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Abstract: The study of molluscs of the River M uchawka in 1999 and 2000 revealed the presence of 12 species 
of molluscs, including 5 species of bivalves and 7 species of snails. D om inant species included Pisidium 
amnicum (L.) and Sphaerium rivicola (L.) am ong bivalves, and Bithynia tentaculata (L.) and Lymnaea stagnalis 
(L.) am ong snails. Unio pictorum (L .), a protected species, was recorded in the upper course and at the river 
m outh. The highest num ber of species were found in the upper watercourse and the lowest at sites near the 
river m outh.
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INTRODUCTION

W hile s tud ies of fresh w ater m olluscs have h ad  a long trad ition  in Poland, there  is 
a d ea rth  of research  on  the occurrence of m olluscs in sm all rivers in low land  areas of 
ou r clim atic zone (e. g. PIECHOCKI 1969, 1972, 1987a, K a s p r z a k  1975, KOŁODZIEJCZYK 

1994). There are  areas in o u r coun try  w here  m olluscs have hard ly  been stu d ied  and  
these include the Podlasie region (PIECHOCKI &  DYDUCH-FALNIOW SKA 1993).

The m alacofauna of m inor w atercourses of the Siedlce P lateau [W ysoczyzna 
Siedlecka] (part of the South  Podlasie Low land [N izina Połudn iow opodlaska]) is no t 
well know n. A p art from  p apers by JAKUBIK et al. (2000), K r ó l a k  &  K o r y c iŃSKA (2001) 
and  K o r y c iŃSKA (2002), no  o ther data  on the m olluscs of these areas are available. 
Some m entions of species found  in this region w ere m ade in K r ó l a k  (1998), w here  the 
au tho r p resen ted  the resu lts of her stud ies of heavy  m etal conten t in the m olluscs of 
the Siedlce P lateau.
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The R iver M uchaw ka is the largest tr ibu ta ry  of the Liwiec, the m ain  river of the 
Siedlce P lateau. F low ing th ro u g h  agricu ltural areas, it is no t too heavily  po llu ted  by 
m unicipal sew age and  industria l w aste, w hich m akes the M uchaw ka an  in teresting  
object of study . W hat is know n  abou t the M uchaw ka am oun ts to a na tu ra lis t 
inven to ry  by Bakiera et al. (1993) and  annua l w ater quality  reports by  the Regional 
E nvironm ental Protection  Inspectorate based on physicochem ical and  biological 
characteristics. This paucity  of in form ation  p ro m p ted  m e to carry  ou t detailed  
faunistical s tud ies on the riv er 's  m alacofauna.

AREA AND METHODS OF STUDY

The R iver M uchaw ka is a left tr ibu ta ry  of the Liwiec, o rig inating  abou t 2 km  sou th  
of the village of D aćbogi and  flow ing across the Siedlce P lateau. The river is 29.7 km  
long and  has a 292 sq. km  catchm ent basin. The m ain  tribu taries of the M uchaw ka 
include the Z buczynka, M yrcha and  M ucha.

The river course form s a valley w ith  m eadow s 
that are periodically w aterlogged. The M uchaw ka 
valley is rich in flora, especially in vascular plants, 
w ith  399 species of these recorded (K o t & 
DOMBROWSKI 2001). The valley is a refuge to rare 
b ird  species during  their m igrations. There is a 
reservoir on the M uchaw ka w hich is recreationally 
im portan t for the tow n of Siedlce (Raport 1997).

E ight s tu d y  sites w ere selected a long  the 
M uchaw ka river course (Figure). Their character
istics are p resen ted  in Table I.

Sam ples for the determ ination  of physical and  
chem ical p roperties of the w ater and  for the 
faunistic stud ies w ere obtained  a t 8 sites a long  the 
M uchaw ka river in 1999 and  2000 in sp ring , 
sum m er and  au tum n.

