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1 . I n t r o d u c t i o n 

S e v e r a l s t u d i e s h a v e b e e n p u b l i s h e d o n t h e p e l a ­

g ic p h y t o p l a n k t o n c o m m i m i t i e s o f L a k e T a n g a n y i k a 

( W e s t 1 9 0 7 . V a n M e e l 1 9 5 4 , S y m o e n s 1 9 5 5 a , b . 

1 9 5 6 , H e c k y et a L 1 9 7 8 , H e c k y & K l i n g 1 9 8 1 , G a s s e 

1 9 8 6 , C a l j o n 1 9 9 1 a ) . H o w e v e r , l i t t l e h a s b e e n d o n e 

o n t h e p h y t o p l a n k t o n o f t h e n u m e r o u s s h e l t e r e d 

b a y s a n d l a g o o n s o f t h e l a k e ( M p a w e n a y o 1 9 8 5 , 

1 9 8 6 , C a l j o n 1 9 8 7 ) . I n t h e p r e s e n t s t u d y s p a t i o -

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

c r i b e d in r e l a t i o n t o a b i o t i c f a c t o r s . 

2 . M a t e r i a l s a n d m e t h o d s 

G e n e r a l d a t a o n t h e s t u d y a r e a c a n b e f o u n d i n 

d i f f e r e n t p u b l i c a t i o n s ( e . g . B e a d l e 1 9 7 4 , C o u l t e r 

1 9 6 3 , 1 9 7 7 , D e g e n s e t a l . 1 9 7 1 , H e c k y et a l . 1978-, 

H e c k y & K l i n g 1 9 8 1 , V a n M e e l 1 9 5 4 , 1 9 8 7 , 1 9 8 8 ) . 
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F i v e s t a t i o n s w e r e s e l e c t e d a l o n g t h e n o r t h - e a s t e r n 

c o a s t o f L a k e T a n g a n y i k a , o n t h e t e r r i t o r y o f 

B u r u n d i . T h e y a r e a l l s i t u a t e d i n the B u j u m b u r a 

b a s i n w h i c h is t h e s h a l l o w e s t o f t h e f o u r b a s i n s o n 

L a k e T a n g a n y i k a ( C a p a r t 1 9 5 2 ) . S a m p l i n g w a s d o n e 

o n a m o n t h l y b a s e b e t w e e n O c t o b e r 1 9 8 5 a n d J u l y 

1 9 8 6 . A l l s a m p l e s w e r e t a k e n b e t w e e n 9 a . m . a n d 

1 p . m . o n t h e s a m e d a y (18 O c t o b e r 1985, 2 2 N o v e m ­

b e r 1 9 8 5 , 17 D e c e m b e r 1 9 8 5 , 17 J a n u a r y 1 9 8 6 , 1 4 

F e b r u a r y 1 9 8 6 , 14 M a r c h 1 9 8 6 , 11 A p r i l 1 9 8 6 , 9 M a y 

1 9 8 6 , 6 J u n e 1 9 8 6 a n d 3 J u l y 1 9 8 6 ) . I n t h e s t u d y 

a r e a , t h e w e t s e a s o n s t a r t s m i d O c t o b e r a n d l a s t s 

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

a t t h e e n d o f J a n u a r y . N o r t h e r n w i n d s p r e v a i l d u r i n g 

t h e w e t s e a s o n . S o u t h - e a s t e r n w i n d s b l o w d u r i n g t h e 

d r y s e a s o n . L o c a l d i s t u r b a n c e s d u e t o g e o g r a p h i c 

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

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

T h e g e o g r a p h i c p o s i t i o n o f t h e s a m p l i n g s t a t i o n s is 

s h o w n i n f i g u r e 1 . 

S a m p l i n g l o c a l i t i e s : 

— S t a t i o n 1 : a r o c k y c o a s t n e a r N y a n z a - L a c , i n 

t h e s o u t h e r n p a r t o f B u r u n d i . S a m p l e s A C B U A 4 7 5 , 

5 0 9 , 5 2 4 , 5 3 9 , 5 7 3 , 5 8 8 , 6 0 7 , 6 3 9 , 6 5 8 , 6 7 2 . 
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Fig. 1. Map of the northern part of Lake Tanganyika with location of the sampling stations : station 1 : Nyanza-Lac ; station 2 : Kibwe ; 

s tat ion 3 : Resha ; station 4 : Gatororongo ; station 5 : Bujumbura. 
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— S t a t i o n 2 : a b a y n e a r K i b w e , 105 l<m s o u t h 

o f B u j u m b u r a ; t h e c o a s t c o n s i s t s o f a s a n d y , s t o n y 

b e a c h , t u f t s o f Vossia cuspidata ( P o a c e a e ) a r e a b u n ­

d a n t . S a m p l e s A C B U A 4 7 8 , 5 1 2 , 5 2 7 , 5 4 2 , 5 7 6 , 5 9 1 , 

6 0 9 , 6 4 1 , 6 6 0 , 6 7 4 . 

