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ABSTRACT: S e s s i l e  a l g a e  were  c o l l e c t e d  from lower  s e c t i o n s  o f  

t h e  r i v e r s :  Rakówka, P i l s i a ,  Krasawa,  Grab i a  and N i e c i e c z .  The i n ­

v e s t i g a t e d  r i v e r s  l i e  w i t h i n  a cone o f  d e p r e s s i o n  formed due t o  t he  

c o n s t r u c t i o n  o f  t he  l i g n i t e  open mine Be łc ha t ów.  Q u a n t i t a t i v e  and 

q u a l i t a t i v e  c o m p o s i t i o n  o f  a l g a l  communi t i es  was d e t e r mi n e d  in the  

s a mp le s .  In t o t a l ,  417 t a x a  o f  a l g a e  and 3 t a x a  o f  b a c t e r i a  were 

r e c or d e d  -  among them: 153 t axa  from t h e  Rakówka R i v e r ,  211 t axa  

from t he  P i l s i a  R i v e r ,  222 t axa  from t he  Krasawa R i v e r ,  220 t ax a  

f rom t he  Gr ab ia  R i v e r ,  and 234 t axa  from t he  N i e c i e c z  R i ve r .
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1. INTRODUCTION

A l g a e  o f  t h e  w a t e r - c o u r s e s  o f  t h e  a r e a  o f  B e ł c h a t ó w  I n d u s t r i a l  

R e g i o n  w e r e  a l r e a d y  i n v e s t i g a t e d  i n  t h e  m a in  r i v e r  o f  t h e  r e g i o n

-  W idaw k a  R i v e r ,  i n  i t s  t r i b u t a r y  -  Raków ka R i v e r  a n d  i n  t h e  d r a i n ­

a g e  c h a n n e l s  o f  t h e  l i g n i t e  m i n e  ( K a d ł u b o w s k a  e t a l .  

1 9 8 1 ) .  P a w ł o w s k i '  s  w o r k  ( l 9 6 9 )  c o n t a i n s  d a t a  a b o u t  

a l g a e  o c c u r r i n g  i n  t h e  G r a b i a  R i v e r  s y r t o n .  A l i s t  o f  a l g o l o g i c a l  

s t u d i e s  o n  o t h e r  w a t e r  r e s e r v o i r s  i n  t h i s  a r e a  c a n  b e  f o u n d  i n  

t h e  p a p e r  b y  C z y ż e w s k a  a n d  O l a c z e k  ( 19 8 3 ) .

W i t h i n  t h e  f r a m e w o r k  o f  t h e  r e s e a r c h  p r o j e c t  WE 1 0 . 2 . 0 5  t h e r e  

w e r e  u n d e r t a k e n  i n v e s t i g a t i o n s  o n  s e s s i l e  a l g a e  i n  t h e  W idaw ka  

R i v e r  a n d  i t s  m a in  t r i b u t a r i e s  i . e .  t h e  R aków ka  R i v e r ,  t h e  P i l s i a  

R i v e r ,  t h e  K r a s a w a  R i v e r ,  t h e  G r a b i a  R i v e r ,  t h e  N i e c i e c z  R i v e r  

a n d  i n  t h e  c h a n n e l s  d r a i n i n g  t h e  l i g n i t e  m in e  a r e a .  T he  f i r s t  

s t u d y  o n  t h e  a b o v e  s u b j e c t  c o n c e r n e d  s e s s i l e  a l g a e  i n  t h e  W idaw ­

k a  R i v e r  ( L i g o w s k i  i n  p r e s s  b ) .

T he a i m  o f  t h e  p r e s e n t  s t u d y  i s  t o  d e t e r m i n e  q u a l i t a t i v e  a n d  

q u a n t i t a t i v e  c o m p o s i t i o n  o f  s e s s i l e  a l g a l  c o m m u n i t i e s  i n  l o w e r  

s e c t i o n s  o f  t h e  f i v e  a b o v e  m e n t i o n e d  m a in  t r i b u t a r i e s  o f  t h e  W i­

d a w k a  R i v e r .

2 .  DESCRIPTION OF STUDY AREA

T he i n v e s t i g a t e d  r i v e r s  a r e  s i t u a t e d  i n  t h e  s u b p r o v i n c e  o f  

C e n t r a l  P o l a n d  L o w l a n d  b e l o n g i n g  t o  t h e  p r o v i n c e  o f  C e n t r a l  E u r o ­

p e a n  L o w l a n d .  S p r i n g s  a n d  u p p e r  s e c t i o n s  o f  a l l  i n v e s t i g a t e d  t r i ­

b u t a r i e s  o f  t h e  W idaw k a  R i v e r  a r e  s i t u a t e d  o n  B e ł c h a t ó w  U p la n d ,  and  

t h e i r  m i d d l e  a n d  l o w e r  s e c t i o n s  f l o w  a c r o s s  S z c z e r c ó w  V a l l e y .  An 

e x c e p t i o n  h e r e  i s  t h e  G r a b i a  R i v e r ,  w h o s e  m i d d l e  s e c t i o n  f l o w s  a c ­

r o s s  t h e  Ł a s k  U p la n d  ( K o n d r a c k i  1 9 7 8 ) .

A l m o s t  t h e  e n t i r e  W idaw ka  R i v e r  a l o n g  w i t h  i t s  t r i b u t a r i e s :



R a k ó w k a ,  P i l s i a ,  K r a s a w a  a n d  N i e c i e c z  l i e  w i t h i n  a  c o n e  o f  d e ­

p r e s s i o n  f o r m e d  d u e  t o  t h e  c o n s t r u c t i o n  o f  t h e  l i g n i t e  o p e n  m in e

-  B e ł c h a t ó w  ( C z y ż e w s k a  a n d  O l a c z e k  1 9 8 3 ) .

Among t h e  i n v e s t i g a t e d  t r i b u t a r i e s  o f  t h e  W idaw k a  R i v e r ,  t h e  

R a k ów ka  R i v e r  i s  a  m o s t  p o l l u t e d  o n e  ( H e r e ź n i a k  1 9 7 2 ) ,  

t h e  P i l s i a  R i v e r  i s  s o m e w h a t  l e s s  p o l l u t e d ,  e s p e c i a l l y  i n  i t s  

l o w e r  s e c t i o n .  W a t e r s  o f  s u c h  r i v e r s  a s  G r a b i a ,  K r a s a w a  a n d  N i e ­

c i e c z  a r e  r e l a t i v e l y  c l e a n  ( S z a r k o w s k i  1 9 7 7 ,  M a k ­

s y m i u k  1 9 7 9  ) .

T he  Rakówka R i v e r  i s  a  r i g h t  s i d e  t r i b u t a r y  o f  t h e  W idaw ka  

R i v e r  ( F i g .  l ) .  T he  R aków ka  R i v e r  r e c e i v e s  s e w a g e  f r o m  t h e  t o w n s  

o f  B e ł c h a t ó w  a n d  W o la  K r z y s z t o p o r s k a  ( s  z a r k o w s k i  1977,

M a k s y m i u k  19 7 9 ) .  I t s  l e n g t h  i s  2 0 . 4  km, s u r f a c e  o f  t h e
2

d r a i n a g e  b a s i n  a m o u n t s  t o  14 7 . 9  km a n d  mean g r a d i e n t  i s  1.79%o  

( M a k s y m i u k  1 9 8 0 ) .  A t  t h e  p l a c e  w h e r e  s a m p l e s  w e r e  c o l ­

l e c t e d ,  n e a r  t h e  b r i g d e  o n  t h e  r o a d  f r o m  S ł o k  t o  B e ł c h a t ó w ,  t h e  

r i v e r  i s  4 - 5  m w i d e ,  a n d  up t o  0 . 5  m d e e p ,  i t s  b o t t o m  i s  c o v e r e d  

w i t h  s i l t  a n d  s t o n e s .

T he  P i l s i a  R i v e r  i s  a  r i g h t  s i d e  t r i b u t a r y  o f  t h e  Widawka R i ­

v e r  ( F i g .  l ) .  I n  i t s  s p r i n g  s e c t i o n ,  t h e  s e w a g e  f r o m  Z e ló w  c a u s ­

e s  a  c o n s i d e r a b l e  p o l l u t i o n  o f  t h e  w a t e r ,  w h i l e  i n  i t s  l o w e r  s e ­

c t i o n  t h e  d e g r e e  o f  p o l l u t i o n  i s  s m a l l e r  ( M a k s y m i u k  1 9 7 9  ) .

T he  P i l s i a  R i v e r  i s  3 0 . 0  km l o n g ,  a n d  i t s  mean g r a d i e n t  i s  1.95fc.2
I t s  d r a i n a g e  b a s i n  a m o u n t s  t o  1 9 2 . 3  km ( M a k s y m i u k  19 80 ) .  

A t  t h e  s t a t i o n  w h e r e  s a m p l e s  w e r e  c o l l e c t e d ,  i . e .  n e a r  t h e  r o a d  

f r o m  S z c z e r c ó w  t o  W id a w a ,  t h e  r i v e r  i s  a b o u t  4 m w i d e  a n d  i t s  

b o t t o m  i s  c o v e r e d  w i t h  s a n d  a n d  s i l t . .

T h e  K r a s a w a  ( K r a s ó w k a )  R i v e r  i s  a  l e f t  s i d e  t r i b u t a r y  o f  t h e  

W id a w k a  R i v e r  ( F i g .  l ) .  I t s  l e n g h t  i s  3 4 . 2  km, mean g r a d i e n t  -
O

1 .94%i> , a nd  i t s  d r a i n a g e  b a s i n  -  196  km ( M a k s y m i u k  1 9 8 0  ) .  

T he  s a m p l e s  w e r e  c o l l e c t e d  n e a r  t h e  r o a d  f r o m  S z c z e r c ó w  t o  W i e ­

l u ń ,  w h e r e  t h e  r i v e r  i s  c a .  5 m w i d e  a n d  i t s  b o t t o m  i s  c o v e r e d  

w i t h  s a n d  a n d  s t o n e s .

