
All species of Trichoptera and Ephemeroptera found in these samples are common species, 

which are able to live in very eutrophic water. All these species are characteristic for stagnant 

water except only one: Neurec/ipsis bimacu/ata is a typical rheophilic species, living in rivers. 

One specimen of this species was found in a qualitative sample on a place of point A, where the 

river water was flowing into the pojma. 
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In August and September no larvac of rheophilic species have been found. Cloeon 

dipterurn was much more common than in spring. This is a norrnal situation, because of the fact 

that in winter many Iarvae are lost. Most of the Trichoptera species are more common in 

mesotrophic conditions. This is especially the case for Ho/ocentropus dubius, a species in the 

Netherlands nearly confined to acid or mesotrophic water bodies (Verdonschot e.a.,1992; 

Steenbergen, 1993). However the numbers met with in our samples are really low. 1f 

mesotrophic water bodies had been inciuded more species and larger populations of Trichoptera 

would have been found. 

4.2.8. Syrphidae (Hoverflies)  

At every samplesite, hoverflics were sampled in two different ways. The first method 

consisted of walking around at the site, while observing hoverflies by sight and catching them 

with a net. After a while, when no more additional species were found, the net was swept 

through the vegetation along the water. This method is especially suitable for collecting small 

or little mobile species. The 'sweeping' was done after the 'observing' because sweeping is 

more or less disturbing for the habitat. 

Collected specimens are preserved in the collection of M. Reemer (the Netherlands). 

4.2.8.1. Number of species identified 

At the samplesites, 53 species of Syrphidae were observed (Table 12). The species are 

divided into four groups, according to their larval feeding-habits: predacious species (PR) (most 

of which live on plants), phytophagous species (PH) (living in parts of plants), saprophagous 

(SA) (living in dead wood etc.) and aquatic or semi-aquatic (AQ). This division is dear for 

many species, but somewhat artificial for some. In particular, the distinction between 

saprophagous and aquatic species is not always straightforward. Strictly, every 'aquatic' species 

in this table should be considered as saprophagous, because the Iarvae filter micro-organisms 

from their surroundings. Some species, however, obtain these micro-organisms from muddy 

water (Eristalis-species), while others live under treebark (Xylota-species). A relatively large 

proportion of the aquatic species spends the larval stages in decaying matter at the edge of 
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marshes, pools etc. 

23 species are predacious, 21 species have aquatic larvae, six species are saprophagous 

and two are phytophagous. 

Table 14: Hoverfly-species oserved at the samplesites (total number of species = 53). 

4 	17 12 8 19 11 13 6 110 15 Larae 

Xanthogrumma pedissequum t PR 

Episyrphus balteatus 1 PR 

Syrphus rihesii 4 t 12 PR 

S. vitripennis 1 PR 

Epistrophe e/igans 2 PR 

E. nitidicollis 1 PR 

Chrvsotoxumfestivum 1 PR 

Eupeodes corol/ae 1 2 1 t PR 

E. /arif0sciutus 2 t 1 PR 

E. nielsen, 1 PR 

S. scripta 3 3 1 2 20 1 x 2 PR 

S. taeniata 2 1 FR 

Plati'cheirus angusta!us 1 PR 

P. cltpearus 12 12 5 4 IS 3 6 6 PR 

P. immarginatus /perpal/idus *  1 3 x 13 x 4 PR 

P. peltatus (?) 2 1 t PR 

Ptrophaena grandirarsa 1 PR 

Me/anostorna ,nel/inurn 4 2 	11 PR 

Pipizella varipes 1 1 PR 

P.spec. 1 1 t PR 

Trichopsom tja flavitarse PR 

Cheilosia mutahilis t FH 

Chrvsogaster aerosa 3 2 -Al) 

Neoascia Ienur 4 AQ 

Eumerus sogdianus /strigatus 1 t PH 

Microdon eggeri t PR 

X/ota. floruni 1 SA 

X. st'/varu,n 2 1 SA 

Chalcosvrphus nernorum t 1 1 2 1 SA 

Senirra pipiens 3 5 x IS SA 

Temnosroma apiforme 1 SA 

T. vespiforrne t SA 

He/ophilus hebridus 2 2 1 x 5 AQ 

11. pendulus 1 AQ 

H. trivirtarus 2 t 2 1 x 15 AQ 

Anasim tja contracta t AQ 

A. inierpuncta 1 t 1 AQ 

4. lineata t IS 2 x 1 80 AQ 

A. /unu/ata t AQ 

A. transfuga t 
1 	t AQ 

Parhelophilus consimilis 1 1 1 AQ 

P. vers icolor 5 AQ 

M. tricolor 2 SA 

En sta/is ahusiva 3 2 1 4 2 t AQ 

E. arbustorum 1 2 AQ 

E. horticola 2 AQ 

E. intricaria 3 AQ 

E. nemorum t AQ 

E.picea 1 t AQ 

E. vitripennis 1 AQ 

Eristalinus sepu/chra/is 20 t 1 2 2 t 7 x 10 AQ 

Myathropaflorea t 2 AQ 

Tot. species 13 7 16 12 6 12 9 0 121 27 

The identity of these specimens is not dear yet. Possibly both species are collected. 
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4.2.8.2. Taxonomic and ecological groupings 

Species associated with aquatic habitats 

26 species associated with aquatic habitats are considered (Table 13). These species have 

been divided into two groups. Species group 1 contains the species with (semi-)aquatic larvae 

(2! species). These are the aquatic species in table 12. The larvae of most of these species live 

in mud or decaying matter at the margins of bodies of water. 

Species group 2 contains predacious species which are associated with swamps and 

marshes, but do not have an aquatic larval habitat (5 species). The larvae of these species feed 

on aphids. Often these Syrphid-species are specialised on aphid-species which are specialised 

on certain plant-species. For instance, the larvae of Platvcheirus immarginatus and P. 

perpallidus only feed on aphids of C'arex-species in wetlands. 

Table 15. Numbers of hoverfly species associated with aquatic habitats observed at the 

samplesites. (x = present in unknown numbers) 

4 	17 	12 	18 	19 	Ii 	13 	16 	110 	Ii 	1 Ecu 
Site 

group 1 

C'hrisogaster rn'/osa 3 	1 2 C 

N. fenur 4 C 

S. .çilen0.v 1 — 1 C 

Ilelaphilus hrhrulu.v 2 3 1 1 3 x 5 C 

II. pendulus 1 2 5 E 

II. trieivanis 3 1 2 t 10 x 15 E 

Anasimia coniracta 1 C 

A. interpuncta t — t t C 

A. lineata t — IS 2 x 1 80 E 

A. lunulata 1 C 

A. frans fuga 
1 

1 —  t 1 C 

Parhelophilus consimilis 1 t 1 C 

P. versicolor 5 C 

Eristalis abusiva 3 2 — 2 t 2 1 E 

S. arhustorurn 4 1 1 1 1 2 E 

S. horticola — 2 E 

S. intricaria 3 1 1 E 

S. nernorum 1 2 E 

E.picea t t C 

E. tenax — 7 10 t 1 E 

S. vitripennis 1 1 — C 

Species group 2 

Plan,chetrus angustatus 1 E 

P. clrpeatus 12 12 5 4 IS 3 6 6 E 

P. immarginatus /perpallidus t 3 x 3 x 4 C 

Pyrophaena granditarsa 4 5 2 4 5 t 3 C 

P. rosarurn t 1 1 t 2 C 

Tot. Species 7 4 8 8 9 13 7 11 12 19 

In the last column of table 13, a rough division is made between eurytopic and more or 

less critical species. The letter E indicates common species without a dear preference for a 

certain type of habitat, whereas the C indicates more critical species. 

The samplesites have been grouped in four clusters, given in table 16. In table 17, the 

number of species per cluster of samplesites is given. For each cluster, this number is divided 

into eurytopic species and critical species. 
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Table 16. Clusters of samplesites, from A to K 

Cluster Sarnpk's iie Descripfwn 

4, 7, 2 Inner flood plains near Hvoyensk and Pcrerov, 

2 8, 9 Wooded flood plains near HIupin. 

3 1 	3 Outer 	flood 	plains 	near 	Hvoyensk 	and 

Pererov.  

4 6, 	10, 5 Soos Out of the tlood plains near Hvoyensk. 

Table 17. Distribution of numbers of eurytopic and critical species over the clusters of 

samplesites. 

Clusier 8 uquaiie spec. 8 eurrtopic aq. 8 critical aq. 

1 14 7 7 

2 15 8 6 

3 IS 8 6 

4 24 8 IS 

Most of the species found near or in the flood plains are considered eurytopic and 

common, while a larger proportion of the species on sites further from the river is confined to 

particular habitats and (therefore) less common. 

Species associated with non-aquatic habitats 

In table 16 the numbers of Syrphid-species with non-aquatic larval habitats are given per 

sample site. A distinction is made between species with predacious larvae (feeding on aphids) 

and species associated with dead wood. 

Table 18. Number of predacious and dead wood-dwelling species per samplesite. 

Site 4 7 2 	8 9 1 	3 	6 	10 5 

Predators *  7 3 8 	3 2 7 	5 	3 	8 9 

Dead. wood 0 0 1 	2 3 3 	0 	2 	5 3 

Phytophagous 0 0 1 	0 0 1 	0 	1 	0 0 

*: the Live predacious species already considered in table 1 are excluded 

In species with predacious larvae, no dear tendency is visible. The number of species 

associated with dead wood seems to increase with decreasing influence of the river. This would 

not seem to be surprising, considering the fact that the area covered by forest near the river is 

relatively small. 

A surprisingly low number (two) of phytophagous species was found at the samplesites. 

Only single specimens were found.. 

4.2.8.3. Conciusions 

The observed numbers of individual species are too low to draw any conciusions 

concerning particular species. However, the overall view is interesting. The data seem to 

suggest the following (very prelimi nary!) conclusions: 

The number of species associated with aquatic habitats increases with decreasing influence 

of the river; 

Most of the species associated with aquatic habitats found in or near the flood plains are 

eurytopic and common; 

A relatively large part of the species associated with aquatic habitats found out of the flood 

plains is confined to particular habitats and less common; 

The data do not reveal a relation between the number of predacious species and the 

influence of the river; 
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Species-richness of species associated with dead wood seems to increase with decreasing 

influence of the river. 

The number of eurytopic species is constant with changing influence of the river, while 

the number of critical species seems to be twice as high on sites out of the flood plains. Possible 

explanations for the larger number of critical species on sites out of the flood plain might - for 

instance - be found in the lower extent of hydro- and morphodynamics (higher stability), the 

Iess eutrophic character of the water, etc. The Iarvae or pupae of many Syrphid-species 

hibernate in soil or litter. Probably they are not capable of surviving long periods of flooding. 

Very littie is known about the preferences of Syrphidae in relation to hydrochemical 

properties of their larval habitats, so it is not yet possible to use the species as indicators for 

certain hydrochemical parameters. 

General notes on the Svrphid-fauna of the Pripvat-plains 

The Pripyat-plains and their surroundings form a very interesting habitat for Syrphid-flies. 

Some of the species found, are considered to be rare and threatened on a European level 

(Speight 1999). Examples of these species are Anasim via lunulata, Mallota tricolor, M. 

rnegilliiformis and Eristalis crvptarum. (Some of these species were only recordes on sites not 

included in the research-project for RIZA.) 

