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ABSTRACT 

The windward eas t  coast of Martinique ranges from high, eroding 
Pleistocene volcanic c l i f f s  i n  the north, t o  re la t ive ly  low, early 
Tertiary,  embayed shores par t ly  capped by Pleistocene limestones, in the 
southeast. An extensive shallow carbonate shelf  i s  developed off the 
central  par t  of t h i s  coast. The types of Holocene reefs  found on 
Martinique correspond t o  the pattern tha t  i s  charac te r i s t ic  for  Lesser 
Antillean islands: the volcanic northern coast  is barren; massive a lgal  
ridges have developed on benches cut in  the limestones and other early 
Tertiary rocks of the southeast coast; on the central  ea s t  coast, where 
the shelf i s  well developed, an extensive and double bank ba r r i e r  system 
has formed. Parts of the bank ba r r i e r  reef system are  reaching the 
mature stage typical  of high energy coasts and have a lga l  ridge caps 
b u i l t  primarily by crustose coral l ines .  

The bank ba r r i e r  reefs  of Martinique are  unusual i n  t h a t  the corals 
have been replaced on the c res t s  by a carbonate pavement covered with 
dense, diverse stands of fleshy algae, Sargassum spp. being especially 
common. The term "fleshy a lga l  pavement" has been applied t o  t h i s  type 
of reef .  Based on upstream-downstream measurements of dissolved oxygen, 
a winter productivity level  of 33 c~0~/m2/da~ indicates t h a t  these ex- 
tensive reefs  with t he i r  dense plant  cover may be the most productive 
in  the eastern Caribbean. 

Though t rans i t iona l  and l e s s  extensive,reefs with fleshy a lga l  
pavements a l so  occur on Grenada, S t .  Lucia, southeastern Basse Terre, 
and Nevis. A l l  of these island shores are  local ly  characterized by high 
sea water tu rb id i t ies ,  presumably resul t ing from run-off, indicat ive of 
eutrophic conditions. However, where a lga l  pavements a r e  well developed, 
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the  reef  surface  a l s o  genera l ly  lacks  extensive l a r g e  s c a l e  poros i ty  and 
l a r g e  populations of Diadema anti l larum. Large p a r r o t  f i s h  of the  genus 
Scarus a re  a l s o  very poorly represented,  although t h i s  may r e s u l t  from a 
genera l  lack of  filamentous a l g a l  t u r f s  normally character iz ing t h e i r  
d i e t .  

Based on ~ 1 4  dat ing of  cores ,  we have concluded t h a t  about 600 years  
B.P., t h e  Martinique inner  bank b a r r i e r s  s h i f t e d  from Acropora palmata 
t o  f leshy a l g a l  domination. We pos tu la te  t h a t  the  surfaces  of these  
r e e f s  developed i n t o  pavements by t h e  f i l l i n g  of t h e  i n t e r s t i t i a l  reef  
spaces by e i t h e r  gradual  o r  ca tas t roph ic  means. This eliminated t h e  
l a rge  s c a l e  poros i ty  required  by a l g a l  grazerssuch a s  Diadema (and per- 
haps some p a r r o t  f i s h )  i n  t h i s  high energy a rea .  

In the  ree f s  of t h e  Grenadines where t h e  surrounding waters a r e  
q u i t e  c l e a r ,  s imi la r  carbonate pavements occur i n  t h e  high energy a reas ,  
but  lack a f leshy a l g a l  cover. r'7e conclude t h a t  f l a t ,  f ea tu re less  car-  
bonate surfaces i n  a reas  of s t rong wave o r  cur ren t  energy a r e  conducive 
t o  t h e  development of s tands of f leshy algae.  Especial ly where n u t r i e n t  
l e v e l s  a r e  high, massive stands of f leshy algae can become dominant on 
t h e  r e e f s .  

INTRODUCTION 

Recent s t u d i e s  of Caribbean c o r a l  r e e f s ,  e spec ia l ly  those of Adey 
and Burke, 1976, Macintyre and Glynn, 1974, and Adey, 1975, have demon- 
s t r a t e d  the  exis tence  of extensive reef  s t r u c t u r e s  with considerable 
accumulations of Holocene carbonate. In  addi t ion ,  massive a l g a l  r idges  
have been found i n  numerous l o c a l i t i e s  throughout the  Lesser Ant i l l e s  
(see  Adey and Burke, 1 . c . ) .  While t h e r e  a r e  undoubtedly fewer species  
of reef  organisms i n  the  West Indies  than i n  the  Indo-Pacific, t h i s  is  
probably l a rge ly  due t o  t h e  g r e a t  d i f fe rence  i n  geographical area  and t o  
the  r e l a t i v e  i s o l a t i o n  of t h e  ~ a r i b b e a n  during the  Neogene. There is  no 
f i e l d  evidence f o r  c l ima t ic  inh ib i t ion  of t h e  r a t e  of Holocene o r  e a r l i e r  
carbonate reef  build-up i n  the  Caribbean, a conclusion t h a t  c o r r e l a t e s  
with new evidence f o r  long term s t a b i l i t y  of Caribbean sea  temperatures 
(Climap, 1976) . 

Research on l i v i n g  Lesser Ant i l lean r e e f s  has no t  been extensive.  
P r i o r  t o  the  recent  work ou t  of West Indies  Laboratory, S t .  Croix (see  
W.I.L. Specia l  Publ ica t ions ,  beginning 1972), and the  reconnaissance 
study of Lewis (1975) i n  the  Grenadines, most s tud ies  had been done i n  
areas  of  very l imi ted  Holocene reef  development. Areas such a s  t h e  e a s t  
coas t  of Martinique had been considered devoid of r e e f s ,  i n  p a r t  due t o  
the  f a c t  t h a t  t h e  s t r u c t u r e s  found i n  the  area  did no t  correspond t o  t h e  
popular conception of  what a reef  should be. The waters around Martini- 
que tend t o  be tu rb id ,  with v i s i b i l i t i e s  ranging from th ree  t o  twelve 
meters, depending upon wave a c t i v i t y .  Coral growth on the  r e e f s  i s  re-  
s t r i c t e d ,  and has commonly been replaced on the  c r e s t  by carbonate 
pavement covered with a heavy, d iverse  growth of f leshy a lgae ,  which we 
r e f e r  t o  a s  "f leshy a l g a l  pavement". F i sh  biomass i s  reduced a s  compared 



t o  t h a t  found on t h e  r i c h  Caribbean Acropora palmata r e e f s .  I n  s p i t e  of 
t h e i r  unusual morphology, it would appear t h a t  Martinique's Holocene 
carbonate reef  systems a r e  among t h e  most massive and extensive i n  the  
e a s t e r n  Caribbean and b i o l o g i c a l l y  they may be among t h e  most productive 
i n  t h e  West Ind ies .  

I n  t h e  i s l a n d  a r c  extending from t h e  Virgin Is lands  t o  Grenada, 
approximately e i g h t  hundred ki lometers  o f  windward coas t  i s  ava i l ab le  
f o r  p o t e n t i a l  reef  development (not  including Barbados). A s  p a r t  of  t h e  
present  s tudy,  a reconnaissance survey o f  t h i s  coas t  has been made by 
boat  and plane (Adey and Burke, 19761. A s  a r e s u l t  of these  observations,  
t h e  windward i s l a n d  shores of  t h e  Lesser Ant i l lean  i s l and  a r c  a r e  found 
t o  f a l l  i n t o  four  ca tegor ies :  (1) barren,  te r r igenous  (volcanic)  sedi- 
ments, 30% of t o t a l  shore l ine ;  (2) barren ,  non-volcanic, 14%; (3)  bank 
b a r r i e r  r e e f s  on carbonate shelves a t  depths of  12-25 m ,  38%; (4) r e e f s  
on shallow ( < l o  m )  pre-Holocene benches, 18%. Approximately 52% of t h e  
bank b a r r i e r  reef  shores a r e  dominated by f leshy a l g a l  pavement r e e f s  
such a s  found on Martinique, 36% by Acropora palmata r e e f s ,  and 12% by 
an A. palmata-algal r idge  t r a n s i t i o n  type charac ter ized  by crus tose  
c o r a l l i n e s  and Millepora. Algal r idges  i n  a l l  s t ages  of development 
occur i n  some areas  a s  s c a t t e r e d  caps on t h e  bank b a r r i e r s .  Shallow 
benches, which occur p r imar i ly  on t h e  shores of limestone i s l ands ,  a r e  
dominated by high a l g a l  r idges  i n  exposed a reas ,  and i n  more protec ted  
a reas  by A. palmata and coral l ine-Millepora r e e f s .  In  category ( 2 )  
l i s t e d  above a r e  found some limestone i s l a n d  shores which a r e  s t eep ly  
c l i f f e d ,  unbenched and without  shallow r e e f s  (5% of  t o t a l ) ,  a s  well a s  
some shores where the  carbonate shelves a r e  deep 0 3 0  m )  and a l s o  lack 
well  developed r e e f s  (9% of t o t a l ) .  

Adey and Burke (1976) d iscuss  t h e  d i s t r i b u t i o n  of  these  reef  types 
throughout t h e  Lesser A n t i l l e s .  These same authors ( i n  m s . )  p resen t  a 
model f o r  con t ro l  of  Holocene reef  development by the  height  of  pre- 
Holocene shelves o r  benches, wave energy and water t u r b i d i t y .  The young 
nor theas tern  coas t  of Martinique i s  charac ter ized  by s t e e p  c l i f f s  c u t  i n  
volcanic sediments, a narrow s teep ly  slooping s h e l f  and very minimal reef  
development. The o l d e r  eas te rn  and southeastern coas t s ,  on t h e  o the r  
hand, have a well  developed she l f  and a r e  r i c h  i n  Holocene r e e f s .  
Martinique i s  located  i n  a peak of  t r a d e  wind energy and constancy i n  
t h e  eas te rn  Caribbean, and an index of wind s t r eng th  and constancy shows 
a reduction t o  t h e  nor th  a s  wel l  a s  t h e  south (Adey and Burke, i n  m s . ) .  
East  t o  southeastern Martinique i s  charac ter ized  pr imar i ly  by bank bar- 
r i e r  r e e f s  with well  developed f leshy a l g a l  s tands  on t h e i r  c r e s t s .  The 
southernmost p a r t  of t h e  coas t  i s  dominated by a bench a l g a l  r idge  sys- 
t e m .  These a reas  and t h e i r  reef  b i o t a s  a r e  described below. 

A l l  of the  authors l i s t e d  took p a r t  i n  both the  f i e l d  work and the  
prepara t ion  of  t h i s  paper. However t h e  various sec t ions  were l a rge ly  
the  r e s p o n s i b i l i t y  of  t h e  following individuals :  geologica l  s t r u c t u r e  
and h i s t o r y  - Adey and Burke; c o r a l s  - Burke; a lgae  and product iv i ty  - 
Adey and Adey; f i s h  - Kaufman. 



DESCRIPTION OF THE REEFS 

The following description includes the reefs  from Presqu'i le de l a  
Caravelle t o  Baie des Anglais (Fig. 1). It is based on three ae r i a l  re- 
connaissance f l i g h t s ,  extensive examination, including coring and diving, 
a t  four s i t e s  (Vauclin Point reef ,  Cayes de Pinsonelle a lga l  ridge, 
I s l e t  de Ramville reef and I s l e t  Lezard algal  ridge) and numerous short  
v i s i t s  t o  other  points. 