T he  G r a b i a  R i v e r  i s  t h e  l a r g e s t  t r i b u t a r y  o f  t h e  W idaw ka  R i ­

v e r  ( F i g .  1 ) .  I t s  i s  8 2 . 1  km l o n g ,  i t s  mean g r a d i e n t  a m o u n t s  t o2
1.07%ó , a n d  i t s  d r a i n a g e  b a s i n  a m o u n t s  t o  8 1 9 . 5  km ( M a k s y ­

m i u k  1 9 8 0 ) .  T h e  s a m p l e s  w e r e  c o l l e c t e d  n e a r  t h e  r o a d  f r o m  

G ó r k i  G r a b i e ń s k i e  t o  S i e d l c e .  A t  t h i s  s t a t i o n  t h e  r i v e r  i s  c a .



F i g .  1. Number o f  t ax a  o f  t he  s e s s i l e  a l g a e  in lower  s e c t i o n s  o f  t h e  main 
t r i b u t a r i e s  o f  t he  Widawka Ri ver

20 m w i d e  a n d  h a s  a  b o t t o m  c o v e r e d  w i t h  s a n d  a n d  s t o n e s  a n d  w i t h  

s i l t  i n  c a l m  p l a c e s .

T he  N i e c i e c z  R i v e r  -  a  l e f t  s i d e  t r i b u t a r y  o f  t h e  W idaw ka  R i ­

v e r  ( F i g .  l )  e m p t i e s  i n t o  W idaw k a  n e a r  t h e  t o w n  o f  W id a w a ,  w h e r e



t h e  s a m p l e s  w e r e  t a k e n .  I t s  l e n g h t  i s  4 9 . 5  km, mean g r a d i e n t
2

-  1.95%o , a n d  d r a i n a g e  b a s i n  - 2 6 1 . 5  km ( M a k s y m i u k  

1 9 8 0  ) .  A t  t h e  s t a t i o n  w h e r e  t h e  s a m p l e s  w e r e  c o l l e c t e d  t h e  r i ­

v e r  i s  a b o u t  15 m w i d e ,  a n d  i t s  b o t t o m  i s  c o v e r e d  w i t h  s a n d  a n d  

s  t o n e  s .

T he  t o t a l  d r a i n a g e  b a s i n  o f  t h e  r i v e r s :  Rak(5wka, P i l s i a ,
2

K r a s a w a ,  G r a b i a  a n d  N i e c i e c z  a m o u n t s  t o  1 6 1 7  km , w h i c h  a c c o u n t s  

f o r  66 .6%  o f  t h e  t o t a l  d r a i n a g e  b a s i n  o f  t h e  W id a w k a  R i v e r .

3 .  M ATERIAL AND METHODS

T he  s a m p l e s  o f  p e r m a n e n t l y  o r  a c c i d e n t a l l y  s e s s i l e  a l g a e  

w e r e  c o l l e c t e d  n e a r  t h e  b a n k  o f  l o w e r  s e c t i o n s  o f  t h e  r i v e r s :  

R a k d w k a ,  P i l s i a ,  K r a s a w a ,  G r a b i a  a n d  N i e c i e c z  o n  1 5 t h  M ay,  1 6 t h  

J u n e ,  1 5 t h  J u l y  a n d  1 9 t h  N o v e m b e r  1 9 8 2 .  A l g a e  f r o m  s t o n e s  a n d  ma-  

c r o p h y t e s  w e r e  s c r a p e d  o f f ,  a n d  s i l t  f r o m  t h e  r i v e r ' s  b o t t o m  w a s  

c o l l e c t e d  d i r e c t l y  i n t o  s u b m e r g e d  b o t t l e s .  I m m e d i a t e l y  a f t e r  

t h e i r  c o l l e c t i n g ,  t h e  s a m p l e s  w e r e  f i x e d  b y  2% f o r m a l i n e .  A p a r t  

o f  t h e  s a m p l e s  w e r e  u s e d  t o  make p e r m a n e n t  d i a t o m  s l i d e s  i n

p l e u r a x  ( s i e m i r f s k a  1 9 6 4 ) .  i n  o r d e r  t o  i d e n t i f y  t a x a ,  

a l l  s p e c i m e n s  o f  d i a t o m s  p r e s e n t  i n  p e r m a n e n t  s l i d e s  w e r e  c h e c k ­

e d .  D u r i n g  t h e  s p e c i e s  d e t e r m i n a t i o n  p r o c e d u r e  o v e r  3 0 0  s u c c e -  

s i v e  d i a t o m  v a l v e s  w e r e  c o u n t e d .  T h e s e  d a t a  w e r e  h e l p f u l  i n  c a l ­

c u l a t i n g  p e r c e n t a g e  c o m p o s i t i o n  o f  d i a t o m  c o m m u n i t i e s  ( c  h  o  1 -  

n o  k y  1 9 6 8 ,  K a  1 b e  1 9 7 3 ) .  A l g a e  b e l o n g i n g  t o  o t h e r  

s y s t e m a t i c  g r o u p s  w e r e  d e t e r m i n e d  i n  w a t e r  s l i d e s  w i t h  g l y c e ­

r i n e  a d d e d  ( s t a r m a c h  1 9 5 5 ) .  T he  q u a n t i t a t i v e  c o m p o s i ­

t i o n  o f  a l g a l  c o m m u n i t y  w a s  e s t a b l i s h e d  i n  t h e  f o l l o w i n g  w a y :  

t h e  s l i d e  w a s  d o n e  f r o m  a s a m p l e  d i l u t e d  i n  1 : 4  r a t i o ;  t h e  s l i ­

d e  c o n t a i n e d  0 . 0 5  cm 3 o f  t h i s  d i l u t e d  s a m p l e  a n d  c o u n t i n g  w a s  

p e r f o r m e d  i n  o n e - e i g t h  p a r t  o f  a  s l i d e .  T he n u m b e r s  s p e c i m e n s  

o f  p a r t i c u l a r  d i a t o m  s p e c i e s  w e r e  o b t a i n e d  t a k i n g  i n t o  a c c o u n t  

p e r c e n t a g e  c o m p o s i t i o n  o f  d i a t o m  c o m m u n it y  d e t e r m i n e d  o n  t h e  

b a s i s  o f  p e r m a n e n t  s l i d e s .  T he  a l g a e  w h o s e  n u m b e r  o f  c e l l s  a c ­

c o u n t e d  f o r  o v e r  5% t h e  o v e r a l l  n u m b e r  o f  c e l l s  w e r e  r e c o g n i z e d  

t o  be" d o m i n a n t .

W h i l e  i d e n t i f y i n g  t a x a ,  t h e  f o l l o w i n g  p a p e r s  w e r e  m a i n l y  

u t i l i z e d :  B a  r  t  a  e t  a l .  ( 1 9 7 6 ) ,  C l e v e - E u l e r



( 1 9 5 1 - 1 9 5 5 ) ,  C o  m p  e  r e  ( l 9 7 5 ) ,  H i  n d  a  k a n d  M a r -  

v  a  n ( 1 9 7 5  ) ,  H u b e r - P e s t a l o z z i  ( 1 9 4 2 ,  1 9 5 5  ) ,  

K a 1 b e  ( 1 9 7 3  ) ,  K o r s i k o v  ( 1 9 5 3  ) ,  P r e s c o t t  

( 1 9 7 3  ) ,  R u i  i  c  k a  ( 1 9 7 3 ,  1 9 7 7  ) ,  S c h m i d t  ( 1 8 7 4 - 1 9 5 9  ), 

S i e m i r t s k a  ( 1 9 6 4  ) ,  S t a r m a c h  ( 1 9 6 6 ,  1 9 6 8  a ,  b ,  

1 9 7 2 ,  1 9 7 7 ,  1 9 8 3 ) .

4 .  RESU LTS AND D IS C U S S IO N

4 . 1 .  Q u a l i t a t i v e  c o m p o s i t i o n

A t o t a l  o f  4 1 7  a l g a l  t a x a  a n d  3 b a c t e r i a  s p e c i e s  w e r e  f o u n d  

i n  t h e  s a m p l e s  o f  s e s s i l e  a l g a e  f r o m  t h e  r i v e r s :  R a k d w k a ,  P i l -  

s i a ,  K r a s a w a ,  G r a b i a  a n d  N i e c i e c z .  Among t h e m  w e r e  30 t a x a  o f  

C yanophyta ,  2 t a x a  o f  P yrro p h y ta s 16 t a x a  o f  E uglenophyt a ,  316  t a x a  

o f  C hrysophyta  ( w i t h  3 1 3  t a x a  b e l o n g i n g  t o  B a o il la r io p h y o e a e ) ,  52  

t a x a  o f  C h lo ro p h y ta , a n d  o n e  t a x o n  o f  Fthodophyta ( T a b .  l ) .

T a b l e  I

Q u a l i t a t i v e  c o mp o s i t i o n  o f  s e s s i l e  a l g a e  o f .  l ower  s e c t i o n s  o f  t h e  R i v e r s :  
Rakôwka, P l l s i a ,  Krasawa,  Grabi a  and N i e c i e c z .

Date o f  samp 1 i ng : 
a -  1 9 8 2 .0 5 .1 5 ,  b -  1 9 8 2 .0 6 .1 6 ,  c - 1 9 8 2 .0 7 .1 5 ,  d -  1982. 1 1 . 1 8

S t a t i o n

Taxa Rakówka P l l s i a Krasawa Grab i a N i e c i e c z

a b e d a b e d a b e d a b e d a b e d

1 2 3 4 5 6

B a c te r io p h y ta

L e p to th r ix  o c h ra cea  Küt zing 

S p h a e r o t i lu s  n a ta n s  Küt z i ng  

Z o o g leae  ra m ig era  I t z l g s o h n .  

C yanophyta

Anabaena a t f i n i s  Lemmermann 

A. v a i i a b i l i s  Küt zing  

Anabaena sp .