A very intersting and valuable type of habitat is the hardwood alluvial forest, as visited 

near Hlupin (site 8). This habitat has rapidly disappeared from large parts of Europe during the 

20th century, which may explain the rarity of some of the species occurring here (i.e. Mallota 

trico lor). 

4 .2 .9 . Megaloptera 

Only once a larva of Sialis lutaria has been found, in sample D2, 4th of September. It is 

not dear, why this species is so rare, though the specific habitat, muddy bottoms, are very common. 

4 .2 .1 0 . Hydrachnellae 

There were 22 samples which need to be identified. 22 samples are from spring water 

bodies and 16 ones are from summer Pools 

4 .2 .1 1 . Oligochaeta 

We keep for identification 38 samples with very numerous specimens (22 were spring 

samples and 16 were summer ones). 

4 .2 .1 2 . Hydrozoa 

To this group of rather small organisms littie attention has been paid. In spring 1 specimen 

of Hydra was found in the sample of F2 and 1 specimen in H2; further about 100 specimens 

were seen at station F3. 

4 .2 .1 3 . Turbellar ia  

Tricladida were rather common in the quantitative samples. They were identified in the 

field (magnification 10 x). Only two species have been found: Dendrocoelum lacteum and 

Dugesia lugubris. Both were more common in spring. 

The other species belong to the Rhabdocoela. As a rule small Rhabdocoela will have been 

overlooked and were not identified. 

The known ecology of the species give no possibility for important conclusions. 

spring 
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4 .2 .1 4 . Lepidoptera 

Only very few aquatic Lepidoptera larvae have been found. Because of the fact, that most 

larvae or living near the surface, most of them have been encountered in qualitative samples. 

All larvae have been found in summer samples as foliows: 

Cataclysta lemnata 	 2 larvae in H 1 (qualitative sample) 

Elophila ni'mphaeata 	1 larva in C 2 

2 larvae in E (qualitative sample) 

Paraponvx statiotata 	1 larva in E (qualitative sample). 

All these species are rather indifferent to water quality. 

4 .2 .1 5 . Hirudinea 

We sampled a lot of Hirudinea speciments, which are in 30 samples opened for 

identification. 16 samples are from spring pools and 14 ones are from summer pools. 

In spite of that we identified a few species as: 

Hirudo medicinalis, Glossiphonia complanata, Boreobdella verrucata. 

4 .2 .1 6 . Am phibia 

In area investigated live mostly 10 Amphibia species. They are Pleobatesfuscus, Hyla 

arborea, Bombina bombina, Bufo bifo, Bufo viridis Runa terrestris (arvalis), Rana 

remporaria, Runa esculenta-complex, Triturus vu/gans and T. cristatus. 

The dominatn species are Runa esculenta-complex, R. arvalis and B. bufo. A little bit less 

population density (about 32 ind/ha) have P. fuscus, H. arborea, B. bombina. 

In the water bodies investigated quantatative samples had Rana arvalis larvae (27 ind/m2) 

and R. temporaria (2 ind/m2) and inG3 water body (27/05/99). Beside that it was B. bombina 

larvae (9,5 ind/m2), R.terrestris (3.5 ind/m2) and Tniturus vu/gans (0.5 ind/m2) in poot t 

(05/06/99). 

5 . General discussion 

5.1. Total num ber of species 

The list of species for nowadys from water bodies investigated inciudes 705 species from 

different groups (Tabl. 19). No doubt that a lot of species will be add in after the identification 

of additional groups from preserved samples. 

Nevertheless, the identifited species had diffefent faunistic representation. The most 

numerous taxa was Insecta, second place kept Rotifera and the next one was Crustacea (Fig. 40). 

In total we must admit that fauna of the water bodies investigated was rich both in species 

number and in population density of many species. In total the faunistic complex in 2-3 times 

more rich that in analogicl pools at more industnal zones of Belarus (for example >340 species 

for temporary pools at Minsk area) (Nagorskaya et all., 1998; 1999). 
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Table 19. Species number in different investigated groups 

Taxa Species NN 

Rotatoria 204 

Mollusca 43 

Ostracoda 42 

Cladocera 38 

Copepoda 25 

Garnrnaridae 2 

Asellidae 1 

Laeviocaudata 1 

Notostraca 1 

Chironomidae 98 

Trichoptera 11 

Ephemeroptera 2 

Odonata 43 

Coleoptera 82 

1-leteroptera 23 

Syrphidae 53 

Hirudinea (>3) 

Lepidoptera 3 

Turbellaria 4 

Megaloptera 1 

Arnphibia 10 

other Diptera 15 

Total: 705 
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Figure 40. The relation between taxa from water bodies investigated 

Species number which were in every Pool in the moment of the sampling is shown on the 

figure 41. It is interesting that trend in spring shows the species number increasing along pools 

gradient. And quite the reverse, trend is negative with the distance from the river bed in 

summer . The total species number per pool had not significant differences (F=0,3 1) between 

spring and summer samplings. 
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Figure 41. Total species number along water bodies gradient ( A — spring; B — summer) 

92 



9 

80

0 

 

70 

60 

50 

. 	40 
ci 

30 
cl, 

(1) 

20 

10 

0 

rota 

tatoria 

cera 

la 

" 	1-1 
Water bodies 	 K 

A 

90 

80 

70 

60 

50 

40 
cl) 	1 

U) 30 

20 

10 

0 

Total 

)tife ra 

cera 

la 

Water bodies 
	

K 

B 

Figure 42. Species number of plankton groups along water bodies gradient; A - spring; B - 

su mmer 

93 



Total 

tatoria 

epoda 

e ra 

H 
Water bodies 	 K 

A 

20000000 - 

18000000 

16000000 

14000000 

Z 	12000000 - 
10000000 

8000000 
.9 

6000000 
0. 	 i 

4000000 
Total 

2000000 
Rotifera 

0 
Cladocera 

A 	B C 	D 
E 	F 	

Copepoda 
G 	

H Water bodies 	 1 	
K 

B 

Figure 43. Population density of plankton along water bodies gradient: A - spring; B - 

summer 

94 



A 

Total 

Gamrnaridae 

Asellidae 

ther tptera 

-- 	V' .eroptera,Coleoptera 

Odonata 

T nchoptera Epherneroptera 

Mollusca 

Chirononiida 

Or-acoda 

Total 
" Gammarldae 

Asellidae 

j 	ther Diptera 

J '• HeteropteraColeoptera 

/ Odonata 

Trichoptera,Ephemeroptera 

Mollusca 

Chironomida 

Ostracoda 

B 

Figure 44. Species number of benthos groups along the water bodies gradient. A - spring; 

B - summer 

95 



Total 
Gammandae 

Allidae 

other Diptera 

Heteroptera,Coleoptera 

F onata 

ptera,Ephemeroptera 

OsUcoda 

A 

35000 

3000,0 

 
2500,0 

2000,0 

1500,0 

, 1000,0 

500,0 

5,0 
A B ç D E 

Water bodies 	 K  

1 	 Total 

Gammaridae 

Asellidae 

-. 	- 	other Diptera 

-- 	HeteropteraColeoptera 

donata 

hopteraEphemeroptera 

)llusca WliChuronomida 

Ostracoda 

3000 

2500 4... 
_v 

- 	 B 

B 

Figure 45. Population density of different benthos groups along water bodies gradient. A-

spring; B - summer 

96 



5.2. Habitat requirements and lateral zonation (pools gradient) 

The population density (abundance) of plankton changed in different water pools in 400 

time in spring and more than in 1000 times in summer (Fig 42). These values changed in 10-15 

time for benthos. (Fig 44). In summer average abundance of zooplankton increased in 10 time 

more than in spring, but the same value decrease in 4 times for benthos. It could mean that in 

spring the destruction processes on ecosystems investigated were prevalent but in summer 

nutrient in water column gave suitable situation foe algae and plankton production. 

All range of habitat requirements of invertebrates should be divided into two main 

categories: vegetation based and sediment based (The New River..., 1994). 

The first category inciudes emergent, submersed vegetation, moss and algae. These 

different habitats type support the widest variety of taxa but there is a wide range of values the 

nchest and poorest sites. Emergent vegetation is habitat for many insects (damseifly, dragonfly). 

Water areas associated with marginal vegetation offer pond like conditions and living space for 

water beetles and water boatmen. The plant sterns themselves support a variety of water snails 

and caddisfiy Iarvae . Large population of water fleas and Copepoda may develop in these areas. 

Such habitats are more prevalent at the margins of rivers, in sheltered backwaters, slacks and 

ponded sections more than in deep localities. 

The second one (sediment based habitats) includes gravel, silt, sand, day, etc. These 

habitats support much more less taxa ( for example Diptera species and beetles, Ostracoda, 

Oligochaeta and Chironomidae). 
Comparison of the habitat requirements of zooplankton species, Ostracoda, Insects as 

well as other community groups illustrates the importance of lateral habitat diversity in river 

system. For example, the habitat requirements of fishes vary with age. Fry can tolerate only 

slow-flowing water, tending to occupy vegetation channel margins and side-channels. Adults 

prefer deeper areas with faster fiows. Every age stages will prey most suitable and available for 

that biotopes group of hydrobiontes and as result the elimination of some species will be 

registrated. Many freshwater fishes are unselective, opportunist feeders, and some extent 

grayling, feed on aquatic invertebrates, particularly crustaceans and insects on/ or near the 

stream bed . The same situation will be for prey Insecta larvae, Amphibia and other taxa. 

River flood plain occupies a certain position along longitudinal gradient of the river system 

in total. Flood plain are themselves large-scale complex gradient between river- channel and 

upland within which are mosaic of vegetation types with a variety of lotic and lentic water 

bodies. The gradient zonation approach should be viewed only as a generalisation, but it gave 

some useful idea about river /flood plain system work. 

Flooding as natural disturbance is necessary element of river system function. Thanks that 

system changes with nutrients, «clean» one zones and «fertilised» other. The natural disturbance 

(flooding) sustain a habitat type diversity, spatio-temporal heterogeneity and support high level 

of biodiversity and species richness. 

Transition zones along water bodies gradient regulate fluxes of matter and energy both 

between adjacent ecosystems (bottomlwater column; water/vegetation, etc.) and across the flood 

plain. 

A lot of processes in water give in sum two main direction for matter and energy exchange. 

There are sedimentation (plankton block) and destructionlresuspension and flux from a bottom 

(matter transformation and bioturbation by benthos block populations). Benthic 

macroinvertebrates are important in structure and function of river system because of their role 

in the food web, productivity and decomposition, nutrient cycling (Zhukova, Nagorskaya, 1994) 

The processes in flood plain demonstrated relationship between different local patches 

across landscape scale. The landscape diversity is one of the reason of biotope diversity in water 

bodies and these in there term, the species richness/ or biodiversity. 



5. 3. Conciusions 

705 species were identified in total, (287 were plankton and 418 benthos species). It was 

found a big percent rare species in the fauna composition. The dominant species complex was 

selected for future comparative analyses 

The population density (abundance) of plankton changed in different water pools in 400 

time in spring and more than in 1000 times in summer. These values changed in 10-15 time for 

benthos. In summer average abundance of zooplankton increased in 10 time more than in spring, 

but the same value decrease in 4 times for benthos. It could mean that in spring the destruction 

processes on ecosystems investigated were prevalent but in summer nutrient in water column 

gave suitable situation foe algae and plankton production. 

