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Abstract. Ninety-five species of aquatic beetles were observed in the weakly eutrophic Lake Lut-
erskie. The dominants were: Noterus crassicornis, Haliplus flauicollis and H. immaculatiis. Over
13 years there was a decrease in the community abundance of aquatic beetles. Changes took
place also with respect to the occurrence of the species, domination structure (a decrease in the
abundance of Haliplidae, and an increase in the abundance of Dytiscidae communities) and
synecological grouping (a decrease in the number of lake-river elements, and an increase of small
water-body species). These changes clearly indicate progressing eutrophication of the lake under
study.
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1. INTRODUCTION

The beetle fauna of Polish lakes is relatively little known. Studies have
been performed on the beetles in Lake Kierskie (KItACH 1932), lakes of the
Mig¢dzychod-Sierakow Lake District (Biesiadka 1971), Sosnowice Lakes in the
Leczyna-Wtodawa Lake District (Kowalik 1968), lakes in the environs of Konin
(Biesiadka 1977a) and Lake Zbechy in the Great Poland region (Biesiadka
1980). Most of these papers are faunistical and ecological studies, where ma-
terials were exclusively collected using qualitative methods. The study by
Biesiadka (1980) has been the only one to be based on quantitative data and
the first paper to evaluate absolute numbers of beetles in Lake Zbechy and
the selected habitats.
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The objective of this study was to present data on aquatic beetles in Lake
Luterskie, with special attention paid to changes which have taken place in
the beetle fauna of this lake during 13 years. Although there are papers de-
voted to long-term changes occurring in the macrobenthic fauna (e.g. the pa-
per by Nalepa (1987) on Lake Michigan) no similar studies of coleopteran
fauna have ever been performed in Poland.

2. MATERIAL AND METHODS

Beetle fauna of Lake Luterskie was studied in two periods: from April to
November 1981, and from May to October 1993. Samples were collected at
monthly intervals. In all 13 series of catches were performed at ten selected
stations. During a catch a hydrobiological sampler was used to collect five
quantitative samples at each station, from an arca enclosed within a 0.5 m x
0.5 m metal frame. Hence, each monthly series consisted of 50 samples. A
total of 650 samples were collected in the course of the study.

Studies were carried out in the littoral zone, which extends along the entire
length of the lake’s shore. Ten stations were selected, taking into account the
environmental diversity of this area. The following habitats were selected: a
non-sandy bottom rich in organic debris, accumulated matter in the shallow-
est littoral, sedge growths, reed communities and rush and bulrush com-
munities. The sampling stations were located in the eulittoral, at a depth of
10 cm, and in the supralittoral, at a depth of 30-50 cm. The stations had to
be moved a little in the annual cycle due to changes in the water level.

Faunistic material was collected with a hydrobiological sampler. In 1981 it
consisted of 5298 individuals belonging to 68 species, and in the last period of
studies, of 1650 individuals belonging to 66 species. In all the materials con-
sisted of 6948 individuals representing 95 species. As the numbers of beetle
larvae were very low, they were excluded from the analyses. Imagines were
classified using the keys of Galewski and Tranda (1978), Galewski (1971a)
and FIIDAY (1988). The taxonomic classification of Hydradephagci was adopted
from Galewski and Tranda (1978), and of Polyphaga, from Friday (1988).

3. STUDY AREA

3.1. Description of Lake Luterskie

Lake Luterskie is located in the north-east part of the Olsztyn Lake Dis-
trict. It is a young glacial lake, formed as a result of erosive and accumulative
activity of the Scandinavian glacier.

The shape of Lake Luterskie enables its division into a “big basin”, adjoined
by the villages of Kikity, Wagsty and Zardeniki, and a “small basin”, adjoined
by the village of Lutry. The two basins are connected by means of a rather
wide and deep isthmus.
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The lake receives the waters of the Lyna-Symsarna River, the initial stretch
of which had been regulated with the resulting decrease of the lake surface
level by some 60 cm. The lake is also connected with Lake Bierdawy, and
there are many drainage ditches reaching the lake. The south-west shore of
the “big basin”, between the villages of Kikity and Jeziorany, has a mixed for-
est growing. Northward there is an island of 0.7 ha in area called Wyspa Pta-
sia. Lake Luterskie is surrounded by recreation sites, housing estates, ag-
rocenoses and pasture lands which are the main sources of anthropopression
and are responsible for eutrophication of the lake.

The lake has an area of 691 ha, a maximum length of 5160 m, a width of
2620, and a maximum depth of 20.7 m (average depth 7.2 m). The shore-line
is 19,050 m long. Emergent aquatic vegetation covers about 80.4% of the
shore length, occupying an area of 59 ha, i.e. 8.5% of the lake’s area. These
data have been excerpted from the bathimetric tables of the Inland Fisheries
Institute in Olsztyn.

The shores of Lake Luterskie are mostly covered with Phragmites australis
and, to a lesser extent, with other bulrush-zone vegetation [Juncas sp., Typha
sp., Acorus calamus, Glyceria aquatica and Schoenoplectus lacustris). There
are well-developed sedge communities in the rush zone, where coleopteran
fauna is fairly abundant. Assuming that aquatic beetles occupy the littoral
belt between the isobaths 0.0-1.0 m, the area inhabited by these organisms in
Lake Luterskie would be 52 ha, i.e. 7.6% of the lake area.

3.2. Description of the sampling stations
3.2.1. Habitats with a non-sandy bottom

These habitats comprise about 10% of the lake shore-line. They adjoin
pasture lands and wetlands where cattle and horses graze, so that animal
manure is a source of pollution. Three stations were selected in these habi-
tats:

Station 3. Located at the south-west shore of Lake Luterskie. Shore is flat
here, bottom shallow with a thick layer of mud and many old leaves from the
nearby trees [Alnus glutinosa, Salix sp.). Water surface is covered with Lemrta
minor and Lemna trisulca. Small sedge communities occur in the eulittoral
zone, with bulrushes growing a little deeper (20-50 cm). Bulrush communities
dominated by Phragmites australis, accompanied by Aconts calamus and
Sparganium ramosum. This station changes considerably during the year;
water level is subject to periodic variations, and during the 13 years of the
study the station has been progressively overgrown by vegetation.

Station 9. Located at the north shore of Lake Luterskie. Shore QOat, wet.
Lake bottom with a thick layer of mud, detritus, tree roots, and some scat-
tered stones. Phragmites australis grows sparsely a few metres from the shore
in the littoral zone at a depth of 30-50 cm. This station is also being progres-
sively overgrown with vegetation. There is a typical putrid smell here.

