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A bstract. Ninety-five species of aquatic beetles were observed in the w eakly eu trophic  Lake L ut­
erskie. The dom inan ts were: Noterus crassicornis, H aliplus flauicollis and  H. im maculatiis. Over 
13 years there w as a decrease in the com m unity ab u n d an ce  of aquatic  beetles. C hanges took 
place also w ith respect to the occurrence of the species, dom ination  s tru c tu re  (a decrease in the 
ab u n d an ce  of Haliplidae, and  an  increase in the ab u n d an ce  of D ytiscidae  com m unities) and 
synecological g rouping (a decrease in the num ber of lake-river elem ents, and  an  increase of sm all 
w ater-body species). These changes clearly indicate progressing eu troph ica tion  of the lake u n d er 
study.
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1. INTRODUCTION

The beetle fauna of Polish lakes is relatively little known. S tud ies have 
been perform ed on the beetles in Lake Kierskie (KltACH 1932), lakes of the 
M iędzychód-Sieraków Lake District ( B ie s ia d k a  1971), Sosnowice Lakes in the 
Lęczyna-W łodawa Lake District (K o w a l ik  1968), lakes in the environs of Konin 
( B ie s ia d k a  1977a) and Lake Zbęchy in the G reat Poland region ( B ie s ia d k a  
1980). Most of these papers are faunistical and ecological stud ies, where m a­
terials were exclusively collected using qualitative m ethods. The study  by 
B i e s i a d k a  (1980) has been the only one to be based on quan tita tive  da ta  and 
the first paper to evaluate absolute num bers of beetles in Lake Zbęchy and 
the selected hab ita ts .
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The objective of th is study was to p resen t da ta  on aquatic  beetles in Lake 
Luterskie, with special a tten tion  paid to changes which have taken  place in 
the beetle fauna of th is lake during 13 years. Although there  are papers de­
voted to long-term  changes occurring in the m acrobenthic fauna (e.g. the pa­
per by N a l e p a  (1987) on Lake Michigan) no sim ilar s tud ies 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. Sam ples were collected at 
m onthly intervals. In all 13 series of catches were performed a t ten selected 
sta tions. D uring a catch  a hydrobiological sam pler w as used to collect five 
quan tita tive  sam ples a t each station, from an area enclosed w ithin a 0.5  m  x 
0.5 m m etal frame. Hence, each m onthly series consisted of 50 sam ples. A 
total of 650 sam ples were collected in the course of the study.

S tud ies were carried out in the littoral zone, which extends along the entire 
length of the lake’s shore. Ten sta tions were selected, taking into accoun t the 
environm ental diversity of th is area. The following h ab ita ts  were selected: a 
non-sandy  bottom  rich in organic debris, accum ulated m atte r in the shallow ­
est littoral, sedge growths, reed com m unities and ru sh  and  b u lru sh  com ­
m unities. The sam pling sta tions were located in the eulittoral, a t a  depth  of 
10 cm, and  in the  supralitto ral, a t a depth  of 30-50  cm. The sta tio n s  had  to 
be moved a little in the annual cycle due to changes in the w ater level.

F aunistic  m aterial was collected with a hydrobiological sam pler. In 1981 it 
consisted  of 5298 individuals belonging to 68 species, and  in the las t period of 
stud ies, of 1650 individuals belonging to 66 species. In all the m ateria ls con­
sisted of 6948 individuals representing  95 species. As the num bers of beetle 
larvae were very low, they were excluded from the analyses. Im agines were 
classified using  the keys of G a le w s k i  and T r a n d a  (1978), G a le w s k i  (1971a) 
and FltlDAY (1988). The taxonomic classification of Hydradephagci was adopted 
from G a le w s k i  and T r a n d a  (1978), and of Polyphaga, from F r i d a y  (1988).

3. STUDY AREA

3 .1 . D escription  of Lake Luterskie

Lake Luterskie is located in the no rth -east part of the Olsztyn Lake Dis­
trict. It is a  young glacial lake, formed as a resu lt of erosive and  accum ulative 
activity of the Scandinavian glacier.

The shape of Lake Luterskie enables its division into a  “big b a s in ”, adjoined 
by the villages of Kikity, W ągsty and Żardeniki, and a “sm all b a s in ”, adjoined 
by the village of Lutry. The two basin s  are connected by m eans of a ra th e r  
wide and  deep isthm us.
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The lake receives the w aters of the Lyna-Sym sarna River, the initial s tre tch  
of w hich 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 m any drainage ditches reaching the lake. The south-w est shore  of 
the “big b a s in ”, betw een the villages of Kikity and Jeziorany, has  a mixed for­
est growing. Northward there is an  island of 0.7 ha  in area  called W yspa P ta­
sia. Lake Luterskie is su rrounded  by recreation sites, housing  es ta tes , ag- 
rocenoses and  p astu re  lands which are the m ain sources of an th ropopression  
and  are  responsible for eu trophication  of the lake.

The lake h as  an  a rea  of 691 ha, a  m axim um  length of 5160 m, a  w idth of 
2620, and a m axim um  dep th  of 20.7 m (average depth  7.2 m). The shore-line 
is 19,050 m  long. Em ergent aquatic  vegetation covers abou t 80.4%  of the 
shore length, occupying an  area  of 59 ha, i.e. 8.5% of the  lake’s area. These 
da ta  have been excerpted from the bathim etric  tables of the Inland F isheries 
Institu te  in Olsztyn.

The shores of Lake Luterskie are mostly covered with Phragmites australis 
and, to a lesser extent, w ith o ther bu lrush-zone vegetation [Juncas sp., Typha  
sp., Acorus calamus, Glyceria aquatica and Schoenoplectus lacustris). There 
are well-developed sedge com m unities in the ru sh  zone, where coleopteran 
fauna is fairly a b u n d an t. A ssum ing th a t aquatic  beetles occupy the littoral 
belt betw een the isobaths 0 .0 -1 .0  m, the area  inhabited  by these organism s in 
Lake Luterskie would be 52 ha, i.e. 7.6% of the lake area.

3.2 . D escrip tion  o f th e sam pling sta tion s

3.2.1. H abitats with a non-sandy bottom

These h ab ita ts  com prise abou t 10% of the lake shore-line. They adjoin 
p astu re  lands and w etlands where cattle and horses graze, so th a t anim al 
m anure  is a source of pollution. Three sta tions were selected in these h ab i­
tats:

S tation  3. Located a t the south-w est shore of Lake Luterskie. Shore is flat 
here, bottom  shallow with a thick layer of m ud and m any old leaves from the 
nearby trees [Alnus glutinosa, Salix sp.). W ater surface is covered with Lemrta 
minor and  Lem na trisulca. Small sedge com m unities occur in the eulittoral 
zone, with b u lru sh es  growing a little deeper (20-50 cm). B ulrush  com m unities 
dom inated by Phragmites australis, accom panied by Aconts calam us and  
Sparganium  ramosum. This sta tion  changes considerably during  the year; 
w ater level is subject to periodic variations, and during the 13 years of the 
study  the sta tion  has  been progressively overgrown by vegetation.

S tation 9. Located a t the no rth  shore of Lake Luterskie. Shore Oat, wet. 
Lake bottom  with a th ick  layer of m ud, detritus, tree roots, and som e s c a t­
tered stones. Phragmites australis grows sparsely a few m etres from the shore 
in the littoral zone a t a  dep th  of 30-50  cm. This sta tion  is also being progres­
sively overgrown with vegetation. There is a typical putrid  smell here.

S tation 10. Located a t the no rth  shore of the lake. The shore is steep, the 
bottom  with a th ick  layer of m ud and num erous stones. The eulittoral zone
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has g rasses growing and  large tu fts  of sedge, with sparse  b u lru sh  vegetation 
[Phragmites australis, Juncus sp.) in  the deeper littoral (up to 1 m).

3.2.2. Accum ulated m atter in the shallowest littoral.

These h a b ita ts  occupy approxim ately 7% of the shore-line. Two sta tions 
were selected:

Station 1. Located a t the sou th-w est shore of the lake. The shore is flat, the 
bottom  sandy, with some m ud and  dead leaves from nearby trees. The eulitto- 
ral zone covered with g rasses and Glyceria aquatica. Deeper littoral zone with 
Juncus sp., Phragmites australis and  Acorus calamus forming ru sh  com m uni­
ties. W ater level changes periodically. Waves bring in fragm ents of aquatic 
p lants: Elodea canadensis, Ceratophyllum sp., Vaucheria sp., Spirogyra sp. 
and Charophyta. These elem ents enrich  the local debris, composed m ainly of 
thick fragm ents of subm erged p lan ts.

