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ECOLOGICAL ASPECTS OF THE MANGROVE FOREST IN FRENCH GUIANA 
Jean Paul Lescure * 

RESUMEN 

EaXe &tubajo aka-ta d& m a n g h  en lu Guyanu ftrancesa. 
En pnimen &gm, & auton &&e la h~pahkicia'n de la.4 a p e d a  veg&eb 
que be encu- en hob &5,tUdoh de d " U ! o , d e  juvwukd y de madunez deR 
manglak y en@tLza que k k  veg&&*n p.ú" a610 be compone de Laguncula - 
r i a  racemosa Gaem3z.L mienaku Rhizophora mangle L. be d a w U a  en Rab o- 
m de l ob  g que .& aaLLnm be encue- dea?&, d& mang&,en' 
eR cual 66lo aeceAvicenn ia  n i t i da .  
En la begunda p&e d d  & d o ,  el au;tah, aLgu/iendo et aabajo de Oldeman, 
d u d b e  lu mandag&naA y l o b  modeloh ahqUectwraees de dgLuzcc6 a p e c i a  
e-tzcon;trradas en lob aXado~ pLonehab d e l  mang4m. V a p u a  be anaL.¿za en u- 
Xe m a n g h ,  .tu atrqui-tecfurra d W  de cuad/radob e6cog.Ldob en a d a d a b  phne- 
hob y de maahez y p a h  &in he &cute 
En Xeitca l u g a h ,  el au;tah d a d b e  bhevment .ta hduci0ne.h e&e Ras p o b l a  
cianes de a v a  y la eshctuna mqLLitecAzurae que ha dacki;ta. 

bu b.ítvLg&nes&. 
- 

7NTRODUC710N 

Nearly t h e  whole c o a s t l i n e  of French Guiana i s  bordered by  mangroves which may 
extend inland from a f e w  meters up t o  approximately 15 k i lometers .  On t h e  c o a s t a l  
edge, t h e  mangroves' appearance depends on t h e  sedimentat ion cond i t ions  which vary  
along t h e  coas t  according t o  t h e  p lay  of sea cu r ren t s .  
areas which are heav i ly  a t t acked  by t h e  sea, a l t e r n a t i n g  w i t h  vast areas of mud f l a t s  
(Rossignol, 1978). 

These c u r r e n t s  g ive  rise t o  

These mud f l a t s  gradual ly  emerge a t  low t i d e  and í t  is  found t h a t  t hey  extend 
. way out  t o  sea. 

pioneer mangrove species .  
nacemaba Gaertn. \ (Combretaceae) and S p W  bhasUem& Raddi. (Poaceae) . 

When these  f l a t s  are s u f f i c i e n t l y  r a i s e d ,  they  are colonized by 
Two types of co loniza t ion  are observed: Laguncdattia 

Along t h e  banks of rivers cross ing  t h e  mangroves, t h e r e  are püre s t ands  of  
L. tractuloba, upstream of  t h e  e s t u a r i e s .  
assoc ia ted  f u r t h e r  upstream w i t h  a small Lythraceae,  Chenu maniZ;ima Aubl.. 
L. /racemada s t ands  have j u v e n i l e  ind iv idua ls  as w e l l  as mature ones.  
upstream these  L. &W?"ba s t a n d s  are pure, y e t  l o s e  t h e i r  young ind iv idua l s ,on ly  
mature trees remain. 
and Sinnamary), Rkizophoha mangle is  assoc ia ted  w i t h  L. hacemoda, even tua l ly  becoming 
t h e  dominant spec ies .  

These s t anas ,  more o r  less dense,  are 

Fur ther  

Fur ther  in land ,  sometimes 3 km from t h e  e s tua ry ,  (Approuague 

Only R. mangle c o n s t i t u t e s  t h e  r i p a r i a n  vege ta t ion  of t h e  upper e s t u a r i e s ,  
' associated with M O k ~ O Ú c h a h d i a  atrb0hUCeH.h (Araceae) . 

I 

(*) ORSTOM, B.P. 165, 97301,Cayenne, French Guiana. 
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Between t h e  c o a s t a l  pioneer formations and t h e  r i p a r i a n  formations,  t h e  mangrove 
f o r e s t  is almost uniquely populated by A V k e h W ~ h  nitida Jacq. (Verbenaceae). 
inland edge of t hese  s t ands  t h e r e  i s  e i t h e r  a b e l t  of R. mangle ,  i f  i t  is swamp, 

+ which is u s u a l l y  t h e  case, o r  a s e n i l e  popula t ion  of a A. yLi;tidc(. covered wi th  
epiphytes underneath which spread a t h i c k  l a y e r  of Achab;tych W u .  