Station 10. Located at the north shore of the lake. The shore is steep, the
bottom with a thick layer of mud and numerous stones. The eulittoral zone
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has grasses growing and large tufts of sedge, with sparse bulrush vegetation
[Phragmites australis, Juncus sp.) in the deeper littoral (up to 1 m).

3.2.2. Accumulated matter in the shallowest littoral.

These habitats occupy approximately 7% of the shore-line. Two stations
were selected:

Station 1. Located at the south-west shore of the lake. The shore is flat, the
bottom sandy, with some mud and dead leaves from nearby trees. The eulitto-
ral zone covered with grasses and Glyceria aquatica. Deeper littoral zone with
Juncus sp., Phragmites australis and Acorus calamus forming rush communi-
ties. Water level changes periodically. Waves bring in fragments of aquatic
plants: FElodea canadensis, Ceratophyllum sp., Vaucheria sp., Spirogyra sp.
and Charophyta. These elements enrich the local debris, composed mainly of
thick fragments of submerged plants.

Station 5. Located at south shore, near the fishermen’s place. Shore is flat
here, bottom sandy, poor in grasses but rich in detritus. There is no rush belt
in the eulittoral. Deeper littoral, at the depth of 20 cm, is full of elongated
fragments of dead reed. This station, like station 1, is weakly isolated from the
lake basin, and is subject to periodic variations of water level.

3.2.3. Sedge stands ofthe shallowest littoral

Sedge habitats represent a small part of the littoral, occupying about 10%
of the shore line. One station was selected.

Station 2. Located in the south-west part of the lake. Shore here is flat,
wet, bottom sandy. Zonation of the aquatic vegetation is well developed. Rush
belt composed of large areas of Carex sp. At a depth of 30-50 cm, in the reed
zone, there are stands of Phragmites australis, accompanied by Typha sp. and
Acorus calamus. Vaucheria sp. and Spirogyra sp. were also observed here at
times. This station is isolated from the open lake. As a result, its environment
is less stable, subject to considerable variations of water temperature and
level.

3.2.4. Community with Phragmites australis

This type of habitat was the major component of the littoral, occupying
70% of the shore line. Two stations were selected:

Station 7. Located at the south-east shore of the lake. Shore is flat and wet
here, bottom sandy with many dead leaves of Salix sp. growing nearby. Accu-
mulated matter in the eulittoral area. Littoral with reed communities mark-
edly dominated by Phragmites australis at a depth of 40-50 cm. Algae occur
periodically.

Station 8. Located at the north shore of the lake. It adjoins a bathing area
in Lutry village. Shore flat, covered with grass and Carex sp. Large stand of
Phragmites australis accompanied by Typha sp. and Acorus calamus occurs
below the depth of 20 cm. The bathing area is the only place free of reed.
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3.2.5. Communities with rush and bulrush.

This habitat is characteristic of the least eutrophic part of the lake, but it
represents only a small part of the littoral, occupying about 3% of the shore
length. Two stations were selected in this habitat:

Station 4. Located at the south shore of the lake (adjoining the bathing
area). Shore is steep here, bottom sandy, with gravel, stones and detritus.
Communities of Juncus sp. and Helochares sp. form patches, occupying about
2-5 m2on the sandy bottom, at a depth of up to 40 cm. Numerous small la-
goons forming at the shore are the result of differences in the intensity of
erosion processes.

Station 6. Located at the south shore of the lake. Shore is flat here, bottom
sandy, with gravel and stones, a lot of accumulated matter, and a thick layer
of detritus. In the supralittoral, at a depth of 50 cm, there is a rush belt
dominated by Schoenoplectus lacustris, accompanied by scarce Phragmites
australis growing over a thick layer of detritus.

4. RESULTS

4.1. General description of aquatic beetle communities in Lake Luterskie

The material comprised 95 species (Tab. I), with nearly a half (47 species)
belonging to the family Dytiscidae. Hydrophilidae were represented by 29
species, Haliplidae by 10, Hydraenidae by 5, Gyrinidae by 2, and Limnidae
and Spercheidae by one species each. The abundance structure of the entire
community was quite different: Haliplidae was the most numerous family
(47%), Dytyscidae were less numerous (42.8%) and were followed by Hydro-
philidae (9.5%), Hydraenidae (0.2%) and Grynidae (0.4%). The remaining two
families were present at very low numbers.

In 1981 only 68 species were found belonging to 5 families. Community
structure was dominated by Dytiscidae (35 species), followed by Hydrophilidae
(20) and Haliplidae (10). Two species belonged to Hydraenidae, and one to
Spercheidae. As regards abundance, species belonging to Haliplidae domi-
nated (52.2%) over Dytiscidae (38.8%) and Hydrophilidae (8.9%). Other fami-
lies were present at very low numbers.

The 1993 catches yielded 66 species of aquatic beetles belonging to 6 fami-
lies. Their grouping was similar as in 1981. 32 species belonged to Dytiscidae,
18 to Hydrophilidae, 8 to Haliplidae, 5 to Hydraenidae, 2 to Gyrinidae and 1
to Limnidae. The quantitative composition of the beetle fauna had changed in
relation to 1981. First of all, numbers of Haliplidae had decreased, so that
this family now represented 30.4% of the community. Dyfiscidae constituted
55.7%, and Hydrophilidae, 11.6%. Members of the other families were present
in low numbers.

Three species dominated in the beetle fauna: Noterus crassicomis, Haliplus
immaculatus and H. Jlavicollis', together they accounted for 61.9% of all the
beetles. Hygrotus versicolor, Laccobius minutus, Hyphydrus ovatus, Hygrotus



Table 1. Statistical presentation of the materials. N- number of individuals, D - domination (%), S - number of sampling stations,
P - number of samples, F - frequency (%).