— S t a t i o n 3 : r o c i ï y c o a s t n e a r R e s h a , i n t e r s p e r ­

s e d w i t h a f e w s a n d y b e a c h e s , 5 2 k m s o u t h o f 

B u j u m b u r a . S a m p l e s A C B U A 4 8 2 , 5 1 6 , 5 3 1 , 5 4 6 , 

5 8 0 , 5 9 5 , 6 1 3 , 6 4 5 , 6 6 4 , 6 7 8 . 

— S t a t i o n 4 : s t o n y b e a c h , n e a r G a t o r o r o n g o , 

2 8 l<m s o u t h o f B u j u m b u r a . S a m p l e s A C B U A 4 8 4 , 

5 1 8 , 5 3 3 , 5 4 8 , 5 8 2 , 5 9 7 , 6 1 5 , 6 4 7 , 6 6 6 , 6 8 0 . 

— S t a t i o n 5 : s a n d y b e a c h o v e r g r o w n b y Phrag-

miles mauritianus ( P o a c e a e ) , s i t u a t e d n e a r t h e « c e r ­

cle n a u t i q u e » a t B u j u m b u r a . S a m p l e s A C B U A 4 8 7 , 

5 2 1 , 5 3 6 , 5 5 1 , 5 8 5 , 6 0 0 , 6 1 8 , 6 5 0 , 6 6 9 , 6 8 3 . 

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

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

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

q u a l i t a t i v e i n v e s t i g a t i o n w e r e t a k e n w i t h a p l a n k ­

t o n n e t o f 2 8 ^ m m e s h - s i z e a n d f i x e d w i t h f o r m a l ­

d e h y d e . A l l s a m p l e s a r e d e p o s i t e d i n t h e H e r b a r i u m 

o f g e n t . 

T e m p e r a t u r e , p H a n d c o n d u c t i v i t y w e r e m e a s u ­

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

t e r , a p H m e t e r m o d e l S c h o t t C . G . 8 1 9 a n d a c o n ­

d u c t i v i t y m e t e r m o d e l S c h o t t C . G . 8 5 7 . C a r b o n a t e 

a n d b i c a r b o n a t e w e r e d e t e r m i n e d a c i d i m e t r i c a l l y , 

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

s o d i u m a n d p o t a s s i u m b y a t o m i c a b s o r p t i o n s p e c ­

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

p l e x o m e t r y . M e t h o d o l o g y f o r a l l a b i o t i c f a c t o r s i s 

a s d e s c r i b e d in R o d i e r ( 1 9 7 8 ) . 

P h y t o p l a n k t o n c o u n t s w e r e m a d e wi th a n i n v e r ­

t e d m i c r o s c o p e ( R e i c h a r t - J u n g - B i o s t a r ) a f t e r s e t t ­

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

5 0 m l . A c i d - c l e a n e d s u b s a m p l e s fo r q u a l i t a t i v e 

i n v e s t i g a t i o n o f d i a t o m s w e r e m o u n t e d in N a p h r a x 

a n d s t u d i e d w i t h a n O l y m p u s B H 2 m i c r o s c o p e 

e q u i p p e d w i t h p h a s e c o n t r a s t . 

3 . R e s u l t s 

3 . 1 . A b i o t i c f a c t o r s 

T a b l e I s h o w s t h e m e a n s a n d s t a n d a r d d e v i a t i o n s 

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

W a t e r t e m p e r a t u r e w a s a t a l l s t a t i o n s b e t w e e n 2 3 , 5 

a n d 3 0 . 5 ° C . T h e p H is a l k a l i n e d u r i n g t h e w h o l e 

y e a r ( 8 . 6 - 9 . 1 ) . O n t h e w h o l e , w a t e r t e m p e r a t u r e , 

p H a n d c o n d u c t i v i t y t e n d t o b e h i g h e r d u r i n g t h e 

p e r i o d D e c e m b e r - M a r c h . H o w e v e r , b e t w e e n t h e dif­

f e r e n t s t a t i o n s t h e r e a r e d i f f e r e n c e s in t h e p e r i o d s 

t h e m a x i m a o c c u r . N o c l e a r t r e n d c o u l d b e d e t e c ­

t e d i n t h e s e v a r i a t i o n s b e t w e e n t h e s t a t i o n s . T h e r e 

Table L Mean values and standard deviations of temperature (°C), pH, conductivity (^S/cm at 20°C) 
and principal cations and anions (meq/1) of stations t, 2, 3, 4 and 5. 

