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MACROFAUNA OF ELODEIDS OF TWO LAKES OF 
DIFFERENT TROPHY. 

II. DISTRIBUTION OF FAUNA LIVING ON PLANTS 
IN THE LITTORAL OF LAKES 

ABSTRACT: The studies were conducted on the occurrence of invertebrate fauna 
colonizing: Myriophyllum alternifolium, D. C., Ceratophyllum demersum L. and Potamogeton 
lucens L. in different types of littoral and at different depths in mesotrophic Lake Piaseczno 
and in eutrophic Lake Glybokie. Differences between the fauna colonizing different types of 
littoral in mesotrophic lake concerned mainly its species composition and dominance 
structure, whereas in the eutrophic lake - its density and biomass especially in relation to 
bottom surface. The influence of depth on invertebrates was mainly reflected by their species 
composition and dominance structure, and was very distinct in the eutrophic lake. 
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1. INTRODUCTION 

Horizontal distribution of fau_na living on aquatic macrophytes is not well known 
(M e s c h k a t 1934, W o 1 n o m i e j s k i 1969, S o s z k a 1973). There is also 
very little information about the relations between the depth at which the plants grow 
and the qualitative and quantitative composition of invertebrates colonizing them 
(W o 1 n o m i e j s k i 1969, S o s z k a 1975, H i g 1 e r 1981). And there are no 
data on the effect of lake trophy on the distribution of fauna living on plants. 

The aim here has been to investigate the vertical and horizontal distribution of 
fauna living on plants in the mesotrophic and eutrophic lake. Analysis of horizontal 
distribution of invertebrates was made for fauna colonizing three types of littoral 
distinguished after B e r n a t o w i c z and Z a c h w i e j a (1966). Thus another 
attempt was made, foll?wing D u s o g e (1966), 0 p a I i n s k i (1971) and 
W o 1 n o m i e j s k i et al. (1976), to add to the characteristics of littoral types some 
elements of invertebrate fauna. 
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2. MATERIAL AND METHODS 

This part deals with fauna living on Myriophyllum alternifolium and Ceratophyllum 
demersum in Lake Piaseczno, and with Ceratophyllum demersum and Potamogeton 
lucens in Lake Gl~bokie (L~czna -Wloda wa Lakeland, Eastern Poland). Studies in the 
first lake were conducted in psammolittoral and atrophic phytolittoral at the depth of 
0.5, 2 and 4 m, whereas in the other - in marsh and atrophic phytolittoral at the depth 
of 0.5 and 2 m. Sampling stations and methods applied are described in the first part of 
this work (K o r n i j 6 w 1989). 

3. RESULTS 

3.1. QUALITATIVE COMPOSITION AND DOMINANCE STRUCTURE 

Considerable differences in the qualitative abundance of fauna in Lake Piaseczno 
colonizing the same elodeids in different types of littoral were observed mainly for 
Chironomidae (Table 1). On the whole, much more taxons from this group occurred on 
plants growing in the atrophic phytolittoral than in psammolittoral. Qualitative 
composition of other groups in both types of littoral was similar. Differences in the 
species abundance can be due to the depth at which the plants grow and have also 
concerned mainly the fauna of Chironomidae, but they did not have a directional 
character as the number of taxons in psammolittoral increased together with the depth, 
whereas in the atrophic phytolittoral - it decreased (Table 1). 

The differences in fauna living on plants in Lake Gl~bokie in different types of 
littoral and at different depths concerned mainly Gastropoda and to a smaller extent -
Chironomidae (Table 1). In the marsh phytolittoral of this lake there was more taxons, 
especially on pond weed. Greater differences in fauna were observed in connection with 
plants occurring at different depths. With the increasing depth qualitative composition 
of fauna was becoming poorer on both elodeid species (Table 1). Probably in the case of 
pond weeds, with concentration of leaves close to the water surface, the wave action was 
the main factor limiting its colonization. The significance of wave action for the 
distribution of periphytic fauna was indicated by such authors as E n t z (1947), 
M c G a h a (1952), P i e c z y n s k a (1972), S k a 1 s k a j a (1982) and 
K o lo d z i e j c z y k (1984). 