Gatunek 1981 1993
N D S P F N D S P F
1 2 3 4 5 6 7 8 9 10 11
GYRINIDAE
Gyrinus distinctus AUBE 21 1.27 1 2 0.67
Gyrinus payculli OCH& 4 0.24 2 2 0.67
HAUPLIDAE
Haliplus conjinis STEPIL 46 0.87 9 28 8.0 10 0.60 6 9 3.0
Haliplus obliquus (FABR) 2 0.04 1 2 0.57
Haliplus flavicollis STURM 1054 19.88 10 179 51.14 306 18.52 10 87 29.0
Haliplus fulvus (FABR) 16 0.30 3 7 2.0
Haliplus lineatocollis (MARSH.) 2 0.04 2 2 0.57 1 0.06 1 1 0.33
Haliplus fluviatilis AUBE 84 1.58 9 37 10.57 50 3.03 7 23 6.58
Haliplus heydeni WEHNCKE 53 1.0 7 25 7.14 5 0.30 3 3 0.86
Haliplus immaculatus GERU 1335 25.18 10 193 55.14 111 6.72 9 31 10.33
Haliplus ruficollis (DEC.) 162 3.05 10 59 16.85 17 1.03 1 13 4.33
Haliplus wehnckei GERIL 14 0.26 5 8 2.28 1 0.06 1 1 0.33
DYTISCIDAE
Noterus claoicornis (DEC.) 85 1.6 10 39 11.14 29 1.76 5 11 3.67
Noterus crassicornis (O. F. MULL) 1071 20.2 10 161 46.0 424 25.70 10 63 21.0
Hydroporus angustatus STURM 1 0.02 1 1 0.28 12 0.73 2 3 0.86
Hydroporus dorsalis (FABR) 3 0.06 1 1 0.28
Hydroporus enjthrocephalus (L.) 3 0.06 3 3 0.86
Hydroporus incognitus SHARP 1 0.06 1 1 0.33
Hydroporus melanocephalus (MARSH.) 1 0.02 1 1 0.28
Hydroporus neglectus SHAUM 1 0.06 1 1 0.33

Hydroporus palustris (L.) 58 1.09 10 44 12.57 16 0.97 4 10 3.33
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Hydroporus planus (FABR)
Hydroporus striola (GYLL)
Laccornis oblongus (STEPH)
Graptodytes pictus (FABR)
Porhydrus lineatus (FABR)

Coelambus impressopunctatus (SHALL)

Hygrolus decoratus (GYLL)
Hygrotus inaequalis (FABR)
Hygrotus versicolor (SCHALL)
Scarodytes halensis (FABR)
Potamonectes depressus (FABR)
Hyphydrus ovatus (L.)
Laccophilus hyalinus (L.)
Laccophilus minutus (L.)
Platambus maculatus (L.)
Agabus bipustulatus (L.)
Agabus congener (THUNB)
Agabus guttatus (PAYK.)
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Agabus fuscipennis (PAYK.)
Agabus unguicularis (THOMS)
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Rhantus notatiis (FABR)
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Cercyon ustulatus (PREYSSL)
Cercyon haemorhoidalis (FABR)
HydrobiusJuscipes (L.)
Anacaena lutescens (FABR)
Laccobius biguttatus GERR
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Laccobius sinuatus MOTSCH
Helochares griseus (FABR)
Helochares punctatus (FORST.)
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Enochrus quadripunctatus (HERBST)
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Cymbiodyta marginella (FABR)
Hydrophilus caraboides (L.)
Megastemum obscurum MARSCH
LIMNIDAE
Oulimnius tuberculatus (0. F. MULL)
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inaequalis, Haliplus ruficollis, and H. fluviatilis were also fairly numerous. All
these species are also the most stable component of the coleopteran fauna of
Lake Luterskie. The only exception is Haliplus immaculatus, which accounted
for 25.2% of the community in 1981. and only 6.7% in 1993. The rest of the
community was composed of migratory forms comprising 43 species which
totally represented 1.3% of the community’s abundance. This group com-
prised also beetles found in small polyhumic, eutrophic bodies of water and
watercourses.

The water beetle fauna of Lake Luterskie is ecologically diversified. Four
basic elements can be distinguished, associated with:

- lakes and rivers,

- small eutrophic water bodies,

- polyhumic waters,

- small watercourses and sources.

The lake-river element is characteristic of less eutrophic lakes; it was rep-
resented by 9 species, of which Haliplus flavicollis, Hygrolus versicolor and
Haliplus fiuviaiilis were the most numerous. The total number of beetles be-
longing to this element accounted for 27.6% of the whole material. A major
part of the fauna (75 species) was composed of beetles inhabiting small, eu-
trophic water bodies. They represented 72.2% of the community. Beetles
characteristic of polyhumic waters comprised 9 species: Hydroporus angusta-
lus, H. incognitus, H. neglectus, H. melanocephalus, H. decoratus, Agabus un-
guicularis, Colymbetes payculli, C. strialus, Laccornis oblongus (0.9%). Two
species: Haliplus lineatocollis and Agapus guttatus are related to small water-
courses and sources.

4.2. Occurrence of the beetles in different habitats
4.2.1. Community with Phragmites australis

A total of 40 species of water beetles were collected in this habitat: 36 in
1981 and much fewer, 19 species in 1993. There were 16 species common for
both study years. The most numerous species in the reed community were:
Haliplus immaculatus, H. flavicollis, Noterus crassicornis and Hygrolus versi-
color. In the catches carried out in 1993 these species were, however, far less
abundant than in the earlier study period. The most pronounced changes
were observed with respect to the numbers of Haliplus immaculatus (10-fold
decrease), Haliplus flavicollis (4-fold decrease), Noterus crassicornis (2.5-fold
decrease). The numbers of Hygrolus versicolor changed least of all (1.5-fold
decrease). The mean number of aquatic beetles in this habitat was 40.1 indi-
viduals x m 2in 1981, and the maximal number amounted to 87.6 ind. x m 2
In 1993 the respective figures were 18.9 ind. x m 2and 42.8 ind. xm 2. In 1981
Haliplidae represented 74.5% of all beetles in this habitat, Dytiscidae - 18.8%,
Hydraenidae - 0.8% and Hydrophilidae - 5.8%. By 1993 the share of Halipli-
dae had decreased to 37%, and that of Hydraenidae, to 0.3%, while that of
Dytiscidae had increased to 52.6% and of Hydrophilidae, to 10.3%.
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4.2.2. Community with sedge and underwater shore meadows

A total of 52 beetle species were collected in this habitat, with 43 species
collected in 1981, 32 species in 1993; 21 species were common for the two
periods. This habitat was dominated by the following species; Noterus crassi-
cornis, Haliplus immaculatus, H. flavicollis, Hygrotus inaequalis, Hyphydrus
ovatus, Hygrotus versicolor, Haliplus fluviatilis, H. ruficollis and Helochares
punctatus. By 1993 there had been a decrease in the numbers of the following
species compared to the earlier period: Haliplus immaculatus (3-fold), H. flavi-
collis (4-fold), H. ruficollis (3-fold), Hygrotus inaequalis (2.5-fold) and Hyphy-
drus ovatus (2-fold). On the other hand the numbers of Hygrotus versicolor
had increased 9-fold. Noterus crassicornis appeared to be the most stable
species. Helochares punctatus was observed in sedge communities only in
1993. In 1981 the mean number of water beetles in the sedge community was
78.2 ind. x m 2 and the maximal number amounted to 160 individuals x nT2
By 1993 beetle numbers had decreased 1.5-fold (mean - 61.1, maximal 236
individuals x m 2. A quantitative breakdown in 1981 showed that the beetle
fauna consisted of Haliplidae, representing 32.9% of the community, Dytysci-
dae - 60%, Hydraenidae - 1%, and Hydrophilidae - 6.1%. In 1993 the respec-
tive percentages changed to: 16.2%, 69.8%, 2.7% and 11.3%.

