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SOME ASPECTS OF THE ECOLOGY OF REEFS SURROUNDING 
ANEGADA, BRITISH VIRGIIY ISLANDS 

1. 2.  
by R.P. Dunne and B.E. Brown 

I n t r o d u c t o r y  D e s c r i p t i o n  

Anegada i s  a most unique i s l a n d  from many a s p e c t s .  Northernmost 
o f  t h e  American and B r i t i s h  Vi rg in  I s l a n d s  and eas te rnmos t  of t h e  
G r e a t e r  A n t i l l e s ,  i t  i s  a f l a t  l i m e s t o n e  i s l a n d ,  17 km long  and 4 km 
wide w i t h  a t o t a l  a r e a  of about  14.94 square  m i l e s  (9 ,567 a c r e s  54 s q  
km), I t  i s  s e t  a s i d e  from t h e  o t h e r  B r i t i s h  V i r g i n  I s l a n d s ,  be ing  
some 19 km from V i r g i n  Gorda, i t s  c l o s e s t  neighbour .  I t  l i e s  i n  
d i s t i n c t  c o n t r a s t  t o  t h e  v o l c a n i c  and mountainous l andscapes  of t h e  
V i r g i n  Group, w i t h  a maximum e l e v a t i o n  of o n l y  8 m e t r e s ,  To t h e  n o r t h  
and e a s t  (windward s i d e )  t h e  i s l a n d  i s  edged by e x t e n s i v e  r e e f s  beyond 
which s t r e t c h e s  t h e  A t l a n t i c  Ocean. On t h e  leeward s i d e ,  a sha l low 
s e a  ( 2  t o  8 m) s e p a r a t e s  Anegada from t h e  main Vi rg in  I s l a n d  Group. 

His  t o r y  

Schmburgk (1832)  i s  t h e  e a r l i e s t  a u t h o r i t y  on t h e  i s l a n d ,  hav ing  
v i s i t e d  i t  i n  1831 when he completed a most e x t e n s i v e  su rvey .  He 
w r i t e s :  'Of i t s  h i s t o r y  l i t t l e  i s  known; t h e r e  i s  no l i k e l i h o o d  t h a t  
i t  was s e t t l e d  e a r l y .  E r e  Laba t ,  t h e  o n l y  e a r l y  w r i t e r  who speaks  
o f  t h e  Lesse r  West I n d i a  i s l a n d s ,  o b s e r v e s ,  t h a t  a b o r i g i n e s  used i t  a s  
a n  o c c a s i o n a l  rendezvous,  where they  procured g r e a t  q u a n t i t i e s  of 
conchs  ( ~ t r o m b u s  g i g a s ) ;  and l a r g e  p i l e s  o f  t h e s e  s h e l l s  a r e  s t i l l  t o  
be seen a t  t h e  east end of t h e  i s l a n d ,  b u t  nowhere e l s e  ; which seems 
to prove decidedly tha t  i t  was not permanent ly  accupied, b u t  merely  
r e s o r t e d  t o  from t i m e  t o  t ime. ' One of  t h e s e  heaps was a g a i n  r e p o r t e d  
by K r i e g e r  (1938) d u r i n g  h i s  v i s i t  t o  t h e  V i r g i n  I s l a n d s  i n  1937. 
Gross (1975) n o t e s  t h a t  f o r  t h e s e  conch t h e  t echn ique  t h a t  h a s  been 
used  t o  e x t r a c t  t h e  animal  from i t s  s h e l l  i s  d i s t i n c t l y  a b o r i g i n a l ;  
q u o t i n g  de Booy (1919) a s  t h e  a u t h o r i t y .  C e r t a i n l y  i t  i s  n o t  a 
t echn ique  used  by t h e  modern West I n d i a n  conch f isherman.  Gross has  
a l s o  o b t a i n e d  r a d i o  ca rbon  d a t e s  o f  AD 1245 +/- 80 f o r  two samples o f  
t h e  conch s h e l l s .  

1. 2 .  
Queens' C o l l e g e ,  Cambridge. Dove Marine Labora to ry  

C u l l e r c o a t s  ,Tyne & T J e a r ,  England 
(Yanuscr ipt  r ece ived  June  1Q77--Eds.) 



Schomburgk cont inues :  ' A t  a  l a t e r  per iod the  r e t i r e d  bays of 
the  i s l a n d  served a s  a  l u rk ing  p lace  t o  buccaneers,  Kirke and Bone 
being s a i d  t o  have e s p e c i a l l y  frequented i t :  and t h e  l a t t e r  has  
bequeathed h i s  name t o  a  creek on the  nor thern  s i d e ,  which appears 
t o  have been h i s  f a v o u r i t e  r e s o r t .  Ul t imate ly  a s  t he  t r ade  among 
the West Indian  i s l a n d s  became more f requent ,  and repea ted  ship-  
wrecks i n  t h i s  q u a r t e r  he ld  ou t  hopes of advantage t o  those who might 
be i n  the neighbourhood t o  p r o f i t  by them, s e t t l e r s  took up t h e i r  
permanent res idence  on the i s l a n d ,  and were, a t  one time, more 
numerous than they a r e  now. They found t h a t  t h e  loose ground which 
covered i t  was capable of bear ing  provis ion  c rops ,  and even co t ton ;  
while  the r e a r i n g  of s tock  and s a l e  of the  underwood, which was 
progress ive ly  c l ea red  away and which, being very f u l l  of gum, had a  
preference i n  the market of S t .  Thomas, furnished a  f 'ur ther  resource .  
The g r e a t  o b j e c t ,  however, always was and s t i l l  i s ,  the  wreck of 
v e s s e l s .  ' 

I n  t h e i r  b ib l iography of the Shipwrecks of the  Virgin I s l ands  
(1523-1825), Marx and Towle l i s t  some 82 recorded wrecks on Anegada. 
Schomburgk himself records  53 wrecks on the i s l a n d  between the years  
1803-1833. I t  i s  c l e a r ,  t h e r e f o r e ,  from these  f a c t s  a lone t h a t  t he  
I s l and  has been the  unfor tuna te  s i t e  of many wrecks, which have both 
served t o  support  and add t o  the  community. 

I n  1832 Schomburgk repor ted  t h i s  community t o  number 11 whi te  
and 2 1  coloured f ami l i e s .  I t  i s  f a i r  t o  say t h a t  the  t o t a l  popu- 
l a t i o n  of the i s l a n d  was abont 132. Since then,  the populat ion has 
r a r e l y  r i s e n  above 300. The 1970 Census ind ica t ed  a  populat ion of 
2 7 1  people l i v i n g  on Anegada. 

I n  the l a t t e r  years  t h i s  popula t ion  has remained low because of 
the lack  of any form of  i n d u s t r i a l  development, and wi th  f i s h i n g  and 
a g r i c u l t u r e  on a  small  s c a l e  on ly ,  Anegadians have had t o  look e l s e -  
where f o r  employment. A s  the  o t h e r  major i s l a n d s  i n  the B r i t i s h  
Virgin I s l ands  have not  been experiencing f u l l  employment, Anegadians 
have tended t o  emigra te ,  most ly t o  the USA and i n  p a r t i c u l a r  t o  New 
York, where today the re  e x i s t s  an Anegada Progressive League, This 
League has some 100 members, bu t  t he re  a r e  thought t o  be up t o  800 
Anegadians i n  New York. Inmany c a s e s ,  whole f ami l i e s  have departed 
and i n  o t h e r s  the working age element only. This has  l e f t  a  popu- 
l a t i o n  t h a t  comprises mainly c h i l d r e n ,  teenagers  and e l d e r l y  people.  

Recent His t o r y  

The l a t t e r  days of Anegada's h i s t o r y  a r e  perhaps the more 
i n t e r e s t i n g  . 

I n  1967 the  Government en tered  i n t o  an agreement w i t h  a  develop- 
ment company, c a l l e d  the  Development Corporation of Anegada (DEVCAN), 
whereby the  whole i s l a n d ,  wi th  the  except ion  of 1 ,500 a c r e s ,  was 
l ea sed  t o  the Corporat ion f o r  199 years .  They would be permit ted t o  
develop the I s l and  a s  they wished a s  a  major t o u r i s t  r e s o r t  and 



commercial a rea .  

Concern was subsequent ly expressed on the s o c i a l  and economic 
impl ica t ions  of the  concessions granted t o  t he  co rpo ra t ion ,  
p a r t i c u l a r l y  i n  r e l a t i o n  t o  the e x t e n t  t o  which the  hands of f u t u r e  
governments would be t i e d  v i r t u a l l y  i n d e f i n i t e l y  and the  way i n  
which the  e x i s t i n g  r e s i d e n t s  were be ing  confined t o  a  r e l a t i v e l y  
small a r e a  around t h e i r  v i l l a g e .  Eventual ly,  a  commission of 
enquiry was held under t he  Chairmanship of S i r  Derek Jakeway KCMG 
OBE which repor ted  i n  November 1969 on both the Anegada and 
Wickhams Cay Agreements. 

The r e p o r t  found t h a t  t he re  were c e r t a i n  condi t ions  i n  the  
agreements which could be regarded a s  u n f a i r  i n  n a t i o n a l  terms and 
suggested they should be r enego t i a t ed .  

This s o l u t i o n  proved unacceptable  t o  t he  government and i t  was 
decided t h a t  the  i n t e r e s t s  of a l l  the  companies concerned should be 
purchased. Agreement was f i n a l l y  reached i n  J u l y  1971, f o r  a  p r i c e  
of $ 5.8 m i l l i o n s ,  of which $ 2,127 m i l l i o n s  was a t t r i b u t a b l e  t o  
i n t e r e s t s  he ld  i n  Anegada, 

Subsequent t o  the withdrawal of DEVCAN, the i s l a n d  was proposed 
a s  an o i l  s to rage  and r e f i n i n g  complex f o r  the  Virgin I s l a n d s  
Refinery Corporat ion,  The Government r e j e c t e d  t h i s  proposal  f o r  
s eve ra l  reasons ,  F i r s t l y  the company requi red  a  very  l a r g e  acreage 
a t  the  West End; secondly,  the  Government were asked t o  s i g n  an 
agreement before  d e t a i l s  of the proposal were known; and t h i r d l y ,  
the company wished exc lus ive  r i g h t  on a l l  i t s  a c t i v i t i e s .  ( ~ r i t i s h  
Virgin I s l a n d e r ,  January 1974).  The Government had a l s o  become 
cau t ious  i n  i t s  dea l ings  over Anegada, and p a r t i c u l a r l y  f e l t  t h a t  i n  
t h i s  case  i n s u f f i c i e n t  s t e p s  had been taken t o  ensure p r o t e c t i o n  of 
the environment. 

I n  May 1973 pre l iminary  d iscuss ions  were held i n  Tor to l a  between 
members of the Government and r e p r e s e n t a t i v e s  of the  S t e r l i n g  Rank 
and Trus t  Company L t d . ,  of Grand Cayman concerning the  f u t u r e  
development of Anegada, As a  r e s u l t ,  the  Government welcomed and 
approved a proposal by S t e r l i n g  Bank t o  s e t  up a  Study Group whose 
purpose would be to i n v e s t i g a t e  the f e a s i b i l i t y  of developing the  
western p a r t  of Anegada a s  a low d e n s i t y  t o u r i s t l r e s i d e n t i a l  p r o j e c t  
aimed a t  supplying the  needs of both the  l o c a l  and i n t e r n a t i o n a l  
markets.  The Government's approach was caut ious  and no agreement 
had been signed before  the unexpected overn ight  co l l apse  of the  
S t e r l i n g  Bank i n  l a t e  1974. As a  r e s u l t  a11 f u r t h e r  work on Anegada 
has ceased and the re  i s  a t  p resent  no l i ke l ihood  of a  cont inua t ion .  

Since t h a t  da t e  no f u r t h e r  proposals  have a r i s e n  and i t  seems 
u n l i k e l y  t h a t  any f u r t h e r  development schemes w i l l  a r i s e  f o r  some 
time t o  come. 
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ISLAND STRUCTURE 

In t roduc t ion  

Like many low l imestone i s l a n d s  i n  t e c t o n i c a l l y  a c t i v e  a r eas  
Anegada does not  have an e a s i l y  def ineable  h i s t o r y .  The I s l a n d  i s  
an e leva ted  c o r a l  r e e f ,  o r i e n t a t e d  p a r a l l e l  t o  t he  incoming wave 
t r a i n s  l i k e  i t s  modern counterpar t .  The mechanism which has caused 
t h i s  emergence provides a  complex problem e n t a i l i n g  a t  l e a s t  two 
p r i n c i p a l  f a c t o r s  e i t h e r  a lone  o r  i n  combination. The d i scuss ion  
p re sen t s  evidence i n  an at tempt  t o  i d e n t i f y  the  f a c t o r s  and mechan- 
isms which have occurred. 

Geoloeical  Or i e in  of the Vire in  I s l ands  

The n a t u r a l i s t  Schomburgk (1832) f i r s t  d i s cusses  the  o r i g i n  of 
Anegada and the  Virgin I s l a n d s ,  He s t a t e s :  'The su r f ace  of the 
i s l and  i s  the product ion of  the indus t r ious  t r i b e  of l i t hophy tae ,  
based ( i t  may be presumed) a s  usual  on a  submarine e l e v a t i o n ;  and, 
a s  i t  has been supposed t h a t  t he  West Ind ie s  have been detached from 
the F lo r idas  by an e rup t ion  of t he  ocean, the  whole may be considered 
a s  a  cha in  of mountains p r o j e c t i n g  from the American Cont inent . '  

Today we a r e  n a t u r a l l y  ab l e  t o  be more a u t h o r i t a t i v e  than  
Schomburgk about Anegada' s  s t r u c t u r e  and o r i g i n .  Geologica l ly  the  
Virgin I s l ands  belong t o  the Greater  A n t i l l e s  (Cuba, Hispanio la ,  
Puerto Rico and Jamaica).  They r i s e  from a  c o n t i n e n t a l  p la t form,  
the Puerto Rican S h e l f ,  which i s  about 65 metres  below sea  l e v e l .  
Only the i s l a n d  of S t .  Croix i s  separa ted  from the r e s t  of the  a r ch i -  
pelago by the  g r e a t e r  depths of t he  Anegada Passage, which i s  up t o  
4,500 metres  deep, According t o  B l w e  (1974) the  i s l a n d s  a r e  com- 
posed of folded Cretaceous sedimentary rock a s  we l l  a s  metamorphic 
and volcanic  rocks and have a dome shaped o r  mountainous r e l i e f ,  

Heatwole and MacKenzie (1967) a r e  the most r e c e n t  a u t h o r i t y  on 
the geologica l  o r i g i n  and descr ibe  events  i n  t h e i r  chronological  

'The Puerto Rican Shelf r e s u l t e d  from vulcanism during the  
Cretaceous (Meyerhoff, 1933) and became emergent l a r g e l y  through 
orogenic movements i n  the  lower Eocene. Subsequent s e a  f looding  
occurred i n  the Oligocene followed by r a i s i n g  during a  middle 
Miocene orogenesis  . ' 

According t o  one view, t he re  was then a  Pl iocene upheaval 
( B u t t e r l i n ,  1956).  A t i l t i n g  t o  the  no r theas t  then supposedly 
occurred which permit ted the A t l a n t i c  and Caribbean t o  inundate p a r t  
of the  s h e l f ,  s epa ra t ing  the  Virgin I s l a n d s  from Puerto Rico 
 itchel ell , 1954). Mi t che l l  a l s o  suggests  t h a t  the  Anegada Passage, 
which sepa ra t e s  S t .  Croix from the o ther  i s l a n d s ,  was formed i n  t he  
Quaternary. He claims t h a t  a t  l e a s t  one major subsidence,  followed 
by emergence, occurred i n  the  P le i s tocene ,  wi th  minor v e r t i c a l  
o s c i l l a t i o n s  i n t o  r ecen t  t imes. 



Recent evidence i n d i c a t e s  t h a t  t he  Caribbean a rea  has been more 
s t a b l e  i n  the l a t e  T e r t i a r y  and Quaternary  than the  above summary 
would suggest .  Weaver (1961) suggests  t h a t  v e r t i c a l  d i f f e r e n t i a l  
movements have been n e g l i g i b l e  i n  the Caribbean s i n c e  the  Miocene 
and t h a t  t he  s t a g e  by s t a g e  emergence of Puerto Rico r e s u l t e d  from 
e u s t a t i c  s ea  l e v e l  lowering r a t h e r  than movements of land masses. 
Proceeding from the premise t h a t  Caribbean land masses have been 
r e l a t i v e l y  s t a b l e  s i n c e  the Miocene, Heatwole and MacKenzie con- 
s t r u c t e d  a  paleogeographic map of the  Puerto Rican I s l and  Shelf  f o r  
d i f f e r e n t  per iods using sea  l e v e l  curves ( ~ i g .  2 ) .  

According t o  t h i s  a n a l y s i s ,  Anegada has been connected t o  t h e  
Virgin I s l ands  and Puerto Rico by a  land br idge  u n t i l  between 
10,000 - 8,000 BP (Before P re sen t )  and was subsequent ly of much 
g r e a t e r  a r ea  u n t i l  between 8,000 - 6,000 BP when i t s  p re sen t  shape 
was a t t a i n e d .  I n  t h e i r  subsequent i n v e s t i g a t i o n  of faunal  s imi l -  
a r i t y  and endemism the r e s u l t s  f u r t h e r  suggest  t h a t  t h i s  land 
br idge  has ex i s t ed  u n t i l  f a i r l y  r ecen t ly .  Carey (1972) concurs 
wi th  t h i s  model i n  h i s  i n v e s t i g a t i o n s  on the herpetofauna of Anegada. 
I f  these conclusions on the geologica l  evo lu t ion  and faunal  s i m i l a r i t y  
a r e  c o r r e c t ,  then i t  i s  c l e a r  t h a t  the  i s l and  a s  i t  e x i s t s  today was 
above sea  l e v e l  a t  l e a s t  8 ,000 years  ago, 

Topography 

Anegada has a su r f ace  a r e a  of 9,567 ac re s  (14.94 sq.  m i l e s ;  
33 sq km: Survey Department, Tor to l a ) .  Topographically i t  i s  f l a t ,  
wi th  a  maximum e l e v a t i o n  of about 26 f e e t  above mean l e v e l  near  the 
Set t lement  and on the northwestern shore a t  Cow Wreck Bay (Di rec to ra t e  
of Overseas Surveys) .  I n  the  p a s t  there  has been much disagreement 
over the t r u e  h e i g h t ;  Schomburgk (1832) mentions a  he igh t  of 60 f e e t  
a t  the East  End, B r i t t o n  (1916) sugges ts  30 f e e t ,  Howard (1970),  Carey 
(1972) and LaBas t i l l e  (1973) a l l  quote he igh t s  of between 24 and 27 
f e e t ,  D'Arcy (1971) on the  o the r  hand r e p o r t s  t h a t  the  g r e a t e s t  
e l eva t ion  today seems t o  be l e s s  than 15 f e e t  wi th  much of the  i s l a n d  
l e s s  than 10  f e e t  above sea  l e v e l .  Actual a u t h o r i t i e s  f o r  these  
he igh t s  a r e  unc lea r ,  and i t  would thus seem t h a t  the g r e a t e s t  r e l i a n c e  
can be put  on the  Di rec to ra t e  of Overseas Surveys work i n  1971 (F ig ,  3) .  