In the dominance structure of fauna living on plants in Lake Piaseczno 
considerable differences between littoral types were mainly in the case of invertebrates 
occurring on water nimfoil growing in the shallowest littoral zones (Fig. 1). In 
psammolittoral, Psectrocladius gr. psilopterus Kieff. dominated on this plant, and the 
only subdominants in this zone were: Stylaria lacustris (L.), Parakiefferiella bathophila 
(Kieff.) and Orthocladius saxicola Kieff. Whereas in atrophic phytolittoral Limnochiro­
nomus sp. dominated, and Ablabesmyia gr. lentiginosa (Fries) and Cyrnus sp. were 
characteristic subdominants for this type of littoral. The influence of depth on 
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Table 1. Number of taxons of fauna living on elodeids growing in particular types of littoral and at different depths (in metres) in lakes 
Piaseczno and Gl~bokie 

Lake Piaseczno Lake Gl~bokie 

M. alternif olium C. demersum C. demersum P. lucens 

Taxons 

atrophic 
atrophic psammo- marsh atrophic marsh atrophic 

psammoli- phyto-
phyto- litto- phyto- phyto- phyto- phyto-

ttoral litto-
littoral ral littoral littoral littoral littoral 

ral 

. 0.5 2 0.5 2 4 4 0.5 2 0.5 2 0.5 2 0.5 2 0 ....., 

Naididae 4 5 3 3 4 4 2 1 2 2 2 2 2 2 
Trichoptera 3 5 4 5 6 4 4 4 3 3 2 1 1 1 
Chironomidae 20 23 30 25 17 24 19 19 20 18 13 10 10 13 
Gastropoda 0 1 1 1 2 3 9 5 8 4 6 1 1 0 
Others . 9 13 8 11 10 11 12 11 12 8 9 13 8 2 
Total 36 47 46 45 39 46 46 40 45 35 32 17 22 18 

Naididae 6 4 4 4 2 3 2 3 
Trichoptera 5 5 6 4 6 5 2 1 
Chironomidae 28 34 17 24 21 l22 13 13 
Gastropoda 1 2 2 3 9 8 6 1 
Others 15 15 10 11 14 13 10 9 
Total 55 60 39 46 52 l51 33 ~7 
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Lake: Piaseczno . Gtebokie 
% at r ophic phy tol it to ral Ofo a trophic phytoli ttoral 

100 - 100 -

80 80 
--- • • -

60 60 
IA, 

,, • • 
40 ,, ' 40 • • ,, , , .. ,, ,, ,, ,, ' ' ' ,, 
20 20 ' ,, ,, ,, ,, ,, ,, ,, ,, 
0 ' ' 0 

I I 0.,6 psamm olit to ral % m6rsh phytoli t tora l I 
I I I I , I I 100 100 
I I I I I I I 
I I I I I I -- I 80 80 -
I I I I I • • I I 
I I I I ,, I --- I I 60 60 - • ,, -- • • I I ,, I I ,, I I • • I ,, ,, ,, I I I I I I I 40 ,, 40 ,, ,, I I I I I I I ,, 

I I I ,, I I I 20 20 ,, 
I I I ,, I I I ,, 

0 0 
dept h(m) 0.5 2 4 Q5 2 0,5 2 

M. al t e rnif olium C.demersum C. demersum P. lucens 

■ Or thocladius ~ - Limnod. iron omus [;j) Penta pe di lum ~ Ablabesmyia 
- saxico la sp. - cec iliae - gr. lentigi nosa 

~ - Porokietfer iel lo IIII) Endochironomus 0 Polypedilum m Cricotopus 
ba thoph i la - gr: nymphoides - gr. nubeculosum - gr. s i lves tris 

Ea Ps ec t roe lad ius [ZJ - Tanyt arsus gr. i.1 Asel lus D other 
- gr psi lopte rus lo uter bor ni - aquat icus - taxons 

~ Se t odes § Stylaria ~- Cyr nus 
- t i nei formis - locust r is sp. 