W ater sam ples for chem ical analyses w ere  col
lected into polyethylene containers and  fixed w ith  
2-3 cm 3 of chloroform  p er 1 d m 3 of w ater 
(H ermanowicz et al. 1976). M easurem ents of 
oxygen dissolved in the w ate r (using an EOT 196 
oxygen probe), tem pera tu re , electrolytic conduc
tivity  of w ater (using a CC-317 conductiv ity  m e
ter) w ere perfo rm ed  at each site. L aboratory  
m easurem ents included  p H  (by a CP-215 d ig ita l 
pH -m eter), concentration of n itra tes, ph o sp h a tes  
and  w ater hardness (using an  LF-205 field p h o 
tom eter) and  chlorides (by argentom etry) 
(Hermanowicz et al. 1976).

Ltw tec

SI EDLCE

Zale>\ 
Muchawka

sampling sites

Figure. A m ap of 
study sites m arked.

the study  area w ith
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Table I. Characteristics of study sites.

Site characteristics
Site Type of 

bottom
Type of river 

bank
Sampling 

depth (cm)
Vegetation

1 sandy-loam y high, strength
ened w ith 
w ood

50 Elodea canadensis MICHX, Sagittaria sagittifolia L., 

Batrachium fluitans LAM.WIMM.

2 sandy-stony natural 20 Sagittaria sagittifolia L., Nuphar hitea L.SIBTH&SM, 

Elodea canadensis MICHX

3 sandy-loam y natural, m ildly 
sloping

30 Elodea canadensis MICHX, Sigittaria sagittifolia L., 

Batrachium fluitans LAM .W IM M., Nuphar lutea 
L.SIBTH&SM, Lemna minor L., Veronica beccabunga L.

4 sandy-loam y 
w ith detritus

natural, m ildly 
sloping

30 Potamogeton lucens L., Sagittaria sagittifolia L.,Nuphar 
lutea L. SIBTH & SM ,, Lemna minor L., Elodea canadensis 
MICHX

5 sandy-loam y natural, m ildly 
sloping

80 Sagittaria sagittifolia L., Elodea canadensis MICHX, 

Potamogeton crispus L., Nuphar lutea L.SIBTH&SM, 

Veronica beccabunga L., Sparganium sp.
6 loam y natural, m ildly 

sloping
40-60 Sagittaria sagittifolia L., Elodea canadensis MICHX, 

Batrachium fluitans LAM .WIM M., Potamogeton lucens 
L., Nuphar lutea L.SIBITH&SM

7 sandy-loam y natural, m ildly 
sloping

40-70 Sagittaria sagittifolia L., Batrachium fluitans 
LAM. WIM M ., Elodea canadensis MICHX, Potamogeton 
crispus L., Lemna minor L., Sparganium sp.

8 sandy natural, m ildly 
sloping, som e
times steep

30-70 Potamogeton crispus L., Potamogeton pectinatus L., 

Sagittaria sagittifolia L., Nuphar lutea L.SIBTH&SM

M ean values of the physical and chemical param eters were calculated for spring, sum 
m er and au tum n samples to determ ine average w ater quality in the M uchawka (Table II).

Table II. W ater quality in the M uchawka.

Indices
Sites

Mean Final score
1 2 3 4 5 6 7 8

Temperature (°C) 15.73 19.70 16.73 20.33 21.00 20.10 14.20 18.10 18.23 I
A cidity /alkalin ity
(pH)

7.53 7.66 7.66 7.86 7.86 7.53 7.40 7.37 7.61 I

C onductivity
(m S/cm ) 0.51 0.61 0.67 0.66 0.64 0.64 0.69 0.70 0.64 I

O2 (m g /d m 3) 8.63 7.40 7.76 7.90 6.43 5.86 6.16 7.03 7.15 I

N no3- (m g /d m 3) 1.53 1.46 0.67 0.52 0.49 0.56 0.75 0.65 0.83 I
N nh4 (m g /d m 3) 0.62 0.28 0.34 0.20 0.25 0.19 0.20 0.12 0.28 I