Physiography 

The i s l a n d  i s  descr ibed by Howard (1970). He notes  t h a t  the 
i s l and  i s  composed e n t i r e l y  of l imestone. Bedrock i s  exposed over 
60% of the  i s l and  and t y p i c a l l y  i s  cha rac t e r i s ed  by a  modified k a r s t  
topography. Solu t ion  p i t s  and s inkholes  a r e  abundant wi th  maximum 
diameters of th ree  f e e t  and depths g r e a t e r  than e i g h t  f e e t  ( P l a t e  2 ) .  
The western 40% of t he  i s l a n d  i s  mantled by loose carbonate  sands 
wi th  a  moderate vege ta t ive  cover .  He concludes t h a t  the i s l a n d  can 
be divided i n t o  f i v e  physiographic subd iv i s ions :  1. Bedrock Ridge, 
2. Bedrock F l a t ,  3. S t a b i l i s e d  Dune and Beach Ridge complex, 
4. S a l t  Ponds, 5 .  Mangrove Marsh. (Fig.  3 . )  A f u r t h e r  d e s c r i p t i o n  
of the  i s l a n d  by Evans (1974) s t a t e s  t h a t  the  western end i s  sand,  
s t a b i l i s e d  dunes and i n t e r n a l  ponds, t o  the  e a s t  i s  upraised c o r a l  



l i m e s t o n e  w i t h  some l o o s e  r o c k ,  b u t  v e r y  l i t t l e  eroded.  S t a b i l i s e d  
sand dunes r u n  i n  s torm r i d g e s  on t h e  West End and a l l  a long  t h e  n o r t h  
c o a s t  a t  h e i g h t s  o f  12 - 16 f e e t .  

Geology 

Howard s t a t e s  t h a t  Bedrock on t h e  i s l a n d  i s  composed e n t i r e l y  
o f  b l u e  g rey  t o  da rk  g r e y  l i m e s t o n e s  which range  i n  n a t u r e  from 
rudaceous  b i o c a l c a r e n i t e  t o  arenaceous  c a l c i l u t i t e .  A l l  exposures  
which he  examined were h i g h l y  r e c r y s t a l l i s e d .  Evidence of p re -  
modern sub a e r i a l  exposure  was found i n  two l o c a l i t i e s  where p a c k e t s  
o f  h i g h l y  o x i d i s e d  s i l t  c o n t a i n i n g  t e r r e s t r i a l  gas t ropods  were 
p rese rved  i n  s o l u t i o n  s i n k s .  D'Arcy (1975) r e c o r d s  examinat ion o f  
samples y i e l d e d  by r e c e n t  q u a r r y i n g  t o  a  dep th  o f  20 - 30 f e e t  on t h e  
l imes tone  p l a i n ,  and r e f e r s  t o  t h e  rock  a s  b i o c l a s t i c  p a r t i a l l y  
r e c r y s t a l l i s e d  l imes tone  c o n t a i n i n g  t h e  f o r a m i n i f e r  A r c h a i a s ,  which 
ranges  i n  age from t h e  Eocene t o  t h e  Recent.  

On t h e  b a s i s  of l i t h o l o g i c  and p a l e o n t o l o g i c  v a r i a t i o n s  
Howard (1970) h a s  d e l i n e a t e d  two d i s t i n c t  f a c i e s :  

1. A h i g h  energy r e e f  f r o n t .  

2 .  A q u i e t  w a t e r ,  r e l a t i v e l y  p r o t e c t e d  r e e f  p l a t f o r m ,  

He d e s c r i b e s  t h e  r e e f  f r o n t  a s  g e n e r a l l y  o r i e n t a t e d  N30 W ,  
p a r a l l e l  t o  modern p r e v a i l i n g  wave t r a i n s ,  w i t h  a  s e r i e s  o f  i r r e g u l a r  
p r o j e c t i o n s  w i t h  a  g e n e r a l  o r i e n t a t i o n  o f  N 70 E and which appear  
from a e r i a l  photographs  t o  p a r a l l e l  modern spur  and groove s t r u c t u r e s  
d i r e c t l y  seaward o f  t h e  r i d g e  ( P l a t e  1 ) .  F o s s i l  remains from t h e  
r e e f  f r o n t  i n l a n d  o f  P e l i c a n  P o i n t  ( F i g ,  3)  show s p e c i e s  o f  M o n t a s t r e a  
and D i p l o r i a  ( P l a t e  3 ) .  Howard a l s o  n o t e s  t h e  p resence  o f  t h e  
whelk Ci ta r ium p i c a .  F u r t h e r  back on the  r e e f  p l a t f o r m  remains of 
Acropora c e r v i c o r n i s  a r e  found ( P l a t e  4 )  and Howard a d d i t i o n a l l y  n o t e s  
t h e  f o s s i l s  o f  mol lusca  Codakia and O l i v e l l a ,  and c o r a l s  P l i l l e p o r a ,  
D i p l o r i a  and Montas t rea .  Here t h e  f o s s i l  c o r a l s  a r e  normal ly  
c o n c e n t r a t e d  i n  r e l a t i v e l y  smal l  a r e a s  which he i n t e r p r e t s  a s  
r e p r e s e n t i n g  smal l  p a t c h  r e e f s  developed 1 -oca l ly  on t h e  p l a t f o r m ,  

Sample d a t e s  have n o t  been ob ta ined  f o r  t h e  Anegada l i m e s t o n e  
and e s t i m a t e s  o f  age of t h e  f o s s i l  r e e f  a r e  based on o b s e r v a t i o n s  o f  
p r e v i o u s  workers .  Howard (1970) c l a s s i f i e s  i t  a s  e x c l u s i v e l y  l a t e  
Cenozoic l imes tone  p o s s i b l y  o f  P l e i s t o c e n e  age. F u r t h e r  ev idence  t o  
s u g g e s t  t h a t  t h e  r e e f  i s  of t h e  l a t e  Cenozoic e r a  i s  f u r n i s h e d  by t h e  
f a c t  t h a t  d u r i n g  t h e  l a t e  Mesozoic and e a r l y  T e r t i a r y  t h e  A t l a n t i c  and 
P a c i f i c  Oceans were connected through what i s  now c e n t r a l  America;  a s  
a  r e s u l t ,  r e e f  genera  i n  both  oceans  were c l o s e l y  r e l a t e d ,  t h e  c l o s i n g  
of t h e  Is thmus o f  Panama t h a t  occur red  i n  t h e  Miocene and t h e  number 
o f  A t l a n t i c  genera  decreased t o  l e s s  than  20 w h i l e  P a c i f i c  genera  
i n c r e a s e d  t o  more t h a n  80 .  (Mil l iman,  1973) .  S i n c e  t h e  v i s i b l e  
f o s s i l  evidence from Anegada i s  c l e a r l y  a  Car ibbean fauna ,  t h e  l a s t  



r e e f  growth has und.oubtedly occurred s i n c e  the  Miocene segrega t ion .  
Add i t iona l ly ,  on t h e  geologica l  evid.ence of Heatwole and. MacKenzie 
(1967) t he  Puerto Rican Shelf  would have been i n  ex i s t ence  pos t  t he  
Miocene and. poss ib ly  provided a  shallow enough base f o r  r ee f  form- 
a t i o n ,  although the  water  depths over t h i s  p a r t  of the  s h e l f  a r e  
probably no t  q u i t e  a s  c l e a r  c u t  a s  t h e i r  model of s e a  l e v e l  changes 
sugges ts  . 
Tectonics  o r  Sea Level  Stands 

Anegada's emergence could have occurred a s  a  r e s u l t  of two 
poss ib l e  even t s ,  (1 )  t e c t o n i c  a c t i v i t y  causing l o c a l  u p l i f t ,  o r  
( 2 )  r ee f  growth dur ing  the  high s e a  l e v e l  s tands  of the  i n t e r  
g l a c i a l .  The evidence suppor t ing  these  two p o s t u l a t e s  w i l l  now be 
examined. 

Blume (1974) observes t h a t  low l y i n g  limestone p l a t eaux  i n  t he  
Caribbean a r e  f r equen t ly  p a r t l y  d i s sec t ed  marine abras ion  platforms 
of P l e i s tocene  age which have been u p l i f t e d  by r e c e n t  t e c t o n i c  
a c t i v i t y .  Furthermore r ecen t  p l a t e  t e c t o n i c s  have e s t ab l i shed  
Anegada's p o s i t i o n  i n  a  p o t e n t i a l l y  a c t i v e  a r e a ,  on the  edge of t he  
Caribbean p l a t e  under which the  A t l a n t i c  p l a t e  i s  forced ( ~ o r s f i e l d  
and Bennet S tone ,  1972).  I f  the  o r i g i n  i s  indeed t ec ton ic  u p l i f t  
then by the r e s u l t s  of faunal  s i m i l a r i t y  (Heatwole and MacKenzie, 
1967) it i s  probable t h a t  the  r e e f  would have been u p l i f t e d  a t  some 
time before  10,000 BP i n  order  f o r  the land br idge  t o  have ex i s t ed .  

The second p o s s i b l e  mechanism i s  t h a t  of s ea  l e v e l  change. 
S t odda r t  (1969) notes  t h a t  evidence from marine t e r r a c e s ,  e s p e c i a l l y  
i n  Europe, i n d i c a t e s  a  general  Quaternary sea  l e v e l  r eg re s s ion  from 
an e a r l y  P l e i s tocene  l e v e l  180 m above the  p re sen t .  Success ive ly  
lower t e r r a c e s  correspond t o  success ive  i n t e r  g l a c i a l  s ea  l e v e l s  
i n  t h i s  scheme. Reefs ,  t h e r e f o r e ,  could presumably have been b u i l t  
t o  h igher  l e v e l s  than the  p re sen t  dur ing  each of these  i n t e r g l a c i a l s ,  
I n  the  western A t l a n t i c ,  Broecker and Thurber (1965) have c a l c u l a t e d  
da t e s  from Bahaman and F lo r ida  Key l imestones which i n d i c a t e  t h a t  
per iods  o f  marine l imestone formation ex i s t ed  a t  about 85 ,000 ,  
l30,000,  and 190,000 years  ago, and imply t h a t  the  su r f ace  of t he  
ocean was then s l i g h t l y  h igher  than a t  p re sen t .  S toddar t  (1969) 
a l s o  po in t s  ou t  t h a t  s l i g h t l y  e leva ted  r e e f s  and l i t h i f i e d  depos i t s  
of r ee f  o r i g i n  a r e  common throughout t he  r e e f  s e a s ,  and some of 
these  exposures have been c o r r e l a t e d  wi th  emergent t e r r a c e s  on 
P a c i f i c  high i s l a n d s  and r e f e r r e d  t o  Holocene h igh  s tands  of the 
sea .  Uranium s e r i e s  da t ing  of e leva ted  c o r a l  l imestones i n  the 
Indian  and P a c i f i c  Oceans has given a  da t e  a s  l a s t  i n t e r g l a c i a l  
( c i r c a  130,000 BP). He i s  cau t ious ,  however, t o  take account of 
c e r t a i n  cases  where e leva ted  depos i t s  a r e  a t t r i b u t a b l e  t o  l o c a l  
storm a c t i o n ,  a s  i n  Micronesia  (shepard e t  a l . ,  1967) ,  o r  of l o c a l  
t e c t o n i c  emergence, a s  on Guam. The former of these  cau t ions  i s  
u n l i k e l y  i n  t he  case  of Anegada where both o r i e n t a t i o n  and apparent  
zonat ion i s  i n  support  of an e n t i r e  e l eva t ed  r ee f  r a t h e r  than rubble  
beds conta in ing  f o s s i l  c o r a l s .  



Howard (1970) has  apparent ly  committed himself t o  an opinion 
t h a t  Anegada owes i t s  ex i s t ence  t o  previous h igh  s e a  l e v e l  s tands  
by sugges t ing  t h a t  t he  emergent po r t ion  r ep re sen t s  the  maximum 
e l e v a t i o n  a t t a i n e d  by a s e r i e s  of p e r i o d i c a l l y  r e - e s t ab l i shed  b a r r i e r  
r e e f  - carbonate  p la t form complexes. Evidence f o r  t h i s  i s  no t  fo r th -  
coming and remains unsubs tan t ia ted .  

The problem i n  de f in ing  Anegada's emergence thus  remains,  u n t i l  
f u r t h e r  l i g h t  i s  c a s t  by more d e t a i l e d  i n v e s t i g a t i o n s .  
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REEF STRUCTURE OF ANEGADA, BRITISH V I R G I N  ISLANDS 

The ecology o f  r e e f  systems w i t h i n  t h e  Nor thern  Car ibbean h a s  
now been e x t e n s i v e l y  s t u d i e d ,  p a r t i c u l a r l y  a s  a  r e s u l t  o f  t h e  work 
o f  Newel1 (1959) ;  Newel1 e t  a 1  (1951, 1 9 5 9 ) ;  Goreau (1959a,  1959b, 
1966) ; Goreau and Wel l s  (1967) ; Goreau and Goreau (1973) ; and 
Glynn (1973a and b ) .  I n  a  comprehensive survey  of work i n  t h i s  a r e a ,  
Mil l iman (1973) s t a t e s  t h a t  t h e  most d i s t i n c t i v e  d i f f e r e n c e  between 
c o r a l  r e e f  s t u d i e s  i n  t h e  Car ibbean an3 those  i n  t h e  P a c i f i c  h a s  been 
t h e  d i r e c t i o n  o f  emphasis.  The most r e c e n t  i n v e s t i g a t i o n s  i n  t h e  
Car ibbean have c e n t r e d  around s e d i m e n t o l o g i c a l  and g e o l o g i c a l  a s p e c t s  
of r e e f  and bank environments  whereas P a c i f i c  s t u d i e s  have had an 
e s s e n t i a l l y  b i o l o g i c a l  theme. 

Th is  d i f f e r e n c e  i n  s c i e n t i f i c  approach i s  exempl i f i ed  by work 
which h a s  been c a r r i e d  o u t  t o  d a t e  on t h e  r e e f s  around Anegada, one of 
t h e  most n o r t h e r l y  i s l a n d s  of t h e  B r i t i s h  V i r g i n  Group. A  b r i e f  
ment ion of t h e  geology of  t h e  i s l a n d  i s  recorded  by M a r t i n  Kaye (1959) 
b u t  more r e c e n t l y  a  reconna i ssance  of t h e  geology of  t h e  i s l a n d  was 
c a r r i e d  o u t  by Howard (1970) -  Th is  paper  d e s c r i b e s  t h e  g e o l o g i c a l  
s t r u c t u r e  o f  Anegada and p r e s e n t s  ev idence  f o r  t h e  o r i g i n  o f  t h e  i s l a n d  
and i t s  sur rounding  r e e f s .  A r e c e n t  paper  by Adey and Burke (1976) on 
t h e  Holocene bioherms of  t h e  E a s t e r n  Car ibbean a l s o  i n c l u d e s  a  b r i e f  
d e s c r i p t i o n  of t h e  r e e f s  around Anegada. A 1  though n o t  s p e c i f i c  t o  
Anegada, t h i s  paper  i s  a l s o  p r i m a r i l y  concerned w i t h  t h e  o r i g i n  o f  
Car ibbean r e e f  s t r u c t u r e s  . 

The fo l lowing  i n v e s t i g a t i o n  i s  an a t t e m p t  t o  d e s c r i b e  t h e  r e e f s  
su r rounding  Anegada from a  b i o l o g i c a l  s t a n d p o i n t .  Because of t h e  n a t u r e  
of t h e  s t u d y ,  d e s c r i p t i v e  methods were adopted t h a t  were e s s e n t i a l l y  
s i m i l a r  t o  those  used by Goreau (1959) i n  h i s  o r i g i n a l  su rvey  of t h e  
Ocho Rios r e e f  o f f  n o r t h - e a s t  Jamaica ,  I n  t h i s  way a  s e m i - q u a n t i t a t i v e  
measure o f  d i v e r s i t y  and abundance of c o r a l  s p e c i e s  was o b t a i n e d  
t o g e t h e r  w i t h  d e s c r i p t i o n s  of unusual  growth forms and d i s t r i b u t i o n  
p a t  t e r n s .  

SITE DESCRIPTION 

Windward Shore 

Along t h e  windward s h o r e  of t h e  i s l a n d  f o u r  main s i t e s  were 
s e l e c t e d .  These were West End, Jack  Bay, L o b l o l l y  Bay and E a s t  End 
( F i g .  4 ) .  I n  a d d i t i o n ,  Cow Wreck Bay and Bone Bay were a l s o  included 
i n  a  p r e l i m i n a r y  r e c o n n a i s s a n c e  survey  and o b s e r v a t i o n s  on t h e s e  
a r e a s  a r e  inc luded  i n  t h e  t e x t .  

Leeward Shore 

Along t h e  leeward s h o r e  n ine  p a t c h  r e e f s  were s t u d i e d  i n  d e t a i l .  
The p o s i t i o n  o f  t h e  s e l e c t e d  s t u d y  a r e a s  i s  shown i n  F ig .  4 .  



METHODS 

I n i t i a l l y  a  b r i e f  pre l iminary  survey of s i t e s  around the  i s l a n d  
was c a r r i e d  ou t  i n  an at tempt  t o  a s c e r t a i n  which a reas  would b e n e f i t  
from more d e t a i l e d  s tudy.  

