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of the mazovian lowland

mięczaki (mollusca) wybranych rzek niziny mazowieckiej

summarY

analyses carried out in the rivers: długa, miedzanka and mała bystrzyca showed qualita-
tive and quantitative differentiation of molluscan fauna. fifteen species of snails from the families: 
neritidae, viviparidae, valvatidae, bithyniidae, physidae, lymnaeidae, planorobidae and 7 species 
of bivalves from the families unionidae and sphaeriidae were found in the rivers. abundant spe-
cies in all rivers were the snails: Viviparus viviparus, Bithynia tentaculata, radix auricularia, ra-
dix labiata, Lymnaea stagnalis. the following species were found in only one of the studied rivers: 
Viviparus contectus, physa fontinalis, planorbis carinatus, planorbarius corneus, unio pictorum 
and unio crassus. the greatest number of species was recorded in the miedzanka – 17, less in the 
długa – 14 and mała bystrzyca – 13. density of molluscs varied between 1 and 78 ind./m2. mala-
cofauna found in the długa, miedzanka and mała bystrzyca was typical of small lowland rivers.

streszczenie

w rzekach: długiej, miedzance oraz małej bystrzy stwierdzono 15 gatunków ślimaków z ro-
dzin: neritidae, viviparidae, valvatidae, bithyniidae, physidae, lymnaeidae, planorbidae oraz  
7 gatunków małży z rodziny unionidae i sphaeriidae. Gatunkami stwierdzanymi we wszystkich 
rzekach były: Viviparus viviparus, Bithynia tentaculata, radix auricularia, radix labiata, Lymnaea 
stagnalis. tylko w jednej rzece występowały: Viviparus contectus, physa fontinalis, planorbis ca-
rinatus, planorbarius corneus, unio pictorum, unio crassus. największą liczbę gatunków stwier-
dzono w miedzance – 17, mniejszą w długiej – 14 i małej bystrzycy – 13. zagęszczenie mięcza-
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ków wynosiło od 1 do 78 osobn./m2. malakofauna rzeki długiej, miedzanki i małej bystrzycy była 
typowa dla małych, nizinnych rzek. 

k e y  w o r d s: molluscs, rivers, mazovian lowland, poland

introduction

studies on molluscs of small watercourses and water basins have a long tradition in poland, 
but the knowledge on that subject is still fragmentary. aquatic molluscs are well recognised e.g. in 
wielkopolska (22), in mazurian and suwałki lakelands (10, 11, 4, 6) and in silesia (strzelec 20). 
literature data provide information on malacofauna also in some large rivers, lakes or dam reser-
voirs (13, 5, 9, 3, 12). relatively less known in that aspect is the masovian lowland, particularly 
tributaries of the liwiec, wieprz or bug rivers. some data on molluscs of these rivers can be found 
in earlier papers devoted to aquatic invertebrates (8, 7). However, there is still no profound quanti-
tative and qualitative data on molluscs in small lowland rivers of this region.

material  and metHods

the studies were carried out in three rivers: the długa, miedzanka and mała bystrzyca flow-
ing through south podlasie lowland, which is the macroregion of the mazovian lowland.

studies were carried out in the years 2000–2002. mean values of physical, chemical param-
eters of river water and results of granulometric analyses of bottom sediments are set up in table 1.

table 1. Habitat characteristics of the three studied rivers

index Unit dłuGa miedzanka mała
bYstrzYca

temperature oC 9.3–19.1
14.0

10.3–20.5
15.7

3.4–20.5
15,2

reaction pH 7.06–7.70
7.41

6.79–7.80
7.02

7.02–7.67
7.32

conductivity ms/cm 689–954
829

822–913
872

442–565
659

total water
hardness mg caco3/dm3 127–204

151
113–218

147
144–298

231
dissolved
oxygen mg o2/dm3

4.8–9.6
5.7 5.2–7.9

6.7
8.1–11.2

7.1

bod5 mg o2 /dm3 1.0–6.2
3.3

0.9–7.8
3.8

1.1 -  14.8
4.3

nitrate
nitrogen mg n-no3/dm3 0.9–3.9

1.4
3.1–12.9

6.6
0.1–3.7

1.2
dissolved
phosphates mg po4/dm3 0.3–1.1

0.5
0.3–1.3

0.6
0.3–0.7

0.4

chlorides mg cl/dm3 18.5–38.0
24.1

11.5–18.1
15.2

13.0–22.0
16.7
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index Unit dłuGa miedzanka mała
bYstrzYca

depth in 
sampling cm 50–65

58
60–70

65
65–80

72

sediment grain 
diameter mm 0.18–0.39

0.27
0.15–0.23

0.19
0.87–2.10

1.38

minimum 
water velocity cm/s 1.0–1.9

1.3
1.4–2.0

1.7
1.9–2.0

1.9
character of 
the bottom sandy-muddy sandy-muddy sandy-gravel

character of 
the shore natural, gentle natural, gentle steep, stony

dominating 
macrophytes 

potamogeton perfoliatus 
(l.)

alisma plantago 
– aquatica (l.), 
Lemnna minor (l.),  
nuphar lutea (l.), 
hydrocharis morsus 
-  ranae (L.), Typha 
latifolia (L.), Cera-
tophyllum demersum 
(l.), 

potamogeton 
pectinatus (l.), 
potamogeton 
perfoliatus (l.) 