The investigation of biota in flood plain water bodies gradient gives a broad perspective to 

use macrofauna for water quality assessment and a frarnework for more effective management of 

river ecosystems. To provide reliable information on species richness is a major information 

block challenge which must be met in order to assess priorities in conservation biology. 

6. General conciusion 

1. Hydrological and ecological links between river bed and flood plain different type water 

bodies are the central problem to have a knowledge and a comprehension of the way for river 

normal life and function. 

2. The total area covered with water has been very large in spring 1999 as well as in late 

summer of 1998. This means that in this area an aquatic ecosystem can have developed during 

about a year before our sampling period at the end of May. 

3. The pojma in May 1999 was very hypertrophic as appears from the thick layers of algae. 

Most probably the mass decaying of grasses in the flooded area has contributed as much or more 

to the trophic status of the oxbow lakes than extemal pollution of the Pripyat. Therefore the 

situation can change more or less after years with less summer flooding of the pojma than 1996 - 

1999. Moreover in years with less high water levels the eutrophication will influence only the 

oxbow lakes which have more direct contact with the river. More inland the flooding seem to 

stimulate the decay of plant material less strongly. The influence of ground and rain water can be 

studied only in years with less high water levels. Even than it can be that their influence on 

oxbow lakes in the pojma is very low, even in the lakes very near to the higher land. 

4. Most probably the differences between wet and dry years will enlarge or reduce the 

available habitat for many species of the oxbow lakes. Without doubt this will lead to great 

fluctuation in their numbers. 

5.Hydrochemical data and both species number and abundance of taxa demonstrated 

existence some water bodies with distinct influence by underground waters The preliminary 

analyses of data let to present some groups in accordance with their habitat requirements and 

ecological preferences along water bodies gradient from oxbows situated near river bed and 

influenced by river regularly to inland water bodies with soft water. 

The investigation of biota in flood plain water bodies gradient gives a broad perspective 

to use macrofauna for water quality assessment and a framework for more effective management 

of river ecosystems. To provide reliable information on species richness is a major information 

block challenge which must be met in order to assess priorities in conservation biology. 

Recommendations for further investigations 

1) How the results could be used? 

To estimate in detail the fauna diversity or most dramatic change in their distnbution in 

flooding area it is important to carry out the specific investigation in this aspect. In this case the 

species richness should be described through the numerous localities distinguished in habitat 

quality along the river. 

Nevertheless, it should be necessary to choose for investigation in monitoring manner (at 



least one time per month) a few number series of water bodies which environmental quality in 

remarkable level were provided to exchanging of allochthonic matter from the river flood plain. 

The community succession in these few pools during all vegetation season should give 

more dear idea about both the species richness dynamic and their correlation with environmental 

parameters. 

2). What it is necessary to do for the nearest future? 

The data obtained could be used as referenced ones to estimate physic-chemical 

parameters (for example, with Mann-Whitney U Test) and for biotic parameters which are used 

successful in many countries. In UK (BMWP) Biological Monitoring Working Party score 

system works and used of invertebrates data for water quality indication (The New River..., 

1994). 

In USA the benthic macroinvertebtate analyses inciudes 11 metrics which provided the 

assessment of structure (5), community balance (4) and function feeding component (2). They 

used as percent of dominant taxon, species richness, standing crop (ind/m2), diversity indexes 

and a biotic indexes bases on percentage between suitable for that arm taxa (Ephemeropteral 

Plecoptera! Thrichoptera / Chirononidae), etc. (Jacobi et al., 1998). 

The water quality assessment methods include as a rule diversity indexes (Shannon-Wiener 

(H'), Margalef, Mclntosh (M), Evennes index (E) as well as about 10 biotic ones. 

It is necessary to emphasise that every water bodies need to select the adequate methods 

for the situation estimation. 

The application of some biotic indexes with work in the original situations is a big 

problem. 

The lack of some of some taxa in unsuitable for their life cycles season could be reason for 

conclusion about pollution because they have high indicator values for some indexes. For that 

aim it is necessary to have information about normal succession in the pooi and life cycles of 

species from the community. 

It seems to be lack the universal index for all type of water ecosystem (or even for one type 

of ecosystem.). Nevertheless, for concrete ecosystem investigated the significant correlation 

between species richness and environmental features for the site provide some general indicators 

(Wright et al., 1998) 



8. Summary 

The macrofauna of 12 water bodies in Pripyat river flood plain in gradient from oxbows 

by river to inner pools was investigated in two seasons (spring and summer) in 1999. 

The poot gradient approach was evaluated on the relation between various water fed 

soues (flooding/ precipitation/ underground waters). Extraordinary flooding 1998-99 was a 

reason of untypical situation on pojma and completely different situation in pools in two 

periods of sampling. The influence of underground water was not very big and flooding and 

precipitation were prevalent, especially in spring. The area sampled at each of water bodies was 

very localized but the range of taxa considered was very wide. 

705 species were identified in total, (287 were plankton and 418 benthos species) and a 

list is open for vanous taxa not identified yet. It was found a big number rare species in the fauna 

composition. 

The population density (abundance) of plankton changed in different water pools in 400 

time in spring and more than in 1000 times in summer. These values changed in 10-15 time for 

benthos. In summer average abundance of zoopiankton increased in 10 time more than in spring, 

but the same value decrease in 4 times for benthos. It could mean that in spring the destruction 

processes on ecosystems investigated were prevalent but in summer nutnent in water column 

gave suitable situation foe algae and plankton production. 

The dominant species complexes were selected for future comparative analyses. The 

environment gradient between adjacent river ecosystem provide wide range landscape, biotope 

and biodiversity and are the necessary natural component of the river catchment. 

Hydrochemical data and both species number and abundance of taxa demonstrated 

existence some water bodies with distinct influence by underground waters The preliminary 

analyses of data let to present some groups in accordance with their habitat requirements and 

ecological preferences along water bodies gradient from oxbows situated near river bed and 

influenced by river regularly to inland water bodies with soft water. 

Hydrochemy of water bodies investigated was studied in respect of following parameters: temperature, 

oxygen, pH, conductivity and hardness both total and carbonatçalkalinity, nutrients 

PO4 , NO;, NOV), and ammonium (N}1). 

Pripyat flood plain waters is characterized by a big amount of organic (humic) matter 

as well as Fe content from bogs of the river catchment especially after a flooding. The typical 

feature of waters from the middle part of Pripiyat catchment as well as river itself isa deficit of 

oxygen saturation (40-85%). 

The decreasing of pH, conductivity and hardness both total and carbonate were 

mentioned along water bodies gradient from river to inner water bodies. There were a few 

exceptions from that tendency for a few pools , which were differed by the increasing of these 

parameters. It seems to be the underground / run-off waters contribution in water souses 

feeding at these poifits. 

pH of water bodies investigated let to characterize them as mild alkaline (6,5-7,5 in 

spring and 6,2-8,5 in summer) and only bog pools are really acidic waters. 

Pripiyat lowland waters are mild mineralised. They belonged to hydrocarbonate-

calcium II type. Conductivity of water bodies investigated decreased from oxbows by riber to 

inner pools varied in 1,6 time in spring (400-250 uS/cm) and in 10 times in summer (460-54 

uS/cm). These value lied in the middle part of the scale for fresh waters. 

The alcalinity decreased from oxbows by riber to inner pools within 2,0-3,0 (2,55-3,4 for 

stations C2, F2, II) in spring and 2,0-3,3 (4,6-3,3 for ones) in summer. These increasings 

probably were provided for run-off waters in the pooi patches. In tolat alcalinity was not changed 

in a great measure from 6tJh  years. 

The carbonate hardnessas decreased along the water bobies gradient mentioned above 

from 12 to 4 °dH in spring and from 10 to 2 °dH in summer, in the same time localities B and C 



had values 1 l-13°dH. 

The total hardness demonstrated distinct decrease trend from a river to inner pools - 

bog, changing from 13-15 to 
40 

 dH in spring and from 11-18 to 3 
0 
 dH in summer. An excess of 

values demonstrated again the localities Cl, F2 and H. So,oxbows by rivers bed as well as pools 

with undergraundwater feeding should be characterised as «medium hard», (in spring 

especially), while inner pools are «soft» (and even «very soft» for pool K, L and IVI). 

The nutrients amount of water bodies investigated confirmed their euthrofic type. 

Orthophosphates were characterised by considerable high euthrophic value in oxbows situated 

by a main river channel (A 11 D) and regularly flooded by nver waters, especially in spring after 

flooding (>0,43 - 1,0 mg Pil), while in summer these value dropped down to 0,15-0,25 mgP/l. 

The inner pools had 0,05-0,25 mg P/l. Phosporus loading of a system enhanced more than 5 time 

since 
60th  years, as result of a meliorative activity in up-river tributaries of Pripyat. 

Nitrite and nitrate ions content was high for the points (E and F) which were situated in the 

area with visible anthropogenic impact (water bodies B, C, E, F were used as watering-places 

by herds from villages, and pool E was situated by thc ploughed fertilised field). 

Ammonium was missing totally in all water bodies investigates both in spring and in 

summer. 

The line pools (C, F, II ) which had the anthropogenic alteration in the past showed the 

values which are close to oxbows by the Pripyat river. It seems to be a reason in the increase of 

underground water feeding. 

A zooplankton of studied water bodies was charactensed by a high number of species. A 

total number of species and specific forms of planktonic organisms found us in all research 

period was 267, among them 204 species of rotifers, the 25 of copepods, and the 38 of 

Cladocera. 

Ina list of planktonic invertebrates 38 species arenew in the fauna of Belarus. 

The 84 species of rotifers, the 14 of copepods and the 15 of Cladocera are registered 

firstly in the water fauna of the National Park "Pripyatsky". 

In a gradient of investigated water-bodies a species number and a density of planktonic 

invertebrates increased regularly along with a distance from the main river —bed in spring. In 

summer these fluctuations were irregular. 

Average density values of zooplankton populations were in 10 times higher in summer 

than in spring. In spring samples rotifers and Cladocera dominated in a number and in summer 

rotifers and different developmental stages of cyclops were more numerous. 

It was revealed 43 species of Mollusca (29 Gastropoda and 14 Bivalvia) dunng both 

spring and summer field works season. In spring we found the almost the same species number 

as in summer: 33 and 37 species respectively. The species list of mollusks according to 

quantitative samplings consists of near 84% from that of qualitative once. It is concluded that the 

method of quantitative sampling is capable of producing inestimation species richness and 

population density values of mollusk inhabiting water bodies in reality without taking into 

consideration the environmental Mollusca preferences. 

The greatest species diversity was mentioned in spring in water bodies G and H. It was 

the sampling sites where the most favourable conditions for mollusks were provided due to high 

quality physico-chemical factors which are responsible for species diversity, rich macrophytes 

development and a high level of photosynthetic activity. 

In summer the highest number of species were found in the locality A, B, C. These 

biotopes (sites A, B, C) were situated a very close to the river and as a result mollusks may 

colonize these habitats by passive dispersal effected by a number of factors. The advantageuous 

life conditions in this habitats be related with combination high quality of habitats and 

hydrochemical propeties suitable for mollusks. In summer in the sites from E to K the probably 

influence of the considerable decreasing water area or even drying up were the determining 



factor for maiacofauna of these water bodies. In the context of these comrnents in pools F, K 

were recorded the relatively low alkalinity, pH, hardness. 