Windward Shore 

A t  each s e l e c t e d  s i t e  on the  nor thern  shore ,  an a rea  approximately 
% km wide, was mapped from the  shore ,  seawards ac ros s  the r e e f .  The 
shore was f i r s t  mapped by theodo l i t e  and Tellurometer and temporary 
s t a t i o n s  t r i angu la t ed  i n t o  the  Di rec to ra t e  of Overseas Survey network. 
The seaward zone was mapped us ing  an i n f l a t a b l e  wi th  echo sounder and 
r e f l e c t i v e  prisms f o r  t he  Tellurometer instrument .  A snorke l  d ive r  
provided underwater information,  which was recorded along w i t h  s t a t i o n  
f i x e s ,  by the  boatman. The information obtained i n  t h i s  way 
c o r r e l a t e d  extremely we l l  wi th  d e t a i l  taken from a e r i a l  photographs 
and a l s o  provided add i t i ona l  information about s u b s t r a t e  type which 
enabled b e t t e r  i n t e r p r e t a t i o n  of the photographs, 

Transects  were then l a i d  from the  shore across  the r e e f  a s  f a r  
a s  proved phys i ca l ly  poss ib l e .  I n  some cases  t r a n s e c t  l eng th  exceeded 
600 m. The t r a n s e c t  l i n e  was marked a t  10 m i n t e r v a l s  w i t h  buoyant 
coded tags  and was al igned by the  use of shore t r a n s e c t  markers ,  
Depth soundings were then taken a t  each t a g  marker along the  f u l l  
l ength  of the t r a n s e c t  and these  l a t e r  co r r ec t ed  by the use of simple 
t i d a l  da t a  recorded on the  shore.  A p r o f i l e  was then drawn by two 
d ive r s  swimming the  t r a n s e c t  and not ing  c o r a l  s p e c i e s ,  colony s i z e  and 
any o the r  no tab le  phys ica l  f e a t u r e s .  Deta i led  observa t ions  were a l s o  
made on the dominant a lgae  and the  presence of gorgonids and sponges 
noted. The p r o f i l e s  were then employed t o  def ine  any zonat ion  on the  
r e e f ,  The zonat ion system chosen was based upon t h a t  used by Goreau 
and Goreau (1973),  although not  a l l  zones were represented  a t  the  
s i t e s  chosen on Anegada, General ly  the fol lowing zones were recognised - 
Lagoon, Rear r e e f ,  Reef top and Bu t t r e s s ,  A t  two s i t e s  - Jack  Bay and 
East  End i t  was necessary t o  include an inshore  zone w i t h i n  the zonat ion 
scheme, 

Within these  zones the  abundance of recorded c o r a l  spec i e s  was 
noted. A system s i m i l a r  t o  t h a t  used by Goreau (1959) was adopted, 
i n  which r e l a t i v e  abundances were assessed us ing  the  fol lowing 
n o t a t i o n :  

Rare 

Scarce 

Common 

Abundant 

Working from the t r a n s e c t  l i n e  wi th in  a  zone, the a r e a  i n v e s t i -  
gated f e l l  i n  the range of v i s i o n  from t h a t  marker. Underwater 
photographs were taken i n  r e p r e s e n t a t i v e  a reas  and p a r t i c u l a r  note  was 



made of any unusual growth forms encountered during searches .  
Specimens of un iden t i f i ed  c o r a l  spec ies  were c o l l e c t e d  and re turned  t o  
the f i e l d  l abo ra to ry  f o r  l a t e r  i d e n t i f i c a t i o n .  

Leeward Shore 

On the southern shore where d i s c r e t e  patch r e e f s  a r e  found, work 
concentrated on a  t o t a l  d e s c r i p t i o n  of the  patch toge ther  w i t h  an 
e s t ima t ion  of t h e  abundance of observed c o r a l  spec i e s .  

OBSERVATIONS 

A notab le  f e a t u r e  of the  windward shore r e e f  i s  i t s  con t inu i ty .  
Only a t  a  few po in t s  a long the 11 mi le  sho re l ine  i s  i t  broken by narrow 
channels and only a t  one p l ace  does i t  appear t o  be absent  - Deep Bay. 
Along i t s  l eng th  the re  i s  cons iderable  v a r i a t i o n  i n  the sho re l ine  t o  
r ee f  d i s t ance  (F'ig. 4 and P l a t e  1 ) .  S t a r t i n g  a t  West End the  main 
r e e f  l i e s  approximately 500 m o f f sho re ;  a t  Windlass Bight 2 km; a t  
Jack Bay only 200 m ,  and a t  Pe l i can  Po in t  the  d i s t ance  inc reases  up 
t o  3 km a s  the  r ee f  leaves the eastermost  po in t  of the  i s l a n d  t o  form 
Horse Shoe Reef, A t  one l o c a t i o n ,  So ld i e r  Po in t ,  the r e e f  comes 
wi th in  seve ra l  metres of the sho re l ine .  

The main r e e f  system c o n s i s t s  of a  mixture of c o r a l  and a l g a l  
r i d g e  systems; the dominant c o r a l l i n e  a lgae  being c rus tose  spec i e s  
such as  Lithophyllurn spp . ,  Poro l i thon  spp. ,  and Neogoniolithon spp, 
One outs tanding  f e a t u r e  of the main r e e f  system on the  no r th -eas t e rn  
s i d e  of Anegada i s  the pa tch iness  of the Acropora palmata dominated 
r e a r  r e e f ,  much of which i s  dead, ex t ens ive ly  bored and coated by 
c rus tose  c o r a l l i n e  a lgae .  Another s i g n i f i c a n t  f e a t u r e  of the r e e f  
s t r u c t u r e  i s  the lack of any 'd rop-of f '  beyond the  b u t t r e s s  zone. As 
noted e a r l i e r  by Adey and Burke (1976) t h i s  reg ion  c o n s i s t s  of a  
c o r a l l i n e  dominated spur and groove f o r e - r e e f ,  Maximum depths,  a t  
the base of the spu r s ,  a r e  approximately L O  - 15 m ,  the bottom s lop ing  
away gen t ly  seawards, I t  has  been suggested by Adey t h a t  a shallow 
bench e x i s t s  a t  10 - 15 m ,  s l op ing  from west t o  e a s t ,  upon which ~ h e  

There follows a  general  d e s c r i p t i o n  of the main r ee f  system of 
Anegada i n  terms of the zones descr ibed e a r l i e r  f o r  the windward shore ,  
and comparative desc r ip t ions  f o r  s e l ec t ed  patch r e e f s  on the leeward 
shore.  

Windward Shore 

i )  Inshore Zone 

An inshore  zone could only be defined a t  two l o c a t i o n s  along the  
windward shore of Anegada - a t  t r a n s e c t  2 i n  3ack Bay and h-ansects  5 
and 9 a t  East  End ( P l a t e s  16 and 18) .  

The p r o f i l e  f o r  t r a n s e c t  2 a t  Jack Bay shows an inshore  a r e a  of  
beach rock.  This s t r u c t u r e  extended approximately 1 km along the  
western shore of Jack Bay but  a s  the p r o f i l e  i n d i c a t e s ,  was l imi t ed  



i n  i t s  e x t e n t  seaward. The beach rock had abundant a l g a l  cover i n  
the  t i d a l  pools ,  the dominant spec i e s  being Turbinar ia  t u rb ina t a .  
Also recorded i n  t h i s  h a b i t a t  were l a r g e  numbers of the ch i ton  
Acanthopleura granula ta  ( ~ m e l i n ) .  

I n  c o n t r a s t ,  a t  the East  End of the  i s l a n d  the inshore  zone was 
found t o  c o n s i s t  of a  f r i ng ing  r ee f  ( P l a t e  18 ) .  The s t r u c t u r e  
extended approximately 2 km e a s t  of Pe l i can  P o i n t ,  around the e a s t e r n  
t i p  of the i s l a n d ,  and approximately 400 m t o  the  west of the  Po in t  - 
i t s  seaward e x t e n t  being approximately 50 - 100 m. 

P r o f i l e s  of t h i s  zone a r e  i l l u s t r a t e d  i n  Fig. 11 where i t  can 
be seen t h a t  the s t r u c t u r e  may be divided i n t o  th ree  a r e a s :  i )  An 
inshore  sand bottom, colonised by a lgae  and spermatophytes ( t h e  
dominant spec i e s  being P e n i c i l l i s  c a p i t a t u s ,  Halimeda i n c r a s s a t a  and 
Syringodium f i l i f o r m e  and Thalass ia  testudinum r e s p e c t i v e l y ) ,  i i )  a 
c o r a l l i n e  a lgae  dominated s e c t i o n ,  and i i i )  an ou te r  l i v i n g  c o r a l  
reg ion .  

A t  a  d i s t ance  which va r i ed  between 10 - 15 m from the sho re ,  two 
c o r a l l i n e  algae spec ies  ( i d e n t i f i c a t i o n  s t i l l  t o  be confirmed) became 
dominant. Tha la s s i a ,  Halimeda and P e n i c i l l i s  were s t i l l  p resent  bu t  
were not  a s  abundant a s  before .  

A t  approximately 20 - 25 m from the  sho re l ine  small amounts of 
the co ra l  P o r i t e s  p o r i t e s  va r .  d i v a r i c a t a  were found. Most of t h e  
c o r a l  found a t  t h i s  po in t  was l i v i n g  and in t e r spe r sed  wi th  c o r a l l i n e  
a lgae  and sparse  Thalass ia .  Beyond t h i s  d i s t ance  along the  p r o f i l e ,  
l a r g e  amounts of P o r i t e s  appeared t o  be dead ( r a t i o  1ive:dead approxi- 
mately 1 : 3 )  and encrusted by c o r a l l i n e  a lgae .  Within t h i s  h a b i t a t ,  
cons iderable  numbers of echinoids were found, i n  p a r t i c u l a r  Echinometra 
l ucun te r .  

The components of the ou te r  l i v i n g  edge of the  inshore f r i n g i n g  
r ee f  v a r i e d ,  depending on the s i t e  chosen f o r  s tudy ,  Eas t  of Pe l ican  
Poin t  and a c t u a l l y  extending around the e a s t  end of the i s l a n d ,  the 
ou te r  r i n  of the r e e f  cons is ted  of P o r i t e s  p o r i t e s  v a r ,  d i v a r i c a t a  
( r a t i o  1ive:dead l : f )  which then gave way t o  Acropora palmata i n  the 
deeper waters  (0.5 - 1 , 0  m) of the edge of the s t r u c t u r e .  

West of Pe l i can  Poin t  the ou te r  p a r t  of the ' f r i n g i n g '  r e e f  
cons is ted  predominantly of l i v i n g  P o r i t e s  ( P l a t e  6 ) ,  which provided 
an e x c e l l e n t  h a b i t a t  f o r  many small r ee f  f i s h .  Water depths a t  the  
base of the  P o r i t e s  bank were a l s o  i n  the range 0.5 - 1 .0  m.  

The inshore  f r i ng ing  r ee f  was only  found around the e a s t  end of 
Anegada. Both Almy and Carr ion Torres (1963) and Glynn (1973a) have 
a l s o  descr ibed P o r i t e s  d i v a r i c a t a  Leseuer forming e i t h e r  s epa ra t e  
co lonies  o r  a  continuous cover a t  0 .5 - 1 . 0  m depths c lo se  t o  the 
c o a s t l i n e  around Puerto Rico. Roos (1971) r e p o r t s  pavements of 
P o r i t e s  p o r i t e s  v a r .  d i v a r i c a t a  i n  very shallow water a t  Arashi ,  Aruba. 



i i )  Lagoon Zone 

The lagoon zone was t h e  most e x t e n s i v e  o f  a l l  zones t o  be  
d e s c r i b e d  on t h e  windward s h o r e .  As mentjoned e a r l i e r  t h e  r e e f  
d i s t a n c e  from t h e  s h o r e l i n e  v a r i e d  c o n s i d e r a b l y  a l o n g  t h e  windward 
c o a s t  s o  t h a t  t h e  lagoon may v a r y  i n  i t s  leeward e x t e n t  from 50 m 
t o  1 . 5  km. A comparison o f  t h e  p r o f i l e s  drawn on t h e  windward 
s h o r e  i l l u s t r a t e s  t h i s  w e l l .  Towards t h e  wes t  end o f  t h e  i s l a n d ,  
i . e . ,  West End, Cow Wreck Bay, Bone Bay, Windlass B i g h t ,  where t h e  
lagoon was a t  l e a s t  250 m wide ,  p a t c h  r e e f s  were found which were up 
t o  1 5  - 20 m d iamete r .  A t  b o t h  Cow Wreck Bay and Bone Bay t h e r e  were 
l a r g e  numbers of w e l l  developed p a t c h  r e e f s .  The dep th  of t h e  lagoon 
a t  t h e s e  two s i t e s  ranged between 2  - 4 m.  G e n e r a l l y  t h e  i n s h o r e  
p a t c h  r e e f s  suppor ted  l i t t l e  l i v e  c o r a l  growth, c o n s i s t i n g  o f  a dead 
c o r a l  base  surrounded by sand and a l g a e .  Moving o u t  a c r o s s  t h e  
lagoon towards t h e  main r e e f ,  t h e  pe rcen tage  l i v e  c o r a l  cover  i n c r e a s e d ;  
dominant e n c r u s t i n g  s p e c i e s  such a s  P o r i t e s  a s t r e o i d e s ,  S i d e r a s t e r e a  
s i d e r e a ,  S i d e r a s t e r e a  r a d i a n s ,  and D i p l o r i a  c l i v o s a  b e i n g  r e p l a c e d  by 
Acropora pa lmata ,  Montas t r e a  a n n u l a r i s  and D i p l o r i a  spp ,  a s  massive  
dominants i n  deeper  w a t e r ,  It was noted t h a t  a  l a r g e  p r o p o r t i o n  o f  
Acropora palmata , found on p a t c h  r e e f s  i n  t h e  o u t e r  l agoon ,  was dead,  

A b r i e f  coun t  o f  Strombus g i g a s ,  by a  v i s i t i n g  s c i e n t i s t  from 
t h e  West I n d i e s  L a b o r a t o r y ,  y i e l d e d  11 i n d i v i d u a l s / 2 0 0  s q ,  m ( ~ m s a n d  - 
p e r s .  comm.) i n  t h e  lagoon of  Bone Bay. This mol lusc  was found on a  
sand bottom, c o l o n i s e d  by T h a l a s s i a  and Halodu le ,  a t  a  depth  of 2 - 3 m. 

Tubas t rea  c o c c i n e a  was recorded  on t h e  s h e l t e r e d  seaward edge o f  a  
p a t c h  r e e f  i n  Bone Bay a t  a  dep th  of 0.5 m .  

Table 1 summarises t h e  c o r a l  s p e c i e s  found a t  s i t e s  around t h e  
i s l s n d  and a l s o  i n d i c a t e s  t h e  r e l a t i v e  abundance of t h e s e  s p e c i e s  i n  
each zone.  The c o r a l  Manicina a r e o l a t a ,  was recorded  a t  o n l y  m o  
s i t e s  a long t h e  windward s h o r e ,  one o f  t h e s e  b e i n g  t h e  lagoon zone a t  
West End where i t  was noted a s  s c a r c e ,  A t  West End t h e  most n o t a b l e  
f e a t u r e  of t h e  lagoon was t h e  e x t e n s i v e  sandy a r e a s  covered by 
v a s c u l a r  p l a n t  s p e c i e s  and a l g a e .  These i n c l u d e d ;  T h a l a s s i a  
t e s tud inum,  Syringodium f i l e f o r m e ,  Halimeda i n c r a s s a t a ,  P e n i c i l l i s  
c a p i t a t u s  and Udotea f label lurn ,  A s p e c i e s  l i s t  f o r  t h e  a r e a  i s  g iven  
on page 

A t  Jack  Bay ( t r a n s e c t s  1 and 2 )  and L o b l o l l y  Bay ( t r a n s e c t  3) 
where t h e  lagoon was l e s s  e x t e n s i v e  than  i n  t h e  above a r e a s ,  i . e . ,  
60  - 170 m seaward e x t e n t ,  l e s s  e s t a b l i s h e d  p a t c h e s  o f  c o r a l  were 
found, r ang ing  from i n d i v i d u a l  c o r a l  heads t o  c o r a l  p a t c h e s  1 0  - 20 m 
d iamete r .  G e n e r a l l y  t h e  r a t i o  of l i v e  t o  dead c o r a l  was low - 1 : 3 ,  
t h e  dominant s p e c i e s  be ing  e n c r u s t i n g  forms and those  r e s i s t a n t  t o  
sed imenta t ion .  Acropora pa lmata ,  Montas t rea  a n n u l a r i s ,  Montas t rea  
cavernosa ,  P o r i t e s  p o r i t e s  and Acropora c e r v i c o r n i s  were r e p r e s e n t e d  
a l t h o u g h  t h e i r  d i s t r i b u t i o n  was pa tchy .  The l i v e  c o r a l s  tended t o  
be  based on dead c o r a l  s u b s t r a t e  which was c o l o n i s e d  by a l g a e  s p e c i e s  
such  a s  Padina s a n c t a e - c r u c i s ,  Codium s p p . ,  T u r b i n a r i a  t r i c o s t a t a ,  
Halimeda moni le  and Sporochnus peduncu la tus .  



A t  the  e a s t  end of the  i s l and  the  lagoon a r e a  separa ted  the  main 
r e e f  from the shore by a cons iderable  d i s t ance  - i n  excess  of 1 .5  km. 
From a e r i a l  photographs the  lagoon a t  Eas t  End would appear t o  be an 
a r e a  i n  which the re  i s  cons iderable  t r a n s p o r t  of sediment by c u r r e n t s ,  
much of t h i s  m a t e r i a l  being deposi ted on the  leeward s i d e  of the 
i s l a n d .  Within the lagoon a r e a  worked, s i m i l a r  f e a t u r e s  were noted 
a s  observed a t  West End. Such s i m i l a r i t i e s  included ex tens ive  a reas  
of c o r a l l i n e  derived sand colonised by Thalass ia  and Syringodium, 
in t e r spe r sed  by P e n i c i l l i s ,  Halimeda and Udotea; a l s o  predominantly 
ba r r en  inshore a r eas  wi th  dead c o r a l  s u b s t r a t e  covered by sand and 
a lgae .  Two 90 m t r a n s e c t s  confirmed these general  observa t ions  
( P l a t e  18) .  Transect  6 was l a i d  over an a r e a  covered by Thalass ia  
w i th  patchy and spa r se  c o r a l  cover.  The most s i g n i f i c a n t  f e a t u r e  
a t  t h i s  s i t e  was the  abundance of Strombus gigas over a complete s i z e  
range.  A t  previous s i t e s  on ly  l a r g e  ind iv idua l s  had been noted 
w i t h i n  the lagoon gi one Bay, ~ b b l o l i ~  Bay). Also a t  Eas t  End seve ra l  
l a r g e  specimens of t he  King Helmet s h e l l ,  Cass i s  tuberosa ,  were 
recorded c lose  t o  t he  shore a t  Pe l i can  Poin t .  

m t r a n s e c t ,  approximately 1 km from the  shore ,  
t r ave r sed  an a r e a  i n  which the re  were seve ra l  wel l  developed, i s o l a t e d  
patches of D ip lo r i a  labyr in th i formes ,  Montastrea a n n u l a r i s ,  Acropora 
ce rv i co rn i s  and Acropora palmata. Many specimens of Acropora palmata 
were a c t u a l l y  detached from the o r i g i n a l  c o r a l  base b u t  were s t i l l  
cont inuing  t o  surv ive .  P a r t i c u l a r  note  was made of the  non-hermatypic 
c o r a l  spec i e s ,  Tubastrea coccinea,  which was recorded i n  s eve ra l  seaward 
f ac ing  overhangs of Montastrea annu la r i s .  