Fig. 1. Dominance structure of fauna colonizing elodeids in different types of littoral and at different depths in 
lakes Piaseczno and Gl~bokie. Mean values for the period between January 1983 and December 1984 

dominance structure of fauna living on plants (occurring on water nimfoil) resulted in 
higher percentage of dominant species Limnochironomus sp. with the increasing depth. 
This also concerned - although to a smaller extent - the subdominants (Fig. 1). 

In eutrophic Lake Gl~bokie, the differences between littoral types were poorly 
indicated by dominance structure of fauna. Small changes in dominance structure of 
fauna were observed also at different depths; together with increasing depth the 
dominance of Limnochironomus sp. increased, on hornwort and on pond weed - of 
Cricotopus gr. silvestris (Fabr.). 

3.2. DENSITY AND BIOMASS OF FAUNA IN RELATION TO FRESH PLANT WEIGHT 

In Lake Piaseczno the density of fauna living on plants was generally similar in both 
types of littoral (Fig. 2). Only on water nimfoil, at the depth of 2 m, the density of fauna 
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Lake : Piaseczno Gt~bokie 

atrophic phytoli t tore l 

i nd. g • 
• 

800 - 1.6 -
' 

atrophic phyto li t toral 600 - 1.2 - • • 

ind. g • • • • • • 
• • ' • ••• 400 - 0.8 - 400 - 0.8 - • • • • 

• 
• • • 

. T • • • • • • 
T • .L. • • • • • T 

200 - 0.4 - T • • • T 
.L • • 200 - 0.4 - • • 

• 
• • • • ..... .. • • • • .& • • • • • • • • • • 

• • .,. • • • • • • • • • • 

0 - 0 0 - 0 
.. . 

I I .• I I 
I I I I I I I I I 
I I I I • marsh 

I I I ( phytolittoral I I I I 
I I I I I 

I I I ind. / g • • 
I I • • I I I 

I I I 1000 - 2.0 - • • .. 
I I • 

• 
• 
• I I I 

I I I I • • 

I I I 
I 

800 - 1, 6 - I • 
• • 

• I • • 
I .. I 

' . • • I • • I • 
• • 

• I I I 
I psommolittoro l • 

• • 
• • • • • • 

• 
I I I I • • I I • • I I 

I 600 - ,1 .2 - • • •• 
I I I •• • • • • I • • I • • I I 

ind. I g • • • • • I I • • • • I I • • I I • • I I 400 - 1o.a - . 400 - o.a - • • • • • • • • • • 
I I I 1 • • I • • I • • I • • I 

I I _,.. I • • • • • • •• 
200 - / 0.4 - • ± I • • • 'II. • 200 - I o i. - •• 

• • I • 
• 

• 

• 
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• 
• 

• 
• I 

• 
• 

• 
• I 

I - • • I I • ~ . • • I • • •• I I ., : : I • • • • I • • • • I • • 
0 - 0 •• ~ - . o_ 0 • • • 

• 
• 
• 

•• • • 
depth (m): 0,5 2 4 0,5 2 0.5 2 

M. alte rnifolium C. demersum c. demersum P. l ucens 

0 - densit y (: :I - bi omass 

Fig. 2. Mean density and biomass in relation to 100 g fresh plant weight ( + 95% C.I.) of fauna;colonizing 
elodeids in different types of littoral and at different depths in lakes Piaseczno and Glvbokie; January­

-December 1983, 1984 

was statistically higher (P = 0.02) in the atrophic phytolittoral than in the psammo­
littoral. Also at particular depths the density of animals was at a similar level and only 
on the water nimfoil in the psammolittoral at the depth of 2 m it was lower (P = 0.02) 
than at the depth of 0.5 m. Mean density of fauna in lake Piaseczno did not differ 
significantly between types of littoral, also no significant relations were found between 
its biomass and the depth at which elodeids were found (Fig. 2). 