On t h e  

1 4 

Figure 1 is a diagram showing t h e  d i s t r i b u t i o n  of p l a n t s  i n  t h e  mangroves of 
This d i s t r i b u t i o n  i s  o r i g i n a l  due t o  t h e  ex tens ive  popula t ions  of French Guiaria. 

A. nÚXda and t h e  pioneering r o l e  of L. kacmoba, w h i l s t  R. mangle i s  banished 
upstream of t h e  e s t u a r i e s .  

Before discussing t h e  a r c h i t e c t u r e  of t h e  va r ious  s t a n d s  found, it is  necessary 
t o  give a r c h i t e c t u r a l  models, (Halle and Oldeman, 1970) of t h e  p l a n t s  popula t ing  
these s t ands  (Figura 2). 

LagunclLeakia mCemdas Gaertn. (Combretaceae) (Fig.  2-1) 

Af t e r  a b r i e f  unbranched phase during which an o r t h o t r o p i c  s t e m  forms wi th  
opposite leaves and 7 o r  8 internodes,  t h e  p l a n t  branches i n  a s l i g h t l y  rhythmic 
manner i n t o  sequences o f  3 t o  5 pairs  of secondary axes which a r e r e l a t i v e l y  weak 
and are followed by one s t ronge r  p a i r .  
p a r a l l e l  t o  t h e  ground, have no p l a g i o t r o p i c  d i f f e r e n t i a t i o n  iit t h e  l e v e l  of t h e  
leaves. 
inf lorescence.  Taking 
i n t o  cons ide ra t ion  t h e  d i s c r e t e l y  rhythmic branching of t h e  main s t e m ,  t h i s  i n i t i a l  
model of 1. " n a d a  would the re fo re  be an A t t i m s  one, as descr ibed  by H a l l e  and 
Oldeman (1970) . 

The secondary axes,  a l though sometimes 

The p l a n t  may bea r  axes of t h e  t h i r d  order  possess ing  a terminal  and lateral 
F1owering"is e a r l y  -it may occur i n  i n d i v i d u a l s  1 m high. 

In i n d i v i d u a l s  o f  t h i s  species ,  i t  i s  found t h a t  r e i t e r a t i o n  of t h e  model may 

The r e i t e r a t i o n s  are 

I 

1 occur very  e a r l y ,  before  t h e  p l an t  has reached 1 m high. 
o f t en  very  s l a n t i n g ,  enabling t h e  p l a n t  t o  cover t h e  ground.. 
not due t o  any traumatism of t h e  apex; they are of an a d a p t i v e  na tu re .  

These r e i t e r a t e d  stems are 

\ t 
Avicennia nÚ%!a Jacq. (Verbenaceae) (Fig. 2-2) E 

The m a i n  stem of a young p lan t  is vertical  a i d  o r t h o t r o p i c ,  bear ing  opposi te ,  
decussate leaves.  
Branching i s  d i f f u s e  and t h e  secondary axes are not  ve ry  s l a n t i n g .  
3rd order  have a la teral  and terminal inf lorescence.  
when p l a n t s  are 2 t o  3 m high. 
d i f f e r e n t i a t i o n  as seen by the  arrangement of t h e  leaves on t h e  h o r i z o n t a l  plane.  The 
i n i t i a l  model of A. W d a  could the re fo re  be placed between those  of A t t i m s  and 
Roux a s  described by Halde 'and Oldeman (1970). 

During t h e  unbranching phase 7 o r  8 in t e rnodes  are formed. 
The axes of t h e  

Sexual m a t u r i t y  is reached 
A l l  lateral  axes have a s l i g h t  p l a g i o t r o p i c  

R e i t e r a t i o n  may appear on young ind iv idua l s  of 2.5 t o  3 m high. These e a r l y  
r e i t e r a t i o n s ,  which are traumatic,  are always subapical  and r e l a t e d  t o  t h e  death of 
the apex. The r e i t e r a t e d  stems s t r a i g h t e n  up very quickly and then grow v e r t i c a l l y .  