S tation  5. Located a t sou th  shore, near the fisherm en’s place. Shore is flat 
here, bottom  sandy, poor in g rasses b u t rich in detritus. There is no ru sh  belt 
in the eulittoral. Deeper littoral, a t the depth of 20 cm, is full of elongated 
fragm ents of dead reed. This sta tion , like sta tion  1, is weakly isolated from the 
lake basin , and  is subject to periodic variations of w ater level.

3.2.3. Sedge s tands o f  the shallowest littoral

Sedge h ab ita ts  rep resen t a  sm all p a rt of the littoral, occupying abou t 10% 
of the shore line. One station  was selected.

S tation  2. Located in the south-w est 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 s ta n d s  of Phragmites australis, accom panied by Typha sp. and 
Acorus calamus. Vaucheria sp. and  Spirogyra sp. were also observed here a t 
tim es. This sta tion  is isolated from the open lake. As a resu lt, its environm ent 
is less stable, sub jec t to considerable variations of w ater tem pera tu re  and 
level.

3.2.4. Community with Phragmites australis

This type of h ab ita t was the m ajor com ponent of the littoral, occupying 
70% of the shore line. Two sta tions were selected:

S tation  7. Located a t the so u th -east shore of the lake. Shore is flat and wet 
here, bottom  sandy with m any dead leaves of Salix sp. growing nearby. Accu­
m ulated  m atter in the  eulittoral area. Littoral with reed com m unities m ark ­
edly dom inated by Phragmites australis a t a depth of 40 -50  cm. Algae occur 
periodically.

S tation  8. Located a t the no rth  shore of the lake. It adjoins a ba th ing  area  
in Lutry village. Shore flat, covered with grass and Carex sp. Large s tan d  of 
Phragmites australis accom panied by Typha sp. and Acorus calam us  occurs 
below the depth  of 20 cm. The bath ing  area  is the only place free of reed.
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3.2.5. Communities w ith rush and bulrush.

This hab ita t is characteristic  of the least eutrophic part of the  lake, b u t it 
represen ts only a sm all part of the littoral, occupying abou t 3% of the  shore 
length. Two sta tions were selected in th is  habitat:

Station 4. Located a t the sou th  shore of the lake (adjoining the bath ing  
area). Shore is steep here, bottom  sandy, w ith gravel, stones and  detritu s. 
Com m unities of Juncus sp. and Helochares sp. form patches, occupying abou t 
2 -5  m 2 on the sandy bottom , a t a dep th  of up  to 40 cm. N um erous sm all la ­
goons forming a t the  shore are the resu lt of differences in the  in tensity  of 
erosion processes.

S tation 6. Located a t the sou th  shore of the lake. Shore is flat here, bottom  
sandy, with gravel and  stones, a lot of accum ulated  m atter, and  a th ick  layer 
of detritus. In the supralitto ral, a t a  depth  of 50 cm, there is a  ru sh  belt 
dom inated by Schoenoplectus lacustris, accom panied by scarce Phragmites 
australis growing over a  thick layer of detritus.

4. RESULTS

4.1 . General descrip tion  o f aquatic b eetle  com m u n ities in Lake L uterskie

The m aterial com prised 95 species (Tab. I), with nearly a ha lf (47 species) 
belonging to the family Dytiscidae. Hydrophilidae were represen ted  by 29 
species, Haliplidae by 10, H ydraenidae  by 5, Gyrinidae by 2, and  Limnidae 
and Spercheidae  by one species each. The abundance  s tru c tu re  of the entire  
com m unity was quite different: Haliplidae w as the m ost num erous family 
(47%), D ytyscidae  were less num erous (42.8%) and were followed by H ydro­
philidae (9.5%), Hydraenidae  (0.2%) and  Grynidae (0.4%). The rem ain ing  two 
families were p resen t a t very low num bers.

In 1981 only 68 species were found belonging to 5 families. Com m unity 
s tru c tu re  was dom inated by Dytiscidae  (35 species), followed by Hydrophilidae 
(20) and Haliplidae (10). Two species belonged to H ydraenidae, and one to 
Spercheidae. As regards abundance, species belonging to Haliplidae dom i­
nated (52.2%) over Dytiscidae (38.8%) and  Hydrophilidae (8.9%). O ther fam i­
lies were presen t a t very low num bers.

The 1993 catches yielded 66 species of aquatic  beetles belonging to 6 fam i­
lies. Their grouping w as sim ilar as in 1981. 32 species belonged to Dytiscidae, 
18 to Hydrophilidae, 8 to Haliplidae, 5 to H ydraenidae, 2 to Gyrinidae and  1 
to Limnidae. The quantitative com position of the beetle fauna had  changed in 
relation to 1981. F irst of all, num bers of Haliplidae had decreased, so th a t 
th is family now represented  30.4%  of the com m unity. Dytiscidae  constitu ted  
55.7%, and Hydrophilidae, 11.6%. M embers of the o ther families were p resen t 
in low num bers.

Three species dom inated 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, H yphydrus ovatus, Hygrotus
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Table I. S tatistical p resen ta tion  of the m aterials. N -  n u m b er of individuals, D -  dom ination  (%), S -  n u m b er of sam pling sta tions,
P -  num ber of sam ples, F -  frequency (%).

G atunek 1981 1993
N D S P F N D S P F

1 2 3 4 5 6 7 8 9 10 1 1
GYR1NIDAE

G yrinus d istinctus  AUBE 21 1.27 1 2 0.67
G yrinus payculli OCH& 4 0.24 2 2 0.67

HAUPLIDAE
H aliplus conjinis STEPIL 46 0.87 9 28 8.0 10 0.60 6 9 3.0
H aliplus obliquus (Fa b r ) 2 0.04 1 2 0.57
Haliplus flavicollis S t u r m 1054 19.88 10 179 51.14 306 18.52 10 87 29.0
Haliplus fu lv u s  (Fa b r ) 16 0.30 3 7 2.0
H aliplus lineatocollis (MARSH.) 2 0.04 2 2 0.57 1 0.06 1 1 0.33
H aliplus fluviatilis AUBE 84 1.58 9 37 10.57 50 3.03 7 23 6.58
Haliplus heyden i W e h n c k e 53 1 .0 7 25 7.14 5 0.30 3 3 0.86
H aliplus im m aculatus G e r u 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 w ehnckei G eril 14 0.26 5 8 2.28 1 0 .06 1 1 0.33

DYTISCIDAE
Noterus claoicornis (D e c .) 85 1.6 10 39 1 1.14 29 1.76 5 11 3.67
Noterus crassicornis (O. F. Mu l l ) 1071 20.2 10 161 46.0 424 25 .70 10 63 21.0
Hydroporus a ngusta tu s  S t u r m 1 0.02 1 1 0.28 12 0 .73 2 3 0.86
H ydroporus dorsalis (Fa b r ) 3 0.06 1 1 0.28
Hydroporus enjthrocephalus (L.) 3 0.06 3 3 0.86
Hydroporus incognitus S h a r p 1 0.06 1 1 0.33
H ydroporus m elanocephalus (Ma r s h .) 1 0.02 1 1 0.28
H ydroporus neglectus S h a u m 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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1 2 3 4 5 6 7 8 9 10 1 1

H ydroporus p lanus  (Fa b r ) 5 0 . 0 9 3 4 1 .1 4
H ydroporus striola  (Gy l l ) 2 0 . 1 2 2 2 0 . 6 7
Laccornis oblongus (STEPH) 3 0 . 0 6 3 3 0 . 8 6