No q u a n t i t a t i v e  measurements were made on the  abundance of Diadema 
an t i l l a rum;  most i nd iv idua l s  were seen i n  the  lagoon zone bu t  a t  no 
s i t e  did numbers appear t o  equal the dens i ty  of animals repor ted  on the  
r e a r  r ee f  a t  Taque Bay, S t .  Croix. (Ogden e t  a l .  1972).  

i i i )  Rear Reef 

The r e a r  r e e f ,  a t  t he  major s i t e s  v i s i t e d  on the  windward c o a s t  
(West End, Jack Bay, Loblo l ly  Bay and East  End) extended between 78  - 100 

m beyond the  lagoon t o  the  r e e f  top,  Depths of water  over t he  r e a r  
r ee f  ranged between 1-2 met res ,  w i t h  depths of 2-3 metres  i n  sandy 
a reas  between the c o r a l  growths. C h a r a c t e r i s t i c a l l y  the  r e a r  zone was 
an a rea  i n  which the dominant c o r a l s  were Acropora palmata and t o  a 
l e s s e r  e x t e n t ,  Montastrea annu la r i s .  

Although a s  many a s  27 c o r a l  s p e c i e s ,  out  of a maximum of 31 
recorded f o r  the e n t i r e  i s l a n d ,  were noted i n  t h i s  zone, the d i s t r i b u t i o n  
of c o r a l  was aga in  very  patchy w i t h  cons iderable  amounts of dead c o r a l  
and c o r a l  rubble  i n t e r spe r sed  between l i v e  specimens. The e x t e n t  of 
dead c o r a l  w i t h i n  the  r e a r  r e e f  i s  w e l l  i l l u s t r a t e d  i n  Figures  7 ,  8 ,  9 
and 10 ,  showing p r o f i l e s  of the  windward shore .  The sea-fan Gorgonia 
f labe l lum,  and the  sea-whips Pseudopterogorgia arnericana and ~ l e x a u r a  
spp. were r e l a t i v e l y  common i n  the r e a r  zone, p a r t i c u l a r l y  i n  Jack 
Bay and Loblo l ly  Bay ( P l a t e  7 ) .  



A t  West End t h e  r e a r  r e e f  conta ined  s u b s t a n t i a l  dense patches 
of Tha la s s i a  (up t o  900 sq. m), which was growing upon sand t h a t  had 
accumulated on dead c o r a l  s u b s t r a t e .  General ly  t he re  was a  pauc i ty  
of l i v e  c o r a l  i n  t h i s  r eg ion ;  t h e  m a j o r i t y  of spec i e s  being small  
specimens of  enc rus t ing  forms such a s  P o r i t e s  a s t r e o i d e s ,  P o r i t e s  
p o r i t e s ,  S i d e r a s t e r e a  r ad i ans ,  S i d e r a s t e r e a  s i d e r e a ,  D ip lo r i a  
s t r i g o s a ,  D ip lo r i a  c l i v o s a ,  Agar i c i a  a g a r i c i t e s ,  and Mil lepora 
squarrosa.  

A t  Eas t  End t h e r e  was a  marked pa tch iness  i n  the  r e a r  zone where 
much of  the  s u b s t r a t e  cons i s t ed  of dead c o r a l  rubble ,  p a r t i c u l a r l y  
Acropora ce rv i co rn i s .  Colonies of l i v e  c o r a l ,  however, were wel l  
e s t a b l i s h e d  i n  c o n t r a s t  t o  the  West End., and included Acropora 
pa lmata ,  Montastrea annu la r i s  and Acropora ce rv i co rn i s .  The r e l a t i v e  
abundance of Acropora ce rv i co rn i s  w i t h i n  t h i s  a r ea  was q u i t e  marked; 
l a r g e  co lonies  (0.5 - 2 m diameter)  of D ip lo r i a  labyr in th i formes  were 
a l s o  common. 

Tubastrea coccinea was recorded i n  a  p a r t i c u l a r l y  high energy 
environment - a s  i n d i c a t e d  by ex tens ive  growth of Mil lepora squar rosa  
nearby ( P l a t e  8 )  - a t  t h e  seaward l i m i t  of the r e a r  zone where i t  
merged wi th  the r e e f  top.  The c o r a l  was found i n  an overhand formed 
w i t h i n  a  dead Acropora palmata colony. Several  specimens were 
recorded i n  a  s i m i l a r  s i t u a t i o n  i n  t he  a r e a  and al though l o c a l i s e d ,  
the  spec i e s  was r e l a t i v e l y  common here .  

i v )  Reef Top 

Divis ion  between r e a r  r ee f  and r e e f  top was w i t e  a r b i t r a r y  a t  
some po in t s  along the  windward shore ,  A t  c e r t a i n  s i t e s ,  such a s  
West End, Jack Bay ( t r a n s e c t  I ) ,  Zoblo l ly  Bay and Eas t  End these  were 
zones which could q u i t e  e a s i l y  be defined a s  r ee f  top - however o t h e r  
s i t e s  such a s  Jack Bay ( t r a n s e c t  21, Cow Wreck Bay, and Bone Bay did 
not  appear t o  e x h i b i t  any c l e a r l y  defined r e e f  top zone, 

The general  water  depth over the  r e e f  top of the former s i t e s  
was r e l a t i v e l y  c o n s i s t e n t ,  ranging from 0.1 - 0,5  m, A t  times of 
low d iu rna l  t i d e s ,  many co lonies  of Acropora palmata were f u l l y  
exposed. This was p a r t i c u l a r l y  no t i ceab le  a t  West End and Jack Bay. 
Again t h i s  zone, l i k e  those descr ibed  previous ly ,  was a  reg ion  i n  
which dead c o r a l  predominated - l i v i n g  co lonies  being mainly enc rus t ing  
spec i e s .  Table 1 gives f u l l  d e t a i l s  of a l l  spec i e s  recorded i n  the  
a r ea .  Acropora palmata was again the  dominant spec i e s ,  the r a t i o  of 
1ive:dead being 1 :5 .  One p a r t i c u l a r l y  outs tanding  f e a t u r e  of the 
r e e f  top zone a t  Jack Bay was the ex i s t ence  of a  c o r a l l i n e  r i d g e  
composed of a t  l e a s t  t h ree  c o r a l l i n e  a lgae  spec i e s  ( i d e n t i f i c a t i o n  
s t i l l  to  be confirmed).  ( P l a t e s  9 and 10) .  This r i d g e , a l r e a d y  
i d e n t i f i e d  by Adey and Burke (1976) i s  descr ibed a s  forming a l g a l  
r i dge  lobes o r  ' cup - ree f s '  on the s i d e s  of grooves which extend land- 
ward i n t o  the  r ee f - r idge  system of the  no r theas t e rn  shore of the  i s l and .  
The c o r a l l i n e  a l g a l  r i d g e  suppor ts  numerous f l e shy  a lgae  spec i e s  inc luding  
Dilophus pineensis  which i s  p a r t i c u l a r l y  abundant, D ic tyop te r i s  d e l i c a t u l a ,  



Polysiphonia sp . ,  Hypnea spp. and Ceramium sp. The r i d g e  a l s o  c r e a t e s  
s h e l t e r  f o r  a  d ive r se  ' in - fauna '  inc luding  molluscs (Gastropoda: 
Acmaea s p . ,  Cremides barbadensis  Gmelin., Lucapina s p . ,  T r i c o l i a  
t h a l a s s i c o l a  Robertson, Amphineura: Choneplax l a t a . ,  I snochi ton  sp . )  
echinoderms (Echinometra l u c u n t e r ) ,  s ipuncul id  worms, and amphipod and 
decapod c rus  tacea.  

Inshore of t h i s  reg ion  the  r ee f  top a t  Jack Bay cons i s t ed  of 
dead Acropora palmata which had been consol ida ted  by the  enc rus t a t ions  
of c o r a l l i n e  algae spec i e s  and a l s o  ex tens ive ly  'bored '  ( P l a t e s  11 and 
12 ) .  One of the  organisms r e spons ib l e  f o r  t h i s  e f f e c t  i s  l i k e l y  t o  be 
the  rock boring b iva lve ,  Lithophaga n igra  Orbigny - specimens were 
c o l l e c t e d  from samples of c o r a l  r e tu rned  t o  the  f i e l d  l abo ra to ry .  
Also found wi th in  the  c a v i t i e s  c r ea t ed  by boring were the  b iva lve  
mollusc Barba i t i a  pu lche l l a  Reeve and l a r g e  numbers of I snochi ton  sp ,  

Another f e a t u r e  of t he  r e e f  top along the windward shore was the  
presence of a  Mi l lepora  squarrosa r idge  a t  two s i t e s  - a t  Loblo l ly  Bay 
( t r a n s e c t  3) and a l s o  a t  Eas t  End ( t r a n s e c t  8 ) .  A t  both s i t e s  
Tubastrea coccinea was found ; a t  Lob lo l ly  Bay the  specimen was 
detached bu t  a t  East  End the  c o r a l  was e s t a b l i s h e d  upon dead Acropora 
galmata,  

More abundant a l g a l  cover was aga in  noted a t  West End where the 
dominant spec ies  recorded on the r ee f  top was Turbinar ia  t u r b i n a t a  - 
o t h e r  spec i e s  noted were Padina sanc tae -c ruc i s ,  Halimeda i n c r a s s a t a ,  
Udotea f label lum, and Dictyosphaeria  cavernosa. 

v )  Bu t t r e s s  Zone 

The i b u t t r e s s l  o r  ' spu r  and groove' fore- reef  was much more 
marked towards the west end of the i s l a n d .  Aer i a l  photographs support  
t h i s  observa t ion  and toge ther  w i th  mapping by the  Expedition i n d i c a t e  
t h a t  t he  spurs  and grooves a r e  al igned a t  an angle of 60' t o  the  
s h o r e l i n e ,  on a  bear ing  N - S .  

Observations of the ' b u t t r e s s '  zone a t  Jack Bay, Cow Wreck Bay 
and West End were q u i t e  ex tens ive  but: a t  Loblo l ly  i t  proved phys i ca l ly  
impossible t o  swim over the Mi l lepora  high energy r eg ion ,  Observations 
a t  Eas t  End were s i m i l a r l y  l imi t ed  al though s n o r k e l l e r s  d id  gain access  
t o  one s e c t i o n  of the fo re - r ee f .  

A t  t he  West End s i t e ,  the b u t t r e s s  zone did not  appear t o  be so 
we l l  developed as  a t  s i t e s  a  few km f u r t h e r  e a s t ,  i . e . ,  West End - Cow 
Wreck Bay. On t r a n s e c t  4 the  fore- reef  sloped gen t ly  away t o  a  
maximum depth of approximately 4 m.  On t h i s  s lope  dead c o r a l  pre- 
dominated although i t  was no t  ex t ens ive ly  bored. Dominant c o r a l s  i n  
the reg ion  were t y p i c a l l y  those c h a r a c t e r i s t i c  of a  b u t t r e s s  zone, namely 
Dip lo r i a  c l i v o s a ,  D ip lo r i a  s t r i g o s a ,  Acropora palmata,  and Mil lepora 
squar rosa .  Another marked f e a t u r e  of the s lope  was the  abundance of 
gorgonians (Gorgonia f label lum and Pseudopterogorgia americana) and 
a lgae  (Tubinaria  t u r b i n a t a ,  Stypopodium zonale and Dic tyop te r i s  j u s t i i ) .  



'fie t r a n s e c t  a t  West End ( p l a t e  1 7 )  passed  over  t h e  s p u r  and groove 
system i n  a  r e g i o n  where t h e  maximum h e i g h t  o f  t h e  s p u r s  was o n l y  
1-2 m; t h e  s p u r s  c o n s i s t e d  o f  dead c o r a l  and t h e  grooves between 
them were f i l l e d  by sand.  

F u r t h e r  E a s t  a t  Cow Wreck Bay, a  more developed s p u r  and groove 
system ( p a r t i c u l a r l y  t o  t h e  West o f  t h e  Bay) was a g a i n  c h a r a c t e r i s e d  
by t h e  dominant c o r a l s ,  , Acropora pa lmata ,  
M i l l e p o r a  s q u a r r o s a  and l a r g e  c o l o n i e s  o f  D i p l o r i a  spp.  - - D i p l o r i a  
s t r i g o s a  c o l o n i e s  measur ing up t o  and > 1 m .  The c o r a l s ,  M i l l e p o r a  
s q u a r r o s a ,  ( 'boxwork form' S t e a r n  and Rid ing  1975) and A g a r i c i a  
a g a r i c i t e s ,  v a r .  c r a s s a  were p a r t i c u l a r l y  abundant a t  t h e  edge of 
s p u r s  where t h e  w a t e r  dep th  was approx imate ly  1 m. These s p u r s  
measured up t o  4-5 m i n  h e i g h t  and ranged from 4-10 m i n  w i d t h .  
Beyond t h i s  zone t h e  bottom s loped  g e n t l y  away a t  6-8 m w i t h  no 
marked drop o f f  seaward. 

I n  c o n t r a s t  t o  t h e  p r e v i o u s  a r e a s ,  t h e  b u t t r e s s  zone o f  J a c k  Bay 
( t r a n s e c t s  1 and 2 )  y i e l d e d  a  much g r e a t e r  p r o p o r t i o n  o f  l i v e  c o r a l  
t o g e t h e r  w i t h  a  g r e a t e r  v a r i e t y  o f  c o r a l  s p e c i e s  (Table  1 ) .  The 
s p u r  and groove e f f e c t ,  however, was n o t  a s  e v i d e n t  a t  Jack  Bay a s  a t  
s i t e s  towards t h e  w e s t  end of t h e  i s l a n d ,  A t  t h e  seaward end of 
t r a n s e c t  1 t h e  dominant c o r a l s  were s i m i l a r  t o  those  quoted i n  t h e  
p r e v i o u s  pa ragraph .  P a r t i c u l a r  n o t e  was made o f  t h e  growth form of 
Acropora palmata  which was e n c r u s t i n g  a s  opposed t o  b ranch ing ,  
S p e c i e s  such  a s  I s o p h y l l i a  m u l t i f l o r a  and I s o p h y l l a s t r e a  r i g i d a  were 
recorded  i n  t h e  b u t t r e s s  zone b u t  were l i m i t e d  i n  t h e i r  abundance. 

The b u t t r e s s  zone o f  t r a n s e c t  2  was p a r t i c u l a r l y  s i g n i f i c a n t  i n  
terms of t h e  p resence  o f  t h e  p l a t e - l i k e  form of Montas t rea  a n n u l a r i s  
and a l s o  t h e  abundance of A g a r i c i a  a g a r i c i t e s ,  t h e  more t y p i c a l  form 
w i t h  t h i c k  l e a f - l i k e  outgrowings and c o r a l l i t e s  on a l l  s i d e s  of t h e  
co lony ,  Also on t h i s  t r a n s e c t :  a t  a  dep th  of 1 0  m, a  r e c o r d  o f  
Mussa angu losa  was o b t a i n e d  - t h i s  was t h e  o n l y  s i t e  a t  which t h e  
c o r a l  was recorded ,  

Beyond tlhe bu t t l r esses  formed by Montas t rea  a n n u l a r i s ,  t h e  boctoxn 
l e v e l l e d  o f f  a t  approx imate ly  12 m, w i t h  ev idence  o f  an ' o l d '  s p u r  
and groove fo rmat ion  a t  t h i s  dep th .  These spurs  were a l i g n e d  s i m i l -  
a r l y  t o  those  recorded  a t  West End, a l t h o u g h  t h e i r  o r i g i n s  were n o t  
i n v e s t i g a t e d  by c o r i n g .  The h e i g h t  o f  t h e  s p u r s  was 0 . 5  - 0.8 m 
above t h e  sand f i l l e d  grooves  between them - t h e  s p u r s  themselves  be ing  
covered by sand and a l g a e ,  p a r t i c u l a r l y  T u r b i n a r i a  spp.  From t h e  
f i n a l  marker on t r a n s e c t  2 ,  s n o r k e l l e r s  swam o f f s h o r e ,  beyond t h e  r e e f ,  
f o r  a  d i s t a n c e  o f  1 km. The bottom was s i m i l a r  i n  type t o  t h a t  a r e a  
j u s t  beyond t h e  b u t t r e s s  zone ,  w i t h  i n t e r m i t t e n t  l a r g e  p i l l a r s  of 
Montas t rea  a n n u l a r i s  a r i s i n g  o u t  o f  a  sand s u b s t r a t e  which was 
t r a v e r s e d  by ' t o n g u e s '  o f  rock  o u t c r o p s  covered by sand and a l g a e .  
The dep th  g r a d u a l l y  i n c r e a s e d  t o  15 m about  2  km o f f s h o r e  a t  t h i s  p o i n t .  



Leeward Shore 

The southern  and wes tern  patch r e e f s  border on the shallow waters  
(2-8 m) of Gorda Sound. Charts  of the  a r e a  show a cons iderable  number 
of co ra l  heads breaking s u r f a c e ,  f o r  a  d i s t a n c e  of up t o  3 km from the  
southern  shore of the  i s l a n d ,  and patch r e e f  development i s  q u i t e  
ex tens ive  ( P l a t e s  1 and 13) .  The s i z e  of  t he  patches v a r i e s  from 
between 3-4 m diameter t o  over 100 - 200 m diameter.  P r o f i l e s  of  the  
patch r e e f s  a r e  shown i n  Fig.  13. 

The l i m i t e d  amount of time a v a i l a b l e  f o r  s tudy  r e s u l t e d  i n  the  
d e t a i l e d  d e s c r i p t i o n  of on ly  a  small  number of a r eas .  E ight  pa tch  
r e e f s  were s tud ied  i n  a l l ;  t h e i r  p o s i t i o n  r e l a t i v e  t o  the  i s l and  i s  
shown i n  Fig. 4. Of those pa tch  r e e f s  i n v e s t i g a t e d ,  t he  ma jo r i t y  
showed an e s s e n t i a l l y  s i m i l a r  s t r u c t u r e ,  independent of t h e i r  s i z e ,  
a p a r t  from patch r e e f s  I11 and I X  which were s i t u a t e d  i n  shallow 
waters  (1-2 m) and were much c l o s e r  inshore  than the  o the r  s i t e s  
v i s i t e d ,  The bas i c  s t r u c t u r e  of most of the  patch r e e f s  cons i s t ed  of 
a  c e n t r a l  core  of Acropora palmata surrounded on the o u t e r  edges by 
Montastrea annu la r i s  heads and l a r g e  co lon ie s  of D i p l o r i a  spp. The 
l a t t e r  c o r a l s  formed d i s c r e t e  heads which were based on sand i n  depths 
of water  ranging from 5-6 m. 

A comparison of the  p r o f i l e s  ob ta ined  f o r  each pa t ch  r e e f  
i l l u s t r a t e s  the  s i m i l a r i t y  i n  bas i c  s t r u c t u r e .  The dominant c o r a l  on 
a l l  patches was Acropora palmata and was f r equen t ly  dead and encrusted 
by c o r a l l i n e  a lgae .  