4.2.3. Habitats with a non-sandy bottom

A total of 51 beetle species were collected in these habitats: 45 in 1981 and
36 in 1993. Only 19 species occurred in both years of study. The most nu-
merous species were: Haliplus immaculatus, H. Jlavicollis, Noterus crassicornis,
Haliplus ruficollis, Hygrotus versicolor and Hyphydrus ovatus. In 1993 these
species were much less numerous. The highest decrease was observed with
respect to Haliplus immaculatus (34-fold), H. ruficollis (21-fold), H. Jlavicollis
and Noterus crassicornis (7-fold), while the smallest decrease was in the num-
bers of Hygrotus versicolor (3.5-fold) and Hyphydrus ovatus (1.5-fold). In 1981
the mean number of beetles was 73.4 ind. x m 2 and the maximal value
reached 121 ind. x m'2. By 1993 beetle numbers had decreased over 6 times
(mean - 16.3 ind. x nT2 maximal 30.7 ind. x nT2. In 1981 the family Haliplidae
dominated as regards the beetle numbers; representing 64.1% of the com-
munity, it was followed by Dytiscidae - 30.3%, Hydraenidae - 5.3%. In 1993
Haliplidae represented 30.8%, Dytiscidae - 63.1%, Hydrenidae - 0.3%, and
Hydrophilidae - 6.1% of the community.

4.2.4. Accumulated matter in the shallowest littoral

47 Coleoptera species were found in this environment, with 33 species
registered in 1981 and 30 in 1993. There were 16 species common for the two
periods. The most numerous species were: Gyrinus distinctus, Haliplus flavi-
collis, H. immaculatus, H. ruficollis, Noterus crassicornis, Hygrotus inaequalis,
H. versicolor, Laccobius minutus and Helocharis griseus. The highest decrease
in numbers between the two study years was observed in the case of Haliplus
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mficollis (14-fold decrease), Noterus crassicomis (4-fold), HygroLus inaequalis
(3-fold), Halipliis Jlavicollis and H. immaculatus (2.5-fold), Helochares griseus
and Hyphydrus ovatus (2-fold). Laccobius minutus was found only in 1981,
and Gyrinas distinctus - only in the later period. The abundance of Hygrotus
versicolor did not change much. The mean number of the beetles in 1981
amounted to 46.6 ind. x m 2 maximal to 69.6 ind. x m 2 By 1993 mean num-
ber had decreased about 3-fold (mean - 18.4 ind. x m 2 maximal 53.2 ind. x
m 2. The quantitative composition of coleopteran fauna was dominated in
1981 by the representatives of Haliplidae - 24.2%, Dytiscidae - 60.1%, Hydro-
philidae - 13.8% and Hydraenidae- 1.9%. In the later period Gyrinidae repre-
sented 8.83% of the community, while the percentages of the other families
had changed in relation to 1981, amounting respectively to 27.2%, 46.6%,
14.8% and 4.6%.

4.2.5. Communities with rush and bulrush

There were 46 beectle species found in these habitats: 38 in 1981 and 24 in
1992; 15 species were common for the two years. The most numerous species
were: Haliplus Jlavicollis, H. immaculatus, Noterus crassicomis and Laccobius
minutus. In 1993 these species were less numerous than in 1981. The most
pronounced changes were observed as regards the numbers of Haliplus im-
maculatus (22-fold decrease) and Noterus crassicomis (5-fold decrease). The
numbers of Haliplus Jlavicollis and Laccobius minutus did not change much
between the two periods. The mean number of beetles in these communities
was 43.7 ind. x m 2in 1981, with a maximum of 57.6 ind. x m 2 By 1993 these
values had changed about 3-fold (mean - 15 ind. x m 2 maximal 53.6 ind. x m
2. Quantitative composition in 1981 was as follows: Haliplidae - 39.8%,
Dytiscidae - 41.9%, Hydraenidae - 6.8%, Hydrophilidae - 11.0% and
Spercheidae - 0.4%. By 1993 these values had changed, amounting respec-
tively to: 54.1%, 32.0%, 13.0%, 0.4% and Limnidae - 0.4%.

4.3. Occurrence profile of the most numerous species in Lake Luterskie
4.3.1. Noterus crassicomis

This species was the most numerous in the study material. A total of
1495 individuals were collected in the two years of study (1071 in 1981 and
424 in 1993), representing 21,5% of all beetles collected in Lake Luterskie.
In 1981 Noterus crassicomis was most numerous in sedge stands (31.7 bee-
tles x m 2). Inflow habitats of the shallowest littoral were a little less abun-
dantly inhabited by this species (19.1 ind. x m), and were followed in this
ranking by the non-sandy bottom habitats (11.4 ind. x m 2. The lowest
numbers of this species were recorded in rush and bulrush communities
(7.2 ind. x m 2) and in reed stands (4.3 ind. x m 2. In the later period of
study, Noterus crassicomis was again most numerous in sedge stands (33.2
ind. x m~2), much less numerous in the inflow habitats of the shallowest lit-
toral (4.8 ind. x m'2, in reed communities (1.8 ind. x m 2), in the non-sandy
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bottom habitat (1.7 ind. x m 2 and in the communities with rush and bul-
rush (1.4 ind. x m 2. The mean number of Notenis crassicornis in all habi-
tats of Lake Luterskie was 84.2 ind. x m 2in 1981, and almost twice less in
1993 (45.7 ind. x m 2) Changes in the abundance of this beetle in the two
periods were very similar (Fig. 2). The wintering generation died in June,
and a new generation appeared more numerously in August. In October and
November the beetles dispersed due to their migration to wintering places.
Noterus crassicirnis inhabits small water bodies and feeds on detritus. It is
very popular in Poland, and is frequently caught. It lives in the offshore
zone of stagnant or slowly flowing waters, overgrown with aquatic vegeta-
tion; it is also found in brackish waters. This species has been noted in
coastal Baltic waters (Kinel 1924, W egrzecki 1932, PODGORNIAK 1960,
Pawlowski 1966), in Lake Kierskie and the nearby water bodies (Krach
1932) in lakes of the Konin complex (Biesiadka 1971), in Lake Zbegchy
(Biesiadka 1980), in the Migdzychdd-Sierakéw lake district (Biesiadka 1971),
in the Great Poland region (SZULCZEWSKI 1922), in streams of the Krakow-
Czestochowa highlands (Kordylas 1994), the Karkonosze Mountains
(Biesiadka 1993), the Past¢ka River in the Mazurian lake district (Kordylas
1990a). This species has a Euro-Siberian distribution. It has also been
found in China and Caucasus, but not in north Finnish Scandinavia.

