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AB ST RACT 
.' The F r e n c h  Gu iana  Holocene  c o a s t a l  p l a i n  i s  an  open 

ocean  c h e n i e r  p l a i n .  The s h o r e l i n e  is composed of  
e x t e n s i v e  s h o r e f a c e  a t t a c h e d  m u d f l a t s  and 
c h a r a c t e r i z e d  by  w a t e r f r o n t  mangroves and by  sub-  
c o a s t a l  swamps and m a r s h e s .  T h e r e  are  p r e s e n t l y  s i x  
m i g r a t i n g  mudbanks a l o n g  t h e  F r e n c h  G u i a n a ' s  c o a s t ,  
e a c h  20 t o  40 km l o n g .  When a mudbank is a t t a c h e d  
t o  t h e  c o a s t ,  t h e  s h o r e l i n e  i s  u n d e r g o i n g  
p r o g r a d a t i o n .  Wi th in  t h e  i n t e r b a n k  z o n e s ,  on t h e  
c o n t r a r y ,  s h o r e l i n e  is u n d e r g o i n g  e r o s i o n  and s a n d y  
d e p o s i t s  c rea te  s p e c i f i c  t y p e s  of  a c c r e t i o n a r y  and 
e r o s i o n ' a l  c o a s t s .  I n  t h e  i n n e r  p a r t  of  t h e  c o a s t a l  
p l a i n ,  n a r r o w  s a n d y  r i d g e s  are  o b s e r v e d  t h a n k s  t o  
a e r i a l  p h o t o s .  They are  i s o l a t e d ,  p e r c h e d  and 
s h a l l o w - b a s e d  s a n d b o d i e s  r e s t i n g  on m a r i n e  c l a y s ,  
i .  e .  t y p i c a l  c h e n i e r s .  

T h i s  p a p e r  d e a l s  w i t h  t h e  c o a s t a l  area be tween 
Cayenne and t h e  Maroni  R i v e r .  Our a i m  is t o  p r o v i d e  
i n f o r m a t i o n  c o n c e r n i n g  s a n d y  mater ia l  of  b e a c h e s  
and c h e n i e r s  and t o  d i s c u s s  some p o i n t s  r e l a t e d  
w i t h  them.  Af te r  a b r i e f  review of  t h e  dynamic and 

cd t h e  morphology of  t h e  s h o r e l i n e ,  t h e  s i g n i f i c a n c e  
of  c h e n i e r ' s  e v o l u t i o n  is p r e s e n t e d  w i t h i n  t h e  
G u i a n e s e ' s  e n v i r o n m e n t .  The c h a r a c t e r i s t i c s  o f  t h e  
s a n d y  f o r m a t i o n s  are  shown w i t h i n  t h r e e  k e y - a r e a s .  

' G e n e r a l  r e s u l t s  are d i s c u s s e d  i n  c o n c l u s i o n .  
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RE SUMEN 

L a  p l a n i c i e  c o s t e r a  h o l o c e n a  d e  l a  Guayana F r a n c e s a  
e s  u n a  p l a n i c i e  d e  c h e n i e r ,  o c h i c a  a b i e r t a .  L a  
l i n e a  d e  c o s t a  e s t á  compues ta  p o r  p l a n i c i e s  
f a n g o s a s  e x t e n s i v a s  y u x t a p u e s t a s  a l a  c o s t a  y 
c a r a c t e r i z a d a s  p o r  m a n g l a r e s ,  p a n t a n o s  y marismas 
s u b c o s t e r a s .  Hoy, a l  p r e s e n t e ,  s e i s  p l a n i c i e s  
f a n g o s a s  m i g r a t o r i a s  a l o  l a r g o  d e  l a  c o s t a  d e  l a  
Guayana F r a n c e s a ,  c a d a  una  d e  e l l a s  d e  20 a 40 km 
d e  l a r g o .  Cuando una  p l a n i c i e  f a n g o s a  s e  y u x t a p o n e  
a l a  c o s t a ,  l a  l i n e a  d e  l a  r i b e r a  e s t á  s u f r i e n d o  
p r o g r a d a c i ó n .  D e n t r o  d e  l as  z o n a s  i n t e r b a n c o s ,  po r  
e l  c o n t r a r i o ,  l a  l i n e a  d e  c o s t a  e s t á  r e g i s t r a n d o  
e r o s i ó n  y l o s  d e p ó s i t o s  a r e n o s o s  c r e a n  t i p o s  
e s p e c i f i c o s  d e  c o s t a s  a c r e c i o n a l e s  y e r o s i v a s .  En 
l a  p o r c i ó n  i n t e r i o r  d e  l a  p l a n i c i e  c o s t e r a ,  crestas  
a r e n o s a s  a n g o s t a s  s o n  o b s e r v a d a s  gracias  a f o t o s  
akreas .  E l l a s  son  c u e r p o s  a r e n o s o s  a i s l a d o s ,  
c o l g a d o s ,  poco  p r o f u n d o s ,  q u e  d e s c a n s a n  s o b r e  
a r c i l l a s  m a r i n a s ,  p o r  e j e m p l o ,  c h e n i e r s  t i p i c o s .  

Es t e  t r a b a j o  s e  ocupa  d e l  área c o s t e r a  e n t r e  
Cayena y e l  r i o  Maroni .  N u e s t r o  o b j e t i v o  e s  p r o v e e r  
i n f o r m a c i ó n  c o n c e r n i e n t e  a materiales a r e n o s o s  d e  
p l a y a s  y c h e n i e r s  y d i s c u t i r  a l g u n o s  p u n t o s  
r e l a c i o n a d o s  con  e l l o s .  Luego d e  una  b r e v e  r e v i s i ó n  
d e  l a  d i n á m i c a  y l a  m o r f o l o g i a  d e  l a  l i n e a  d e  
c o s t a ,  se  p r e s e n t a  l a  s i g n i f i c a n c i a  de l a  e v o l u c i ó n  
d e  los c h e n i e r s  d e n t r o  d e l  a m b i e n t e  g u y a n é s .  L a s  
c a rac t e r i s t i ca s  d e  las f o r m a c i o n e s  a r e n o s a s  se  
m u e s t r a n  en  t r e s  áreas c lave .  En l as  c o n c l u s i o n e s  
se  d i s c u t e n  l o s  r e s u l t a d o s  g e n e r a l e s .  

INTRODUCTION 

The F r e n c h  Gu iana  Holocene  c o a s t a l  p l a i n ,  c a l l e d  
t h e  "young c o a s t a l  p l a i n " ,  f a c e s  t h e  open 
e q u a t o r i a l  A t l a n t i c  Ocean.  I t  h a s  a n  a l t i t u d e  which 
ranges be tween O and 5 m and s t r e t c h e s  a l o n g  320 
km. L o c a t e d  be tween t h e  Oyapock River ( B r a z i l  
b o r d e r )  and t h e  Maroni  River (Sur iname  b o r d e r ) ,  i t  
is p a r t  o f  t h e  1600 km l o n g  open ocean  c h e n i e r  
p l a i n  o f  t h e  G u i a n a s  r e g i o n  which  i t s e l f  s t r e t c h e s  
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f rom t h e  Amazon mouth i n  B r a z i l  t o  t h e  O r i n o c o  
d e l t a  i n  V e n e z u e l a .  T h i s  c o a s t a l  area p r e s e n t s  
similar dynamic c o n d i t i o n s  and m o r p h o l o g i c a l  
f e a t u r e s .  

T h i s  p a p e r  d e a l s  w i t h  t h e  c o a s t a l  area be tween 
Cayenne and t h e  Maroni  R i v e r  where c h e n i e r s  have  
been  i d e n t i f i e d  t h a n k s  t o  b o t h  a e r i a l  p h o t o s  
i n t e r p r e t a t i o n  and f i e l d  o b s e r v a t i o n s .  The 
I . G . C . P . / 2 0 1  P r o j e c t  ( I n t e r n a t i o n a l  G e o l o g i c a l  
C o r r e l a t i o n  Program: Q u a t e r n a r y  o f  S o u t h  America. 
IUGS/UNESCO) h a s  promoted  t h i s  r e s e a r c h  s i n c e  1 9 8 4 .  
C u r r e n t l y ,  r e s e a r c h  h a s  been  t a k e n  o v e r  by  t h e  
ORSTOM-Center of  Cayenne ,  u n d e r  t h e  C o a s t a l  
Envi ronment  Programme. 