The reef between Passe du Vauclin and Cap Ferr6 has not been ex- 
plored by diving. Aerial reconnaissance indicates  t ha t  it is dominated 
by a fleshy a lga l  pavement and with coralline-Millepora mounds on the 
c r e s t  i n  the north and a high algal  ridge in  the south, northeast of 
Point ~ a c r 6 .  Thus, it is  intermediate in  character between the inner and 
outer  systems tha t  w i l l  be described below. Aerial reconnaissance a l so  
indicates t ha t  fleshy a lga l  dominated reefs ,  with scat tered coral l ine-  
Millepora mounds, e x i s t  near shore t o  the north of Caravelle, as f a r  as 
Pte. Lahoussaye. This i s  apparently equivalent t o  the inner system t o  
the south. Further t o  seaward, extending northwestward of Caravelle, a 
deeper ridge-like s t ructure  also occurs. This could be e i t he r  a develo- 
ping Holocene bank s t ructure  o r  a Pleistocene equivalent of the shelf 
edge features.  We have not examined e i the r  of these areas in the water. 

The major Holocene reefs  of Martinique l i e  on the e a s t  coast  be- 
tween Presqu ' i le  de l a  Caravelle and the southeastern corner of the 
island. North of Passe du Vauclin they are  arranged in a double (inner 
and outer)  bank-barrier system. South of Cap Ferrg, a s ingle  bench 
a lga l  ridge system is  predominant. 

The double reef system, from Passe du Vauclin t o  Presqu' i le de l a  
Caravelle, morphologically appears t o  be a s e t  of bank-barriers developed 
during the middle Holocene atop the carbonate is land shelf  (Fig. 2 ) .  
Bank bar r ie rs ,  which are common on many eastern Caribbean carbonate 
shelves, where depths a re  15-25 m ,  typical ly  consis t  of a coral  o r  coral- 
l i n e  framework cap (5-10 m thick) overlying a sand, rubble and head 
coral  base. Adey and Burke (1976) suggest t ha t  these formed as  "bars", 
largely during mid-Holocene, by coral  head trapping of carbonate sand 
and rubble. Although the inner reef group i n  Martinique, which extends 
i r regular ly  from Pte. du Vauclin t o  Baie du Galion, i s  ra ther  a typical  
in  form, paral le l ing the shore in  a manner t h a t  is more charac te r i s t ic  
of "bench" reefs ,  a s e r i e s  of holes bored i n  the Vauclin Point reef con- 
s i s t e n t l y  penetrated the lower l i m i t  of the Acropora palmata facies  a t  
depths begween 4-5 meters (Fig. 3) , below which carbonate sand with 
occasional coral  rubble i s  the major component. In the deepest hole i n  
Vauclin Point reef d r i l l i n g  character abruptly became very hard a t  14 m. 
We were unable t o  obtain core a t  t h i s  point ,  but t h i s  suggests a basement 
contact. It may be tha t  the  par t icu la r  or ientat ion and embayed nature 
of the  shoreline has allowed the formation of a bank, based upon a bench. 
Such circumstances would require the bench t o  be re la t ive ly  deep, a t  
l e a s t  14 meters. Prof i les  across the Martinique shelf  suggest t ha t  it 
shoals landward t o  such a degree t h a t ,  i f  such a bench i s  present, it 
does not r i s e  f a r  above the shelf proper. These inner reefs  may be bank 
ba r r i e r s  formed against  an abrupt change of slope a t  the contact of the 
carbonate shelf and the volcanic rocks forming the shore. 



The o u t e r  system i s  a l s o  unusual  f o r  t h e  Les se r  A n t i l l e s  i n  t h a t  
t h e  appa ren t  basement i s  r e l a t i v e l y  deep (25-33 m ) .  Th i s  may r e s u l t  
from unusua l l y  massive sand and rubb l e  bu i l dup  on an embayed and nor th -  
sou th  o r i e n t e d  c o a s t l i n e .  Another p o s s i b i l i t y  i s  t h e  p r e sence  of a  
P l e i s t o c e n e  r ee f  s t r u c t u r e  l y i n g  under  t h e  o u t e r  system. Our d e e p e s t  
co r e  a t  P i n s o n e l l e  (Fig .  5) extended t o  on ly  13  m, however r epea t ed  
d r i l l i n g s  through t h e  bank b a r r i e r  i n  S t .  Cro ix  ( ~ d e y  and Burke, i n  
p r e p . )  a s  w e l l  a s  t h e  minimum bank t h i c k n e s s  a t  Vaucl in  r e e f  (F ig .  3 )  
and t h e  s h e l f  p r o f i l e  (F ig .  2 ) ,  s u g g e s t  t h a t  such an o l d  r e e f  c o r e  i s  
n o t  l i k e l y .  Although o t h e r  double  bank -ba r r i e r  systems a r e  known i n  t h e  
Les se r  A n t i l l e s  ( e - g . ,  World's  End and Horseshoe Reefs i n  t h e  Grena- 
d i n e s ) ,  t h e  Mar t in ique  system is t h e  most e x t e n s i v e  o f  t h e s e .  

P r o f i l e s  a c r o s s  s e v e r a l  o t h e r  p o i n t s  on t h e  i n n e r  r e e f s  ( F i g s .  5-71 
a r e  g e n e r a l l y  s i m i l a r  t o  t h a t  o f  Vauc l in  r e e f .  Although it i s  n o t  obvi-  
ous  on f i g u r e  1, it can b e  seen on t h e  s t anda rd  marine c h a r t  (HO 1009) 
t h a t  Sans  Souc i  ( i n n e r ) ,  P t e .  de  l a  P r a i r i e  and e s p e c i a l l y  Ramville Is- 
l and  r e e f s  a r e  more exposed than  Vaucl in  P o i n t  r e e f .  A s  a  r e s u l t ,  t h e s e  
r e e f s  t end  t o  be  sha l l ower  n e a r  t h e  c r e s t ,  and bo th  Rarnville and P t e .  de 
l a  P r a i r i e  have numerous low a l g a l  mounds and s p u r s  ( i n c i p i e n t  a l g a l  
r i d g e s ) .  These f e a t u r e s  a r e  p a r t i c u l a r l y  appa ren t  from t h e  a i r ,  espe- 
c i a l l y  d u r i n g  low t i d e s ,  b u t  can be  ve ry  d i f f i c u l t  t o  s e e  from a b o a t  
u n l e s s  t h e  s e a  i s  calm. 

The i n n e r  r e e f  system appa ren t l y  developed e x t e n s i v e  Acropora 
pa lmata  caps  o v e r  t h e  bank-bar r ie r  founda t ion  i n  t h e  l a te  Holocene. 
Large samples ,  e x t r a c t e d  from t h e  "c lean"  c o r e s  of  s e v e r a l  A. palmata  
arms, from t h e  t o p  and bottom o f  t h i s  f a c i e s  i n  Vaucl in  r e e f  gave c14 
d a t e s  o f  560 and 1670 y e a r s  B.P. r e s p e c t i v e l y .  Most o f  t h e  A. palmata  
excava ted  i n  a  3  m2 h o l e  dug t o  a  dep th  o f  2  m i n t o  t h e  r e e f c r e s t  
( F i g .  3) appeared t o  b e  i n  growth p o s i t i o n .  Today t h i s  c o r a l  on ly  domi- 
n a t e s  a narrow and i r r e g u l a r  band on t h e  f r o n t  f a c e s  o f  t h e s e  r e e f s  j u s t  
below t h e  zone o f  heavy a l g a l  growth. 

Coring on t h e  ve ry  h i g h  energy rampar t s  o f  P i n s o n e l l e  a l g a l  r i d g e  
(F ig .  41, i n d i c a t e s  t h a t  c r u s t o s e  c o r a l l i n e s  have dominated t h e  frarne- 
works o f  t h e  a l g a l  r i d g e s  on t h i s  system f o r  a t  l e a s t  two thousand y e a r s ;  
a s i n g l e  ~ 1 4  d a t e  from a narrow A. palmata  band a t  a  dep th  o f  4-5 m was 
2110 y e a r s  B.P. Although w e  cored o n l y  i n  an emergent area on t h e  o u t e r  
system, t h e  s i m i l a r i t y  i n  p o s i t i o n  and appearance o f  t h e s e  s t r u c t u r e s  
would i n d i c a t e  t h a t  t h e  r e s u l t s  ob t a ined  a t  P i n s o n e l l e  a r e  v a l i d  gene ra l -  
l y .  I t  would b e  e s p e c i a l l y  d e s i r a b l e  t o  o b t a i n  a  co r i ng  through t o  t h e  
P l e i s t o c e n e  s h e l f  i n  an a r e a  where no a l g a l  s t r u c t u r e s  have reached s u r -  
f a c e  l e v e l ,  such a s  a t  Cayes de  San Souc i  ( s e e  F ig .  8 ) .  However, t h e r e  
i s  l i t t l e  reason  t o  b e l i e v e  t h a t  t h e  basement i n  such  c a s e s  i s  any s h a l -  
lower  t h a n  a t  P i n s o n e l l e .  A t  Pa s se  du B r i g o t  an a l g a l  r i d g e  i s  developed 
on b o t h  s i d e s  o f  t h e  channel ,  and a s e c t i o n  a c r o s s  t h e  n o r t h  r i d g e  
(F ig .  9) is  very s i m i l a r  t o  t h a t  a t  P i n s o n e l l e  bo th  w i t h  r ega rd  t o  dep th  
p r o f i l e  and an imal  and p l a n t  popu l a t i ons  (F ig .  1 0 ) .  

@ 
A s i n g l e  h o l e  w a s  d r i l l e d  i n  t h e  sou the rn  Mar t in ique  "bench-ridge 

system" a t  Lezard Is. (F ig .  11) . A t  e i g h t  and one  h a l f  me t e r s  below t h e  
s u r f a c e  of  t h e  r i d g e ,  d r i l l i n g  r e s i s t a n c e  i nc r ea sed  markedly,  sugges t i ng  



a t r a n s i t i o n  from predominantly c rus tose  c o r a l l i n e  m a t e r i a l  t o  rock base- 
ment. However, a d r i l l  rod broke a t  t h i s  p o i n t ,  and we were unable t o  
r e t r i e v e  t h e  b i t  and ob ta in  co re  from t h e  base of t h e  hole.  Our i n t e r -  
p r e t a t i o n  of t h e s e  s t r u c t u r e s  a s  "bench type" i s  based p r imar i ly  on t h e i r  
l o c a t i o n  near  shore,  very shallow lagoons, and a s s o c i a t i o n  wi th  s e v e r a l  
predominantly l imestone i s l a n d s  upon which wave c u t  t e r r a c e s  could have 
been formed a t  a per iod  of lower sea  l e v e l  ( s e e  Adey and Burke, 1976) .  
A s i m i l a r  d r i l l i n g  p a t t e r n  was encountered i n  t h e  bench a l g a l  r idge  a t  
Chateaux Po in t ,  Guadeloupe, where limestone basement was obtained wi th  
g r e a t  d i f f i c u l t y  from 7 m down. 

