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Abstract: In the m iddle flow region of Nem an River, Belarus, 34 species of w ater bugs have been found to 
occur. The com m onest species observed is Micronecta griseola HORV., followed by Gerris lacustris (L.), Ilycoris 
cimicoides (L.) and Sigara falleni (FlEB.). Five species have been recorded as new  to Belarus: Micronecta grise
ola, Sigara fallenoidea HUNG., Notonecta macidata Fa b r ., Velia saulii T a m . and Gerris thoracicus SCHUMM. From 
the River N em an proper, 24 w ater bug species have been reported, 25 in old river beds, 23 in larger tributar
ies, 12 in sm all tributaries and 8 in each type of w ater body, interm ittent and  others. Strong relations be
tw een the faunas of Heteroptera of Nem an River and its old river beds as well as larger tributaries are em
phasized.
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INTRODUCTION

The w ater b u g  fauna of Belarus has h itherto  rem ained  poorly-know n. O nly  40 spe
cies have been recorded  there so far (LuKASHUK 1997), of w hich  10 are know n  solely 
from  o lder publications. The stud ies conducted  in Belarus after W orld W ar II focused 
m ain ly  on the p rob lem  of eco-physiology of selected species (M O R O Z 1989a, 1989b, 
1989c, 1989d, 1989e), w hereas very few p apers dealt w ith  faunistic issues (M O R O Z 

1989f, 1991, 1995, M o r o z ,  M u k h i n  1994, L u k a s h u k  1991, R o z e n z w e i g  1995). There
fore, the w ate r b u g  fauna of Belarus is still ra ther poorly-know n.

N o in form ation  concern ing  the w ater bugs of N em an  River or its catchm ent area 
has been availab le in the literature. The objective of the  p resen t s tu d y  is to p ro v id e  the 
resu lts of a s tu d y  on the w ate r bugs of this region. The n a tu ra l conditions as w ell as
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132 E. Biesiadka & A. Kurzątkowska

the specificity  of this riv er ag a inst a background  of o ther low land  rivers w ere decisive 
in choosing  this s tu d y  area. Since this is the first region in Belarus w here com plex 
investiga tions of the fauna of Heteroptera have ever been  conducted , the resu lts can 
p rove  im p o rtan t e n o u g h  as a s ta rtin g  p o in t for fu tu re  studies.

STUDY AREA

The research  w as carried  o u t in the m id d le  flow  region of N em an  River, from  
Sjalec n ea r Lida u p  to the L ithuan ian  border, together w ith  the flood-lands and  low er 
parts  of the tribu taries. The area u n d e r s tu d y  is s itu a ted  in H ro d n a  D istrict. A ccording 
to K o n d r a c k i ' s  (1998) geographical zonation , the area belongs to tw o subprovinces of 
the E ast B altic-B elorussian  Low land: East Baltic L akeland and  Podlasie-B elorussian  
P lateau. M ost of the s tu d y  reg ion  is s itua ted  on  the N em an  Plain. O nly  the area north  
of Suchaja D olina lies in  the n o rth easte rn  p a r t of N o rth  Podlasie L ow land and  in the 
n o rth e rn  pa tch  of M arećanka-K o tra -Ć orna ja  H an 'cza  P lain  (KONDRACKI 1992).

In the s tu d y  area, 38 sam pling  sites w ere d esigna ted  (Fig.l).
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Fig. 1. S tudy area.