? 
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Fig. 1 - Dis t r ibu t ion  of  p l a n t s  i n  t h e  mangrove f o r e s t  o f  French Guiana. 
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Fig. 2 - Morphogenesis of the main plants in the.mangrove forest of French Guiana. 
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It m u s t  a l s o  b e  noted t h a t  t h e  main stem of A. nL2Xcfa cannot b e a r  t o  b e  s loping:  
s lop ing  by acc iden t  í m e d i a t e l y  produces a series of  r e i t e r a t e d  stems which any stem 

are p e r f e c t l y  v e r t i c a l .  

SplrXna 6 ~ ~ e ~ s A  Raddi (PGaceae) (Fig. 2-3) 

This p l a n t  is a grouping of branched u n i t s .  Each of t h e s e  u n i t s  is  q d e ' u p  of 
a main stem bea r ing  a l t e r n a t e  leaves and possess ing  a h o r i z o n t a l  underground p o r t i o n  
wi th  small leavesavoid  of chlorophyl l .  This  p o r t i o n  has  r o o t s  a t  each node. The , 

a e r i a l  port ion,  made up of 7 t o  8 internodes,  has long leaves. The  s t e m  has  an 
a p i c a l  sexual i ty .  

This main s t e m  g ives  rise t o  two types of l a te ra l  axes: 

- on theonehand,  small sterile lateral  axes which grow from t h e  f i r s t  two o r  . 
t h ree  aerial  nodes of t h e  main stem. 
a x i s  of s u p e r i o r  o rde r ,  a l s o  sterile, a t  t h e  f i r s t  node. The main s t e m  and 
these axes comprise one branched u n i t .  

Each of t h e s e  s m a l l  axes  may produce an 

- on t h e  o t h e r  hand, a- la teral  axis which appears a t  the p o i n t  w h e r e  the m a i n  
s tem s t r a i g h t e n s  up.' This lateral axis then creates another  branched u n i t .  

Each of t h e s e  u n i t s  s e e m s  t o  r ep resen t  a branching sequence and corresponds t o  
the  a r t i c l e  as descr ibed  by Hal le  and Oldeman (1970). 
Tomlinson's model rendered more complicated by e x t r a  elements which are pure ly  
vegetat ive.  

This p l a n t  corresponds t o  

Chenea * * a Aubl (Lythraceae)(Pig. 2-4) 

This p l a n t  is a l s o  made up of branching u n i t s .  Each u n i t  has  a v e r t i c a l  stem 
with  opposite,  decussa t e  leaves and a x i l l a r y  in f lo re scences .  
begins a t  t h e  base of t h e  p l an t .  
w h i l s t  two la teral ,  oppos i t e  axes appear. 
lowest nodes of t h e  main s tem.  
s exua l i ty .  
inf lorescence,  appear a t  t h e  l a s t  node of t h e  2nd o rde r  axes. 

At t h e  same time t h e r e  e x i s t s  an underground, cau l ina ry  morphogenesis which is 

Matur i ty  of t h e  flower 
The apex of t h i s  s t e m  degenerates q u i t e  qu ick ly  

These axes come from buds on one of the. 
They s t r a i g h t e n  up quickly and possess  l a te ra l  

Their  apexes then degenerate and axes of a 3rd o rde r ,  w i t h  a x i l l a r y  

n e i t h e r  l imi t ed  by t i m e  o r  space.  
of t h e  young o r t h o t r o p i c  main stem and grows i n  a creeping manner, bear ing  small, 
opposite,  decussate leaves.  Small r o o t s  appea r  a t  each node. This axis may e i t h e r  
s t r a i g h t e n  up and send ou t  a new main aer ia l  s t e m  which w i l l  form a new u n i t ,  o r ,  
more o f t e n  the  case ,  grow along underground. I n  t h i s  case,  i t  sends out  aer ia l ,  
v e r t i c a l  axes sideways which then  branch out .  

A l a t e ra l  axis forms i n  t h e  area o€ t h e  r o o t  neck 

Final ly ,  it must be  noted t h a t  s e v e r a l  s t o l o n s  may shoot ou t  froman a e r i a l  s t e m ,  
the  o ldes t  ones being t h e  lowest.  
defined by Halle and Oldeman (1978). 