General ly  both the abundance and d i v e r s i t y  of c o r a l  spec ies  was 
g r e a t e r  on the leeward s i d e  of the  i s l a n d  than on the windward shore 
(Table I )  wi th  a  maximum of 2 2  spec t e s  recorded on pa tch  r e e f  I T .  
The abundance of Acropora p r o l i f e r a  was p a r t i c u l a r l y  no t i ceab le  on the  
leeward shore e s p e c i a l l y  on patch r e e f s  11, V I I  and I X *  I n  each case  
the  co lon ie s  were a l l  l o c a l i s e d  on the  shoreward f ac ing  s i d e  of the 
P 

Acropora ce rv i co rn i s  was a l s o  r e l a t i v e l y  abundant - p a r t i c u l a r l y  
on pa tch  r e e f s  V I ,  V L I  and V I I I .  A no tab le  f e a t u r e  on pa tch  r e e f  V I I I  
was an in te rmedia te  form of Acropora palmata and Acropora c e r v i c o r n i s ,  
i n  which c e r v i c o r n i s - l i k e  protuberances p ro j ec t ed  from Acropora palmata 
branches. S imi la r  growth forms have been not iced  by Roos (1971) on 
Bonaire and S t .  Mart in  and obviously such observa t ions  c a s t  doubts 
about the  spec ies  d i s t i n c t i o n .  

A v a r i e t y  of growth forms of o t h e r  c o r a l s  were noted ,  e .g . ,  on 
pa tch  r e e f  I1 and IV, two forms of P o r i t e s  a s t r e o i d e s  were observed - 
t he  t y p i c a l  enc rus t ing  form and a l s o  a  p l a t e - l i k e  v a r i e t y  ( P l a t e  14) .  
Roos (1967) has a l r eady  shown t h a t  i n  l o c a l i t i e s  where l i g h t  i s  
l i m i t i n g  the c o r a l  shows a  conspicuous f l a t t e n i n g  i n  response t o  
ambient l i g h t  condi t ions .  



Agar ic ia  a g a r i c i t e s  va r .  c r a s s a  and var .  f r a g i l i s  were a l s o  
recorded on patch r ee f  11. General ly  Agar i c i a  a g a r i c i t e s  va r .  
f r a g i l i s  was r e s t r i c t e d  t o  overhangs and g u l l i e s  and var .  c r a s s a  t o  
shallow water  on top  of the  patch r e e f .  Mil lepora a l s o  d isp layed  
seve ra l  forms on t h i s  pa tch  r e e f  ( P l a t e  15) .  I n  t h i s  example both 
the bladed Mi l lepora  complanata and the  branching Mi l lepora  a l c i c o r n i s  
a r e  i l l u s t r a t e d ,  i n  a  water  depth of 3 m.  

A t  on ly  one s i t e  did Montastrea annu la r i s  e x h i b i t  a  v e r t i c a l  
p l a t e  form s i m i l a r  t o  t h a t  recorded i n  the  b u t t r e s s  zone of Jack  Bay - 
t h i s  growth form i s  c h a r a c t e r i s t i c  of the  spec i e s  when growing on 
shadowed v e r t i c a l  su r f aces  (Roos 1971).  

Coral spec i e s  which were e i t h e r  absent  o r  r a r e  a t  s i t e s  v i s i t e d  
on the  leeward s i d e  of the i s l a n d  included Mycetophyllia lamarkana, 
I s o p h y l l a s t r e a  r i g i d a ,  Tubastrea coccinea and Manicina a r e o l a t a .  
The l a t t e r  spec i e s ,  however, was r a t e d  a s  common on patch r e e f  V I  
where detached specimens were found on the sand a t  3-4 m water  depth,  
between the p i l l a r s  of 'Montastrea annu la r i s  surrounding the  pa tch ,  

I n  general  Gorgonids were abundant a t  a l l  s i t e s  - the dominant 
spec ies  being Gorgonia f labe l lum,  Pseudopteryogorgia americana and 
Plexaura spp. 

Apart from patch r e e f s  T I 1  and I X ,  r e l a t i v e l y  few a lgae  spec i e s  
were recorded on the  o the r  pa tch  r e e f s  v i s i t e d .  Calcareous spec i e s  
noted i n  sand around the  r e e f s  included Halimeda opunt ia ,  P e n i c i l l i s  
c a p i t a t u s  and Udotea f label lum. The Queen conch, Strombus g igas ,  
was recorded around patch r e e f  I V  (approximate d e n s i t y  8 per  200 sq.  m.) 
and a l s o  around pa tch  r e e f  V I  ( 5  per 200 sq.  m. ) .  

Patch r e e f s  111 and IX were un l ike  o t h e r  s i t e s  v i s i t e d  on the  
leeward shore of the i s l a n d  s i n c e  they were i n  much shallower water  
(1-2 m) and a s  a  r e s u l t  were co lonised  by many a lgae  spec i e s ,  Patch 
r ee f  I11 a t  Pomato Poin t  was loca ted  only 50 m from the shore and 
cons is ted  of mainly dead Acropora palmata which had been encrus ted  
and consol idated by c o r a l l i n e  a lgae  and a l s o  ex tens ive ly  bored, 
Coral spec i e s ,  r e s i s t a n t  t o  sedimentat ion such a s  S i d e r a s t e r e a  r ad i ans  
and Dip lo r i a  c l i v o s a  were common. 

Patch r e e f  I X  cons is ted  of s i m i l a r  dominant c o r a l  spec i e s  and 
was a l s o  covered by abundant a l g a l  growth wi th  dense Thalass ia  between 
c o r a l  outcrops.  A complete l i s t  of dominant a lgae  spec i e s  c o l l e c t e d  
a t  these  s i t e s  can be found i n  Table 2.  



SUMMARY 

A l t o g e t h e r  31 s p e c i e s  o f  c o r a l  were recorded  on Anegada - t h a t  
i s  i n c l u d i n g  s i t e s  v i s i t e d  on b o t h  t h e  windward and leeward s i d e s  o f  
t h e  i s l a n d .  This  f i g u r e  compares w i t h  37 s p e c i e s  from Cuba (Duar te  
B e l l o  1 9 6 1 ) ;  34 s p e c i e s  from P u e r t o  Rico (Almy and C a r r i o n  Tor res  
1963) ;  34 s p e c i e s  from Barbados ( ~ e w i s  1960) ;  29 s p e c i e s  from Curacao 
(Roos 1 9 6 4 ) ;  62 s p e c i e s  from Jamaica  (Goreau and Wells  1967)  and 
46 S c l e r a c t i n i a n  s p e c i e s  from Bonaire ( s c a t t e r d a y  1974) .  A l l  t h e s e  
c o l l e c t i o n s  involved t h e  use  o f  s i m i l a r  s k i n d i v i n g / s n o r k e l l i n g  
t echn iques .  However, a s  Goreau and Wells  s t a t e  i n  t h e i r  paper  on 
t h e  sha l low wate r  S c l e r a c t i n i a  of Jamaica ,  i t  i s  impor tan t  t o  d e f i n e  
t h e  dep th  range  i n  which t h e s e  s t u d i e s  were c a r r i e d  o u t ,  e . g . ,  Lewis 
worked t o  1 0  m; Roos and S c a t t e r d a y  t o  30 m ,  Goreau t o  96 m, w h i l e  
o t h e r  workers  r e s t r i c t e d  t h e i r  c o l l e c t i o n s  t o  dep ths  of l e s s  t h a n  1 0  m 
i n  a r e a s  t h a t  were main ly  on t h e  i n n e r  lagoon s i d e  of r e e f s ,  The 
maximum dep th  worked around Anegada by members of t h e  Exped i t ion  was 
1 0  m ,  

The apparen t  absence of Madracis d e c a c t i s  may be accounted f o r  
by t h e  worked dep th  of o n l y  1 0  m ,  s i n c e  t h i s  s p e c i e s  i s  u s u a l l y  
r e s t r i c t e d  t o  deeper w a t e r ,  t h e  s h a l l o w e s t  r e c o r d  from m a t e r i a l  
examined i n  t h e  Nether land A n t i l l e s  be ing  9 . 4  m ( ~ o o s  1971) .  
S c a t t e r d a y  (1974) however r e p o r t s  abundant Madracis d e c a c t i s  c o l o n i e s  
i n  w e l l  concealed c a v i t i e s  i n  shal low w a t e r s  on t h e  Kralendyk r e e f s  
of t h e  Nether land A n t i l l e s .  

Of those  s p e c i e s  noted on Anegada, t h e  l a r g e s t  number recorded  
on t h e  windward s h o r e  occur red  w i t h i n  t h e  r e a r  zone of Jack  and 
L o b l o l l y  Bay, Up t o  24 s p e c i e s  were observed h e r e  and t h e s e  
f i g u r e s  compare w e l l  w i t h  t h e  numbers of c o r a l  s p e c i e s  recorded  on 
i n d i v i d u a l  p a t c h  r e e f s  on t h e  leeward s h o r e  (17 - 2 4 ) .  The number 
of c o r a l s  recorded on t h e  r e e f  top  and b u t t r e s s  zone however was 
r e l a t i v e l y  low a t  a l l  s i t e s  on t h e  windward s h o r e .  Goreau (1973) 
d e s c r i b e s  s i m i l a r  r e s u l t s ,  i n  p a r t ,  f o r  t h e  Jamaican n o r t h  c o a s t  r e e f s  
where he  shows t h a t  t h e  r e a r  zone i s  an a r e a  c o n t a i n i n g  a v a r i e d  
S c l e r a c t i n i a n  community ( i . e . ,  9  f a m i l i e s :  1 7  genera :  29 s p e c i e s )  and 
t h e  r e e f  f l a t  S c l e r a t i n i a n  fauna i s  impoverished (7 f a m i l i e s :  1 0  g e n e r a :  
2 2  s p e c i e s ) .  However, i n  a d d i t i o n ,  t h e  b u t t r e s s  zone i s  d e s c r i b e d  a s  
the  r i c h e s t  h a b i t a t  of t h e  r e e f  w i t h  41 s p e c i e s  of 2 3  genera  of herma- 
t y p i c  S c l e r a c t i n i a  and 2 s p e c i e s  o f  H y d r o c o r a l l i n a .  C e r t a i n l y  t h i s  i s  
n o t  t h e  c a s e  i n  Anegada where t h e  maximum number o f  s p e c i e s  recorded  
w i t h i n  t h e  b u t t r e s s  zone of Jack Ray was 1 5  (6 genera )  a s  compared w i t h  
t h e  more d i v e r s e  r e a r  r e e f .  There may be s e v e r a l  r e a s o n s  f o r  t h i s  
marked d i f f e r e n c e  i n  o b s e r v a t i o n s  : f i r s t l y  , t h e  b u t  t r e s s  zone on 
Anegada i s  found i n  r e l a t i v e l y  sha l low w a t e r ,  c e r t a i n l y  n o t  i n  e x c e s s  
of 1 0  m whereas s i m i l a r  zones i n  Jamaica  ex tend  doxgn t o  dep ths  o f  2 0  m.  

Secondly,  t h e  n o r t h  c o a s t  o f  Jamaica may n o t  be exposed t o  t h e  
same p h y s i c a l  f o r c e s  ensu ing  from wave a c t i o n  a s  t h e  windward r e e f  o f  
Anegada where t h e r e  i s  a  c o n s i d e r a b l e  amount of dead and broken c o r a l  
w i t h i n  t h e  mixed c o r a l / a l g a l  r i d g e  system. The e f f e c t  o f  wave a c t i o n  



i s  q u i t e  obvious, p a r t i c u l a r l y  a t  East  End., where branches of  
Acropora palmata a r e  found detached. from t h e i r  o r i g i n a l  bases .  A s  
r epo r t ed  by o the r  workers (D'Arcy 1975) a 'ground-sea'  d.uring the  
win te r  months inc reases  wave a c t i o n  cons iderably  on the  exposed 
nor thern  shores  of t he  i s l and .  

Thi rd ly ,  hur r icane  damage i s  q u i t e  p o s s i b l e ,  a s  noted elsewhere 
i n  the Caribbean (S toddar t  1963, 1974). The most r e c e n t  hur r icane  t o  
a f f e c t  Anegada has been Hurricane Donna i n  1960 which removed many 
houses from t h e i r  foundations i n  t he  'Se t t l emen t ' .  As a po in t  of 
i n t e r e s t  i n  t h i s  con tex t ,  a severe  t r o p i c a l  storm ( l a t e r  t o  become 
Hurricane Elouise)  h i t  the  i s l a n d  during the  l a t e  summer of 1975 a f t e r  
t he  completion of the  c u r r e n t  survey. The resemblance of t he  Anegada 
r e a r  r e e f  t o  s i t e s  a f f e c t e d  by hur r icane  damage on the  B r i t i s h  
Honduras r e e f s  i s  q u i t e  marked (S toddar t  pers .  co rn . ) .  

Although i t  i s  not  p e r f e c t l y  c l e a r  why the  b u t t r e s s  zone of the  
windward r ee f  i s  so depauperate i n  terms of c o r a l  s p e c i e s ,  i t  should 
be mentioned t h a t  i n  a survey of Grand Cayman r e e f s ,  Roberts (1974) 
descr ibes  the upper fore- reef  t e r r a c e  of the nor thern  f r i n g i n g  r e e f  
(water depths 5-10 m) a s  a ' b a r r e n  p l a i n ' .  He be l i eves  t h a t  t he  
in t ense  energy of the  waves i s  d i s s i p a t e d  i n  t h i s  zone and a s  a 
r e s u l t  only enc rus t ing  and low r e l i e f  growth £ o m s  of c o r a l  a r e  found 
he re .  

I n  terms of dominant c o r a l  spec i e s  the most ev ident  must s u r e l y  
be Acropora palmata which dominates both the  r e a r  r e e f  and r e e f - f l a t  
on the  nor th-eas te rn  r ee f  and a l s o  c o n s t i t u t e s  the c e n t r a l  core  of 
many of t he  leeward patch r e e f s .  Such f ind ings  a r e  i n  l i n e  wi th  the 
observa t ions  of M i l  liman (197 3)  who s t a t e s  t h a t  a1  though Acropora 
palmata may be the  dominant c o r a l  i n  Northern Caribbean r e e f s  (Newel1 
e t  a l .  1951, 1959; Ginsburg 1956; Shinn 1963; Logan 1969) and 
Montastrea annu la r i s  the dominant on south-western Caribbean a t o l l s  
(Milliman 1969a) t h i s  g e n e r a l i s a t i o n  does not  always hold ,  For 
i n s t ance  Acropora palmata has a l s o  been shown t o  be the dominant c o r a l  
a t  S t .  Croix ( V . 1 . )  even though the  c l imate  resembles the southern  
r a t h e r  than the  nor thern  Caribbean (Milliman l973) ,  With regard t o  
t he  cons iderable  amounts of  dead Acropora palmata no t i ced  on t h e  
windward r e e f  of Anegada, i t  has been previous ly  suggested by Shinn 
(1963) t h a t  dead Acropora on the  F lo r ida  r e e f s  i s  the  r e s u l t  of 
'over-crowding':  Roos (1971) however does no t  a t t r i b u t e  t h i s  cause t o  
t he  death of co lon ie s  i n  Bonaire. I n  a more r e c e n t  review of r e e f s  
around Bonaire Sca t t e rday  (1974) notes  t h a t  p r o l i f i c  growth of t h i s  
spec i e s  i s  o f t e n  l imi t ed  t o  a r eas  wi th  heavy wave a c t i o n  (Goreau 1959; 
S t o r r  1964; Hoffmeister and Mu1 t e r  1968). I n  Bonaire a s  i n  Anegada 
h e a l  thy Acropora palmata may be found on both the seaward margins of 
the  r ee f  a s  we l l  a s  along channels (presumably the re  i s  s u f f i c i e n t  
wave a c t i o n  along channels t o  promote growth). According t o  
Sca t t e rday  a s i m i l a r  s i t u a t i o n  e x i s t s  i n  the windward r e e f s  of t he  
Caribbean Gulf of Mexico where p a r t s  of the co lon ie s  i n  more shore-  
ward l o c a t i o n s  a r e  k i l l e d  a s  a r e s u l t  of being forced i n t o  a p o s i t i o n  
where wave a c t i o n  i s  diminished t o  an i n t o l e r a b l e  l e v e l ,  i n  the l e e  
of o the r  co lon ie s  t h a t  a r e  e s t a b l i s h e d  seaward. 



Fur ther  d e t a i l e d  observa t ions  obviously need t o  be obtained 
around Anegada, p a r t i c u l a r l y  on the  leeward s i d e  of the  i s l a n d  and 
along Horse Shoe Reef where patch r e e f s  abound. I n  terms of c o r a l  
growth, pa tch  r e e f s  i n  the  l e e  of the i s l a n d  showed not  on ly  a  
r e l a t i v e l y  good d i v e r s i t y  of c o r a l  spec ies  bu t  a l s o  a  r e l a t i v e l y  
g r e a t e r  abundance of these  spec i e s  when compared w i t h  the nor thern  
r e e f  - p a r t i c u l a r l y  l a r g e  co lonies  of the  fol lowing spec ies  be ing  
found: Acropora c e r v i c o r n i s ,  Acropora p r o l i f e r a ,  D ip lo r i a  
labyr in th i formes  and Dip lo r i a  s t r i g o s a .  Sca t t e rday  (1974) a l s o  
r e p o r t s  vigorous r ee f  growth i n  leeward a reas  of Bonaire.  This i s  
i n  c o n t r a s t  t o  many o the r  Caribbean r e e f  systems where r e e f s  loca ted  
on the  leeward s i d e s  of i s l a n d s  a r e  poor ly  developed when compared 
t o  those found on the  exposed windward c o a s t s  ( ~ i l l i m a n  1973). 
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P 1 a t e  I . *  Aer ia l  Mosaic: composed from 1959 USAF photos .  



hysiographic subdivisions (a f ter  Howard . 9 



P l a t e  2 P o t h o l e s  i n  Limestone: Eas t  End. 

P l a t e  3 F o s s i l  D i p l o r i a :  P e l i c a n  P o i n t .  



P l a t e  4 Foss i l  Acropora cervicornis:  Pel ican Point .  

P l a t e  5 Anegada f rom East End. 
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TABLE 1 L I S T  OF CORAL S P E C I E S  AND THEIR ABUNDANCE : ANEGADA, B R I T I S H  VIRGIN ISLANDS. 