G raptodytes pictus (Fa b r ) 3 0 . 0 6 3 3 0 . 8 6 5 0 . 3 0 2 4 1 .3 3
Porhydrus lineatus  (Fa b r ) 41 0 . 7 7 6 21 6 .0 13 0 . 7 8 6 12 4 . 0
Coelam bus im pressopunctatus (Sh a l l ) 5 7 1 .0 7 9 2 9 0 . 2 8
H ygrolus decoratus (Gy l l ) 9 0 . 1 7 5 6 1.71 15 0 . 0 9 3 4 1 .3 3
H ygrotus inaequalis (Fa b r ) 182 3 . 4 3 10 6 9 1 9 .71 61 3 . 6 9 9 2 7 9 .0
H ygrotus versicolor (SCHALL) 2 4 0 4 . 5 3 10 81 2 3 . 1 4 101 6 .1 1 8 4 2 1 4 .0
Scarodytes halensis  (Fa b r ) 4 0 . 0 7 1 4 1 .14 2 0 . 1 2 2 2 0 . 6 7
Potam onectes depressus  (Fa b r ) 2 0 . 1 2 1 2 0 . 6 7
H yphydrus ovatus  (L.) 195 3 . 6 8 9 8 9 2 5 . 4 2 9 4 5 . 6 9 8 3 9 1 3 .0
Laccophilus hyalinus  (L.) 6 0 .1 1 5 6 1.71 3 3 1 .9 9 4 16 5 .3 3
Laccophilus m inutus  ( L.) 3 7 0 . 7 0 8 2 5 7 .1 4 1 0 . 0 6 1 1 0 . 3 3
Platam bus m aculatus ( L.) 9 0 . 1 7 5 7 2 .0 1 0 . 0 6 1 1 0 . 3 3
A gabus b ipustu la tus  (L.) 2 0 . 0 4 1 2 0 . 5 7 1 0 . 0 6 1 1 0 . 3 3
A gabus congener (Th u n b ) 2 0 . 0 4 1 1 0 . 2 8

A gabus g u tta tu s  (Payk.) 1 0 . 0 2 1 1 0 . 2 8

A gabus neglectus E r . 2 0 . 0 4 1 1 0 . 2 8

A gabus fu sc ipenn is  (Payk .) 1 0 . 0 2 1 1 0 . 2 8

A gabus unguicularis (Th o m s ) 4 0 . 2 4 2 2 0 . 6 7

A gabus sturm ii (Gy l l ) 5 0 3 . 0 2 2 6 2 .0

A gabus undu la tus  (Sc h r a n H 2 0 . 0 4 1 1 0 . 2 8 12 0 . 7 3 3 5 1 .6 7

Ilybius fen es tra tu s  (Fa b r ) 9 0 . 5 4 2 5 1 .6 7

Ilybius fu lig inosus  (Fa b r ) 1 0 . 0 2 1 1 0 . 2 8

Ilybius quadrigutta tuś  (LACORn) 2 0 . 0 4 1 2 0 . 5 7

R hantus exsoletus (Fo r st .) 6 0 . 3 6 3 6 2 .0

R hantus incognitus (SCHOL^ 1 0 . 0 6 1 1 0 . 3 3

R hantus latitans  SHARP 1 0 . 0 2 1 1 0 . 2 8 1 0 . 0 6 1 1 0 . 3 3
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T able  I. cont .

1 2 3 4 5 6 7 8 9 10 11

R hantus notatiis (Fa b r ) 1 0 . 0 2 1 1 0 . 2 8 1 0 . 0 6 1 1 0 . 3 3
R han tus pulverosus (St e p r ) 6 0 .1 1 4 5 1 .4 3
Colym betes payku lli E r . 12 0 . 7 3 2 3 0 . 8 6

Colym betes fu scus  (L.) 1 0 . 0 6 1 1 0 . 3 3
B idessus gem inus  (Fa b r ) 2 0 . 0 4 2 2 0 . 5 7 5 0 . 3 0 1 2 0 . 6 7
Colym betes stria tus  (L.) 7 0 . 1 3 3 6 1.71
H ydaticus sem iniger (D e g .) 6 0 .1 1 2 5 1 .4 3
D ytiscus d im idiatus  B e r g s t r 1 0 . 0 6 1 1 0 . 3 3

Acilius canaliculatus (Nic.) 6 0 .1 1 5 6 1.71 2 0 .1 2 1 2 0 . 6 7
HYDRAENIDAE

Ochthebius m inim us (Fa b r ) 1 0 . 0 6 1 1 0 . 2 8
H ydraena palustris  E r . 1 0 . 0 6 1 1 0 . 3 3
Lim nebius a tom ns  (Du f t .) 2 0 . 1 2 1 1 0 . 3 3
Lim nebius crinifer (Rey) 1 0 . 0 2 1 1 0 . 2 8 1 0 . 0 6 1 1 0 . 3 3
Lim nebius truncatulus  (Th o m s ) 2 0 . 0 4 2 2 0 . 5 7 7 0 . 4 2 4 6 2 .0

SPERCHEIDAE
Spercheus em arginatus  (Sc h a l l ) 3 0 . 0 6 2 3 0 . 8 6

HYDROPHILIDAE
H ydrochus brevis (He r b s t ) 3 0 . 1 8 3 3 0 . 8 6

H ydrochus carinatus (Ge r m .) 2 0 . 1 2 1 2 0 . 6 7

H ydrochus elongatus  (Sc h a l l ) 1 0 . 0 6 1 1 0 . 3 3

Helophorus aquaticus  (L.) 6 6 1 .2 4 9 16 4 . 5 7 7 0 . 4 2 2 3 0 . 8 6

Helophorus aequalis (Th o m s ) 2 0 .1 2 1 1 0 . 3 3

Helophorus Jlavipes Fa b r 6 0 .1 1 4 4 1 .1 4

Helophorus granularis  ( L.) 5 0 . 0 9 2 3 0 . 8 6 1 0 . 0 6 1 1 0 . 3 3

Coelostoma orbiculare (Fa b r ) 2 0 . 0 4 2 2 0 . 5 7

Sphaeridium  scaraboides  (L.) 1 0 .0 2 1 1 0 . 2 8

Cercyon tristis (ILL.) 1 0 . 0 6 1 1 0 .3 3
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1 2 3 4 5 6 7 8 9 10 1 1

Cercyon ustu la tu s  (Pr e y s s l ) 4 0 . 0 7 2 4 1 .4 3
Cercyon haem orhoidalis (Fa b r ) 1 0 .0 2 1 1 0 . 2 8
H ydrobius Juscipes  (L.) 17 0 . 3 2 5 13 3 .7 1 8 0 . 4 8 5 7 2 . 3 3
A nacaena  lu tescens (Fa b r ) 18 0 . 3 4 6 13 3 .7 1 1 0 . 0 6 1 1 0 . 3 3
Laccobius b igutta tus  G e r r 1 0 .0 2 1 1 0 . 2 8
Laccobius bipuncta tus  (Fa b r ) 2 9 0 . 5 5 8 10 2 . 8 6
Laccobius m inutus  (L.) 2 0 5 3 . 8 7 10 8 2 2 3 . 4 3 6 9 4 . 1 7 7 21 7 .0
Laccobius s inu a tu s  Mo t s c h 1 0 . 0 6 1 1 0 . 3 3
Helochares griseus  (Fa b r ) 6 0 1 .13 10 3 7 1 0 .5 7 3 9 2 . 3 6 4 4 2 . 0
Helochares puncta tus  (Fo r st .) 3 2 1 .9 4 1 6 0 . 6 7

Enochrus coarctatus (Gr e d l ) 3 0 . 1 8 2 2
Enochrus ochropterus (Ma r s h ) 3 0 . 0 6 3 3 0 . 8 6

Enochrus quadripuncta tus  (He r b st ) 4 0 . 0 7 3 3 0 . 8 6

Enochrus a jfinis  (Th u n b ) 2 0 . 0 4 2 2 0 . 5 7

Enochrus testaceus  (Fa b r ) 3 0 0 . 5 7 9 2 4 6 . 8 6 13 0 . 7 8 6 8 2 . 6 7
Enochrus m elanocephalus (Oliv.) 5 0 . 0 9 3 3 0 . 8 6
C ym biodyta marginella (Fa b r ) 2 0 . 0 4 1 1 0 . 2 8 7 0 . 4 2 5 7 2 . 3 3

H ydrophilus caraboides (L.) 8 0 . 1 5 3 4 1 .1 4 1 0 . 0 6 1 1 0 . 3 3

M egastem um  obscurum  Ma r s c h 1 0 . 0 6 1 1 0 . 3 3
LIMNIDAE

Oulimnius tuberculatus (O. F. M u l l ) 1 0 . 0 6 1 1 0 . 3 3
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inaeąualis, Haliplus ruficollis, and H. fluviatilis were also fairly num erous. All 
these species are also the m ost stable com ponent of the coleopteran fauna of 
Lake Luterskie. The only exception is Haliplus immaculatus, which accounted 
for 25.2% of the com m unity in 1981. and only 6.7% in 1993. The res t of the 
com m unity w as composed of m igratory forms com prising 43 species which 
totally represented  1.3% of the com m unity’s abundance. This group com ­
prised also beetles found in small polyhumic, eutrophic bodies of w ater and 
w atercourses.