4.3.2. Halipliis Jlavicollis

A total of 1360 individuals of this species were found in Lake Luterskie
(1054 in 1981 and 306 in 1993); this represented 19.6% of all beetles.
Halipliis Jlavicollis was most numerous in the non-sandy bottom habitat (20.3
ind. x m 2) and reed stands (19.4 ind. x m~2). It was less numerous in the com-
munities with rush and bulrush (7.4 ind. x m 2), sedge stands (7.3 ind. x nT2),
and inflow habitats of the shallowest littoral (5.6 ind. x nT2. In 1993 the high-
est numbers of Haliplus Jlavicollis were found in the community with rush and
bulrush (7.4 ind. x nT2. Reed stands were inhabited a little less numerously
(5.0 ind. x nT2), and this species was rather rare in the non-sandy bottom
habitat (2.9 ind. x nT2), in the accumulated matter and sedge stands of the
shallowest littoral (1.8 ind. x nT2). Patterns of annual change in this beetle’
density differed between 1981 and 1993 (Fig. 2). Juveniles of the new genera-
tion probably appear from July till September, and in November the beetles
move to deeper littoral, to their wintering places. Haliplus Jlavicollis is a river-
ine-lake species. It can be found in lakes and slowly flowing, weakly cu-
trophic, watercourses but overgrown with vegetation. It is very popular in Po-
land and widely distributed. It prefers oligotrophic environments, so its num-
bers in Lake Luterskie decreased during 13 years due to the eutrophication of
the lake. This species was noted in Lake Kierskie (Krach 1932), in Sos-
nowickie lakes and the Leczna-Wtodawa Lake District (Kowalik 1968), the
Migdzychod-Sierakéw Lake District (Biesiadka 1971), lakes of the Konin com-
plex (Biesiadka 1977a), Lake Zbgchy (Biesiadka 1980), as well as in valley and
mountain ponds in the Karkonosze Mountains (Biesiadka 1993). It has a
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Euro-Siberian distribution, and has also been found east of Caucasus, in
Kazakhstan, Egypt and Morocco.

4.3.3. Halipliis immaculatus

In the two periods of study a total of 1446 individuals of this species were
collected (1335 in 1981 and 111 in 1993), this being 20.8% of all beetles col-
lected in Lake Luterskie. In 1981 this species was most numerous in the non-
sandy bottom habitat (29.3 ind. x m 2, less so in the communities with reed
(16.0 ind. x m 2 and in sedge stands (12.9 ind. x m'2, and it was least numer-
ous in the communities with rush and bulrush (7.1 ind. x m 2, and in accu-
mulated matter in the shallowest littoral (4.7 ind. x m 2. In 1993 this species
was most numerous in sedge communities (4.4 ind. x m 2, while in other
habitats its numbers were much lower. Mean numbers of these beetles in the
lake’s entire littoral zone amounted to 70.3 ind. x m‘2in 1981 and 9.0 ind. x m 2
in 1993. Phenological analysis for 1981 revealed an abundance peak in Sep-
tember (Fig. 2). The juveniles of a new generation probably appear in August
and September. A November drop in abundance is related to migration to
wintering places. The materials collected in 1993 were too scarce to perform a
phenological analysis. Haliplus immaculatus is a phytophilic species inhabit-
ing small and stagnant water bodies. According to Zajcev (1953) it is a halo-
philic species. It has been found in the waters of Wolin Island (Horion 1941,
PODGORNIAK 1960), in the complex of Konin lakes (Biesiadka 1977a), Lake
Zbgchy (Biesiadka 1980), Sosnowickie lakes (Kowalik 1968), in the region of
Great Poland (Szulczewskj 1922), Miedzychdd-Sierakow Lake District
(Biesiadka 1971), as well as in anthropogenic waters near Konin (Biesiadka
1977b), in lakes, ponds, streams and in peatbogs of the Karkonosze Moun-
tains (Biesiadka 1993). It has also been found in the Past¢ka River, Mazurian
Lake District (Kordylas 1990a). Its distribution range is defined as Mid-
European. It is especially common in the middle and east Europe, and in
southern part of Fennoskandia, extending westwards to north-east France. It
has also been observed in Siberia.

4.3.4. Hygrotus versicolor

In the two periods of study, 341 beectles belonging to this species were
found in total (240 in 1981 and 101 in 1993), representing 4.9% of the entire
faunistic material collected from Lake Luterskie. This species was present in
all habitats, bust it was most numerous in reed stands. Mean abundance of
Hygrotus versicolor amounted to 11.3 ind. x m 2in 1981, and was almost twice
lower in 1993 (6.8 ind. x m"2) Hygrotus versicolor is a lake beetle. It occurs in
lakes, ponds, old river beds, canals, sandbars, drainage ditches and slowly
flowing watercourses. It prefers water bodies of moderate size, weakly eu-
trophic, with a sandy bottom nurturing lush aquatic vegetation (Biesiadka
1971). In Poland, it is relatively common and fairly numerous. It has been
found along the Baltic coast (PODGORNIAK 1960), in West Pomerania (KINEL
1948), the Great Poland region (Szulczewski 1922), Lake Kierskie (Krach
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1932), the complex of Konin lakes (Biesiadka 1977b), Lake Zbechy (Biesiadka
1980), lakes Bialskie and Czarne (Kowalik 1968) in the Podlasie region, in the
Migdzychod-Sierakow Lake District (Biesiadka 1971), in disused water-filled
gravel pits near Konin (Biesiadka 1977b). Also found in the Pieniny (Galewski
1979) and Bieszczady (Galewski 1971b) mountains, in the Blue Springs -
Niebieskie Zrédta - (Tranda 1972), Pasteka River (Kordylas 1990a), Lyna
River (KORDYLAS 1994) and Gizela River (CZACHOROWSKI et al. 1993). Hygrotus
versicolor has a Euro-Siberian distribution range, occurring nearly all over
Europe, except the south. It has also been found in Siberia, the Caucasus and
eastwards of it.