WINDWARD SHORE LEEWARD SHORE 

PATCH R E E F S  JACK BAY WEST END COW WRECK 
BAY 

LOBLOLLY EAST END 
TRANSECT 1 TRANSECT 2 

S P E C I E S  

ANTHOZOA SCLERACTINIA 

ACROPOR IDAE 

Acropora c e r v i c o r n i s  

Acropora pal  ma t a  

Acropora pro1 i f  e r a  

AGARIC I I D A E  

A g a r i c i a  a g a r i c i t e s  ( v a r .  c r a s s a )  

A g a r i c i a  a g a r i c i t e s  ( v a r .  f r a g i l i s )  

SIDERASTRE IDAE 

S i d e r a s t r e a  r a d i a n s  

S i d e r a s t r e a  s i d e r e a  

PORITIDAE 

P o r i t e s  a s t r e o i d e s  

Por i  t e s  p o r i  tes ( v a r .  d i v a r i c a t a )  

P o r i t e s  p o r i t e s  ( v a r .  c l a v a r i a )  

P o r i t e s  p o r i t e s  ( v a r .  f u r c a t a )  

FAVI  IDAE 

Fav ia  f ragrum 

D i p l o r i a  c l i v o s a  

Dip1 o r i a  s t r i g o s a  

D i p l o r i a  l a b y r i n t h i f o r m i s  

Mon tas t rea  a n n u l a r i s  

Mon tas t rea  c a v e r n o s a  



WINDWARD SHORE LEEWARD SHORE 

WES'I' END COW bRECK JACK BAY LOBLOLLY EAST END 
BAY TRANSECT 1 TRANSECT 2 BAY 

PATCH REEFS 

SPECIES 

FAVIIDAE cont. 

C o l p o p h y l l i a  b r e v i s e r i a l i s  

C o l p o p h y l l i a  amaranthus 

C o l p o p h y l l i a  n a t a n s  

k fan ic ina  a r e o l a t a  

TRCCHOSMILIIDAE 

Dichocoenia s t o k e s i i  

MUSSIDAE 

Sco lymia  l a c e r a  

Mussa angu losa  

I s o p h y l l a s t r e a  r i y i d a  

I s o p h y l l i a  mu1 ti f l o r a  

M y c e t o p h y l l i a  lamarckana 

CARIOPHYLLIDAE 

Eusmi l ia  f a s t i y i a t a  

DENDROPHYLLIIDAE 

T u b a s t r e a  c o c c i n e a  

HYDROZOA MILLEPORINA 

MILLEPORIDAE 

M i l l e p o r a  a l c i c o r n i s  

M i l l e p o r a  squarrosa  

N i l l e m r a  complanata 

Scarce 8 Common @ A 
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P l a t e  6 End of inshore  t r a n s e c t :  Pe l ican  Po in t .  P o r i t e s  
p o r i t e s  var .  d i v a r i c a t a .  

p l a t e  7' Sea-whips Plexaura spp. and Pseudopteragorgia 
a-aericana i n  Jack Bay. 



P l a t e  8 Mil lepora squar rosa  on r ee f  top  a t  East End. 

P l a t e  9 Algal  r i d g e s  on seaward s i d e  of r ee f  a t  Jack Bay. 



P l a t e  10 Specimen of a l g a l  r i d g e ,  P o r o l i t h e a e .  

P l a t e  11 Extensively bored Acropora palmata on r ee f  t o p  a t  
Jack Bay. 



P l a t e  12 Specimen of  bored Acropora palmat a .  

P l a t e  13 P a t c h  r e e f s  on leeward s h o r e  o f  Anegada (Virgin  
Gorda can be seen i n  t h e  background). 



p l a t e  14 P l a t e  l i k e  growth of P o r i t e s  a s t r eo ides .  

p l a t e  15 Bladed Mil lepora complanata and branched a l c i c o r n i s  
oq Pa tch  Reef 11. 



P l a t e  16 J a c k  and  L o b l o l l y  Bays; showing  p o s i t i o n  o f  
T r a n s e c t s  1, 2 and 3.  
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P l a t e  18 East  End; showing p o s i t i o n  o f  T r a n s e c t s  5, 6 ,  7 ,  
8 and 9. 
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SPEZIATOP!IYTA T h a l a s s i r  t c s t u d i n n .  S y r i n g o d i m  F l l i f o m e  

Rl.GAf . - 1 i ~  c a p i c a t u a .  ! l a l lneda  incrasrn tn  

SCI.ERIICTIN1A Acropura pa lmata .  P o r i t e s  p o r i t e s  var d i v a r i c a t a .  P o r i t e s  a s t r c o l d e a ,  

S i d c r a r t r c a  r a d i a n s .  



Fig 12 PATCH REEF PROFILES 

The p r o f i l e s  a r e  p r e s e n t e d  i n  an  o r d e r  cor responding  t o  a  
geograph ica l  d i s t r i b u t i o n  runn ing  from West t o  E a s t ,  s e e  f i g . 4  

Pa tch  Reef I was o n l y  used f o r  a  f i s h  ro tenone  s t a t i o n  
and i s  n o t  t h e r e f o r e  r e p r e s e n t e d  h e r e .  T r a n s e c t s  were n o t  
p o s s i b l e  on P a t c h  Reef 111 due t o  poor  v i s i b i l i t y  b u t  a  p l a n  
view i s  a v a i l a b l e .  
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NOTES ON THE ALGAE OF ANEGADA, BRITISH V I R G I N  ISLANDS 

The marine algae of the  Virgin I s l ands  have been ex tens ive ly  
s tudied  by Borgesen (1913-20). The most u se fu l  r ecen t  reviews 
include the manuals of Taylor (1967) and Chapman (1961, 1963),  and 
both these  works have been used i n  the i d e n t i f i c a t i o n  of a lgae  
spec ies  c o l l e c t e d  on Anegada. More r e c e n t l y  Ear le  (1972) has 
l i s t e d  154 spec ies  of p l a n t s  from Lameshur Bay, S t .  John, inc luding  
26 spec ies  t h a t  were new records f o r  the Virgin I s l ands .  

The c o l l e c t i o n  made i s  no t  intended a s  a  comprehensive survey 
of the i s l a n d ' s  marine algae - only dominant spec ies  were co l l ec t ed  
along the t r a n s e c t  l i n e s  and the re fo re  the spec i e s  l i s t  (Table 2) 
i s  c e r t a i n l y  not  exhaust ive nor complete. A t o t a l  of 46 spec ies  
a r e  recorded from 14 f ami l i e s ,  The da t a  i s  presented i n  t a b u l a r  
form so t h a t  i t  can be r e a d i l y  used a s  both a t o t a l  spec ies  l i s t  and 
f o r  a r ea  r e f e rence .  

Algae were mounted and preserved f o r  taxonomic re ference  a s  
dr ied  specimens, The c o l l e c t i o n  i s  now he ld  f o r  re ference  by the  
Cambridge Anegada Expedit ion,  c / o  D r .  B.E. Brown, Dove Marine 
Laboratory, Univers i ty  of Newcastle upon Tyne, Cu l l e r coa t s ,  Northumberland, 



TABLE 2 

ALGAE and SPERMATOPHYTAE SPECIES LIST 

SPECIES 

CHLOROPHYCEAE 

Cladophora l e s  Family : Cladophoraceae 

Chaetomorpha sp .  

Cladophora c r i s p u l a  V icke r s  

S i p h o n o c l a d i a l e s  Family : Dasycladaceae 

Ace tabu la r i a  c r e n u l a t a  Lanlouroux 

Fdinily : Vdloniaceae 

S ~ p h o n a l e s  Family : Caulerpaceae 

Cnulerpd c u p r e s s o i d e s  va r .  maniillosa (i-iontagne) 
Wcber-van Dossi? 

Caulerpa s c r t u l a r i o i d e s  v a r .  b re i i i pes  (J. Agardh) 
Svcdel  i u s  

C.3i;lerpa rnccmos~l v a r .  c l a v i f e r a  (Turne r )  Neber-van Bosse + 

Caulcrpa racemosa v a r .  o c c i d e n t a l j s  (J. Agardh) Bdrgesen 

Family : Codiaceae 

A v r a i n v i l l e a  ( l o n y i c a u l i s )  (Kut.zing) Murray and Boodle 

iidotca c o n g l u t i n a t a  ( E l l i s  and So lande r )  Lamouroils 

i ldotea i l a h e l l  uin ( E l l i s  and So lande r )  Larnourous 



ALGAE and SPERFLATOPRYTAE SPECIES L I S T  

SPECIES continued 

Turbinar i i i  t r i c o s t a t a  Unrton 

C r y p t o n r m l a l ~ s  Fan! i l  y  : Corn! l iriaccae 
% , , I >  ::'<1!7;1 1 y : ' +l  c>be< i p:,?, 

L z  ihotiiamnion i;p. 

L i t hophy l l  un; sp .  

Goniol i  thon sp .  

P ~ r o l  i t han  sp. 

Amphiroa f r a q i l  issix (Linnaeus)  Lamourous 

Arnphiroa r i y i d a  Lamouroux v a r .  a n t i l l a r i a  Bdrgesen 

G l g a r t l n a l e s  

Mypnea s p .  

Family : iiypneaceae 

Fan!lly : G r a c i l a r i a c e a e  

Halophi l a  t u i l l o n i s  Ascherson 

Syringodium f i l i f o r m c  Kutzing 

Tha la s s i a  t c s t i ~ d i n u m  Konig 
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CORAL REEF FISH OF ANEGADA, BRITISH V I R G I N  ISLANDS 

The f i r s t  mention of t h e  abundant f i s h  l i f e  around Anegada i s  t h a t  
o f  Schomburgk (18321, bu t  i t  was n o t  u n t i l  1973 t h a t  any a t t e m p t  was 
made t o  a s s e s s  t h e  f i s h e r i e s  and m a r i c u l t u r e  p o t e n t i a l  o f  t h e  i s l a n d  
( ~ v e r s e n  e t  a l ) .  During t h e  l a t t e r  su rvey  a  b r i e f  d i v e  was c a r r i e d  
o u t  on p a t c h  r e e f s  o f f  E a s t  P o i n t ,  Anegada and 30 s p e c i e s  o f  r e e f  f i s h  
were recorded .  

Approximately 185 s p e c i e s  (55 f a m i l i e s )  were recorded  i n  t h e  p r e s e n t  
su rvey  a t  s i t e s  on bo th  t h e  windward and leeward s i d e s  of t h e  i s l a n d .  

METHODS 

C o l l e c t i o n  o f  in fo rmat ion  involved f i r s t l y ,  f i shwatch ing  t o  o b t a i n  
e s t i m a t e s  of e a s i l y  v i s i b l e  f i s h  on t h e  r e e f ;  r o t e n o n e  c o l l e c t i o n s  i n  
s e l e c t e d  a r e a s  t o  c a p t u r e  c r y p t i c  s p e c i e s  and t h i r d l y ,  photography of  
f i s h  s p e c i e s  so  c o l l e c t e d  a s  a  record  and a i d  t o  l a t e r  i d e n t i f i c a t i o n .  

Fishwatching was c a r r i e d  o u t  a t  s e l e c t e d  s i t e s .  These inc luded  
Jack  Bay, L o b l o l l y  Bay, West End and E a s t  End on t h e  n o r t h e r n  s h o r e  and 
n ine  pa tch  r e e f s  on t h e  s o u t h e r n  shore .  Br ie f  su rveys  of Cow Wreck Bay 
and Bone Bay a r e  a l s o  included i n  t h e  summary of r e s u l t s .  

A t  each s i t e  p a r t i c u l a r  h a b i t a t s  were chosen t h a t  were r e p r e s e n t a t i v e  
of f e a t u r e s  i n  a  zone,  e . g . ,  i n  t h e  lagoon zone a t  E a s t  End such h a b i t a t s  
inc luded  a  sand s u b s t r a t e ,  a  sand and a l g a e  r e g i o n  and an  i n s h o r e  f r i n g i n g  
r e e f .  Within  t h e s e  a r e a s  t h r e e  p a i r s  o f  d i v e r s  would f i shwatch  f o r  6 0  
m i n u t e s ,  n o t i n g  n o t  o n l y  t h e  p resence  of f i s h  s p e c i e s  b u t  a l s o  t h e i r  
abundance, The fo l lowing  s c o r i n g  scheme was adopted f o r  t h e  s u r v e y :  

Number o f  i n d i v i d u a l s  

Spec ies  a l l o c a t e d  1 
t o  one of 6 groups 
accord ing  t o  numbers 
seen .  11-30 

31-100 
1001  

During t h e  60  minute  f i s h w a t c h ,  t h e  f i r s t  20 minutes  were s p e n t  i n  a 
g e n e r a l  swim of  t h e  a r e a ;  t h e  second and t h i r d  20 minute  p e r i o d s  were 
s p e n t  examining a  r e l a t i v e l y  smal l  a r e a  (approx imate ly  1 0  m i n  e x t e n t )  
paying p a r t i c u l a r  a t t e n t i o n  t o  c r y p t i c  and r e t i r i n g  f i s h  s p e c i e s .  Thus 
a  g e n e r a l  o v e r a l l  impress ion o f  r e l a t i v e  abundance i n  t h e  a r e a  was 
o b t a i n e d .  

R e s u l t s  o b t a i n e d  i n  t h e  f i e l d  from each p a i r  o f  d i v e r s  appeared t o  
show s u r p r i s i n g l y  good agreement f o r  each s i t e  v i s i t e d .  Note was a l s o  
made d u r i n g  f i shwatches  o f  t h e  p resence labsence  o f  j u v e n i l e  f i s h  and 
t h e i r  abundance on t h e  r e e f .  



Several  n igh t  dives were c a r r i e d  out  both on the  nor thern  shore 
and on patch r e e f s  on the  leeward shore ,  i n  an at tempt  t o  descr ibe  any 
changes t h a t  might occur i n  the  f i s h  populat ion on the  r ee f  a f t e r  dark. 

By a s ses s ing  abundances i n  t h i s  way, f a c t o r s  such a s  time of day, 
s t a t e  of t i d e ,  metero logica l  cond i t i ons ,  e t c . ,  a r e  l i k e l y  t o  p lay  an 
important r o l e  i n  determining numbers of f i s h  on the r ee f  a t  any one 
time. I n  t h i s  pre l iminary  survey i t  was impossible t o  s t anda rd i se  
a l l  these  f a c t o r s  and t h i s  l i m i t a t i o n  must be borne i n  mind i n  
i n t e r p r e t a t i o n  of the  f i n a l  r e s u l t s .  

'Rotenone' o r  f i s h  poison s t a t i o n s  were c a r r i e d  out  a t  a  l imi t ed  
number of s i t e s  according to  methods descr ibed by Randall (1963). 
Rotenone i s  an a lka lo id  wi th  an empir ica l  formula of C H 0  and i t s  

23 22 f e f f e c t  upon f i s h e s  i s  t o  cause vasocons t r i c t i on  of the  cap11 a r i e s  of 
the g i l l s  (Hamilton 1941) and hence r e s p i r a t o r y  impairment. Powdered 
rotenone,  however, has r e l a t i v e l y  l i t t l e  e f f e c t  upon inve r t eb ra t e s  
except  the  groups Cephalopoda and T u r b e l l a r i a ,  

I n  the  present  s tudy rotenone was used i n  the  form of d e r r i s  
powder (3-6% ro tenone) .  The powder was mixed wi th  water immediately 
before  u se ,  i n  the following propor t ions ,  f o r  d i s p e r s a l  i n  approximately 

3  3  10 m seawater :  

1 . 2  Kg d e r r i s  powderl2.5 l i t r e s  water 

A p a i r  of d ive r s  f i r s t  s e l ec t ed  the  s i t e  of the  poison s t a t i o n  and 
then est imated the s t r e n g t h  and d i r e c t i o n  of c u r r e n t s  us ing  f luo rosce in  
dye. Appropriate q u a n t i t i e s  of the  poison were r e l ea sed  by the d i v e r s ,  
and on i t s  d i s p e r s a l  two add i t i ona l  p a i r s  of d ivers  a s s i s t e d  i n  the  
c o l l e c t i o n  of f i s h  by n e t t i n g  both on the  sur face  and on the bottom, 
The specimens were then re turned  t o  the boa t ,  moored nearby, where the 
c o l l e c t i o n  was so r t ed  and f i s h  spec ies  placed i n  appropr ia te  tanks of 
seawater before immediate r e t u r n  to the f i e l d  l abo ra to ry  on completion 
of the s t a t i o n .  Time spent  on each s i t e  var ied  between 3-4 hours,  
A t  patch r e e f  I ,  the f i r s t  poison s t a t i o n  attempteQ, subsequent v i s i t s  
i nd ica t ed  t h a t  f i s h  re turned  t o  t h e  pa tch  w i t h i n  24 hours of a p p l i c a t i o n  
and d i s p e r s a l  of the  poison,  

On r e t u r n  t o  the l abo ra to ry  the specimens were prepared f o r  
photography, according t o  methods used by Randall (1961). Each 
specimen was pinned out  i n  a  wax-bottom d i s s e c t i n g  d i s h  and the  f i n s  
f ixed  i n  an e r e c t  p o s i t i o n  before  applying formalin wi th  a  f i n e  p a i n t  
brush t o  the f i n s  and o the r  p a r t s  of the body such a s  t he  g i l l  covers 
e t c .  A few minutes l a t e r  the specimen was removed and covered wi th  a  
small amount of water i n  a  perspex conta iner  - a  photographic record  
was then made. A l l  specimens c o l l e c t e d  a t  rotenone o r  
poison s t a t i o n s  were weighed (ne t  w t . ) ,  measured (s tandard  length)  and 
preserved i n  10% formalin.  

The f i s h  c o l l e c t i o n  i s  now housed a t  the  B r i t i s h  Museum (Natural  
H i s t o r y ) ,  Cromwell Road, South Kensington, London SW7. 



I d e n t i f i c a t i o n  of specimens was made us ing  Bohlke and Chaplin 
(1968);  Randall (1968) and Chaplin and S c o t t  (1972). 

OBSERVATIONS 

A l l  r e s u l t s  a r e  contained i n  the spec i e s  l i s t  (Table 3 )  f o r  
the i s l a n d ,  where abundances a r e  recorded f o r  each h a b i t a t  v i s i t e d .  
Information i s  based on fishwatches during the day. The key a t  the 
end should provide a  guide t o  information on the  abundance of 
juveni le  s p e c i e s ;  specimens co l l ec t ed  i n  rotenone s t a t i o n s ,  e t c .  