Review of sam pling  sites

1. The N em an  a t Lukavica. R iver w id th  abo u t 80 m , a h igh  bank , w ater coffee-brow n 
in colour, a san d y  and  s tony -sandy  bo ttom  w ith  a silt deposit. R iver bank  w ith  a w ide  
b elt of Glycerin maxima, in  places Butomus umbellatus, Equisetum limosum  an d  Heleocha- 
ris sp. Sam ples w ere  taken  a t a d ep th  of abou t 20 cm.
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2. A n old river bed  of the N em an betw een  Polanica an d  H oża. A san d y  bo ttom , bare  
or w ith  a belt of near-shore  vegetation of Glycerin maxima, Acorns calamus and  Butomus 
umbellatus. Sam ples w ere taken at a dep th  of 80 cm.
3. A 1.5-m w ide stream, a tributary to the Nem an, which flows through the old river bed 
(Site 2). A stony and gravelly bottom, only in places sandy, a fast current, dow n to 20 cm 
deep, w ith Elodea canadensis, Veronica beccabunga and Glycerin maxima in the near-shore zone.
4. The Nem an at Zaryca (right bank). River w idth about 80 m, low bank, sandy or gravelly 
bottom covered w ith a layer of loose sediment. Immersed grasses near the bank, w ith concen
trations of Potamogeton pectinatus in the water. Samples were taken at 13-40 cm depths.
5. The River Z arećanka at Zarećanka, a left tr ibu ta ry  to the N em an, abo u t 1 m  w ide, 
w ith  the sam pling  site situa ted  about 60 m  u p stream  from  the outlet. A sandy-stony  
bottom , a w ell-developed  curren t zone an d  m u d d y  m arg inal lakes w ith  a th in  layer of 
sedim ent. S am pling from  a dep th  of 10 cm.
6. The N em an  a t Bala Solnaja. C onditions sim ilar to those at Site 4. In the cu rren t 
zone a stony  bo ttom  in places covered w ith  sponges an d  Hildenbrandia rivularis. N ear 
the river bank  w ith  concentrations of Glyceria maxima, m arg inal lakes w ith  a layer of 
m ud , overg row n  w ith  M yriophyllum  sp. an d  Potamogeton pectinatus. Sam ples w ere 
taken a t 15-20 cm  depths.
7. The River P uśkarka  a t Puśkary , a left trib u ta ry  to the N em an. The river bed  is 0.5-1 
m  w ide. A stony-gravelly  bottom  w ith  sparse  patches of m oss an d  organic debris 
sed im ent. M arginal lakes overg row n w ith  grasses an d  Glyceria fluitans.
8. The w ater b o d y  abo u t 200 x 80 m in area in a lim estone q uarry  a t P uśkary . The 
w ater is em erald -g reen  in colour. The banks are  sparse ly  vegeta ted , the helophy te  
zone is com posed  of loose Typha latifolia and  Phragmites australis. Potamogeton filiformis 
and  P. lucens are  the m ost ab u n d an t elodeids. Leaves covered w ith  lim estone sed i
m ent. D epths in the sam pling  zone dow n  to 40 cm.
9. The River Svisloc in Suchaja Dolina, a left trib u ta ry  to the N em an. The river bed  is 
abou t 30 m  w ide, the cu rren t is relatively fast, a san d y  bo ttom  w ith  concentrations of 
tape-like form s of Sparganium ramosum, filiform  algae and  sponges. Large concen tra
tions of M yriophyllum  sp., Potamogeton crispus an d  P. pectinatus in the cu rren t zone, 
w ith  riverine bushes of Glyceria maxima, Butomus umbellatus, Typha latifolia, Phragmites 
australis w ith  som e m arsh land  vegetation  close to the bank. Sam ples w ere  taken  at 10- 
60 cm  depths.
10. An old river bed of the River Kotra at Kotra. An elongated w ater body about 10 m  w ide 
and 60 m long, strongly silted and shallow, overgrow n alm ost entirely w ith Glyceria maxima.
11. The River K otra, a righ t tribu tary  to the N em an , at Kotra. The river w id th  varies 
betw een  10 and  15 m. A fast current, a san d y  b o ttom  silted in an  overg row n  n ea r
shore zone. Large concentrations of Sagittaria sagittifolia, Potamogeton lucens and  P. 
fluitans in the cu rren t zone. Banks overg row n  w ith  Glyceria maxima. Sam ples w ere 
taken at 15-80 cm depths.
12. A n old river bed on the left-bank of the N em an at Lunna, a country pond-like w ater 
body 10 x 20 m in area, dow n to 0.5 m deep, strongly degraded. The w ater is rusty  in  col
our, stinking of liquid m anure, w ith great num bers of Tubificidae w orm s at the bottom .
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13. An old river bed  on the right-bank of the N em an at Lunna, near the junction site w ith 
the river, 15 m  w ide, w ith  a clayey floor, the w ater is b row n-rusty  in colour. A belt of Glyc
erin maxima w ith  Mentha aquatica near the bank. D epth in the sam pling zone ca. 20 cm.
14. The N em an at Lunna, left bank with a w ide flood-plain terrace. A sandy silted bottom, with 
riverine bush of Glyceria maxima and sedges close to the bank. Sampling at 5-40 cm depths.
15. A n old river bed of the N em an, right-bank, close to Lunna. A bout 8 m  w ide, dow n to 
50 cm deep, a clayey silted bottom  w ith  Nuphar luteum, Ceratophyllum sp., Elodea canadensis, 
Spirodela polyrrhiza, Lemna triscula, filiform algae and  Potamogeton sp. in the w ater. Concen
trations of Glyceria maxima, Carex sp. and Schoenoplectus lacustris near the bank.
16. The N em an  at L unna, left bank. A h ard , san d y  or gravelly  bottom , a belt of Glyceria 
maxima, Acorus calamus an d  Schoenoplectus lacustris n ear the bank.
17. A n o ld  river bed , the left-bank of the N em an  at Jablonovo, w ith  a w ide  ou tle t to the 
river. The w a te r b o d y  is abo u t 1.5 m  long an d  on the average 30 m  w ide. A gravelly  
and  stony  bottom , san d y  an d  clayey in places, in som e places also silted. The w ater is 
transparen t. A h igh ly  d iverse  vascu lar vegetation . In the nym p h eid  zone, Nuphar lu
teum  an d  Nymphea alba w ith  Hydrocharis morsus-ranae are dom inants. A m ong the helo- 
phytes, Glyceria maxima, Acorus calamus, Carex sp. and  Hippuris vulgaris are the m ost 
ab u n d an t. The elodeid  zone is com posed  of Myriophyllum  sp., Potamogeton lucens, Cera
tophyllum  sp. and  Elodea canadensis. S am pling from  a d ep th  less than  1 m.
18. The R iver Z alv ianka, a left tribu tary  to the N em an , close to its outlet, near M asty. A 
stony  bo ttom  in the cu rren t zone. The near-shore  zone is overg row n  w ith  Glyceria 
maxima. D epths in the sam pling  zone, 15-40 cm.
19. The R iver Z alv ianka a t Peski, up  to 15 m  w ide. A bove the artificial w ater lifting 
site, the bo ttom  is strong ly  silted, the flow  is very  slow , the banks are overg row n w ith  
Glyceria maxima and  Sagittaria sagittifolia. A w ell-developed  nym p h eid  zone is w ith  
Nuphar luteum. Im m ersed  vegetation  is m ain ly  com posed of Elodea canadensis. Below 
the w ate r lifting  site, the bottom  is san d y  and  the flow  is very  fast. N o m acrophytes, 
only  spo rad ic  grasses flooded  near the shore. Sam ples w ere taken to a d ep th  of 50 cm.
20. A n old river bed  of Z alv ianka River a t Peski. 4 x 50 m in area, a m u d d y  bottom , a 
rust-co loured , sligh tly  opalescent w ater. In the b an k  zone, w ith  concentrations of 
Glyceria maxima w ith  adm ix tu re  of Potomageton obtusifolius, Ceratophyllum submersum  
an d  M yriophyllum  sp. Sam ples dow n  to a d e p th  of 50 cm.
21. The R iver Jelnia n ear M asty, a righ t tr ib u ta ry  to the N em an, 4-5  m  w ide, a sandy  
an d  stony  bottom . In the cu rren t zone, w ith  visible concentrations of Sagittaria 
sagittifolia as w ell as stones and  logs overg row n  w ith  m oss and  bryozoans. Close to the 
bank  w ith  visible patches of Marchantia sp. The m axim um  d ep th s  ca. 60 cm.
22. The N em an  near M asty, right bank. A rather w ide flood-plain terrace, the river is 
abou t 70 m  w ide. A sandy, slightly silted bottom , at a dep th  of about 1 m  gravelly type. 
The bank zone is overgrow n w ith  Acorus calamus, Butomus umbellatus, Glyceria maxima, 
an d  Carex sp., w ith  Potamogeton perfoliatus in  the w ater. Sam ples from  15-60 cm depths.
23. A n in te rm itten t w a te r body  on the rig h t bank  of the N em an, abou t 5 x 20 m in area, 
d o w n  to 50 cm deep. D ensely overgrow n w ith  aquatic-m arsh land  vegetation  (Sagit
taria sagittifolia, Glyceria maxima).
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24. A n in te rm itten t w ater body  in a m eadow  on the right bank  of the N em an , close to 
Site 23. The area is abo u t 20 x 30 m, d ep th  15-20 cm, strong ly  silted , w ith  large 
am o u n ts  of Glycerin maxima.
25. The R iver Turja close to Zaborje, a righ t tr ibu ta ry  to the N em an , 3 ^  m  w ide , d o w n  
to 70 cm  deep. The cu rren t zone is strongly  overgrow n, m ainly  w ith  Potamogeton sp.
26. The R iver Z azu lanka near Zaborje, a righ t tribu tary  to the N em an , ab o u t 4 -5  m 
w ide  an d  dow n  to 1 m  deep. In the bank  zone w ith  Carex sp. and  Phragmites australis, 
in the w a te r w ith  Potamogeton sp.
27. The N em an close to Zaborje, with a high, strongly water-undermined right bank and a sandy 
bottom. The river is ca. 50 m  wide. Samples were taken near the bank in the current zone as well 
as in a marginal lake with Ceratophyllum sp., Spirodela polyrrhiza and Glycei'ia maxima.
28. A n o ld  river bed  at D askovcy, fed by the River Zazulanka. A san d y  bo ttom  w ith  a 
m u d d y  sed im ent, d o w n  to 40 cm deep. In the w ater, there are Sagittaria sagittifolia, 
Stratiotes abides, Hydrocharis morsus-ranae, Nuphar luteum, on the river-bank  a w id e  belt 
of sedges (Glyceria maxima, Acorus calamus an d  Schoenoplectus lacustris).
29. The River Śćara, a left tribu tary  to the N em an, near Pjasćanka. The w id th  of the 
river bed  is 30-40 m , w ith  a sandy , slightly  silted  bottom . N ear the bank , w ith  a w ide  
belt of Glyceria maxima. The sam pling  dep ths, 20-50 cm.
30. A n o ld  river bed  on the left-bank of the N em an  close to Orlja, sep ara ted  from  the 
river. The area is abou t 15 x 50 m, the m ax im um  dep th  2 m. V egetation varied: Sagit
taria sagittifolia, Comarum palustre, Nuphar luteum, Stratiotes abides and  Potamogeton 
natans. N u m ero u s occurrences of very  large sponges (Spongilla lacustris) w ere  ob 
served. Sam ples taken  from  a d ep th  of 50 cm.
31. A n old river bed  on the left-bank of the N em an  near Orlja, w ith  a w ide  o u tle t to the 
river. The area is 10 x 50 m, w ith  concentrations of Glyceria maxima. Sam ples w ere  
taken  d o w n  to a d ep th  of 50 cm.
32. A n in te rm itten t w ate r body  on the left b an k  of the N em an  n ear the v illage of Orlja, 
o verg row n  w ith  Glyceria maxima and  Hydrocharis morsus-ranae, 15-20 cm deep.
33. A n in te rm itten t w ate r body  situa ted  in an  a lder carr, abou t 0.5 km  so u th  of the old 
river beds, near the village of Orlja. W ater surface ca. 10 x 20 m , m ax im um  d e p th  50 
cm. A silted  bo ttom  covered w ith  a thick layer of decaying leaves.
34. The N em an near Orlja, right bank. A vast river valley, the river proper is 80 m  w ide. A 
sandy  bottom , in places stones covered w ith periphyton, w ater coffee-coloured, current 
quite fast. N ear the bank, a belt of Glyceria maxima and Acorus calamus. In the w ater, spo
radic Elodea canadensis and  Potamogeton perfoliatus. The sam pling depths, 20-40 cm.
35. A righ t-bank  old river bed of the N em an  near Orlja. A p e rm an en t w a te r body  
abou t 20 x 50 m  in  area, a sandy-clayey bo ttom , in the w ater w ith  spo rad ic  Elodea 
canadensis, Potamogeton perfoliatus and  Heleocharis sp. Banks overg row n w ith  Glyceria 
maxima. Sam ples taken  from  a dep th  less than  50 cm.
36. The R iver L epjada, a righ t tribu tary  to the N em an, near the v illage of C hodaraucy . 
The stream  is ab o u t 10 m  in w id th , a fast cu rren t, a sandy , sligh tly  silted  bo ttom , in 
places w ith  b ig  stones an d  concrete slabs overg row n  w ith  m oss. The cu rren t zone  is 
w ith  Elodea canadensis an d  Potamogeton perfoliatus. M arginal lakes w ith  Sium latifolium  
and  Phalaris arundinacea. Sam pling d ep ths no t g rea ter than  40 cm.
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37. The N em an a t Sjalec, right bank. A w ide flood-plain valley. The river form s two 
branches separated  by  an  island. Samples w ere taken in the sm aller one of a w id th  of 
about 30 m. A sandy  bottom  w ith sporadic stones w ith  a m uddy  sedim ent, sparsely over
grow n w ith  Potamogeton perfoliatus, P. pectinatus and Elodea canadensis. C urrent fast. In the 
bank zone, w ith  Glyceria maxima and  G.fluitans. Sam ples taken at 10-50 cm depths.
38. The River Dzitva, a right tributary to the Nem an, south of Minojty, close to the Lida- 
Belica road. The river is about 15 m wide. A sandy, in places stony bottom , the w ater is more 
transparent than in the N em an. M arginal lakes w ith flooded grasses and Glyceria maxima.