The w ater beetle fauna of Lake Luterskie is ecologically diversified. Four 
basic elem ents can be d istinguished, associated with:

-  lakes and  rivers,
-  small eutrophic w ater bodies,
-  polyhumic w aters,
-  small w atercourses and sources.
The lake-river elem ent is characteristic  of less eutrophic lakes; it was rep ­

resented by 9 species, of which Haliplus flavicollis, Hygrolus versicolor and 
Haliplus fiuviaiilis were the m ost num erous. The total num ber of beetles be­
longing to th is  elem ent accounted for 27.6% of the whole m aterial. A major 
p art of the fauna (75 species) w as composed of beetles inhabiting small, eu ­
trophic w ater bodies. They represented 72.2% of the com m unity. Beetles 
characteristic  of polyhum ic w aters com prised 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 sm all w ater­
courses and  sources.

4 .2 . O ccurrence o f th e  b eetles in different habitats

4.2.1. Community w ith  Phragm ites au stra lis

A total of 40 species of w ater beetles were collected in th is habitat: 36 in 
1981 and  m uch fewer, 19 species in 1993. There were 16 species common for 
both study  years. The m ost num erous species in the reed com m unity were: 
Haliplus immaculatus, H. flavicollis, Noterus crassicornis and Hygrolus versi­
color. In the  catches carried out in 1993 these species were, however, far less 
a b u n d an t th an  in the earlier study  period. The m ost pronounced changes 
were observed with respect to the num bers of Haliplus immaculatus (10-fold 
decrease), Haliplus flavicollis (4-fold decrease), Noterus crassicornis (2.5-fold 
decrease). The num bers of Hygrolus versicolor changed least of all (1.5-fold 
decrease). The m ean num ber of aquatic  beetles in th is h ab ita t was 40.1 ind i­
viduals x m 2 in 1981, and  the m axim al num ber am ounted to 87.6 ind. x m 2. 
In 1993 the respective figures were 18.9 ind. x m 2 and 42.8 ind. x m 2. In 1981 
Haliplidae represented  74.5% of all beetles in this habita t, Dytiscidae  -  18.8%, 
H ydraenidae  -  0.8% and Hydrophilidae  -  5.8%. By 1993 the share  of Halipli­
dae  had decreased to 37%, and th a t of Hydraenidae, to 0.3%, while th a t 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 m eadow s

A total of 52 beetle species were collected in th is hab ita t, with 43 species 
collected in 1981, 32 species in 1993; 21 species were com m on for the two 
periods. This h ab ita t w as dom inated by the following species; Noterus crassi- 
cornis, Haliplus immaculatus, H. flavicollis, Hygrotus inaequalis, H yphydrus  
ovatus, Hygrotus versicolor, Haliplus fluviatilis, H. ruficollis and Helochares 
punctatus. By 1993 there had been a decrease in the n um bers  of the following 
species com pared to the  earlier period: Haliplus immaculatus (3-fold), H. flavi­
collis (4-fold), H. ruficollis (3-fold), Hygrotus inaequalis (2.5-fold) and  H yphy­
drus ovatus  (2-fold). On the other hand  the num bers of Hygrotus versicolor 
had  increased  9 -fold. Noterus crassicornis appeared to be the m ost stable 
species. Helochares punctatus  was observed in sedge com m unities only in 
1993. In 1981 the m ean num ber of w ater beetles in the sedge com m unity was
78.2 ind. x m 2, and  the maximal num ber am ounted to 160 individuals x nT2. 
By 1993 beetle num bers had decreased 1.5-fold (mean -  61.1, m aximal 236 
individuals x m 2). A quantitative breakdow n in 1981 showed th a t the beetle 
fauna consisted  of Haliplidae, representing 32.9%  of the com m unity, Dytysci- 
dae -  60%, H ydraenidae -  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 hab ita ts : 45 in 1981 and 
36 in 1993. Only 19 species occurred in both  years of study . The m ost n u ­
m erous species were: Haliplus immaculatus, H. Jlavicollis, Noterus crassicornis, 
Haliplus ruficollis, Hygrotus versicolor and H yphydrus ovatus. In 1993 these 
species were m uch  less num erous. The h ighest decrease w as observed with 
respect to Haliplus immaculatus (34-fold), H. ruficollis (21-fold), H. Jlavicollis 
and  Noterus crassicornis (7-fold), while the sm allest decrease was in the n u m ­
bers of Hygrotus versicolor (3.5-fold) and H yphydrus ovatus  (1.5-fold). In 1981 
the m ean num ber of beetles was 73.4 ind. x m 2, and  the m aximal value 
reached 121 ind. x m '2. By 1993 beetle num bers had decreased over 6 tim es 
(mean -  16.3 ind. x nT2, maximal 30.7 ind. x nT2). In 1981 the family Haliplidae 
dom inated as regards the beetle num bers; representing  64.1%  of the com ­
m unity, it w as followed by Dytiscidae -  30.3%, H ydraenidae  -  5.3%. In 1993 
Haliplidae represen ted  30.8%, Dytiscidae -  63.1%, H ydrenidae  -  0.3%, and 
Hydrophilidae  -  6.1% of the com m unity.

4.2.4. Accumulated matter in the shallow est littoral

47 Coleoptera species were found in th is  environm ent, w ith 33 species 
registered in 1981 and  30 in 1993. There were 16 species com m on for the two 
periods. The m ost num erous species were: Gyrinus distinctus, Haliplus flavi­
collis, H. immaculatus, H. ruficollis, Noterus crassicornis, Hygrotus inaequalis,
H. versicolor, Laccobius minutus and Helocharis griseus. The h ighest decrease 
in n um bers  betw een the two study years w as observed in the  case of Haliplus
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mficollis (14-fold decrease), Noterus crassicom is  (4-fold), HygroLus inaeąualis 
(3-fold), Halipliis Jlavicollis and  H. immaculatus (2.5-fold), Helochares griseus  
and  H yphydrus ovatus  (2-fold). Laccobius minutus was found only in  1981, 
and  Gyrinas distinctus -  only in the later period. The abundance  of Hygrotus 
versicolor did no t change m uch. The m ean num ber of the beetles in 1981 
am ounted  to 46.6 ind. x m 2, m axim al to 69.6 ind. x m 2. By 1993 m ean n u m ­
ber had  decreased abou t 3-fold (mean -  18.4 ind. x m 2, m aximal 53.2 ind. x 
m 2). The quantita tive  com position of coleopteran fauna was dom inated  in 
1981 by the representatives of Haliplidae -  24.2%, Dytiscidae -  60.1% , Hydro- 
philidae -  13.8% and H yd ra en id a e-  1.9%. In the later period Gyrinidae rep re­
sented  8.83%  of the com m unity, while the percentages of the o ther families 
had  changed in relation to 1981, am ounting  respectively to 27.2% , 46.6%, 
14.8% and  4.6%.

4.2.5. Communities with rush and bulrush

There were 46 beetle species found in these habita ts: 38 in 1981 and  24 in 
1992; 15 species were comm on for the two years. The m ost num erous species 
were: Haliplus Jlavicollis, H. immaculatus, Noterus crassicomis and  Laccobius 
minutus. In 1993 these species were less num erous th an  in 1981. The m ost 
pronounced  changes were observed as regards the num bers of Haliplus im­
m aculatus  (22-fold decrease) and Noterus crassicomis (5-fold decrease). The 
num bers of Haliplus Jlavicollis and Laccobius minutus  did not change m uch 
betw een the two periods. The m ean num ber of beetles in these com m unities 
was 43.7 ind. x m 2 in 1981, with a m axim um  of 57.6 ind. x m 2. By 1993 these 
values had  changed abou t 3-fold (mean -  15 ind. x m 2, maximal 53.6 ind. x m 
2). Q uantitative com position in 1981 was as follows: Haliplidae -  39.8%, 
Dytiscidae -  41.9% , H ydraenidae -  6.8%, Hydrophilidae -  11.0% and 
Spercheidae -  0.4%. By 1993 these values had changed, am ounting  respec­
tively to: 54.1%, 32.0%, 13.0%, 0.4%  and Limnidae -  0.4%.