TABLE 3 i, I:;'? Oi.' !.'i:;i-I S P E C I E S  ANEGADA. URl'rTSII Vl RGIN i SLANDS 

;,,r.:;;-p p;;j:) COW BONE 
>I!<EC:K BAY JACK RAY 

LOBI.OLLY EAST END LEEWARD SHORE 

PATCH R E E F S  

D:ISYATIDA.E 
D d S y a t l s  d!ni-,?!cans !li!dt?!,r,inc! 

a n d  S c h r o e d c r  
S o u t h e r n  s t  i i i g r d y  

?4YL I O B A T I D E  
Aotobd t u s  ndrinar-i ( E u p h r - ~ s c : ! )  
S p o t t e d  E a g l e  Ray  

ELOP 1i)i:E 
Meydlops a t i m t i c d  V ~ i l e r i c i c . n i ; c s  
T d r p o r i  

CLUPEIDAE 
i:drcncji~!a h u n i e r n l  is C i i i i i c r  
R c d e a r  s a r d i n e  



SPECIES 

SYNODONTIDAE 
S y n o d u s  s y n o d u s  ( L r n n a a u s j  
Red L ~ z a r d f l s h  

S y n o d u s  f o e t c n s  ( L i n n a e u s )  
I n s h o r e  l i z a r d f i s h  

S y n o d u s  i n t c r m e d i u s  ( A g a s s i z )  
S a n d  d i v e r  

T I - a c h i n o c e p h a i u s  inyops ( F o r s t e r )  
S n a k e f i s h  

!4ORINGUIDAE 
i l o r i n y u a  e d r d o r d s i  ( J o r d a n  a n d  

B o l l m a n )  
S p a g h e t t i  e e l  

XEMOCONGRIDAE 
C h i l o r h i n u s  s u e n s o n i  L u t k e n  
S e a g r a s s  e e l  

K a u p i c . ' l t i ~ y s  h y o p r o r o i d e s  
(S t r811man)  

R e e f  e e l  

MURAENIDAE 
E n c h e l y c o r c  s p .  
C h e s t n u t  m o r a y  

G y m n o t h o r a x  f u n e b r i s  R a n z a n i  
G r e e n  nioray 

Gyrnno t h o r a x  rnor inqa  ( C u v i e r  j  
S p o t t e d  !noray 

H u r a e n a  m i l i a r i s  (Kaup j  
G o l d e n t a i l  moray  

A n a r c h i a s  y o s h i a e  Kanazwra  
Pygmy m o r a y  

LEEWARD SfiORE 

PATCfI REEFS 



LEEWARD SHORE 

PATCH REEFS 

SPECIES 

OPHICHTHIDAE 
Myrichthys  o c u l a t u s  (Kaup) 
Goldspot ted e e l  

Ah l i a  egmont is  ( Jo rdan )  
Key worm e e l  

n y r o p h i s  p u n c t a t u s  LUtken 
Speckled worm e e l  

Also found at mangrove rotenone 
station 

BELONIDAE 
S t r o n y y l u r a  n o t a t a  (Poey) 
Redf in  n e e d l e f i s h  

Ty losu rus  c r o c o d i l u s  (Peron and 
LeSueur) 

Houndf i s h  

S t r o n y y l u r a  timucu (Walbaum) 
A t l a n t i c  n e e d l e f i s h  

HEMIILWPHIDAE 
Hemirampbus b r a s i l i e n s i s  

(Linnaeus)  
Bal lyhoo 

tiyporhamphus u n i f a s c i a t u s  
(Ranzani)  

Halfbeak 

ATHERINIDAE 
Atherinomorus s t i p e s  (Miiller 

and Trosche l )  
Hardhead s i l v e r s i d e  

HOLOCENTRIDAE 
tlolocen t r u s  a s c e n s i o n i s  

(Osbeck) 
Longjaw s q u i r r e l f i s h  

Adioryx c o r u s c u s  (Poey) 
Reef s q u i r r e l f i s h  



WEST END COW BONE 
WRECK BAY 

JACK BAY LOBLOLLY 

A B C D A B C  

EAST END 

A 

LEEWARD SHORE 

PATCH REEFS 

SPECIES 

Adioryx v e x i l l a r i u s  (Poey) 
Dusky s q u i r r e l f i s h  

P lec t rypops  r e t r o s p i n i s  (Guichenot) 
Ca rd ina l  s o l d i e r f i s h  

Holocentrus  ruf  us  (Walbaum) 
S q u i r r e l f i s h  

M y r i p r i s t i s  jacobus  Cuvier  
Blackbar s o l d i e r f i s h  

BROTULIDAE 
Ogi lb i a  sp .  

OPHIDIIDAE 
Parophidion schmid t i  (Woods 

and Kanazawa) 
Dusky cusk 

AULOSTOMIDAE 
Aulostomus macula t u s  

Valenciennes  
Trumpetf i s h  

SYNGNATHIDAE 
Corythoichthys  brachycephalus  

(Poey) 
Cres t ed  p i p e f i s h  

Co l l ec t ed  off S e t t i n g  Point  and a t  mangrove ro t enone  s t a t i o n  

Syngnathus duncke r i  Metzolaar  
Puqnose p i p e f i s h  

Syngnathus e l u c e n s  Poey 
S h o r t f i n  p i p e f i s h  

SPHYRAENIDAE 
Sphyraena barracuda (Walbaum) 
Great  barracuda 

Sphyraena p i c u d i l l a  Poey 
Southern senne t  



SPECIES 

MUGILIDAE 
Mugi l  t r i c h o d o n  P o e y  
F a n t a i l  m u l l e t  

BrnHIDAE 
E o t h u s  l u n a t u s  ( L i n n a c u s j  
P e a c o c k  f l o u n d e r  

B o t h u s  o c e l l a t u s  ( A g a s s i z )  
Eyed  f l o u n d e r  

APOGONIDAE 
Apogon m a c u l a t u s  (Pooy l  
F l a m e f i s h  

Apogon b i n o t a t u s  ( P o e y )  
B a r r e d  c a r d i n a l f i s h  

Apoyon c o n k l i n i  ( S i l v e s t e r )  
F r e c k l e d  c a r d i n a l f i s h  

Apogon p i y i ? i e n t a r i u s  ( P o e y j  
Dusky c a r d i n a l f i s h  

H s t r a p o g o n  s t e l l a t u s  (Cope)  
Conchf  i s h  

SERRANIDAE 
C e p h a l o p h o l i s  f u l v a  ( L i n n a e u s )  
Concy  

P e t r o m e t o p o n  c r u e n t a t u m  
( L a c d p s d e )  

G r a y s b y  

S e r r a n u s  t i g r i n u s  ( B l o c h )  
H a r l e q u i n  b a s s  

i i y p o p l o c t r u s  u n i c o l o r  (Walbaum) 
H a m l e t  

E p i n e p h e l u s  s t r i a t u s  ( B l o c h )  
N a s s a u  g r o u p e r  

IEST END 'OW JACK BAY 
WRECK BAY 

LOBLOLLY EAST EM) LEEWARD SHORE 

A C D  D  A  A B C D A B C  A B D PATCH REEFS 



Epinephelus adscensionis  
(Osbeck) 

Rock hind 

Epinephelus g u t t a t u s  (Linnaeus) 
Red hind 

Mycteroperca bonaci (Poey) 
Black grouper 

Chorist is t ium rubre (Poey) 
Swissguard b a s s l e t  

GRAMMISTIDAE 
Pseudogramma bermudensis 

(Kanazawa) 
Foureye b a s s l e t  

GRAMMIDAE 
Gramma l o r e t o  Poey 
Fa i ry  b a s s l e t  

PRIACANTHIDAE 
Priacanthus c ruenta tus  

(LacLpede) 
Glasseye snapper 

T i a c a n t h u s  arenatus Cuvier 
Bigeye 

PEWHERIDAE 
Pempheris schomburgki Miiller 

and Troscel 
Glassy sweeper 

BRANCHIOSTEGIDAE 
Malacanthus plumier2 (Bloch) 
Sand t i l e f i s h  

IWST END 'OW J A C K  BAY LOBLOLLY 
I'IRECK BAY 

EAST END 

R C D  D A A B C D A B C  A B D 

LEEWRRD SHORE 

PATCH REEFS 



SPECIES 

C W I G I D A E  
C a r a n x  r u b e r  ( B l o c h )  
B a r  l a c k  

C a r a n x  f u s u s  GceEEroy S a i n t -  
H i l a i r e  

B l u e  r u n n e r  

C a r a n x  l a t u s  A g a s s i z  
i i o r s e - e y e  j a c k  

T r a c h i n o t u s  q o o d e l  J o r d a n  and 
Evermann 

P a l o m e t a  

LiPTJANIDAE 
L u t j a n u s  n a h o g o n i  ( C u v i e r  j  
Mahogany s n a p p e r  

L u t j a n u s  j o c u  ( B l o c h  dnd 
S c h n e i d e r )  

Dog s n a p p e r  

L u t j a n u s  a p o d u s  (Dlalbaum) 
S c h o o l m a s t e r  

L u t j a n u s  y r i s e u s  ( L l n n d e u s )  
G r e y  s n a p p e r  

O c y u r u s  c h r y s u r u s  ( B l o c h l  
Y e l l o r i t a i l  s n a p p e r  

L u t j a n u s  s y n a g r i s  ( L i n n a e u s )  
L a n e  s n a p p e r  

POMADASYIDAE 
i iaeniulon a u r o l i n e a t u i n  Cuvi .er  
T o i n t a t e  

i i aemulon  f l a v o l i n e a t u m  
( D e s i n a r e s t )  

F r e n c h  g r u n t  

PIES? END 'OW JACK BAY LOBLOLLY 
WRECK BAY 

EAST END 

i C D  D A A B C D A B C  A B D 

LEEWARD SHORE 

PATCH REEFS 

e O o e . @ @ e  

s 



WEST END 'OW JACK BAY LOBLOLLY EAST END 
WRECK BAY 

A C D  D A A B C D A B C  A B D 

LEEWARD SHORE 

PATCH REEFS 

SPECIES - 

Haemulon album Cuvier 
Margate 

Haemulon chrysaryyreum Gunther 
Smallmouth grunt  

Haemulon plumieri (~ac6pFlde) 
White grunt  

Haemulon carbonarium Poey 
Caesar grunt  

Haemulon sc iurus  (Shaw) 
Bluestriped grunt  

Anisotremus v i rg in icus  (Linnaeus) 
Porkf i s h  

Anisotremus surinamensis (Bloch) 
Black margate 

Haemulon macrostomum Gunther 
Spanish grunt  

SPARIDAE 
Calamus bajonado (Bloch and 

Schneider) 
Jol thead porgy 

GERRE IDAE 
Gerres c inereus  (Walbaum) 
Yellowfin mojarra 

Eucinostomus yula (Quoy and 
Gaimard) 

S i l v e r  jenny 

Collected at mangrove rotenone 
s ta t ion  

Eucinostomus jones i i  Giinther 
Slender mojarra 

Eucinostomus argenteus Baird 
and Girard 

Spotfin mojarra 



WEST EN[) 'OW 'ONE JACK BAY LOBLOLLY EAST END 
WRECK BAY LEEWARD SHORE 

1. C D  D  A  A B C D A B C  A B D  P A E H  REEFS 

SPECIES 

SC IAENIDAE 
E q u e t u s  p u n c t a t u s  (B loc t i  and 

S c h n e l d e r  ) 
S p t t c d  d r u m  

MJLLIDAE 
H u l l o i d i c h t h y s  i n a r t i n i c u s  ( C u v i e r )  
Y e l l o w  g o a t f i s h  

P s e u d u p e n e u s  m a c u l a t u s  ( B l c c h )  
S p o t t e d  g o a t f i s h  

KYPIIOSIDAE 
X y p h o s u s  s e c t a t r i x  ( L i n n d e u s )  
Bermuda c h u b  

EPBIPPIDAE 
C h s e t o d i p t e r u s  f a b e r  ( 3 r o u s s o n e t )  
A t l a n t i c  s p a d c f ~ s h  

CHAETODONTIDAE 
i i o l a c a n t h u s  t r i c o l o r  ( B l o c h )  
Rock b e a u t y  

i ! o l a c a n t h u s  ciliiiris ( L i n n n e u s )  
Queen  a n g e l f i s h  

P o r n a c a n t h u s  p a r u  ( B l o c h )  
Trench a n g e l f i s h  

Po inacan t i lus  a r c u a  t u s  ( L i n n a e u s )  
G r e y  angelfish 

C h a e t o d o n  c a p i s t r a t u s  ( L i n n a e u s )  @ * s  
F o u r e y e  b u t t e r f l y f i . s i i  

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

PO>LXEtlTRID>X 
M l c r o s p a t i ? o d o n  c h r y s u r u s  ( C u v l e r )  a @ @  @ 
Y e l l o w t a l l  d a m s c l f ~ s h  



SPECIES 

Eupomacentrus p a r t i t u s  (Poey) 
B ico lo r  d a m s e l f ~ s h  

Eupomacentrus do r sop in i cans  (Poey) 
Dusky damse l f i sh  

EupoInaCentrus p l a n i f r o n s  (Cuvier)  
Threespot  damse l f i sh  

Eupomcentrus  v a r i a b i l i s  
(Cas t e lnau )  

Cocoa damself i s h  

Eupomacentrus s p .  
Honey damse l f i sh  

Euponirrcentrus l e u c o s t i c t u s  
(Miiller and Trosche l )  

Beaugregory 

Abudefduf s a x a t i l i s  (Linnaeus) 
Seargeant  major 

Chromis mu1 t i l i n e a t a  (Guichcnot) 
Brown chromis 

Chromis cyanea (Poey) 
Blue chromis 

Cl'RF3iITIDAE 
A d 1  y c i r r h i  t u s  p i n o s  (blowbray) 
Redspotted hawkfish 

LABRIDAE 
Bodianus r u f u s  (Linnaeus) 
Spanish hogf i sh  

Bodianus p u l c h e l l u s  (Pocy) 
S p o t f i n  hogf i sh  

Thalassoma b i f a sc i a tum (Bloch) 
Bluehead 

Ha l i choe res  macul lpinns  (Muller 
and Trosche l )  

Clovin wrasse 

'OW JACK BAY 
WXECK BAY 

1,ORLOLLY EAST END 

D A A B C ~ P . B C  A B D 

LEEWARD SHORE 

PATCH REEFS 



SPECIES 

i i n l i c h o e r e s  poey. i  ( S t e i n d a c h n e r )  
R l a c k e a r  w r a s s e  

i i a l i c h o e r e s  b i v i t t a t u s  ( B l o c h )  
S l i p p e r y  d i c k  

i i a l i c h o e r e s  p i c t u s  ( P o e y )  
P a i n t e d  w r a s s e  

H a l i c h o e r e s  g a r n o t i  ( V a l e n c i e n n e s )  
Y e l l o w h e a d  i . r rasse 

Ha l  i c h o e r e s  r a d i a  t u s  ( L i n n a e u s )  
P u d d i n g w i f e  

i i e n i i p t e r o n o t u s  n o v a c u l n  
( L i n n a e u s )  

P e a r l y  r a z o r f i s h  

i i e n ~ i p t e r o n o t u s  s p l e n d e n s  
( C a s t e l n a u )  

G r e e n  r a z o r f i s h  

SCARIDAE 
S c a r u s  v e t u l a  B l o c h  a n d  

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

s c a r u s  t a e n i o p t e r u s  D e s m a r e s t  
P r i n c e s s  p a r r o t f i s n  

s c s r u s  c o e r u l e u s  ( B l o c h )  
B l u e  p a r r o t f i s h  

S c a r u s  g u a c a i ~ i a  C u v i e r  
Kcinbow p a r r o t f i s h  

S c a r u s  c o e l e s t i n u s  V a l e n c i e n n e s  
M l d n i g h t  p a r r o t f i s h  

S p a r i s o m  r u b r i p i n n c  
( V a l e n c i e n n e s )  

Y e l l o v t a i l  p a r r o t f i s h  

S p a r i s o m a  c h r y s o p t e r i u m  ( B l o c h  
a n d  S c h n e i d e r )  

R e d t a i l  p a r r o t f i s h  

!.IEs EN,) COW BONE BAY LOBLOLLY EAST END 
WRECK BAY 

h C D  D  A A B C D A ~ C  A B  D  

LEEWARD SHORE 

PATCH REEFS 



SPECIES 

Spar isona r a d i a n s  (Valenciennes)  
Bucktooth p a r r o t f i s h  

SAprisoma aurofrenatum 
(Valenciennes)  

Redband p a r r o t f i s h  

Sca rus  c r o i c e n s i s  Bloch 
M o t t l e f i n  o r  S t r i p e d  p a r r o t f i s h  

Spar isona v i r i d e  (Bonnaterre)  
S t o p l i g h t  p a r r o t f i s h  

DACTYLOSCOPIDAE 
Leuroch i lu s  acon Bljnlke 
Smoothl ip  s t a r g a z e r  

Dactyloscopus  t r i d i g i t a t u s  G i l l  
Sand s t a r g a z e r  

Dactyloscopus  c r o s s o t u s  S t a r k s  
Bigeye s t a r g a z e r  

G i l l e l l u s  r u b r o c i n c t u s  t ong ley  
Saddle  s t a r g a z e r  

CLINIDAE 
1.abrisomus h a i  t i e n s i s  Beebe 

and Tee-van 
Reef b lenny 

Labrisomus h c c i f e r u s  (Pocy) 
Puffcheek blenny 

Labrisomus gobio (Valenciennes)  
Goggle-eye blenny 

Labrisomus nuch ip inn i s  (Quoy and 
Gaimard) 

Hairy  blenny 

Malacoctenus v e r s i c o l o r  (Poey) 
B a r f i n  blenny 

P a r a c l i n u s  f a s c i a t u s  (Ste indachner)  
Banded blenny 

IWST END 'OW JACK BAY 
\WRECK BAY 

LOBLOLLY EAST END 

A C D  D A A B C D A B C  A B D 

LEEWARD SHORE 

PATCH REEFS 



SPECIES 

Zabrisomus yuppyi (Norman) 
Mimic blenny 

Malacoctenus nacropus  (Poey) 
Rosy blenny 

P a r a c l i n u s  c i n g u l a t u s  (Evermann 
and Marsh) 

Coral  blenny 

Malacoctenus g i l l i  (Ste indact iner)  
Dusky blenny 

i1canthemi.lemria maria Bijhlke 
S e c r e t a r y  blenny 

Chaenopsis o c e l l a t a  Poey 
B lue th roa t  p ikeblenny 

TRIPTERYGIIDAE 
Enneanectes  p e c t o r a l i s  (Fowler) 
Redeye blenny 

Enneanectes a t r o r u s  Rosenb la t t  
Blackedge t r i p l e f i n  

BLENNIIDAE 
Ophioblennius a t l a n t i c u s  

(Valenciennes)  
Red l ip  blenny 

Blennius  c r i s t a t u s  Linnaeus  
Molly M i l l e r  

GOBIIDAE 
Coryphopterus glaucofraenum G i l l  
Br id l ed  goby 

Gobiosoma g e n i e  Bijhlke and Robins 
Cleaning goby 

Gobiosoma qenuna turn (Ginsburg) 
F r e c k l e f i n  goby 

Q u i s q u i l i u s  h i p o l i t i  
(Metzelaar)  

Rusty  goby 

WEST END 
COW BONE 

bRECK BAY JACK BAY LOBLOLLY EAST END 

4 C 1) D A A B C D A B C  A a D 

LEEWARD SHORE 

PATCH REEFS 



SPECIES 

B a t h  y g o b i  u s  s o p o r a  t o r  
( V a l e n c i e n n e s )  