The effect of season sampling on mollusk species number has been studied. The 

variable domination of mollusks species is appeared one of the characteristic features of 

sampling seasons. 	In spring 12 species have been found in more than 5 sampling sites of 

which only 4 (Lvrnnaea stagnalis, Planorbarius corneum, Viviparus con tectus and Bithvnia 

tentaculata) occurred in 50% of our sampling habitats in summer. 

The mollusk species assembiages demonstrated the increasing of stagnant mollusks 

species and lacking of reophilic ounces in spring. In summer samplings the bivalve mollusks 

(f.Pisidiidae) increased in number species as well as some other reophilic species (in the 

sampling sites A, B, C). 

The share of occurrence in the pools branchiate and pulmonate species differ in spring 

and summer samplings season. The tendency for decreasing the share of occurrence branchiate 

species was appeared more noticeable in summer season and probably reflects the real situation 

repeated every year for water bodies in floodplain of the river. 

In the water bodies of the Pripyat flood plain 42 Ostracoda species were identified. 

That testify the plenty rich Ostracoda fauna composition. 	Moreover, Lepidurus apus 

(Notostraca), Gammarus lacustris and Synurella ambulans (Gammaridae), Lvnceus 

brachiurus (Laevicaudata) -as well as numerous Asellus aquaticus (Asdllidae) inhabited the 

oxbows investigated. 

So in total there are 49 species of Crustacea (without plankton). 

The total species number per pool increased along water bodies gradient A • K in 

spring after flooding. In summer the trend to decrease of species number per pool from river 

bed to swampy areas was fixed distinctly. In the same time there are the tendency to increasing 

of species number with diversity of biotopes per pool. 

The population density of Ostracoda assemblages increased from the pools situated 

near the river bed to more isolated ones in spring. Its maxim meaning was in the big and diverse 

oxbows F, C and H. In summer it was back directed trend. The maximal population density of 

Ostracoda were fixed in oxbows by the Pripyat bed. 

4 species of Ostracoda which are the component of river fauna were found in the 

oxbows which have periodically / constant contacts with the Pripyat. 

12 species (31%) Ostracoda from water bodies investigated are rare for Belarus as 

well as for some European countries. 

The analyses of a relative abundance and ecological peculiarities demonstrated 

distinct ecological groups which inhabited different water bodied in gradient. They are 

ubiquists, river complexes species and species were attracted by soft more inland water bodies. 

The typical river Nematocera species as found in the main channel of the Pripyat 

(AquaSense, 1999) are nearly totally lacking in our samples. 

The water in nearly all localities at the northern side of the dike and also in the water 

bodies F and G directly along the dike at the southside was in spring and summer very 

eutrophic. The more inland lying water bodies H,I and K show more advanced succession 

and are smaller, but appear to be also a littie more mesotrophic. However they have still no true 

mesotrophic community. Also in these systems decaying of organic material is at least as 

important as production. 

The (last year often and prolonged) flooded pojma is inhabited by species hardly living 

in the river, but rather common in the oxbow-lakes. Interchange between these systems can play 

a special role in this year. 

The origin of the water seems to play hardly a role in the investigated water bodies: 

river and deep ground water had nearly the same composition (apart from phosphate); only pool 

K had more or less soft water, but no characteristic chironomid fauna. 
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Influence of the river seemed to be important in this sense that it caused higher trophy 

(through decaying material from pojma), sandy instead of organic silt bottom and other 

vegetation. 

Within one water body more or less ground or ram water can cause locally great 

differences in chironomid fauna. There are great differences between the fauna of spring and 

summer. Probably more predation in summer and more decaying plant material in spring are 

the main causes. 

Taking into account that truc river habitats and truc mesotrophic water bodies were not 

inciuded in the investigations the total diversity of the area is high. 

Dragonfly species were unevenly distributed along the studied gradient from river to bog. 

Eleven species were found in (almost) all sampled habitats. Seven species were insufficiently 

sampled to draw any conciusions. 

The remainder (nineteen species) could be attributed to four ecological groups: river species, 

flood plain species, bog species (some occurring in the adjacent lagg-zone) and transition 

species. The last category includes species occuring in the ligg-zone and the adjacent part of 

the flood plain. This part of the gradient is richest both in species and individual numbers. The 

four species restricted to this transitional zone are all particularly critical in respect to the 

vegetation structure of their habitat. The six species typical of the flood plain appear to be 

restricted to this zonc because of the absence of large, eutrophic or open water bodies elsewhere 

in the gradient. 

The 105 species of water beetles and bugs were found. For the most part they were 

Coteoptera - 82 species: Haliplidac - 7, Noteridae - 2, Dvtiscidae - 45, Gyrinidae - 2, 

Hydrophilidae - 20, Hydraenidae - 4 and Drvopoidae - 2. The water bugs (Heteroptera) were 

represented by 23 species: Corixidae - 9, Notonectidae - 2, Pleidae - 1, Naucoridae - 1, Nepidae 

- 2, Gerridae - 5, Hydrometridae - 1, Mesoveliidae - 1, Veliidae - 1. 

The tendency of decreasing of the relative number of reophilic species Haliplusfiuviatilis 

(Haliplidae), Hygrotus versicolor (Dytiscidae)and Gerris paludum (Gerridae) is shown in 

gradient of investigated pools fromA to K. 

The species of water beetles: Haliplus fulvicollis, Haliplus furcatus, Hydroporus tristis, 

H. eythrocepha1us, Graptodvtes granularis, G. bilineatus, Acilius canaliculatus, Enochrus 

coarctatus, Hydrochus brevis and bugs: Notonecta lutea and Gerris odontogaster typical for 

peat-bog were found mainly in the localitiesH and Ê. 
J-Jydraenidae - Ochthebius minimus, Limnebius truncatulus and Limnebius atomus were 

found in 111) and F4. Moreover these species are common in spring ecosystems of Belarus. It 
may be connected with the certain influence of ground water in this localities. 

The wide variety of favourable habitats in investigated floodplains result in occurrence of 
a rich fauna of water beetles and bugs. Enough rare species in the fauna of Belarus were found 
among them such as Hygrotus quinquelineatus, Hydrochus ignicollis Motschylsky, Cymatia 

bonsdorfii. Graphoderes bilineatus and Notonecta lutea are under protection in some european 
contries (Red List). 

It is assumed that the old bed "F" is intermediate among studied water-bodies in sense of 
ecological conditions (an influence of the Pnryat River). 

In summer a number of big predator water beetle and bug species be!onging to genera 
Dytiscus, Cybister, Acilius, Graphoderes, Hydaticus, Ilybius, Colymbetes, Rhantus, Notonecta, 

Ilyocoris increases - 686 specimens (29,0% from Coleoptera, Heteroptera) if compare to spring - 
60 specimens only (7,1%). 

Oxbows are important system-forming elements of a who!e natural complex in a range: 
a river (Pripyat, Neman) - meliorate channcls - big stagnant waters (old river beds, flood plain 
lakes) - small stagnant waters (ponds, temporal pools) - bogs and etc. In them a main body of a 
water beet!e fauna is concentrated. 
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The number of Syrphidae species associated with aquatic habitats increases with 
decreasing influence of the river. Most of the species associated with aquatic habitats found in 
or near the flood plains are eurytopic and common. A relatively large part of the species 
associated with aquatic habitats found Out of the flood plains is confined to particular habitats 
and less common 

The data do not reveal a relation between the number of predacious species and the 
influence of the river. 

Species-richness of species associated with dead wood seems to increase with 
decreasing influence of the river. 

The number of eurytopic species is constant with changing influence of the river, while 
the number of critical species seems to be twice as high on sites Out of the flood plains. Possible 
explanations for the larger number of critical species on sites out of the flood plain might - for 
instance - be found in the lower extent of hydro- and morphodynamics (higher stability), the 
less eutrophic character of the water, etc. The larvae or pupae of many Syrphid-species 
hibernate in soil or litter. Probably .hey are not capable of surviving long periods of flooding. 

The Pripyat-plains and their surroundings form a very interesting habitat for Syrphid-
flies. Some of the species found, are considered to be rare and threatened on a European level 

Examples of these species are Anasimvia lunulata, Mallota tricolor, M. megilliiformis and 

Eristalis crvptarum. (Some of these species were only recordes on sites not included in the 
research-project for RIZA.) 

A very intersting and valuable type of habitat is the hardwood alluvial forest, as 
visited near Hlupin (D). This habitat has rapidly disappeared from large parts of Europe during 
the 20th century, which may explain the rarity of some of the species occurring here (i.e. 
Mallota tricolor). 

General conciusion 
Hydrological and ecological links between river bed and flood plain different type water 

bodies are the central problem to have a knowledge and a comprehension of the way for river 
normal life and function. 

The total area covered with water has been very large in spring 1999 as well as in late 
summer of 1998. This means that in this area an aquatic ecosystem can have developed during 
about a year before our sampling period at the end of May. 

The pojma in May 1999 was very hypertrophic as appears from the thick layers of algae. 
Most probably the mass decaying of grasses in the flooded area has contributed as much or more 
to the trophic status of the oxbow lakes than extemal pollution of the Pripyat. Therefore the 
situation can change more or less after years with less summer flooding of the pojma than 1996 - 
1999. Moreover in years with less high water levels the eutrophication will influence only the 
oxbow lakes which have more direct contact with the river. More inland the flooding seem to 
stimulate the decay of plant material less strongly. The influence of ground and ram water can be 
studied only in years with less high water levels. Even than it can be that their influence on 
oxbow lakes in the pojma is very low, even in the lakes very near to the higher land. 

Most probably the differences between wet and dry years will enlarge or reduce the 
available habitat for many species of the oxbow lakes. Without doubt this will lead to great 
fluctuation in their numbers. 

5.Hydrochemical data and both species number and abundance of taxa demonstrated 
existence some water bodies with distinct influence by underground waters The preliminary 
analyses of data let to present some groups in accordance with their habitat requirements and 
ecological preferences along water bodies gradient from oxbows situated near river bed and 
influenced by river regularly to inland water bodies with soft water. 

6. The investigation of biota in flood plain water bodies gradient gives a broad perspective 
to use macrofauna for water quality assessment and a framework for more effective management 
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of river ecosystems. To provide reliable information on species richness is a major information 
block challenge which must be met in order to assess priorities in conservation biology. 

Recommendations for further investigations 
1) How the resuits could be used? 

To estimate in detail the fauna diversity or most dramatic change in their distribution in 
flooding area it is important to carry Out the specific investigation in this aspect. In this case the 
species richness should be described through the numerous localities distinguished in habitat 
quality along the river. 

Nevertheless, it should be necessary to choose for investigation in monitonng manner (at 
least one time per month) a few number series of water bodies which environmental quality in 
remarkable level were provided to exchanging of allochthonic matter from the nver flood plain. 

The community succession in these few pools dunng all vegetation season should give 
more dear idea about both the species richness dynamic and their correlation with environmental 
parameters. 

2). What it is necessary to do for the nearest future? 

The data obtained could be used as referenced ones to estimate physic-chemical 
parameters (for example, with Mann-Whitney U Test) and for biotic parameters which are used 
successful in many countries. In UK (BMWP) Biological Monitonng Working Party score 
system works and used of invertebrates data for water quality indication (The New River..., 
1994). 