PO43' (mg /d m 3) 0.43 0.43 0.36 0.33 0.43 0.46 0.40 0.30 0.39 II
Cb (m g /d m 3) 4.99 5.94 5.77 5.77 5.66 5.66 6.27 6.22 5.78 I
H ardness 
(mg C aC C b/dm 3) 255 331 364 362 341 347 370 373 344.87 I

The annua l m ean  values of the fo llow ing physical and  chem ical param eters of w a 
ter: a c id ity /a lk a lin ity , specific electrolytic conductiv ity  , oxygen concentration , n itra te  
an d  ch loride concentration  w ere  w ith in  the lim its for w ater quality  class I (Table II),
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only p h o sp h a te  concen tra tions fell w ith in  the II class of w ater quality . The presence of 
agricu ltu ra l land  a long  the river course suggests surface outflow  from  fields and  
m eadow s as the m ain  source of phosphates.

Sam ples of the b en thos w ere obtained  using  a 20 x 20 cm grab sam pler m o u n ted  on 
a 4 m eter pole w h ich  w as d ragged  paralle l to the river bank  over app rox im ate ly  1 
m etre. Each sam pling  consisted  of three repetitions of the procedure.

The m ateria l w as sifted several tim es th ro u g h  a 0.5 x 1 m m  m esh sieve on the site. 
In the laboratory , the  m ateria l w as fixed in  70% alcohol. D om inance indices w ere  cal
cu lated  accord ing  to the form ula D= m /N , w here  n is the num ber of ind iv id u a ls  of a 
species an d  N  is the n u m b er of ind iv id u a ls  of all species recorded. A n index of species 
sim ilarity  (MS) w as also u sed  (MARCZEW SKI &  STEINHAUS 1959), the form ula being  S= 
w/(a+b-w), w here  a is the nu m b er of species in assem blage A , b is the nu m b er of sp e 
cies in assem blage B an d  w is the nu m b er of species com m on to bo th  assem blages.

RESULTS

The m alacofauna w as d iversified  bo th  quan tita tive ly  and  qualita tively  (Table III).
In 1999, the sam ples y ie lded  a total of 189 ind iv iduals of m olluscs. D om inan t sp e 

cies inc luded  the b ivalves P. amnicwn (75 ind iv iduals) and  S. rivicola (45 ind iv iduals). 
P. amnicum  w ere  fo u n d  a t all sites, especially  in the m idd le  and  low er M uchaw ka, 
w ith  the exception of site 8. S. rivicola w ere  found  at six sites, excluding  Sites 2 an d  3.

Single in d iv id u a ls  of U. pictorum, a legally  p ro tected  species, w ere  found  at four 
sites. Tw o sites (1 an d  3) y ielded  A. anatina and  one ind iv idual of A. cygnea w as found  
at Site 1.

A m ong  snails, B. tentaculata w as the d o m in an t and  w as found  at five sites (in u p 
p er and  low er course), w ith  L. stagnalis as ano ther dom inant. The o ther species of 
snails: L. peregra, L. auriculata, P. fontinalis, V. contectus, P. planorbis w ere  not a b u n d a n t 
(2 to 5 ind iv iduals) an d  occurred  only a t som e of the sites.

In 2000, the m alacofauna of the River M uchaw ka w as m ore ab u n d a n t than  in 1999 
w ith , 249 in d iv id u a ls  recorded. There w as again  a m arked  dom inance of P. amnicum  
and  S. rivicola am ong  bivalves, w ith  bo th  species occurring at nearly  all of the s tu d y  
sites. As in 1999,

A. anatina w as rep o rted  from  Sites 1 and  3 (14 ind iv iduals) and  tw o in d iv idua ls  o f
A. cygnea w ere reco rded  a t Site 1. A to tal of 13 U. pictorum ind iv id u a ls  w ere found  a t 
four sites, like in 1999.