MUDBANKS AND SANDY RIDGES 

P r e s e n t - d a y  s h o r e l i n e  c h a n g e s  i n  F r e n c h  Gu iana  are  
d i r e c t l y  l i n k e d  t o  t h e  huge s e d i m e n t  d i s c h a r g e  of  
t h e  Amazon R i v e r  t h a t  s u p p l i e s  250 m i l l i o n  m3/y 
t r a n s p o r t e d  a l o n g  t h e  G u i a n a ' s  c o a s t .  A " b l a n k e t "  
of  mud c o v e r s  t h e  n e a r b y  c o n t i n e n t a l  s h e l f  a t  l e a s t  
down t o  t h e  i s o b a t h  of  20 m a n d ,  on a v e r a g e ,  t h e  
s h e l f  is 30 km away o f  t h e  s h o r e l i n e  (Bouysse  e t  
a l . ,  1977;  J e a n t e t ,  1982;  P u j o s  and Od in ,  1 9 8 6 ) .  A s  
a r e s u l t ,  t h i s  c o a s t a l  system p r e s e n t s  an  i n v e r s e  
s e d i m e n t o l o g i c a l  t r a n s i t i o n  ( n e a r s h o r e  muds t o  
o f f s h o r e  s a n d s )  o f  t h e  " t y p i c a l  c o a s t a l  sys t em"  
d e f i n e d  by  Re ineck  and S i n g h  ( 1 9 8 6 ) .  O f f s h o r e  s a n d s  
i n  F r e n c h  Gu iana  n e a r b y  c o n t i n e n t a l  s h e l f  are  
r e l i c t  d e p o s i t s .  

One p a r t  o f  t h e  Amazon d i s c h a r g e  (110 m i l l i o n s  
m3/y) is  c a r r i e d  s t e a d i l y  wes tward  a l o n g  t h e  
n e a r s h o r e  by  t h e  combined a c t i o n  of  t h e  e q u a t o r i a l  
c u r r e n t  and t h e  l o n g s h o r e  c u r r e n t s  c r e a t e d  b y  t h e  
t rade-wind-waves  (Wells and Coleman, 1977;  R ine  and 
G i n s b u r g ,  1 9 8 5 ) .  C o n s e q u e n t l y ,  vaste  m i g r a t i n g  
mudbanks a r e  fo rmed ,  s p e c i f i c  o f  t h e  G u i a n a ' s  

' c o a s t l i n e .  I n  F r e n c h  Gu iana  t h e r e  a re  p r e s e n t l y  s i x  
m i g r a t i n g  mudbanks e a c h  20 t o  40 km l o n g  
( F r o i d e f o n d  e t  a l ,  1 9 8 5 ) .  When a mudbank i s  

, a t t a c h e d  t o  t h e  c o a s t ,  t h e  c o a s t l i n e  is  u n d e r g o i n g  
p r o g r a d a t i o n .  W i t h i n  t h e  i n t e r b a n k  z o n e s  , on t h e  
c o n t r a r y ,  s h o r e l i n e  is u n d e r g o i n g  e r o s i o n .  These  
phenomenons are a l t e r n a t i v e  and s i m u l t a n e o u s .  They 
o c c u r  i n  very s h o r t - t e r m  p e r i o d s  and s h o r e l i n e  
c h a n g e s  are r e a l l y  s t r i k i n g  ( P r o s t ,  1 9 8 6 ) .  S t a c k s  
o f  s e d i m e n t s  f rom m i g r a t i n g  mudbanks create  on t h e  
s h o r e f a c e  a v e r t i c a l  s e q u e n c e  o f  l a m i n a t e d  and 
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massive muds and ,  on t h e  c o a s t a l  p l a i n ,  a dynamic  
h o r i z o n t a l  s e q u e n c e  o f  mud marshes  and s a n d  
c h e n i e r s  ( R i n e  and G i n s b u r g ,  1 9 8 5 ) .  

Muddy env i ronmen t  a p p e a r s  as dominan t  n o t  o n l y  
a l o n g  t h e  s h o r e l i n e  b u t  a l s o  on t h e  n e a r b y  
c o n t i n e n t a l  s h e l f .  I n  compar i son ,  s a n d y  material  
a p p e a r s  as r a t h e r  ra re .  However, A u g u s t i n u s  ( 1 9 7 8 )  
h a s  c l e a r l y  shown how i m p o r t a n t  are s a n d  d e p o s i t s  
c o n c e r n i n g  t h e  g e o m o r p h o l o g i c a l  e v o l u t i o n  o f  
s h o r e l i n e .  They c rea te  s p e c i f i c  t y p e s  of  
a c c r e t i o n a r y  and e r o s i o n a l  c o a s t s  w i t h i n  t h e  
i n t e r b a n k  z o n e s .  Moreover ,  t h e  na r row s a n d b o d i e s  
o b s e r v e d  i n  t h e  i n n e r  p a r t  o f  t h e  c o a s t a l  p l a i n  
t h a n k s  t o  a e r i a l  p h o t o s ,  a re  r e c o r d e d  w i t h  f o r m e r  
c o a s t l i n e s .  The s t u d y  o f  s a n d y  e n v i r o n m e n t s ,  i n  
c o n c l u s i o n ,  is  s i g n i f i c a n t  f o r  t h e  p r e s e n t - d a y  
s h o r e l i n e  c h a n g e s  and f o r  t h e  u n d e r s t a n d i n g  o f  t h e  
Holocene  c o a s t a l  p l a i n  e v o l u t i o n .  

THE CHENIERS 

Two m a j o r  s y s t e m s  o f  s a n d y  r i d g e s  have  been  
r e c o g n i z e d  i n  F r e n c h  Gu iana :  " o l d "  r i d g e s  are  
s i t u a t e d  be tween t h e  m a r i n e  c l a y s  of  t h e  Mara P h a s e  
(8000/6000 BP)  and t h o s e  of  t h e  Moleson P h a s e  
( 2600/1300 BP) ;  " r e c e n t "  r i d g e s  a re  s e p a r a t i n g  
Moleson s e d i m e n t s  f rom t h o s e  o f  t h e  Comowine P h a s e  
(1000 BP t o  p r e s e n t ) .  "Old" and " r e c e n t "  r i d g e s  are  
d i s p o s e d  r o u g h l y  p a r a l l e l  t o  t h e  p r e s e n t  s h o r e l i n e .  