In USA the benthic macroinvertebtate analyses includes 11 metrics which provided the 
assessment of structure (5), community balance (4) and function feeding component (2). They 
used as percent of dominant taxon, species richness, standing crop (ind/m2), diversity indexes 
and a biotic indexes bases on percentage between suitable for that arm taxa (Ephemeropteral 
Plecopteral Thrichoptera / Chirononidae), etc. (Jacobi et al., 1998). 

The water quality assessment methods inciude as a rule diversity indexes (Shannon-Wiener 
(H'), Margalef, McIntosh (M), Evennes index (E) as well as about 10 biotic ones. 

It is necessary to emphasise that every water bodies need to select the adequate methods 
for the situation estimation. 

The application of some biotic indexes with work in the original situations is a big 
problem. 

The lack of some of sorne taxa in unsuitable for their life cycles season could be reason for 
conciusion about pollution because they have high indicator values for some indexes. For that 
aim it is necessary to have information about normal succession in the pool and life cycles of 
species from the community. 

It seems to be lack the universal index for all type of water ecosystem (or even for one type 
of ecosystem.). Nevertheless, for concrete ecosystem investigated the significant correlation 
between species richness and environmental features for the site provide some general indicators 
(Wright et al., 1998) 
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Appendix 1. Zooplankton population density (N, ind/m3) : Rotifera, Copepoda, Cladocera 
Spring: 

Species Al A2 A3 Bi B2 Cl C2 Dl D2 El E2 F1 F2 F3 F4 Gi 02 G3 Hi H2 H3 1 Ki K2 K3 

Anueropsis fissa fissa 5000 

0 

3500 

0 

2000 x 3600 

0 

2500 

Ascomorpha ecaudis x x 800 x x 

Ascomorpha minima 

Ascomorpha ovalis 1 1 1 9000 

Ascomorpha salfans 

1 1 1 1 

9000  

0 

Asplanchna herricki 700 50 

Asplanchna priodonta helvefica 2000 140 40 

Asplanchna priodonta priodonta 50 200 2000 

Asplanchnella sieboldi x 50 

Bdelloida sp. 1800 x 20 60 400 2500 50 700 150 800 x 2000 

0 

x 120 x 1500 2500 

Brachionus bidentafa bidentafa 40 

Brachionus calyciflorus calyciflorus 200 

Brachionus quadridenfatus melheni 50 200 

Brachionus quadridentafus quadridentafus x x x 

Cephalodella gibba gibba 50 1000 

0 

7500 

Cephalodella sp. 

Cephalodella sp.sp. x 40 

Cephalodella ventripes ventripes 2500 

0 

2500 

Colurella aqueducta colurus 2000 x 

Colurella unsinata unsinafa 200 7000 x 5000 

0 

3250 

0 

2500 1500 

Conochilushippocrepis 1120 

0 

X 6200 

0 

3760 

0 

96001000 

0 

4125 

00 

2500x x 

Dicranophoroides caudafus - x 

Dicranophorus forsipa fus 

Drilochaga dela ge! 20 

Encentrum puforius putorius 

Enteroplea lacus fris - x 

Euch!anis contorta 1400 240 5000 40 

Euchlanis defiexa deflexa - 20 20 20 50 40 400 

Euchlanis dilatafa dilatata x 1 1 	200 1001 1 5000 1 5 0 0  



Euchlanis dilatata lucksiana 500 50 x x 

Euchlanis dilatata unisetata 480 20 50 2500 2000 3000 

Euchlanis incisa 1500 

0 

1025 

00 

Euchlanis lyra larga 1500 

Euchlanis m eneta 100 20 500 -  -  -  -  20 -  

Euchlanis sp. -  20 -  -  -  

Euchlanis spsp. 

Euchlanis t r iquet ra 2000 2500 

0 

x x 4500 

Eudactylota eudactylota x 20 x 1500 -  

I tura aurita aurita x -  -  -  

I tura aurita int  erm edia 

Kellicot t ia longispina X -  -  -  

Keratella cochlearis cochlearis 300 

Keratella cochlearis robusta 200 50 150 2000 800 8000 -  -  50 

Keratella cochlearis tecta 400 -  -  -  

Keratella irregularis irregularis 200 -  -  -  

Keratella irregularis wartm anni 50 700 -  -  -  

Keratella quadrata quadrata x 2500 X 2400 

0 

7200 100 4000 

Keratella t icinensis 500 150 1250 

0 

4200 

0 

5000 

Keratella valga brehm i 800 -  -  -  

Keratella valga valga 150 100 2000 4800 1600 -  -  x 

Lecane arcuata 500 200 100 2000 3000 

o 

1000 

o 

Lecane bulla bulla 20 1000 

0 

x 4000 x x 

Lecane bulla goniafa -  -  -  x 

Lecane closterocerca x x 1000 5000 

0 

2000 x 

Lecane copeis 1500 

Lecane curvicornis X 

Lecane desipiens 5000 

Lecane ham ata 1000 

0 

2500 

Lecane ludwigii ludwigii -  40 

Lecane ludwigii ohioensis 

Lecane luna balatonica 1  x 



Lecanelunaluna -  1400 1 20 100 20 1000 

0 

2500 2000 1500 

Lecane luna presum pta (papuana?)  -  -  -  2500 2000 x 

Lecane lunarislunaris 20 x 800 2000 

0 

2500 2000x 1500 2500 

Lecane lunaris crenata 1 
x 

Lecane quadridentata 40x x 

Lecane sp. 20 X 

Lecane sp.sp. 

Lecane sfichaea m etoria -  200 -  2000 -  1500 

Lecane tenuiseta tenuiseta -  5000 -  

Lecaneungu/ ata x -  -  

Lepadella acum inata acum inata 500 1000 

0 

5000 1600 

0 

1500 

Lepade! !aovaiis 80 1500 20 50 20 1000 

0 

2500 

0 

2000 

Lepadelia patella pateila x 50 x 200 7500 

0 

1500 

0 

3600 

0 

2500 x 

Lepadella rhom bopides rhom boides 2500 1500 

Lophocharis saipina X -  -  

Microcodides chiaena 1500 -  

Monom m ata act ices x -  -  

Monom m ata aeschyna 2000 

0 

Monom m ata enedra 5000 x 

Myt ilina crassipes -  20 x -  -  

Myt ilina m ucronata spinigera 50 200 20 X 2000 800 100 3000 

0 

1000 

0 

2000 5000 3000 

Myt ilina vent ralis brevispina x 

Myt ilina vent ralis redunca X 

Myt ilina vent ralis vent ralis 100 100 3000 

0 

7500 x 1500 

Nothoica acum inata acum inata -  50 

Notholca acum inata externa 40 

Notom m ata copeus X 401 50 

Notom m ata pachyura -  2500 400 -  1500 -  

Notom m ata sp. 20 

Notom m ata t r ipus -  -  -  x -  -  

Para fr ichocerca cylindrica -  -  -  -  5000 x -  

Pia tyias paf ulus paf ulus -  -  -  -  -  E-H -  1500 -  



Platyias quadricornis quadricornis 1200 1 4 0 0  2 0 0 0  40 x 

Polyarthra dolichoptera 1500 3 0 0  3 0 0 0  2 7 5 0  

00 

6 8 0 0  

0  

2 1 0 0  1 3 6 0  

01 

2 9 5 2  

0 

1 6 0 0  3 0 0 0  

0  

1 2 5 0  

0 0  

8 0 0 0  3 5 7 5  

0 0  

2 7 3 0  

00 

1 0 2 5  

0 0  

Polyarthra m ayor 6 0 0  1175 

00 

1 3 6 0  

0 

3200 1050 

00 

5 7 5 0  

0 

Polyarthra rem ata 1 0 2 0  

00 

2 0 0 0  

Polyarthra vu/ gans 7 5 0 0  2 4 4 8  

0 0  

2 6 5 6  

8 0  

1 1 2 8  

0 0  

Pom pholyx com planata 5 0  X 1 4 0 0  

Pos tclausa m inor 

Proales decipiens 2 0 0  2 5 0 0  

Proales sigm oidea 20 x 5 0  X X 

Squa t inella nos frum  rost rum  7 5 0 0  

Squat inel!a sim ilis 4 0 0 0  

01 

6 7 5 0  

0 

Squat inella tnidentata 1000 

0 

4 0 0  

Sfephanocerus fim bniatus 200 x 

Synchaeta kit ina 1 6 7 0  x 2 8 0 0  

Synchaeta pect inata 500 2 0  4 0 0  IOOX 7 0 0  4 0 0  4 2 0 0  4 4 6 4  

0  

1600 

0  

x 4 5 0 0 x 

Synchaeta t rem ula 1400 x 3 0 0 0  5 0 0 0  5 0 0  X 7 0 0  4 9 6 0  8 0 0  5 0 0 0  2 7 5 0  

0  

4 0 0  

Testudinella caeca 6 0 0  

Testudinella em arginula X 

Testudinella parva 4 0  - 

Testudinella pat ina m ucronata 5 0  2 0  

Testudinella pat ina pat ina 6 0  2 4 0  50 2 0 0  20 2 0 0  1 0 0  X 200 8 0  2 0 0 0  8 0 0  8 0  x 1 2 0 0 0  x 