The p resen t  e a s t e r n  Martinique reef  complex is cha rac te r i zed  by an 
overwhelming dominance of l a r g e  s tanding crops o f  f l e s h y  ben th ic  a l g a e  
i n  c r e s t  and upper fore- reef  a r e a s ,  e s p e c i a l l y  of  t h e  genera Sargassum 
and G r a c i l a r i a .  This  c h a r a c t e r i s t i c  is  a l s o  shared by some o f  t h e  r e e f s  
of southeas tern  Basse Terre ,  S t .  Lucia, Grenada, and Nevis ( see  Adey and 
Burke, 1 . c . ) .  Otherwise, such extens ive  f l e shy  a l g a l  r e e f s  do n o t  gen- 
e r a l l y  occur on Lesser  An t i l l ean  i s l a n d s  except  l o c a l l y  on s h e l t e r e d  
and low "old" a l g a l  r idges  (Connor and Adey, 1976).  (Note t h e  apparent  
f l e shy  a l g a l  covered pavement on h igh  energy e a s t e r n  Curacao (Van den 
Hoek e t  a l . ,  1975.) The reasons f o r  t h i s  somewhat unique a l g a l  domi- 
nance is s u r e l y  due i n  p a r t  t o  t h e  l i m i t a t i o n  o f  graz ing  by f i s h  (Scar i -  
dae and Acanthuridae) and echinoids  (Diadema an t i l l a rum)  by t h e  high 
wave energy. However, s i m i l a r l y  shaped r e e f s  w i th  about  equiva lent  wave 
ac t ion  ( see  Adey and Burke, i n  m s . )  i n  t h e  Grenadines l ack  a f l e s h y  a l g a l  
cover.  Through t h e  Lesser  A n t i l l e s ,  t h e r e  appears  t o  be a c o r r e l a t i o n  
of a l g a l  pavements wi th  h igh  t u r b i d i t y ;  a l l  o f  t h i s  i s  d iscussed  below. 

CORALS 

P .  J .  Roos, i n  h i s  1971 study of  t h e  s tony c o r a l s  o f  t h e  Netherland 
A n t i l l e s  r e f e r r e d  t o  a p r i v a t e  c o l l e c t i o n  of  twelve spec ie s  from Martin- 
ique made by P .  W. i l m e l i n c k .  Eleven of  t h e s e  spec ie s  were found dur ing  
t h e  course of  t h e  p r e s e n t  s tudy,  Solenas t rea  b o u m i  being t h e  only  ex- 
cept ion,  which was perhaps overlooked due t o  i t s  s i m i l a r i t y  t o  t h e  more 
abundant Montastrea annu la r i s .  Twenty-two a d d i t i o n a l  spec ie s ,  inc luding  
f o u r  major carbonate-producing Hydrozoans, have been i d e n t i f i e d  and a r e  
l i s t e d  i n  t a b l e  1. T h e i r  d i s t r i b u t i o n  along s e v e r a l  i nne r  and o u t e r  
bank b a r r i e r  t r a n s e c t s  is shown i n  f i g u r e s  5-10. 

Coral  d i v e r s i t y  on t h e  lower fore-reef zones o f  t h e  inne r  system i s  
r a t h e r  high,  b u t  t o t a l  popula t ions  do appear t o  be gene ra l ly  low r e l a t i v e  
t o  comparable r ee f  su r faces  i n  S t .  Croix, Antigua o r  t h e  Grenadines. 
The number of  s c l e r a c t i n i a n  spec ie s  observed i s  about f i f t y  pe rcen t  of 
t h a t  repor ted  from t h e  i n t e n s i v e  i n v e s t i g a t i o n s  i n  Jamaica (Goreau and 
Wells, 1967) . However, a s  Roos (1 .c . )  noted " . . . t he re  is  cons iderable  
v a r i a t i o n  i n  important (d i agnos t i c )  cha rac te r i s t i c s . . . and  g r e a t  va r i a -  
t i o n  i n  growth form (of many of t+ c o r a l s  and the re fo re )  t h e  g r e a t  
number of  spec ie s  of  Agaricia  i n  Goreau and Wells (1967) has t o  be 
i n t e r p r e t e d  wi th  care."  We conclude t h a t  t h i s  caut ion  must be app l i ed  
t o  some o t h e r  genera a s  we l l .  Thus, no at tempt has  been made t o  
d i f f e r e n t i a t e  beyond t h e  gene r i c  l e v e l  f o r  numerous morphologies of  



Agaricia spp., Mycetophyllia spp., and what are apparently Colpophyllia 
spp. The l i s t  of coral  species presented here (Table 1) could probably 
be increased by t h i r t y  t o  for ty  percent i f  taxonomic d is t inc t ions  were 
clearer .  

Inside the inner reef system water circulation and turbulence are  
res t r ic ted ,  creating conditions sui table  for  well developed lagoonal 
communities. Many of the inner bays have extensive mangrove populations, 
and coral production is  low. However, in the lagoon area immediately 
behind the inner reefs ,  extensive beds of Thalassia testudinum and 
Syringodium fil iforme as well as a complementary benthic a lgal  popula- 
t ion (see below) a re  found. The primary corals found here a re  Manicina 
areolata ,  and four species of the family Poritidae, Porites astreoides,  
Porites divaricata,  Porites furcata,  and Porites pori tes ,  the l a t t e r  
three species being most common. Also, associated with these are  the two 
species of the family Siderastreidae (Siderastrea radians and Sideras- 
t r ea  s idereal ,  which inhabit a l l  other zones of the reef as well. 
Occasional scattered colonies of Diploria clivosa, Diploria s t r igosa and 
Oculina valenciennesi (near shore) a re  a lso common. An extremely de l i -  
ca te  form of the Hydrozoan Millepora alcicornis  i s  abundant in  the 
shallow seagrass zone adjacent t o  the immediate back reef.  Apparently 
t h i s  species prefers these shoal areas, which are  characterized by a 
considerable current but low turbulence. This is  also a common location 
for  the formation of circumrotary corals ( f ree  nodules) by both Sideras- 
trean species. 

Except for the reef c res t ,  which i s  local ly  dominated by the Hydro- 
zoans g. complanata, and M .  squarrosa, the back and upper fore reefs are  
characterized by large standing crops of fleshy algae and generally only 
a few scattered corals. 

The area of coral  dominance on the inner reef system is  res t r ic ted  
t o  the fore reef and extends from just  beneath the zone of heavy a lga l  
growth a t  a depth of 3-4 meters, t o  the sand a t  10-15 meters. Because 
of the turbid water and the resul tant  reduction of l i gh t  penetration, the 
corals within th i s  zone represent a community usually found within a 
much wider depth range, and many colonies have assumed the plate-l ike 
form usually associated with deep water, although these are  generally of 
l e s s  f r ag i l e  construction. 

Below the algal zone, the abundance of the various species of the 
order Faviidae increases with depth and then decreases again near the 
base of the deep fore reef.  The members of the family Faviinae, includ- 
ing Favia fragum, 2. , 2. st r igosa,  Diploria labyrinthiformis and 
Colpophyllia natans, are  common over the en t i re  reef ,  although the l a t t e r  
two species are more common on the fore reef.  The family Montastreinae 
(represented by Montastrea annularis and Montastrea cavemosa) i s  gener- 
a l l y  more common near the break in  the fore reef slope and on the deep 
fore  reef .  Although there are some marked species preferences in the 
upper and lower portions of the fore reef  slope (Acropora palmata above 
and D. labyrinthiformis and ~olpophyl l ia  spp. below), the most s t r ik ing  
chance in  coral populations i s  i n  t h e i r  morphologies. 



The general  t rend of cora l  morphology, changing with increas ing 
depth from c r u s t s  t o  heads t o  f o l i o s e ,  is s i m i l a r  f o r  most major c o r a l s  
a t  a l l  locat ions  ca re fu l ly  examined on Martinique. The t rend,  however, 
is  espec ia l ly  marked i n  Diploria spp.,  Montastrea annular is  and P o r i t e s  
a s t reo ides .  Primari ly encrust ing forms of Diplor ia  c l ivosa  and Diplor ia  
s t r i g o s a  and hummocky mounds of P. as t reo ides  a r e  found i n  the  areas  
dominated by f leshy algae near the  o u t e r  p a r t  of the  a l g a l  pavement. 
Further seaward, they assume a hemispherical shape and a r e  l o c a l l y  asso- 
c ia ted  with patches of  Acropora palmata. On the  s t eeper  fore  r e e f ,  most 
co ra l s  gradually adopt t h e  f o l i o s e  morphology. Foliose Diplor ia  spp., 
M. annular is ,  P. a s t reo ides  and Colpophyllia spp. sh ingle  wide areas  of  
the  ree f  face and associated p i l l a r s ,  from t h e  break i n  t h e  fo re  reef  
slope t o  the  base of the  deep fore  r e e f ,  over a depth range of up t o  ten  
meters. 

Additional components occurring near the  base of t h e  deep fo re  reef  
community include Scolymia lacera- ,  Meandrina meandrites, Mycetophyllia 
spp.,  and S ide ras t rea  s iderea .  

On the  ou te r  reef  system (Figs. 4 ,  8-10), the  s c l e r a c t i n i a n  c o r a l s  
a re  concentrated along t h e  deep fore  reef  and a l s o  occur l o c a l l y  i n  back 
reef  ( ree f  f l a t )  areas behind the  a l g a l  r idges .  The deeper fore  reef  
community seems t o  be ra the r  homogenous from our observations of  three  
d i f f e r e n t  l o c a l i t i e s ,  Pinsonelle,  Cayes du Vauclin and Cayes de San Souci. 
Where the  slope steepens markedly, the re  i s  a sharp decrease i n  f leshy 
algae and a corresponding increase i n  the  frequency of cora l s .  The 
Hydrozoan Millepora squarrosa,  and th ree  Diplor ia  spp., e spec ia l ly  D. 
labyr in thi formis ,  occasional - A. palmata, along with the  secondary c o r a l s  
(e. g . ,  Favia spp., S ide ras t rea  spp., P. a s t reo ides )  dominate the  t r a n s i -  
t ion  across t h e  slope break. A graduzl increase  i n  M .  annular is ,  Colpo- 
p h y l l i a  spp., Montastrea cavernosa, and l a rge  S.  s iderea  then occurs 
down t h e  reef  face. These cora l  communities a l s o  occur on the  s i d e s  of 
the deep sand channel4 and patches t h a t  a r e  s c a t t e r e d  over t h e  f leshy 
a lga l  pavements. 

The back reef  areas behind t h e  a l g a l  r idges  of the  ou te r  system a r e  
much more complex i n  t h a t  l a rge  patches of  l e s s  energy t o l e r a n t  species  
(A. palmata, P. p o r i t e s )  a r e  l o c a l l y  very abundant. The back reef s lope 
(sand c l i f f )  i s  mostly occupied by seagrass - communities, though well  de- 
veloped f a v i i n i d  r e e f s  of  - M. annular is ,  Diploria spp. with abundant 
alcyonarians occur loca l ly .  Occasional - A. palmata colonies a l s o  occur 
i n  t h i s  area. 