MATERIAL AND METHODS

Field w ork  w as conducted  in 1997 and 1998 d u ring  six expeditions organised in 
spring, sum m er and  au tum n. Sam ples w ere taken by m eans of a sw eep net m esh, size 
20 cm in diam eter. The m aterial w as collected in the N em an and  nearby w aters, w hich 
belong to the N em an  hydrological system. H ighly varied  old river beds and  interm ittent 
w ater bodies situated  in flood-plain terraces, low er parts of the sm aller and larger tribu
taries to the N em an  as well as o ther w ater bodies w ere taken into account. Sam ples 
w ere taken in all hab ita ts w here the occurrence of w ater bugs could be expected.

O nly  a t tw o sites (9 an d  32), no  Heteroptera w ere recorded. A ltogether, 275 sam ples 
w ere taken, 190 o u t of w hich  contained  w ater bugs. The m ateria l collected com prised  
8,051 specim ens, b o th  ad u lts  an d  nym phs, inc lud ing  1,918 juveniles w hose species 
iden tity  rem ain ed  u n d e te rm in ed  and  w hich w ere om itted  from  som e analyses. C on
sidering  the a m o u n t of the m aterial am assed, the d iversity  of the sam pling  sites and  
the fact th a t d ifferen t seasons w ere covered by sam pling , the collection could justly  be 
reg a rd ed  as fu lly  rep resen ta tive  of the w ater b u g  fauna of the en tire  p rospected  area 
as w ell as of in d iv id u a l k inds of w ater.

Simple indices, such as domination and frequency, were used to analyse the material. Domi
nation classes were chosen following Biesiadka & Kowalik (1980). The "BioDiversity" software 
with the Jaccard similarity index was used in the analyses of faunal similarities between the sites 
and habitats. Tire results were presented as clustered dendrograms.

RESULTS

G e n e r a l  d e s c r ip t io n  o f  th e  c o lle c te d  m a te r ia l

The rate of occurrence of w ater bugs (Heteroptera) in the River N em an and its catchment 
area proves to be very high. Heteroptera have been found at 95% sites and in 69% samples.

In the area u n d e r  s tu d y , 34 Heteroptera species be longing  to 10 fam ilies have been 
recorded  (Table I). In term s of species diversity , the richest fam ilies are Corixidae (15 
species) and  Gerridae (12 species). These tw o fam ilies also do m in a te  in term s of the 
nu m b er of specim ens cap tu red : Corixidae account for m ore th an  67%, and  Gerridae for 
m ore th an  18%, of the total collection. O nly 15% of the w hole m ateria l are rep resen ted  
by the rem ain ing  e igh t fam ilies.
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Table I. Q uantitative characteristic of the collected material.

N o . S p e c ie s

N u m 
b e r  o f 
s p e c i
m e n s

D o m i
n a tio n

(%)

N u m b e r  
of s a m 

p le s

F re q u e n c y  
in  s a m p le s  

(% )

N u m b e r  
o f  s ite s

F re q u e n c y  
a t  s ite s  (% )

1 Micronecta griseola HORV. 3515 43.66 60 31.58 23 63.89

2 Micronecta minutissima (L.) 27 0.34 6 3.16 5 13.89

3 Cymatia coleoptrata (F a b r .) 33 0.41 6 3.16 4 11.11
4 Callicorixa praeusta (FlEB.) 14 0.17 12 6.32 9 25

5 Corixa dentipes (THOMS.) 2 0.02 2 1.05 2 5.56

6 Hesperocorixa linnaei (FlEB.) 7 0.09 4 2.11 4 11.11
7 Hesperocorixa sahlbergi (Fie b .) 11 0.14 8 4.21 7 19.44

8 Paracorixa concinna (F ie b .) 3 0.04 3 1.58 3 8.33

9 Sigara distincta (FlEB.) 8 0.10 6 3.16 5 13.89

10 Sigara falleni (FlEB.) 308 3.83 56 29.47 20 55.56

11 Sigara fallenoidea (FlUNG.) 3 0.04 2 1.05 2 5.56

12 Sigara fossarum (LEACH) 14 0.17 8 4.21 5 13.89

13 Sigara limitata (FlEB.) 2 0.02 2 1.05 2 5.56

14 Sigara semistriata (F ieb .) 7 0.09 7 3.68 6 16.67

15 Sigara striata (L.) 176 2.19 51 26.84 21 58.33

16 Notonecta glauca L. 66 0.82 32 16.84 16 44.44

17 Notonecta maculata F a b r . 1 0.01 1 0.53 1 2.78

18 Plea minutissima LEACH 108 1.34 22 11.58 10 27.78

19 llyocoris cimicoides (L.) 325 4.04 48 25.26 19 52.78

20 Aphelocheirus aestivalis (F a b r .) 109 1.35 14 7.37 9 25

21 Nepa cinerea L. 199 2.47 59 31.05 28 77.78
22 Ranatra linearis (L.) 26 0,.32 17 8.95 8 22.22

23 Mesovelia furcata M u l s . ET REY 84 1.04 14 7.37 8 22.22

24 Microvelia reticulata (BuRM.) 77 0.96 9 4.74 7 19.44

25 Microvelia buenoi D r a k e 7 0.09 2 1.05 2 5.56

26 Velia saulii T a m . 1 0.01 1 0.53 1 2.78

27 Gerris argentatus SCHUMM. 4 0.05 3 1.58 3 8.33

28 Gerris lacustris (L.) 676 8.40 81 42.63 28 77.78

29 Gerris najas (D e G e e r ) 129 1.60 16 8.42 8 22.22

30 Gerris odontogaster (ZETT.) 33 0.41 20 10.53 13 36.11

31 Gerris pallidum (F a b r .) 125 1.55 30 15.79 15 41.67

32 Gerris rufosculellatus (L a t r .) 16 0.20 11 5.79 7 19.44

33 Gerris thoracicus SCHUMM. 3 0.04 2 1.05 2 5.56
34 Hydrometru gradientu HORV. 14 0.17 4 2.11 3 8.33

- Micronecta sp . la rv a e 1040 12.92 36 18.95 19 52.78
- Corixinae in d . la rv a e 238 2.95 51 26.84 23 63.89
- Gerris sp . la rv a e 469 5.83 58 30.53 29 80.56
- Notonecta sp . la rv a e 171 2.12 40 21.05 21 58.33