C ylindrosperm um  s ta g n a le

+ + + + 

+ +

+

+

+

+ +



Tab le  I ( c o n t d . )

1 2 3 5 6

( K u t z l n g )  Bo rn e t  e t  F l a -

hau 11 •f

C ylindrosperm um  sp . +

G loeocapsa tu r g id a  ( K u t z l n g )

H o i l e r b a c h + + +

Gom phosphaeria com pacta

(Lemmermann) Strom + + + + +

G. l a c u s t r i s  Chodat +

Lyngbya c r y p to v a g in a ta

S c h k o r b a t o f f + + +

L. h ie r o n y in u s ii  Lemmermann + + +

L. l im n e t i c a  Lemmermann + + + +

M erism opedia  g la u ca  ( E h r e n ­

b e r g )  Nagel i + + +

M. te n u is s im a  Lemmermann + + +

M ic r o c y s t is  a e ru g in o sa  Kutz-

ing + +

M. i n c e r t a  (Lemmermann) S t a r ­

mach +

O s c i l l a t o r i a  a g a rd h ii  Gomont + + + + + +

0 . amoena ( K u t z i n g )  Gomont +

O. b r e v i s  ( K u t z i n g )  Gomont +

0 .  ch a lyb a ea  ( M e r t e n s )  Gomont +

0 .  l iw o s a  Agardh + + + + + + + + + + + +

0. pseu d o g em in a ta  G. Schmid + + + + +

0 .  sa n c ta  ( K u t z i n g )  Gomont + +

0 .  t e n u i s  Agardh + + + +

0.  t e r e b r i fo r m is  Agardh +

O s c i l l a t o r i a  sp . + +

Pseudanabaena s c h m id le i  J a ag + +

P seudanabaena  sp . +

S c h i z o th r i x  sp. +

S p i r u l in a  m a ior  Kutzing +

S p i r u l in a  te n n u is s im a  Ku tz in g 4*



Table  I (contd.)

1 2 3 4 5 6

P yrro p h y ta

Gymnodinium  sp. + +

P e r id in iu m  sp. +

E ug len o  phy ta

E ug len a  sp ir o g y r a  Ehrenberg + +

E uglena  sp. + + + + + + + + + + + +

L e p o c in c l is  ovum  (E h renb erg  )

M ink iew icz + +

Phacus a cu m in a tu s  S tokes + + + + + +

Ph. a cu m in a tu s  v a r .  m egapara-

m y lic a  ( R o l l )  Huber-Post. +

Ph. ca u d a tu s  Hübner + +

Ph. c a u d a tu s  v a r .  t e n u i s

Swi renko +

Ph. lo n g ic a u d a  ( E h r e n b e r g )

Du j a r d  i n +

Ph. m i r a b i l i s  Pochman +

Ph. o r b i c u la r i s  Hübner + + +

Ph. p le u r o n e c te s  (E h r e n b e rg )

Oujard i  n + + +

Ph. pyrum  Ehrenberg +

Trachelom onas h is p id a  ( p e r t y )

S te  i n + + + + + + +

T. h is p id a  v a r .  co ro n a ta

Lemmermann + + + +

T . ob lo n g a  Lemmermann + + + +

T. v o lv o c in a  Ehrenberg 4- + + + + + + +

C hrysophyceae

D inobryon s e r t u l a r i a  v a r .

p ro tu b e ra n s  (Lemm.) K r i e ­

ger +

M allomonas sp. + + ♦

B a c i l la r io p h y c e a e

A ch n a n th es a f f i n i s  Grun. + + + + + +

A . c l e v e i  Grun. +



A. c l e v e i  v a r .  r o s t r a ta  H u s t .

•S. d e l i c a tu la  ( K ü t z . )  Grun.

A. e x i l i s  Kütz.

A. e x ig u a  Grun.

A. e x i g u a  v a r .  h e te r o v a lv a ta  

Krasske  

A. h u n garica  Grun.

A. la n c e o la ta  ( B r é b . )  Grun.

A. la n c e o la ta  f .  c a p i ta ta  

0.  Mül 1 .

A. la n c e o la ta  v a r .  e l l i p t i c a  

CI .

A. la n c e o la ta  v a r .  r o s t r a ta  

( 0 s t r . )  Hus t .

A. la n c e o la ta  f .  v e n tr ic o s a  

H u s t .

A. l i n e a r i s  (W. Sm.) Grun.

A. m icro cep h a la  ( K ü t z . )  Grun.

A. m in u tiss im a  Kütz.

A. p e r a g a l l i i  Brun e t  H e r i b .

A. sa x o n ic a  Krasske  

A m phipleura p e l lu c id a  Kütz.  

Amphora norm anii Rabh.

A. o v a l i s  Kütz .

A. o v a l i s  f .  g r a c i l i s  ( E h r . )

CI .

A. o v a l i s  v a r .  l ib y c a  ( E h r . )

CI .

A. o v a l i s  v g r .  p e d ic u lu s  

K ü t z .

A. v e n e ta  Kütz .

Anomoeoneis sph aerophora  

( K ü t z . )  P f i t z .

A s te r io n e i la  form osa  Hass .  

C a lo ñ é is  am phisbaena  ( ß o r y )  CI.

+ + + 

+ + +

+

+ + + + 

+ + + +

+

+ + + +

+ + 

+

+

+ + + +

+ + + +

+

+ + + +

+ + + + 

+

+ + + 

+ + +

+ + + 

+

+

+ + 

+ + +



C. b a c il lu m  (G ru n . )  Mer.

C. b a c il lu m  w ar. l a n c e t tu l a  

( S c h u l z ) H u s t .

C. s i l i c u l a  ( E h r . )  Cl .

C. s i l i c u l a  v a r .  g ib b e r u la  

(K U tz . )  Grun.

C. s i l i c u l a  v a r .  t r u n c a tu la  

Grun.

C. s i l i c u l a  v a r .  v e n tr ic o s a  

( E h r . )  Donk.

C om p ylo d iscu s n o r ic u s  v a r .  

h i b e m ic a  ( E h r . )  Grun.

C o cco n e is  d im in u ta  P a n t .

C. d i s c u lu s  (Schum.) C l .

C. p e d ic u lu s  Eh r .

C. p la c e n tu la  Eh r .

C. p la c e n tu la  v a r .  e u g ly p ta  

( E h r . )  C l .

C. p la c e n tu la  v a r .  in te r m e d ia  

(H e r i  b . e t  Perag. )  Cl .

C. p la c e n tu la  war. l i n e a t a  

( E h r . )  C l .

C. th u m e n s is  Mayer

C y c lo t e l la  com ta  ( E h r . )  Kutz.

C. k u tz in g ia n a  Thw.

C. m eneg h in ia n a  Kutz.

C ym atop leura  e l l i p t i c a  

( B r e b . )  W. Sm.

C. e l l i p t i c a  v a r .  h i b e m ic a  

(W. Sm.) Hust.

C. e l l i p t i c a  v a r .  n o b i l i s  

(H a n tz s ch )  Hust.

C. s o le a  ( B r e b . )  W. Sm.

C. s o le a  v a r .  a p ic u la ta  (w. 
Sm.) R a l f s

+ +

+

+ +

+ + + 

+

+

+

+

+ + + + 

+ + + +

+ + + 

+ + +

+

+ + + +

+ + + + 

+ + +

+ + + +

+ + 

+ + +



C. s o le a  v a r .  g r a c i l i s  Grun. 

C ym bella  a f f i n i s  KUtz.

C. am phicephala  Nag.

C. á sp e ra  ( E h r . )  Cl .

C. c i s t u l a  (Hemp.) Grun.

C. c i s t u l a  v a r .  m a cu la ta  

( K ü t z . )  VH 

C. c u s p id a ta  Kütz.

C. e h r e n b e r g i i  Kütz.

C. la n c e o la ta  ( E h r . )  VH 

C. n a v ic u l i f o r m is  Auersw.

Q. p a rva  (w. Sm. )  Cl .

C. p r o s t r a ta  ( B e r k e l e y )  Cl .

C. r e i n h a r d t i i  Grun.

C. s in u a ta  Greg.

C. túm ida  ( B r é b . )  VH 

C. tú r g id a  ( G r e g . )  Cl .

C. v e n tr ic o s a  Kütz.

Diatom a e lo n g a tu m  (Lyn gb . )

Ag.

D. v u lg a re  Bory 

D ip lo n e is  o c u la ta  ( B r é b . )  Cl .  

D. o v a l i s  ( H i 1 se  ) Cl .

D. s m i t h i i  ( B r é b . )  Cl .

D. s m i t h i i  v a r .  p u m ila  

(Gr un . )  Hus t .

E p ith e m ia  s o r e x  Kütz .

E. tú r g id a  ( E h r . )  Kütz .

E. t u rg id a  v a r .  g ra n u la ta

( E h r . )  Grun.

E. z e b r a  ( E h r . )  Kütz .

E. ze b ra  v a r .  p o r c e l lu s  

( K ü t z . )  Grun.

E. ze b ra  v a r .  sa x o n ic a  ( K ü t z . )  

Grun .

+

+ +

+ + + 

+

+ + +

+

+ + + +

+

+

+

+

+ + +

+ + + 

+ + + 

+ + +

+ + 

+

+ + 

+ + + 

+ +

+

+ +

+ + +

+ + 

+ + +

+ +

+ + + 

+

+

+ + + +

+ +

+ + + +

+

+ +



E u n o tia  arcu s  Ehr .

E. a rc u s  v a r .  f a l l a x  Hus t .

E. d iodon  Ehr.

E. l u n a r i s  ( E h r . )  Grun.

E. l u n a r i s  v a r .  c a p i ta ta  

Gr un .

E. wonodon v a r .  m aior  (W. 

Sm.) Hus t .

E . p e c t i n a l i s  v a r .  minor 

( K ü t z . )  Rabh.

E. p r a e ru p ta  Ehr.

F r a g i la r ia  b i c a p i t a ta  Ma­

ye r

F. b r e v i s t r i a t a  Grun.

F. cap u cin a  Desm.

F. c a p u c in a  v a r .  la n c e o la ta  

Gr un .

F. ca p u c in a  v a r .  m e so le p ta  

Rabh.