F r i l l f i n  g o b y  

WEST END 
COW BONE 
WRECK BAY jACK BAY 

LOBLOLLY EAST END 

A C D  D A A B C D A B C  A B D 

C o r y p h o p t e r u s  a l l o i d e s  B i jh lke  
a n d  R o b i n s  

B a r f i n  g o b y  

G n a t h o l e p i s  t h o m p s o n i  J o r d a n  
G o l d s p o t  g o b y  

C o r y o h o p t e r u s  d i c r u s  B a h l k c  
d n d  R o b i n s  

C o l o n  g o b y  

Gobiosoma e v e l y n a e  Bi jh lke  m d  
R o b i n s  

S h a r k n o s e  yoby  

G o b i o n e l l u s  b o l e o s o i m  ( J o r d a n  
a n d  G i l b e r t )  

D a r t e r  q o b y  

SCORPAENIDAE 
S c o r p a e n a  i n e r m i s  C u v i c r  
Mushroom s c o r p i o n f i s h  

ACfW'HURIDAE 
A c a n t h u r u s  c o e r u l e u s  B l o c h  

a n d  S c h n e i d e r  
B l u e  t a n g  

A c a n t h u r u s  c h i r u r g u s  (B loc i i )  
D o c t o r f i s h  

i l c a n t h u r u s  h h i a n u s  C o s t - e l n a u  
O c e a n  s u r g e o n  

BrUISTIDAE 
B a l i s t e s  v e t u l a  L i n n a e u s  
Queen  t r i g q e r f  i s h  

C a n t h i d e r m i s  s u f f l a n i e n  
( H i t c h i l l )  

Ocean  t r i g g e r f i s h  

LEEWARD SHORE 

PATCH REEFS 

Collected at mangrove rotenone 
station 

Collected at mangrove rotenone 
station 



WEST END 
COW BONE 

BAY 
WRECK BAY 

LOBLOLLY EAST END 

C  1) D A  A B C D R U C  A  B D 

M e l i c h t h y s  niger ( L a c 6 p ? d e )  
B l d c k  d u r g o n  

C d n t h e r h i n e s  p u l l  u s  ( R a n z n n i )  
O r a n g e s p t t e d  f i l e f i s h  

A l u t e r a  s c r i p t a  ( O s b e c k )  
S c r a w l e d  f i l c f i s h  

OSTRACI IDAE 
L a c t o p h r y s  t r i q u e t e r  ( L i n n a e u s )  
Smooth t r u n k f i s h  

TETRAODONTIDAE 
S p h o e r o i d e s  s p e n g l e r i  ( B l o c h )  
Y a n d t o i l  p u f f e r  

C a n t h i g a s t e r  r o s t r a t a  ( B l o c h )  
S h a r p n o s e  p u f f e r  

DIODONTIDAE 
D i o d o n  h y s t r i x  L i n n a e u s  
P o r c u p i n e f i s h  

GOBIESCCIDAE 
A r c o s  r u b i g i n o s u s  (Poey  ) 
Red c l i n g f i s h  

K E Y :  Sumber  o f  i n d i v i d u a l s  

s p e c i e s  n o t e d  b u t  
P no a b u n d a n c e  r e c o r d  made 

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

LEEWARD SHORE 

PATCH REEFS 

ZONE LETTERS 

A .  L a g o o n  

B. R e a r  Zone  

C. R e e f  Top 

D. B u t t r e s s  



Species  

S ERRANIDA E 

ADDENDUM TO FISH SPECIES LIST 

Hypoplectrus p u e l l a  (Cuvier and 
~ a l e n c i e n n e s )  

Barred hamlet 

(poey) 
Black hamlet 

( ~ a l e n c i e n n e s )  
T ige r  grouper 

LUTJANIDAE 

Lutianus a n a l i s  (Cuvier)  
Mutton snapper 

LABRIDAE 

Clept icus  p a r r a i   loch and 
Schneider)  

Creole wrasse 

Spotted t runk£ i sh 

S i t e  - 

Patch Reef 2 

Patch Reef 6 

East End 
Area D 

Patch Reef 9 

Patch Reef 6 

Patch Reef 2 
Patch Reef 7 
Patch Reef 9 
Bone Bay 



Spec ies  changes a t  n i g h t  

Observat ions  a t  n i g h t  i n d i c a t e d  t h a t  a  marked d i f f e r e n c e  i n  
d i s t r i b u t i o n  of f i s h  on t h e  r e e f  occurred a f t e r  dusk.  

Although abundant dur ing  t h e  day,  members o f  t h e  fami ly  
Pomadysidae were s t r i k i n g l y  a b s e n t  from t h e  r e e f  a t  n i g h t  a s  a  ' f i s h  
wa tch '  on p a t c h  r e e f  V would i n d i c a t e .  Table  4 shows t h e  r e l a t i v e  
abundance of r e e f  s p e c i e s  d u r i n g  t h e  day (mid-day f i shwatch)  and a t  
n i g h t  ( f i s h w a t c h  d u r i n g  and immediately a f t e r  t h e  evening change-over) 
and t h e  c o n t r a s t  i n  t h e  number of s p e c i e s  p r e s e n t  i s  q u i t e  c l e a r .  
S i m i l a r  o b s e r v a t i o n s  have a l r e a d y  been recorded  i n  some d e t a i l  by 
members o f  t h e  T e k t i t e  Program ( ~ o l l e t t e  and Ta lbo t  1972) .  During t h e  
evening change-over p e r i o d  t h e  snappers  ( ~ u t j a n i d a e )  and t h e  g r u n t s  
(Pomadysidae) l e a v e  t h e  r e e f ,  some i n  s c h o o l s  and some a l o n e ,  f o r  t h e  
s a n d f l a t s  and s e a g r a s s  a r e a s  where t h e y  feed .  I t  was a l s o  n o t i c e d  - 
t h a t  t h e  g r u n t s  were accompanied i n  t h e i r  e x c u r s i o n s  over  t h e  sand by 
the  h o l o c e n t r i d s ,  Holocentrus  r u f u s  and Holocen t rus  c o r u s c u s ,  
M y r i p r i s t i s  jacobus does n o t  appear  t o  move f a r  away from t h e  r e e f  a t  
n i g h t .  

R e s u l t s  d e p i c t e d  i n  t h e  Table  a l s o  i n d i c a t e  t h e  replacement  o f  
d i u r n a l  s p e c i e s  by n o c t u r n a l  s p e c i e s  such a s  Apogon macula tus ,  Apogon 
b i n o t a t u s  and Pempter is  schomburgki and such f i n d i n g s  a r e  i n  g e n e r a l  
agreement w i t h  t h e  work o f  t h e  T e k t i t e  Program i n  Lameshur Bay, 
S t .  John,  U.S. Vi rg in  I s l a n d s .  

The mangrove a r e a  

Other i n t e r e s t i n g  o b s e r v a t i o n s  were made on a  mangrove a r e a ,  a l s o  
on t h e  leeward s i d e  of the  i s l a n d ,  approximately  1 , 5  km e a s t  of 
S e t t i n g  p o i n t .  Were, on a  d i s c r e t e  mangrove pa tch  (measuring 
approximately  25 m by 15 m i n  e x t e n t  and s i t u a t e d  i n  a  dep th  of 
wa te r  of 1 m) a  rotenone s t a t i o n  y i e l d e d  22 s p e c i e s  of f i s h  ( F i g .  1 3 ) ,  
t h e  m a j o r i t y  o f  which were j u v e n i l e s .  P a r i c u l a r l y  abundant were t h e  
French g r u n t s  Haemulon Flavol ineatum,  t h e  S i l v e r  jenny Eucinstomus g u l a ,  
t h e  Ballyhoo Hemiramphus b r a s i l i e n s i s  and t h e  Yel lowfin  m o j a r r a  Ger res  
r i n e r e u s .  A s  P ig .  14 shows, t h e  mangrove a r e a  can  be regarded  a s  a  
' n u r s e r y '  w i t h  l a r g e  numbers o f  j u v e n i l e  f i s h  r e c o r d e d .  Indeed ,  

mangroves a r e  known t o  be h i g h l y  p roduc t ive  a r e a s  which a l s o  s e r v e  a s  
s h e l t e r s  t o  young r e e f  f i s h  ( ~ g d e n ,  Yntema and C l a v i j o  1975) ,  

SUMMARY 

A t o t a l  o f  185 s p e c i e s  (55 f a m i l i e s )  o f  r e e f  f i s h  were recorded  on 
Anegada. A s i m i l a r  s t u d y  on Tague Bay Reef ,  S t ,  C r o i x ,  U .  S .  V i r g i n  
I s l a n d s ,  y i e l d e d  125 s p e c i e s  (44  f a m i l i e s )  - Ogden e t  a 1  (1972) ,  a l though  
t h e  t o t a l  number of marine  s p e c i e s  f o r  t h e  e n t i r e  i s l a n d  was e s t i m a t e d  
a t  300 by Ogden, Yntema, a n d c l a v i j o  (1975) .  Randal l  (1968) ,  i n  
'Car ibbean Reef F i s h e s ' ,  c i t e s  300 common r e e f  f i s h  which may be found on 
r e e f s  and s a n d f l a t / s e a g r a s s  communities i n  t h e  Caribbean - t h i s  f i g u r e  



does not  inc lude  many of the  c r y p t i c  spec i e s  which would be c o l l e c t e d  
i n  a  rotenone s t a t i o n .  

S imi la r  t rends  i n  the  d i s t r i b u t i o n  of r ee f  f i s h  were observed on 
the nor thern  shore of Anegada a s  those recorded i n  the  Taque Bay s tudy ,  
S t .  Croix;  wi th  r e l a t i v e l y  g r e a t e r  numbers of spec i e s  being found i n  
the r e a r  and b u t t r e s s  zones a s  compared t o  the shallow ree f  f l a t  o r  
r ee f  top (Fig. 15).  The increased  number of spec i e s  i n  these  a r eas  
i s  probably due i n  p a r t  t o  the  g r e a t e r  water  depth and d i v e r s i t y  of 
h a b i t a t  provided by the  reg ions .  The h i g h e s t  number of spec i e s  of 
r e e f  f i s h  recorded on the  no r the rn  shore of Anegada was a t  West End i n  
the b u t t r e s s  zone where 70 spec i e s  were recognised.  P a r t i c u l a r  note  
was made a t  t h i s  s i t e  of the  spadef i sh  Chaetodipterus faber  and the  
ta rpon ,  Megalops a t l a n t i c a .  

As i s  t o  be expected,  gene ra l ly  lower numbers of f i s h  spec i e s  
were recorded over the  sand and sandlgrass  a r eas .  Numbers of spec ies  
ranged from 18-28 i n  the  sandy lagoons of s i t e s  on the nor thern  shore - 
predominant spec i e s  inc luding  the jacks ,  (Carangidae);  the mojarras  
(Gerr idae) ;  and the sanddivers  (Synodontidae).  I n  an a rea  ex t ens ive ly  
colonised by a lgae ,  i n  the  lagoon a t  East  End, up t o  40 spec ies  were 
noted;  a l s o  a t  East  End 44 spec i e s  were recorded on the inshore 
f r i ng ing  r e e f .  The french grunt  Naemulon f lavol ineatum, the r e e f  
s q u i r r e l f i s h  Holocentrus coruscus ,  the  bluehead Thalassona b i fasc ia tum,  
and the  s t r i p e d  p a r r o t f i s h  Scarus c r o i c e n s i s  were ~ a r t i c u l a r l v  abundant 
a t  the l a t t e r  s i t e  and a  small  rotenone s t a t i o n  y ie lded  2 1  s p e c i e s ,  
inc luding  l a r g e  numbers of the dusky s q u i r r e l  f  i s h  Nolocentrus v e x i l l a r i u s  , 
r e d t a i l  p a r r o t f i s h  Sparisoma chrysopterium, s t r i p e d  p a r r o t f i s h  Scarus 
c r o i c e n s i s ,  ocean surgeon Acanthurus bah ian i s ,  f reckled  c a r d i n a l f i s h  
Apogon conk l in i  and the  ches tnu t  moray Enchelycore sp.  

On the leeward s i d e  of the  i s l and  the number of spec ies  recorded 
var ied  between 54 - 78 on the nine pa tch  r e e f s  v i s i t e d .  The h ighes t  
number of spec ies  was recorded on patch r ee f  V I  a t  the  e a s t  end of the  
i s l and .  The most ou ts tanding  f e a t u r e  on the  patch r e e f s  was the 
general abundance of the Pomadsyidae - p a r t i c u l a r l y  Haemulon f lavol ineatum 
and Haemulon s c i u r u s ,  both spec i e s  being found shoal ing  i n  s tands  of 
Acropora p r o l i f e r a  and Acropora palmata, 
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SPECIES ABUNDANCE SPECIES ABUNDANCE 

DAY NIGHT 
DAY NICHE 

SYNODONTIDAE LABRIDAE 

S y n o d u s  i n t e m e d i u s  ( I n s h o r e  l i z a r d f i s h )  * c T h a l a s s o m a  b i f a s c i a t u m  ( B l u e h e a d  w r a s s e )  *I* 

" ( " j u v e n i l e )  9:* 

BELONIDAE H a l i c h o e r e s  p o e y i  ( B l a c k e a r  w r a s s e )  c 
H a l i c h o e r e s  r a d i a t u s  ( P u d d i n g w i f e )  .*c 

S t r o n g y  i u r a  n o t a t a  ( A t l a n t i c  n e e d l e  f i s h )  c H a l i c h o e r e s  g a r n o t i  (Yel lowhead w r a s s e )  *,b 

T y l o s u r u s  c r o c o d i l u s  ( H o u n d f i s h )  
SCARIDAE 

HOLOCENTRIDAE 
S c a r u s  v e t u l a  (Queen p a r r o t f i s h )  %*c 

H o l o c e n t r u s  c o r u s c u s  (Reef s q u i r r e l f i s h )  ,t*4 S c a r u s  t a e n i o p t e r u s  ( P r i n c e s s  p a r r o t f i s h )  *;c 
I t o I o c e n t r u s  a s c e n s i o n i s  (Longjaw s q u i r r e l  f i s h )  *** S c a r u s  c o e l e s t i n u s  ( M i d n i g h t  p a r r o t f i s h )  *ir 
H o l o c e n t r u s  r u f u s  ( S q u i r r e l f i s h )  43:;%? ( l o c a l )  ** S p a r i s o m a  r u b r i p i n n e  ( Y e l l o w t a i l  p a r r o t  f i s h )  9-c 
M y r i p r i s t i s  j a c o b u s  ( B l a c k b a r  s o l d i e r f i s h )  9& .,..L ., .. S p a r i s o m a  c h r y s o p t e r u m  ( R e d t a i l  p a r r o t  f i s h )  9d:  

AULOSTIMIDAE 

A u l o s t o m u s  m a c u l a t u s  ( T r u m p e t f i s h )  

S p a r i s o m a  a u r o f r e n a t u m  (Redband p a r r o t f i s h )  
S c a r u s  c r o i c e n s i s  ( S t r i p e d  p a r r o t f i s h )  +kt 

>+:: %+: S p a r i s o m a  v i r i d e  ( S t o p l i g h t  p a r r o t f i s h )  a-L 

BLENNIDAE 

.,-,. ,. .. O p h i o b l e n n i u s  a t  l a n t i c u s  ( ~ e d l i ~  b l c n n y )  >%t S p h y r a e n a  b a r r a c u d a  ( B a r r a c u d a )  

AWNTIIURIDAE APOGONIDAE 

"kh:: A c a n t h u r u s  c o e r u l u s  ( B l u e  t a n g )  
+**-.. A c n n i h u r u s  c h i r u r g u s  ( D u c t o r f i s l ~ )  

A c a n t h u r u s  b a h i a n s i s  (Ocean s u r g e o n )  

Apogon m a c u l a t u s  ( F l a n i e f i  s h )  
Apogon b i n o t a t u s  ( B a r r e d  c a r d i n a l f i s h )  

C e p h a l o p h i l i s  Fuivn (Coney)  
E p i n e p h e l u s  a d s c c n s i o n i s  (Rock h i n d )  

PRIACAVlYlIDAE 

P r i a c a n t h u s  c r u e n t a t u s  ( G l a s s c y e  s n a p p c r )  
TOTAL SPECIES 55 2 0  

PEWHERIDAE 

P e m p h e r i s  schowburgki  ( G l a s s y  s w e c p e r )  

CARISIDAE 

C a r a n x  r u b e r  (Bar  j a c k )  

LUTJANIDAE 

L u t j  a n u s  mahogoni Olahogony s n a p p e r )  
L u t j a n u s  j o c u  (Cog s n a p p e r )  
L u t j a n u s  apodus  ( S c h o o l m a s t e r )  
I.ut j a n u s  g r i s e u s  (Grey s n a p p e r )  
O c y u r u s  c h r y s u r u s  (Ye1 l o w t a i l  s n a p p e r )  

i lnenulon nuro!incn:ur (?om1 at n )  

t i a c n ~ l o n  f l n v o l i n e a i u - n  ( F m n c h  g r i i n i )  
' r i n e ~ m l o n  s c i u r u s  ( U l u e s t r i p e d  g r u n t )  
t i s e m i o n  p l u m i e r i  !White gru!~:.) 
l l a e n u l o n  mncrostomim ( S p a n i s h  g r ~ : r ! t )  
A n i  sot r r m s  v i r s i n i c u s  (Porki i i ; ! , )  

IWLLIDA E 

I ~ l u l l o i d i c h t h y s  m a r t i n i c u n  (Yrl lor . ,  p a t f i s h )  93% 

KYP tiOS IDA E 

Kyphosu:; s c c t a t r i x  (Bermuda c h u b )  c"+ 

H o l a c a n t h u s  c i l i a r i s  (Queen a n g e l f i s h )  
Pornacanthus  p a r u  ( F r e n c h  an$?el f i s h )  
C h a ~ t o d o n  c a p i s t r a t u s  ( F o u r e y e  b u t t c r f l y f i s h )  
C h a e t o d o n  s t r i n c u s  (Banded b u t t c r I i y f i s l i )  

M i c r o s p a t h o d o n  c h r y s u r u s  (Ye1 l o r j t a i  l  dainsel f i s h  
Eupornaccnt rusdcrsoyunicni ls  (Dusky dam:;e l f i sh)  
Eupomacentrus  v a r i a b i l i s  (Cocoa d a m s e l f i s h )  
Eupomacentrus  s p .  (Honey dameel f i s h )  
EupomacenLrus I e r r c o s t i c L u s  ( B e a u g r e y o r y )  
A b : ~ I c i d u l  s a x n t i l i s  ( S c a r g e a n i  m a j o r )  

T a b l e 4  Rela t ive  abundance of reef  f i s h  on pa tch  r ee f  V by day and 
by n ight .  
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Fig .  I5 Number o f  c o r a l  r e e f  f i s h  s p c c i e s  r e c o r d e d  on  A. )  t l lc  
Windi.!ard sl iorc and U . )  i h c  L r c i ~ a r d  sl iorc of  Anc>gada. 
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