T o ta l 8051 100.00

As m any  as five species new  to Belarus here been  recorded: Micronecta griseola, Si- 
gara fallenoidea, Notonecta maculata, Velia saulii, and  Gerris thoracicus. This enriches the 
faunal list of this coun try  to 45 species. F urther th ree species, Hesperocorixn linnaei, 
Sigara limitata, an d  Aphelocheirus aestivalis, have been repo rted  from  Belarus for the 
first tim e since W orld W ar II.
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O c c u r re n c e  o f  H e te r o p te ra  in  th e  m a in  k in d s  o f  w a te r

The N em an. In the N em an  p ro p er, a to tal of 55 sam ples contain ing  3,776 speci
m ens of 24 species (Table II) w ere  taken. The g ro u p  Nepomorpha accounts for 15 spe
cies an d  ca. 88% of all the  w ater bug s taken, w hereas the Gerromorpha for 9 species and 
12%, respectively. The fam ily  Corixidae (9 species) p rov ides m ore than  81% of the en
tire m ateria l, w ith  Micronecta griseola being  an  unquestioned  su p erd o m in an t that 
m akes up  m ore th an  87% of all the collected Corixidae. Gerridae fam ily, being also rich 
in species as it is (6 species), constitu tes alm ost 12% of the total num ber.

Micronecta griseola, eu d o m in an t, m ore than  74% of the total catch, is the species oc
cu rring  m ost frequen tly  in the N em an. Gerris lacustris and  Sigara falleni, bo th  d om i
nan ts, as well as S. striata and  Nepa cinerea, bo th  subdom inan ts, are  also relatively  fre
quen t. The rem ain ing  19 species belong to the recedent g roup , their total num ber 
am o u n tin g  to 7%.

The fo llow ing species show ed  the greatest frequencies of occurrence in the sam ples 
from  the N em an: Gerris lacustris and  Micronecta griseola (m ore than  47%) as w ell as 
Sigara falleni, Nepa cinerea and  Sigara striata.

In N em an  River, n ine sam pling  sites w ere d istingu ished . M ost sam ples cam e from  
Site 37 (Sjalec), w ith  15 sam ples taken. Both Site 22 (M asty) and  Site 34 (Orlja) con
ta ined  nine sam ples each, and  bo th  Site 6 (Bala Solnaja) and  Site 14 (Lunna) six sam 
p les each. A t the rem ain ing  sites, 1 to 4 sam ples w ere  taken. D epend ing  on site, 3-15 
species of w a te r bug s w ere  collected at each (Table II).

A t all sites, Micronecta griseola w as the d o m in an t species, being  eu d o m in an t eve
ryw here. A t som e of the sites, it occurred  in g rea t num bers; e.g. a t Site 27 in one sam 
p ling  as m any  as 565 ind iv id u a ls  of this species w ere  cap tu red , and  at S tation 34, m ore 
than  1,000. A m ong  the rem ain ing  Corixidae, the fo llow ing species w ere  also abundan t: 
Sigara falleni (eu dom inan t a t sites 6 and  37, d o m in an t a t Site 14 an d  su b d o m in an t at 
sites 1 and  4) an d  S. striata (eudom inan t a t Site 4, do m in an t a t sites 14 and  37 an d  su b 
d o m in an t a t Site 6). At Site 22, even  though  nine sam ples w ere taken, only one speci
m en  of S. striata w as caught. The rheobiotic species, Aphelocheirus aestivalis w as only 
found  at four sites (1, 6, 34, and  37), being m ore n u m ero u s a t Site 37 (dom inant) and 
Site 6 (subdom inant). A m ong the rem ain ing  Nepomorpha species, the fo llow ing w ater 
bugs associated  w ith  overg row n and  shallow  env ironm ents dom inated : the u b iq u i
tous Nepa cinerea (at m ost sites eu d o m in an t or subdom inan t) an d  Ilycoris cimicoides 
(dom inan t a t sites 14 an d  22, subdo m in an t at Site 4), w hich  w as no t recorded  only  at 
the sta tions w here  a sm all n u m b er of sam ples w ere  taken. A m ong Gerromorpha spe
cies, rep resen ta tives of the fam ily Gerridae w ere  fo u n d  in the N em an. Gerris lacustris 
unquestio n ab ly  dom ina ted  there  (at m ost sites su b d o m in an t or eudom inan t), b u t also 
G. pallidum, a species ab u n d an t alm ost everyw here, w as very  often  recorded , al
though , d u e  to its sk ittishness, it w as d ifficult to catch. D ue to this, the n u m b er of 
the collected ind iv id u a ls  of G. paludum  w as no t p ropo rtio n a te  to the real abundance  of 
this species. The num bers of G. odontogaster, w hich  w as sub d o m in an t a t sites 22 and  
37, w ere  also  substan tial. This w ate r boatm an  occurred  m ore often am ong  helophytes.
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Table II. The fauna of w ater Heteroptera of the N em an (1, 4, 6, 14, 16, 22, 27, 34, 37 -  sam pling site num ber; N  -  num ber of specim ens ; D -  dom ination, %).

No. Species
1 4 6 14 16 22 27 34 37 Total

N D N D N D N D N D N D N D N D N D N D
1 Micronecta griseola 93 56.71 19 30.16 5 2.69 26 29.21 70 84.34 14 14.74 565 97.75 1112 95.53 241 51.50 2145 74.22
2 Micronecta minutissima 2 3.17 2 1.08 7 7.37 3 0.26 13 2.78 27 0.93
3 Cymatia coleoptrata 1 0.09 1 0.03
4 Callicorixa praeusta 1 0.54 4 0.85 5 0.17
5 Paracorixa concinna 1 1.59 1 1.05 2 0.07
6 Si gar a falleni 8 4.88 3 4.76 82 44.09 6 6.74 16 1.37 58 12.39 173 5.99
7 Si gar a fossarum 3 4.76 5 1.07 8 0.28
8 Sigara semistriata 1 0.21 1 0.03
9 Sigara striata 1 0.61 17 26.98 8 4.30 6 6.74 1 1.05 17 1.46 35 7.48 85 2.94