In Lake Gl~bokie statistically significant differences between fauna colonizing 
different littoral types were observed at the depth of 2 m (Fig. 2). In this zone, both on 
the hornwort and pond weed, the density of fauna was higher in the marsh phytolittoral 
(P = 0.05). No directional relation was observed between the fauna density and the 
depth; in the marsh phytolittoral, both on hornwort and pond weed, mean density of 
animals was higher (P = 0.05) at the depth of 2 m than at the depth of 0.5 m, whereas in 
the atrophic phytolittoral on hornwort the density at depths examined did not differ 
statistically significantly, and on pond weed the fauna at the depth of 0.5 m had higher 
density than at the depth of 2 .m (P = 0.05). 

In the biomass of fauna a significant difference between types of littoral was 
observed only on pond weed growing at the depth of 2 m (Fig. 2); here the biomass in 
the marsh phytolittoral was higher (P = 0.05) than in the atrophic one. Generally the 



• • 

• • • 

• • • • • • 
• • •• • • • • • • 

• • • • • • • 
• • • • • • • • 

• • • 

•• 
• • • • • • • • • 
• • • • • • • • 
• • • • • • 
• • • • • • 

• • •• • • • • 

54 Ryszard Kornij6w 

Lake: Piaseczno Gt~bokie 
ind. g 

10 000 45.0-, • 
33.1 -I 

8000 • 
atrophic phytolittoral : : atrophic phytolit toral 6000 6,0 • • . 

ind. g • 
• 

• 
• 

4000 4.0 4000 4.0 • • 

• • • • 2000 2,0 • • • • • 

•• ~ 0 0 0 .........---4 ~ 
I I I I I I , I I I 
I I I I lg I marsh phytolittoral I 
I I I I i nd. 94,2 , / T / / I 

68450 -. I / 1 I / / I I I I : 78.7... T I ... I 
• I ' I .... I I I I I I I 4 1215 ~ 23.3 ~ I ~, :.l: / 

I I I I I I I I : :,: / : : : 

I I I I • 98 .,. I .l • • I I I 13400 -i ' -t T •-• • • 

/ psammol it t oral ' I t ' • • I • I • I . I I 
I I I 

I I I I 8000 -t ' I , • ' I 1 I I 
I I • • • • I I I I I 4000 I 4.0 ' : : / •• . • I I 

• • I • • 
. d / / / I / : : / • • lo • I I 

• • I • • • • 
20~~1· I 2.0 g k I I I 2000 I 2.0 : : / •• • • • I • ' • I 

• • I • • • • I I d:,I / : : I • • • • • I • • I ~ I • • • • • • • • 
0 0 • • c!f3 0 0--· • • • • • • 

depth (m); 0.5 2 4 o.s 2 0,5 2 
M. alternifolium C. demersum C. demersum P. lucens 

Fig. 3. Mean density and biomass in relation to square metre of bottom ( + 95% C.I.) of fauna colonizing 
elodeids in different types of littoral and at different depths in lakes Piaseczno and Gl~bokie; January­

-December 1983, 1984. For explanations see Figure 2 

biomass of invertebrates did not show any relation to the depth at which the plants 
grew. Only in the atrophic phytolittoral the biomass on pond weed at the depth of 0.5 m 
was statistically significant (P = 0.02) and higher than at the depth of 2 m. 

3.3. DENSITY AND BIOMASS OF FAUNA IN RELATION TO SQUARE METRE OF BOTTOM 

The density and biomass of fauna in relation to square metre of bottom depended 
first of all on the quantitative abundance of macrophytes in lake zones examined. In 
Lake Piaseczno much higher density and biomass (P = 0.02) of fauna was recorded in 
the atrophic phytolittoral than in the psammolittoral (Fig. 3). With the increasing 
depth the density and biomass of invertebrates living on hornwort increased in both 
types of littoral. 