There a r e  a few major Caribbean cora l  species  t h a t  a r e  r e l a t i v e l y  
r a r e  i n  t h e  Martinique reef  system. Agaricia a g a r i c i t e s ,  which charac- 
t e r i s t i c a l l y  shingles v a s t  areas  on deep r e e f s  i n  Jamaica and shallow 
areas  i n  Bel ize ,  is  r a t h e r  uncommon here.  Similarly,  Acropora cervicor- 
n>, which i s  moderately common on f o r e  r e e f s  of t h e  Grenadines, Guadel- 
oupe, Antigua, and the  Virgin Is lands  and i s  a mid-reef framework bu i lde r  
i n  the  c e n t r a l  and western Caribbean, was found l i v i n g  only a t  t h e  base 
of a patch reef  i n  Havre du Robert. 



BENTHIC ALGAE 

A s  descr ibed  above, on Martinique t h e  c rus tose  c o r a l l i n e s  a r e  t h e  
main b u i l d e r s  of t h e  a l g a l  r idge  caps on t h e  o u t e r  r ee f  system, the  near- 
shore bench r idges  i n  t h e  south ,  and t h e  i n c i p i e n t  r i d g e s  forming on t h e  
c r e s t  and upper f o r e  reef  along t h e  inne r  system. They a l s o  form a t h i n  
c r u s t  over much of t h e  s u r f a c e  of  t h e  a l g a l  pavements of  both  t h e  o u t e r  
and i n n e r  reef  systems. The taxonomy and ecology of c rus tose  c o r a l l i n e s  
i n  t h e  Caribbean i s  p resen t ly  under study (WHA), and, a s  many of the  
spec ie s  a r e  a s  y e t  undescribed, only a b r i e f  t rea tment  of t h e  dominant 
elements is given here.  

In  t h e  deeper zones of t he  r e e f s  throughout t h e  Caribbean, t he  crus-  
t o s e  c o r a l l i n e s  a r e  poorly represented ,  although the  genera Paragoniol i-  
thon (n . gen. ) , Neogoniolithon, Hydrolithon and Tenarea do occur.    ow ever , - 
i n  t h e  shallower zones t h a t  a r e  dominated by Acropora palmata and Mil le-  
pora complanata, t h e  c o r a l l i n e s  t y p i c a l l y  enc rus t  l a r g e  po r t ions  of t h e  - 
usual ly  abundant dead c o r a l  s u b s t r a t e .  Porol i thon pachydermum, PJeogoni- 
o l i t h o n  megacarpum (n.  sp . )  and Lithophyllum congestum a r e  dominant i n  
wel l  l i u h t e d  a reas .  and Neoaoniolithon accretum. Hvdrolithon boruesen i i  
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and sometimes Lithothamnium r u p t i l e  and Paragoniol i thon s o l u b i l e  a r e  
important  i n  shaded s i t u a t i o n s  ( s e e  Adey and Vassar,  1975; Van den Hoek 
e t  a l . ,  1975).  On rubble fragments s c a t t e r e d  around t h e  c o r a l s  and 
pa tches ,  Hydrolithon borgeseni i  and sometimes Neogoniolithon mamillare 
a r e  usual ly  the  dominant enc rus t e r s .  The c o r a l l i n e  populat ions on t h e  
inne r  reef  system of Martinique is  gene ra l ly  t y p i c a l  i n  t h e  narrow A. 
palmata band and deeper fore-reef  zones. 

Although some Caribbean a l g a l  r idges  a r e  cha rac te r i zed  by frameworks 
of t h e  anastomosing branching type o f L .  congestum (Steneck and Adey, 
1976) ,  t h i s  has n o t  been found t o  be t h e  s i t u a t i o n  on Martinique and 
Guadeloupe, perhaps due t o  phys ica l  damage t o  t h i s  p l a n t  caused by h igher  
energy l e v e l s .  Although L. congestum occurs  i n  t h i s  a r e a ,  t h e  r idges  
appear t o  b e  b u i l t  l a r g e l y  by Porol i thon pachydermum wi th  a cons iderable  
admixture of  Mil lepora.  

On t h e  f l e shy  a l g a l  pavements (which occupy t h e  zones o r d i n a r i l y  
dominated by A. palmata i n  o t h e r  a reas )  t h e  c rus tose  c o r a l l i n e  populat ion 
is  q u i t e  unusual beneath t h e  heavy p l a n t  cover.  Here Neogoniolithon n. 
sp . ,  Mesophyllum n. sp . ,  Lithophyllum n.  sp .  and Archeolithothamnium n. 
sp . ,  a l l  shade p l a n t s ,  a r e  abundant. Most of t h e  p l a n t s  usua l ly  assoc ia-  
t e d  with A .  palmata, w i t h  t h e  add i t ion  of  Archeolithothamnium dimotum, 
a l s o  occur  on these  pavements, b u t  a r e  much l e s s  abundant than those  
l i s t e d  above. A l l  o f  t h e  spec ie s ,  except Archeolithothamniurn n. sp. ,  
have been found i n  s c a t t e r e d  l o c a l i t i e s  elsewhere i n  t h e  Caribbean, where 
they occur l o c a l l y  under f l e shy  a l g a l  pa tches .  The ~rcheol i thothamnium 
n. sp . ,  a l a rge ,  coa r se ly  branched p l a n t ,  is  p resen t ly  known only  from 
Martinique . 

The f l e shy  a l g a e  dominating t h e  c r e s t  of Martinique r e e f s  a r e  both 
d i v e r s e  and abundant. The Vauclin Po in t  pavement, wi th  over  100 spec ie s  
of macro-algae and an average s tanding  crop of about 4 kg/m2 (we t ) ,  is  
r i c h e r  than any previous ly  descr ibed  equiva lent  t r o p i c a l  a r ea  ( see  Connor 
and Adey, 1976). (Van den Hoek e t  a l . ,  1975, repor ted  142 a l g a l  spec ie s  



from a t r a n s e c t  ac ross  t h e  shore  i n  south west Curacao. However, t h e  
t r a n s e c t  included both  shore  and deeper zones. The maximum number i n  
t h a t  study f o r  a community-zone was 55. A n  equiva lent  number f o r  t h e  
back a l g a l  pavement i n  t h i s  s tudy would be  over  90.) A s e r i e s  of 0.25 m2 
a reas  were c o l l e c t e d  i n  t r a n s e c t s  ac ross  Vauclin Po in t  reef  and P insone l l e  
a l g a l  r idge .  Standing crop  measurements of  t h e  dominant spec ie s  found a r e  
shown i n  f i g u r e s  12 and 13. Numbers o f  quadra ts ,  spec ie s  encountered, 
frequency and s tanding  crop  by spec ie s  a r e  given i n  t a b l e  2. 

On t h e  Vauclin Po in t  pavement, t h e  maximum s tanding  crops of  f l e shy  
a lgae  a r e  found on the  upper f o r e  reef  (seaward of  t h e  s u r f  zone) and on 
t h e  back r ee f  a reas .  There is a marked decrease i n  t h e  s tanding  crop  i n  
t h e  s u r f  zone, most ly due t o  a reduct ion o f  Sargassum platycarpum. On 
t h e  a l g a l  r i d g e  a t  P insonel le ,  t h e  reduct ion o f  s tanding  c rop  i n  t h e  very 
high energy zone (which is a l s o  l a r g e l y  i n t e r t i d a l )  i s  much more marked. 
Here, except  f o r  a small  amount o f  Sargassum vulgare ,  v i r t u a l l y  a l l  o f  
t h e  spec ie s  occurr ing  on t h e  f o r e  and back r idge  pavements a r e  absent ,  
and s e v e r a l  Laurencia spec ie s  dominate. 

The Sargassum species  a r e  t h e  major elements on t h e  Martiniquan r ee f  
and r i d g e  c r e s t s ,  although seve ra l  G r a c i l a r i a ,  D ic tyop te r i s ,  Dictyota and 
Laurencia s p e c i e s  a l s o  occur  i n  abundance. F loa t ing  Sargassum i s  f r e -  
quent on t h e s e  shores during pe r iods  of rough seas ,  suggest ing t h a t  it is 
t o r n  o f f  by wave ac t ion  ( t h e  r e l a t i o n s h i p  between wave ac t ion  and a l g a l  
s tanding  crops  over  seve ra l  yea r s  was descr ibed  by Doty (1971a) f o r  a 
Hawaiian a l g a l  pavement). On t h e  o t h e r  hand, heavy wave a c t i v i t y  seems 
o f t e n  t o  be a s soc ia t ed  w i t h  t h e  presence of  dense a l g a l  growth, perhaps 
serv ing  t o  i n h i b i t  t h e  predat ion  of  Diadema an t i l l a rum and p a r r o t  and 
surgeonfishes (mainly Sparisoma rubr ip inne  and Acanthurus bahianus) .  
Thus, Sargassum appears t o  reach high d e n s i t i e s  wi th in  a r e l a t i v e l y  nar- 
row range of  wave energy. Large a l g a l  s t ands  do occur i n t e r t i d a l l y  (on 
a l g a l  r idges )  i n  r e l a t i v e l y  q u i e t  S t .  Croix,  b u t  i n  Martinique, they ex- 
tend down t o  3-4 m on t h e  medium-high energy i n n e r  r e e f s ,  and reach 
10-15 m on t h e  very high energy o u t e r  system. 

With adequate p r o t e c t i o n ,  g. an t i l l a rum can probably su rv ive  long 
per iods  of i n t e n s e  wave ac t ion  without moving from s h e l t e r .  Within t h e  
a r e a  of  dense a l g a l  growth behind t h e  c r e s t  a t  Vauclin Po in t  r ee f  a r e  
seve ra l  ba re  depress ions  occupied by l a r g e  groups of  Diadema. These 
t y p i c a l l y  cover  an a r e a  o f  about  3 x 5 meters  and a r e  approximately 50 an 
deep, sharp ly  de l inea ted  a t  t h e  upper rim by t h e  surrounding a l g a l  f o r e s t .  
Apparently t h e  urchins  a r e  kep t  wi th in  these  pa tches  by t h e  f o r c e  of  cur- 
r e n t  and swel l  a s  well  a s  t h e  whipping a c t i o n  of  t h e  long Sargassum fronds.  
During pe r iods  of e s p e c i a l l y  i n t e n s e  wave a c t i v i t y  these  patchy Diadema 
seem t o  be r e s t r i c t e d  even more narrowly and p ioneer  a l g a l  growth begins  
t o  encroach upon t h e  ba re  carbonate a reas .  A s  condi t ions  r e t u r n  t o  normal, 
however, t h i s  new growth quickly disappears .  Areas ad jacen t  t o  t h e  bar ren  
Diadema depress ions ,  when c l e a r e d  o f  t h e i r  heavy a l g a l  growth a r e  usua l ly  
kep t  c l e a r  by Diadema graz ing  when wave energy s t a y s  a t  moderate l e v e l s .  
However, under rough condi t ions  these  a r e a s  a r e  slowly re-covered with 
f l e shy  a lgae .  It would appear t h a t  i f  wave a c t i o n  were t o  diminish 
g r e a t l y  f o r  a cons iderable  length  of t ime, t h e  Diadema a l r eady  p r e s e n t  on 
t h e  r ee f  could decimate t h e  a l g a l  s tand .  Therefore consis tency of wave 



a c t i o n  would seem t o  be a s  c r i t i c a l  a s  i n t e n s i t y .  This  might provide one 
explana t ion  f o r  t h e  e x t e n t  of t h e  a l g a l  pavements t h a t  a r e  p r e s e n t  on 
Mart inique,  l oca t ed  as it i s  i n  t h e  zone of  maximum t r a d e  wind constapcy. 