10 Notonecta glauca 5 3.05 1 0.17 9 1.92 15 0.52
11 Plea minutissima 5 3.05 1 1.12 6 0.21
12 llyocoris cimicoides 3 4.76 2 1.08 8 8.99 7 7.37 3 0.26 5 1.07 28 0.97
13 Aphelocheirus aestivalis 2 1.22 8 4.30 4 0.34 37 7.91 51 1.76
14 Nepa cinerea 4 2.44 1 1.59 6 3.23 16 17.98 4 4.82 27 28.42 2 0.35 2 0.17 10 2.14 72 2.49
15 Ranatra linearis 1 0.54 3 3.37 1 0.09 2 0.43 7 0.24
16 Mesovelia furcata 1 1.59 1 0.54 2 0.07
17 Microvelia reticulata 1 0.09 1 0.03
18 Gerris argentatus 1 0.54 1 0.03
19 Gerris lacustris 39 23.78 8 12.70 56 30.11 5 5.62 9 10.84 31 32.63 10 1.73 3 0.26 32 6.84 193 6.68
20 Gerris odontogaster 2 1.22 1 1.59 2 1.08 1 1.12 3 3.16 11 2.35 20 0.69
21 Gerris paludum 5 3.05 2 3.17 10 5.38 17 19.10 4 4.21 38 1.31
22 Gerris rufosculellatus 2 3.17 5 1.07 7 0.24
23 Gerris thoracicus 1 0.54 1 0.03
24 Hydrometru gracilenta 1 0.09 1 0.03

Micronecta sp. larvae 8 132 36 3 225 47 66 517
Corixinae ind. larvae 2 13 7 6 2 2 15 72 119
Gerris sp. larvae 12 48 65 10 3 15 25 1 9 188
Notonecta sp. larvae 1 25 1 1 11 23 62
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O ld river beds. From the old river beds, 54 samples containing 1,357 specimens belong
ing to 25 species w ere taken (Table m). From the Nepomorpha group (16 species) that ac
counted for 76% of the total material coming from the old river beds, 11 species belonged to 
the family Corixidae (36% of this material). In the Gerromorpha group (9 species), the family 
Gerridae dom inated, being represented by five species and ca. 11% catches.

O n the old river beds, Ilyocoris cimicoides (ca. 27%) and  Micronecta griseola (ca. 11%) 
belong  to eudom inan ts. The g roup  of dom inan ts w as com posed  of Plea minutissima, 
Mesovelia furcata, Gerris lacustris, Sigara falleni and  Microvelia reticulata. O n the other 
han d , the su b d o m in an t g roup  consisted of Nepa cinerea, Sigara striata and  Notonecta 
glauca. The rem ain ing  14 species belonged to the recedent g roup  and to talled  about 
7% of the m aterial.

Ilyocoris cimicoides, Nepa cinerea and  Plea minutissima w ere d istingu ished  by  the 
g rea test frequency  in  the sam ples (Table III).

In all ten  o ld  river beds inspected, 2-20 w ater bug  species p er site w ere taken  (Ta
ble III). The old river beds of the N em an  w ere  characterised  by the h ighest species 
d iversity , w ith  the exception of the one at the village of L unna (Site 12) w hich, as a 
resu lt of s trong  an th ropogenic  deg radation , show ed an extrem ely poor fauna. M ost 
sam ples cam e from  Site 17 (Jablonovo), w ith  11 species involved, as well as Site 35 
(Orlja), w ith  12 species revealed. A t these sites, the richest faunistic m aterial w as col
lected. O n the o ld  river bed  at Site 17, 253 w ater bugs represen ting  13 species w ere 
caught, w hereas Site 35 su p p o rted  as m any as 20 species. Since the old river bed  at 
Jablonovo is one of the river arm s of the N em an, Micronecta griseola (eudom inant) 
occurred  in g rea t num bers there, too. O n the Orlja river bed  (Site 35), w hich is isolated 
from  the river, only  tw o ind iv iduals  of this species w ere recorded. Fiow ever, Sigara 
falleni (eu d o m in an t at Site 17, su bdom inan t at Site 35) as w ell as S. striata (dom inan t at 
Site 17, su b d o m in an t a t Site 35) w ere a b u n d an t on  bo th  river beds. O n the o ld river 
bed  at Jablonovo, the fam ily Corixidae accounted for abou t 23% of all species (63% of 
the en tire  m aterial), w hile a t Orlja for 45% (17% of the total catch). A m ong the rem ain 
ing  Nepomorpha species, Ilyocoris cimicoides (eudom inan t at bo th  sites) and  Ranatra 
linearis (su b d o m in an t at bo th  sites) are clearly m ore num erous. In add ition , at Site 17, 
Nepa cinerea (subdom inan t) occurred in grea ter num bers w hile Plea minutissima (eu
dom inan t) w as only  found  at Site 35.

There are substan tia l differences am ong  the species in the Gerromorpha g roup . A t 
site 35, Microvelia reticulata (eudom inant) and  Hydrometra gracilenta (subdom inant) 
rep resened  u n q u estioned  dom inants. U sually  the w ater boatm en  w ere no t so n u m e r
ous there. A t site 17, how ever, they dom inated , w ith  Gerris lacustris being d o m inan t 
w hile G. paludum  su bdom inan t there.

A t the  rem ain ing  sites, the faunal s truc tu re  w as m ore varied . The old river beds 
w h ich  are  river arm s of the  N em an at the sam e tim e are generally  characterised  by 
g rea t n u m b ers  of Micronecta gńseola. A t tw o sites (28 and  30), n um erous in d iv idua ls  of 
Cymatia coleoptrata, w hich is know n  to p refer deeper w aters w ith  rich im m ersed  
vegetation , w ere recorded. Stratiotes abides or nym pheids form ed perfect hab ita ts for 
ab u n d a n t Mesovelia furcata (eudom inant a t sites 2 and  30) and  Microvelia reticulata 
(eu d o m in an t a t Site 35, dom inan t a t sites 2, 28 and  30).
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Table III. The fauna of w a ter H eteroptera of old river beds (2, 12, 13, 15, 17, 20, 28, 30, 31, 35 -  sam pling  site num ber; N  -  n um ber of specim ens; D -
dom ination , %).

No. Species
2 12 13 15 17 20 28 30 31 35 Total

N D N D N D N D N D N D N D N D N D N D N D
1 Micronecta griseola 41 40.59 8 18.60 23 37.70 36 20.00 2 0.50 115 11.27
2 Cymatia coleoptrata 7 20.59 24 16.22 1 0.25 32 3.14
3 Callicorixa praeusta 1 0.68 2 0.50 3 0.29
4 Corixa dentipes 2 0.50 2 0.20
5 Hesperocorixa linnaei 1 0.68 1 0.10
6 Hesperocorixa sahlbergi 1 2.94 1 0.25 2 0.20
7 Sigara distincta 1 0.25 1 0.10
8 Sigara falleni 1 0.99 4 9.30 1 1.64 50 27.78 2 1.35 19 4.73 77 7.55
9 Sigara fossarum 2 0.50 2 0.20

10 Sigara semistriata 1 50.00 1 2.94 2 0.20
11 Sigara striata 1 2.33 3 4.92 15 8.33 1 2.94 3 2.03 18 4.48 41 4.02
12 Notonecta glauca 2 4.65 5 8.20 2 1.11 1 2.94 8 5.41 5 1.24 23 2.26
13 Plea minutissima 3 2.97 1 2.33 1 0.56 16 47.06 21 14.19 58 14.43 100 9.80
14 llyocoris cimicoides 18 17.82 2 4.65 1 1.64 42 23.33 2 5.88 13 8.78 1 10,00 197 49.00 276 27.06
15 Nepa cinerea 1 0.99 3 6.98 20 32.79 5 2.78 2 5.88 7 4.73 4 40,00 2 0.50 44 4.31
16 Ranatra linearis 4 2.22 3 8.82 3 2.03 9 2.24 19 1.86
17 Mesovelia fu  rcata 23 22.77 3 1.67 45 30.41 9 2.24 80 7.84
18 Microvelia reticulata 8 7.92 2 5.88 12 8.11 54 13.43 76 7.45
19 Microvelia umbricola 3 2.03 4 1.00 7 0.69
20 Gerris argentatus 1 0.99 2 20,00 3 0.29
21 Gerris lacustris 1 0.99 21 48.84 7 11.48 11 6.11 32 94.12 2 1.35 3 30,00 2 0.50 79 7.75
22 Gerris odontogaster 1 50.00 3 1.67 5 1.24 9 0.88
23 Gerris paludum 1 2.33 1 1.64 7 3.89 2 1.35 11 1.08
24 Gerris rufosculellatus 1 0.56 1 0.68 2 0.20
25 Hydroinetra gracilenta 4 3.96 9 2.24 13 1.28