In Lake Gl~bokie a much higher density and biomass (P = 0.01), both on hornwort 
and pond weed, was attained by fauna in marsh phytolittoral than in the atrophic one 
(Fig. 3). In the marsh phytolittoral the density and biomass of fauna on both plant 
species increased together with the depth, whereas in the atrophic phytolittoral an 
inverse regularity was observed, and the density and biomass of fauna on pond weed 
remained at a similar level independently of the depth (Fig. 3). 
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4. DISCUSSION 

The differentiation of fauna living on plants occurring in different types of littoral 
has not been investigated yet. In mesotrophic Lake Piaseczno the differences between 
fauna colonizing different littoral types concerned mainly its species composition and 
dominance structure, whereas in eutrophic Lake Glybokie - the density and biomass 
of fauna, especially in relation to bottom surface. 

Small qualitative differentiation of invertebrates between littoral types in Lake 
Glybokie may, on one hand, be due to slight environmental differences between 
atrophic and marsh phytolittoral, and on the other hand, to small habitat selectivity of 
fauna colonizing it. But the types of littoral in Lake Glybokie differed considerably as to 
the density and biomass of invertebrates in relation to bottom surface, which may 
prove the different food conditions existing there. The formation of these conditions 
could be significantly affected by Nuphar luteum L. and Nymphaea alba L., occurring 
only in the atrophic phytolittoral, as their leaves shading the bottom cover almost the 
entire water level. 

One should mention, that no common characters were found for the fauna 
colonizing atrophic phytolittorals in both lakes. Thus the habitat conditions in the 
same types of littoral may vary and depend, amongst other things, on lake trophy, 
utilization of adjoining the littoral drainage basin etc. P i e c z y n s k a (1975) has 
pointed out the complex character of conditions in the littoral as a result of interaction 
of the littoral and the lake. 

Data on the relation between fauna living on plants and the depth at which the 
elodeids grow are very scarce. S o s z k a (1975), among others, has found that in lake 
, 
Sniardwy the density of fauna decreases in relation to fresh plant weight with the 
increasing depth. In lakes examined the influence of the depth on animals was mainly 
visible in their species composition and dominance structure, being especially distinct 
in Lake Glybokie. According to K o n s tan tin o v (1970) the influence of depth 
on river epifauna is connected with the possibility of light penetration, which 
conditions the growth of phytoperiphyton - one of its main sources of food. It seems, 
that depending on depth the qualitative differentiation of fauna living on plants in lakes 
examined can be explained by different water transparency - low in Lake Glybokie 
and high in Lake Piaseczno. The influence of light on fauna distribution may be also 
connected with different phototactic sensitivity of its representatives (Z a b o 1 o­
c k i j 1939, G r o m o v 1962). Also oxygen conditions could have a significant 
influence on the distribution of fauna. They were worse in Lake Glybokie and 
deteriorated with the increasing depth, accompanied by impoverishing species 
composition of animals in this lake. 

Undoubtedly these factors, among many others, decide about the distribution not 
only of the fauna living on plants. It has been proved that benthos in lakes Piaseczno 
and Glybokie show similar regularities as regards occurrence (K o r n i j 6 w 1988). 
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5. SUMMARY 

' 

The aim of this research has been an investigation of vertical and horizontal distribution of fauna 
colonizing M yriophyllum alternifolium and Ceratophyllum demersum in mesotrophic Lake Piaseczno, and 
Ceratophyllum demersum and Potamogeton lucens in e·utrophic Lake Gl~bokie (L~czna- Wlodawa 
Lakeland). The studies in mesotrophic lake were conducted at the depths 0.5, 2 and 4 m in psammolittoral 
and marsh phytolittoral, whereas in the eutrophic lake - at the depths 0.5 and 2 m in marsh and atrophic 
phytolittoral. The littoral division into types was made after B e r n a t o w i c z and Z a c h w i e j a 
-(1966). 