4 .3 . O ccurrence profile o f th e  m ost num erous sp ecies in Lake L uterskie

4.3.1. Noterus crassicomis

This species w as the m ost n u m erous in the study  m aterial. A to ta l of 
1495 ind iv iduals were collected in the  two years of study  (1071 in 1981 and  
424 in 1993), rep resen ting  21,5%  of all beetles collected in Lake Luterskie. 
In 1981 Noterus crassicom is  w as m ost num erous in sedge s ta n d s  (31.7 bee ­
tles x m 2). Inflow h a b ita ts  of the shallow est littoral were a little less a b u n ­
dan tly  in hab ited  by th is  species (19.1 ind. x m ‘2), and  were followed in th is  
ran k in g  by the non -sandy  bottom  h a b ita ts  (11.4 ind. x m 2). The low est 
n u m b ers  of th is  species were recorded in ru sh  and  b u lru sh  com m unities 
(7.2 ind. x m 2) and  in reed s ta n d s  (4.3 ind. x m 2). In the la te r period of 
study , Noterus crassicom is  w as again  m ost num erous in sedge s ta n d s  (33.2 
ind. x m~2), m uch  less n u m ero u s in the inflow h a b ita ts  of the shallow est lit­
toral (4.8 ind. x m '2), in reed com m unities (1.8 ind. x m 2), in the  non -sandy
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bottom  h a b ita t (1.7 ind. x m 2) and  in the com m unities w ith ru sh  and  b u l­
ru sh  (1.4 ind. x m 2). The m ean num ber of N otenis crassicornis in all h a b i­
ta ts  of Lake Luterskie w as 84.2 ind. x m 2 in 1981, and  alm ost twice less in 
1993 (45.7 ind. x m 2) C hanges in the ab undance  of th is  beetle in the two 
periods were very sim ilar (Fig. 2). The w intering genera tion  died in J u n e , 
and a new generation  appeared  more num erously  in A ugust. In O ctober and  
November the beetles d ispersed  due to the ir m igration to w in tering  places. 
Noterus crassicirnis in h ab its  sm all w ater bodies and  feeds on d e tritu s . It is 
very popu lar in Poland, and  is frequently  caught. It lives in the  offshore 
zone of s ta g n a n t or slowly flowing w aters, overgrown w ith  aquatic  vegeta­
tion; it is also found in b rack ish  w aters. This species h a s  been noted in 
coastal Baltic w aters ( K in e l  1924, W ę g r z e c k i  1932, PODGÓRNIAK 1960, 
P a w ł o w s k i  1966), in Lake Kierskie and  the nearby  w a te r bodies ( K r a c h  
1932) in lakes of the  Konin complex ( B ie s i a d k a  1971), in Lake Zbęchy 
( B i e s i a d k a  1980), in the  M iędzychód-Sieraków lake d istric t ( B i e s i a d k a  1971), 
in the G reat Poland region (SZULCZEWSKI 1922), in s tre a m s of the  Kraków- 
C zęstochow a h igh lands ( K o r d y l a s  1994), the Karkonosze M ountains 
( B i e s i a d k a  1993), the  Pasłęka River in the  M azurian lake d istric t ( K o r d y l a s  
1990a). This species h as  a E uro-S iberian  d istribu tion . It h a s  also been 
found in C hina and  C aucasus, b u t no t in no rth  F inn ish  S candinavia.

4.3.2. Halipliis Jlavicollis

A total of 1360 individuals of th is species were found in Lake Luterskie 
(1054 in 1981 and 306 in 1993); th is represented 19.6% of all beetles. 
Halipliis Jlavicollis was m ost num erous in the non-sandy bottom  h ab ita t (20.3 
ind. x m 2) and reed s tan d s  (19.4 ind. x m~2). It was less num erous in the com ­
m unities with ru sh  and bu lru sh  (7.4 ind. x m 2), sedge s ta n d s  (7.3 ind. x nT2), 
and  inflow h ab ita ts  of the shallowest littoral (5.6 ind. x nT2). In 1993 the h igh­
est n um bers  of Haliplus Jlavicollis were found in the com m unity with ru sh  and 
bu lru sh  (7.4 ind. x nT2). Reed s tan d s were inhabited a little less num erously  
(5.0 ind. x nT2), and th is species was ra th e r rare in the non-sandy  bottom  
hab ita t (2.9 ind. x nT2), in the accum ulated  m atter and  sedge s tan d s  of the 
shallow est littoral (1.8 ind. x nT2). Patterns of annua l change in th is beetle’s 
density  differed between 1981 and 1993 (Fig. 2). Juven iles of the new genera­
tion probably appear from Ju ly  till Septem ber, and in November the beetles 
move to deeper littoral, to their w intering places. Haliplus Jlavicollis is a river- 
ine-lake species. It can be found in lakes and slowly flowing, weakly eu- 
trophic, w atercourses b u t overgrown with vegetation. It is very popular in Po­
land and  widely d istributed. It prefers oligotrophic environm ents, so its n u m ­
bers in Lake Luterskie decreased during 13 years due to the eu trophication  of 
the lake. This species was noted in Lake Kierskie ( K r a c h  1932), in Sos- 
nowickie lakes and the Łęczna-Włodawa Lake D istrict ( K o w a l ik  1968), the 
M iędzychód-Sieraków Lake District ( B ie s ia d k a  1971), lakes of the Konin com ­
plex ( B ie s i a d k a  1977a), Lake Zbęchy ( B ie s ia d k a  1980), as well as in valley and 
m ounta in  ponds in the Karkonosze M ountains ( B ie s ia d k a  1993). It h a s  a
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Euro-S iberian distribu tion , and h a s  also been found east of C aucasus, in 
K azakhstan, Egypt and Morocco.

4.3.3. Halipliis immaculatus

In the two periods of study  a total of 1446 individuals of th is species were 
collected (1335 in 1981 and 111 in 1993), th is being 20.8%  of all beetles col­
lected in Lake Luterskie. In 1981 th is  species was m ost num erous in the non- 
sandy  bottom  h ab ita t (29.3 ind. x m 2), less so in the com m unities with reed 
(16.0 ind. x m 2) and  in sedge s ta n d s  (12.9 ind. x m '2), and  it w as least n u m er­
ous in the com m unities with ru sh  and b u lru sh  (7.1 ind. x m 2), and  in accu ­
m ulated  m atter in the shallow est littoral (4.7 ind. x m 2). In 1993 th is species 
was m ost num erous in sedge com m unities (4.4 ind. x m 2), while in other 
h a b ita ts  its num bers were m uch lower. Mean num bers of these beetles in the 
lake’s entire littoral zone am ounted to 70.3 ind. x m “2 in 1981 and 9.0 ind. x m 2 
in 1993. Phenological analysis for 1981 revealed an  abundance  peak in Sep­
tem ber (Fig. 2). The juveniles of a  new generation probably appear in A ugust 
and Septem ber. A November drop in abundance  is related to m igration to 
w intering places. The m aterials collected in 1993 were too scarce to perform a 
phenological analysis. Haliplus immaculatus is a phytophilic species in h ab it­
ing sm all and  s ta g n a n t w ater bodies. According to Z a j c e v  (1953) it is a halo- 
philic species. It h a s  been found in the w aters of Wolin Island ( H o r i o n  1941, 
PODGÓRNIAK 1960), in the complex of Konin lakes ( B ie s ia d k a  1977a), Lake 
Zbęchy ( B ie s ia d k a  1980), Sosnowickie lakes ( K o w a l ik  1968), in the region of 
G reat Poland ( S z u l c z e w s k j  1922), M iędzychód-Sieraków Lake District 
( B ie s ia d k a  1971), as well as in anthropogenic w aters near Konin ( B ie s ia d k a  
1977b), in lakes, ponds, s tream s and in peatbogs of the Karkonosze M oun­
tains ( B ie s ia d k a  1993). It h as  also been found in the Pasłęka River, M azurian 
Lake D istrict ( K o r d y l a s  1990a). Its d istribu tion  range is defined as  Mid- 
E uropean. It is especially com m on in the middle and  east Europe, and  in 
sou the rn  p a rt of Fennoskandia, extending w estw ards to no rth -east France. It 
h as  also been observed in Siberia.