- Micronecta sp. larvae 94 23 117
- Corixinae ind. larvae 12 4 35 2 1 1 33 88
- Gerris sp. larvae 1 1 6 3 12 7 4 1 10 45
- Notonecta sp. larvae 20 18 3 11 3 6 1 25 87
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Larger tributaries. As m any as 56 sam ples containing 2,555 specim ens representing 23 
species (Table IV) w ere collected from the larger tributaries to the N em an. The Nepomorpha 
g roup  contained 17 species, w ith  ca. 74% of the total catch there. Gerromorpha w ere repre
sented by  six species w hich am ounted  to 6% of the material. Corixidne, w hich w as the rich
est fam ily in term s of species diversity (11), accounted for alm ost 68% of the total collec
tion, w hereas Gerridae (5) for m ore than 26%. Like in the Nem an, Micronecta griseola (61%) 
and  Gerris lacustris (eudom inants) com posed the majority there. The following species 
occurred relatively frequently  in the larger tributaries: Gerris najas, Nepa cineren, Aphelochei- 
rus aestivalis, Sigara falleni and  S. striata (subdom inants). The rem aining 15 species be
longed to recedents, am ounting  to about 4% of the total catch.

Table IV. The fauna of w ater Heteroptera of larger tributaries of the Nem an (9, 11, 18, 19, 29, 36, 38 -  sam 
pling site num ber; N  -  num ber of specimens; D -  dom ination, %).

No. Species
9 11 18 19 29 36 38 Total

N D N D N D N D N D N D N D N D
1 Micronecta griseola 763 83.75 333 74.00 62 24.51 61 34.86 21 20.00 7 11.11 1247 61.10
2 Callicorixa praeusta 2 0.22 1 0.22 1 0.95 4 0.20
3 Hesperocorixa linnaei 2 0.22 3 0.67 1 0.95 6 0.29
4 Hesperocorixa sahlbergi 3 0.33 1 0.22 4 0.20
5 Paracorixa concinna 1 0.57 1 0.05
6 Sigara distincta 3 0.67 1 0.40 2 1.90 1 1.59 7 0.34
7 Sigara falleni 24 2.63 9 2.00 7 2.77 3 1.71 2 1.90 45 2.21
8 Sigara fossarum 2 0.44 2 0.10
9 Sigara limitata 1 0.22 1 0.05

10 Sigara semistriata 2 0.22 1 0.22 1 1.59 4 0.20
11 Sigara striata 14 1.54 8 1.78 1 0.85 1 0.40 3 1.71 13 12.38 1 1.59 41 2.01
12 Notonecta glauca 7 0.77 7 1.56 1 0.85 5 1.98 1 0.57 3 2.86 24 1.18
13 Notonecta maculata 1 0.22 1 0.05
14 Plea minutissima 1 0.40 1 1.59 2 0.10
15 Ilyocoris cimicoides 2 0.44 1 0.85 8 3.16 3 2.86 6 9.52 20 1.00
16 Aphelocheirus aestivalis 5 0.55 27 23.08 13 12.38 45 2.21
17 Nepa cinerea 3 0.33 5 1.11 2 1.71 22 8.70 13 7.43 2 1.90 1 1.59 48 2.35
18 Mesovelia furcata 1 0.11 1 0.40 2 0.10
19 Gerris lacustris 77 8.45 28 6.22 79 67.52 54 21.34 72 41.14 37 35.24 18 28.57 365 17.88
20 Gerris najas 36 8.00 6 5.13 54 21.34 7 4.00 103 5.05
21 Gerris odontogaster 1 0.40 1 1.59 2 0.10
22 Gerris pal ud u in 5 0.55 8 1.78 36 14.23 14 8.00 63 3.09
23 Gerris rufosculellatus 3 0.33 1 0.22 4 0.20

- Micronecta sp. larvae 59 235 7 26 1 5 3 336
- Corixinae ind. larvae 13 8 1 2 2 3 29
- Gerris sp. larvae 39 17 27 29 18 130
- Notonecta sp. larvae 1 7 5 2 15

The h ig h est frequencies of occurrence in the larger tribu taries w ere observed  in 
Gerris lacustris (m ore than  64%), Micronecta griseola (a round  42%) as w ell as Sigara 
striata, Nepa cinerea an d  Sigara falleni.

In six larger tribu taries to the N em an, seven sam pling  sites w ere d istingu ished . 
M ost sam ples (15) w ere taken  from  the River Kotra (Site 11), w hereas the few est (4) 
from  the R iver Z alv ianka (Site 18). The richest fauna cam e from  the rivers Svisloc (14
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species, 1,026 ind iv iduals) and  K otra (18 and  724, respectively). A n im poverished  
fauna w as observed  in the River Lepjada (site 36) w here, a lthough  as m any  as n ine 
sam ples w ere  taken, only 107 specim ens belonging to 11 species w ere cap tu red .

In all larger tributaries to the Nem an, the species Micronecta griseola w as particularly 
abundant (eudom inant everywhere). In the River Zalvianka (Site 18), very num erous 
nym phs of Micronecta, all in the dom inant class, were yielded. Am ong the rem aining Corixi- 
dae, the species Sigara falleni w as recorded almost everywhere (more num erous in the Svis- 
loc, Site 9, and the Zalvianka, Site 19, w here it was subdominant). In addition, there was the 
ubiquitous S. striata -  eudom inant in the Lepjada (Site 36) and subdom inant in the Dzitva 
(Site 38). The other m em bers of Corixidae were revealed in small num bers only. The greatest 
species diversity of this family was observed in the Svisloc (7 species) and the Kotra (10 spe
cies). One of the Nepomorpha species, Aphelocheirus aestivalis, eudom inant in the Zalvianka 
(Site 18) and the Lepjada (Site 36), occurred in all larger tributaries. Both Nepa cinerea (highly 
num erous in the Zalvianka, Site 19, and the Ścara, Site 29) and the sporadic Notonecta glauca 
were recorded everywhere. Three species of w ater boatm en were the m ost abundant in the 
Gerromorpha group: Gerris lacustris (eudom inant at sites: 18,19, 29, 36 and 38, dom inant at 9 
and 11), G. najas (eudom inant at site 19, dom inant at 11 and 18, subdom inant at site 29) as 
well as G. paludum w hich w as recorded in m any rivers, apparently being the m ost abundant 
in the Zalvianka and the Scara.

Sm aller tributaries. In the sm aller tributaries to the N em an, only 16 sam ples w ere 
taken at six sites. They contained  260 specim ens of w ater bugs and  rep resen ted  12 
species (Table V). Seven species, or abou t 40% of the collected m aterial, ranked  am ong 
species of the Nepomorpha g roup . The rem aining 60% of the m aterial encom passed  five 
Gerromorpha species. The fam ily Corixidae w as poo r in term s of bo th  species d iversity  
(4) an d  percen tage  (ca. 32%). The fam ily Gerridae w as no t too species-rich either (4), 
a lthough  it accoun ted  for abou t 60% of the total catch.

Table V. The fauna of w ater Heteroptera of sm aller tributaries of the N em an (3, 5, 7, 21, 25, 26 -  sam pling site 
num ber; N  -  num ber of specimens; D -  dom ination, %).