F. c o n s tr u e n s  ( E h r . )  Grun.

F. c o n s tru e n s  v a r .  b in o d is  

( E h r . )  Grun.

F. c o n s tru e n s  v a r .  s u b s a lin a  

H us t .

F. c o n s tr u e n s  v a r .  ve n te r  

( E h r . )  Grun.

F. c r o to n e n s is  K l t t .

F. i n f l a t a  ( H e l d . )  Hus t .

F. in te r m e d ia  Grun.

F. l e p to s ta u r o n  ( E h r . )  Hus t .

F. l e p to s ta u r o n  v a r .  du b ia  

Grun.

F. p in n a ta  Ehr .

F. p in n a ta  v a r .  l a n c e t tu l a  

(Schum.)  Hus t .

+ + + +

+ +

+ + +

+

+ + +

+

+ + + +

+

+ + + +

+ + +

+ + + + 

+ + +

+ + + + 

+

+

+ + + + 

+ + + 

+ 

+ +

+ + + + 

+ +

+ + + 

+ +



<

T ab l e  I ( contd . )

1 # 2 3 k 5 6

F. v a u c h e r ia e  ( K l i t z . )  Boye

P e t . + +

F. v ir e s c e n s  R a l f s . +

F. v ir e s c e n s  v a r .  c a p i ta ta

$ s t r . + +

F. v ir e s c e n s  v a r .  e l l i p t i c a

H u s t . + +

F. v ir e s c e n s  v a r .  o b lo n g e l la

Gr un . +

F r u s tu l ia  v u lg a r is  (Thw.)

De Toni + + + + + + + + + + + + + + + +

Gomphonema acum inatum  Ah r . + + + + + + + +

G. acum inatum  v a r .  b r e b i s s o -

n i i  ( K ü t z . )  C1 . + + +

G. acum inatum  v a r .  coronatum

( E h r . )  W. Sm. + + + + + + + + +

G. acum inatum  v a r .  t r ig o n o -
•

cepha lum  ( E h r . )  Grun. + + + + +

G. a n g u sta tu m  ( Kii tz . )  Rabh. + + + + + + + + + + + ■ +

G. a n g u sta tu m  v a r .  productum

Grun. + + + +

G. a n g u sta tu m  v a r .  sa c ro p h a -

gus (Gr eg . )  Grun. + + + +

G. a n g u sta tu m  v a r .  un d u la tu m

Gr un. +

G. a u gur  Ehr. +

G. augur war.  g a u t i e r i  V.H. +

G. c o n s tr ic tu m  Ehr. + + + + + + + + + + + + +

G. g r a c i le  Ehr . + + +

G. in t r i c a tu m  Kütz. + + + +

G. i n t r i c a tu m  v a r .  pum ilum

Grun. +

G. in t r i c a tu m  v a r .  v ib r io

( E h r . )  Cl . +

G. la n c eo la tu m  Ehr. + + + +



G. lo n g ic e p s  v a r .  su b c la va tu m  

Gr un .

G- o liv a c e u m  (Lyngb. )  Kütz .

G. o liv a c e u m  v a r .  ca lca reu m  

Cl .

G. o liv a c eu m  v a r .  m i n u t i s s i -  

mum Hus t .

G. parvu lum  ( K ü t z . )  Grun.

G. parvu lum  v a r .  m icro p u s  

( K ü t z . )  C l .

G. pa rvu lum  v a r .  s u b e l l l p t i -  

cum CI .

Gyrosigma acum inatum  ( K ü t z . )  

Rabh.

G. a tte n u a tu m  ( K ü t z . )  Rabh.

G. k i i t z i n g i i  (Gr un . )  Cl .

H a n tzsc h ia  am phioxys  f .  c a p i-  

t a ta  Hus t .

M e lo s ira  a r e n a r ia  Moore

M. g ra n u la ta  ( E h r . )  Ra l f s

M. g r a n u la ta  v a r .  a n g u s t i s s i -  

ma (O. Mül 1 .) H u s t .

M. i s la n d ic a  0. Mül l .

M. i t a l i c a  ( E h r . )  Kütz.

M. i t a l i c a  f .  c u r v a ta  ( P a n t . )  

H u s t .

Af. i t a l i c a  v a r .  te n u is s im a  

( G r u n .)  0.  Mül1 .

M. v a r ia n s  Ag.

M erid io n  c i r c u la r e  Ag.

M. c i r c u la r e  v a r .  c o n s t r i c t a  

( R a l f s )  V. H.

N a v íc u la  am phibola  C l .

N. a n g l i c a  Ra l f s

N. b a c i l l i f o r m i s  Grun.

+

+ + +

+ + 

+ +

+ +

+ + 

+ + +

+

+

+ +

+ + + 

+ + + +

+

+ + +

+ + + + 

+

+ +

+ + 

+ + +



T a b l e  I ( c o n t d . )

1 2 3 5 6

N b a c i l l u m  Ehr . + + + + + + + + + + + + + +

N b a c i l l u m  v a r .  g r e g o r y a n a

Gr un . +

N b a c i l l u m  v a r .  r o s t r a t a

Maye r +

N b i n o d i  s  Ehr . +

N c a r i  Ehr. + + + + + + +

N c i n c t a  ( E h r . )  Kiitz. + + + + + + + + + +

N c i n c t a  v a r .  h e u f i e r i  Grun. +

N d e m e n t i s  Grun. + + + +

N c o c c o n e i f o r m i s  Greg. +

N c o n t e n t a  Grun. +

N c o s t u l a t a  Grun. + + + + + + + + +

N c r y p o t o c e p h a l a  Kiitz. + + + + + + + + + + + + + + + + + +

N c r y p t o c e p h a l a  v a r .  i n t e r ­

m e d ia  Grun. + + + + + + + + + + + + + +

N c r y p t o c e p h a l a  v a r .  v e n e t a

( K u t z . )  Grun. + + + + + + + + +

N c u s p i d a t a  Kutz. + + + + + + + + + +

N c u s p i d a t a  v a r .  a m b ig u a

( E h r . )  Cl . + + + + + + + + +

N. d i c e p h a l a  ( E h r . )  W. Sm. + + + + + + + + + +

N. d i c e p h a l a  v a r .  n e g l e c t a

( K r a ss k e)  H u s t . + ■f +

N d i g i t o r a d i a t a  (Gr eg . )  A.

Sm. + + + + +

■N. e x i g u a  (Gr eg . )  0.  Mul l . + + + + + + + + + + + + + + + + +

N . g a s  t  rum Ehr. + + + + + + + + + +

N. g r a c i l i s  Ehr . + + + + + + + + + + + +

N . g r a c i l o i d e s  Mayer + +

N. g r e g a r i a  Donk. + + + + + + + + +

N . h a l o p h i l a  ( Gr un . )  Cl . + + +

N. h u n g a r i c a  Gr u n. +

N . h u n g a r i c a  v a r .  c a p i t a t a

( E h r . )  Cl . + + + + + + + + + + + + + + + + + + + +



N . h u n g a r i c a  v a r .  l ü n e b u r g e n -  

s i s  Grun.

/V. i n t e g r a  ( w .  Sm.) Ra l f s

N . l a n c e o l a t a  (Ag. )  Kütz .

N . m e n i s c u l u s  Schum.

N . m e n i s c u l u s  v a r .  m e n i s c u s  

(Schum.)  H u s t .

N . m in im a  Grun.

N . m u t i c a  Kütz .

N . m u t i c a  v a r .  c o h n i i  ( H i l s e )  

Gr un .

N . m u t i c a  v a r .  n i v a l i s  ( E h r . )  

Hust  .

N . o b l o n g a  Küt z .

ZV. oppugwafca Hu s t .

N . p e l l i c u l o s a  ( ß r e b . )  Kütz .

N . p l a c e n t u l a  ( E h r . )  Grun.

N . p l a c e n t u l a  v a r . j e n i s s e j e n -  

s i s  ( G r u n . )  M e i s t .

N . p l a c e n t u l a  f .  l a t i u s c u l a  

( G r u n . )  M e i s t .

N . p l a c e n t u l a  f .  r o s t r a t a  

Mayer

N . p r o t r a c t a  Grun.

N . p r o t r a c t a  f ‘. e l l i p t i c a  

Ga 11 i k

N . p r o t r a c t a  f .  s u b c a p i t a t a  

(Wi s+ . e t  P o r . )  H u s t .

N . p u p u l a  Kütz.

N . p u p u l a  v a r .  c a p i t a t a  H us t .

N . p u p u l a  v a r .  e l l i p t i c a  

Hus t .

N . p u p u l a  v a r .  r e c t a n g u l a r i s  

( G r e g . )  Grun.

N . p y g m a e a  Küt z .

+ + + +  

+

+ +

+

+ +

+  + 

+ + +

+

+ + +

+ + 

+

+ + + + 

+ +

+

+ + 

+

+ +

+ +

+ + + +

+ +

+ + +

+ + 

+

+ + 

+

+ + + 

+ +

+

+ + +

+

+ + + 

+

+ + +

+ +



N . r a d i o s a  Kütz .

N . r a d i o s a  v a r .  t e n e l l a  

( B r é b . )  Grun.

N . r e i n h a r d t i i  Grun.

N . r e i n h a r d t i i  v a r .  g r a c i l i o r  

Grun.

N . r h y n c h o c e p h a la  Kütz .

N . r o t a e n a  Grun.

N . s u b h a m u l a ta  Grun.

N . t u s c u l a  ( E h r . )  Grun.

N . v i r i d u l a  Kütz.

N . v i r i d u l a  v a r .  a v e n a c e a  

( B r e b . )  Grun.

N . v i r i d u l a  v a r .  c a p i t a t a  

Maye r

N . v i r i d u l a  v a r .  s l e s v i c e n s i s  

( G r u n . )  C1.

N e i d iu m  a f f i n e  ( E h r . )  CI .

N . a f f i n e  v a r .  a m p h ir h y n c h u s  

( E h r . )  CI .

N . b i s u l c a t u m  ( L a g e r s t . )  CI.