Differences between fauna colonizing different littoral types in the mesotrophic lake concerned mainly its 
spe~ies composition (Table 1) and dominance structure (Fig. 1), whereas in the eutrophic lake - its density 
and biomass, especially in relation to bottom surface (Figs. 2, 3). No significant similarities were observed 
between the fauna colonizing atrophic phytolittorals in both lakes. 

Vertical differentiation of fauna living on plants was very distinct in the eutrophic lake and concerned 
mainly the invertebrate species abundance, which decreased there with the increasing depth (Table 1). The 
influence of depth has been also observed, although to a smaller extent, in the dominance structure of fauna in 
both lakes (Fig. 1 ). 

While analysing the causes of these regularities for the fauna distribution in lakes examined, factors 
depending on the trophy of lakes, i.e., transparency, water oxygenation and food conditions, have been 
discussed. 

6. POLISH SUMMARY 

Celem pracy bylo zbadanie pionowego i poziomego rozmieszczenia fauny zasiedlaj4cej M yriophyllum 
alternifolium i Ceratophyllum demersum w mezotroficznym jez. Piaseczno oraz Ceratophyllum demersum 
i Potamogeton lucens w eutroficznym Jez. Gl~bokim (Pojezierze L~czynsko-Wlodawskie). W jeziorze 
mezotroficznym badania prowadzono na gl~bokosci 0,5, 2 i 4 m w psammolitoralu i fitolitoralu bagiennym, 
a w jeziorze eutroficznym na gl~bokosci 0,5 i 2 m w fitolitoralu bagiennym i zanikaj4cym. Podzial litoralu na 
typy przyj~to wg B e r n a t o w i c z a i Z a c h w i e i (1966). 

R6znice mi~dzy faun4 zasiedlaj4c4 odmienne typy litoralu w jeziorze mezotroficznym dotyczyly 
gl6wnie jej skladu gatunkowego (tab. 1) i struktury dominacji (rys. 1), natomiast w jeziorze eutroficznym 
- jej liczebnosci i biomasy, zwlaszcza w odniesieniu do powierzchni dna (rys. 2, ·3). Nie stwierdzono istotnych 
podobienstw mi~dzy faun4 zasiedlaj4c4 fitolitorale zanikaj 4ce w obydwu jeziorach. 

Zr6znicowanie pionowe fauny naroslinnej bylo szczeg6lnie wyrazne w jeziorze eutroficznym i dotyczylo 
gl6wnie bogactwa gatunkowego bezkr~gowc6w, kt6re malalo w nim wraz ze wzrostem gl~bokosci (tab. 1). 
Wplyw gl~bokosci zaznaczyl si~ takze, chociaz w mniejszym stopniu, w odniesieniu do struktury dominacji 
fauny obydwu jezior (rys. 1). 

Analizuj4c przyczyny stwierdzonych prawidlowosci w rozmieszczeniu fauny w badanych jeziorach, 
poddano m.in. dyskusji oddzialywanie czynnik6w zaleznych od trofii zbiornik6w, takich jak przezro­
czystosc, natlenienie wody oraz, warunki pokarmowe. 

7. REFERENCES 

1. Bern at o w i c z S., Z a c h w i e j a J.1966 - Types of littoral found in the lakes of the Masurian 
and Suwalki Lakelands - Ekol. pol. A, 28: 519- 545. 

2. D u s o g e K. 1966 - Composition and relations between macrofauna living on stones in the littoral of 
Mikolajskie Lake - Ekol. pol. A, 39: 755 - 762. 



57 
.. 

Macrofauna or· elodeids of lakes of different trophy. II 

3. E n t z B. 1947 - Qualitative and quantitative studies in the coatings of Potamogeton perf oliatus and 
Myriophyllum spicatum ip. Lake Balaton - Arch. biol. hung. 17: 17 -38. 