The g e o m o r p h o l o g i c a l  d i s p o s i t i o n  o f  t h e  r i d g e s  
is an  i n s u f f i c i e n t  f i e l d  i n d i c a t o r  ( S e u r i n ,  1 9 7 5 ) ;  
t h e i r  d e g r e e  o f  p e d o g e n e s i s ,  t hough  more a c c u r a t e ,  
c a n n o t  b e  t h e  o n l y  d a t a .  A s  r e g a r d  t o  t h i s  p rob lem 
w e  are a b l e  t o  p r e s e n t  t h e  f o l l o w i n g  g i v e n  p o i n t s :  
-Holocene r i d g e s  are i s o l a t e d ,  p e r c h e d  and s h a l l o w -  
b a s e d  s a n d b o d i e s  r e s t i n g  on t h e  Demerara c lays ,  
i . e .  t y p i c a l  c h e n i e r s .  
- C h e n i e r s  d i s p o s i t i o n  must  b e  r a t h e r  c o m p l i c a t e d ,  
p a r t i c u l a r l y  w i t h i n  t h e  e s t u a r i e s  env i ronmen t  as i n  
t h e  k e y - a r e a s  of  Mana and Sinnamary  ( P r o s t ,  1986;  
L o i n t i e r ,  1 9 8 6 ) .  
- P r e s e n t - d a y  s h o r e l i n e  c h e n i e r s  f o r m a t i o n  c o n t i n u e s  
t o  o c c u r  w i t h i n  t h e  i n t e r b a n k  area,  i n  a n a r r o w  
zone  a round  h i g h  water l e v e l  ( k e y - a r e a :  C a y e n n e ) .  
R i d g e s  migrate w e s t w a r d l y  d u e  t o  b e a c h - d r i f t i n g .  
-When more s a n d  is removed t h a n  it i s  d e p o s i t e d  
( k e y - a r e a :  P o i n t e  I s e r e ) ,  c h e n i e r s  are e r o d e d ,  
p a r t i c u l a r l y  d u r i n g  s p r i n g  t i d e s  and d u r i n g  t h e  
h i g h  wind p e r i o d  ( J a n u a r y  t o  May). 
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Two ma jo r  p rob lems  are l i n k e d  w i t h  c h e n i e r  
f o r m a t i o n :  
1) The f i r s t  one  c o n c e r n s  t h e  o r i g i n  o f  t h e  s a n d .  
The o r i g i n a l  t h e o r y  w a s  t h a t  c h e n i e r  s a n d  w a s  
s u p p l i e d  b y  l o c a l  r i v e r s .  Krook ( 1 9 6 8 )  and 
A u g u s t i n u s  (1978)  r e p o r t e d  t h a t  t h e  c h e n i e r  s a n d  i n  
t h e  e a s t e r n  p a r t  o f  t h e  young c o a s t a l  p l a i n  o f  
Sur iname o r i g i n a t e s  f rom t h e  Maroni  and f rom t h e  
c o a s t  o f  F r e n c h  Gu iana ,  owing t o  m i n e r a l o g i c a l  
d a t a .  However, t h e y  a l s o  emphas ize  t h a t  somet imes  
t h i s  s a n d  h a s  a l o c a l  a d m i x t u r e  of  s a n d  f rom t h e  
p e l i t e  d e p o s i t s  o f f  t h e  c o a s t .  A s  r e g a r d  t o  t h i s  
p r o b  l e m ,  Krook d e f i n e d  two heavy m i n e r a l  
a s s o c i a t i o n s  w i t h i n  Sur iname s a n d y  c o a s t a l  area:  a )  
t h e  s t a u r o l i t e  b e a r i n g  s a n d  is s u p p l i e d  b y  t h e  
Maroni  and t h e  F r e n c h  Gu iana  c o a s t ;  b )  t h e  e p i d o t e -  
h o r n b l e n d e  s a n d  p r o b a b l y  o r i g i n a t e s  f rom t h e  Amazon 
River .  
2)The s e c o n d  p o i n t  i n v o l v e s  t h e  p rob lem o f  t h e  
s h o r e l i n e  e v o l u t i o n .  What a re  t h e  r e s p e c t i v e  p a r t s  
o f  sea- leve l  c h a n g e s  and p r o g r a d a t i o n  and 
r e t r e a t i n g  s e q u e n c e s ? .  A r a p i d  sea- leve l  r i s e  
be tween 10000 BP and 6000 BP is  a g i v e n  p o i n t  
(Brinkman and Pons ,  1968;  Turenne ,  1 9 7 8 ) .  But  w e  
know very l i t t l e  a b o u t  t h e  pos t -Mara  e v o l u t i o n .  On 
one  hand,  c h e n i e r s  a re  c o n s i d e r e d  as b u i l t  u p ' o n  a 
r e l a t i v e l y  s t a b l e  c o a s t  ( A u g u s t i n u s ,  1 9 7 8 ) .  On t h e  
o t h e r  hand,  no  p a r t  o f  t h e  E a r t h  c r u s t  can  b e  
c o n s i d e r e d  as  s t a b l e  and t h e  r e l a t i o n s h i p  be tween 
i s o s t a t i c  movements and e u s t a t i c  c h a n g e s  i s  v e r y  
complex .  T h i s  p rob lem is s p e c i a l l y  s i g n i f i c a n t  i n  
Sur iname  where  t h e  c o a s t a l  p l a i n  is p a r t  o f  t h e  
B e r b i c e  s u b s i d e n c e  area. 

T h i s  paper o n l y  d e a l s  w i t h  t h e  f i r s t  p o i n t .  
The a i m  is t o  p r o v i d e  more d e t a i l e d  i n f o r m a t i o n  
a b o u t  t h e  s a n d y  m o r p h o l o g i c a l  u n i t s  and material o f  
F r e n c h  Gu iana .  

' CHARACTERISTICS OF THE SANDY FORMATIONS 

I t  is  known t h a t  s e d i m e n t  g r a i n  parameters - as  
i g r a i n - s i z e  d i s t r i b u t i o n ,  m i n e r a l  c o m p o s i t i o n ,  

s h a p e ,  r o u n d n e s s  and g r a i n  s u r f a c e  t e x t u r e  - are  
e n v i r o n m e n t a l  i n d i c a t o r s .  Such  s t u d i e s  p r e s e n t ,  o f  
c o u r s e ,  s eve ra l  l i m i t a t i o n s  and need  more d a t a  t o  
b e  comple t ed ;  n e v e r t h e l e s s ,  t h e y  can  p r o v i d e  
i n t e r e s t i n g  i n f o r m a t i o n .  G r a i n - s i z e  d i s t r i b u t i o n  is  
c o n t r o l l e d  by  t h e  hydro-dynamic c o n d i t i o n s  e x i s t i n g  
e x a c t l y  a t  t h e  moment o f  d e p o s i t i o n ;  s h a p e ,  
r o u n d n e s s  and g r a i n  s u r f a c e  t e x t u r e  p r o v i d e  a more 
long- t e rm d a t a .  
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A- Areas where samples were collected 

F i g u r e  1. S k e t c h  map o f  Cayenne a r e a .  
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To o b t a i n  i n f o r m a t i o n  c o n c e r n i n g  p r e s e n t  and 
Holocene  s a n d y  material ,  samples were f i r s t  
c o l l e c t e d  a l o n g  t h e  b e a c h e s  o f  Cayenne and t h e n  
compared w i t h  o t h e r  s a m p l e s  t a k e n  from b e a c h e s  and 
c h e n i e r s  s i t u a t e d  be tween Sinnamary  and t h e  Maroni  
River.  L a b o r a t o r y ' s  a n a l y s e s  were c a r r i e d  o u t  a t  
t h e  Center-ORSTOM o f  Cayenne and s u p e r v i s e d  by  J . L .  
Duprey;  t h e y  c o n c e r n e d  g r a i n - s i z e  d i s t r i b u t i o n ,  
i n c l u d i n g  h i s t o g r a m  and c u m u l a t i v e  c u r v e s  and t h e  
v a l u e s  o f  Q d p h i ,  So and He. Shape ,  r o u n d n e s s  and 
g r a i n s  s u r f a c e  t e x t u r e  were a n a l y z e d  w i t h  a 
b i n o c u l a r  m i c r o s c o p e .  Approx ima te ly  900 g r a i n s  were 
c o u n t e d  and a great  number have  been  drawn.  The 
r e s u l t s  of  t h e  c o u n t s  have  been  r e p r e s e n t e d  
g r a p h i c a l l y .  Some g r a p h s  have  been  p l a c e  on one  
s h e e t  f o r  c o r r e l a t i o n  p u r p o s e s .  

i 

1 CAYENNE KEY-AREA 

The " I s l e  o f  Cayenne" is one  o f  t h e  rare  p o i n t s  o f  
t h e  c o a s t  where t h e  r o c k s  o f  t h e  s h i e l d  are  i n  
c o n t a c t  w i t h  t h e  o c e a n .  A s  a r e s u l t ,  t h e  c o a s t l i n e  
i s  a s u c c e s s i o n  of  r o c k y  p o i n t s  and i s o l a t e d  h i l l s  
s e p a r i n g  s a n d  c o v e s  and s t r a i g h t  b e a c h e s  ( F i g u r e  
1).  Between t h e  Mahury R i v e r  mouth,  i n  t h e  e a s t ,  
and t h e  Cayenne River mouth, i n  t h e  west, t h e r e  i s  
a s e q u e n c e  o f  s a n d y  f o r m a t i o n s ,  w i t h  good 
a c c e s s i b i l i t y .  The s a m p l e s  were c o l l e c t e d  t h e  same 
d a y  and u n d e r  t h e  same t i d a l  c o n d i t i o n s ,  m o s t l y  i n  
t h e  f o r e s h o r e  area and a few i n  t h e  t o p s t r a t a  o f  
t h e  b a c k s h o r e  r i d g e s .  T h i s  east-west s e q u e n c e  is 
a l s o  a dynamic o n e :  b e a c h e s  o f  t h e  R o r o t a  c o a s t  are 
s i t u a t e d  p r e s e n t l y  w i t h i n  an  i n t e r b a n k  zone ;  
b e a c h e s  n e a r  Cayenne town c e n t e r ,  on t h e  c o n t r a r y ,  
a r e  f i x e d  b e h i n d  t h e  mudbank and t h e  mangrove and ,  
as a r e s u l t ,  o u t  o f  t h e  wave a c t i o n .  