Testudinella pat ina fr i/ obafa 1 
4 0 0 1  0 

Testudinella sp. 5 0 0  2 0 0  

Testudinella t runcafa ecornis 1 5 0 0 0  

Testudinella t runcafa fruncata 600 20 - - - 

Trichocerca bicnistafa 400 - - - 1 5 0 0  

Trichocerca capucina X 

Trichocerca dixon-nutalli 2 6 0  

Trichocerca elongata 1000 

0 

x 

Trichocerca iernis - - 4 0 0 0  x - 

Trichocerca insignis - - - - - 
Trichocerca longisefa - - - - 4 0 0 0  x 



Trichocerca porsellus x 500 1000 

0 

1500 

0 

2000 

Trichocercapusilla 50 200 100 X 

Trichocerca rat tus carinata 3500 480 x 400 400 1000 

0 

2500 40 7500 x 

Tr ichocerca rat tus m inor 50 2000 

0 

3000 

0 

2000 

0 

Trichocerca rat tus rat tus 1670 x 5000 

Trichocerca sim ilis 7500 

Trichocerca sulcata 5000 

Trichocerca tenuior x 500 800 

Trichot r ia posillum  bergi 200 6500 

0 

Trichot r ia posillum  posillum  x 100 800 800 4750 

0 

Trichot r ia t runcata t runcata 700 X 200 800 40 2000 x 

Ro,ifera SUM. 7300 5080 6400 1020 900 3840 9500 45237 

0 

21650 

0 

13300 3700 2880 18340 4E+ 05 40186 

0 

14782 

0 

67000 

0 

10100 

00 

26002 

0 

39250 

0 

46805 

0 

17510 

0 

COPEPODA 

At theyella(Brehm iella)  northum brica 150 

At theyella(Brehm iella)  fr ispinosa 1 
20 

Cryptocyclops bicolor bicolor 80 1400 x x 

Cyclops copepodit  1610 

0 

240 x 40 40 300 200 4250 

0 

1500 

0 

3500 1200 2600 1960 

0 

1600 

0 

4800 9600 3500 

0 

5500 

0 

3400 

01 

5250 

0 

3750 

0 

1750 

0 

Cyclops nauplii 2800 8400 1000 600 400 1670 1200 5000 

0 

2500 2590 

0 

4200 3080 

00 

1504 

00 

2984 

00 

1500 

00 

4500 

00 

9200 

0 

1500 

00 

2520 

00 

1050 

0 

Cyclops sp. 1 50 1500 

Diacyclops bicuspidatus 20 

Diaptom us copepodit  1400 60 400 x 3750 

0 

Dia ptom us nauplii 700 20 4000 4000 x x 3750 

0 

Epactophanes r ichardi 50 

Eucyclops dent iculatus 150 5000 x 160 2500 x 100 

Eucyclops m acruroides 20 

Eucyclops m acrurus 50 

Eucyclops serrulatus 1400 1200 60 40 300 50 780 40 100 80 

Eudiaptom us vulgaris 50 300 x 5017500 

Eurytem ora nauplii X 

Eurytem ora velox 50 50 2 0  



Harpact icoidae copepodif 20 20 1 1  4000 

Harpact icoidae nauplii 1400 240 x 400 200 400 50 X 40 250 X 800 4000 

Macrocyclops albidus 40 60 X 50 200 

Macrocyclops fuscus 50 

Megacyclops gigas 50 

Megacyclops vir idis 40 x 740 20 40 60 1000 

0 

7500 40 100 

Mesocyclops leuckart i 80 100 150 700 100 20 2 4 0 2 5 0 0  

0 

x 520 100 X X 

Mefacyclops gracilis x 

Metacyclops planus 50 2500 

Microcyclops sp. 50 
1 

20 

Therm ocyclops crassus (hyalinus)  X 40 

Therm ocyclops dubovski 0 0 1 
2500 x 

Copepoda SUM 21860 10140 1050 1100 700 2520 1820 92900 17750 32360 5500 2680 22460 22460 22460 22460 22460 22460 22460 22460 22460 22460 22460 

CLADOCERA 

Acantholeberis curviros fr is 1 	 60 60 2500 

Acroperus harpae 700 20 140 50 200 2000 5000 80 1000 

0 

1050 

0 

2500 

Alona cosfata 50 20 x 20 x 50 

Alona gut tata 550 20 400x x 

Alona rectangula 40 20 201000 

0 

2500 2500 1200 

0 

Alonella exigua 1 1 1 
20 400 x 2000 5000 6000 x 

Alonella sp. 50 

Biaperfura affinis 700 20 100 20 20 

Bosm ina longiros fr is 150 100 800 

Cam ptocercus rect iros fr is 80 20 50 20 

Ceriodaphnia m egops 3500 

0 

x 1500 

Ceriodaphnia pulchella 120 100 1250 

0 

Ceriodaphnia ret iculata X 700 300 100 6400 5500 

0 

2500 

Ceriodaphnia sp.(affinis)  20 2000 7700 40 1400 

Chydorussphaericus 2800 240 2500 1000 200 250 500 11501540 

0 

1400 21001000 

0 

2401280 

0 

1150 

00 

1150 

00 

60005000 

0 

1260 

00 

x 

Daphnia longispina 600 5600 400 1080 

00 

1600 1000 

00 

7500 3000 1000 

0 

Diaphanosom a brachiurum  - - - - - 120 - x - 



Disparalona rost rata 11 2 0  2 8 0 0  x lx  

Eurycercus lam ellatus 2 8 0 0  6 0 0  5 5 0 0  2 0 0  2 0 0  6 3 0 0  7 0 0  3 0  1 2 0  8 0 0  x x 2 0  

Graptoleberis testudinaria 20 1 2 0  lx x 8 0  x x 

Leydigia I eydigii 2 0  

Macrot r ix hirsuit icornis 

1 

5 0 0 0  1 5 0 0  

0  

5 0  

Picripleuroxus laevis 

Picr ipleuroxus st r iatus 5 0  5 0  

Pleuroxus aduncus 7 0 0  6 0  4 0  1 0 0  2 0 0  8 0  3 4 0  x x 

Pleuroxus t r igonellus 100 2 0  2 0  5 0  - - 7 0  4 0  - - - 

Pleuroxus t runcafus 1 2 0  5 0  2 0 0  1 0 0  - 5 0 0  5 0  2 0  7 0 0  1 1 	 5 0  x 1 2 0 0 0  - 1 5 0 0  - 

Polyphem us pediculus 1 4 0 0  6 0 0 0  4 0  2 0  x - - 

Scapholeberis m ucronata 7 0 0  4 0  x 4 0  2 0  2 5 0 0  - 5 0 0 0  

Sida crystallina 1 2 0  2 5 0 0 1  2 0  1 0 0 1  2 0  5 0  4 0  4 0  5 6 0 0  - - 

Sim ocephalus vetulus 4 2 0 0  1 1 4 0  

0  

3 5 0 0  1 2 0 0  9 1 8 5  1 4 1 0  

0  

1 0 0 0  3 5 0  1 6 8 0  

0  

1 6 0 0  5 0 0 0  

0  

4 2 5 0  

0  

1 2 0  x 3 0 0 0  x 

Cladocera SUM:  14100 19520 14850 2860 300 10235 16160 14650 1700 51970 51970 100 11960 18+05 2940 12040 

0 

26500 

0 

16750 

0 

10860 85000 17850 

0 

17600 



Zooplankton population density (Rotifera, Copepoda, Cladocera) 

summer 
NNofbiotopes Al A2 BI 82 Cl C2 Dl D2 El E2 F1 F2 Cl G2 II I  112 1 KI K3 

Anueropsisfissa/jssa 75000 15000 12000 150000 285000 5000 30000 32000 26000 34550000 1495000 50)) 1000 639000 

Ascomorpha ecaudis 50000 10000 40)))) 100 2000 

Ascornorpha saltans 750000 2000 1000 115000 10090 

Asplanchna piodonta /ielwtica 48000 68000 

Asplanchna priodorna priodonta 300000 10000 8000 

Asplanchna sieboldi loo)) 

Bdelloid(z sp. 500 15000 4000 8000 55000 2000 10000 12000 16000 25)) 115000 20000 1500 ) 0000 90))0 

Brachionus angularis angularis 36000 68000 

Brachionus angularis hidens 150000 1000 

Brachionus bennini 1000 

Brachionus budapestinensis hudapestinensis 2500 3000 500 

Brachionus cal)'ciflorus calyci/lorus 5000 2000 100 12000 

Brachionus calvciflorus  dorsas 1000 1000 

Brachionus caltciflorus  spinosus 25000 

Brachionus diversicornis (lieersicornis 10000 15000 

Brachionus quadridetuatus anctIognathus 150 

Brachionus quadridentatus brevispinus 15000 

Brachionus quadridentatus clurnorhicularis 101)1) 

Brachionus quadridentatus nielheni 2000 5000 

Brachionus quadridentatus quadridentatus 500 5000 200 5000 450)) 

Cephalodella cvclops 500 

CcphaIodeIla delicata eudelicata 2000 

Cephalodella fluviatilis 25000 10000 

Cephalodella for/icula 15000 50 

Cephalodella gibba gibba 500 1000 100 10000 2000 (5(100 10000 1000 

Cephalodella gracilis gracilis 11500 500 

Cephalodella megalocephala 2500 

Cephalodella sp. 500 

Cephalodella stereo 2000 50 

Cephalodella ventripes ventripes 3000 1000 

Cephalodella :eteta 10000 



('ollotheca sp. 75000 20000 1000 8000 %  1000 150 

Collotheca atrochoides 100 

Colurella colururn 1000 3000 

Colurella unsinata unsinala 5000 40000 2000 80000 5000 4000 20000 69000 25000 2506 350 

Conochiloides coenobasis 12000 28000 

Conochiloides dossuarius 1000 100 -  

Conochiloides sp. 15)) 

Conochilus hippocrepis 15000 

Dicranophoroides caudatus 350 1000 20)) 

Dicranophorus fo,iipatus 500 0 5000 

Dicranophorus sp. 5000 50 5750 

Encentrum diglandula 500 

Eothinia elongala elongata 5750 

Erignatha claslopis 

Euchlanis contorta 500 0 100 100 150 1000 

Euchlanis deflexa deflexa 50 1000 1000 100 56)) 150 

Euchlanis dilatata dilatata 5000 100 5)) 30000 15000 

Euchlanis dilatata luckiana 5000 500 

Euchlanis dilatata macrura 5750 

Euchlanis dilatata unisetata 
1 

100 10000 100 560)) 35)) 

Euchlanis incisa 1000 

Euchlanis nlenea 100 200 

Euchlanis triquetra 
17250 1(1(10 

Eudac()lota sp. 
86250 1000 

Ei/mia wachiata 1000 100 

Eilinia longiseta Iimnctica 60000 10000 

Fi/inia longiseta longiseta 6500)) 15000 256000 688000 500)) 100 

Ei/mia term ina/is 
20000 

Ilarringia eupoda 
2000 

Hexarthra mira 280000 16000 

Itura aurita intermedia 5000 2000 5000 20000 IS)) 

Itura mcersi 50)))) 4500 

Keratella cochlearis robusta 5000 6000 

Keratella cochlearis teca 25000 25000 1220000 3440000 5000 990000 112000 268000 



Keratella irregularis irregularis 144000 252000 

Keratella irregularis warlfn aan! 50000 25000 

Keratella ticinensis 2500 15000 228000 115000 15000 4500 

Lecane arcuata 1 7250 85000 51(0).) 

Lecane bzilla bulla 500 500 400 2000)) 
1 	

100 30000 8000 500 6000 115000 35)8))) 
1 

1000 1000 

Lecane closlerocerca 1 000 4000 2500)) 100 15000 50)) 28750 35000 5)) 5000 

Lecane decipiens 500 

Lecane flexilis 

Lecane harnala 50 40000 100 2000 5)) 5000 1000 

Lecane ludwigii 100 5000 1000 

Lecane luna balatonica 11500 200)) 

Lecane luna luna 1000 500 10000 30000 

Lecane luna presumpla 250 

Lecane lunaris 1 000 500 500 3500)) 50 5000 200)) 100 5750 5000 1(68) 

Lecane quadrideniata 50 600 

Lecane siichaea ne1oria 1 000 11500 

Lecanefurcata 
17250 

1 
500() 5000 11)01) 

Lecane ungulata 500 300 

Lepadella acurninala acurninata 1 000 500 5000 17250 10000 5000 4500 

Lepadella ons/ is 500 2000 100 5750 750 

Lepadella pa/dia pa/dia 500 20000 1000 30000 4000 2000 115000 2500)) 5000 1000 

Lepadella rhornbopides rhornboides 230000 500)) 
1 	

1000 

Lindia pallida 25000 10000 100)) 

Lindia truncata 100 

Lophocharis ox)ster,zon 100 

Lophocharis salpina 17250 

Metadiashisa sp. 100 

Mono,n,nata ac/ices 2500 745000 65000 250 

Monommata aesch)na 1 1 
1 1500 5000 

Monontnata caudaturn 10000 

Monornniata enedra 400)) 

MIS//ina ruucronata spinigera 51)01) 51)1)0 700 28750 500 100)) 

Met//ina trigona 500 

Mytilina ventralis redunca 400 50 10000 2000 



Miilina ven/rails ventraiis 65000 1000 2000 5750 1250 

Notonirnata giiphura 500 

Noto,nn,aga pach'ura 100  

Parencent,u,n piicalurn 1 000 

Piat'ias pantins patulus 51)0(1 200 11500 30000 

Piati'ias quadricornis quadricornis 50)) 1 50 500 

J'içurorhrocha robusta 5000 S() - ()))()() 