4. G r o m o v V. V. 1962 ~ Licinki Tendipedidae (Diptera) v tolscc vody Cylvenskogo zaliva Kamskogo 
vodochranilisca - Bjul. Inst. Biol. Vodochran. 12: 38 - 40. 

5. H i g 1 e r L. W. G. 1981 - Bottom and littoral vegetation fauna in Lake Maarsseveen - Hydrobiol. 
Bull. 15: 82-87. 

6. K o l o d z i e j c z y k A. 1984 - Occurrence of Gastropoda in the lake littoral and their role in the 
production and transformation of detritus. I. Snails in the littoral of Mikolajskie Lake - general 
characteristics of occurrence - Ekol. pol. 32: 441-468. 

7. K o n s t a n t i n o v A. S. 1970 - Zooperifiton Volgogradskogo Vodochranilisca v rajone Saratova 
- Tr. Sarat. Otd. GOSNIORCH, 10: 79 - 92. 

8. K o r n i j 6 w R. 1988 - Distribution of the zoobenthos in the littoral of two trophically different 
lakes - Pol. Arch. Hydrobiol. 35: 185-197. 

9. K o r n i j 6 w R. 1989 - Macrofauna of elodeids of two lakes of different trophy. I. Relationships 
between plants and structure of fauna colonizing them - Ekol. pol. 37: 31 - 48. 

10. Mc Ga ha Y.J.1952 -Thelimnologicalrelationsofinsectstocertainaquaticfloweringplants -Tr. 
Am. Microsc. Soc. 71: 555-581. 

11. Mesch k at A. 1934 - Der Bewuchs in den rohrichten des Plantensees - Arch. Hydrobiol. 27: 
\ 436-517. 

12. 0 p a I i n s k i K. W. 1971 - Macrofauna communities of the littoral of Mikolajskie Lake - Pol. 
Arch. Hydrobiol. 18: 275-285. 

13. P i e c z y n s k a E. 1972 - Ecology of the eulittoral zone of lakes - Ekol. pol. 20: 638- 732. 
14. Pi e c z y ii s k a E. 1975 - Ecological interactions between land and the littoral zones of lakes 

(Masurian Lakeland, Poland) - Ecol. Stud. 10: 263-276. 
15. S k a }. s k a j a I. A. 1982 - Vidovoe raznoobraze i sukcesija zooperifitona v pribreze Rybinskogo 

Vodochranilisca - Trudy Inst. Biol. Vnutr. Vod. AN SSSR, 45: 23 - 48. 

16. S o s z k a G. J. 1973 - Zaleznosci ekologiczne mi~dzy faun4 naroslinn4 i roslinnosci4 zanurzon4 
[Ecological relations between the fauna and submerged plants] - Ph. D. Thesis, Uniwersytet 
Warszawski, Warszawa, 61 pp. 

17. S o s z k a G. J. 1975 - The invertebrates on submerged macrophytes in the Masurian Lakes - Ekol. 
pol. 23: 371- 391. 

18. W o 1 no mi e j s k i N. 1969 - Ekologiczno-fizjograficzne aspekty zr6znicowania makrofauny 
litorali jeziora Jeziorak - Pr6ba ujycia monograficznego [Ecological and physiographical aspects of 
macrofauna differentiation in the littoral of Lake Jeziorak - an attempt of a monographical approach] 
- Pb. D. Thesis, Uniwersytet Mikolaja Kopernika, Torun, 134 pp. 

19. W o 1 n o m i e j s k i N., G i z i n s k i A., J e r m o l o w i c z M. 1976 - The production of the 
macrobenthos in the psammolittoral of Lake Jeziorak - Acta Univ. Nicolai Copernici, Pr. Limnol. 9: 
17 -26. 

20. Z a b o 1 o ck i j A. A. 1939 - Termo- i fototaksisy licinok Chironomidae - Zool. Z. 18: 976-988. 

(Received 25 November 1987) 

• 