Our s t u d i e s  have i n d i c a t e d  t h a t  t h r e e  f a c t o r s  a r e  r e l a t e d  t o  t h e  
presence of s u b l i t t o r a l  f l e s h y  a l g a l  pavements: s t r o n g  wave energy, 
smooth carbonate  pavement and t u r b i d  wa te r s .  I n  add i t i on  t o  t h e  inh ib i -  
t i o n  of graz ing  a c t i v i t i e s  t h a t  has  been d iscussed  above, it is a l s o  
l i k e l y  t h a t  wave energy p l ays  an important  r o l e  i n  t h e  formation of 
smooth carbonate  pavements by reduct ion  o f  t h e  c o r a l  popula t ion  through 
breakage and t h e  f i l l i n g  of t h e  reef  ma t r ix  wi th  t r anspor t ed  sediment 
and deb r i s .  Once such a smooth pavement is formed, g raz ing  is f u r t h e r  
reduced because h o l e s  and n iches  used f o r  p r o t e c t i o n  by r ee f  organisms 
a r e  d r a s t i c a l l y  reduced i n  nunber. However t h e  combination of  high wave 
energy and smooth carbonate  pavement i s  usua l ly  n o t  enough i n  i t s e l f  t o  
s t i m u l a t e  t h e  formation o f  heavy f l e s h y  a l g a l  growth, as is evidenced i n  
many r e e f s  i n  t h e  Grenadines where t h e  wa te r  is q u i t e  c l e a r .  I t  would 
seem t h a t  t u r b i d  water ,  probably r i c h  i n  n u t r i e n t s ,  i s  a l s o  r equ i r ed  f o r  
t h e  gene ra l  heavy growth of  f l e shy  a lgae ,  as has  been observed by Adey 
and Burke (1976) . 

A s  has  been d iscussed  above, t h e  c r e s t s  of  Martinique r e e f s  were not  
always covered by f l e s h y  a l g a l  pavements, b u t  were dominated i n  t h e  p a s t  
by Acropora palmata,  a l though it is. probable t h a t  t h e  water  t u r b i d i t y  
and energy condi t ions  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  dur ing  t h a t  pe r iod  
than they a r e  today. It seems l i k e l y  t h a t  t h e  changeover occurred when 
t h e  A. palmata r ee f  grew t o  near  s e a  l e v e l  and g radua l ly  w a s  transformed 
by wave energy i n t o  a carbonate  pavement upon which f l e s h y  a l g a e  could 
f l o u r i s h  i n  t h e  t u r b i d  water .  

PRODUCTIVITY 

Coral  r e e f s  a r e  b i o l o g i c a l l y  among t h e  most product ive  systems known. 
Oxygen exchange r a t e s  (based on changes i n  oxygen concen t r a t ions  i n  water  
flowing over  r e e f s  and transformed t o  o rgan ic  ca rbon) ,  have been used t o  
o b t a i n  g r o s s  f i g u r e s  of  about  5 t o  25g c/m2/day. I n  a t y p i c a l  Caribbean 
A. palmata r ee f  environment, l i v i n g  c o r a l s  and c o r a l l i n e  a lgae  cover a - 
r e l a t i v e l y  small  p ropor t ion  of  t h e  t o t a l  r ee f  su r f ace .  Usually,  much of  
t h e  t o t a l  a r e a  a t  any one time c o n s i s t s  o f  dead c o r a l  s u b s t r a t e  wi th  a 
s h o r t ,  dense t u r f  of  smal l  f i lamentous a lgae ,  blue-greens o f t e n  being 
abundant. An a l g a l  r i d g e  o r  pavement w i th  a l a r g e  s t and ing  crop  of  
f l e s h y  a l g a e  might be  expected t o  be more product ive  than a t y p i c a l  c o r a l  
r e e f ;  Connor and Adey (1976) suggested t h i s  i n  t h e  s tudy  o f  an a l g a l  
r i d g e  lobe on S t .  Croix, where va lues  of 24 t o  45 c/m2/day were obtained.  

Pre l iminary  oxygen exchange s t u d i e s  were undertaken on both  Vauclin 
P o i n t  r ee f  and P insone l l e  a l g a l  r i dge ,  us ing  t h e  Winkler method f o r  mea- 
s u r i n g  d i s so lved  oxygen. A t  Vauclin Po in t  r e e f ,  t h e  b reake r  zone begins 
approximately one t h i r d  of  t h e  way back from t h e  seaward margin of  t h e  
a l g a l  pavement. For  each of  t h e  1 5  s e t s  o f  oxygen d a t a  taken ,  f i v e  
samples were co l l ec t ed :  seaward of  t h e  r e e f ;  beginning of  t h e  a l g a l  zone; 



beginning of the  breaker zone; end of the breaker zone; a t  the  landward 
l i m i t  of the  pavement. By p lo t t ing  these data a s  a function of posi t ion 
and measuring water flow ( f l o a t  bo t t l e s )  over the  ree f ,  it was possible 
t o  determine gain o r  l o s s  of oxygen in  the breaker zone and the  net  ex- 
change of oxygen between reef surface and the  water i n  terms of g/m2/hr. 
Dissolved oxygen values of 6 t o  7.2 mg/l were found across the Vauclin 
Point reef and mid-winter r e s u l t s  fo r  both c l ea r  and par t ly  cloudy 
(overcast)  days a re  shown i n  f igure  14. From these data ,  a gross pro- 
duct ivi ty  f o r  the c l ea r  day of approximately 339 02/m2/day o r  109 
c/m2/day was determined. This is well below t h a t  obtained by Connor and 
Adey (1 .c. ) f o r  the  S t .  Croix a lga l  r idge i n  April.  However, the  marked 
dif ference between the  cloudy and the b r igh t  days suggests t h a t ,  even a t  
t h i s  l a t i t ude ,  da i l y  and seasonal differences may be considerable. 
Summer productivity probably i s  considerably higher. 

Only a s ing le  s e r i e s  of oxygen samples were taken across the  Pin- 
sonel le  a lga l  r idge,  on the second of January. The oxygen concentrations 
rose from 6.8mg/l i n  f ron t ,  t o  nearly 8.lmg/l immediately behind the 
ridge pavement system. About two-thirds of t h i s  r i s e  occurred on the 
ra ther  shor t  back ridge a lga l  pavement, indicat ing t ha t  t h i s  very shallow 
area  i s  considerably more productive than the deeper Vauclin Point pave- 
ments. This fu r ther  suggests strong l imi ta t ion of productivity with de- 
creasing l i g h t  i n  s u b l i t t o r a l  reef systems. Adey a t  a l .  (s tudies  i n  
progress) found gross oxygen production in  Rod Bay, S t .  Croix during 
November t o  be 179 02/m2/day for  a 1 m deep mixed coral  and algae back- 
reef and 139 02/m2/day on a typ ica l  Acropora palmata-algal t u r f  fore-reef 
with an average depth of about 4 m. (Very s imilar  l eve l s  of 17 and 109 
02/m2/day, respectively,  were a l so  predicted using species productivity 
values of Doty (1971b) and the standing crops of a lga l  t u r f s  typ ica l  of 
the  ree f . )  Thus, for  approximately the  same depth ( l m ) ,  productivity on 
the Martinique a lga l  pavement was twice t ha t  of the  back reef on S t .  

Croix. This agrees with the theore t ica l  consideration tha t  while f i l a -  
mentous algae generally show 10-20 times g rea te r  productivity per  un i t  
weight than the  core  massive algae (Doty, l . c . ) ,  the standing crops of 
massive f leshy algae on these a lga l  pavements are  20-30 times g r ea t e r  
than t h a t  of filamentous a lga l  t u r f s  i n  a "coral" ree f .  

These data  suggest t ha t  with very extensive a lga l  pavements a t  
depths of 1-2 m ,  the  reef systems-of Martinique a re  probably the most 
productive i n  the  eas tern  Caribbean. 

FISHES 

The f i s h  assemblages of the  algal-dominated Martinique inner reef 
system d i f f e r  markedly from those of typ ica l  - A. palmata and mixed - A. 
palmata-coralline-Millepora r ee f s  of the eas tern  Caribbean. The f i shes  
associated with coral  and bare carbonate areas a r e  s imilar  t o  those of 
the mixed ree fs ,  although ce r t a in  conspicuous species a r e  rare  o r  ab- 
sent .  The f leshy a lga l  pavements a r e  heavily populated with typ ica l  
grass bed populations usually a l i en  t o  the mixed and 5. palmata ree fs .  
This con t ras t  i n  f i s h  assemblages may be explained by the general 



d i s r u p t i o n  of  smal l  s c a l e  h a b i t a t s  a s  t h e  formerly Acropora palmata 
dominated r e e f s  o f  Mart inique acqui red  t h e i r  f l e s h y  a l g a l  pavement caps.  

During February-April  1975, about  one hundred hours  between 0900 and 
1900 were s p e n t  observ ing  f i s h e s  a t  f i v e  gene ra l  l o c a t i o n s  on Martiniquan 
r e e f s :  Ramville I s l a n d ,  Sans-Souci channel  and P t e .  du Vauclin on t h e  
i n n e r  bank b a r r i e r  system; a t  Lezard a l g a l  r i d g e  on t h e  southern  bench 
system; and on t h e  more p r o t e c t e d  p a r t s  of  Loup Garou on t h e  o u t e r  bank 
b a r r i e r  system. Assemblages were desc r ibed  by sno rke l ing  o r  SCUBA d i v i n g  
wi th in  a broadly  de f ined  h a b i t a t  ( e  .g . , f l e s h y  a l g a l  pavement) and record-  
i n g  t h e  r e l a t i v e  abundances o f  t h e  f i s h e s  seen .  Data were recorded wi th  
t ime from t h e  beginning o f  each observa t ion  pe r iod ,  a l lowing  t h e  construc-  
t i o n  o f  sampling e f f o r t  ( t i m e ) / s p e c i e s  number curves .  From these  curves  
it was determined t h a t  even i n  t h e  most heterogenous environments,  where 
f r equen t  c ros s ing  o f  broad h a b i t a t  boundaries  complicated d a t a  record ing ,  
f i f t y  t o  s i x t y  minutes  was u s u a l l y  s u f f i c i e n t  t o  r eco rd  ove r  n ine ty  per -  
c e n t  o f  t h e  v i s i b l e  s p e c i e s .  The r equ i r ed  time was somewhat longer  i n  
reg ions  of  high wave energy and t u r b i d i t y .  The major p a t t e r n s  d i s cus sed  
he re  i nc lude  only  t h e  most abundant s p e c i e s .  These were o f t e n  observed 
wi th in  t h e  f i r s t  t h i r t y  seconds, wi thout  s i g n i f i c a n t  change i n  r e l a t i v e  
abundance e s t i m a t e  over  s e v e r a l  hours  o f  obse rva t ion .  The r e l a t i v e  
m e r i t s  and drawbacks o f  v i s u a l  popula t ion  e s t i m a t e s  of  r ee f  f i s h e s  have 
been d i scus sed  by Bardach (1959) and reviewed by McVey (1972) and 
Gunderman and Popper (1975) .  