4.3.5. Hyphydrus ovatus

A total of 289 beetles belonging to this species were found, 195 in 1981
and 94 in 1993, this accounting for 4.1% of the entire coleopteran fauna
collected in lake Luterskie. Hyphydrus ovatus was present in all habitats as
a permanent component of the associated beetle communities, although its
numbers were low. The mean numbers of Hyphydrus ovatus in the upper
littoral amounted to 10.6 ind. x m‘2in 1981, and were twice less in 1993 (5.5
ind. x m 2. This species was most abundantly caught in April and May, and
then from July to September. Hyphydrus ovatus is characteristic of small
water bodies. It is a phytophilic beetle, occurring in permanent or late-
drying water bodies, amongst aquatic vegetation in lakes, ponds, old river
beds, sandbars, ditches. It is very popular in Poland, and has been found
along the Baltic coast (PODGORNIAK 1960), in the Great Poland region
(Szulczewski 1922, Krach 1932, Biesiadka 1971), in Lake Bialskie in Pod-
lasie Region (Kowalik 1968), lakes and disused water-filled gravel pits in the
vicinity of Konin (Biesiadka 1977b), Lake Zbechy (Biesiadka 1980), Niebies-
kie Zrodta (Blue Springs) (Tranda 1972), the rivers Pasteka (Kordylas
1990a), Gizela (Czachorowski et al. 1993) and Lyna (Kordylas 1994) in the
Mazurian lake district. It is also known in the Bieszczady (Galewski 1971b)
and Karkonosze (Biesiadka 1993) Mountains. It is an Euro-Siberian species,
reaching northward beyond the Arctic circle in Fennoscandia.

4.3.6. Laccobius minutus

205 individuals of this species were found in 1981, and only 69 in 1993.
The total abundance of this species for both periods of study were 274 bee-
tles i.e. 3.9% of all beetles collected in Lake Luterskie. This species was pre-
sent mostly in the shallowest littoral, especially in accumulated matter and
in the rush and bulrush communities. Numbers of Laccobius minutus in the
entire supralittoral during the two periods of studies were 11.1 ind. x m 21in
1981 and 6.2 ind. x m"2in 1993. In 1981 this beetle was most abundantly
caught in June and July, and in 1993 - in May. In October or November
they abandoned water bodies and migrated to wintering places. Lacobius
minutus beetles inhabit small water bodies; are detritophilous. These beetles
can be usually found in water bodies overgrown with vegetation; ponds,
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pools, marshes, ditches, shallow water areas, while they are rare in flowing
waters. The species is fairly widespread in Poland, and probably occurs in
the whole country. It has been recorded in the Wielkopolska-Kujawy Low-
lands (Szulczewski 1922), in Lake Kierskie and the adjacent peat bog pools
(Krach 1932), in lakes Bialskie, Czarne and Biale in the Podlasie region
(Kowalik 1968), in Konin lakes (Biesiadka 1977b), small water bodies in the
opencast lignite mine near Konin (Biesiadka 1977b), Lake Zbechy (Biesiadka
1980), in the water bodies of Mi¢dzychdd-Sierakow Lake District (Biesiadka
1971), in the Bieszczady Mountains (Galewski 1971b), the Pieniny Moun-
tains (Galewski 1979) and the Karkonosze Mountains (Biesiadka 1993), in
water sources of the Matopolska (Little Poland) Uplands (Tranda 1972), the
Pastgka (Kordylas 1990a) and Gizela (Czachorowski et al. 1993) rivers, and
the Lyna River (KORDYLAS 1994). It is a widely distributed Euro-Siberian
species.

4.3.7. Hygrotus inaeqnalis

205 Hygrotus inaegnalis beetles found in 1981, compared with 61 in 1993.
The total number of beetles belonging to this species collected in the two years
of study was 243, this being 3.5% of all beetles collected in Lake Luterskie.
Hygrotus inaequlais was most numerous in the communities with sedge, in
the accumulated matter of the shallowest littoral, and in the non-sandy bot-
tom habitat, and least numerous in the communities with rush and bulrush
and in reed stands. The mean abundance of Hygrotus inaequalis in the upper
littoral of Lake Luterskie was 11.7 ind. x m 2in 1981, and 4.3 ind. x m 2 in
1993. This species inhabits small water bodies. It is detritophilous, lives in
permanent water bodies with an abundance of aquatic and marsh plants,
sometimes in calm arcas of slowly flowing waters. It is common all over Po-
land, and is very numerous. It has been found in every place where coleop-
teran fauna has been analysed.

4.3.8. Haliplus fluviatilis

A total of 134 beetles were found (84 in 1981 and 50 in 1993) i.e. 1.9% of
all beetles collected. This species was most numerous in reed stands and in
the non-sandy bottom habitat. The mean numbers of Haliplus fluviatilis were
6.2 ind. x m 2in 1981, and 4.2 ind. x m'2in the later period. These beetles in-
habit lakes and rivers, they are fairly numerous amongst vegetation in stag-
nant and slowly flowing waters, less so in lakes, ponds, old river beds and
sandbars. They are quite common in Poland, and have been recorded in the
Wielkopolska-Kujawy Lowlands (SZULCZEWSKI 1922, Krach 1932, LEGOSZ-
Owsianna 1955, Biesiadka 1971), in Konin lakes (Biesiadka 1977a), Lake
Zbechy (Biesiadka 1980), the Karkonosze Mountains (Biesiadka 1993). The
species is a Euro-Siberian element distributed throughout Europe, with the
exception of extreme north and south regions. Also noted in Siberia and east
of the Caucasus.
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4.3.9. Noterus clavicomis

The total number of these beetles In the two periods of studies was 114 indi-
viduals (85 in 1981 and 29 in 1993), this being 1.6% of the whole material col-
lected from the lake. Noterus clavicomis was most numerous in the communi-
ties with rush and bulrush. Its mean numbers in the upper littoral amounted to
5.1 ind. x m 2in 1981 and 2.2 ind. x m 2in 1993. This detritophilous species
occurs in small water bodies, mostly in stagnant and slowly flowing waters,
overgrown with water and marsh vegetation. It has never been found in higher
mountains. It is very common in Poland and has been recorded in the lakes of
the Great Poland region (Szulczewski 1922), Lake Kierskie (Krach 1932), the
Migdzychod-Sierakow Lake District (BIESIADKA 1971), Konin lakes (BIESLADKA
1977a), Lake Zbgchy (Biesiadka 1980). It has also been caught in the Bieszc-
zady (Galewski 1971b) and Pieniny (1979) Mountains, but not in Karkonosze
Mountains (Biesiadka 1993). Found in rivers of the Mazurian lake district
(Kordylas 1990a, Czachorowski et al. 1993). A Widely distributed Euro-
Siberian element, recorded also in Asia Minor, the Caucasus and west Asia.

4.5. General assessment of the numbers and domination structure of aquatic beetles in
the littoral zone of Lake Luterskie

The profiles of water beetles in lakes based on the total material collected
in different habitats are incapable of reflecting the actual composition of the
beetle fauna because particular habitats occupy areas of different sizes in the
littoral. Thus it seems worthwhile to interpret the results so as to be able to
obtain a realistic picture of the quantitative relations in the beetle fauna in-
habiting the supralittoral of Lake Luterskie. Mean beetle numbers in particu-
lar habitats were adjusted for habitat area size (weighted averages). Occupy-
ing the largest area in the lake, reed stands weighed most heavily on the
structure of coleopteran fauna in the lake.