4.3.4. Hygrotus versicolor

In the two periods of study, 341 beetles belonging to th is species were 
found in total (240 in 1981 and  101 in 1993), representing  4.9% of the entire 
faunistic m aterial collected from Lake Luterskie. This species w as p resen t in 
all hab ita ts , b u s t it w as m ost num erous in reed s tands. Mean abundance  of 
Hygrotus versicolor am ounted to 11.3 ind. x m 2 in 1981, and  w as alm ost 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 d itches and slowly 
flowing w atercourses. It prefers w ater bodies of m oderate size, weakly eu- 
trophic, w ith a sandy bottom  n u rtu rin g  lu sh  aquatic  vegetation (Biesiadka 
1971). In Poland, it is relatively comm on and  fairly num erous. It h a s  been 
found along the Baltic coast (PODGÓRNIAK 1960), in W est Pom erania (KlNEL 
1948), the G reat Poland region ( S z u l c z e w s k i  1922), Lake Kierskie ( K r a c h
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1932), the complex of Konin lakes ( B ie s i a d k a  1977b), Lake Zbęchy ( B ie s i a d k a  
1980), lakes Bialskie and  Czarne ( K o w a l ik  1968) in the Podlasie region, in the 
M iędzychód-Sieraków Lake D istrict ( B ie s ia d k a  1971), in d isused water-filled 
gravel p its n ear Konin ( B ie s i a d k a  1977b). Also found in the Pieniny ( G a le w s k i
1979) and  Bieszczady ( G a le w s k i  1971b) m ountains, in the Blue Springs -  
Niebieskie Źródła -  ( T r a n d a  1972), Pasłęka River ( K o r d y l a s  1990a), Lyna 
River (KORDYLAS 1994) and  Gizela River (CZACHOROWSKI et al. 1993). Hygrotus 
versicolor h a s  a Euro-S iberian  d istribu tion  range, occurring nearly all over 
Europe, except the sou th . It h a s  also been found in Siberia, the C aucasus and 
eastw ards of it.

4.3.5. H yphydrus ovatus

A total of 289 beetles belonging to th is  species were found, 195 in 1981 
and 94 in 1993, th is  accoun ting  for 4.1%  of the  entire  coleopteran fau n a  
collected in lake L uterskie. H yphydrus ovatus  w as p resen t in all h a b ita ts  as 
a p e rm an en t com ponent of the  associa ted  beetle com m unities, a lthough  its  
n u m b ers  were low. The m ean  n u m b ers  of H yphydrus ovatus  in the u pper 
littoral am oun ted  to 10.6 ind. x m “2 in 1981, and  were twice less in 1993 (5.5 
ind. x m 2). This species w as m ost ab u n d an tly  cau g h t in April and  May, and  
then  from Ju ly  to Septem ber. H yphydrus ovatus  is ch arac te ris tic  of sm all 
w ater bodies. It is a  phytophilic beetle, occurring  in p e rm an en t or late- 
drying w ater bodies, am ongst aqua tic  vegetation in lakes, ponds, old river 
beds, san d b ars , d itches. It is very popu lar in Poland, and h as  been found 
along the Baltic coast (PODGÓRNIAK 1960), in the  G reat Poland region 
( S z u l c z e w s k i  1922, K r a c h  1932, B i e s i a d k a  1971), in Lake Bialskie in Pod­
lasie Region ( K o w a l ik  1968), lakes and  d isused  w ater-filled gravel p its  in the  
vicinity of Konin ( B i e s i a d k a  1977b), Lake Zbęchy ( B ie s i a d k a  1980), N iebies­
kie Źródła (Blue Springs) ( T r a n d a  1972), the  rivers Pasłęka ( K o r d y l a s  
1990a), Gizela ( C z a c h o r o w s k i  et al. 1993) and Lyna ( K o r d y l a s  1994) in the  
M azurian lake d istric t. It is also know n in the Bieszczady ( G a le w s k i  1971b) 
and  Karkonosze ( B i e s i a d k a  1993) M ountains. It is an E uro-S iberian  species, 
reach ing  northw ard  beyond the Arctic circle in F ennoscandia .

4.3.6. Laccobius minutus

205 indiv iduals of th is  species were found in 1981, and  only 69 in 1993. 
The to tal ab u n d an ce  of th is  species for bo th  periods of s tudy  were 274 bee­
tles i.e. 3.9%  of all beetles collected in Lake Luterskie. This species w as p re ­
se n t m ostly in the  shallow est litto ral, especially in accum ulated  m atte r  and  
in the  ru sh  and  b u lru sh  com m unities. N um bers of Laccobius m inutus  in the 
en tire  su p ra litto ra l du ring  the two periods of s tu d ie s  were 11.1 ind. x m 2 in 
1981 and  6.2 ind. x m"2 in 1993. In 1981 th is  beetle was m ost a b u n d an tly  
cau g h t in J u n e  and  Ju ly , and  in 1993 -  in May. In October or November 
they abandoned  w ater bodies and  m igrated  to w intering places. Lacobius 
m inutus  beetles in h ab it sm all w ater bodies; are detritoph ilous. These beetles 
can  be u sua lly  found in w ater bodies overgrown with vegetation; ponds,
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pools, m arshes, d itches, shallow  w ater a reas, while they are rare  in flowing 
w aters. The species is fairly w idespread in Poland, and  probably occurs in 
the  whole coun try . It h a s  been recorded in the  W ielkopolska-Kujawy Low­
lan d s  ( S z u l c z e w s k i  1922), in Lake Kierskie and  the ad jacen t peat bog pools 
( K r a c h  1932), in lakes Bialskie, Czarne and  Białe in the  Podlasie region 
( K o w a l ik  1968), in Konin lakes ( B i e s i a d k a  1977b), sm all w ater bodies in the 
open cast lignite m ine n ea r Konin ( B i e s i a d k a  1977b), Lake Zbęchy ( B i e s i a d k a
1980), in the  w ater bodies of M iędzychód-Sieraków Lake D istrict ( B i e s i a d k a  
1971), in the  Bieszczady M ountains ( G a le w s k i  1971b), the Pieniny M oun­
ta in s  ( G a le w s k i  1979) and  the Karkonosze M ountains ( B i e s i a d k a  1993), in 
w ater sou rces of the  M ałopolska (Little Poland) U plands ( T r a n d a  1972), the 
Pasłęka  ( K o r d y l a s  1990a) and  Gizela ( C z a c h o r o w s k i  et al. 1993) rivers, and  
the  Łyna River (KORDYLAS 1994). It is a  widely d istribu ted  E uro-S iberian  
species.

4.3.7. Hygrotus inaeqnalis

205 Hygrotus inaeqnalis beetles found in 1981, com pared w ith 61 in 1993. 
The total nu m b er of beetles belonging to th is species collected in the two years 
of study  w as 243, th is being 3.5% of all beetles collected in Lake Luterskie. 
Hygrotus inaequlais was m ost num erous in the com m unities with sedge, in 
the accum ulated  m atte r of the shallow est littoral, and in the non-sandy  b o t­
tom hab ita t, and  least num erous in the com m unities with ru sh  and b u lru sh  
and  in reed s tan d s . The m ean abundance  of Hygrotus inaequalis in the upper 
littoral of Lake Luterskie was 11.7 ind. x m 2 in 1981, and 4.3 ind. x m 2 in 
1993. This species inhab its  small w ater bodies. It is detritophilous, lives in 
perm anen t w ater bodies with an  abundance  of aquatic and  m arsh  plants, 
som etim es in calm  areas  of slowly flowing w aters. It is comm on all over Po­
land, and is very num erous. It h a s  been found in every place where coleop- 
te ran  fauna h a s  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 m ost num erous in reed s tan d s  and in 
the non-sandy bottom  hab ita t. The m ean num bers of Haliplus fluviatilis were 
6.2 ind. x m 2 in 1981, and  4.2 ind. x m '2 in the later period. These beetles in ­
hab it lakes and  rivers, they are fairly num erous am ongst vegetation in s ta g ­
n a n t and slowly flowing w aters, less so in lakes, ponds, old river beds and 
sandbars. They are quite common in Poland, and  have been recorded in the 
W ielkopolska-Kujawy Lowlands (SZULCZEWSKI 1922, K r a c h  1932, ŁĘGOSZ- 
O w s i a n n a  1955, B ie s i a d k a  1971), in Konin lakes ( B ie s ia d k a  1977a), Lake 
Zbęchy ( B ie s i a d k a  1980), the Karkonosze M ountains ( B ie s ia d k a  1993). The 
species is a  Euro-S iberian  elem ent d istribu ted  throughout Europe, with the 
exception of extrem e north  and sou th  regions. Also noted in Siberia and east 
of the C aucasus.
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4.3.9. Noterus clavicomis