The d o m in an t species am ong snails w ere: L. stagnalis, found  at nearly  all s tu d y  
sites, an d  B. tentaculata, recorded  at five s tu d y  sites in the u p p e r and  low er river 
course th a t year. The abundance  of o ther snail species varied  from  tw o P. planorbis 
in d iv idua ls (Sites 1 an d  2) to 16 ind iv id u a ls  of L. auricularia (m ost sites excluding  those 
in the m idd le  river course).

Species sim ilarity  analyses show ed  the h ighest degree of sim ilarity  betw een  Sites 1 
and  3 (0.82) and  the low est degree of sim ilarity  betw een  Sites 2 and  8 (0.20) (Table IV).
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Table III. Species com position and the num bers of individuals per 1 m 2 at 8 study  sites in the M uchawka in 1999 [A] and 2000 [B].

No. Species
Sites

N D[%]
1 2 3 4 5 6 7 8

A B A B A B A B A B A B A B A B A B A B

1 Unio pictorum (LINNAEUS, 1758) 1 2 2 5 2 3 1 3 6 13 3,2 5,2

2 Anodonta anatina (LINNAEUS, 1758) 4 6 5 8 9 14 4,8 5,6

3 Anodonta cygnea (LINNAEUS, 1758) 1 2 1 2 0,5 0,8

4 Sphaerium rivicola (LAM ARCK, 1818) 8 10 12 10 8 6 4 6 9 11 4 6 45 49 23,8 19,8

5 Pisidium amnicum (O. F. MULLER, 1774) 3 2 1 2 4 10 6 8 22 18 13 10 26 29 75 79 39,7 31,7

6 Lymnaea stagnalis (LINNAEUS, 1758) 3 5 4 6 1 3 2 1 3 2 5 3 2 14 26 7,4 10,4

7 Lymnaea peregra (O. F. MULLER, 1774) 3 5 2 1 2 3 3 13 1,6 5,2

8 Lymnaea auricularia (LINNAEUS, 1758) 2 1 3 2 5 2 4 1 1 5 16 2,6 6,4

9 Bithynia tentaculata (LINNAEUS, 1758) 9 10 6 4 3 1 5 3 1 2 22 22 11,6 8,8

10 Physa fontinalis (LINNAEUS, 1758) 2 2 1 1 3 3 1,6 1,2
11 Viviparus contectus (MILLET, 1813) 1 1 1 3 1 2 4 1 4 10 2,1 4,1
12 Planorbis planorbis (LINNAEUS, 1758) 1 1 1 1 2 2 1,1 0,8

Total 30 44 10 16 19 42 20 23 24 34 21 21 46 55 9 14 189 249 100,0 100,0

N um ber of species 8 11 4 6 7 8 4 4 4 5 6 5 6 7 4 5
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Table IV. Values of M arczewski-Steinhaus index of species sim ilarity (MS) for m ollusc com m unities of 
study sites.

1 2 3 | 4 5 6 7 8
1 X

2 0.50 X

3 0.82 0.60 X

4 0.33 0.33 0.27 X

5 0.45 0.33 0.40 0.67 X

X

6 0.58 0.67 0.54 0.62 0.62 X

7 0.64 0.40 0.60 0.33 0.33 0.67
8 0.33 0.20 0.27 0.43 0.25 0.44 0.50 X

MS < 0.33 0.34< MS < 0.65 MS > 066

DISCUSSION

The n u m b er of m olluscs species found  in the River M uchaw ka (12) is the sam e as 
th a t recorded  from  the R iver M law ka, b u t m uch low er than  the nu m b er of species in 
the R iver Skierniew ka, w here  21 species w ere recorded  (Ju r k i e w i c z -K a r n k o w s k a  
1989). The n u m b er of m olluscan  species in the M uchaw ka w as also m uch low er than  
tha t found  in the rivers G rabia and  Pasłęka (PIECHOCKI 1969,1972), K ru tyn ia  and  Raba 
( H il b e r t  1913, B e r g e r  1960,1962, L e w a n d o w s k i  1996), Ł ubrzanka, Łośna, Biała N ida, 
C zarna N ida  (PIECHOCKI 1981), Psara, Św iślina, O patów ka, K oprzyw ianka (PIECHOCKI 