This a r c h i t e c t u r e  i s  not  found i n  any model 
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ARCH1TECTURE OF THE MANGROVE FOREST 

L. tracemaba f a c i e s .  (Fig. 3-1) 

. 
decimeters of water a t  high t i d e ,  are colonized by small groups of L. J U Z C e " 2  which 
form small v e g e t a t i v e  islets. 
i n  s i z e ,  even tua l ly  j o i n i n g  up t o  form a continuous, dense population of p l a n t s  no 
h ighe r  than 1.50 m. 
continuous s t and ,  approximately 100 m wide, g radual ly  reaches about 5 m high. It is  
then a b r u p t l y  replaced by a pure st'and of A. ni;tida approximately 7 m high. 

The m o s t  e l eva ted  a reas  of t h e  mud f l a t s ,  which are only covered by a f e w  

On nea r ing  t h e  mainland, t h e s e  small islets i n c r e a s e  

Beneath t h i s  canopy t h e r e  are a few young A. nd%fa stems. This  

S. 6 ~ f i ~ t h . h  Raddi f a c i e s  (Fig. 3-2) 

This formation d i f f e r s  from t h e  previous  one i n  t h a t  t h e  f i r s t  islets are made 
up pure ly  of S. bnab.Ll!.LenbA, only la ter  being a s soc ia t ed  wi th  1. tracemaba. 
S. 6 ~ U ~ t h a  disappears  when t h e  L. nacemaba canopy becomes continuous. 

11. RipatLiaM vege;ta;tian 

c. tna"a f a c i e s  (Pig. 3-3) . .  

This f a c i e s  i s  found a t  t h e  mouth of t h e  river f o r  about 100 m. Following a . .  
l i n e  perpendicular  t o  t h e  river, one f i n d s  a pure,  dense s t a n d  of C. "U ? 3 m  
wide and 50 an high. 
A. nif;ida. Beyond t h i s  b e l t  of C. makÚ%na l ies a s tand of 1. tracemaba about 12 m 
wide, whose h e i g h t  reaches approximately 4 m a t  t h e - f u r t h e s t  po in t  from t h e  river. 
Under i t s  canopy t h e r e  are some young stems of A nitida. This  s tand is suddenly 
replaced by a f o r e s t  of A. nÚZda, as €or  t h e  c o a s t a l  formation. 

This s tand overshadows numerous young p l a n t s  of L. J " 0 b a  and 

L. " n O d a  facies (Fig. 3-4) 

This formation i s  s i t u a t e d  upstream of t h e  previous facies f o r  approximately 3 
ki lometers .  
combination of numerous r e i t e r a t i o n s ,  t h e  s t a n d  f a n s  ou t  over the r i v e r  i n  a similar 
way t o  Oldeman's d e s c r i p t i o n  (1972). 

The r i p a r i a n  popula t ion  i s  a p u r e  stand of L. nacernobu. -Fo l lowing  a 

R k i z o p h o h . ~  mangle f a c i e s  

This f a c i e s  i s  found upstream of t h e  1. m e m o d a  one. Both spec ie s  g radua l ly  
m i x ,  with L. nacemoba eventual ly  disappearing. 
is  cha rac t e r i zed ,  of course, by t h e  b a r r i e r  of aer ia l  r o o t s  which i t  c o n s t i t u t e s .  The 
trees are higher ,  reaching up t o  25 m. 
fan-shaped s t r u c t u r e ,  b igge r  ones escape t h i s  development, growing upwards and t h e n  
r e i t e r a t i n g  a t  t h e  crown, 

The pure r i p a r i a n  s t and  of R .  fflangle 

Whilst small ones reiterate stems t o  g ive  a 

i 
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Pioneer phases 

I. Laguncularia racemosa 

High t i d e  

Low t i d e  

II. L. racemasa ¿4 Spartina brasiliensis 

7n 

L. racemosa- 

Igh tide- 

Riparian vegetation 

I 10 J OW t i d p  / 

Riparian vegetation 

Fig. .. 3 - Pioneer  and r i p a r i a n  populat ions in t h e  mangrove f o r e s t  o f  French Guiana. 
1. 
2. 
3. 
4. 

Pioneer  f a c i e s  w i th  Lagunculbh tu~c!mOha 
Pioneer  f a c i e s  wi th  S p U n a  b~a.LLLefiA 
Ripar ian  vegeta t ion  wi th  C/lenc?a malúhha 
Fan-shaped r i p a r i a n  vegeta t ion  w i t h  Lagundakia /raCWO¿a. 
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' A. ni;tida f o r e s t :  d i f f e r e n t  phases of i t s  a r c h i t e c t u r e .  

