
T F A C E  E L E M E N T S  OF C O N T I N E N T A L  A N D  E S T U A R I N E  
WATERS I N  A N  I N T E R T R O P I C A L  R A S I N  (THE BAN- 
DAMA R I V E R  I N  T H E  I V O R Y  C O A S T ) .  Bv J .  L e c o l -  
l e ,  F. L e n o i r ,  Ph. M a t h i e u ,  C .  Mohnet, J.Ph. 

E n g i n ,  U n i v e r s i t é  de 06 PJ i ce,  T ä E T a  I r o -  
s e  and ORSTOM, 24  Rue Bayard ,  P a r i s .  

-- 

D u r i n g  s i x  y e a r s  2,200 samp les  o f  w a t e r  
and s u s p e n s i o n s  were  t a k e n  f r o m  a 100,000 
km2 i n t e r t r o p i c a l  b a s i n ,  i n  p a r t  f r o m  g r a -  
n i t i c  Savanna and  i n  p a r t  f r o m  s c h i s t - u s  f o -  
r e s t  i n  t h e  I v o r y  C o a s t  ; t h e  sampled  t a -  
t i o n s  c o v e r e d  t h e  w h o l e  c y c l e  o f  n a t u r a l  
h y d r o c h e m i s t r y  : r a i n ,  i n i t i a l  d r a i n a g e  o f  
t h e  s o i l s ,  gullles, p r i n c i p a l  r i v e r  (Banda-  
ma) and i t s  e s t u a r y .  Each samp ie  was a n a l y -  
zed  f o r  19 o l i g o e l e m e n t s .  The work, due t o  
t h e  i d e a  o f  one  o f  us  ( J . P h . M . 1  was s u p p o r -  
t e d  by t h e  F r e n c h  ORSTOM.  

I l T h e  r a i n  w a t e r  i n  e v e r y  zone i s  essen-  
t i a l l y  composed of Fe ( 1 8  p g / l ) ,  A 1 ( 6 ) ,  T i  
(21 ,  C u ( 2 )  and M n ( 4 )  ; t h e r e  was more  S r  i n  
t h e  f o r e s t  r a i n  w a t e r ( 7 , 6 )  t h a n  i n  f h e  Sava- 
n n a ( 3 ) .  Due t o  The wash o f  t h e  f o r e s t  cano-  
p y ,  Fe,AI,Li,Rb,Sr and Ea i n c r e a s e  (more  R b  
and L i  t h a n  S r  and Ba);among t r a n s i t i o n  me- 
t a l s  only N i  and C u  seem s u p p l i e d  b y  v e g e t a -  
t i o n .  

2 )  Such r a i n  w a t e r ,  w a s h i n g  t h e  samp led  
s t a t i o n s  s o i l s ,  c h a r g e s  i t s e l f  w i t h  more  T i  
(381, Fe(370),AI ( 2 2 O ) , V ( 4 )  and C r ( 5 )  i n  g r a -  
n i t i c  savanna t h a n  i n  s c h i s t o u s  f o r e s t  w h i c h  
g i v e s  more  S r  (1201,Ba(30),Ni(5),Li(4),Cu(4) 
So,knowing t h e  g e o g r a p h i c a l  o r i g i n  of t h e  
w a t e r  o f  Sandama, we a r e  a b l e  t o  f o r e s e e  ' i-he 
c o n c e n t r a t i o n  of e l e m e n t s  f o r  a g i v e n  sea- 
son.  F o r  t h e  m o s t  p a r t  t h e  i n i t i a l  r u n - o f f  
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i s  more  h e a v i  1y c h a r g e d ; t h e  h ig t l es !  c t l i tcen-  
t r a t i o n s  i n  t h e  p r i n c i p a l  r i v e r  a r e  o b s e r -  
v e d  i n  when i t  r i s e s ; t h e n  t h e  v a l u e s  d e c r s a -  
s e  u n t i  I t h e  l o w - w a t e r  p e r i o d .  T h e r e f o r e ,  
t h e  p r o c e s s  o f  szluticn b y  s u p e r f i c i a l  wa- 
t e r s  a p p e a r s  more i m p o r t a n t  t h a n  i n  t h e  
g r o u n d  w a t e r  supp I y .  

3 ) T h e  f o r m  i n  w h i c h  o l i g o e l e m e n t s  a r e  
t r a n s p o r t e d  depends o n  t h e i r  o r i g i n  : f r o m  
t h e  g r a n i t i c  savanna e n v i r o n m e n t ,  a l l  e l e -  
men ts ,  e x c e p t  S r ,  a r e  c a r r i e d  w i t h  t h e  sus-  
p e n s i o n  l o a d  w h i c h  i s  r i c h e r  i n  T i  0 3 0 0 0  
ppm 1, V (  90 1 , C r  ( I30), Cu ( 4 5  1 ,  Ga ( 5 Q  ) a n d  Pb ( 5 0 1 ,  
t h a n  i n  t h e  s c h i s t o u s  zone ; the  same f o r  Co 
(IO),Mo(lO),Li(SO) and Rb(GO).On t h e  c o n t r a  
r y ,  s c h i s t o u s  soils g i v e  more  M n ( 2 2 0 ) , Z n ( 9 0 ) ,  
S r ( G 0 )  and B a ( 1 5 0 1 .  The d i s s o l v e d  f o r m  p r e -  
va  i I s from t h e  s c h  i s t o u s  f o r e s t  e n v i  r o n m e n t .  
I n  t h e  Bandama r i v e r ,  T i  and M n  a r e  c a r r i e d  
c h i e f l y  Ì n  a s u s p e n s i o n  load,but S r  and Ba 
( a n d , t o  a l e s s e r  d e g r e e , L i  and  Rb)  a r o  t r a n s -  
p o r t e d  m a i n l y  i n  a d i s s o l v e d  form. 

4 )  I n  t h e  e s t u a r i n e  e n v i r o n m e n t  t h e  c o n t i -  
n e n t a l  o1 igoelements(Ti,V,Cr,bln,Fe,Al 1 a r e  
m i x e d  w i t h  i -he m a r i n e  onos(Li,Rb,Sr,Ba,Mo, 
BI, b u t  She r i v o r  p r o v i d e d  such  a q u a n t i t y  
o f  N i , C i l  and  Pb  t h a t  t h e s e  e l e m e n t s  a r e  on-  
l y  s l i g h t l y  more  a b u n d a n t  i n  sea w a t e r  t h a n  
i n  e s t u a r i n e  w a t e r .  

Thus, t h e  m i g r a t i o n  o f  o l i g o e l e m e n t s  w i -  
t h i n  t h e  c y c l e  of  n a t u r a l  w a t e r  irlas Follo- 
wed t h r o u g h  two k i n d s  o f  s u b s t r a t u m ,  and  two 
t y p e s  o f  v e g e t a t i o n  and  s e a s o n a l  h y d r o l o g i -  
c a l  v a r i a t i o n s .  We hope t h e s e  d a t a  a r 8  use- 
f u l  ; t h e y  will b e  p u b l i s h e d  i n  d e t a i l  i n  
f o r t h c o m i n g  p a p e r s .  
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