4 1.1 G R A I N - S I Z E  DISTRIBUTION 

T a b l e  1 p r e s e n t s  t h e  mean g r a i n - s i z e  and t h e  
r compared v a l u e s  of  Q d p h i ,  So and He v a l u e s .  I t  

d e f i n e s  s e d i m e n t a t i o n  u n i t s  t a k e n  i n  1987 (May 
3 1 t h ) .  Sands  a r e  m o s t l y  c o a r s e - g r a i n e d  and composed 
of  a l m o s t  p u r e  q u a r t z .  S h e l l  c l a s t i c s  are  ra re  and 
a p p e a r e d  o n l y  . p e a r  some r o c k y  p o i n t s  ( B u z a r e t ) .  
B l a c k  c o n c e n t r a t i o n  of  heavy  m i n e r a l s  is found  
w i t h i n  some f o r e s h o r e  area and l i n k e d  w i t h  t h e  
backwash of  t h e  waves ( p o i n t e  G l e n n i e ;  G o s s e l i n  
b e a c h ) .  

1 95 



T a b l e  1. Median p a r t i c l e  diameter and Q d p h i ,  He and 
So v a l u e s .  

Md 

0,195 mm 

0,315 mm 

0,355 mm 

0,360 mm 

0,340 mm 

ZEPHYR 

COCOTTIERS 

GOSSELIN 

MAHURY 
(ridge) 

MOlUTJOLY (ridge) 

Qdphi 

02 
0,15 

0 2  
0,15 

0,3 
I 

0,19 

0,lO 

032 

0,12 

I 

1,16 

1,12 

1,12 

1,12 

MONTJOLY 
(foreshore) 

ANSE DE REMIRE 

I 

0,222 mm 

0,320 mm 

0,365 mm 

0,290 mm 

0,250 mm 

BUZARET 

BAMBOUS 

MAHURY ( ridge) 

0,375 

0,375 

0,45 

0,s 

0,625 

Beaches of CAYENNE 

T h r e e  k i n d s  of  s o r t i n g  have  been  d i s t i n g u i s h e d :  
- S o r t i n g  is e x c e l l e n t  ( = 1 , 1 / 1 , 2 )  a t  t h e  f o r e s h o r e  
area o f  Zephyr ,  C o c o t t i e r s  and G o s s e l i n ,  and a t  t h e  
c r e s t  o f  t h e  b a c k s h o r e  r idges o f  M o n t j o l y  and 
Mahury. C u m u l a t i v e  c u r v e s  have  a s t r a i g h t  fo rm (as  
an  S )  which  i n d i c a t e s  a homogeneous material  
( F i g u r e  2 ) .  
- S o r t i n g  is good (=1,3/1,4) a t  t h e  f o r e s h o r e  o f  ’ 
M o n t j o l y  and  Anse d e  Remire, s l i g h t l y  l e s s  
homogeneous t h a n  t h e  p r e v i o u s  samples. C u m u l a t i v e  
c u r v e s  a re  a l s o  l e s s  s t r a i g t h  ( F i g u r e  2 ) .  
- S o r t i n g  is n o t  s o  good (more t h a n  1 , 4 )  a t  t h e  
f o r e s h o r e  area o f  B u z a r e t  and Bambous and m o s t l y  a t  
t h e  newly  formed b e a c h  of  Mahury p o i n t .  C u m u l a t i v e  
c u r v e s  r e v e a l e d  a more h e t e r o g e n e o u s  material  
( F i g u r e  2 ) .  
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Figure no 2 
- 

KEY-AFEA CAYENNE: Cumulative curves 

Grain size distribution 

N02- Foreshore area of ZEPHYR'S beach 
N06- Foreshore area of MONTJOLY's beach 
No3-Foreshore area of COCOTTIERS' beach 
Na 7- Crest of the ridge; Backshore.MAHURY 
No 4-Foreshore area of GOSSELIN'S beach 

F i g u r e  2 .  Cayenne k e y - a r e a :  
d i s t r i b u t i o n .  

Na 1-FORESHORE AREA OF BUZARET'S BEACH 
NalO-Crest'of'the ridge.MONTJOLY. 
Na %Foreshore. ANSE DE REMIRE 
No 8-FORESHORE. BAMBOUS- 
No 9- FORESHORE. P.du MAHURY 

x 

'8 

c u m u l a t i v e  c u r v e s ;  g r a i n  s i z e  



T a b l e  2 .  S u r f a c e  t e x t u r e  o f  sand grains 

BEACHES OF CAYENNE .. - -_ 

DEACIIES 

Buzare t 
Gphyr  

Montjoly ( e s t r a n )  

Montjoly (cordon) 

Coco t t i e r s  

Anse de RQmire 

Gosselin 

Bambou 

P.  du Mahury ( e s t r a n )  

P. du Mahury (cordon) 

ROUNDNESS % 

58.4 
62 

79 

01,4 

79,8 

80,8 

77,2 

71 

70 

73 

BEACHES AND SANDY RIDGES (W of CAYENNE) 

WELL ROUNUED % 

6 t 7  
1 

16 

15 ,4  

24,8 

22,8 

1 6 , 8  

21,s 

6 ~ 4  

22 

BEACHES 

I s è r e  1 

I s è r e  2 

I s è r e  3 

I s e r e  4 

Van Uden 1 

Van Uden 2 

Amaran t e  

Goulet 

P i s t e  Hat tes  

Route 8 

Trou Poisson 

Sinnamary 

ROUNDNESS % 

85 

78,8 

90,4 

03,7 

80,3 

82,7 

83,s 

89,6 

81,2 

85,8 

82,s 

71,7 

WELL ROUNDED % 

5 , s  

15,5 

25 

9 , o  

22,7 

26 

7,4 

28 

11 

16,l 

15,l 

2,2 
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I n  c o n c l u s i o n ,  g r a i n - s i z e  d i s t r i b u t i o n  shows 
t h a t :  
- F o r e s h o r e  s a n d s  and b a c k s h o r e  r i d g e s  are formed by  
t h e  same material ,  though  t h e  t o p s t r a t a  o f  t h e  
r i d g e s  h a s  a b e t t e r  s o r t i n g .  The l a t t e r  is r e l a t e d  
w i t h  wind a c t i o n ,  as w e  o b s e r v e d  i n  t h e  f i e l d .  
-Sands have  a good s o r t i n g .  Q d p h i ,  He and So v a l u e s  
are  r e , s p e c t i v e l y  l e s s  t h a n  0 , 6 ;  0 , 5  and 1,5.  
- S o r t i n g  o f  s a n d y  material  t h a t  is a c c u m u l a t i n g  
w i t h i n  t h e  i n t e r b a n k  zone  is r o u g h l y  b e t t e r  f rom 
t h e  eas t  t o  t h e  Cayenne River mouth.  

T h e s e  a n a l y s e s ,  as  w e l l  as o u r  f i e l d  
o b s e r v a t i o n s ,  a l l o w  u s  t o  c o n s i d e r  t h e  Mahury River 
as t h e  ma jo r  s o u r c e  o f  s a n d y  mater ia l  t h a t  is 
a c c u m u l a t i n g  a l o n g  t h e  C a y e n n e ' s  s h o r e l i n e .  

1 . 2  SHAPE AND SURFACE TEXTURE OF GRAINS 

S i x  c lasses  f o r  r o u n d n e s s  d e t e r m i n a t i o n  were u s e d :  
a n g u l a r  ( N U  = n o n - u s é s ) ;  s u b - a n g u l a r  (Sub-Ang. = 
S u b - a n g u l a i r e ) ;  sub- rounded (CA = c o i n s - a r r o n d i s ) ;  
rounded  ( A r r  a r r o n d i ) ;  ovo id  (Ov Ovo ide )  and 
we l l - rounded  ( R  r o n d ) .  Sands  o f  Cayenne b e a c h e s  
have  good r o u n d n e s s ,  80 t o  52% o f  g r a i n s  r o u n d i n g  
(Table  2 ) .  But  when w e  compared t h i s  p e r c e n t a g e  
w i t h  t h o s e  o f  t h e  l a s t  t h r e e  c lasses  (Arr, Ov and 
R ,  i . e .  g r a i n s  w i t h  t h e  b e s t  rounded  = " b i e n  
f a c o n n é s " ) ,  i t  a p p e a r e d  t h a t  t h e y  do  n o t  e x c e e d ,  i n  
t h e  b e s t  s i t u a t i o n ,  25% of  t h e  s a m p l e .  I n  some 
cases, as i n  Zephyr ,  t h e y  r e p r e s e n t  o n l y  1% of t h e  
s a n d y  mater ia l .  T h i s  means t h a t  r o u n d n e s s  is s t i l l  
i n  an  e a r l y  s tage.  Most o f  t h e  g r a i n s  are sub-  
a n g u l a r  and sub- rounded .  