The total num ber of these beetles In the two periods of stud ies was 114 indi­
viduals (85 in 1981 and 29 in 1993), th is being 1.6% of the whole m aterial col­
lected from the lake. Noterus clavicomis was m ost num erous in the com m uni­
ties with ru sh  and bulrush . Its m ean num bers in the upper littoral am ounted to 
5.1 ind. x m 2 in 1981 and 2.2 ind. x m 2 in 1993. This detritophilous species 
occurs in small water bodies, mostly in s tagnan t and slowly flowing waters, 
overgrown with water and m arsh  vegetation. It h as  never been found in higher 
m ountains. It is very common in Poland and has been recorded in the lakes of 
the Great Poland region ( S z u l c z e w s k i  1922), Lake Kierskie ( K r a c h  1932), the 
Międzychód-Sieraków Lake District (BlESIADKA 1971), Konin lakes (BlESLADKA 
1977a), Lake Zbęchy ( B ie s ia d k a  1980). It has also been caught in the Bieszc­
zady ( G a le w s k i  1971b) and Pieniny (1979) M ountains, b u t not in Karkonosze 
M ountains ( B ie s ia d k a  1993). Found in rivers of the M azurian lake district 
( K o r d y l a s  1990a, C z a c h o r o w s k i  et al. 1993). A widely d istributed Euro- 
Siberian element, recorded also in Asia Minor, the C aucasus and west Asia.

4 .5 . General a ssessm en t o f th e  num bers and dom ination  structure o f aquatic b ee tle s  in
th e  littora l zone o f Lake Luterskie

The profiles of w ater beetles in lakes based on the total m aterial collected 
in different h ab ita ts  are incapable of reflecting the actual com position of the 
beetle fauna because particu lar h ab ita ts  occupy areas of different sizes in the 
littoral. T hus it seem s worthwhile to in te rp re t the  resu lts  so as to be able to 
obtain a  realistic picture of the quantita tive  relations in the  beetle fauna in­
habiting  the supralitto ral of Lake Luterskie. Mean beetle num bers in pa rticu ­
lar h ab ita ts  were adjusted  for hab ita t a rea  size (weighted averages). Occupy­
ing the largest area  in the lake, reed s ta n d s  weighed m ost heavily on the 
s tru c tu re  of coleopteran fauna in the lake.

In 1981 the average num ber of beetles in the lake’s upper littoral zone 
am ounted  to 52.0 ind. x m 2, and  in 1993 it w as twice lower, am ounting  to
23.3 ind. x m~2.

Even greater changes took place in the overall dom ination s tru c tu re  of 
w ater 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 rem aining 65 species m ade up  less th an  20% of 
the abundance. In 1993 Haliplus flavicollis, H. immaculatus and Noterus cras- 
sicom is  m ade up  on 48% of all beetle com m unities in Lake Luterskie. Rela­
tions betw een the m ost num erous 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 com pared to 83 species found in the 
eu trophic Lake Kierskie and the ad jacent m arsh  w ater pools ( K r a c h  1932).
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One m esotrophic lake of Wolin island w as inhabited  by only 13 species 
( P o d g ó r n i a k  1960). 57 species were found in th ree lakes of the Lęczna- 
W lodawa Lake D istrict (K o w a l ik  1968), 46 in Lake Bialskie, which is eu- 
trophic b u t still h a s  some oligotrophic features, 34 in the eutrophic- 
dystrophic Lake Czarne, and 18 in the strongly eu trophic Lake Biale. In the 
M iędzychód-Sieraków Lake District, 31 lakes (mostly eutrophic) were in h ab ­
ited by 43 species of Coleoptera belonging to Adephaga  ( B ie s ia d k a  1971). A 
total of 97 species were recorded in eutrophic lakes of the Konin complex 
( B ie s i a d k a  1977a). The num ber of species in individual lakes ranged from 44 
in Lake Licheńskie to 61 in Lake Ślesińskie. The beetles of the strongly eu ­
trophic Lake Zbęchy, the Leszno Lake District, were represented by 64 species 
( B ie s i a d k a  1980), while 52 species of w ater beetles were recorded in the a -  
-m esotrophic Lake Krzemno ( K o r d y l a s  1990b).

These d a ta  reveal considerable differences as to the num ber of beetle spe­
cies in different Polish lakes. In view of this, the question arises w hat factors 
determ ine the num ber of species found by different au th o rs  in individual 
lakes? It is obvious th a t th is num ber may depend on the in tensity  and  d u ra ­
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 ( P o d g ó r n i a k  
1960) and  the M iędzychód-Sieraków Lake D istrict ( B ie s ia d k a  1971), where 
m uch less a tten tion  was given to lakes than  to o ther w aters. Com pared to the 
lakes in which intensive investigations were carried out over a few years, the 
num ber of beetle species found in Lake Luterskie seem s to be very high. This 
high species differentiate is probably due to high diversity of h a b ita ts  occu­
pied by w ater beetles.

In Lake Luterskie the Dytiscidae  family w as represented  by 47 species 
(alm ost a ha lf of all beetles collected), Hydrophilidae by 29 species, Haliplidae 
by 10, H ydraenidae  by 5, Hyrinidae by 2, and  the families Limnidae  and 
Spercheidae  by 1 species each. In Lake Kierskie and  the nearby m arsh  pools 
(Krach 1932) the family Dytiscidae was represented by 46 species, Hydrophili­
dae  by 23, Haliplidae by 8, Gyrinidae by 4. In Sosnowice lakes ( K o w a l ik  1968) 
the sha re  of Dytiscidae was 27 species, Hydrophilidae -  18, Haliplidae -  6 and 
Gyrinidae -  6 species. In the lakes of the Konin complex ( B ie s i a d k a  1977a) the 
family D ytiscidae  w as represented by 47 species, Hydrophilidae by 21, Halipli­
dae  by 9, Gyrinidae by 5, Sphaeridae  by 6, and Spercheidae by 1 species. The 
respective da ta  for lake Zbęchy ( B ie s ia d k a  1980) were: D ytiscidae -  24 species, 
Hydrophilidae -  22, Gyrinidae -  3, Spercheidae -  1 species. In Lake Krzemno 
( K o r d y l a s  1990b) the family Dytiscidae was represented  by 24 species, H y­
drophilidae by 15 species, Haliplidae by 5, Hydraenidae  by 3, Gyrinidae by 2, 
and Lam nidae  by 1 species. These da ta  reveal a sim ilarity of percentages of 
species from individual families in all lakes, with the families Dytiscidae  and 
Hydrophilidae represented  by the h ighest num ber of species.

The following species dom inated in Lake Luterskie: N otem s crassicornis, 
Haliplus Jlavicollis, Haliplus immaculatiLS, Hygrotus versicolor and H. inae- 
qualis. In Lake Kierskie and the nearby peat w aters (Kil^CH 1932) the m ost 
num erous species were: Haliplus Jlavicollis, Hygrotus inaequalis, Hygrotus
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Fig. 1. D om ination s tru c tu re  of w ater beetles in the u p p er littoral of Luterskie Lake

versicolor, Laccobius minutus, w hereas in Sosnowice lakes ( K o w a l ik  1968) the 
m ost num erous species were: N otem s crassicomis, Haliplus conjinis, Pota- 
monectus depressus, Ilybius fenestra tus, and  A nacaena limbata. In the  Konin 
lakes ( B ie s i a d k a  1980) the following species appeared to be the m ost n u m er­
ous: Noterus crassicom is, Nolerus clavicomis, Laccophilus hyalinus, Laccobius 
m inutus and  H ydrovatus cuspidatus. The beetle fauna of Lake Zbęchy 
( B ie s ia d k a  1980) w as m ost num erously  represented  by Noterus crassicom is, 
Hydrobius fu sc ip es  and  Haliplus Jlavicollis.