1987b), Szeszupa (L e w a n d o w s k i  1990), W ieprz (P ie c h o c k i  &  Ł u c z a k  1989, P i e c h o c k i  

1992), w ith  ab o u t 40 species recorded  in each of these w atercourses.
Of the 12 species of m olluscs iden tified  in the M uchaw ka, seven  w ere snails. This 

n u m b er is m uch  sm aller than  11 species found  in  1998 in the Liwiec River 
(KORYCIŃSKA 2000, 2002), of w hich  the M uchaw ka is a tribu tary . H ow ever, the species 
com position of the Liwiec assem blage w as sim ilar to th a t iden tified  in the M uchaw ka. 
GRUŻEWSKI (2000) found  as m any  as 25 species of m olluscs (15 species of snails an d  10 
species of bivalves) in the River Pęza, w hich  is a righ t tr ibu ta ry  of the m idd le  N arew  
and  a m uch  sm aller river th an  the M uchaw ka. The sam e au th o r found  13 species of 
m olluscs in the R iver K am ionka in the W igry N ational Park  in a 1996 study .

The m olluscan  com m unity  of the M uchaw ka is characterised  by a c lear-cut do m i
nance of tw o b ivalve species P. amnicum, S. rivicola and  tw o species of snails: L. stag- 
nalis and  B. tentaculata. The dom inance of bivalves w as ev id en t in bo th  years, w ith  the 
tw o species m en tioned  above accounting on average for m ore th an  50% of the total 
abundance  of m olluscs. A ccording to PIECHOCKI &  DYDUCH-FALNIOW SKA (1993), P. 
amnicum  an d  S. rivicola are m ostly  found  in low land  rivers. These bivalves usually  
inhabit u n p o llu ted  or m odera te ly  p o llu ted  w aters (STADNIĆENKO 1984). P. amnicum  is 
particu la rly  sensitive to po llu tion  from  industria l w astes an d  m unicipal sew age and  
does no t th rive  in h igh ly  eu troph ic  habitats. Thus, the p resence of b ivalves of the fam 
ily Unionidae in the w aters of the M uchaw ka testifies to a good quality  of the w ater, 
w hich  w as also confirm ed by  the physicochem ical analyses. O f particu la r im portance
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is the find ing  of U. pictorum, a legally pro tected  species (R ozporządzenie 1995), a t four 
sites (1, 2, 7 an d  8) in u p p e r and  low er river. As the abundance  of Unionidae in Polish 
rivers an d  lakes has been  decreasing  drastically , it is no tew orthy  th a t the Liwiec su p 
p o rted  in 1996 and  1997 four species of bivalves of the fam ily Unionidae: A. anatina, U. 
pictorium, U. tumidus, U. crassus (K r ó l a k  &  K o r y c iń s k a  2001, K o r y c iń s k a  2002).

The river b o ttom  w as sandy  and  loam y all across the section stud ied , w ith  occa
sional stones. This p rom otes the g row th  of certain  species of snails. L. stagnalis and  B. 
tentaculata w ere  snails w ith  a considerable share in the dom inance structu re  of the 
M uchaw ka R iver m olluscan  com m unity . Both species show  a preference for the k ind 
of bo ttom  found  in the M uchaw ka and  are characteristic of low land  rivers 
(Ja c k i e w ic z  2000). The presence of Lym naeidae in the river also dem onstra tes a good 
q ua lity  of its w ater (JACKIEWICZ 2000). Lym naeidae are used  as an  ind icator of w ater 
qua lity  as they  are  found  in w aters  w ith  oxygen content in the range of 5.0-9.0 m g 
0 2 / d m 3 in beta-m eso-saprobic  zones (M lCHALKlEW lCZ 1993).