benthic samples were obtained by semi-quantitative method using a 20 x 20 cm grab sampler 
mounted on a 4 m-pole which was dragged parallel to the river bank over approximately 1 m in 
triplicate. density of snails was calculated per 1 m2.

the material was rinsed on a sieve with a net mesh size of 0.5 mm. dominance pattern was 
analysed using the dominance index d = ni/n, where ni is the number of individuals of an ith spe-
cies and n is the number of individuals of all species recorded in the river. 

species diversity of the studied communities was expressed with the shannon-wiener index 
H’ = -∑ pi ln pi, where pi is the share of an ith species in the total number of individuals in the com-
munity. 

resUlTs

altogether 3330 individuals representing 22 species of molluscs including 7 
species of bivalves were found in the studied rivers (tab. 2). the greatest number 
of species (17) was recorded in the miedzanka, less in the długa – 14 and in the 
mała bystrzyca – 13. 

in the długa the dominant species was Valvata piscinalis, which constituted 
over 11% of all molluscs (tab. 2). lymnaeidae were represented by 5 species – 
radix auricularia, r. labiata, Stagnicola corvus, Lymnaea stagnalis, Galba trun-
catula. 

lymnaeidae (r. auricularia, S. corvus, L. stagnalis) contributed in 22% (the 
largest share) and viviparidae – in over 18% to malacofauna in the miedzanka 
river. 
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in the mała bystrzyca the dominants were L. stagnalis, Sphaerium corneum 
and pisidium nitidum. 

the density of molluscs varied from 1 to 78 individuals/m2 (tab. 2). Valvata 
piscinalis (67 ind./m²) and Viviparus viviparus (56 ind./m²) showed the high-
est densities in the długa river. the highest densities in the miedzanka were 
achieved by the former species (70 ind./m2) and by V. viviparus (78 ind./m²). L. 
stagnalis, pisidium amnicum and p. nitidum showed the highest densities in the 
mała bystrzyca river (40 ind./m² each). in that river the density of snails was 
lower (tukey test p<0.005) and the density of bivalves was similar (tukey test 
p<0.001) to that in the długa and miedzanka indices of species diversity cal-
culated for consecutive years were similar for the długa and mała bystrzyca  
(p = 0.67) but different for the długa and miedzanka (p<0.001) and for the mie-
dzanka and mała bystrzyca (p<0.001). 

discussion

comparison of species composition and densities of molluscs in small low-
land rivers in poland showed mean densities of mollusc in the three studied riv-
ers. the number of species in the studied rivers was distinctly lower than that in 
the Grabia, pasłęka, krutynia, raba and in the rivers of the Świętokrzyskie mts. 
and roztocze, where about 40 mollusc species were recorded in each of the listed 
rivers (1, 13, 14, 16, 17, 18). 

different contribution of various mollusc species observed in three studied 
rivers resulted from different vegetation and substrata preferred by particular 
species and from physical and chemical water characteristics. 

specific vascular flora may decide on the presence of some snail species. for 
example, a β-mesosaprobic species physa fontinalis prefers Elodea canadensis, 
nuphar lutea and Sagittaria sagittifolia (15). in the miedzanka this snail was as-
sociated with n. lutea (r² = 0.87) which was one of most common macrophytes. 
the occurrence of planorbarius corneus in the miedzanka was an effect of the 
presence of hydrocharis morsus-ranae (r² = 0.89), Typha latifolia (r² = 0.79), 
Ceratophyllum demersum (r² = 0.75) and Lemnna minor (r² = 0.71). planorbis 
carinatus numerous in the mała bystrzyca preferred sites with sandy bottom and 
the presence of potamogeton perfoliatus (r² = 0.85). 

sediment structure, grain size and hardness are also important for the occur-
rence of snails. an analysis of the grain size structure revealed differences of riv-
erine sediments in that aspect. fine sediments offering more favourable habitat 
for detrivores and small filter feeders were found in the długa and miedzanka 
rivers. a large contribution of Valvata piscinalis and snails from the family lym-
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naeidae feeding in bottom sediments were found there. the bottom covered by 
thick detritus layer and mud increased also the number of Bithynia tentaculata 
and viviparidae

the type of substratum affected the occurrence of bivalves. coarse-grained 
sediments favourable for unionidae and bivalves from the genera pisidium and 
sphaerium prevailed in the mała bystrzyca river. 

waters of the three studied rivers were of the beta-mesosaprobic character. 
they are slightly polluted, not affected by human impact and typical of many 
lowland rivers in poland (21). water pH being slightly alkaline, i.e. most favour-
able for molluscs (e.g. 15, 19), markedly affected their occurrence. abundance of 
snails is not always associated with the presence of calcium carbonate, particu-
larly in species which take it up in food and not directly from the substratum (2). 
this was true for pond snails, which clearly dominated in the długa and mie-
dzanka. 

malacofauna of the studied rivers in the mazowian lowland is similar in 
both qualitative and quantitative aspects to that in many small lowland rivers in 
poland. it is moderately rich in species. noteworthy is the presence of bivalves of 
the family unionidae represented by unio tumidus in the długa and miedzanka 
and by  u. pictorum and u. crassus in the mała bystrzyca. u. crassus is the only 
species of the family placed in a list of species that require conservation acc. to 
the eu directive on the protection of natural habitats and wild flora and fauna. 
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