Table 3 l is ts  a l l  s p e c i e s  encountered dur ing  t h e  Mart inique s tudy ,  
grouped i n  o r d e r  of  g r e a t e s t  r e l a t i v e  abundance. Table 4 compares t h e  
r e l a t i v e  abundance o f  s e v e r a l  c h a r a c t e r i s t i c  f i s h e s  on f o u r t e e n  e a s t e r n  
Caribbean r e e f s ,  i nc lud ing  Mart inique.  The r e e f s  have been ca t ego r i zed  
on t h e  b a s i s  o f  dominant s u r f a c e  f e a t u r e s ;  Union I s l a n d ,  Goyave and Nevis 
r e e f s  i nc lude  pa t ches  of  two c a t e g o r i e s .  

A s  seen  from Table 4 ,  compared t o  mixed A. 2a lmata-cora l l ine-  
Mi l lepora  r e e f s ,  "pure s t a n d s "  of - A. palmata had fewer p a r r o t f i s h e s  and 
were miss ing  many o t h e r  spec i e s .  Randal l  (1967) no t i ced  sma l l e r  popula- 
t i o n s  o f  f i s h e s  on "Luxuriant  r e e f s  o f  Acropora palmata ..." and a t t r i -  
bu ted  t h i s  p a t t e r n  t o  " . . . l i m i t e d  food f o r  f i s h e s  which feed  on a t t ached  
marine l i f e  o r  organisms t h e r e i n , "  i n  s p i t e  o f  t he  e x c e l l e n t  s h e l t e r  
provided by t h e  cont inuous c o r a l  cover .  Our experience on Rod Bay.Reef, 
S t .  Croix,  where l i v i n g  A .  palmata occupied l e s s  than  30% o f  t h e  s u r f a c e  
and a l g a l  t u r f s  a r e  r e spons ib l e  f o r  80% o f  t h e  p r o d u c t i v i t y ,  f u r t h e r  
sugges ts  t h a t  g r az ing  f i s h  may be  food l i m i t e d  on ex t ens ive  "pure s t ands"  
of - A. palmata.  

The Martiniquan r e e f s  d i f f e r  even more d rama t i ca l l y  from those  with 
b o t h  patchy - A. palmata and cora l l ine-Mi l lepora  pavement. Many s p e c i e s  
a r e  missing from Mart inique and even Sparisoma v i r i d e  and Scarus v e t u l a  
have a very r e s t r i c t e d  d i s t r i b u t i o n .  However t h e  r e e f s  suppor t  a much 
g r e a t e r  p ropor t i on  o f  g r a s s  bed f i s h e s  such a s  t h e  bucktooth p a r r o t f i s h ,  
mutton hamlet,  and b l ackea r  and dwarf wrasses  (occurrence i n  g r a s s  beds 
c i t e d  from Randal l ,  1968; Bohlke and Chapl in ,  1968).  This  p e c u l i a r i t y  o f  
t h e  f i s h  popula t ions  i s  almost  c e r t a i n l y  n o t  b iogeographica l ,  s i n c e  a l l  
o f  t h e  absen t  s p e c i e s  a r e  found on r e e f s  b o t h  t o  t h e  n o r t h  and south ,  and 



no special  biogeographical boundaries f a l l  through t h i s  area. Further- 
more, a t  the reef a t  Goyave, Gaudeloupe (which i s  apparently i n  the 
process of developing from a typical  Acropora palmata reef i n to  one with 
a f leshy a lga l  cover) there are adjacent patches of fleshy algal  pavement 
and A. palmata surrounded by coralline-Millepora pavement. The assem- 
blage on the fleshy a lga l  pavement is s imilar  t o  t h a t  of Martinique, 
while the assemblage on portions dominated by A_. palmata i s  typ ica l  of 
t h i s  type of reef .  

From Table 4 it can be seen tha t  the Martiniquan f i sh  assemblages 
resemble those of other reefs  with extensive fleshy a lga l  pavements much 
more than those with extensive A. palmata or  mixed patches of A. - palmata 
and coralline-Millepora pavement, even where they occur on the same is- 
land. This suggests t h a t  the f i s h  assemblages on fleshy a lga l  pavement 
reefs  are  due t o  e i t he r  s t ruc tu ra l  o r  food resource charac te r i s t ics  of 
these reefs  which d i f f e r  from those of - A. palmata or  mixed reefs .  

The large Scarus spp. and Sparisoma v i r ide  are charac te r i s t ica l ly  
grazers and scrapers of carbonate surfaces ra ther  than browsers on the 
larger  fleshy algae. Their main food i n  a typical  A.  palmata reef i s  
probably the abundant a lgal  t u r f s  growing on dead coral  (Randall, 19671, 
often the most s ign i f ican t  primary producers in  t h i s  environment (Adey, 
s tudies  i n  progress).  I t  is possible t h a t  pavement reefs  with dense 
fleshy algal  stands do not have suf f ic ien t  food resources of the proper 
type t o  maintain these big tu r f  grazers. 

Most parrot  f i shes  form herds in  open water, a behavior which is  
probably f a c i l i t a t e d  by br ight  color pat terns  (Hamilton, in  p re s s ) .  
When encountering the snorkeler (and presumably any other potent ia l  dan- 
ger) large Scarus spp. and - S .  v i r ide disappear beneath ledges or  among 
interlocking arms of A. i~almata. Since reefs  dominated by fleshy a lga l  
pavements usually lack t h i s  she l t e r  as  well as grazeable a lga l  t u r f s ,  
these f ishes  would be forced t o  adopt ra ther  d i f f e r en t  habi ts  t o  survive 
there as adults.  Apparently t h i s  has not occurred for  any of the larger  
parrotf ishes  excepting the yel lowtai l ,  Sparisoma rubripinne. When en- 
countered away from she l te r ,  t h i s  species assumes a mottled, crypt ic  
color pat tern and nes t les  down against  t h e ' a l g a l  cover. On the pavements 
a t  Martinique, Nevis and Guadeloupe it was usually observed browsing on 
fleshy algae ra ther  than grazing on the small amount of turf-covered 
coral l ine  pavement t ha t  was available.  Ten S. rubripinne were shot for  
stomach analyses. Stomach contents were d i f f i c u l t  t o  ident i fy  t o  species,  
however most were f i l l e d  with fleshy fragments. Thus S .  rubripinne 
seems much b e t t e r  sui ted t o  l i f e  on the fleshy algal  than - S .  
v i r ide  o r  any of the  large Scarus spp. 

Sparisoma radians is also capable of crypt ic  coloration and behavior 
on fleshy a lga l  pavement, as  well as  feeding on the algae growing there.  
Randall (1967) found it feeding primarily on Thalassia in grass beds. 
The mutton hamlet and dwarf and blackear wrasses are  crypt ic  carnivores 
t h a t  a re  capable of matching any mottled green o r  brownish substrate.  
Since they a re  abundant both in  grass beds and on fleshy a lga l  pavement, 
they apparently do not prey exclusively on organisms peculiar t o  one o r  
the  other of these habi ta ts .  



Many f i s h e s  which can reach g r e a t  abundance on a l l  reef  types a re  
of extremely loca l i zed  d i s t r i b u t i o n  on f leshy a l g a l  pavements. For ex- 
ample, it has been demonstrated t h a t  juvenile  Eupomacentrus p lan i f rons  
( th reespo t  damselfish) i n h a b i t  l i v e ,  branching cora l  ("bushes") which 
t h e  f i s h  k i l l s  a s  it matures (s tudies  i n  progress - Kaufman) . Adults 
p r e f e r  dead c o r a l s  of  s i m i l a r  mo'rphology, on which they "farm" small 
f leshy a lgae  by chasing herbivores from a t e r r i t o r y .  This study was 
performed a t  Jamaica and S t .  Croix, bu t  s i m i l a r  p a t t e r n s  of micro- 
d i s t r i b u t i o n  f o r  t h i s  and o the r  species  were observed throughout the  
e a s t e r n  Caribbean and t h e  Flor ida  Keys. In Martinique, juvenile  E. 
p lan i f rons  were f a i r l y  abundant on back-reef P o r i t e s  p o r i t e s  shoals  and 
f i s su red  rocks, hu t  nowhere e l s e .  Adults were r e s t r i c t e d  almost e n t i r e l y  
t o  small patches of  A .  palmata on t h e  fore- reef ,  where they defended 
t e r r i t o r i e s  on dead c o r a l .  

Observations on t h e  l o c a l  d i s t r i b u t i o n s  of many o t h e r  species  tend 
t o  support  t h e  hypothesis t h a t  d i f f e rences  i n  f i s h  assemblages between 
r e e f s  dominated by f leshy a l g a l  pavements and those dominated by l i v i n g  
A. palmata and/or a l g a l  turf-covered coral l ine-Millepora pavements a r e  - 
pr imar i ly  due t o  d i f fe rences  i n  e i t h e r  o r  both h a b i t a t  s t r u c t u r e  and 
food resource a v a i l a b i l i t y .  The r e e f s  of Martinique assumed t h e i r  pre- 
s e n t  cha rac te r  approximately 600 years  B . P . ,  before which t h e  r e e f s  were 
dominantly A. palmata. Presumably, t h e  f i s h  assemblage a t  t h a t  time was 
a s  d i f f e r e n t  from t h a t  found today a s  a r e  those of  e x i s t i n g  A. palmata 
r e e f s .  I n  assess ing  t h e  h i s t o r i c a l  e f f e c t s  of f i sh ing  on l o c a l  popula- 
t i o n s ,  one should note  t h a t  major changes i n  the  d i s t r i b u t i o n  and abun- 
dance of Caribbean reef  f i s h e s  probably have occurred a s  t h e  r e e f s  
themselves have matured. In many respec t s ,  these changes may be inde- 
pendent of  man's a c t i v i t i e s ,  and a r e  probably s t i l l  i n  progress  today. 
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' 1  ; 5 - Ramville Is. r e e f  (F ig .  5) 
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Bottom Profile 

Bottom p r o f i l e  ( s e e  V--P on Fig.  1 f o r  l o c a t i o n )  ac ros s  e a s t e r n  s h e l f  
showing i n n e r  and o u t e r  r e e f  systems and t h e  s h e l f  edge f e a t u r e  
(Macintyre,  1972; Adey and Macintyre,  i n  p r e p . ) .  The sub bottom pro- 
f i l e  i n f e r r e d  is  d i scus sed  i n  t h e  t e x t .  The nor thern  c o a s t  p r o f i l e  was 
taken o f f  P o i n t  Chateauque. 