Station 

nean std lean std lean std lean std lean std 

teip. 2 5 . 5 0 1.36 2 7 . 5 0 1 .22 2 6 . 3 5 1 ,47 2 6 , 8 0 0 . 9 5 2 8 . 0 0 1 .32 
pH 8 . 8 7 0.11 8 . 8 9 0 . 0 9 8 . 9 3 0 . 1 0 8 . 9 1 O.08 8 . 8 5 0 . 1 1 
cond. 657.00 1 8 . 0 3 6 8 0 . 8 0 2 0 . 9 3 6 5 7 . 6 0 2 1 , 8 2 6 6 7 . 2 0 1 7 . 5 5 6 7 9 . 8 0 U . 7 4 
Na* 2 . 6 2 0 . 0 4 2 . 6 2 0 . 0 5 2 . 6 3 0 . 0 3 2 . 6 2 0 . 0 6 2 . 6 5 O.03 
r 0 . 8 9 0 . 0 7 0 . 8 5 0 , 0 6 0 . 8 6 0 . 0 4 0 . 8 5 0 . 0 2 0 . 8 2 0.04 
K g " 3 . 3 4 0 . 1 0 3 . 2 2 0 . 1 4 3 . 2 4 0 . 1 2 3 . 2 8 0,14 3 , 2 3 0 .07 

0 . 5 4 0 . 0 1 0 . 5 9 0 . 0 3 0 . 5 6 0 . 1 0 0 . 5 6 0 .07 0 . 6 3 0 . 1 2 
1 .22 0 . 2 3 1 .32 0 .25 1 . 3 5 0 . 1 8 1 .35 0 . 2 5 1 . 3 0 0 . 2 3 

Bœ,- 5 . 1 0 0 . 1 5 4 . 9 7 0 . 1 1 5 . 0 1 0 . 1 9 4 . 9 5 0 . 1 9 5 . 0 2 0.16 
ci- 0 . 9 5 0.O5 0 . 9 3 0 . 0 4 0 . 9 3 0 , 0 5 0 . 9 3 O.04 0 . 9 3 0 . 0 3 

s o . - 0 . 0 5 0 , 0 3 0 , 0 6 0 . 0 3 0 . 0 6 0 . 0 3 0 . 0 6 0 . 0 3 0 . 0 5 O .03 
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s e e m s t o b e l i t t l e s p a t i a l d i f f e r e n c e s in t h e m e a n 

c o n c e n t r a t i o n s o f t h e m a j o r i o n s . T h e c a t i o n c o m ­

p o s i t i o n is d o m i n a t e d b y m a g n e s i u m a n d s o d i u m , 

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

T h e t o t a l a n i o n c o n c e n t r a t i o n is d o m i n a t e d b y b i c a r ­

b o n a t e i o n s . A g a i n , t h e r e s e e m s t o b e l i t t l e d i f f e ­

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

3 . 2 . P h y t o p l a n k t o n c o m p o s i t i o n 

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

p a r t o f t h e p h y t o p l a n k t o n . I n t o t a l , 2 4 0 d i f f e r e n t 

t a x a b e l o n g i n g t o 3 4 g e n e r a w e r e o b s e r v e d . 9 3 t a x a 

( d i s t r i b u t e d o v e r 2 5 g e n e r a ) w e r e e n c o u n t e r e d in t h e 

q u a n t i t a t i v e c o u n t i n g s . 

T h e l i s t o f t h e o b s e r v e d d i a t o m t a x a is g i v e n in 

t a b l e I I . T a x o n o m i c r e m a r k s wil l b e p u b l i s h e d e l s e w ­

h e r e . T a x a m a r k e d w i t h a « * » w e r e f o u n d in t h e 

c o u n t i n g s . 

I n a d d i t i o n , 8 9 t a x a b e l o n g i n g t o t h e f o l l o w i n g 

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

t i t a t i v e i n v e s t i g a t i o n : 3 5 C y a n o p h y t a , 11 E u g l e -

n o p h y t a , 7 C r y p t o p h y t a , I D i n o p h y t a , 3 

C h r y s o p h y t a , 2 X a n t h o p h y t a , 3 0 C h l o r o p h y t a . 