The u p p e r river course su p p o rted  the h ighest d iversity  and  num bers of species in 
bo th  years of stu d y , w ith  Site 1 su p p o rtin g  8 species in 1999 and  11 species in 2000 and  
Site 3 su p p o rtin g  7 species in 1999 and  8 species in 2000. The observed d iversity  a t 
these sites w as d u e  to the characteristics of the river bo ttom  m entioned  earlier and  the 
d eve lopm en t of vegetation . Bivalves found  in these habitats, m ainly  Unionidae, Pis- 
idium sp. as w ell as Sphaerium sp. p refer a sandy  or sandy-loam y bo ttom  w ith  consid 
erable vegeta tion  cover (PIECHOCKI 1992). C onversely, A. cygnea and  A. anatina are 
be ing  found  in rivers w ith  a bo ttom  of coarse gravel or covered w ith  stones, as a t the 
sites w here  these species w ere recorded. A sandy  or sandy-loam y bottom  chiefly su p 
po rts  rep resen ta tives of Lymnaeidae, Bithyniidae, Viviparidae (PIECHOCKI 1979). O ver
g ro w n  source stream s in the u p p e r courses of low land  rivers offer m uch better hab ita t 
cond itions com pared  to m idd le  or low er courses. This has been  confirm ed by  the d if
ferences found  in the n u m b er of snail species recorded  in sites near the sp rings and  in 
the m idd le  and  low er course of the M uchaw ka. Sim ilar findings have been repo rted  
by  K o r y c iń s k a  (2000) for snails of the Liwiec and  by L e w in  (2001) for snails in reser
voirs and  rivers of the C iechanów  Plateau [W ysoczyzna C iechanow ska].

This d iversification  of species com position in each of the designated  p arts  of 
the river w as fu rth er confirm ed by species sim ilarity  indices, w hich  w ere low est for 
sites in the u p p e r an d  low er river course (0.20) and  h ighest for sites in the u p p e r and  
m id d le  course (0.82). The observed  differences in species sim ilarity  are re la ted  to the 
d ifferences in hab ita t conditions and  the physical and  chem ical p roperties of w a te r in 
the s tu d y  habitats.

The m ollusc fauna of the River M uchaw ka reflects the u n d is tu rb ed  character of 
this sm all low land  river (WIŚNIEWSKI et al. 1985, J u r k i e w ic z -K a r n k o w s k a  1989, 
R a c z y ń s k a  1999, G r u ż e w s k i  2000).

This p re lim inary  analysis of the m ollusc fauna of the M uchaw ka shou ld  be ex
tended  to include da ta  from  m ore detailed  com prehensive stud ies carried  ou t over a 
n u m b er of years an d  also in the tribu taries of the M uchaw ka.
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STRESZCZENIE

[Tytuł: Mięczaki (Mollusca) rzeki Muchawka (Nizina Południowopodlaska, Wysoczyzna Sie
dlecka, Polska)]

W latach  1999-2000 dokonano  oceny sk ładu  gatunkow ego  oraz stru k tu ry  d om ina
cji m ięczaków  rzeki M uchaw ka (lew obrzeżny dop ływ  Liwca). O dno tow ano  w ystę
pow anie  12 g a tu n k ó w  m ięczaków  a w tym  7 gatunków  ślim aków  i 5 ga tunków  m ał
ży. D om inan tem  w  obydw u  latach b ad ań  było Pisidium amnicum  ( M u l l .). D o  g a tu n 
ków  w spó łdom inu jących  zaliczono Sphaerium rivicola (L.), Lymnaea stagnalis (l .), Bithy- 
nia tentaculata (L .). G atunkam i rzadkim i, rep rezen tow anym i p rzez  1 - 2  osobniki były: 
Anodonta cygnea (L .), Planorbis planorbis (L .), Physa fontinalis (L.). N a czterech s tanow i
skach (1, 2, 7 i 8) w  górnym  i ujściow ym  odcinku rzeki stw ierdzono  obecność Unio 
pictorum  (L.) -  g a tu n k u  objętego ochroną gatunkow ą. M alakofauna rzeki M uchaw ka 
jest charak te rystyczna  d la małej rzeki nizinnej.
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