In 1981 the average number of beetles in the lake’s upper littoral zone
amounted to 52.0 ind. x m 2, and in 1993 it was twice lower, amounting to
23.3 ind. x m2.

Even greater changes took place in the overall domination structure of
water beetles in the upper littoral (Fig. 1). In 1981 three species: Haliplas
flavicollis, H. immaculatus and Noterus crassicornis accounted for 80% of all
beetles in Lake Luterskie. The remaining 65 species made up less than 20% of
the abundance. In 1993 Haliplus flavicollis, H. immaculatus and Noterus cras-
sicomis made up on 48% of all beetle communities in Lake Luterskie. Rela-
tions between the most numerous species changed radically (Fig. 2).

5. DISCUSSION

A total of 95 species of Coleoptera were found in Lake Luterskie (68 species
in 1981 and 66 in 1993). This can be compared to 83 species found in the
eutrophic Lake Kierskie and the adjacent marsh water pools (Krach 1932).
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One mesotrophic lake of Wolin island was inhabited by only 13 species
(Podgorniak 1960). 57 species were found in three lakes of the Legczna-
Wlodawa Lake District (Kowalik 1968), 46 in Lake Bialskie, which is eu-
trophic but still has some oligotrophic features, 34 in the eutrophic-
dystrophic Lake Czarne, and 18 in the strongly eutrophic Lake Biale. In the
Migdzychdéd-Sierakow Lake District, 31 lakes (mostly eutrophic) were inhab-
ited by 43 species of Coleoptera belonging to Adephaga (Biesiadka 1971). A
total of 97 species were recorded in eutrophic lakes of the Konin complex
(Biesiadka 1977a). The number of species in individual lakes ranged from 44
in Lake Lichenskie to 61 in Lake Slesinskie. The beetles of the strongly eu-
trophic Lake Zbechy, the Leszno Lake District, were represented by 64 species
(Biesiadka 1980), while 52 species of water beetles were recorded in the a-
-mesotrophic Lake Krzemno (Kordylas 1990Db).

These data reveal considerable differences as to the number of beetle spe-
cies in different Polish lakes. In view of this, the question arises what factors
determine the number of species found by different authors in individual
lakes? It is obvious that this number may depend on the intensity and dura-
tion of the investigations. This may be the reason behind the finding of small
species diversity of coleopteran fauna in the lakes of Wolin island (Podgérniak
1960) and the Mig¢dzychod-Sierakdéw Lake District (Biesiadka 1971), where
much less attention was given to lakes than to other waters. Compared to the
lakes in which intensive investigations were carried out over a few years, the
number of beetle species found in Lake Luterskie seems to be very high. This
high species differentiate is probably due to high diversity of habitats occu-
pied by water beetles.

In Lake Luterskie the Dytiscidae family was represented by 47 species
(almost a half of all beetles collected), Hydrophilidae by 29 species, Haliplidae
by 10, Hydraenidae by 5, Hyrinidae by 2, and the families Limnidae and
Spercheidae by 1 species each. In Lake Kierskie and the nearby marsh pools
(Krach 1932) the family Dytiscidae was represented by 46 species, Hydrophili-
dae by 23, Haliplidae by 8, Gyrinidae by 4. In Sosnowice lakes (Kowalik 1968)
the share of Dytiscidae was 27 species, Hydrophilidae - 18, Haliplidae - 6 and
Gyrinidae - 6 species. In the lakes of the Konin complex (Biesiadka 1977a) the
family Dytiscidae was represented by 47 species, Hydrophilidae by 21, Halipli-
dae by 9, Gyrinidae by 5, Sphaeridae by 6, and Spercheidae by 1 species. The
respective data for lake Zbgchy (Biesiadka 1980) were: Dytiscidae - 24 species,
Hydrophilidae - 22, Gyrinidae - 3, Spercheidae - 1 species. In Lake Krzemno
(Kordylas 1990b) the family Dytiscidae was represented by 24 species, Hy-
drophilidae by 15 species, Haliplidae by 5, Hydraenidae by 3, Gyrinidae by 2,
and Lamnidae by 1 species. These data reveal a similarity of percentages of
species from individual families in all lakes, with the families Dytiscidae and
Hydrophilidae represented by the highest number of species.

The following species dominated in Lake Luterskie: Notems crassicornis,
Haliplus Jlavicollis, Haliplus immaculatiLS, Hygrotus versicolor and H. inae-
qualis. In Lake Kierskie and the nearby peat waters (KIL"CH 1932) the most
numerous species were: Haliplus Jlavicollis, Hygrotus inaequalis, Hygrotus
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Fig. 1. Domination structure of water beetles in the upper littoral of Luterskie Lake

versicolor, Laccobius minutus, whereas in Sosnowice lakes (Kowalik 1968) the
most numerous species were: Notems crassicomis, Haliplus conjinis, Pota-
monectus depressus, Ilybius fenestratus, and Anacaena limbata. In the Konin
lakes (Biesiadka 1980) the following species appeared to be the most numer-
ous: Noterus crassicomis, Nolerus clavicomis, Laccophilus hyalinus, Laccobius
minutus and Hydrovatus cuspidatus. The beetle fauna of Lake Zbechy
(Biesiadka 1980) was most numerously represented by Noterus crassicomis,
Hydrobius fuscipes and Haliplus Jlavicollis.

Comparisons of species composition in individual lakes reveal that usually
the same species are dominants.

The most characteristic component of beetle fauna in lakes is usually lake-
riverine species. These species represented 27.6% of all materials in Lake Lut-
erskie. In the a-mesotrophic, Lobelia-type Lake Krzemno, the lake-riverine
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Fig. 2. Analysis ofthe differentiation in time of the abundance of species dominating in
Luterskie Lake

element was even more numerous (KORDYLAS 1990b). Lake Zbechy presents a
different picture - its lake-riverine element represented only 12% of the col-
lected material (Biestapka 1980).