T h e s e a s o n a l c h a n g e s i n p h y t o p l a n k t o n d e n s i t i e s 

i n t h e f i v e s t a t i o n s a r e s h o w n in t h e f i g u r e s 2 t o 6 . 

O n m o s t o c c a s i o n s , d i a t o m s f o r m e d t h e m o s t i m p o r ­

t a n t p a r t o f t h e p h y t o p l a n k t o n , b o t h q u a n t i t a t i v e l y 

a n d q u a l i t a t i v e l y . O n a v e r a g e , d i a t o m s m a k e u p f o r 

a b o u t 4 0 - 61 % o f t h e t o t a l p h y t o p l a n k t o n d e n s i t y 

in s t a t i o n s 1, 3 a n d 4 . I n s t a t i o n s 2 a n d 5 t h e y a r e 

q u a n t i t a t i v e l y m o r e i m p o r t a n t , a n d a c c o u n t f o r 

m o r e t h a n 8 8 % o f t h e t o t a l cel l d e n s i t y . I n t e r m s 

o f s p e c i e s c o m p o s i t i o n , s t a t i o n s 1 t o 4 a r e v e r y s i m i ­

l a r , w i t h Fragilaria africana, F. construens. 

Amphora pedicuius, Caloneis bacillum, Cymbella 

minuta, Gomphonema africanum, Navicula capitata 

v a r . hungarica, N. cryptofenella, N. exigua, N. gas-

(rum, N. pupula, N. seminuioides, Nilzschia fonli-

cola, Rhopalodia hirundiniformis, R. operculala a s 

m o s t c o m m o n t a x a . S t a t i o n 5 is s o m e w h a t d i f f e r e n t , 

Cocconeis placentula. Amphora pedicuius, Capar-

togramma karstenii, Cymatopleura solea v a r . api­

culata, Diploneis ovalis. Epithemia adnata, Gyro-

sigma wormleyi, Nitzschia iancettula, Surirella linea­

ris w e r e r e g u l a r l y f o u n d , w h i l e a b s e n t o r r a r e in t h e 

o t h e r s t a t i o n s . Fragilaria construens is l e ss i m p o r ­

t a n t c o m p a r e d t o t h e o t h e r s t a t i o n s . 

In s t a t i o n 1, p h y t o p l a n k t o n d e n s i t i e s (Fig. 2) w e r e 

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

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

tes a t t h e s t a n o f t h e d r y s e a s o n . 

S t a t i o n 2 is c h a r a c t e r i z e d b y m u c h h i g h e r p h y t o ­

p l a n k t o n c o n c e n t r a t i o n s (Fig. 3 ) t h a n s t a t i o n I . A 

v e r y h i g h m a x i m u m o c c u r r e d in J a n u a r y , a l m o s t 

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

se r e x t e n t b y b l u e - g r e e n a l g a e . T h i s p e a k is m a i n l y 

a c c o u n t e d f o r b y Fragilaria construens, w i t h u p t o 

3 4 0 0 o r g a n i s m s / m l . Fragilaria africana, Cymbella 
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Fig. 2. Seasonal phytoplankton composition in the littoral zone of Lake Tanganyika at station 1, near Nyanza-Lac, 
120 km south of Bujumbura. 
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Fig. 3. Seasonal phytoplanition composition in the littoral zone of Lake Tanganyika at station 2, near Kibwe, 
108 km south of Bujumbura. 

minuta, Navicula cryptotenetla, N. seminuloides, 

Nitzschia fonticola a n d Rhopatodia operculata 

a t t a i n a l ess i m p o r t a n t m a x i m a . A s e c o n d p e a k 

o c c u r s i n A p r i l - M a y , w i t h Fragilaria consiruens, 

Gomphonema africanum a n d Nitzschia fonticola a s 

d o m i n a n t t a x a . 

P h y t o p l a n k t o n d e n s i t i e s a r e g e n e r a l l y l o w in s t a ­

t i o n s 3 {Fig. 4 ) , w i t h a s m a l l m a x i m u m o f c h l o r o p h y -

t e s a t t h e e n d o f t h e d r y s e a s o n , a n d a s e c o n d s m a l ­

ler o n e in t h e s h o r t i n t e r m e d i a t e d r y p e r i o d , i n 

J a n u a r y . 

I n s t a t i o n 4 p h y t o p l a n k t o n d e n s i t i e s {Fig. 5 ) a r e 

c o m p a r a b l e t o s t a t i o n 3 a n d r e m a i n f a i r l y c o n s t a n t 

d u r i n g t h e e n t i r e p e r i o d e x c e p t f o r a m i n i m u m i n 

A p r i l . 