The A. ni;tida f o r e s t  w a s  s tud ied  by t ak ing  four  p l o t s  which seemed t o  r ep resen t  
d i f f e r e n t  s t ages .  
Oldeman (1974) ; 

Work was done according t o  t h e  concepts and methods developed by 

PtoX 7 (72 m % 6 m) (Fig.  4) 

This  p l o t  w a s  s i t u a t e d  300 m from t h e  coas t .  

The trees w e r e  q u i t e  small, never exceeding 7 m.42 A. W d a  and 1 U. mangte 
w e r e  counted on 72 m2. 
wi th  dead branches.  -Most i nd iv idda l s  belonged t o  t h e  set of  t h e  p re sen t  as seen by 
t h e i r  numerous r e i t e r a t i o n s ,  even present  i n  small trees. 
t h e  set of the fu tu re .  Devoid of r e i t e r a t i o n s ,  t h e s e  trees, far from be ing  
over-topped, w e r e  among t h e  h ighes t  o f  t h e  p l o t .  
noted. 

Of t h e s e  42 . i nd iv idua l s ,  7, of t h e  p a s t ,  w e r e  small, o f t e n  

5 ind iv idua l s  comprised 

Qui te  a number of s eed l ings  were 

This  p l o t  w a s ' s i t u a t e d  400 m from the coas t .  

The popula t ion  w a s  s t i l l  monospecific. Stems w e r e  17 m high. O f  30 ind iv idua ls ,  
3 w e r e  of t h e  p a s t  se t ,  7, having numer.ous r e i t e r a t i o n s ,  w e r e  of the p resen t  and t h e  
remaining 20 c o n s t i t u t e d  the f u t u r e  set. 
as those  of the present: set. 
w e r e  found a l l  a long t h e  vertical plane. 

Trees  of t h e  f u t u r e  set w e r e  n o t  as h igh  

Numerous seed l ings  w e r e  found. 
It w a s  aga in  observed that  a l l  trees of the p resen t  set 

This  p lo t 'was  s i t u a t e d  1 km from t h e  mouth of  t h e  river. 

The popula t ion  w a s  s t i l l  monospecific except f o r  a f e w  young shoots  of  t h e  
climber, Uhabdadenía b.i@ktra Jacq. H i l l  (Apocynaceae) , and f o r  one p l a n t  o f  R .  mangte. 
There w e r e  24 i n d i v i d u a l s  of A. mXkfa, some reaching 20 m high. 
5,  w e l l  r e i t e r a t e d ,  were of the present  and w e r e  found a l l  a long the vertical  plane.  
13 ind iv idua l s ,  having no d e f i n i t e  r e i t e r a t i o n s ,  w e r e  considered as trees of the 
fu tu re ;  some were very tall ,  f o u r  of them exceeding 15 m and f o u r  o t h e r s  10 m. 

6 w e r e  of t h e  p a s t ,  

P.&Jf 4 (20 m X 78 m) (Fig. 7) 

This  p l o t  w a s  s i t u a t e d  3 km from t h e  mouth of t h e  river. 

The A. nitida popula t ion  w a s  considerably s p a r s e r  than i n  the previous  p l o t s :  
35 ind iv idua l s  only,  reaching 25 m high. 
w e r e  found i n  .tfie understorey;  seedl ings  w e r e  q u i t e  numerous, A. n.Ú%!a predominating 

Some small p l a n t s  of  ??. mangte and ??.bi@btrrr 

I 
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Continuous l i n e :  trees of t h e  present .  
Dotted l i n e :  trees of t h e  fu tu re .  



Fig. 5 - Avicennia nif;ida f o r e s t .  P l o t  2, 
Thick l i n e :  trees of t h e  p a s t  
Continuous l i n e :  trees of t h e  present  
Dotted l i n e :  trees of t h e  fu tu re .  

Fig.  6 - A~iceMnia ni;tida f o r e s t .  P l o t  3. 
Thick l i n e :  .trees of t h e  p a s t  
.Continuous l i n e :  trees of t h e  p re sen t  
Dotted l i n e :  trees of t h e  f u t u r e .  

4 .  