No. Species
3 5 21 25 26 Total

N D N D N D N D N D N D N D
1 Micronecta griseola 3 11.54 2 13.33 5 5.26
2 Callicorixa praeusta 1 25.00 1 1.05
3 Hesperocorixa sahlbergi 2 50.00 2 2.11
4 Sigara falleni 5 19.23 1 6.67 6 6.32
5 Notonecta glauca 3 11.54 3 3.16
6 Aphelocheirus aestivalis 7 26.92 6 40.00 13 13.68
7 Nepa cinerea 4 15.38 1 7.69 5 5.26
8 Velia saulii 1 25.00 1 1.05
9 Gerris lacustris 18 51.43 2 100.00 20 21.05

10 Gerris najas 1 3.85 17 48.57 6 40.00 2 15.38 26 27.37
11 Gerris paludum 10 76.92 10 10.53
12 Gerris rufosculellatus 3 11.54 3 3.16

- Micronecta sp. larvae 68 1 69
- Gerris sp. larvae 2 88 2 3 95
- Notonecta sp. larvae 1 1
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A nalysis of such  a lim ited  faunistic m ateria l as regards the dom ination  stru c tu re  as 
w ell as the frequency of occurrence at the sam p lin g  sites does no t seem  to be justified. 
N onetheless, Micronecta griseola (w ith nym p h s accounting for m ore than  28% of the 
total catch), Aphelocheirus aestivalis and  three o ther w ate r boatm an  species (Gerris najas, 
G. lacustris, and  G. pallidum) clearly rep resen ted  the vast m ajority of m aterial.

In the sm aller tribu taries, G. najas show ed  the greatest frequency of occurrence.

Interm ittent water bodies. Five sam ples w ere taken, in w hich 71 ind iv iduals w ere 
recorded . They rep resen ted  eight Heteroptera species (Table VI) from  three families: 
Corixidae (4), Gerridae (3), an d  Nepidae (1). The faunistic m aterial w as likew ise too poor 
to m ake any  m ean ingfu l ecological analysis. Yet Nepa cinerea and  Gerris lacustris com 
posed  the bu lk  of m aterial.

Table VI. The fauna of w ater Heteroptera of interm ittent w ater bodies and other kinds of w ater in the study 
area (N -  num ber of specimens; D -  dom ination, %).

No. Species
Interm ittent w ater bodies Other kinds of w ater

N D N D
1 Micronecta griseola 3 5.77
2 Callicorixa praeusta 1 1.92
3 Hesperocorixa sahlbergi 3 5.77
4 Sigara falleni 7 20.00
5 Sigara fallenoidea 3 8.57
6 Sigara fossarum 2 5.71
7 Sigara limitata 1 1.92
8 Sigara striata 9 25.71
9 Notonecta glauca 1 2.86

10 llyocoris cimicoides 1 2.86
11 Nepa cinerea 20 38.46 10 28.57
12 Gerris lacustris 19 36.54
13 Gerris odontogaster 2 3.85
14 Gerris paludum 3 5.77
15 Gerris thoracicus 2 5.71

Micronecta sp. larvae 1
Corixinae ind. larvae 1 1
Gerris sp. larvae 11
Notonecta sp. larvae 6

Other k inds of water. Four sam ples w ere taken in o ther w ater body  types, th ree in 
a p o n d  in a quarry , and  one in a d ra inage  ditch. They contained 36 ind iv iduals w hich  
belonged  to eigh t Heteroptera species (Table VI). Four of them  w ere Corixidae an d  they 
all accoun ted  for 61% of the m ateria l am assed  there. The m aterial w as likew ise no t 
rep resen ta tive  en ough  for a ttem pting  a sound  analysis. The follow ing species w ere  
re la tively  num erous: Nepa cinerea, Sigara striata and  S. falleni. In the w ater body  in the 
q u arry , a rare  species of Corixidae w as taken, S. fallenoidea.

A n a ly s is  o f  f a u n a l  a f f in i t ie s  b e tw e e n  th e  s i te s  a n d  th e  ty p e s  o f  w a te r  b o d y

A nalysis of the faunal relations betw een  the sam pling  sites show s tha t m ost of the 
fauna is h igh ly  un ifo rm  (Fig. 2). There are  four g ro u p s of sites at a level of over 50% of
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affinity. A large g ro u p /c lu s te r  (17 sites) em bodies six sites in the N em an, five old 
river b ed s an d  six larger tributaries. O ne of the sm all g roups encom passes tw o sites of 
N em an, the second tw o sm all tributaries, and  the th ird  an  old river bed and  an  in te r
m itten t w a te r body.

A nalysis of the faunal affinities betw een  ind iv idual types of w ater (Fig. 3) reveals 
g rea t a ffin ity  betw een  the w ater bug  faunas of the N em an, the old river beds and  the 
larger tr ibu ta ries (over 60%). All these habitats are characterised  by the env ironm ental 
fea tu res th a t ap p ear decisive in sup p o rtin g  sim ilar faunas of w ater Heteroptera. These 
tra its are  first of all the near-shore zones overg row n w ith  m acrophytes and  m arginal 
lakes w ith  a very  slow  curren t. C onsiderable faunal affinities are also ev iden t betw een  
sm aller an d  larger tribu taries (46%), as w ell as betw een  in term itten t w ater bodies and  
sm aller tribu taries (43%). The strong affinity betw een  the faunas of bo th  latter types of 
w a te r seem s to be p u re ly  accidental, apparen tly  being  due  to the too scarce m aterial.

This s tu d y  has yielded 34 species of w ater Heteroptera in the N em an catchm ent area. 
This num ber seems high w hen one takes into account the species diversity of the sam pling 
sites. Since no such system atic studies on w ater bugs have ever been carried ou t in Bela
rus, it appears im possible to com pare our results w ith  local literature data. H ow ever, the 
considerably richer Polish literature provides enough m aterial for such com parisons.

Ja c c a rd  C lu s te r A n a ly s is  (S ing le  L ink )

DISCUSSION
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Fig. 2. Funal affinities betw een study sites based on Jaccard's sim ilary index.
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J a c c a r d  C luster A n a ly sis  (Single Link)

other kinds of water

intermittent water bodies

smaller tributaries of the Heman

larger tributaries of the Neman

the Neman proper

27, % Similarity 36,5 100

Fig. 3. Faunal affinities betw een types of w ater body based on Jaccard's sim ilary index.

In the w ater system  of the low land River G rabia and its flood-plain areas, K r a j e w s k i  

(1969) revealed as m any as 50 species of w ater bugs, i.e. 42 species in the River G rabia 
proper, 36 in its tributaries and  40 in the w ater bodies of the flood-plain terrace. So the 
N em an fauna of Heteroptera is m uch poorer, even though there are som e com m on fea
tures of in the analysed fauna. The num ber of species recorded in the river, w hich is the 
axis of the hydrographical system , in its tributaries, as w ell as in valley w ater bodies is 
very sim ilar and am ounts to 70-84% of species d iversity  found  in both system s u n d er 
study. The conclusion is, that there is a kind of uniform  fauna of Heteroptera of the river 
system  and  that the specificity of individual types of w ater is low.