I n s t a t i o n 5 {Fig. 6 ) d i a t o m s a r e p r e s e n t i n g r e a t 

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

i m p o r t a n t d i a t o m s a r e : Navicula exigua, Cocconeis 

placentulavav. euglypta. Amphorapediculus, Calo-

neis bacillum, Cymbella minuta a n d Epithemia 

adnata, w i t h m o r e t h a n 1 0 0 c e l l s / m l d u r i n g o n e o r 

m o r e s a m p l i n g s . D u r i n g t h e t w o p e a k s , N. exigua 
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Table l i . Taxonomic lisi of the observed diatoms taxa. Taxa marked with a « * » were found in the countings. 

Cent robac i l l a r iophyceae 
Cosc i nodi scale s 

Aulacoseira distans (Ehr . ) S i m o n s e n 
A. granulata ( E h r ) S i m o n s e n 
Orthoseira roesaana ( R a b h . ) O M a e r a 
Cyclotella krammari H â k a n s s o n 
C. meneghiniana Kutz , * 
C . meduanaB G e r m a i n 
C. ocellata Pant , 
Cyclost&phanos damasii ( H j s t . ) S toermer S Hakansson 
Thalassiosira faurei (Ga&se) Hasle 
T. rudolfi ( B a c h m a n n ) H a s l e 

SolenJales 

Rhizosolenia eriensis H.L. Smi th 

Penna t ibac i l l a r iophyceae 
A r a p h i d a l e s 

Fragilaria africana Hust ." 
F. bravistriata G r u n . * 
F. brevistriata va r trigibba ( P a n t ) H u s f . 
F construens ( E h r ) G r u n . * 
F. construens var . subsalina Hust. 
F. contruensvar venter ( E h r ) G r u n * 
F inflata ( H e l d . ) Hust. 
F. pinnata E h r . ' 
F. pinnata var. iancettula ( S c h u m a n n ) Hust . 
Synedra acus Kiitz * 
S . nyansae G . S . W e s t * 
S. rumpens Kutz. var. fragilarioides Grun. 
S. u/na (N i tzsch) Ehr.* 
S, ulna var aequalis (K\j\z.) Hust. 
S. t j /na var . d a n / c a (Kutz . ) V a n Heurck 
S. vaucheriae Kutz . 

Raph id io ida les 

Eunotia didyma G r u n . var. tuberosa Hust. 
£. monodon E h r * 
£ pectinalis ( O . F MuJI.) R a b h ' 
E pectinalis var . m/nor ( K u t z ) R a b h , 
£ pectinalis var . venfWcosa G a i n * 
£. polydentula B r u n . var . perpu^lla Grun." 

K4onoraphidales 

Achnanthes afUnls G r u n . 

^. buccula Choi . 
>1. exigua Grun." 
4 . /nflafa (KCJtz.) Grun . 

lanceolata Bréb. ex K u t z ' 
lanceolata var. dub/a Grun. * 
minutissima Kutz. 
minutissima var . l 

^. subhudsonis Hust. 
Cocconeis disculus ( S c h u m a n n ) CI. 
C. hustedtii Krasske 
C placentula Ehr.* 
C , placentula var, euglypta (Ehr. ) C I , 
Rhoicosphenia abbreviata (C .Ag. ) Lange-Ber ta lot * 

Biraphtdales 

Amphora cf, calumetica ( Thomas) Peragal lo 
coffeiformis ( A g ) K i i t z * 

4 . copulata (Kutz. ) S c h o e m a n & Archibald* 
^. inariensis Krammer 
,4. montana Krasske 

o v a f e Kutz . ' 
A. pedicuius (Kutz. ) G r u n . ' 
A. tanganyikae Cal jon* 
Anomoeoneis sphaerophora (Ehr. ) Pfitzer 
A. sphaerophora t, sculpta ( E h r ) A . M . S c h m i d 
Caloneis aerophila Bock 
C. bao7 / i /m(Gnjn, ) C t . ' 
C . schumanniana (Grun. ) CI. 
C . s///cu/a (Ehr.) CI. 
Capartogramma amphoroides R o s s ' 
C. cnjcicula (Grun ex CI ) Ross 
C- karstenii (Zanon) Ross 
Cymatopleura solea (Bréb ) W . S m . " 
C. solea var apiculata (W. S m . ) Ra l fs ' 
C. calcarata Hust. 
Cymbella caespitosa (KiJtz.) Bn jn . 
C . cucumis A Schmidt 
C . grossestriata O Mull. 
C . m/myfa Hilse ex R a b h * 