C om parisons of species composition in individual lakes reveal th a t usually  
the sam e species are dom inants.

The m ost charac te ris tic  com ponent of beetle fauna in lakes is usually  lake- 
riverine species. These species represented 27.6%  of all m aterials in Lake Lut­
erskie. In the a-m esotrophic, Lobelia-type Lake Krzemno, the lake-riverine
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Fig. 2. Analysis of the  differentiation in tim e of the ab u n d an ce  of species dom inating  in
Luterskie Lake

elem ent w as even m ore num erous (KORDYLAS 1990b). Lake Zbęchy p resen ts  a 
different p icture -  its lake-riverine elem ent represented only 12% of the col­
lected m ateria l (B ie s i a d k a  1980).

Com pared to the  o ther lakes, Lake Luterskie m ay be regarded a s  relatively 
weakly eutrophic, although  the eutrophication  process progressed over the 13 
years, as  w as reflected by changes in species composition, dom ination s tru c ­
tu re  and  synecological grouping. There w as a noticeable decrease in the 
abundance  of Haliplidae, and  an  increase in D ytiscidae , indicative of some 
degradation of the lake’s fauna. There w as also a decrease in the typical lake- 
associated  elem ent, i.e. the species which are usually  com m on and  very n u ­
m erous in lakes, b u t also in o ther lake-specific beetles, irrespective of how 
ab u n d a n t they had  been before. Over the 13 years th is elem ent changed con­
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siderably in a m anner consisten t w ith progressive eutrophication of the  lake. 
At the sam e time, there w as a noticeable increase in the num bers of species 
connected with eu trophic w aters, polyhum ic and small w ater bodies, and 
sources. These species are very diversified from an ecological point of view, 
b u t on the o ther hand  they rep resen t a  m igrating elem ent in lake fauna, 
characterised  by high dispersal. Their presence in the lake under study  sug­
gests intensive exchange betw een Lake Luterskie and other nearby w aters. 
The species com position of th is elem ent changes in a fluctuating “und irec ted” 
m anner. However, changes in the species composition of the lake-riverine 
elem ent, which w as the m ajor com ponent of the beetle lake fauna, were gen ­
erally related to progressing eutrophication  and degradation of th is fauna. The 
presence of such  species as Laccophilus hyalinus, Platambus maculatus, Pota- 
monectes depressus  and  m ost of all -  Oulimniiis tubercnlatus m ay be regarded 
as an  indicator of environm ent quality, suggesting th a t ecological condition of 
the lake u nder study  is still fairly good.
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STRESZCZENIE

[Tytuł: Zm iany w faunie chrząszczy wodnych (Coleoptera aquatica) Jeziora 
Luterskiego (Pojezierze Olsztyńskie) w latach  1981-1993.]

B adania nad  fau n ą  chrząszczy Jezio ra  Luterskiego położonego w północnej 
części Pojezierza Olsztyńskiego prowadzono w dwu okresach: -  w roku  1981 -  
od kw ietnia do listopada i w roku 1993 -  od m aja do października. B adania 
prowadzono w pasie górnego litoralu, rozciągniętym  wzdłuż całej linii brzego­
wej jeziora, gdzie wyznaczono 10 stanow isk, uwzględniając następu jące  ś ro ­
dowiska: dno niepiaszczyste bogate w złoża szczątków organicznych, napływki 
najpłytszego lito ralu , turzycow iska, zbiorow iska z trzc in ą  oraz zbiorow iska 
z sitem  i sitowiem.

Zebrany m ateria ł obejmuje łącznie 95 gatunków  chrząszczy wodnych, na le ­
żących do 7 rodzin: Dytiscidae, Hydrophilidae, Haliplidae, Hydraertidae, Gyri- 
nidae, Limrtidae oraz Spercheidae. W stru k tu rze  gatunkow ej rodzin wyraźnie 
dom inuje D ytiscidae  (47 gatunków ) a następn ie  H ydrophilidae  (29 gatunków ) 
i Haliplidae (10 gatunków ). Odm iennie przedstaw ia się s tru k tu ra  liczebności 
całego zebranego m ateria łu  faunistycznego. Najliczniejsza je s t  rodzina Halipli­
dae  (47% liczebności). M niejszą liczebnością odznaczyły się rodziny Dytiscidae  
(42,8%) oraz Hydrophilidae  (9,5% ). Pozostałe rodziny charakteryzow ały się 
m ałym  zróżnicow aniem  gatunkow ym  oraz bardzo n iską  liczebnością.

W stru k tu rze  gatunkow ej n a  przestrzeni 13 lat nie obserw owano większych 
zm ian. W obu okresach  badań  przeważały Dytiscidae, a  następn ie  Hydrophili-
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dae  i Haliplidae. Zaszły na tom iast poważne zm iany w s tru k tu rze  ilościowej. 
Przede wszystkim  zm niejszyła się liczebność Haliplidae z 52,2%  w roku 1981 
do 30,4%  w późniejszym okresie badań . Równocześnie nastąp ił poważny 
wzrost liczebności rodziny Dytiscidae. Zmiany te mieściły się w przedziale 
38,8%  -  55,7% m ateria łu .

G atunkam i najliczniejszymi w Jeziorze Luterskim  są: Noterus crassicornis, 
Haliplus flavicollis oraz H. immaculatus. Łącznie stanow ią one 61,9%  całości 
m ateriału . Dość powszechnie w ystępują tu  także Hygrotus versicolor, Lacco- 
bius m inutus, H yphydrus ovatus H ygrotus inaequalis, Haliplus ruficollis oraz 
H. fluviatilis.

W faunie chrząszczy wodnych badanego jeziora m ożna wyróżnić 4 podsta­
wowe elem enty synekologiczne. Elem entem  najbardziej stabilnym  w jeziorze 
je s t elem ent jeziorno -  rzeczny, szczególnie typowy dla jezior słabo zeutrofizo- 
w anych. J e s t  on reprezentow any przez 9 gatunków , z k tórych najliczniej wy­
stępują: Haliplus Jlavicollis, H. immaculatus oraz Hygrotus versicolor. Drugim 
elem entem , stanow iącym  główną część fauny (76 gatunków ), są  chrząszcze 
związane z drobnym i wodami eutroficznymi. J e s t  to zarazem  g rupa tworząca 
elem ent migracyjny, najbardziej labilny w faunie chrząszczy jeziora. Należy tu  
także zaliczyć 9 gatunków  związanych z drobnym i wodam i polihum usowym i 
oraz Haliplus lineatocollis i Agabus gutta tus  -  ga tunk i charakterystyczne dla 
drobnych wód bieżących i źródeł.

W s tru k tu rze  dom inacji chrząszczy zasiedlającyc badane  środow iska litora- 
lowe, środowiskiem  najliczniej zasiedlonym  przez koleopterofaunę, były turzy- 
cowiska, w których zebrano łącznie w obu okresach  badań  52 gatunki 
chrząszczy, z dom inującym  Noterus crassicornis. Średnie liczebności w obu 
okresach badań  wyniosły tu 78,24 osobnika x m 2 -  61,1 osobnika x m 2. Naj­
uboższa fauna zasiedlała zbiorowiska z trzciną, gdzie dom inował Haliplus im­
maculatus. Zmiany średn ich  liczebności mieściły się w przedziale 40,1 osobni­
ka x m '2 -  18,91 osobnika x m 2. Ponieważ środow iska te zajm ują najw iększą 
powierzchnię litoralu (70%), to one w największym  stopn iu  decydują o obliczu 
faunistycznym  fauny chrząszczy górnego litoralu Jezio ra  Luterskiego.

C echą charak terystyczną  Jeziora Luterskiego, podobnie ja k  i innych zba­
danych jezior o tym sam ym  charakterze, je s t  wysoka liczebność gatunków  
eurytopowych, związanych z wodami drobnozbiornikowym i. Znaczny wzrost 
tych gatunków  na  przestrzeni 13 lat, w skazuje na  postępu jącą  eutrofizację 
jeziora. Obecność jednak  Oulimnius tuberculatus -  ga tunku  uznawanego w Pol­
sce za rzadki i typowy dla wód czystych, pozwala zaklasyfikować Jezioro Lu­
tersk ie do słabo zeutrofizowanych.

http://rcin.org.pl