Follow ing this tra in  of though t, one can d is tingu ish  som e ecological elem ents in 
the w ate r bug  fauna w hich  in tegrate  or d ifferentiate ind iv id u a l types of w ate r of the 
river system  in term s of its fauna:

• rheobiotic elem ent,
• rheophilic  elem ent,
• stagnobiotic  elem ent.
The rheobiontic e lem ent encom passes the w ater bugs occurring  solely in rivers in 

places w ith  a stronger w ate r curren t. In the fauna u n d e r  study , these characteristics 
can be ascribed to four species only: Aphelocheirus aestivalis, Notonecta maculata, Velia 
saulii, an d  Gerris najas. In the G rabia river system , there are slightly  m ore rheobionts (7 
species), b u t in b o th  regions Aphelocheirus aestivalis is dom inan t.
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The rheophilic  e lem ent em bodies the species lake and  river in  character, w hich  oc
cur in typ ical river env ironm en ts as w ell as in lakes and o ther lake-like w ater bodies. 
In the area  u n d er stu d y , these are the follow ing species: Micronecta griseola, 
M. minutissima, Gerris pallidum  and  Hydrometru gracilenta. In the area exam ined by 
K r a j e w s k i  (1969), there  is only one m ore species, nam ely  Micronecta poiveri (D g l. et 
K ir k .) .  This explains a very  sim ilar nu m b er of rheophilic species in bo th  regions com 
p ared . In the  N em an  hydrog raph ica l system , rheophiles account for a lm ost half of the 
w a te r b u g  fauna, w hereas in the G raba hydrograph ica l system  their percen tage is 
low er th an  10%. Species of the genus Micronecta K ir k ,  in K r a j e w s k i 's  (1969) stud ies 
occurred  only  in ru n n in g  w aters, w ith  the exception of M . minutissima, w hich  w as 
once found  on  an  o ld river bed  tem porarily  connected w ith  the river. The situa tion  is 
d ifferen t in the N em an  w a te r system , w here  the occurrences of Micronecta on o ld  river 
beds are  com m on. A sim ilar s ituation  has been observed  in the Raba and  near-river 
w ater bod ies (MlELEWCZYK 1973) as w ell as in the P ieniny hydrog raph ica l system  
(MlELEW CZYK 1978).

The species associated  w ith  stagnan t w aters form  a stagnobiotic elem ent. If these 
species occur in rivers, this generally  takes place u n d er the conditions sim ilar to stag 
n a n t w aters. This e lem ent is h ighly  varied  ecologically. O ne can d istingu ish  species 
w hose  p o p u la tio n s are associated w ith  rivers, fu rther form s that h ibernate  on the 
g ro u n d , as w ell as species w h ich  overw in ter in near-river w ater bodies. In the N em an  
h y d ro g rap h ica l system , stagnobionts constitu te nearly  half of the fauna of Heteroptera, 
w h ile  in the G rabia w a te r system  they am oun t to over 80%. O ur analysis show s cer
ta in  peculiarities in the w ater bug  faunal struc tu re  in the area u n d er study.

A large nu m b er of species (26) in the percentage g roup  below  2% and  a relatively 
sm all n u m b er of species (2) over 10% is also a characteristic feature of the fauna of the 
area concerned. Such a strongly  po larised  abundance  struc tu re  is characteristic of the 
R iver N em an  and  its larger tribu taries as well. The abundance  struc tu re  in the sm aller 
trib u ta rie s  and  on old river beds is less polarised . The specificity of the w ater bug  
fauna of the N em an  an d  its flood-plain terrace results from  the g reat dom ination  of 
Micronecta griseola, a species that prefers p u re  and  oxygen-rich w aters, and  th a t tends 
to ab u n d an tly  occur there. Its nym phs have been found even in an  in term itten t w ater 
body , this confirm ing the exceptional p u rity  of the w aters in this area.
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STRESZCZENIE

[Tytuł: P luskw iaki w o d n e  (Heteroptera) rzeki N iem en, niektórych jego dop ływ ów  i 
zb io rn ików  przyrzecznych]

B adania n ad  fauną p luskw iaków  w odnych  system u hydrograficznego  rzeki N ie
m en  p ro w ad zo n o  w  latach 1997-1998. M ateriał zbierano w  środkow ym  biegu N iem na, 
w  przyujściow ych odcinkach w ażniejszych dop ływ ów  i w  zbiornikach p rzy rzecz
nych, g łów nie starorzeczach. Próby pobierano  na 38 stanow iskach, w śród  których  
ty lko na dw óch  nie s tw ierdzono  w ystępow an ia  Heteroptera. Łącznie pobrano  275 prób, 
z czego 190 zaw ierało  p rzedstaw icieli heteropterofauny . Zebrany m ateriał obejm uje 
p o n ad  8000 osobników , w  tym  około 2000 larw.
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W faunie badanego terenu stw ierdzono w ystępow anie 34 gatunków  pluskw iaków  
w odnych. G atunkam i najliczniejszymi były Micronecta griseola i Gerris Incustris. Do g a tu n 
ków licznie występujących należały także: Uyocoris cimicoides, Sigara falleni, S. striata, Nepa 
cinerea, Gerris najas i G. paludum. W ykazano 5 gatunków  now ych dla Białorusi: Micronecta 
griseola, Sigara fallenoidea, Notonecta inaculata, Velia saulii i Gerris thoracicus.

P rzep row adzono  analizę  w ystępow ania  p luskw iaków  w odnych  w  g łów nych ro 
dzajach w ód: rzece N iem en, starorzeczach, dużych  dopływ ach , m ałych dop ływ ach , 
zb iornikach okresow ych i pozostałych, sztucznych zbiornikach. N ajliczniejszą i naj
bardziej zróżnicow aną faunę p luskw iaków  stw ierdzono w N iem nie, staro rzeczach  i 
dużych  dop ływ ach  tej rzeki.

W N iem nie na 9 stanow iskach  zebrano  ponad  3700 osobników  należących do  24 
gatunków . Z decydow anym  dom inan tem  była Micronecta griseola. Licznie w y stęp o w a
ły także: Gerris lacustris, Sigara falleni, S. striata i Nepa cinerea. W 10 b adanych  s ta ro rze 
czach zebrano  ponad  1300 osobników  należących do 25 gatunków . N ajliczniejsze b y 
ły: Uyocoris cimicoides, Micronecta griseola, Plea minutissima, Mesovelia furcata, Gerris lacu
stris, Sigara falleni i Microvelia reticulata. W ysoką liczebność Micronecta griseola s tw ie r
dzono w  starorzeczach połączonych z N iem nem . W dużych  dop ływ ach  zebrano  p o 
nad  2500 osobników  należących do 23 gatunków . Fauna p luskw iaków  w odnych  była 
tu b ardzo  podobna jak w  N iem nie. N ajbogatszy m ateriał faunistyczny  pochodzi z 
rzeki Svisloc. W m ałych dop ływ ach  zebrano  zaledw ie 260 osobników  należących do 
12 gatunków . Podobnie jak w innych w odach  bieżących, do gatunków  najliczniej
szych należały: Micronecta griseola, Aphelocheirus aestivalis, Gerris najas, G. lacustris i G. 
paludum. Pozostałe rodzaje zb iorn ików  charak teryzow ały  się bardzo  nieliczną i g a
tunkow o zubożałą fauną p luskw iaków . N a uw agę zasługuje znalezienie rzadk iego  
g a tu n k u  Sigara fallenoidea, w  zbiorniku w  kam ieniołom ie w apien ia  koło G rodna.

A naliza podob ieństw  faunistycznych w ykazuje du żą  jednorodność  badanej fauny , 
co w ynika zapew ne ze znacznego podob ieństw a stru k tu ry  siedliskow ej g łów nych 
rodzajów  w ód, a zw łaszcza rzeki N iem en, dużych  dop ływ ów  i starorzeczy  o raz ich 
znaczenia dla kształtow ania  się fauny  p luskw iaków  w odnych  całego badanego  sys
tem u hydrograficznego. W analizow anej faunie w yróżn iono  trzy  elem enty  ekologicz
ne: reobiontyczny, reofilny i stagnobiontyczny. W system ie hydrog raficznym  N iem na 
stagnobionty  stanow iły  blisko połow ę liczebności he terop terofauny .
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