Sand g r a i n s  o f  t h e  b a c k s h o r e ' s  r i d g e s  show a 
b e t t e r  r o u n d i n g  as compared w i t h  b e a c h  s a n d s ,  
f e a t u r e  l i n k e d  w i t h  a s e l e c t i v e  a c t i o n  o f  t h e  wind .  
The r o u n d n e s s  o f  s a n d  g r a i n s  a l s o  shows a 
r e l a t i o n s h i p  w i t h  g r a i n  s i z e :  c o a r s e  f r a c t i o n s  (1 
mm; 0 ,800  mm; 0 ,630  m m )  have  i n  g e n e r a l  b e t t e r  
r o u n d n e s s  t h a n  f i n e r  o n e s .  

C o n c e r n i n g  t h e  s u r f a c e  t e x t u r e  o f  s a n d  g r a i n s  
( F i g u r e  3 ) ,  w e  d i s t i n g u i s h e d  f i v e  k i n d s  o f  g r a i n s :  
a n g u l a r  and s u b - a n g u l a r  b r i g h t  g r a i n s  (EN = é c l a t  
n a t u r e l ) ;  smooth s h i n i n g  g r a i n s  (EL = émoussés  
l u i s a n t s ) ;  smooth  g r a i n s  w i t h  s h i n i n g  and f r o s t e d  
s u r f a c e  ( P L ,  p i c o t é s - l u i s a n t s ) ,  smooth f r o s t e d  
g r a i n s  ( M  = m a t s )  and opaque  g r a i n s  ( O P ) .  
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BUZARET MONTJOLY 1 

3%op 

%n 
3 1%" 

I I 
MONTJOLY 2 COCOTTIl5n.S A1456 DE I7EM LnE 

l . % F l I  

15Xor 
n a o r  ? 
3% n 

n 

BAMBOUS MAIIURY 1 

1 

F I G U R E  N "  3 

SURFACE TEXTURE OF SAND G R A I N S .  

BEACl lES  OF CAYENNE. May 1987. 

M-EN - Aitigular and suba t igu la r  s h i n i n g  g r a i n s  (éclat  n a t u r e l )  
m-L 
m-PL - Simootli grains with s h i n i n g  and 

- Smooth s h i n i n g  grains (CmoussCs-luisants) 
f r o s t e d  Rurfaces .  

( p i c o  t é - l u i s a n  t )  
-M - Rounded f r o s t e d  g r a i n s  (mats) - 

I l - O P -  Opaque g r a i n s  
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B r i g h t  g r a i n s  are  common ( f r o m  31 t o  64% of  
samples) ,  i n d i c a t i n g  n e i g h b o u r i n g  of  t h e  s u p p l y  and 
i t s  i m m a t u r i t y .  On t h e  o p p o s i t e ,  t h e  EL g r a i n s  form 
be tween 15 t o  a l m o s t  40% of  t h e  sample; a 
r e w o r k i n g ,  w i t h  t h e  m i x t u r e  of  s a n d  g r a i n s  is very 
l i k e l y .  The most  s i g n i f i c a n t  p a r t  of  q u a r t z  g r a i n s  
is composed b y  PL g r a i n s .  F r o s t e d  g r a i n s  ( M )  a re  
l i t t l e ,  l i n k e d  w i t h  t h e  t o p s t r a t a  o f  b a c k s h o r e  
r i d g e s  . 

Opaque g r a i n s  show heavy m i n e r a l  
c o n c e n t r a t i o n s  and p o l y m i n e r a l  g r a i n s .  They a re  
l i n k e d  w i t h  t h e  basement  r o c k s .  The h i l l s  o f  
Cayenne b e l o n g  t o  t h e  I l e  d e  Cayenne Forma t ion  
( q u a r t z i t e s ,  g r a n i t e s ,  migmatites,  e t c )  and t o  t h e  
Paramaca  F o r m a t i o n  ( v o l c a n i c  r o c k s )  ( F i g u r e  4 ) .  I n  
t h e  h i n t e r l a n d  t h e  s h i e l d  i s  composed by  t h e  
s c h i s t e s  of  t h e  Orapu and t h e  Bon idoro  F o r m a t i o n s .  
A l l  t h e s e  f o r m a t i o n s  s u p p l i e d  heavy m i n e r a l s .  
S t a u r o l i t e  and d i s t h e n e ,  f o r  i n s t a n c e ,  a p p e a r e d  i n  
t h e  a l l u v i a l  d e p o s i t s  o f  l i t t l e  " c r e e k s "  and 
v a l l e y s  i n  t h e  n o r t h  o f  t h e  Montagne d e s  Chevaux,  
and t o u r m a l i n e  i n  t h o s e  of  Monts inery-Tonegrande  
area.  

The l a s t  p o i n t  - b u t  n o t  t h e  l e a s t  - i s  t h a t  
s a n d y  f o r m a t i o n s  of  Cayenne s h o r e l i n e  are m o s t l y  
c o l o u r e d .  The o c h r e  c o l o u r  of  t h e  s a n d s  is p roduced  
by  a s o r t  o f  f r o s t e d  o r  water p o l i s h e d  p a t i n e .  
Quar tz  g r a i n s  p r e s e n t  a r agged  and t a p p e d  s u r f a c e ,  
w i t h  d e e p  h o l e s  (as  t o o t h  c a r i e s )  f i l l e d  w i t h  d a r k  
red-brown c o a t i n g .  Some g r a i n s  seem c o r r o d e d .  T h e s e  
c h a r a c t e r i s t i c s  a re  t h o s e  of  a w e a t h e r i n g  f o r m a t i o n  
( w e a t h e r i n g  s h i e l d  p r o f i l e s  and p e d o g e n e s i s ) .  

- S h o r e l i n e  s a n d s  show an  average r o u n d n e s s ,  w i t h  a 
m a j o r i t y  of  s u b - a n g u l a r  and sub-rounded g r a i n s .  A 
r e w o r k i n g  o f  r e s i d u a l  s e d i m e n t s  i s ,  however ,  v e r y  
l i k e l y ,  owing t o  t h e  p e r c e n t a g e  o f  smooth  s h i n i n g  
g r a i n s .  
- The r o u n d n e s s  of  g r a i n s  shows a r e l a t i o n s h i p  w i t h  
g r a i n - s i z e  and w i t h  t h e  s e l e c t i v e  a c t i o n  o f  t h e  
wind .  
- Sands  are  composed by  a l m o s t  p u r e  q u a r t z  w i t h  a 
lower  p e r c e n t a g e  o f  opaque  g r a i n s  and heavy 
m i n e r a l s .  A s h i e l d  s u p p l y  and a f l u v i a l  t r a n s p o r t  
a re  s i g n i f i c a n t  c o n c e r n i n g  t h e  heavy m i n e r a l  
c o m p o s i t i o n .  
- Coloured  and t a p p e d  q u a r t z  g r a i n s  i n d i c a t e  a 
weat h e r  i n g  ac t  io;. 

I n  s h o r t :  
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D-DEMERARA F .  
(tlolocene) 

(Plbis tocene) 
C-COSWINE F: 

Colnowine 

1/500.000 
(modified of GUILLOBEZ S.,1979) 

Figure 4. Geological sketch.Key-area Cayenne-Kourou 
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Sand f o r m a t i o n s  t h a t  are  a c c u m u l a t i n g  a l o n g  
t h e  Cayenne c o a s t  are v e r y  l i k e l y  s u p p l i e d  b y  t h e  
Maroni  River and t h e y  a re  r e w o r k i n g  i n  a m a r i n e  
e n v i r o n m e n t .  

2 Mana-Pointe  I se re  Key-area  

We compared t h e  r e s u l t s  o f  Cayenne w i t h  t h e  s a n d s  
o f  some b e a c h e s  and c h e n i e r s  o f  t h e  Mara -Po in te  
I s e r e  key-a rea  ( F i g u r e  5 ) .  

T h i s  area h a s  been  s t u d i e d  i n  d e t a i l  s i n c e  
1984 i n  t h e  f ramework  o f  t h e  IGCP-201 P r o j e c t  and 
b y  t h e  Hydrology-Geomorphology Depar tment  o f  t h e  
ORSTOM-Center o f  Cayenne ( L o i n t i e r  and P r o s t ,  1987 ;  
P r o s t ,  1986;  1 9 8 7 ) .  