N . d u b iu m  ( E h r . )  CI .

N . d u b iu m  f .  c o n s t r i c t u m  

Hus t .

N . i r i d i s  ( E h r . )  CI .

N . i r i d i s  v a r . a m p h ig o m p h u s  

( E h r . )  V.H.

N . i r i d i s \ a r . a m p l ia tu m  

( E h r . )  C I .

N . i r i d i s  f .  v e r n a l e  Reich.

N . o p u l e n t u m  Hu st .

N . p r o d u c tu m  ( W.  S m ; )  CI .

N i t z s c h i a  a c i c u l a r i s  W. Sm.

N . a c u t a  Hant zsch

N . a m p h ib ia  Gr.un.

+

+ + +

+

+ + + + 

+

+  +  +  +  +  +  +

+  +  +  +  +

+  +  +  

+

+  +  +  +  +  +  +  +

+  +  

+ + +

+ +

+

+ + + + 

+

+ +

+ + 

+

+

+ + + +

+ + +

+

+ + +

+ + 

+ +

+ + + +  

+  

+

+ +  +  +  

+

+ + +

+

+ +

+

+ +

+ +  +  + 

+

+ +



T a b l e  1 ( c o n t d . )

1 2 3 ¿4 5 6

N . a n g u s t a t a  (w.  Sm.) Grün. +

N . a p i c u l a t a  ( G r e g . )  Grun. + +

N . c a p i t e l l a t a  Hu st . +

N . d i s s i p a t a  ( K ü t z . )  Grun. + + + + + + + +

N . f o n t i c o l a  Grun. + + + + + + + +

N . f r u s t u l  um ( K ü t z . )  Grun. + + + + + + +

N . g r a c i l i s  Hant zsch + +

N . h a n t z s c h i a n a  Rabh. +

N . h e i d e n i i  v a r .  p a m i r e n s i s

Boye P. + +

N . h u n g a r i c a  Grun. +

N . k i i t z i n g i a n a  H i 1 se + +

N . l i n e a r i s  W. Sm. + + + + + + + + + + + +

N . p a l e a  ( K ü t z . )  W. Sm. + + + + + + + + + + + + + + 4- +

N . p a l e a  vtar. t e n u i r o s t r i s

Gr un. +

N . p a r v u l a  Lewis +

N . r e c t a  Ha nt zs ch + + + + +

N . s i g m o i d e a  ( E h r . )  W. Sm. + + + + + + + +

N . s i n u a t a  v a r .  t a b e l l a r í a

Gr u n. +

N . s ta g n o r u m  Rabh. + + + + +

N . s u b l i n e a r i s  Hus t . +

N . t h e r m a l i s  Kütz . + + + +

N . t h e r m a l i s  v a r .  m in o r

H i 1 se +

N . t r y b i o n e l l a  Hant zs ch +

N . t r y b i o n e l l a  v a r .  d e b i l  i s

( A r n . )  Mayer +

N . v e r m i c u l l a r i s  ( K ü t z . ;

Grun . + + +

O p e p h o r a  m a r t y i  H e r i b . + + + + + + + + + + + + + + + + + + +

P i n n u l a r i a  a c o r  i c o l  a  Hu st . +

p .  b o r e a l i s  Ehr . + + + + + +

p .  b r a u n i i  ( G r u n . )  Cl . l +



T ab le  1 (c o n td .)

1 2 3 k 5 6

P . g ib b a  Ehr . + + + +

P.  g i b b a  v a r .  s u b u n d u l a t a

Mayer +

P . g l o b i c e p s  v a r .  k r o o k e i

Grun. +

P.  i n t e r r u p t a  W. Sm. + + + +

P . l a t a  ( B r e b . )  W. Sm. + +

P. le g u m e n  Ehr . +

P.  m a io r  ( K ü t z . )  CI. + +

P.  m a io r  v a r .  l a c u s t r i s

Me i s t . +

P.  m e s o l e p t a  ( E h r . )  W. Sm. + + +

P.  m e s o l e p t a  v a r .  a n g u s t a

CI . + + +

P .  m i c r o s t a u r o n  (Ehr.*) CI. + + + + + +  +

P .  m i c r o s t a u r o n  f .  b i u n d u l a t a

0 .  Mül 1 . +

P .  m i c r o s t a u r o n  v a r .  b r e b i s s o -

j i i i  ( K ü t z . )  Hus t . + + + + +

P .  n o b i l i s  Ehr . + + +

P .  p l a t y c e p h a l a  ( E h r . )  CI . +

P .  v i r i d i s  ( N i t z s c h )  Eh r . + + + + + + + + + + + +  +

P .  v i r i d i s  v a r .  i n t e r m e d i a

CI . +

R h o i c o s p h e n i a  c u r v a t a

( K ü t z . )  Grun. + + + +  +  + +  +  +  + +  +  +  +

R h o p a l o d ia  g ib b a  ( E h r . )  0.

Mül 1 . + +

S t a u r o n e i s  a c u t a  W. Sm. + + +

S .  a n c e p s  Ehr . +  +  + + + +  +

S .  a n c e p s  f .  g r a c i l i s  ( E h r . )

CI. + +

S*. a n c e p s  f .  l i n e a r i s  ( E h r . )

CI . + +

S .  p h o e n i c e n t r o n  Ehr . + + + + + + + + + + + + + +



S . pygmaea Krieg.

S . s m i th i i  Grun.

S tep h a n o d iscu s  a s tr a e a  var.  

m in u tu lu s  ( K ü t z . )  Grun.

S . h a n tz s c h i i  Grun.

S u r i r e l l a  a n g u sta ta  Kütz.

S.  b i s e r i a t a  Breb.

S . b i s e r i a t a  var .  b i f r o n s  

(E h r .)  Hust.

S . b i s e r i a t a  var .  b i f r o n s  f .  

p u n c ta ta  Meis t .

S . b i s e r i a t a  v ar .  r o s t r a ta  

Schulz

S . e le g a n s  Ehr.

S . l i n e a r i s  W. Sm.

S . l i n e a r i s  var .  c o n s t r i c -  

ta  ( E h r . )  Grun.

S.  o v a l i s  Breb.

S . o v a ta  Kütz.

S . o v a ta  v a r .  p in n a ta  (W. 

Sm.) Hust .

S. o v a ta  va r .  p se u d o p ln n a ta  

Mayer

, S . ro b u s ta  w ar. s p le n d id a  

( E h r . )  VH

S . te n e r a  Greg.

S . tu r g id a  W. Sm.

Syn edra  acus  Kütz.

S . c a p i ta ta  Ehr.

S. p a r a s i t i c a  (W. Sm.) Hust .

S . p a r a s i t i c a  v a r .  su bcon -  

s t r i c t a  Grun.

S.  p u lc h e l la  ( R a l f s )  Kütz.

S.  rumpens Kütz.

S. u lna  (Ni  tzsch.)  Ehr.

+

+ + +

+ + +

+

+ + +

+ + 

+ +

+

+

+ + +

+ + +

+ + 

+

+ + + +

+ + 

+

+

+ + + +



T ab l e  I ( c o n t d . )  *

1 2 3 k 5 6

S . u ln a  v a r .  a e q u a l i s  ( K ü t z . )

Hus t . + +

S . u ln a  v a r .  b ic e p s  ( K ü t z . )

S c h ö n f . + + + + ■f + +

S . u ln a  v a r .  d a n ica  ( Kü t z . )

Grun. +

S . u ln a  v a r .  o x yrh yn c h u s

( K ü t z . )  VH + + + + + +

S .  u ln a  v a r .  s p a t h u l i f e r a

Grun. + +

T a b e l la r ia  f e n e s t r a t a

( L y n g b . )  Kütz . +

T. f lo c c u lo s a  ( R o t h . )  Kütz . + + + +

X a n thophyceae

Tribonem a v i r i d e  Pas ch. + +

C h lo ro p h y ta

A c t in a s tr u m  h a n t z s c h i i  Lagh. + +

A n k is tro d e sm u s  g r a c i l i s

( R e i n s c h )  Kors . +

Chi amydomonas s p . +  + + +  +  + +

C ladophora  g lo m era ta  ( L . )

K ü t z . + + +  + +

C lo s te r iu m  acerosum

( S c h r a n k )  Ehr . +  4- + +

C .  e ih re n b e rg ii Menegh. +  + + + +

C. l e i b l e n i i  Kütz. + +  + + 4- +  +

C. l in e a tu m  Ehrenb. + +

C. l i t t o r a l e  Gay +

C. lu n u la  (O.  M ü l l . )  N i t z s c h + +

C. pa rvu lu m  Nag. + +

C. r o s tr a tu m  Ehrenb. +

C. s tr ig o s u m  Breb. + + +

C o e la s tru m  cam bricum  Arch. +

C. m icroporum  Nag. +  + +  +

C. r e t ic u la tu m  (Dang. )  Senn. +



T a b l e  I ( c o n t d . )

1 2 3 5 6

Cosmarium b o t z y t i s  Menegh. + +

C. r e n i i o m e  Arch. +

C ru c ig e n ia  q u a d ra ta  Morren + + +

C. t e t r a p e d ia  ( K i r c h n . )  W.

e t  G. S. +

E u a stru m  dubium  Näg. +

M icro sp o ra  amoena ( K ü t z . )  Ra­

b e n h o r s t + +

M. q u a d ra ta  Hasen + +

M. s ta g n o ru m  ( K ü t z . )  Lagerh . + +

M onoraphidium  c o n to r tu m

(Thur . )  Kom. L eg n . +

Oedogonium  s p . + +

P a n d o rln a  morum ( 0 .  F. Mül­

l e r )  Bory + +

P e d ia s tru m  b ir a d ia tu m  Meyen +

P. boryanum  ( T u r p . )  Menegh. + + + + + + V + I
P. d u p le x  Meyen + + + + +

P.  t e t r a s  ( E h r . )  R a l f s +

S cenedesm us abundans ( K i r c h n . )