I 
m 
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Continuous l i n e :  trees of t h e  present .  
Dotted l i n e :  trees of t h e  fu tu re .  



n 

- 87 - 

by f a r .  was c l e a r l y  marked by t h e  set of t h e  
pas t  comprised of 15 degenerate ind iv idua l s ,  t h a t  i s ,  40% of t h e  populat ion.  9 
i nd iv idua l s ,  w e l l  r e i t e r a t e d ,  found a l l  a long  t h e  ver t ical  plane,  represented t h e  set 
of t h e  p re sen t  and 11 ind iv idua l s ,  s ix  being among t h e  h ighegt  trees of t h e  p l o t ,  
were cons ide red ' t o  b e  i n  t h e  f u t u r e  set. 

The arborescent  populat ion of A. 

It t h e r e f o r e  appears  t h a t  i n  French Guiana, sedimentat ion condi t ions  permi t t ing ,  
L. hacernoda and S. bm&e..MclA are t h e  co lon ize r s .  Once t h e  L. nawnoaa populat ion 
has developed a dense, continuous canopy which happens very  r ap id ly  due t o  i t s  way of 
r e i t e r a t i n g ,  numerous seedl ings  of A. ni;tida grow up b u t  always remain over-topped by 
L. " n o d a .  Suddenly, f o r  reason: which escape us ,  t h e  L. hacemoda popula t ion  i s  
replaced by a pure s t and  of A. nÚZda. 

From. then  on, t h e  f o r e s t  i s  a pure s t and  of A. HLtXch. Over i t s  whole expanse 
seed l ings  w e r e  found bu t  no young p lan t s .  Between t h e  canopy and t h e  seed l ing  l a y e r  
t h e r e  was  a l e a f l e s s  space. This  leads  one t o  b e l i e v e  t h a t  the trees comprising this 
f o r e s t  are a l l  contemporaries. A s  t i m e  goes on, they  grow bu t  decrease i n  number as 
seen i n  Figure  8. Beyond t h i s  phase, one can b u t  t h i n k  l i ke  Richards (1952): "The . 

trees are n o t  r a p i d l y  replaced by n a t u r a l  regenera t ion  and as they d i e  t h e  f o r e s t  
becomes more and more open". I n  f a c t ,  w h i l e  the o l d  A. niki& trees, covered i n  
Araceae epiphytes ,  d i e ,  vast open spaces appear  colonized by t h e  f e r n  AcY~OdL¿chum 
autrU?I. 
establ ishment .  
c l ea r ing  of s i l t  caused by t h e  sedimentat ion condi t ions ,  the c o a s t a l  edge of t h e  
mangrove f o r e s t  i s  cons tan t ly  renewed: an area heav i ly  a t t acked  by waves later b u i l d s  
up i n t o  a mud f l a t  which is  soon colonized as a l r eady  descr ibed.  

It t h e r e f o r e  seems that t h e r e  i s  no regenera t ion  i n  t h i s  f o r e s t  a f t e r  i t s  
However, i t  must be  noted t h a t  due t o  t h e  sequence of choking up and 

According t o  t h e  d i f f e r e n t  types of vege ta t ion ,  one d iscovers  va r ious  w i l d l i f e  
communities dwelling i n  t h e  mangrove f o r e s t .  

I. NO VEGETATION 

1. PenmaneM;tey submmged mea 

This area i s  t h e  h a b i t a t  of a glow-worm, c h a & p X W  Ci vd0peda;tud (polychete  
spiomorphe) and t h e  crab,  C u e c k a  bocoWtLL. 
are a l a r g e  number of e s tua ry  f ish capable  of t o l e r a t i n g  extreme v a r i a t i o n s  of 
s a l i n i t y .  
mg&phÚAJ Sekkvnp6L.4 p a d a n y  and Bagne. manivurd; among t h e  Centropomidae are found 
CenthapoW a M d i 6 O h O U d  (snooks) and C. undeehai%. 

Associated wi th  t h e s e  two spec ie s  

Among the S i l u r i d a e  are found A & h A  m C u ; t i 6 ,  A. d b h m ,  A. p t r O O p b ,  A. 

Occasional ly  one comes ac ross  o the r  s p e c i e s  of f i s h ,  f o r  example CgnOb&On UOUpa 
(Scianidae) , kgd! cephaeud and M. .&U (Mugilidae) . 
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Fig. 8 - Avicennia ni;tida f o r e s t .  Evolution of  t h e  number of stems and percentage of 
t r e e s  o f  t h e  pas t  i n  terms of  popula t ion  height .  