F i g .  3.  S e c t i o n  a c r o s s  V a u c l i n  P o i n t  r e e f ,  on f i g u r e  1. 
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F i g .  4.  S e c t i o n  a c r o s s  P i n s o n e l l e  a l g a l  r i d g e  on t h e  o u t e r  r e e f  sys t em,  
P on f i g u r e  1. - 
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Fig. 5. Sect ion across Ramville Is land ree f ,  R on f igure  1. 
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P r o f i l e  and surface  zonation across  San Souci Channel r e e f .  Section 

5 - 

10- 

S on f i g u r e  1. Corals: (1) P o r i t e s  p o r i t e s .  ( 2 )  Montastrea annu la r i s ,  - 
Diplor ia  c l ivosa ,  2. s t r igosa .  ( 3 )  P. furcata .  ( 4 )  P. as t reo ides ,  
Dichocoenia s t o k e s i i ,  Manicina a r e o l a t a ,  Favia fragum, M. annular is .  
( 5 )  Millepora spp.,  Acropora palmata. Coral l ines:  Neogoniolithon 
westindianum. Pavement: grazed c o r a l l i n e  encrusted. Mat: a l g a l  
s t a b i l i z e d  sediment. 
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Fig. 7 .  Profile and zonation across Pte. de l a  Pra i r ie  reef. Section *on 

moan low wator 

figure 1. Corals: (1) Porites pori tes ,  f. astreoides, Siderastrea 
siderea, S .  radians, Manicina areolata, Favia fragurn. ( 2 )  Diploria 
spp . ( 3) -140-a annularis.oropora palmata . (5) P. 
astreoides. (6) Millepora squarosa. ( 7 )  P. pori tes ,  g. furcata, 
Mycetophyllia sp., Agaricia sp. 

5 - 

10- 

1 

Pte. de la Prairie (inner 8ySt.m) 

/ .  . . 
. .  . . . . . . . . .  . , . .  . . . .  . 
. .  . 

I 1 I L 
motors 5(1 . 100 150 200 



SEAWARD 

Cayes de Sans Souc~ 
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Fig. 8 .  r r o f i l e  and zonation across Cayes de San Souci. Section C on - 
f igure  1. Corals: (1) Diploria l aby r in th i fomis ,  - D. c l ivosa ,  
Millepora spp., Montastrea annularis ,  Agaricia agar ic i t es .  ( 2 )  
Isophyl l ia  sp. Mycetophyllia sp. ,  Por i tes  as t reoides .  ( 3 )  Favia 
fragum, Diploria sp. ,  Siderastrea s iderea ,  P. ast reoides .  (4)  
Acropora palmata. (5)  deep reef community growing on carbonate 
spurs.  Corallines: Lithophyllum congestum, i\Teogoniolithon sp.  
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Fig. 9 .  

P r o f i l e  and zonation, Cayes de Vauclin (Br igot) .  Marked Brigot 
Ridge on f igure  1. Corals: (1) Millepora sp. and P o r i t e s  as t reoides .  
( 2 )  Millepora sp . ,  Diploria c l ivosa ,  upper sec t ion;  Sideras t rea  
s ide rea ,  Montastrea annular is ,  I sophyl l ia  sp. ,  lower sec t ion .  
Coral l ine  algae,  about 75% l i v i n g  - LiDhophyllum congestum, Neogoni- 
o l i thon  megacarpum, Neogoniolithon spp., Poroli thon pachydermurn. 



Fig. 10. 

P r o f i l e  and zonat ion ,  P insone l l e  a l g a l  r i dge .  (1) Acropora palmata.  ( 2 )  Millepora spp. ( 3 )  Montastrea 
a n n u l a r i s .  ( 4 )  Agar ic ia  a g a r i c i t e s ,  Favia  fragum, Dip lo r i a  c l i v o s a .  ( 5 )  S i d e r a s t r e a  s i d e r e a ,  D ip lo r i a  
c l i v o s a ,  P o r i t e s  a s t r e o i d e s .  (6 )  P o r i t e s  a s t r e o i d e s .  ( 7 )  P. p o r i t e s .  (8) Millepora a l c i c o r n i s ,  F.  f r a g m ,  - 
D. c l i v o s a .  Cora l l i nes :  Foro l i thon  pachydermum, L i t h o p h y l l m  congestum, ?Jeogoniolithon megacarpum. - 
Fleshy a lgae :  dominantly Dictyopterus and Sargassum 



LAGOON FLAT CREST FORE REEF 

Hardy- Lezard Ridges 

Fig. 11. Composite s e c t i o n  ac ross  bench a l g a l  r idges  a t  Hardy and Lezard Is., 
showing loca t ion  and composition of  core  d r i l l e d  a t  Lezard. - H and 
L on f i g u r e  1. Lagoon - sand, P o r i t e s  spp. and sea  g ras ses .  F l a t  - - 
heavi ly  grazed c o r a l l i n e  encrus ted  pavement, abundant Diadema and 
P o r i t e s  a s t r eo ides .  Cres t  - abundant f l e shy  a lgae ,  e s p e c i a l l y  
Hypnea and Laurencia. Fore reef  - upper s e c t i o n ,  c o r a l l i n e  pavement, 
o f t e n  heavi ly  grazed, s c a t t e r e d  co ra l s ;  lower sec t ion ,  f l e shy  a l g a l  
pavement with sand channels.  Symbols a s  i n  Fig.  5. 
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Fig.  12.  Dominant species ,  of benth ic  f l e shy  a lgae  and s tanding  crop on Vauclin 
P o i n t  a l g a l  pavement. 
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Dominant spec ie s  of  ben th ic  f l e shy  a lgae  and standing crop on 
P insone l l e  a l g a l  r idge .  



Fig .  14 .  Rate of  oxygen exchange between r ee f  su r f ace  and water f o r  two d i f f e r e n t  
days on Vauclin P o i n t  i n n e r  a l g a l  pavement. 
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Table 1. Corals Recorded from the  Reefs of Martinique 

ANTHOZOA 

acroporidae 
Acropora ce rv icorn i s  
A. palmata - 

Oculinidae 
Oculina valenciennesi  

Trochosmilidae 
Meandrina meandrites 
Dendrogyra cy l i n d r u s  
Dichocoenia s t o k e s i i  

Agaricia a g a r i c i t e s  
Mussidae 

Por i t idae  Scolymia l ace ra  
P o r i t e s  a s t r e o i d e s  
P .  p o r i t e s  - 
P . d i v a r i c a t a  - 
P. f u r c a t a  - 

Sideras t re idae  
S ide ras t rea  radians  
S. s iderea  - 

Faviidae 
~ o n t a s  t re inae2 

Montastrea annular is  
M. cavernosa 

Faviinae 
Favia fraguum 
Diplor ia  s t r i g o s a  
D. c l i v o s a  - 
D. l abyr in th i formis  - 
Manicina a r e o l a t a  
Colpophyllia natans3 

Mussa angulosa 
I sophy l l a s t r ea  r i g i d a  

~- - 

~ s o ~ h ~ l l i a  s inuosa 
Mvce to~hv l l i a  lamarckiana 

Cariophyll i idae 
Eusmilia f a s t i g a t a  

HY DROZ OA 

Milleporidae 
Millepora a l c i co rn i s4  
M .  squarrosa - 
5. complanata 

S t y l a s t e r i n a  

S t y l a s t r i d a e  
S t y l a s t e r  roseus 

Rhizangiidae 
Astrangia s o l i t a r i s  
Phyllangia americana 

1. Three add i t iona l  morphologies were observed. 
2. Solenas t rea  bournoni was observed by P. W. Hummelinck bu t  we d i d  

no t  encounter it. 
3 .  A t  l e a s t  th ree  d i f f e r e n t  morphologies were observed. 
4. Extremely v a r i a b l e  morphologies were encountered including a long, 

t h i n ,  f ingered v a r i e t y  and a wrinkled vase-forming v a r i e t y ,  
apparently ecovariants .  



Table 2 .  Benthic  macro a lgae ,  P t e .  Vauclin a l g a l  pavement, 0 .25m2 quad ra t s ;  s i t e  l o c a t i o n s  shown i n  w 
N 

f i g u r e  12. F r a c t i o n s  t o  l e f t  i n  columns i n d i c a t e  number of  quad ra t s  i n  which spec i e s  
appea red / to t a l  quad ra t s  c o l l e c t e d ;  f i g u r e  t o  r i g h t  i n d i c a t e s  mean n e t  weight i n  grams 
( l e s s  than  0 . 1  gm n o t  i n d i c a t e d ) .  

SPECIES 

CHLOROPHYTA 

Cladophorace ae 

Chaetomorpha sp. 
Cladophora sp .  

Dasycladaceae 

Acetabular ia  spp. 
Neomeris annu la t a  

Valoniaceae 

Anadyomene s t e l l a t  
S t ruvea  
Cladophoropsis membranacea 
Ernodesmis spp. 
Valonia  v e n t r i c o s a  
Dic tyosphaer ia  cavernosa 
Chamaedoris p e n i c i l l i u m  

Caulerpaceae-Bryopsidaceae 

Bryopsis  pennata  
Caulerpa spp. 

SITE 



C .  2rol ifera 
C. sertularioides 
C. f lor idana 
C. ve r t i c i l l a t a  
C. pel tata  
C.  vickersiae 
C. cupressoides 

C o d i a c e a e  

C o d i m  repens 
C.  t ay lo r i  
C. i n t e r t e x t u m  
C o d i m  spp. 
A v r a i n v i l l e a  n ig r i c ians  
A. r a w s o n i  
U d o t e a  f label lm 
H a l i m e d a  spp. 
H. discoidea 
H. i n c r a s s a t a  
H. simulans 
P e n i c i l l u s  capitatus 
P .  dmetosus  

T h a l a s s i a  
S y r i n g o d i u m  

PHAEOPHY TA 

C o l p o m e n i a  s inuosa 

D i c t y o t a c e a e  

D i c t y o t a  spp. 
D. denta ta  



Table 2 (cont 'd.)  

D. d ivar icata  
Dilophus quiniensis 
Dictyopteris membranacea 
D. de l ica tu la  
D. j u s t i i  
Spatoglossum schroederi 
Lobophora variegata 

Sargassaceae 

Sargassum platycarpum 
S .  vulgare 

RHODOP HY TA 

Nemalionales 

Asparagopsis hamif e ra  
Liagora spp. 
Galaxaura spp. 
G.  oblongata 
G.  marginata 
G .  subver t ic i l l a ta  
6. squalida 

Gelidiales 

Wurdemania miniata 
Gel idie l la  acerosa 
Pterocladia americana 
Gelidium pusilum 

Rhodymeniales 

Botryocladia pyriformis 



B. occidentale 
Champia parvula 
C .  salicornoides 
Coelothrix i r regular i s  
Chrysymenia sp. 

Cryptonemiales 

Halymenia spp . 
Jania spp. 
J. capillacea 
J .  pumila 
Amphiroa spp. 
A. f ragi l l iss ima 
A. t r ibulus  
A. r igida 

Gigartinales 

Gracilaria spp. 
G .  ferox 
G. deb i l i s  
G. damaecornis 
G.  mammillaris 
G.  cuneata 
Hypnea spinella 
H.  musciformis 
Eucheuma spp. 
Meristotheca floridana 

Ceramiales - Ceramiaceae 

Callithamnion spp. 
A n t i t h a i o n  spp. 
Wrangelia penici l la ta  
Ceramium nitens 



Table 2 (cont 'd.)  

Centroceras clavulatum 
Spyridia aculeata 
Grif f i t h s i a  globulifera 
Spermothamnion spp. 

Ceramiales - Dasyaceae 

Heterosiphonia 

Ceramiales - Delesseriaceas 

Nitophyllum spp. 

Ceramiales - Rhodomelaceae 

Polysiphonia spp. 
~ r ~ o t h a m n i o n  triquetium 
Lophosiphonia spp. 
Acanthophora muscoides 
A. sp ic i fe ra  
Digenia simplex 
Laurencia spp. 
L. i n t r i c a t a  
L. coral lopsis  
L. po i t e i  
L. papil losa 
L. obtusa 
L. gemmifera 
Chondria spp. 
Enantiocladia duperreyi 
Vidalia obtusiloba 

Total mean wgt. gm/0.25m2 
Total nmber of species 
Total sp. with wgt lgm/0.25m2 
Total sp. occurring 



Table  3 .  