Chod. + + +

S .  a c u m in a tu s  ( Lagh.)  Chod. + + +

S .  a c u t i fo r m is  Schröd. + +

S.  a c u tu s  Meyen + + + + +

S .  b r a s i l i e n s i s  B o h l . + +

S.  d e n t i c u la tu s  Lagerh. +

S . d i s c i f o r m is  ( Ch o d . )  F o t t

e t  Kom. +

S .  I n te r m e d iu s  Chod. +

S.  o b l iq u u s  ( T u r p . )  Kütz . +

S.  o p o l i e n s l s  P. R i e h t . +

S . q u a d ric a u d a  ( T u r p . )  Breb. + + + + + + + + + + + + + + +

S.  v e l i t a r i s  Kom. + + + +
S p h o g y r a  s p . + + +
S ta u ra s tru m  g r a c i l e  R a l f s +



T a b l e  I ( c o n t d . )

1 2 3 4 5 6

S .  p u n c tu la tu m  Breb. +

S t lg e o c lo n iu m  te n u e  Küt z . +

S t lg e o c lo n iu m  sp. +

T e tra e d ro n  in c u s  ( T e i l . )

G. M. Sm. +

T e tr a s tr u m  s ta u ro g e n ia e fo rm e

( S c h r ö d . )  Lemm. +

£d o t h r i x  s p . + +

V au ch eria  sp . + + + + + + +

R hodophyta

C h a n tra n s ia  c h a ly b a ea

( R o t h )  F r i e s + + + +

The  s m a l l e s t  n u m b e r  o f  s e s s i l e  a l g a e  t a x a  w a s  o b s e r v e d  i n  

t h e  Rak dwk a R i v e r  ( F i g .  l ) ,  w h e r e  e s p e c i a l l y  l o w  n u m b e r  o f  d i a t o m  

t a x a  w a s  f o u n d  ( T a b .  I I ) .  T h e  l o w e r  s e c t i o n s  o f  o t h e r  i n v e s t i ­

g a t e d  t r i b u t a r i e s  o f  t h e  W i da w k a  R i v e r  h a v e  s i m i l a r  n u m b e r  o f  s e s ­

s i l e  a l g a e .  N u mb er  o f  s p e c i e s  i n  t h e s e  r i v e r s  i s  c o n s i d e r a b l e .

T a b l e  II

Number o f  t a x a  o f  t h e  s e s s i l e  a l g a e  in lower  s e c t i o n s  
o f  main t r i b u t a r i e s  o f  t he  Widawka Ri v er

Group
Ri ver

Rakowka P i I s i a Krasawa Grabi a N i ec  i e cz

C yanophyta 10 6 16 10 8

P yrro p h y ta 2

E u g le n o p h y ta 8 8 7 6 10

C h ryso p h ycea e 1 2

B a c i l la r io p h y c e a e 113 174 173 179 202

X anthophyceae 1 1

C h lo ro p h y ta 19 18 23 24 14

R hodophyta 1 1

T o ta l 151 210 222 220 234



A s i m i l a r  n u m b e r  o f  s p e c i e s  w a s  o b s e r v e d  i n  t h e  l o w e r  s e c t i o n  o f  

t h e  W i d a w k a  R i v e r  ( L i g o w s k i  i n  p r e s s  b ) .  No m a j o r  d i f ­

f e r e n c e s  i n  t h e  n u m b e r  o f  i d e n t i f i e d  a l g a e  a c c o r d i n g  t o  s i z e  o f  

t h e  r i v e r  w e r e  r e v e a l e d .

D i a t o m s  a p p e a r  t o  b e  a  d o m i n a n t  a l g a e  i n  a l l  t h e  r i v e r s  s t u ­

d i e d .  T h e y  c o n s t i t u t e d  74 . 8% o f  a l l  s p e c i e s  i n  t h e  Ra k ów ka  R i ­

v e r ,  82 . 5% i n  t h e  P i l s i a  R i v e r ,  77 . 6% i n  t h e  K r a s a w a  R i v e r ,  81 .4%  

i n  t h e  G r a b i a  R i v e r ,  a n d  8 6. 3% i n  t h e  N i e c i e c z  R i v e r .  T h e s e  v a ­

l u e s  c o r r e s p o n d  t o  t h o s e  m e t  i n  o t h e r  r i v e r s  i n  P o l a n d .  S u c h  

d i a t o m s  a s  N a v icu la  hu ngarióa  v a r .  o a p i ta ta  a n d  S ynedra  u lna  c a n  b e  

f o u n d  i n  a l l  s a m p l e s ,  a n d  C ym bella  v e n tr ic o a a ,  M erid ian  a ir o u la r e  a n d  

Opephora m a r ty i  i n  a l m o s t  a l l  o f  t h e  s a m p l e s .

T h e  n u m b e r  o f  a l g a l  t a x a  i n  l o w e r  s e c t i o n s  o f  s o m e  r i v e r s  i n  

t n e  C e n t r a l  P o l a n d  i s  p r e s e n t e d  i n  T a b .  I I I .  I n  m o s t  r i v e r s ,  t h e  

n u m b e r  o f  t a x a  o f  a l g a e  r a n g e d  f r o m  195 t o  2 6 3 .  T h e  s m a l l e s t  num­

b e r  o f  t a x a  a mo ng  v a r i o u s  i n v e s t i g a t e d  r i v e r s  w a s  d i s c o v e r e d  i n  

t h e  m o s t  p o l l u t e d  l o w e r  s e c t i o n s  o f  t h e  Ra kówka  R i v e r  a n d  t h e  

B z u r a  R i v e r .  A h i g h  n u m b e r  o f  t a x a  i d e n t i f i e d  i n  t h e  B o b r ó w k a  R i ­

v e r  r e s u t s  f r o m  a  c o n s i d e r a b l e  n u m b e r  o f  c o l l e c t e d  s a m p l e s  a n d  

f r o m  t h e  d r i f t i n g  o f  p o n d  a l g a e  t o  t h e  r i v e r .

T a b l e  III

Number o f  t a x a  o f  t he  s e s s i l e  a l g a e  In l ower  s e c t i o n s  
o f  some r i v e r s  In C e n t r a l  Po l an d

Ri ver Number o f  t a xa

Bobrówka ( Ligowskl  in p r e s s  a ) 373

Bzura (Rakowska 1976) 180

Grabia 220

Krasawa 222

L u cl ąż a ( Ka i in owska -Kucha rsk a  1984 b) 238 ( d i a t o m s  o n l y )

N i e c i e c z 234

P i l s i a 210

Rakówka ( Kadłubowska  e t  a l . 198l ) 160

Rakówka 151

Rawka (Rakowska 1984) 263

Strawa (Kai I nows ka-Kuchar ska  1984 a ) 237 ( d i a t o m s  o n l y )

W1 dawka ( Ligowski  In p r e s s  b ) 195



I t  i s  I n t e r e s t i n g  t o  n o t e  p e r m a n e n t  p r e s e n c e  o f  S p h a e r o ti lu e  

natana  i n  t h e  Rakc5wka R i v e r  g r o w i n g  o n  s t o n e s  a n d  o t h e r  o b j e c t s  

o n  t h e  r i v e r  b o t t o m .  I n  s p r i n g  a l s o  Z o og leae  ram ig era  c o u l d  b e  

f o u n d  t h e r e . ( T a b .  I ) .  A c c o r d i n g  t o  s a p r o b i c  s y s t e m s  ( Z e l i n k a  a n d  

M a rv an  1 9 6 1  q u o t e d  a f t e r  F o  t  t  1 9 7 1 ,  F j e r d i n g s t a d  196 4  

q u o t e d  a f t e r  E t  t  1 19 8 0 )  Z o og leae  ram ig era  i s  an  i n d i c a t o r  

o f  t h e  p o l y s a p r o b i c  z o n e ,  w h i l e  S p h a e r o ti lu e  n a tan s  d e v e l o p s  i n  

f l o w i n g  p o l y s a p r o b i c  w a t e r s  w i t h  a  s m a l l  a m o u n t  o f  o x y g e n .  The  

p r e s e n c e  o f  t h e s e  b a c t e r i a  i s  a c c o m p a n i e d  b y  a l g a l  c o m m u n i t y  w i t h  

Euglena  s p p .  a n d  N itz s o h ia  p a le a .  T u r o b o y s k i  ( 1 9 7 9  )

b e l i e v e s  t h a t  a  c o m m u n i t y  o f  d i a t o m s  g r o w i n g  w i t h  S p h a e r o ti lu e  na­

tana  e v i d e n c e s  t h a t  w a t e r s  b e l o n g  t o  a - m e s o s a p r o b i c  z o n e .  K o l k -  

w i t z  a n d  M a r s s o n  ( 1 9 0 8 - 1 9 1 0  a f t e r  P a  1 u c  h  1 9 7 3 )  a r e  o f  

t h e  o p i n i o n  t h a t  S p h a e r o ti lu s  n a ta n s  i s  an  i n d i c a t o r  o f  p o l y s a p r o ­

b i c  a n d  a - m e s o s a p r o b i c  z o n e s ,  a n d  Z o og leae  ram ig era  i s  an  i n d i ­

c a t o r  o f  p o l y s a p r o b i c  z o n e  a l o n e .  T a k i n g  i n t o  a c c o u n t  t h e  a b o v e  

s y s t e m  an a n a l y s i s  o f  T a b .  I  i n d i c a t e s  t h a t  t h e  l o w e r  s e c t i o n  o f  

t h e  Rakdwka R i v e r  i n  May a n d  J u n e  s h o u l d  b e  c o n s i d e r e d  m o r e  p u l -  

l u t e d  t h a n  i n  l a t e r  m o n t h s .  H o w e v e r ,  a l l  t h e  s a m p l e s  c o n t a i n e d  a 

c o n s i d e r a b l e  n u m b e r  o f  p h o t o s y n t h e t i c  p l a n t s ,  w h i c h  d o e s  n o t  a l ­

l o w  t o  c l a s s i f y  t h i s  w a t e r  a m o n g  t h e  m o s t  p o l l u t e d .