2 . 1  SAMPLES OF THE G A L I B I  BEACH. POINTE ISERE 

The G a l i b i  b e a c h  is s i t u a t e d  on t h e  seaward  s i d e  o f  
t h e  P o i n t e  I se re ,  i n  t h e  s i t e  o f  an  o l d  G a l i b i  
v i l l a g e  now d e s e r t e d .  I n  1955,  t h e  P o i n t e  Isere  was 
very la rge  owing t o  a p r o g r a d i n g  muddy c o a s t .  
P r e s e n t l y ,  i t  is t h e  s i t e  o f  a s t r o n g  e r o s i o n .  

Samples  have  been  t a k e n  u n d e r  t h e  same 
p h y s i c a l  c o n d i t i o n s  i n  J a n u a r y  1987 d u r i n g  s p r i n g  
t i d e .  They c o n c e r n  t h e  f o r e s h o r e  s u r f a c e ,  t h e  
r e c e d i n g  c h e n i e r  o f  t h e  b a c k s h o r e  area,  t h e  
t o p l a m i n a  o f  t h e  l a t t e r  and t h e  washover  s a n d  o f  
t h e  landward  s i d e  o f  t h e  c h e n i e r  ( F i g u r e  6 ) .  

Four  c u m u l a t i v e  c u r v e s  c o n c e r n  t h e  G a l i b i  
area.  Samples  87-6 and 87-7 have  similar c u r v e s .  
Sample 87-4 is more homogeneous and sample  87-5 is 
t h e  f i n e s t  one  ( F i g u r e  7 b ) .  

Sample 87-6 w a s  t a k e n  on t h e  s u r f a c e  o f  t h e  
washover  f a n  - very c o a r s e - g r a i n e d  material ,  e r o d e d  
f rom t h e  c o a s t a l  s a n d  and d i s t r i b u , t e d  i n l a n d  b y  t h e  
waves o f  s p r i n g  t i d e ,  d u r i n g  h i g h  winds  and heavy  
sea p e r i o d .  Such  k i n d  o f  material i n d i c a t e s  a 
t y p i c a l  s t r a i g h t  e r o s i o n  c o a s t .  Sample 87-7 
c o n c e r n s  t h e  t o p s t r a t a  of  t h e  r e c e d i n g  c h e n i e r .  I t  
p r e s e n t s  a s i g n i f i c a n t  heavy  m i n e r a l  c o n c e n t r a t i o n  
owing t o  d e f l a t i o n  ( m o s t l y  s h e r r y  c o l o u r e d  g r a i n s ) .  
The r o u n d n e s s  o f  t h e s e  s a m p l e s  is  good (more t h a n  
8 0 % )  b u t  it is o b v i o u s  t h a t  washover  s a n d s  have  a 
more h e t e r o g e n e o u s  s , t ock  c o n c e r n i n g  t h e  sur face  
t e x t u r e  o f  g r a i n s  ( F i g u r e  8 ) .  
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DEMERARA. FORMATION IHolocene) - Waterfront mangroves (Comovine p h S e )  l/500.000 
WL - Swamps and aarshes @leson phase) 
M - "esn wacer swamps (Mara pna34) 

C O Z d I N E  ?ORMATICN l?lerstocc.?e)- Cs - Sandy Coswine (or'fshore b a r  Landscaoe) 
Ca - Clayed Coswlne ( Clay's landscape) 

A - Alluvial deiosi:% 
A - k e a s  where samples -*ere collectad 

S . 3 . 3 . G e r i e  g i t x r i c u e  de gase 

F i g u r e  5 .  Sketch map. 



A 
POINTE ISERE - Januarv 1987 

For shore 1 

Pointe Isere.  French Gulana. 

Recedlng chenier 

eflatlon'n topstrata S P rwashover deposits 

F i g u r e  6 .  P a r t i a l  view of  P o i n t e  Isere  and 
S c h e m a t i c  c r o s s - s e c t i o n  of G a l i b i  Beach .  

t 
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The o t h e r  two c u r v e s  (87-4 and 87-5)  c o n c e r n  
s a n d s  of  t h e  r e c e d i n g  c h e n i e r  and of t h e  f o r e s h o r e  
area.  The l a t t e r  is t h e  f i n e s t .  The p e r c e n t a g e  o f  
t h e  b e s t  rounded  g r a i n s  is more s i g n i f i c a n t  t h a n  
w i t h i n  p r e v i o u s  samples  ( s a m p l e  87-4,  1 5 , 5 % ;  sample  

To o b t a i n  f u r t h e r  i n f o r m a t i o n  w e  compared 
t h e s e  s a m p l e s  w i t h  t h o s e  o f  some n e i g h b o u r i n g  
c h e n i e r s  ( F i g u r e  7 b ) .  Samples  87-3 ( " r e c e n t "  s a n d y  
r i d g e  w i t h i n  Van Uden ' s  r i c e  f i e l d s )  and 87-8 ( romad  
Mana-Aouara, km 1) show c u m u l a t i v e  c u r v e s  
s u p e r p o s e d  t o  washover  s a n d s  c u r v e .  Sand is a l s o  
v e r y  c o a r s e - g r a i n e d .  The r o u n d n e s s  i s  good (more 
t h a n  80%) and t h e  p e r c e n t a g e  o f  t h e  b e s t  rounded  
g r a i n s  somet imes  s i g n i f i c a n t  - 23% w i t h i n  t h e  
sample  87-3,  i . e .  a l m o s t  t h e  same v a l u e  as i n  t h e  
f o r e s h o r e  o f  G a l i b i  b e a c h .  

87-5,  2 5 % ) .  

2 . 2  SAMPLES FROM NEIGHBOURING BEACHES: AMARANTE AND 
GOULET 

Some s a m p l e s  have  been  t a k e n  more e a s t b o u n d  a l o n g  
t h e  S a r c e l l e  swamp s h o r e l i n e .  The swamp area is 20 
km l o n g  and 4 km wide  ( F i g u r e  5 ) .  The f r e e - w a t e r  
c e n t r a l  area h a s  450 ha ,  w i t h  an  average d e p t h  o f  
25  c m  ( J u l y  1 9 8 5 ) .  S a r c e l l e  swamp is s e p a r a t e d  f rom 
t h e  sea by  a s t r a i g h t  c o a s t  w i t h  v e r y  n a r r o w  
b e a c h e s  and by  t h e  w a t e r f r o n t  mangrove.  One p a r t  o f  
t h e  s h o r e l i n e  was u n d e r  mud p r o g r a d a t i o n  i n  1984- 
1985 ( G o u l e t  and Amarante  b e a c h e s  e n c l o s e d ) .  
C u r r e n t l y ,  mud is g o i n g  o u t  and t h e s e  b e a c h e s  are 
u n d e r g o i n g  e r o s i o n .  

Cumula t ive  c u r v e s  show homogeneous material  
( F i g u r e  9a) w i t h  an  S fo rm.  Comparison w i t h  t h e  
material  of  t h e  r e c e d i n g  c h e n i e r  o f  G a l i b i  p o i n t  
shows similar f e a t u r e s ;  s a n d s  have t h e  same 
g r a n u l o m e t r i c a l  parameters. Roundness  and g r a i n s  
s u r f a c e  t e x t u r e  are a l s o  comparab le  ( F i g u r e  8 ) .  The 
p e r c e n t a g e  o f  opaque  g r a i n s  is r e l a t i v e l y  h i g h ,  
m o s t l y  a t  Amarante  f o r e s h o r e  ( 1 9 % ) ;  s h e r r y - c o l o u r e d  
g r a i n s  form 16% of  t h e  s a m p l e ,  v e r y  l i k e l y  
s t a u r o l i t e .  I t  is  i n t e r e s t i n g  t o  n o t i c e  t h a t  
s h e r r y - c o l o u r e d  g r a i n s  have  f r o s t e d  s u r f a c e ,  m o s t l y  
a t  t h e  c o a r s e r  f r a c t i o n s  (1 mm; 0 ,800  mm; 0 ,630 
mm). However, t h e s e  d u l l  f e a t u r e s  d o  n o t  c o v e r  a l l  
t h e  g r a i n ,  and b r i g h t  pa r t s  ( l o o k i n g  l i k e  s h o c k  
m a r k s )  o f t e n  a p p e a r e d .  
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F i g u r e  7 .  Key-area :  Mana. C u m u l a t i v e  c u r v e s  



R8.TERRE ROUGE 
1w fi 

Rl/ST.ELIE road 

I l 2 X H  

- F.  Angular and oiibangular s h i n i n g  g r a i n e  (éclnt tiaturrl) 