Shrimp and prawn a l s o  dwell i n  t h i s  area, among o t h e r s  may be mentioned t h e  "sea 
bob", X y p h o p m u  h o y U &  which i s  found both  i n  t h e  sea and t h e  estuaries, as we l l .  
as o the r  e s tua ry  spec ie s  such a s  Pal.aemon 4chmi;tti and ffacho6.mchyum amazovticum 
(Palaemonidae) , ff.ippo.tydma;ta o p ~ ~ p h ~ z ~ i d ~  (Hippolytidae) and ACCU% Ci h U Ú C a M L c d  
(Sergestideae) . 

Of course,  t h i s  area i s  a l s o  t h e  hunting grousid of a l a r g e  number of sea b i r d s ;  
f o r  example, numerous Lar idae  such as t h e  Laughing g u l l ,  LatruS aRhid&k and va r ious  
spec ie s  of t e r n s  (Sterna) .  

2. he.u which m a g e s  a;t LOW t ide:  mud @.a,tt, w&ou;t v q u k t i o n  

A t  high t i d e  the  same animals a r e  found as i n  t h e  previous a rea .  However, t h e  
mud f l a t s  are a l s o  inhabited by numerous.smal1 crustaceans of t h e  Tanaidaceae family,  
f i s h  and crus  tacean l a rvae  and burrowing worms , AnneLida poBy&&.h. -. A t  low tide , 
t h e s e  mud f l a t s  are the domain of numerous waders,the most s t r i k i n g  one being t h e  
S c a r l e t  I b i s ,  Endachnu ~ 6 e h  (Threskiorni thidae)  . Several Ardeidae are a l s o  seen,  
f o r  example, the  small, snowy e g r e t ,  Egh&a Ahda Athda, t h e  l i t t l e  b lue  heron, 

, 



FLohLda caehuRu, t h e  t r i -co loured  heron,  ffydMnAAha AhicoLoh and t h e  white-necked 
heron, hdu C o C O i .  
P h v U  dqut&Ao&, t h e  semi-palmated plover ,  ChmdtLiun h~Úp&akun,  as w e l l  as 
Scolopacidae which are p a r t i c u l a r l y  numerous: t h e  whimbrel, "WL& phaeopus, t h e  
g r e a t e r  yel lowlegs , Thinga m&noLeuca, t h e  spot ted  sandpiper ,  AcR;iA;is maa&vÚu, 
t h e  ruddy turns tone ,  heMahia .Úd&hpke6, t h e  common dowitcher,  L h n o d " u 6  gkideLM ' 

and s e v e r a l  o the r  spec ie s  of sandpiper  of t h e  C a l i d r i s  .genera. 

One a l s o  f i n d s  Charadri idae, '  among o t h e r s  t h e  grey p lover ,  

A s  w e l l  as be ing  a feeding  ground f o r  t h e  waders ,  t hese  open mud f l a t s  are used 
a s  a r e s t i n g  ground by t h e  b l ack  s k i m e r ,  RgnChOph  tra (Rynchopidae) and t h e  s e a  
b i r d s  mentioned above, e s p e c i a l l y  i n  t h e  more e leva ted ,  d r i e r  areas. 

II. AREA COVEREP WlTff VEGFTATlON . . 

7. Mud @ k a 2  w a h  hpattse pionem veg&&¿on 

The marine organisms mentioned above a r e  found a t  h igh  t i d e .  There are a l s o  
two crabs ,  UCU macaqonLandCfibcuzaniun vh3Wk.h and a shrimp, M p h m  h&c?/tochaW. 
The vegeta t ion  i s  a l s o  used as a r e s t i n g  ground f o r  some waders of t h e  Scolopacidae 
family: t h e  whimbrel, NUM- pha~opu6 hucb~k~&~~A ,  t h e  lesser yel lowlegs,  T h g a  
@?avipe6, T. meLanolema, Ac;tiR;is ma& and Ca.topRtrophonud AemipaenaRUb. A l l  + 
t h e s e  b i r d s  perch on t h e  lower branches of very young Laguncdahia stems. 
b i r d s  seem t o  t reat  i t  as a feeding and r e s t i n g  ground: t h e  p i ed  w a t e r  t y r a n t ,  
F h V ~ c O h  PLU (Tyrannidae) and t h e  yellow-hooded b lackbi rd ,  Ag- .&W~OCephdbA 
( Ic t e r idae )  . 