C. muelfen Hu&l' 
Cymbellonitzschia minima Hust . ' 
Diploneis finnica (Ehr. ) 0 1 . 

D. o v a t e (Hitse) C I * 
Epithemia adnata (Kutz. ) Bréb." 
E. argus ( E h r ) KOtz. 
£ . sorex-Kùtz, 
Frustulia rhombokies (Ehr. ) D e Toni ' 
F. rhombokies var. crassinervta (Bréb.) Ross 
F . rfîomboK/os var saxon/ca (Rabh. ) D e Toni 
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F. vulgaris (Thwai tes) D e T o r i 
Gomphocymbella beccarii (Grun.) Fort i ' 
G. gracilis M u s t ' 
Gomphongma aaquatohale Must.* 
G. affine Kutz 
G . africanum G , S . W e s t * 
G- a u g u r Ehr var. turns {Ehr, ) Lange-Bertalot 
G. c/ei/e/ Fricke 
G, grac/7e Ehr ' 
G. parvulum (Kutz. ) Kutz.* 
Gomphonitzschia u n p e n G r u n . * 
Gyrosigma acuminatum (Kutz . ) R a b h . 
G . att&nuatum (Kutz . ) R a b h . ' 
G . nodiferum (Gn jn . ) R e i m e r * 
G . scaiproides ( R a b h ) CI, 
G . s p e n c e n (Queket t ) Griffith & Henfrey 
G- worml&yi {SuWw.) Boyer ' 
Hantzschia amphtoxys (Ehr . ) Grun. * 
H . amphioxys var. africana Must. 
H , wrga/a (Roper ) G r u n . 
Navicula absoluta Must. 
W. amplectens Hust . 
W- arvensis Hust. 
W. bacillum Ehr. 
W. barbarica Hust.* 
W. capitata Ehr. var . hungarica (Grun. ) Ross* 
W. capitatoradiata G e r m a i n 
^f. c/ncfa (Ehr. ) Ralfs* 
W. confervacea (Ki i tz . ) G r u n * 
W. contenta G r u n . 
/V. costulata Grun . 
/V. cryptotenella Lange-Ber ta lo t ' 
W. cuspidata (Kutz. ) Kutz . 
W. damasii Hust. 
W. decussis Os t rup 
W. eriftjga Lange-Ber ta lo t 
W- e x f j u a (Greg . ) G r u n . * 
W- lossalis Krasske var. obsidtalis (Hust. ) Lange-Bertalot 
W. gallfca(WSm.) V a n Heurck 
W. galtfcavar. perpusilla(Grun.) Lange-Bertalot 
N. gastnjm (Ehr.) Kutz." 
W. gastrum var signata Hust. 
W. goeppertiana (Ble iscb) H.L. Smith 
W. hambergii Hust, 
W. hasfa P a n t * 
A/, lapfdosa Krasske 
N- modica Must . ' 
N. monoculata Hust. var. omissa (Must.) Lange-Bertalot 