Polvarihra dolichoptera 10()00(10 435000 212000 184000 4750)) 20000 61000 10000 20000 45400)) 1000)) 552000 2000000 75000 4000 51)1)0 28800)) 

Polvarthra eurvp!era 1 000 500 

Po/varthra longirentis 8000 16000 8000)) 198000 3010000 5(8))) 

Po/tarthra ,e,nata 25000 5000 955000 48000 

Po/i'arthra vu/gans 1 00000 5000 
1 

155000 0 (08000 99000 

/'ornphohv suicata 35000)) 40000 2 7600)) 412000 1500)) 854000 

Posiclausa h)p1OJliS 2500 15000 1500)) 2000 250000 5000 450)) 

I'roaies decipiens 1 00 

P,-oaics sigmoidea 1 5000 1  200 500 5750 50 

Proales sp. 50 

Proalinopsis sp. 5750 

Rest/cola toelandocus 50 

Scaridiurn longicauduni 1 0001  50)) 25000 1000 5000 50 

Squatineiia rnutica 50 5)1)0 

Squaiineiia rostru,n ras/runt 5000 lol) 

Squatineiia sint/ijs 5750 15000 

Squatineila iridentata 2500 20000 

Stephanoceros firnbriatus 150 

S1'nchaeta kit/na 45000 

Svnchaeta longipes 1000 500 6000 230000 58000 

Synchaeta obionga 400)) 

Svnchaeta pectinata 5000 24000 56000 2000 75000 30000 450)) 

S)'nchacla st)'lata 8000 

S)'nchaela tre,nuia 5000 150 5)) 

Taphrocarnpa selenura 1 000 50 250 

Testudinelia ernarginula 1 000 2000 

Testudinella pa/ina ,nucronata 1 
i oo 



Testudinella pal/na patina 17250 250 1000 

Testudinella truncata lruncala 5000 

Trichocerca bicristata 500 5000 

Trichocerca bidens 1 50 

Trichocerca capucina 1 0000 50 16000 12000 

Trichocerca cylindrica 1 75000 10000 

Trichocerca dixon-nutalli 500 

Trichocerca ier/Ijs 5000 1000 lOO 

Trichocerca iner,njs 4000 4000 1000 jou 

Trichocerca inte,-niedja 100 

Trichocerca nlusculus 500 

Trichocerca parvula 5750 

Trich( -erca porsellus 100 50 5000 

Trichocerca pusilla 1 50000 25000 4000 4000 1000 100 200 9000 

Trichocerca rattus cor/nato 1 00 250 100 100 

Trichocerca rattus nl//lor 2500 10000 1000 5750 1000 

Trichocerca rattus ramis 50 
1 

1000 

Trichocerca sjnjj/js 25000 10000 108000 300000 2500 0 5000 

Trichocerca sp. 20000 

Trichocerca lenuior 5000 11500 250 

Trichocerca tigris 1 0000 2000 

Trichotria posillum hcrgi 2000 

Trichotria posilluni posilluin 30000 10(1(1 20000 11500 

Trichotria truncatu,n (rU/lcafunl 5000 5000 

kou/cru St %i: 35(25) ) )  827 	5) )   7444901)   5,575( ll)   2)44 5, 0 15231 ) ) ) )1 941/ S11 51(785) )  2731)4) )U 171154110 50 lij if i)  157 1fl 55) )  5,11/ ,)17)11 )  1.12450 I 1) 1(2550 

cflptocjclops hicolor hico/or 100 l 5000 3000) )  50 

Çoc/ops copepodit 37500 2000 3000 2400) )  3250) )  2450(9)  2000 (36000(1 30000 720) ) ) )  8000 150000 11500) )  10000 2000 45000 4500 

Cvclops naup/ii 600000 30000 6400) )  40000 7501)1)  745000 49000 85000 130000 144000 32000 494000 )15000 70000 2500 120000 121500 

Diaplonius COp/'pOdit 500 100 

Diaptornus /Ial)p/ii 
4500 

Ectocyclops phalcra/uu 2000 200 250 

Ergasi/is sp. 100 

Euc3'clops denticulatus 600 3000 3000 300 



Eucyclops m acruroides 2000 100 

Eucyclops serrulalus 500 5000 10000 2600 250 1000 

Eudiaptom us vu/ gans 550 250 

Eunsernora velox 150 

Harpact icoidae nauplii 4000 7500 10000 1000 85000 100 5750 1000 

Macrocrclops albidus 1000 100 5050 50 1000 600 150 

Macro cyclops fuscus 1 00 400 2000 

Megacvc/ ops vir idis 200 300 800 700 

Mesocyc/ ops leuckar0 1 50 250 600 25000 7000 000 200 4000 800 1000 200 3000 

Metacyc/ ops gracilis 00 200 150 

Therrnociclops oassus (hralinus)  500 100 45000 500 150 5000 1400 

Therm ocvclops oithonoides 600 750 

Paracvclops afflnis 150 

(opejwilu St 08350 32)))))) 67I5I1 l())l})l)) 1167110 11)41(2)))) 528)))) 1622700 Ilul)SII 21856)) 40451) (05135)1 14)256 8(05)) 411(1 172108 (((15(1 

Acroperus harpae 1000 50 500 550 51100 2000 1500 6000 50 50 

Alona rectangula 500 200 500 2000 25000 150 7110 2500 000 

4/ one/ la exigua 300 2000 

4/ one/ la nana 1000 

Bosm ina / ongiroslnis 30000 50 4500 28000 2000 

C'arnptocercus reclirost r is 100 50 

Ceniodaphnia nu'gops 1 00 7000 500 30000 LOO 

ceniodaphnia pu/ chella 1000 1500 90)) 95000 200)) 

Ceniodaphnia quadrangula 65000 50 200 

Ceniodaphnia renculauj  100000 150)) 300 600 50 

ceniodaphnia roiunda 150 

Ch)darus sphaenicus 4000 2000 5()11() 3000 4000 10000 81)1)0 400)) 18000 30(1(1 1 50 50 

Diaphanosonza brachiuru,n 10000 1000 100 10000 6000 

Dispara/ ona rost rata 0(1 

Graptolebenis testua'inania 500 1000 40)0) 1000 

I / yocnyptus sordidus 50 

Macnot r iv rosea 1000 

OxlI rel/ a tenuicaudis  50 

Picri1 leuroxus stniatus 1000 



Pleuroxus aduncus 5000 - 

Pleuroxus I r igonel/ us lOO 

Pleuroxus t runcalus 500 500 500 lol) 150 2000 150 50 350 

Polyphenius pedicu/ us 50 200 15000 3000 6000 

Scapholeberis nwcronata 1500 350 1000 1 5000 4000 50 1000 

Sida crystallina 2500 3000 

Sinioccphalus espinosu.r 
000 100 

Sim ocephalus vetu/ us 1 500 15000 1000 100 1500 400 600 

( ludoceja St  .I :  465(6)  35) )  355) ' 315511 147(1(1 98) ) ) )  475(1 2(81511 1511( ( I )  29( ,) ) ) )  1711511 56(511 1)11(1)  49511 1511 1 

Appendix 2 . Populat ion density of Mollusca ( N , ind/ m 2 )  
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Succineidae 0 ,5  4  2  

Lym naeidae JJ 3  9  1  4  2  0 ,5  

Lym naea sta gnalis 1 1 1 2 1 3 3 4 2 4 ,5  

Radix auricular ia 2 ,5  2 

Radix ovata 3 3 4 

Sta gnicola palust r is -  com plex 

Sta gnicola corvus 1 

Physidae jJ 

Physa font inalis 5 1 2  3  1  1 ,5  

Planorbidae JJ 

Anisus (Disculifer) , j j  5 2 

Anisus vortex 2 5 3 

Anisus vort iculus 3 

Bathyom phalus conton'us 1 1 2 

Gyraulus,j j  2 ,5  0 ,5  

Gyraulus albus 2 ,5  4  1 

Gyraulus r iparius 1 (?)  

Planorbis,j j  5 

Planorbis planorbis 1 1 ,5 1  1  3 

Hippeut is com planatus 0 ,5  

Planorbariuscorneusj j  2  1  1  1 

Planorbarius corneus 2 2 1 4 2 5  4  0 ,5  2 7  6  6  4  2 

Sum :  1,5 8,5 12 6,5 39 52 6 18 8 9 37 9 19 34 35 18 13 3 0,5 

Unionidae,Jj  0 ,5  

Dreissenidae 

Dreissena po/ ym orpha 0 ,5  

Sphaeriidae 

Pisidium , f1 2 3 1 1 6  

Pisidium  nit idum  1 6  

Pisidium  obtusale 1 

Pisidium  pseudosphaerium  1 6 

Pisidium  henslowanum  2 ,5  1  1 

Pisidium  casertanum  3 

Pisidium  subt rucatum  1 0  1 

Muscu/ ium  lacust re 1 1 

Sphaerium corneum j j  1 0 ,5  6  2  

Sphaerium corneum  2  0 ,5  1  1 2  1  



Appendix 3. Populat ion density of Ost racoda, Asellidae, Gammaridae, Laevicaudata, (N ind/ m2)  

sDrirng 

r.rrshr.(dI,,üWr'w 

Candonopsis  

(:vclocjpris 

Cjpridopsis elongatu  

1 

Cjprispub— 

jp 

Fabaeroformiscandonafabaeroformis- 
WTp1Ii 

FabaeroLormiscairdonaholqAaiiipfi  

Fabaero forntiscairdonaprotzi 

-----------i------------- 

hR,,J,mrIfl7Zh,.w 

Limnocj-Ihere 



Pseudocandona  

Pscud

[ 1WfJJ 

.rnwujj 
Fabaeroform isca"t j ia ------------------------ _ w I I I T1

Gammaridac 

- - - - - - - - - - - - - - - - - - - - - - - -  

L.I  

 

Gxm m aruslacust r is 
yir ,777?j1,qi, 

v7m?rnrrmîi -  ----------------------- 
yyyprw prj  

I lUT! ------------------------ 
s u mme r 

Species Al A2 BI  B2 Cl C2 DI  D2 El E2 F1 F4 01 02 I ii H2 1 KI  K3 

Candona candida 1 2 0  176 17 65 1 2  4 1 

Candona I indneri 1,5 4 - 
Candonaneglecta 1 7 8 2 ,5  - 
Candona weitneri 78 1 - 
Cyclocypris I aevis 6 

Cypria curvifurcata 1 16 

Cypriaexcu!pta 15 73 

Cypria lata 

Cypria ophtalm ica 2 ,5  3 2  3 2 4  10 4 0  2 2  1 2 2  1 114 1 2 ,5  

Cypridopsis obesa 2 2 0  11 

Cypridopsis vidua 19,5 1 13 2 0  1 2  3 6 11 31 123 19 3 



Fabaeroformiscandona caudata 	 441 	 191 
Fabaeroformiscandona fabaeroformis 	2 	 21 
Fabaeroformiscandonafragilis 54 21 314 2161 13 
Fabaeroformiscandona hyalina 

Fabaeroformiscandona protzi 6 - 
Fabaeroformiscandona acuminata 8 - 
Physocypria kraepelini 152 11 
Pseudocandona corn pressa 8 8 1 