IBN - L. Smootli s t l in ing  g r a i n s  (&moussés- lu isants)  

- &. Smooth g r a i n s  w i t h  s h i n i n g  and f r o s t e d  s u r f a c e s  

a - M. Rounded f r o s t e d  g r a i n s  ( mats) 

D. Grains with  an etched surface ( d 8 p o l l s )  

- 0p.C.c. - Opaque, sherry  couloured and pink g r a i n s  
(opaques,  caramele t r a n s l u c i d e s  e t  grenat8  l m  - -  t r a n a l l c i d e s )  

i g u r e  8.  S u r f a c e  t e x t u r e  of  s a n d  g r a i n s .  Key- 
reas :  P o i n t e  I se re ,  Mana, S innamary  



These  r e s u l t s  were compared w i t h  s a n d y  
f o r m a t i o n s  o f  some c h e n i e r s  s i t u a t e d  a few 
k i l o m e t r e s  away f rom t h e  s h o r e l i n e ,  b e h i n d  t h e  
S a r c e l l e  swamp ( F i g u r e  9 b ) .  Only one  example is 
p r e s e n t e d  h e r e ;  it c o n c e r n s  t h e  s a n d s  s i t u a t e d  2 m 
d e e p  o v e r  s i l t y  c lays ,  a l o n g  t h e  j u n c t i o n  c h a n n e l  
be tween t h e  Mana River and Van Uden r i c e  f i e l d s  
( r o a d  no  8 ) .  Sands  a re  w e l l  s o r t e d ,  p u r e  q u a r t z ,  
w i t h  h i g h  c o n c e n t r a t i o n  o f  s h e r r y - c o l o u r e d  and p i n k  
g r a i n s  ( v e r y  l i k e l y  s t a u r o l i t e  and g a r n e t ) ,  a 
t y p i c a l  Mana-Maroni heavy m i n e r a l  a s s o c i a t i o n  
(Krooic, 1968;  A u g u s t i n u s ,  1 9 7 8 ) .  

3 SINNAMARY KEY-AREA 

To c o n c l u d e ,  t h e s e  r e s u l t s  were f i n a l l y  compared 
w i t h  s a n d y  material  of  two “ o l d ”  r idges a l o n g  t h e  
no  1. The f i r s t  is a s a n d  q u a r r y  s i t u a t e d  a t  t h e  
c r o s s i n g  of r o a d  no  1 and S a i n t  E l i e  r o a d  ( F i g u r e  
10). Sand is v e r y  w h i t e .  Cumula t ive  c u r v e  i s  
similar t o  t h o s e  o f  s eve ra l  s a n d y  r idges  a t  t h e  o l d  
c o a s t a l  p l a i n  (Mana r e g i o n ) .  The 24% of  t h e  g r a i n s  
have  an  e t c h e d  s u r f a c e ,  c h a r a c t e r i s t i c s  t h a t  a re  
similar t o  t h o s e  o f  t h e  S.D.B. s a n d  q u a r r y  (km 149 ,  
road  no 1) .  

The r i d g e  of  T rou  P o i s s o n ,  on t h e  c o n t r a r y ,  
shows similar f e a t u r e s  t o  t h o s e  o f  t h e  i n n e r  
c o a s t a l  c h e n i e r s  ( S a r c e l l e ‘ s  swamp area)  ( F i g u r e  
9 b ) .  

GENERAL RESULTS 

1. Comparison o f  t h e  mean g r a i n - s i z e  o f  a l l  s a m p l e s  
shows t h a t  s a n d y  mater ia l  i s ,  i n  g e n e r a l ,  c o a r s e -  
g r a i n e d  ( F i g u r e  11). Very few s a m p l e s  c o n c e r n  
medium s a n d s .  F i n e  s a n d  and s h e l l  c l a s t i c  c h e n i e r s ,  
known i n  Sur iname  (Krook,  1968;  A u g u s t i n u s ,  1 9 7 8 ) ,  
have  n o t  been  found  h e r e .  
2 .  Sands  p r e s e n t  a good s o r t i n g .  Comparison o f  t h e  
Q d p h i ,  So and He v a l u e s  ( F i g u r e  1 2 )  p r e s e n t s  
r o u g h l y  t h e  same f e a t u r e s .  
3 .  R e l a t i o n s h i p  be tween rounded s a n d  g r a i n s  and 
we l l - rounded  s a n d  g r a i n s  ( F i g u r e  13) shows t h a t  
r o u n d n e s s  is  n o t  t o o  d e v e l o p e d ,  w i t h  a m a j o r i t y  o f  
s u b - a n g u l a r  and sub-rounded g r a i n s .  T h a t  seems 
o b v i o u s  owing t o  t h e  m i g r a t i n g  mudbanks and t h e  
low-to-medium e n e r g y  o f  t h e  m a r i n e  e n v i r o n m e n t .  

209 



I. 0.1 ... 
F i g u r e  9 .  Sandy f o r m a t i o n s  (16 of  Cayenne) .  F r e n c h  
Gu iana  c o a s t .  



Sand*{ ridees af tke inner ?art  of the :roung e c u t n l  
pla in .  o r  b e h h d  i t .  

- a6-i 7 .  c- I 1.1.30 m d e p c h l  Ochre sands. 
~:0.7.iii:O,S.Odphi:O,S5.So:l.o2 

~d:0.370.He:0.5.~phi:0,62S.S0:1.02 

Hd: 0.569. iii:0.7S.0dphi:0,95.So:l,öE 

:4d:0,3SO.S1:0.7.0dphi:O,9.So:1.36 

_-- . 70 4 a&. osv 

.___ 36-il. R . l .  'h ?d9. '&!CI am3s 

--i?=. R. Manaet.  raurcnc, 11 m alt. 3rcm san& 

.._..... 36-8. R L. finnamarv a m a  (Mar % S t .  Zlia) .Yhitc  s i d a  
W o : p h i : O , i . & : l . Z 2  - 

1. 0.1 i.11 

F i g u r e  1 0 .  Sed imen t  g r a i n  parameter. 

4 .  Reworking o f  r e s i d u a l  f o r m a t i o n s  ( o l d e r  c h e n i e r s  
f o r  i n s t a n c e )  is  v e r y  l i k e l y  i f  w e  c o n s i d e r e d  t h e  
par t  o f  t h e  smooth s h i n i n g  g r a i n s ,  t y p i c a l  m a r i n e .  
5 .  Heavy m i n e r a l s  c o n c e n t r a t i o n s  a p p e a r e d  a l o n g  t h e  
c o a s t l i n e .  I n  t h e  west c o a s t  t h e y  form d a r k  r e d -  
brown d e p o s i t s  (Mana, Les Hat tes  area) .  Krook 
(1968)  and A u g u s t i n u s  ( 1 9 7 8 )  r e p o r t  t h a t  a l m a n d i t e  
and s t a u r o l i t e  b e a r i n g  s a n d s  o f  t h e  east  c o a s t  o f  
Sur iname are  s u p p l i e d  by t h e  Maroni  and t h e  
n e i g h b o u r i n g  c o a s t  o f  F r e n c h  G u i a n a .  A 
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c o n c e n t r a t i o n  o f  s h e r r y - c o l o u r e d  and p i n k  g r a i n s  
( v e r y  l i k e l y  s t a u r o l i t e / g a r n e t  a s s o c i a t i o n ) ,  h a s  
been  found i n  t h e  Mana z o n e .  
6 .  W e a t h e r i n g  is o b s e r v e d  owing t o  t h e  c o l o u r e d  and  
t a p p e d  s u r f a c e s  of  q u a r t z  g r a i n s  o f  Cayenne and 
t h a n k s  t o  t h e  e t c h e d  s u r f a c e s  of  q u a r t z  and some 
heavy m i n e r a l s  (S innamary  and Mana k e y - a r e a s ) .  
Krook ( 1 9 6 8 )  also r e p o r t s  t h a t  d e c r e a s i n g  o f  g a r n e t  
w i t h i n  c h e n i e r  s a n d s  i n d i c a t e s  t h e  i n c r e a s e  o f  
w e a t h e r i n g ;  t h e  a b s e n c e  o f  g a r n e t  of  t h e  Wanica 
P h a s e  i n  Sur iname (Pos t -Mara  and Pre-Moleson)  is 
s i g n i f i c a n t  i f  compared w i t h  g a r n e t  p e r c e n t a g e  of  
t h e  Moleson and Commowine r i d g e s .  
7 .  F i g u r e  14 shows t h e  r e l a t i o n s h i p  be tween Qdph i  
and t h e  Md. We c a n  o b s e r v e  t h a t  s a n d y  material  f rom 
Cayenne b e a c h e s  and f rom s h o r e l i n e  f o r m a t i o n s  o f  
t h e  west c o a s t  have  similar d i s p o s i t i o n s .  A 
r e l a t i o n s h i p  a p p e a r e d  be tween  t h e  washover  d e p o s i t s  
o f  P o i n t e  I se re  and t h e  c h e n i e r  o f  t h e  Mana-Aouara 
r o a d .  C h e n i e r s  o f  Van Uden area are  c o r r e l a t e d  w i t h  
P l e i s t o c e n e  s a n d s .  A t  l e a s t ,  and " o l d "  r i d g e  o f  t h e  
P l e i s t o c e n e  c o a s t a l  p l a i n  h a s  s imi l a r  p o s i t i o n  i n  
t h e  g r a p h  as t h e  S . D . B .  s a n d s  o f  t h e  r o a d  no 1 (km 
1 4 9 ) .  S o ,  t h e  s u p p l i e s  o f  S . D . B . ,  Coswine s a n d s  and 
s h i e l d  f o r m a t i o n s  are  e v i d e n t .  