The  p r e s e n c e  o f  t h e  i r o n  b a c t e r i u m  L e p to th r ix  oohraaea  c o n s i ­

d e r e d  t o  b e  a  " s t a r v i n g "  f r o m  o f  S p h a e r o ti lu e  n a ta n s  w a s  d i s c o ­

v e r e d  i n  t h e  s a m p l e  t a k e n  f r o m  t h e  P i l s i a  R i v e r  i n  N o v e m b e r .  

T h i s  i s  a  s p e c i e s  f o u n d  i n  w a t e r s  p o o r  i n  o r g a n i c  c o m p o u n d s  

( p  a  1 u c  h 19 7 3 ) .  I n  s a p r o b i c  s y s t e m s ,  t h i s  b a c t e r i u m  i s  c o n ­

s i d e r e d  t o  b e  an i n d i c a t o r  o f  t h e  o l i g o s a p r o b i c  z o n e  ( P a l u c h  

19 7 3 )  s i m i l a r y  t o  r e d  a l g a  C h a n tra n e ia  o h a lyb a ea  ( f  o  t  t  19 7 l )  

f o u n d  a l s o  i n  t h i s  r i v e r .  I t  i s  o n l y  i n  t h i s  r i v e r  t h a t  T a b e l la -  

r i a  f lo a c u lo e a ,  a n o t h e r  i n d i c a t o r  o f  o l i g o s a p r o b i c  w a t e r s  ( f  o  t  t  

1 9 7 1 )  c a n  b e  f o u n d .  T h e  p e r m a n e n t  p r e s e n c e  o f  s i n g l e  d i a t o m  s p e ­

c i m e n s  may b e  h o w e v e r  c a u s e d  b y  t h e  d r i f t i n g  o f  t h e i r  s o l i d  f r u s -  

t u l e s  b y  w a t e r  c u r r e n t s  i n  t h e  r i v e r .  C h a n tra n e ia  o h a lyb a ea  w a s  

a l s o  f o u n d  i n  t h e  l o w e r  s e c t i o n  o f  t h e  G r a b i a  R i v e r  ( T a b .  i )  a n d  

a t  v a r i o u s  s t a t i o n s  o f  t h e  Wi da wk a  R i v e r  ( L i g o w s k i  i n

p r e s s  b ) .

V auehevia e p . g r o w i n g  a b u n d a n t l y  o n  t h e  c o n c r e t e  b o t t o m  o f  

t h e  Wi da wk a  R i v e r  ( K a d l u b o w s k a  e t a l .  19 8 1 ,  L i g o ­

w s k i  i n  p r e s s  b )  w a s  f o u n d  i n  l o w e r  s e c t i o n s  o f  i t s  m a i n



t r i b u t a r i e s  i n  t h e  p i l s i a  R i v e r ,  t h e  K r a s a w a  R i v e r ,  t h e  G r a b i a  

R i v e r ,  a n d  t h e  N i e c i e c z  R i v e r  ( T a b .  I ) .  Vauohevia  s p .  i s  c o n s i ­

d e r e d  t o  b e  a n  i n d i c a t o r  o f  B - m e s o s a p r o b i c  z o n e  ( f o  t  t  1 9 7 1 )  

o r  o l i g o s a p r o b i c  z o n e  ( F j e r d i n s t a d  a f t e r  E t  t  1 1 9 8 0 ) .  The  

a b s e n c e  o f  t h i s  t a x o n  i n  t h e  l o w e r  s e c t i o n  o f  t h e  p o l l u t e d  R a -  

kc5wka R i v e r  i s  c o n c o r d a n t  w i t h  t h e s e  o p i n i o n s .

S e v e r a l  r a r e  s p e c i e s  o f  a l g a e  w e r e  f o u n d  i n  t h e  Wi da wk a  R i ­

v e r  b a s i n .  T h e y  w i l l  b e  a n a l y z e d  i n  a  s e p a r a t e  s t u d y .

4 . 2 .  Q u a n t i t a t i v e  c om po s i t i o n

The  l a r g e s t  n u m b e r  o f  c e l l s  w a s  f o u n d  i n  t h e  l o w e r  s e c t i o n  

o f  t h e  Rakdwka R i v e r  -  o n  t h e  a v e r a g e  8 . 1  x  10® p e r  1 cm3 . The  

s m a l l e s t  n u m b e r  o f  c e l l s  w a s  o b s e r v e d  i n  N o v e m b e r  -  0 . 5  x  10® 

p e r  1 cm3 , a n d  t h e  b i g g e s t  i n  May -  2 3  x  10® p e r  1 cjn3 ( F i g .  2 \  

T o g e t h e r  w i t h  a l g a e ,  t h e  b o t t o m  w a s  c o v e r e d  b y  v e r y  a b u n d a n t  

b a c t e r i a  S p h a e v o t i lm  n a ta n s  a n d  Z o og leae  ra m ig eva , w h i c h  w e r e  n o t  

c o u n t e d .  I t  w a s  o b s e r v e d  t h a t  t h e  n u m b e r  o f  a t t a c h e d  a l g a l  c e l l s  

t e n d e d  t o  d e c l i n e  d u r i n g  t h e  v e g e t a t i o n  s e a s o n .  D i a t o m s ,  among  

w h i c h  N itz s e h ia  p a le a  c o n s t a n t l y  d o m i n a t e d ,  w e r e  f o u n d  i n  t h e  

l a r g e s t  q u a n t i t i e s .  B l u e - g r e e n  a l g a e  b e l o n g i n g  t o  O s o i l l a to v ia  a n d  

e u g l e n o i d  Euglena  w e r e  f o u n d  t o  b e  q u i t e  a b u n d a n t .

I n  t h e  p i l s i a  R i v e r  t h e  s m a l l e s t  n u m b e r  o f  a l g a l  c e l l s  w a s
6 3

o b s e r v e d .  T h i s  n u m b e r  r a n g e d  h e r e  f r o m  0 . 1 9  x  10 p e r  1 cm i n  

J u l y  t o  0 . 8 8  x  10® p e r  1 cm3 i n  J u n e  ( F i g .  2 ) .  I n  l o w e r  s e c t i o n  

o f  t h i s  r i v e r ,  t h e  a v e r a g e  n u m b e r  o f  0 . 6  x  10® a t t a c h e d  a l g a e  

c e l l s  p e r  1 cm3 w a s  f o u n d .  Among t h e  d o m i n a n t  s p e c i e s  w e r e  d i a ­

t o m s  o f  t h e  g e n u s  F ra g r ila r ia  a n d  m a i n l y  -  F r a g i la r ia  a o n e tru e n s  w i t h  

i t s  v a r i e t i e s .

The  a v e r a g e  n u m b e r  o f  6 . 7  x  10® c e l l s  p e r  1 cm3 w a s  o b s e r v e d

i n  t h e  l o w e r  s e c t i o n  o f  t h e  K r a s a w a  R i v e r .  The  s m a l l e s t  n u m b e r
3 6o f  a l g a e  c e l l s  p e r  1 cm w a s  d i s c o v e r e d  i n  J u l y  -  4 . 0  x  10 a n d

t h e  l a r g e s t  i n  J u n e  -  9 . 2  x  10® ( F i g .  2 ) .  I n  l a t e  s p r i n g  (May

a n d  J u n e ) ,  a p a r t  f r o m  t h e  d o m i n a n t  d i a t o m s ,  t h e r e  c o u l d  b e  f o u n d

b l u e - g r e e n  a l g a e  f r o m  t h e  g e n u s  O s o i l l a to v ia  i n  l a r g e  q u a n t i t i e s .

Among d i a t o m s ,  N a viou la  o ry p to a e p h a la  a n d  s p e c i e s  f r o m  t h e  g e n u s

F m g ila r ia  w e r e  d o m i n a n t .

I n  t h e  G r a b i a  R i v e r ,  t h e  s m a l l e s t  n u m b e r  o f  c e l l s  w a s  o b -



t r i b u t a r i e s  o f  t he  Widawka Ri ver

s e r v e d  i n  J u l y  -  2 . 8  x  1 0 6 p e r  1 cm3 , a n d  t h e  l a r g e s t  i n  May -

1 0 . 7  x  1 0 6 p e r  1 cm3 ( F i g .  2 ) .  On t h e  a v e r a g e  t h e  n u m b e r  o f
6 3c e l l s  a m o u n t e d  t o  6 . 5  x  10 p e r  1 cm . B l u e - g r e e n  a l g a  O a o i l la -  

t o r i a  lim o sa  w a s  d o m i n a n t  i n  May ( 4 0 . 5 %  o f  t h e  t o t a l  n u m be r  o f  

c e l l s )  a n d  i n  t h e  r e m a i n i n g  m o n t h s  -  d i a t o m s ,  m a i n l y :  N aviau la



hu ngarica  v a r .  o a p i ta ta , N a v ia u la  v i r id u la ,  N a v ia u la  o ry p to o e p h a la  a n d  

s p e c i e s  f r o m  t h e  g e n e r a  N itz e a h ia  a n d  F r a g i la r ia .

I n  t h e  l o w e r  s e c t i o n  o f  t h e  N i e c i e c z  R i v e r ,  t h e  d o m i n a n t

a l g a e  w e r e  e x c l u s i v e l y  d i a t o m s .  T h e i r  s m a l l e s t  n u m b e r  w a s  f o u n d
6 3i n  N o v e m b e r  -  0 . 3  x  10 c e l l s  p e r  1 cm , a n d  t h e  l a r g e s t  i n  May

C O
-  8 . 2  x  10 c e l l s  p e r  1 cm ( F i g .  2 ) .  The  a v e r a g e  n u m b e r  o f

3 6c e l l s  p e r  1 cm w a s  e s t i m a t e d  a t  3 . 1  x  10 . The  d o m i n a n t  d i a t o m s

w e r e :  N a via u la  v i r id u la ,  N a v ia u la  o ry p to o e p h a la  a n d  s p e c i e s  o f  t h e

g e n u s  F r a g i la r ia .