Other 

2. Mud W.Ú% contí~uoud phneen  v e g W o n :  
d m e  canopy 06 L. tracemoda, o v m h a d a w h g  A. nitida d X m .  

Being d i f f i c u l t  t o  pene t r a t e ,  on ly  t h e  outer  edge i s  used by Ardeidae as a 
r e s t i n g  ground. 

3. RipatLian v e g u b Z o n  w L t h  L .  hacemoda and C. mani;tima 

A t  low t i d e ,  Ardeidae come t o  r o o s t  on t h e  lower branches of  LagwL-, 
which are a l s o  the r e s t i n g  ground f o r  numerous sandpipers,  CaJ?.Úb& pUs.d%X and C. 
m a u Ú ,  nea r  t h e  mouth of  the river. Further  upstream, t h e s e  branches are covered 
wi th  t h e  white-winged swallow, Tachycineta db,Lve&&h (Hirundinidae) . 
occas iona l ly  one comes ac ross  an osprey, Pmdion h a h k ~  (Pandionidae),  muscovy 
ducks, C U m  mach& (Anatidae) and t h e  ringed k ing f i she r ,  Cehy& ; t O h p U k  
(Alcedinidae) on t h e  branches of ~agwLc-. 

Very 

One o f t e n  sees t h e  c u r i o u s f i s h ,  AmbLepb ; t & C U p w  a t  t h e  ve ry  edge of t h e  
w a t e r .  . 
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4. Avicennia do/iak: young 6 ; tm  buideen 7 and 10 m high 

This area is  the nes t ing  ground f o r  t h e  S c a r l e t  I b i s .  Covering approximately 7 
hec ta re s  (CONDAMIN) , t h i s  area holds  about 6,000 nes t s .  Associated w i t h  t h e  I b i s  ' 

nes ts ,by  f a r  t h e  most numerous t h e r e  are n e s t s  of t h e  snowy eg re t ,  Egh&a khuRa, t h e  
l i t t l e  b lue  heron, Flokida c e h i d ~  and t h e  t r i -co loured  heron, H @ ! k a "  M c o L O h ,  
as w e l l  as, very occas iona l ly ,  t h e  common e g r e t ,  Egh&CL d b a ,  t h e  boa t -b i l led  heron,  
C o c k e U  coche- (Cochlearidae) , t h e  white-necked heron, Ahdea C O C O i ,  t h e  
yellow-crowned n i g h t  heron, N y d c O m  violkced and t h e  black-crowned n igh t  heron, 
N. M y c t í C O h a X  (Ardeidae) . 

5. AviceMnia 60hes;t: O L d a  d k m  

One o f t e n  sees the g rea t e r  ani, C ~ ~ O p h g U  majoh (Cuculidae) and the Rufous c rab  
hawk, BLLteogdhA acqLLinocth&d (Accip i t r idae)  . 
one BLL; tOnideb ,  t h e  NycLLcOtrax nyckiconax and t h e  spec tac led  owl, P d a k t L i X  p U b 5 p i d -  
W (S t r ig idae)  . 

Among t h e  noc turna l  b i r d s  are found 

Two f i s h  a r e  seen  a t  high t i d e  i n  t h e s e  two areas :  AWbLepA k&ph;taenm and 
S d e m p h  pansaKy. 
and U d U  cOhdOAi.4 (Gacarcuridae) w i th  which G0ndpA.h cnU&af;a and PachygupAun 
g" (Grapsidae) are assoc ia ted .  

They are a l s o  t h e  b io tope  of fou r  crabs:  um hapax (Ocipodidae) 

Mammals are rare i n  these  two a reas ;  one may see t h e  crab-eat ing ra t ,  PkocLjUM 
canUÚvohom , l i t t l e  monkies, S a h Ú ' Ú   WELL^ and t h e  mangrove deer  , O d o c o d ~  
gymno-u .  

F ina l ly ,  t h e s e  two a reas  a r e  l i t e r a l l y  i n f e s t e d  wi th  mosquitos, Dip teres  
culu¿idae, t h e  commonest being C o y c L i e e W d i a  venezudemh and Anophdes a q w &  , 
with  which numerous Ceratopogonidae are assoc ia ted .  
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