Compared to the other lakes, Lake Luterskie may be regarded as relatively
weakly eutrophic, although the eutrophication process progressed over the 13
years, as was reflected by changes in species composition, domination struc-
ture and synecological grouping. There was a noticeable decrease in the
abundance of Haliplidae, and an increase in Dytiscidae, indicative of some
degradation of the lake’s fauna. There was also a decrease in the typical lake-
associated element, i.e. the species which are usually common and very nu-
merous in lakes, but also in other lake-specific beetles, irrespective of how
abundant they had been before. Over the 13 years this element changed con-
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siderably in a manner consistent with progressive eutrophication of the lake.
At the same time, there was a noticeable increase in the numbers of species
connected with eutrophic waters, polyhumic and small water bodies, and
sources. These species are very diversified from an ecological point of view,
but on the other hand they represent a migrating element in lake fauna,
characterised by high dispersal. Their presence in the lake under study sug-
gests intensive exchange between Lake Luterskie and other nearby waters.
The species composition of this element changes in a fluctuating “undirected”
manner. However, changes in the species composition of the lake-riverine
element, which was the major component of the beetle lake fauna, were gen-
erally related to progressing ecutrophication and degradation of this fauna. The
presence of such species as Laccophilus hyalinus, Platambus maculatus, Pota-
monectes depressus and most of all - Oulimniiis tubercnlatus may be regarded
as an indicator of environment quality, suggesting that ecological condition of
the lake under study is still fairly good.
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STRESZCZENIE

[Tytut: Zmiany w faunie chrzgszczy wodnych (Coleoptera aquatica) Jeziora
Luterskiego (Pojezierze Olsztynskie) w latach 1981-1993.]

Badania nad fauna chrzaszczy Jeziora Luterskiego potozonego w pdinocnej
czesci Pojezierza Olsztynskiego prowadzono w dwu okresach: - w roku 1981 -
od kwietnia do listopada i w roku 1993 - od maja do pazdziernika. Badania
prowadzono w pasie gornego litoralu, rozciagnigtym wzdluz catej linii brzego-
wej jeziora, gdzie wyznaczono 10 stanowisk, uwzglgdniajac nastepujace $ro-
dowiska: dno niepiaszczyste bogate w ztoza szczatkéw organicznych, naptywki
najplytszego litoralu, turzycowiska, zbiorowiska z trzcing oraz zbiorowiska
z sitem 1 sitowiem.

Zebrany material obejmuje tacznie 95 gatunkdéw chrzaszczy wodnych, nale-
zacych do 7 rodzin: Dytiscidae, Hydrophilidae, Haliplidae, Hydraertidae, Gyri-
nidae, Limrtidae oraz Spercheidae. W strukturze gatunkowej rodzin wyraznie
dominuje Dytiscidae (47 gatunkow) a nastepnie Hydrophilidae (29 gatunkéw)
i Haliplidae (10 gatunkow). Odmiennie przedstawia si¢ struktura liczebnosci
calego zebranego materiatu faunistycznego. Najliczniejsza jest rodzina Halipli-
dae (47% liczebnosci). Mniejsza liczebno$cia odznaczyty si¢ rodziny Dytiscidae
(42,8%) oraz Hydrophilidae (9,5% ). Pozostale rodziny charakteryzowaty sig
matym zréznicowaniem gatunkowym oraz bardzo niska liczebno$cig.

W strukturze gatunkowej na przestrzeni 13 lat nie obserwowano wigckszych
zmian. W obu okresach badan przewazaly Dytiscidae, a nastepnie Hydrophili-
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dae 1 Haliplidae. Zaszty natomiast powazne zmiany w strukturze iloSciowe;j.
Przede wszystkim zmniejszyla si¢ liczebnos¢ Haliplidae z 52,2% w roku 1981
do 30,4% w podzniejszym okresie badan. Rownoczes$nie nastapit powazny
wzrost liczebnos$ci rodziny Dytiscidae. Zmiany te mie$cily si¢ w przedziale
38,8% - 55,7% materiatu.

Gatunkami najliczniejszymi w Jeziorze Luterskim sa: Noterus crassicornis,
Haliplus flavicollis oraz H. immaculatus. Lacznie stanowia one 61,9% catosci
materiatu. Do$§¢ powszechnie wystepuja tu takze Hygrotus versicolor, Lacco-
bius minutus, Hyphydrus ovatus Hygrotus inaequalis, Haliplus ruficollis oraz
H. fluviatilis.

W faunie chrzgszczy wodnych badanego jeziora mozna wyr6zni¢ 4 podsta-
wowe elementy synekologiczne. Elementem najbardziej stabilnym w jeziorze
jest element jeziorno - rzeczny, szczegolnie typowy dla jezior stabo zeutrofizo-
wanych. Jest on reprezentowany przez 9 gatunkéw, z ktorych najliczniej wy-
stepuja: Haliplus Jlavicollis, H. immaculatus oraz Hygrotus versicolor. Drugim
elementem, stanowigcym glowna czes¢ fauny (76 gatunkoéw), sa chrzaszcze
zwigzane z drobnymi wodami eutroficznymi. Jest to zarazem grupa tworzaca
element migracyjny, najbardziej labilny w faunie chrzaszczy jeziora. Nalezy tu
takze zaliczy¢ 9 gatunkow zwiazanych z drobnymi wodami polihumusowymi
oraz Haliplus lineatocollis 1 Agabus guttatus - gatunki charakterystyczne dla
drobnych wod biezacych i zrodet.

W strukturze dominacji chrzaszczy zasiedlajacyc badane §rodowiska litora-
lowe, srodowiskiem najliczniej zasiedlonym przez koleopterofaung, byty turzy-
cowiska, w ktoérych zebrano tacznie w obu okresach badan 52 gatunki
chrzaszczy, z dominujacym Noterus crassicornis. Srednie liczebnosci w obu
okresach badan wyniosty tu 78,24 osobnika x m 2- 61,1 osobnika x m 2 Naj-
ubozsza fauna zasiedlata zbiorowiska z trzcina, gdzie dominowat Haliplus im-
maculatus. Zmiany $rednich liczebnos$ci miescity si¢ w przedziale 40,1 osobni-
ka x m'2- 18,91 osobnika x m 2 Poniewaz §rodowiska te zajmujg najwicksza
powierzchnig litoralu (70%), to one w najwi¢ckszym stopniu decyduja o obliczu
faunistycznym fauny chrzgszczy goérnego litoralu Jeziora Luterskiego.

Cechg charakterystyczng Jeziora Luterskiego, podobnie jak i innych zba-
danych jezior o tym samym charakterze, jest wysoka liczebnos¢ gatunkow
eurytopowych, zwiazanych z wodami drobnozbiornikowymi. Znaczny wzrost
tych gatunkdéw na przestrzeni 13 lat, wskazuje na postgpujaca eutrofizacje
jeziora. Obecnos$¢ jednak Oulimnius tuberculatus - gatunku uznawanego w Pol-
sce za rzadki i typowy dla wod czystych, pozwala zaklasyfikowa¢ Jezioro Lu-
terskie do stabo zeutrofizowanych.