N. muf tcaKLl tz * 
N. mutica f. intermedia H u s t 
W. muticoides Hust. 
W. ofrtonga ( K u t z ) KQtz. 
W. paramutica Bock 
/V. periatoides (O. Mull.) H u s t * 
A / , perparva Hust, 
N. p/acontu/a (Ehr.) Kutz. 
W. ptatycephala O . Mull . 
W. pupu/a K u t z * 
^. pupu/a var. nyassensis ( O MulL) Lange-Berta lot 
W. pygmaea Kutz.* 
/V. aH. rtiynchocephala Kutz .* 
W. ro taeana ( R a b h ) Grun . 
N. rotunda Hust. 
N. schroeteri Meister 
N. scutelloides W. S m , ex Greg ' 
N. seminuloides Hust * 
N. subrt)ynchoc&phala H u s t * 
W. tfTVia/fS Lange Bertalct 
N. viridula (Kutz. ) Ehr.* 
N. viridula var. rostellata (KUtz,) C I . 
N. z a n o m Must, 
Neidium ampfiatum (Ehr. ) K r a m m e r ' 
N. dubium <Ehr.) C l . 
N. /nd/s (Ehr. ) CI 
Nitzschia acicularis (Kutz. ) W . S m . 
N. a d ^ ( a H u s t * 
N. aequalis Hust.* 
A/, amphibia G n j n . 
M archibaldii Lange-Bertatot 
M asterionelloides O . Mul l . * 
N. badllum Hust.* 
A / . ca/(da G r u n * 
A / , capitellata H u s t * 
A / , compressa (Bai ley) Boyer var . vaxans (Grun.) L â n g e -
Bertafôt 
A ; , constricta (Kiitz.) Ralfs 
N. dissipata (Kiitz.) Grun . 
A / , epjphyticoides H u s t * 
A / , fonticola G n j n * 
A / , frustulum ( K u t z ) Grun. 
A / , gracilis Hantzsch 
A / , inconspicua G n j n . * 
A / , intermedia Hantzsch 
A / , lacustris Hust. 
N. lancettulaO. M u l l * 
N. levidensis (W, S m . ) G m n var. victoriae {Gnjn.) Chot . 
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N. liebetruthii Rabh 
N. linearis VJ. S m . ' 
N- linearis var.tenuis ( W . S m . ) G r u n . 
N- nana G a i n -
N. nyassensisO. M ù l l . ' 
N- obtusa^N. S m . var. schweinfurthii Grun. 
N. palea(Kùtz.) W . S m * 
N. paleavar. tenuirostris Lange-BertaJoI ' 
N. paleacea ( G m n . ) G r u n . ' 
N. recta H a n t z s c h 
N. reversa W . S m . 
N. sigma (Kiixz.) W . S m . 
N. aff. sigmaformis Hust. 
N. siliqua Arch iba ld* 
W. spiculum Hust . 
N. subacicularis Hust . 
N. tubicolaGrun. 
N. umbonata (Ehr.) L a n g e Bertalot 
N. vitrea N o r m a n 
Pinnularia acrosphaeria Rabh 
P. borealis Ehr. 

P. borealis f. rectangularis Car ison* 
P. gibba E h r . ' 
P. iegumen {Ehr.) Ehr. 
P. microstauron (Ehr , ) C l . ' 
P. obscura K r a s s k e ' 
P. scaettae Z a n o n 
P. stomatophora ( G a i n ) C l . 
P. subcapitata G r e g , 
P. tropica Hust. 
P. vJridis (N i tzsch) Ehr. 
Rhopalodia gibba (Ehr . ) O . Mùll. 
R. gracilis O. MûW.' 

R hirundiniformis O. MON* 
R. operculata (Ag.) Hakansson* 
R. rhopala (Ehr.) Hust.* 
Stauroneis anceps Ehr. 
S. obtusa Lagerst. 
S. phoentcenteron (Nitzsch) Ehr. 
Surirella acuminata Hust. 
S. angustata Kutz. 
S. cf. astridae Hust. 
S- biseriata Bréb. 
S. brev/costata O . Mûll. 
S. brev/cos/afâ var, constricta Hust. 
S. detws/ / Hust. 
S. cf. elegantula H u s t 
S. e n g / e n O . Mûll . 
S. fasciculataO. Mûll . 
S. fuelleborniiO. MOll. 
S. fuelleborniivar. ellipticaO. MQII. 
S. fte/den// Hust. 
S. Iancettula Hust. 
S. Wneans W . S m . ' 
S. mi ;e / ten*Hust (non F o r t ) 
S. nyassae O. Mùll. 
S. obtusiuscula G . S . Wes t 
S, p /ana G S . W e s t 
S. reicheftii Hust. 
S. sparsipunctata Hust . ' 
S. sparsipunctata var. /aews Hust. 
S. spiratoides Hust. 
S. subcontorîa HusL 
S. renera G r e g , ' 

1 0 0 0 H 

o 
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^ D I N O 
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Fig. 4 . Seasonal phytoplankton composition in the littoral zone of Lake Tanganyika at station 3, near Resha, 52 km south of Bujumbura. 
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Fig. 5. Seasonal phytoplankton composition in the littoral zone of Lake Tanganyika at station 4, 
near Gatororongo, 28 km somh of Bujumbura. 

is t h e m o s t i m p o r t a n t t a x o n , w i t h m o r e t h a n 1 3 0 0 

c e l l s / m l a t t h e e n d o f t h e d r y s e a s o n a n d 5 6 0 c e l l s / m l 

in M a r c h . 

4 . D i s c u s s i o n 

O n a v e r a g e , t h e w a t e r c h e m i s t r y o f t h e c o a s t a l 

w a t e r s s e e m s t o b e s i m i l a r t o m o r e p e l a g i c s t a t i o n s 

( H e c k y e t a l . 1 9 7 8 , B e a u c h a m p 1 9 4 6 , T a i l i n g & T a i ­

l ing 1 9 6 5 ) . H o w e v e r , t h e m e a n c o n c e n t r a t i o n s o f su l ­

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

s l i g h t l y h i g h e r t h a n in t h e o f f - s h o r e w a t e r s . T h e 

C I / S O 4 r a t i o w a s a b o u t 14 , t h e M g / C a r a t i o a b o u t 

3 , 7 . 