Mar t in ique  F i s h ,  Grouped by R e l a t i v e  Abundance 

Typ i ca l  h a b i t a t :  FR( fo r e  r e e f )  , AP ( a l g a l  pavement) , BR(back r e e f )  . 
(T) i n d i c a t e s  u n c e r t a i n t y  i n  i d e n t i f i c a t i o n .  

C l a s s  I 

J e n k i n s i a  l ampro t aen i a  (T) 
Holocen t rus  a s c e n s i o n i s  
H .  r u f u s  
Ather  inomorus s t i p e s  
A l l a n e t t a  h a r r i n g t o n e n s i s  
P l ank t i vo rous  Carangid (T) 
Ocyurus ch rysu rus  
Haemulon c h r y s a r g y r e m  
H. s c i u r u s  
Mul lo id ich thys  m a r t i n i c u s  
Pempher is schomburgki 
Kyphosus s e c t a t r i x  ( T )  
Eupomacentrus f  uscus  
E. p a r t i t u s  
Microspathodon ch rysu rus  
Abudefduf s a x a t i l i s  
Chromis m u l t i l i n e a t u s  
Hal ichoeres  b i v i t t a t u s  
H. r a d i a n s  
H. macul ipinna 
Thalassoma b i f a s c i a t u m  
H. poey i  
Sparisoma r u b r i p i n n e  
S. r a d i a n s  
Sca rus  c r o i c e n s i s  
Ophioblennius a t l a n t i c u s  
Labrisomus n u c h i p i n n i s  e t  a l .  
Malacoctenus a u r o l i n e a t u s  
Malacoctenus macropus 
Malacoctenus erdmanni 
o t h e r  Malacoctenus spp. 
Acanthurus coe ru l eus  
A. bahianus 
A.  c h i r u r g u s  
Coryphopterus glaucofrenum 
C. l lya l inus  e t  a l .  (T) 

Dwarf Her r ing  
Longjaw S q u i r r e l f i s h  
Common S q u i r r e l f i s h  
Hardhead S i l v e r s i d e s  
Reef S i l v e r s i d e s  
(on P t e .  du Vaucl in)  ' 
Y e l l o w t a i l  Snapper 
Smallmouth Grunt  
B l u e s t r i p e d  Grunt  
Yellow Goa t f i sh  
Copper Sweeper 
Bermuda Chub 
Dusky Damself ish  
B i c o l o r  Damself i s h  
Jewel f  i s h  
Se rgean t  Major 
Grey Chromis 
S l i p p e r y  Dick 
Puddingwif e  
Clown Wrasse 
Bluehead Wrasse 
Blackear  Wrasse 
Ye l l owta i l  P a r r o t f  i s h  
Bucktooth P a r r o t f  i s h  
S t r i p e d  P a r r o t f i s h  
Redl ip  Blenny 
Hairy Blenny 
Gold l ine  Blenny 
Rosy Blenny 
I m i t a t o r  Blenny 

Blue Tang 
Ocean Surgeonf i s h  
Doctorf  i s h  
B r i d l e d  Goby 
G la s s  ~ o b i e s  

X  X  

X  X  

X  X  

X  X  

X  

X  

X  X  

X  X  

X  X  

X  X  

X  X  

X  

X X X  

X X X  

X  X  

X X X  

X X X  

X  X  X  

X X X  

X  

X X X  

X  

X  

X  

X  X  

X X X  

X  

X X X  

X X X  

X  X  X  

X X X  

X  X  

X X X  

X X X  

X  

X  



Table 3 ( c o n ' t . )  C l a s s  I1 

Synodus intexmedius 
Aulostomus maculatus 
Adioryx coruscus 
Myr ip r i s t e s  jacobus 
Cephalopholis f u lva  
Alphestes  a f e r  
Hypoplectrus p u e l l a  
Serranus t i g r i n i s  
P r i acan thus  c ruen ta tus  
Lut janus g r i s e u s  
L. apodus 
Haemulon f lavol ineatum 
H .  p lumie r i  
Eupomacentrus p l a n i  f r o n s  
E. v a r i a b i l i s  
E.  l e u c o s t i c t u s  
Doratonotus megalepis 
Hemipteronotus splendens 
Sparisoma v i r i d e  
S . chrysopterum 
Gnatholepis  thompsoni 
Gobiosoma evelynae 
B a l i s t e s  v e t u l a  
Cantherhines p u l l u s  
Can th igas t e r  r o s t r a t a  
Diodon holocanthus  

Sand Diver 
Trumpetfish 
Reef S q u i r r e l f  i s h  
Blackbar S o l d i e r f i s h  
Coney 
Mutton Hamlet 
Barred Hamlet 
Harlequin Bass 
Glasseye Snapper 
Grey Snapper 
Schoolmaster 
French Grunt 
White Grunt 
Yellow Damselfish, 3- 
Cocoa Darnselfish 
Beaugregory 
Dwarf Wrasse 
Green Razorf ish 
S t o p l i g h t  P a r r o t f  i s h  
Red ta i l  P a r r o t f i s h  
Goldspot Goby 
Sharknose Goby 
Queen T r i g g e r f i s h  
Tai l -Light  F i l e f  i s h  
Sharpnose P u f f e r  
Spiny P u f f e r  

C l a s s  111 

Synodus synodus 
Echidna c a t e n a t a  
S t rongylura  spp. 
Hemiramphus b r a s i l i e n s i s  
Adioryx v e x i l l a r i u s  
Sphyraena barracuda 
Epinephelus g u t t a t u s  
E. adscens ionis  
G r m a  l o r e t o  
Rypticus sapnoaceous 
Caranx rube r  
Trachinotus goodei 
Scomberomorus r e g a l i s  
S. c a v a l l a  
~ u t  janus mahogony 
Haemulon aurol ineatum 
Odontoscion dentax 
Equetus acuminatus 
Pseudopeneus maculatus 
Gerres c ine reus  (T) 
Bothus l u n a t u s  

iiockspear 
Chain moray 
Xeedlef i s h  
Ballyhoo 
Dusky S q u i r r e l f i s h  
Great Barracuda 
Red Hind 
Rock Hind 
Royal Gramma 
Soapf i s h  
Bar j ack 
Palometa 
Cero 
King Mackeral 
Mahogony Snapper 
Tomtate 

Reef Croaker 
Cubbyu 
Spot ted  Goat f i sh  
Yellowfin mojar ra  
Peacock Flounder 

X 

X 

X X 

X 

X 

X 

X X X  

X 

X 

X X 

X X 

X 

X 

X 

X X 

X 

X X 

X X 

X 

X X 

X 



Class  I11 ( c o n ' t . )  

Scorpaena p lumie r i  
S. y rand ico rn i s  
Chaetodon c a p i s t r a t u s  
C . s t r i a t u s  
Bodianus ru fus  
Hemipteronotus novacula 
Sparisoma aurofrenatum 
Lactophryis  t r i q u e t e r  
Sphaeroides g r e e l y  i 
S. speng le r i  
Diodon hys t r i x  

Spot ted  Scorpionf i s h  
Grass Scorpion f i s h  
Foureye B u t t e r f l y f i s h  
Banded B u t t e r f l y  
Spanish Hogf i s h  
Pea r ly  Razorf i s h  
Redband P a r r o t f i s h  
Smooth Trunkfish 
Caribbean Puf fe r  
Bandta i l  Pu f fe r  
Porcupine f i s h  

C las s  I V  

95 Dasyat i s  americana S t i n g r a y  
96 Gymnothorax moringa Spot ted  Moray 
97 G. v ic inus  Purplemouth Moray 
98 Apogon maculatus Flamef i s h  
99 Dacty lopter i s  v o l i t a n s  F ly ing  Gurnard 

100 Scarus v e t u l a  Queen P a r r o t  f i s h  

C las s  V 

101 Trachinotus f a l c a t u s  Permit  
102 Caranx hippos Creval le  Jack 
103 Pempheris poeyi  S h o r t f i n  Sweeper 
104 Pomacanthus pa ru  French Angelf ish 
105 Eupomacentrus m e l l i s  Honey Gregory 
106 Halichoeres g a r n o t i  Yellowhead Wrasse 

Lagoon, Sand, Grass 

Near t h e  Reef 

107 Ophichthus ophis  
108 Myrichthys ocu la tus  
109 Hippocampus r e i d i  
110 Mugil curema 
111 Hypoplectrus n i g r i c a n s  
112 Monocanthus c i l i a t u s  
113 M. t u c k e r i  
114 Antennarius m u l t i o c e l l a t u s  

Spot ted  Snake Eel  
Goldspotted Snake Ee l  
Slender  Seahorse 
Mullet  
Black Hamlet 
Fringed F i l e f i s h  
Slender  F i l e f i s h  
Longlure Frogf ish  

Crypt ic  wi th in  carbonate pavement 

X 

X 

X X X  

X X 

X 

X 

X X 

X X 

X 

X 

X X 

115 Stathmonotus spp. 
116 Enneanectes p e c t o r a l i s  



A .  palmataj  - 
A. palmata c o r a l l i n e - ~ i l l e p o r a  f l e shy  a l g a l  pavement - 

KEY 

( G I  Gaudeloupe 
(A)  Antigua 
( G r )  Grenadines 

Table 4. F i s h  s p e c i e s  c o n t r a s t i n g  most i n  r e l a t i v e  abundance on d i f f e r e n t  r e e f  t ypes .  Paren theses  
i n d i c a t e  t h e  presence o f  a spec i e s  on smal l  pa tches  o f  A .  palmata nea r  o r  surrounded by - 
cora l l ine-Mi l lepora  pavement. 

Cj 
TI' 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Scarus v e t u l a  . . . . . . . . . . . . . . . . . . . . . . . . . .  i .  .) (. .) 
rparisoma v i r l d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( . . I  ( . . I  ( . . I  L.) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  Halichoeres  g a r n o t i  ...... . . ... . . . . . . . .  . . 
'Cnromls cyanea .. .. ... ........ . . . .  . . Rolacanthus t r i c o l o r  . . . . . .  . . . . - 8. c l l i a r i s  . . . . . . 
bcarus  t a e n l o p t e r u s  . . 
3. c o e l e s t m u s  . . . . . . . .  - 
- 5. guacamala . . . . 
Rypoplectrus ch lorosus  (.) . . . . . . , Pornacanthus pa ru  ... 
Sparlsoma rub r lp lnne  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  Hal lchoeres  poey l  ... ..... . . . . . . . . . . . . . . . . . .  
Sparlsoma racilans . . . . . .  . . . . . .  , . . . . . .  Doratonotus megalepls . . . . . . . .  . . . . . .  Alphestes  a t e r  . . . . . .  . . Abudetduf t a u r u s  ...... 

.a. 

( M I  Mart inique 

no/hr ... - .... Abundant 5 0 
( l a r g e  % of biomass) 

:.: Abundant 50 
( smal l  % of biomass) 

:: Always Seen 

Frequent ly  Seen 

* -  Occasional  

Rare 