Pseudocandona inscuipta 2 

CandonaJJJ 10, 

5 

620 19 47 38 4 2 

Pseudocandona jij 0,5 16 2 4 - 
Fabaeroformiscandona jij 1 4 192 5 1 

SUM: 14,5 56 56 13 104 1110 118 704 344 35 47 321 123 1 120 15 38 5 

SpeciesNN 2 5 4 1 6 9 6 7 3 5 5 2 1 1 0 3 2 2 1 

Average sp.NN/pool 6 4 11 7 5 6 2 3 2 2 

Asellus aquaticus 3 6 1 109 

Gammaridae 1 

Garnmarus lacustris 2 2 3 6 4 - 

Dugesia lugubris 3 

Dendrocelus lacteum 1 

Dalyellia viridis 1 

Hydra 1 

Hirudinea 

Appendix 4. Population density of Chironomidae Iarvae (N, ind/m2) 

sprin 
Stations Al A2 A3 BI B2 Cl C2 Dl El E2 F1 F2 1F3 F4 G1 G2 G3 HI H2 H3 1 K1 K2 K3 

Ablabesmyia monilis agg 20,5 1 15 11,5 2 1 2 2 0,5 3 3 3,5 11 0,5 1,5 1 33 
Acarnptocladius 

Acricotopus lucens 2,5 1 
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marmorata  

summer 
Species Al A2 BI B2 Cl (:2 Dl D2 El E2 F1 F4 GI C2 III 112 1 KI K3 

Ablabesrnyio m onilis agg 

.4carnplocladius 

A cr icotopus lucens 

Anatop',, iu plurnipes 1 30 1 1 

( 'hiro,,on,us ( i, : dt ' l)  1,5 2 

Chironornus annularius 5 0.5 

Chirononius cingu/ atus 

Chironornus corn niutatus 

Cit irononzus lur idus agg 5 1 2 

Chiro,,ornus rnelanescens 

Chironornus nuditar is 1 

Chironon,us obiusidens 

Chironornus pallidivit tatus 

Chironornus plun,osus agg 1.5 5 

( 'hirononzus r iparius agg 

( 'hironornus indet . 0,5 21 1 1 1 13 0,5 t 

( ' ladopelrna gr. laccophila 1 31 0.5 

( 'I a'pelnza gr. lateralis 20 29 1 2 

EA Cladotan1arsus 



Clinotanypus nervosus 18 

Corynoneura coronata 

Corynoneura scutellata agg 1 2 4 1 2 

Cricotopus bicinctus 

Cricotopus cf elegans 

Cricolopus gr. cy/ indraceus 6 

Cricotopus gr. syh'est r is 0,5 2.5 11 0,5 1 2 

Cricotopus holsaus 

( 'r j 'ptochironom us 0,5 1 

Dicrotendipes lobiger 0,5 

Dicrotendipes nervosus 0,5 

Einfe/ dia pagana 

Endocl, irononzus albipennis 0,5 2 0,5 4 21 2 1 0.5 

Endochironom us gr. dispar t? 

Endochirononius tendens 2 t 6 2 0.5 

Glyptolendipes caulleola 2 5 

Glyptoteiidipes gripekoceni 

Glyptotendipes m de! . 2 Ml 1 2 

Glyptotendipes niancunianus 

Glvptotendipes pa/ lens 2 1 

Glyptotendipes puripes 0,5 3 

Gl,yptolendipes spee. Ospel 

Gut t ipelopia gu( ! ipe,,nis 

Microchirononius lener 

Microtendipes ch/ ons agg 

Monopelopia tenujeulcar 

iVanocladius (?)  dist inetus 

Parachironom us gr. arcuatus 

Parac/ : iro,,onzus vit iosus 0,5 

Paratanytarsus ( in de! .)  

Paratanytarsus dissin,i/ is agg 

Paratwivtarsus grilnnzii 

Paratanytarsus inopertus 

Paratanytarsus lauterborni t  

Para/ un ytarsus leneh/ ulus 

Phaenopsec! ra 

Poljpedilum  nuheeulosum  agg 6.5 1,5 7 3 2 

Polypedilum  sordens 0,5 t  2 2 0,5 
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Appendix 5. Population density of Coleoptera, Heteroptera (N, ind/m2) 
spring 
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Appendix 6. Populat ion density of Odonata I arvae (N, ind/ m2)  
spring 

Lestes 

Coenagrionidae 

1 .ir .i' t4 I Tfl1 flMfl1 I ,' ,ii 

_________
.  
_______________- - - - - - - - - - - - - - - - - - - - - - -  ______

Jfl 	 li h&.iuvri'iFT 

jitiflrnfl 

summer 	 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Species 	 1 A1  1 A2  1 B1  1 B2  1 C1   1 C2  1 D1  1 D2  1 E1   1 E2  1 F1  1 F4  1 G1   1 G2  1 H1  1 H2   I I  I K1  jK3 1 
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Appendix 7. Populat ion density of Trichoptera and Ephemeroptera (N, ind/ m2)  

snrinT 

species 

i

________________-  -  
LLs 	 F1 ,t1 T;Ft  -  ----------------------- 
Triaenodesbicolor __________-__ u _____-_- - - - - - - - - - - - - - - - - - -_- -  
[sn; _I_ UEiii 

KIUI. 

summer 

Species 	 1A1 1A2 1B1 B2 iCl 1C2 Dl 02 1E1 E2 F1 1F4 1G1 1G2 1H1 H2 1 1  1K1 1K3 

cf. Agtypnia picta 	 1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 1 



Athripsodes aterrimus 1 2 

Holocentropus dubius 1 2 

Holocentropus picicornis 1 

Phryganea bipunctata 4 

Phryganea grandis 1 

Triaenodes bicolor 1 6 1 26 1 7 7 1,5 7 0,5 

Tricholeiochiton fagesii 0,5 

Caenis 6,5 1 5 3 2 2 1 0,5 8 38 0,5 2 11 

Cloeon dipterum 4 5 28 280 340 21 49 270 64 86 36 103 153 8 38 18 46 11 

SUM: 11 6 281 282 348 27 53 304 67 96 43 105 161 9 76 19 55 23 

Appendix 8. Population density if other Diptera (N, ind/m2) 
surin 

Stations 	- Al A2 A3 Bi B2 Cl C2 Dl El E2 F1 F2 F3 F4 Gl G2 G3 HI H2 H3 1 Kl K2 K3 

Anopheles 0,5 0,5 

Cerafopogonidae 1 

Chaoborus 0,5 12 39 9 14 8 2 11 2 1 0,5 74 9 66 

Culex territans 

Culex indet. 

Coquilletidia richiardii 

Dixella aestivalis 

Dixella amphibia 1 

Limoniidae 

Phalacrocera replicata 0,5 

Psychodidae 

Stratiomyidae 

Tabanidae 



summer 
St at i ons Al  A2 Bl  B2 Ba Cl  C2 C2a Dl  02 El  	 1E2 F1 F4 1G1 G2 HI  H2 1 1K1 K2 

Anopheles 2 1 12 1 1 2 

Cerafopogonidae 1 1 

Chaoborus 6 2 2 1 15 2 6 

Culex territans 

Culex indet. 

Coquilletidia richiardii 

Dixella aestivalis 

Dixella amphibia 4 

Limoniidae 1 1 

Phnlacrocera replicata 

Psychodidae 1 

Stratiomyidae 

Tabanidae 1 1 

Tetanoceridae 

SUM: 1 6 1 2 1 1 14 2 7 1 15 2 2 8 

Appendix 9. Coleoptera and Heteroptera from qualitative sampies 

Pool s 	 A 	 B 	 C D E F 	 G 	 H l K 

Coleoptera 

.Peltodvtes CUeSUS 2 2 3 

Ha/iplus con/in/s 

Haliplusjiavicol/is 

1-la//plus fluviati/is 3 

lialiplus fulvico/lis 2 

Haliplusfurcatus 2 

hal/plus ruficollis 1 3 1 2 

Noterus clavicornis 1 2 5 

Noterus crassicornis 9 9 16 41 2 69 

l-Ivphvdrus ovalus 5 5 3 

Bidessus unistriatus 1 1 1 1 1 	1 4 3 



Bidessus grossepunctatus 1 

Coelam bus irnpressopunctatus 1 1 13 2 6 1 

Hygrotus decoratus 1 1 8 12 

Hygrotus inaequalis 1 t 1 4 5 1 1 1 

Jlvgrotus quinquelineatus 

Hvgrotus versicolor 21 23 4 t 2 

Suphrodvtes dorsalis 1 

I-Ivdroporus angustatus 6 1 

Hydroporus tristis 1 

Hvdroporus urnbrosus 8 5 

Hvdroporus palustris 3 

Hvdroporus incognitus 5 3 

J-Ivdroponts ervthrocepha/us 1 4 

Jlvdroporus Juscipennis 1 

Hvdroporus rufi/rons 3 

Graptodvtes pictus t 

Graptodvies granularis 2 1 	4 

Graptodvtes hil/neatus 1 

Porhi'drus lineatus 3 1 12 3 6 2 

Laccoplu/us h 'al/aus 1 1 

Laccophilus ininutus 1 1 12 

Copelatus haenzorrhoidalis 1 2 

Agabus fuscipennis 1 3 

Agabus undu/atus 1 

Ilvbius fenestratus 3 

Ilvbius suhaeneus 1 1 

Rhantus bistriatus 1 

Rhantus notatus 

Rhantus lat/tans 5 2 1 t 
1 	

1 1 

Hi'daticus bern/niger 1 

Hvdaticus trans versa/is 1 

Graphoderes bilineatu.s 2 2 1 

Graphoderes cinereus 1 

Di'iscus circuincinctus 1 



Çvbister latera/imargina/is 

Gyrinus marinus 2 9 5 

Gyrinus nala lor 1 1 

Jie/ophorus granularis 

He/ophorus griseus 1 	2 

Hvdrochus brevis 1 1 

Hvdrochus carinatus 

Hydrochus ignicol/is 5 

Spercheus emarginatus 

Coelostoma orbiculare 

flidrophi/us aterrinus 1 

Hvdroc/iara caraboides 1 3 

Hvdrobiusfuscipes 1 2 2 

Anacaena /utescens 4 

Laccobius higuttatus 1 7 

Laccobius minutus 2 

Helochares obscurus 6 2 3 3 

Enochrusaffinis 1 10 7 1 7 

Enochrus coarctatus 3 

Enochrus quadripunctatus 2 S 

Enoc/u-us les taceus 1 

Berosus mr/dus 1 

Berosus signa t/eo//is 

Drvops auricu/atus 1 3 1 5 4 3 

Drvops griseus t 1 

Hetroptera 

Ci',natia bonsdor/li 

Cyrnatia coleoplera 7 9 6 4 1 2 2 3 

IlesperOCoriXa linnaci 

Cal/icorixa praeusta 1 

Sigara distincta 

Sig ira sernistriata 6 1 1 1 1 

Sigara striata 15 3 

)Votonecta glauca 1 1 1 



Plea ininutissima 5 12 24 5 3 6 7 2 

Ilvocoris ciniicoides 1 3 1 1 6 1 10 

Nepa cinerea 2 2 2 

Ranatra linearis 1 2 2 

Gerris lacustris 1 2 1 

Gerris odonlogast er 1 3 2 2 

Limnoporus rufoscutielatus 6 

SUM: 	 52 92 100 43 22 105 42 121 33 145 
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