T h e s e a s o n a l v a r i a t i o n s in t h e c o n c e n t r a t i o n o f 

t h e m a j o r i o n i c c o n s t i t u e n t s s e e m t o b e q u i t e u n p r e ­

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

s t a t i o n s . L o c a l e f f e c t s o f r a i n f a l l , i n p u t o f w a t e r 

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

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

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

I n t h e p e l a g i c r e g i o n o f t h e n o r t h e r n l a k e b a s i n , 

H e c k y e t a l . ( 1 9 7 8 ) f o u n d 103 a l g a l t a x a : 21 C y a -

n o p h y t a , 1 E u g l e n o p h y t a , 5 C r y p t o p h y t a , 9 

D i n o p h y t a , 13 C h r y s o p h y t a , 3 6 C h l o r o p h y t a a n d 18 

B a c i l l a r i o p h y t a . P h y t o p l a n k t o n c o m p o s i t i o n in t h e 

l i t t o r a l r e g i o n o f L a k e T a n g a n y i k a m a i n l y d i f f e r s 

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

d i a t o m s . D i n o p h y t a a n d C h r y s o p h y t a o n t h e o t h e r 

h a n d , s e e m t o b e b e t t e r r e p r e s e n t e d in t h e p e l a g i c 

r e g i o n . 

In t o t a l , w e o b s e r v e d 2 4 0 d i a t o m t a x a , 9 3 o f w h i c h 

w e r e f o u n d i n t h e q u a n t i t a t i v e c o u n t i n g s . H o w e v e r , 

m a n y d i a t o m s a l s o o c c u r in s u r f a c e s e d i m e n t s ( C a l ­

j o n 1 9 9 1 b , C a l j o n & C o c q u y t 1 9 9 1 ) a n d c a n p r o ­

b a b l y b e c o n s i d e r e d a s t y c h o p l a n k t o n i c . S u s p e n s i o n 

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

s t r o n g w i n d a c t i o n a l o n g t h e c o a s t line o f t h e l a k e 

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

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

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

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

d a n c e in s t a t i o n s 2 a n d 5. T h e s e s t a t i o n s a r e s i t u a ­

t e d n e a r s a n d y b e a c h e s , w h i l e in t h e o t h e r s t a t i o n s , 

r o c k y s u b s t r a t e s p r e v a i l . 

C o u l t e r ( 1 9 7 6 ) d e s c r i b e d a n o r t h w a r d m o v e m e n t 

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

l i n g in A p r i l - M a y o f f t h e c o a s t i n Z a m b i a . T h i s 

s h o u l d r e s u l t in a g r a d u a l i n c r e a s e in t h e p l a n k t o n 

in B u r u n d i , r e a c h i n g a m a x i m u m in S e p t e m b e r -

O c t o b e r . A s it is a p p a r e n t f r o m o u r r e s u h s , t h i s 

t h e o r y d o e s n o t fit t o t h e l i t t o r a l p l a n k t o n o f t h e 

l a k e . A g a i n , l o c a l c o n d i t i o n s s e e m t o b e m o r e 

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

t i o n o f t h e i n - s h o r e p l a n k t o n . 
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Fig. 6. Seasonal phytoplankton composition in the littoral zone of Lake Tanganyika at station 5, 
near the « Cercle Nautique » at Bujumbura. 

T h e g r e a t e r n u m b e r o f a l g a e in s t a t i o n 5 , in t h e 
c i t y o f B u j u m b u r a , p o i n t s o u t t o a c e r t a i n p o l l u t i o n . 
C a l j o n ( 1 9 9 1 a ) f o u n d a l s o h i g h e r n u t r i e n t v a l u e s 
i n t h e B a y o f B u j u m b u r a , c o m p a r e d t o t h e r e s t o f 
t h e n o r t h e r n b a s i n o f L a k e T a n g a n y i k a , d u e t o p o l ­
l u t i o n a n d m i x i n g o f s u r f a c e w a t e r w i t h b o t t o m 
d e p o s i t s . T h i s is a l s o s u g g e s t e d b y t h e a b u n d a n c e 
o f E u g l e n o p h y t e s i n t h i s s t a t i o n . 
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