T a b l e  IV

Number o f  c e l l s  o f  the s e s s i l e  a l g a e  In lower s e c t i o n s  
o f  some r i v e r s  In Central  Poland

Ri v e r
Number o f  ce  11 s In 

1 cm^ x 10®

Bobrówka (Ligowski  In p r e s s  a ) 9 , 4

Grab! a 6 , 5

Krasawa 6 , 7

N i e c i e c z 3,1

P 111ca (Kadłubowska 1964) 0 , 2 8 - 0 , 3 4

PI 1s la 0 , 6

Rakówka 8 , 1

Rawka (Rakowska 1984) 29 , 0

Wldawka ( Ligowski  In p r e s s  b ) 6 ,0

T h e  c o m p a r i s o n  w i t h  t h e  n u m b e r  o f  a t t a c h e d  a l g a e  c e l l s  r e ­

c o r d e d  i n  l o w e r  s e c t i o n s  o f  s o me  r i v e r s  i n  C e n t r a l  P o l a n d  ( T a b .
3

I V )  s h o w s  t h a t  t h e  n u m b e r  o f  c e l l s  i n  1 cm i n  t h e  G r a b i a  R i v e r ,  

t h e  K r a s a w a  R i v e r  a n d  t h e  R ak ówka  R i v e r  a p p r o a c h e s  t h a t  o b s e r v e d  

i n  t h e  B o b r ó w k a  R i v e r  ( L i g o w s k i  i n  p r e s s  a )  a n d  t h e  W i ­

d aw k a  R i v e r  ( L i g o w s k i  i n  p r e s s  b ) .  An e x c e p t i o n a l l y  

s m a l l  n u m b e r  o f  c e l l s  p e r  1 cm3 w a s  o b s e r v e d  i n  t h e  P i l i c a  R i v e r  

( K a d ł u b o w s k a  1 9 6 4 )  a n d  t h e  P i l s i a  R i v e r .  The  l a r g e s t  

n u m b e r  o f  c e l l s  p e r  1 c m3 i s  r e p o r t e d  b y  R a k o w s k a  ( 1 9 8 4 )  

f r o m  t h e  Rawka R i v e r  -  a  r i g h t  s i d e  t r i b u t a r y  o f  t h e  B z u r a  R i ­

v e r .  T h i s  c o m p a r i s o n  s e e m s  t o  i n d i c a t e  t h a t  t h e  n u m b e r  o f  a l g a l



c e l l s  i n  t h e  r i v e r s  u n d e r  c o m p a r i s o n  d o e s  n o t  d e p e n d  o n  t h e  s i z e  

o f  r i v e r s  o r  d e g r e e  o f  t h e i r  p o l l u t i o n .

5. CONCLUSIONS

The  l o w e r  s e c t i o n  o f  t h e  R ak dwk a R i v e r  i s  c h a r a c t e r i z e d  b y  

t h e  l a r g e s t  n u m b e r  o f  s e s s i l e  a l g a e  c e l l s .  S i m u l t a n e o u s l y  t h e  

s m a l l e s t  n u m b e r  o f  t a x a  o f  a l g a e  w a s  o b s e r v e d  i n  t h i s  r i v e r .  

A p a r t  f r o m  a l g a e ,  t h e  b o t t o m  a n d  t h e  s u b m e r g e d  o b j e c t s  i n  t h e  

Ra k dw k a R i v e r  a r e  c o v e r e d  w i t h  a b u n d a n t  b a c t e r i a  -  i n d i c a t o r s  o f  

w a t e r  p o l l u t i o n .  T he  n u m b e r  o f  c e l l s  o f  a l g a e  d e c r e a s e d  i n  c o s e -  

c u t i v e  p e r i o d s  o f  s a m p l i n g .

T h e  p r e s e n c e  o f  a  s i m i l a r  n u m b e r  o f  a l g a l  t a x a  w a s  o b s e r v e d  

i n  l o w e r  s e c t i o n s  o f  s u c h  r i v e r s  a s  P i l s i a ,  K r a s a w a ,  G r a b i a  a n d  

N i e c i e c z .

The  l o w e r  s e c t i o n  o f  t h e  P i l s i a  R i v e r  i s  c h a r a c t e r i z e d  w i t h  

a  v e r y  s m a l l  n u m b e r  o f  s e s s i l e  a l g a e  c e l l s .  D o m i n a n t  s p e c i e s  i n  

t h i s  r i v e r  w e r e  e x c l u s i v e l y  d i a t o m s .  T he  i n v e s t i g a t e d  f r a g m e n t  o f  

t h i s  r i v e r  s e e m s  t o  b e  c h a r a c t e r i z e d  w i t h  a  l o w  w a t e r  f e r t i l i t y .

A s i m i l a r  q u a n t i t a t i v e  d e v e l o p m e n t  o f  a t t a c h e d  a l g a e  w a s  o b ­

s e r v e d  i n  l o w e r  s e c t i o n s  o f  t h e  K r a s a w a  R i v e r  a n d  t h e  G r a b i a  R i ­

v e r .  D i a t o m s  a n d  b l u e - g r e e n  a l g a e  o f  t h e  g e n u s  O s o i l l a to v i a  d o m i ­

n a t e d  i n  t h e s e  r i v e r s  i n  s p r i n g .  Maximum g r o w t h  o f  d i a t o m s  w a s  

o b s e r v e d  i n  s p r i n g  m o n t h s  a n d  i n  N o v e m b e r .  D o m i n a n t  s p e c i e s  o f  

d i a t o m s  i n  t h e  K r a s a w a  R i v e r  a n d  i n  t h e  G r a b i a  R i v e r  w e r e  a l s o  

s i m i l a r .

O n l y  d u r i n g  t h e  s p r i n g  s e a s o n  an i n t e n s i v e  g r o w t h  o f  d i a t o m s  

w a s  r e c o r d e d  i n  t h e  l o w e r  s e c t i o n  o f  t h e  N i e c i e c z  R i v e r .  Among  

d o m i n a n t  s p e c i e s  o t h e r  g r o u p s  o f  a l g a e  w e r e  n o t  r e c o r d e d .  The  

n u m b e r  o f  d i a t o m  t a x a  i d e n t i f i e d  i n  t h i s  r i v e r  w a s  t h e  h i g h e s t .

V aucheria  s p .  , w h i c h  i s  p r e s e n t  i n  l a r g e  q u a n t i t i e s  o n  t h e  

c o n c r e t e  b o t t o m  o f  t h e  W i da w k a  R i v e r  ( K a d l u b o w s k a  e t  

a l .  1 9 8 1 ,  L i g o w s k i  i n  p r e s s  b )  w a s  o b s e r v e d  i n  l o w e r  

s e c t i o n s  o f  s u c h  r i v e r s  a s  P i l s i a ,  K r a s a w a ,  N i e c i e c z ,  a n d  G r a ­

b i a  i n  s m a l l  q u a n t i t i e s  o n  t h e  s o l i d  s u b s t r a t e  l i k e  s t o n e s  a n d  

p i l e s .  T he  p r e s e n c e  o f  V auohena  s p .  w a s  n o t  d i s c o v e r e d  i n  t h e  

m o s t  p o l l u t e d  r i v e r  o f  t h e  W i d a w k a  b a s i n  -  R ak dwk a.



The  a u t o r  w i s h e s  t o  t h a n k  A s s o c .  P r o f .  D r .  K r z y s z t o f  J a ż ­

d ż e w s k i  f o r  h i s  v a l u a b l e  c o m m e n t s  d u r i n g  p r e p a r a t i o n  o f  t h i s  p a ­

p e r .
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7 .  STRESZCZENIE
I

Ba dani a  glonów o s i a d ł y c h  głównych dopływów Widawki p o d j ę t e  z o s t a ł y  w z w i ąz ­

ku ze  zmianą warunków h y d r o l o g i c z n y c h  na tym o b s z a r z e ,  spowodowaną p r z e z  

odkrywkę węgl a  b r u n a t n e g o  Be łc ha t ów.  Na p pd s t a w i e  p rób  z e b r a ny ch  w maju.  

c ze rwc u,  l i p c u  i l i s t o p a d z i e  1982 r .  z uj s ' c iowych odcinków Rakówki , P i l s i ,  

Krasawy,  Grabi  i N i e c i e c z y  ( r y s .  1) o k r e ś l o n o  s k ł a d  j a k o ś c i o w y  i i l o ś c i o w y  g l o ­

nów o s i a d ł y c h .  Z i d e n t y f i k o w a n o  417 t aksonów glonów,  z c zego  313 n a l e ż a ł o  do o -  

krzemek o r a z  3 g a t u n k i  b a k t e r i i  ( t a b .  I ) .  N a j c z ę ś c i e j  wys tępu j ącymi  glonami są 

o k r z em k i :  N a v i c u l a  h u n g a r i c a  v a r .  c a p i t a t a ,  S y n e d r a  u l n a ,  C y m b e l la  v e n t r i -  

c o s a ,  M e r id io n  c i r c u l a r e  i O p e p h o r a  m a r t y i .  N a j m n i e j s z ą  l i c z b ę  gatunków 

s t w i e r d z o n o  w uj śc iowym od c in ku  Rakówki ( t a b .  I l ) .  J e d n o c z e ś n i e  w t e j  r z e c e  

wy s tę powa ła  n a j w i ę k s z a  l i c z b a  komórek glonów ( r y s .  2 ) .  Fakty  t e  o r a z  w ys t ę p o ­

wani e  i ndy ka t or ów wód ot -mezosaprobowych i poi i saprobowych ws k az u ją  na z a n i e ­

c z y s z c z e n i e  u j ś c i o w e g o  o d c i n k a  Rakówki .  W s k ł a d z i e  i loś ci owym we w s z y s t k i c h  

r z e ka ch  dominowały okrzei rki  ( r y s .  2 ) .  W Kr a sa wi e ,  Grabi  i N i e c i e c z y  obserwowa­

no wi osenne  maksimum rozwojowe glonów.  P i l s i a  c h a r a k t e r y z u j e  s i ę  małą l i c z b ą  

komórek qlonów o s i a d ł y c h  w j e j  od c i nk u  uj śc iowym.
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