CONCLUSION 

These  r e s u l t s  show t h a t :  
- C h e n i e r  s a n d s  are  ( a n d  were) s u p p l i e d  by  l o c a l  
s o u r c e s  (basemen t  w e a t h e r i n g  f o r m a t i o n s ,  S . D . B .  
F o r m a t i o n ,  Coswine F o r m a t i o n )  t r a n s p o r t e d  b y  r i v e r s  
and reworked  b y  t h e  sea .  Reworking of  o l d  c h e n i e r s  
is a l s o  v e r y  l i k e l y .  
- U n t i l  now., w e  have  no  d a t a  c o n c e r n i n g  s a n d y  
Amazon s u p p l y ,  as i n  Sur iname .  However, heavy  
m i n e r a l s  s t u d i e s  must  b e  done  t o  p r o v i d e  
m i n e r a l o g i c a l  d a t a .  Such  i n f o r m a t i o n  is n e c e s s a r y  
t o  d i s c u s s  w e a t h e r i n g  p r o b l e m s  and t o  d e f i n e  
c h e n i e r s  g e n e r a t i o n s .  
- C h e n i e r  e v o l u t i o n  is  very dynamic .  I t  is ( a n d  
a l w a y s  was)  d i r e c t l y  c o r r e l a t e d  w i t h  t h e  s p e c i f i c  
s h o r e l i n e  c o n d i t i o n s  of  t h e  Gu iana  c o a s t .  
- C h e n i e r  f o r m a t i o n  c o n t i n u e s  t o  o c c u r  p r e s e n t l y  
a l o n g  t h e  c o a s t l i n e .  A c c r e t i o n n a r y  s a n d y  c o a s t s  a re  
v e r y  c l e a r l y  e x p r e s s e d  w i t h i n  t h e  Cayenne Key-area  
( f o r  i n s t a n c e ,  a t  Anse de Remire and a t  t h e  e a s t e r n  
p a r t  of  M o n t j o l y  b e a c h ) .  E r o s i o n a l  s a n d y  c o a s t s ,  on 
t h e  c o n t r a r y ,  a p p e a r e d  m o s t l y  on t h e  west c loast  
( P o i n t e  Isere  Key-a rea ) .  

212 



H d  - Saridy fornation:: o f  t h e  F r e n c h  G u i a n a ' s  c o a s t  

F i g u r e  11. Median particle d i a m e t e r .  
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B - QdPllI, SO end IIE velues ( C O f n p a r i S O n )  

F i g u r e  1 2 .  QPHI. Sandy f o r m a t i o n s  of t h e  F r e n c h  
Giuana  c o a s t .  
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-I____- 

!. OI17.,\libTiß beach 
2. 7 P I l Y R ’ o  bcncli 
3. MCIITZOLY’q beach 
‘ I .  
5 .  CWOTTIERS’ beoch 
6. A t l 3 E  O6 I l E M i l l E ’ s  bcßcli 
7. (:O:;SELXd’s bench  
O .  IlAl~lPOUS ’ s bench 
9 .  M A l l U l l k ‘ ß  beech 
10. ___ --lo. 

1 . l ~ ~ l , l D I ’ ß  baocli 
1 2 .  Rccedlng r l d g e .  

C h L I D I ’ s  bench 
17 -11: GAI.IUI’ß r i d g e  
I d .  Wosliover ßnnd. 

C A l . X O 1 ’ 6  beocli I 

4 .  h I O t I T J ’ O L Y 1 ~  r ldgn  

MAIIUIIY ‘ 8  r ldgn  

C l l e l l I E n  

- J5.VAN U D E N ’ ß  rlclgc! 
16. ‘’ I‘ ( 1 0  cni dcii l l i )  
17. New clinnnel 

(2 m depLIi) * 

15 .  - 115.  
15. _. 116. 
17. .117. _.--- 

19 .AMAl lANTE’s  beech (ICI ci l  dep1.h) 
19.AflAlIANl’E‘s beech (20 cm dept l i )  
20.  , \blARANTE’s bcoch (30 sm depl I l )  
21. ¡21. AMAllANTE’ß rldge 
22.COllLET’s  beech 
23. ___ -_.. 23. -- 

11 m a l t .  

30 m tilt.  

2.1. !24. 

2 7 .  _ _ _  
I _” 

29. - 
30. __ 

KEY-AIIEA S I N I J A M A R Y - O R ( ; A l l A n ~  

25 -. __- 25. TIIOU I ’ O I ~ 8 W f l  
26.  - ___ 26.  fl.lJ!3?. E L i E  

2 8 .  SAND PI? OF TllE S .D .B .FOI l I4ATIOf i .  (Jet  Je I)elrltlr~tic da Dose). 
Km 149, R. 1. 

Key a r e a :  Cayenne.  Key o f  f i g u r e s  11 and 12  
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i .  nuzhnti'k beoct l  
2 .  ZT.I'IIYfl'e b e n c h  
3.HONTJOLY'o baoc l i  
5 .  M O l r f J O l Y ' s i  c r e s t  or t l i e  r ldge  
O.  C O C O f T l ~ f l S '  b e e c l i  
6 .  A I I S t  nt  nEMInE's b e n c h  
7 .  COSSE1.IN'a b e n c h  
O. LlAtiflO(k3' b e e c l i  
9 .  HAllUnH's b e n d i  
1'0. M ~ I I I I ~ Y I  c r e a t  o r  t l i e  rltlge. 

~ Ü ~ ñ Ë ~ ~ i ~ i ~ ~ Ê ~  
I l .  to rcs l io t 'a  zone o r  t h e  CJALlIJl ' o  brncll 
12.  n c c c d l t r g  c l i n n l c r  or t h e  ChLlOl'n lheacli 
1 3 .  C i a n t  of tlis r l c l g a  ( d c f l o l l o i i ' s  aut i . tncs) .  OhLJDl's l i ench  
I A .  Unnl iover nn i id .  t.nnr1wnr.d e l i l d  or the r l d g a .  UAl.1nl 'n b a d 1  

KEY-AflEAiiHANA-HAflAIS SAIICELLCJ 

13. CI lc i i let . .  V o n  Uden'a r f c e  flslds 
10. New J o t i c t l o n  c l i n n n e l  b e t w e e n  t l in  Flnne R l v c r  ntiJ VAt l  UDEtI 's  r i c a  I l c l d s .  

17. F u r e u i l o r e  zona  of t i l e  hElAllfiNI6'a b a n c h  (IO cm c)cpI:lr) 
1 U . F o r n e l i o r c  m n a  o t  t h e  COWLEf'o bcnc l i .  
19. n .  Mann-Aouora ( knlos'o rfce  f l e l t l o )  
20. n.o/Ttlinf! noucrqd r o n d  

TC-- __ __-___ - ----- 

2 m dnptl i .  

i 

F i g u r e  13. R e l a t i o n s h i p  be tween  rounded s a n d  g r a i n s  
and we l l - rounded  s a n d  g r a i n s .  



O d W  

0 , s  

0.1 

0.7 

Ob0 

0 . 5  

0 - 4  

0 - 3  

0.2  

0 . 1  

I 

- __ 

- - 

- - 

-- 

Vb 

I 

F i g u r e  14.  R e l a t i o n s h i p  be tween Q d p h i  v a l u e s  and 
t h e  Md. 
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