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Abs t r ac t  

The d i s t r i b u t i o n  o f  t h e  rocky l i t t o r a l  fauna a t  s i t e s  r ep re sen t ing  
d i f f e r e n t  degrees  o f  exposure were examined around L i t t l e  Cayman, I t  
was found t h a t  t h e  molluscan s p e c i e s  composition, s p e c i e s  morphology 
and v e r t i c a l  d i s t r i b u t i o n  was a f f e c t e d  by t h e  exposure o f  a  p a r t i c u l a r  
s i t e .  

I n t roduc t ion  

During July and Augusc 1975 t h e  Royal Soc i e ty  and Cayman I s l a n d  
Government supported an expedi t ion  t o  L i t t l e  Cayman where a s p e c t s  o f  
t h e  ecology of  t h e  i s l a n d  were s tud i ed .  The Cayman I s l a n d s  (between 
1g015'N and 19O45'N l a t i t u d e  and 7g044' and 81°27'W long i tude )  a r e  
composed of  t h r e e  l imestone i s l a n d s  which a r e  formed by t h e  p r o j e c t i n g  
peaks of a  range of  submarine mountains t h a t  form t h e  Cayman Ridge t o  
t h e  n o r t h  west  of  Jamaica. According t o  Matley (1926) t h e  c e n t r a l  p a r t  
o f  each i s l a n d  i s  comprised of  an o l d  "Bluff  Limestone" while  t h e  
pe r iphe ry  i s  made up of  a  mixture  o f  c o r a l  sand,  mar l ,  and e l eva t ed  
l imestone r e e f  which has  been weachered t o  form what i s  c a l l e d  t h e  
"Ironshore formation" (Doran i954 ,  I d y l l ,  19663. The l imestone shore  
i s  ex t ens ive ly  eroded by the  a c t i o n  of  r a i n ,  t h e  s ea ,  and a l s o  t h e  
graz ing  a c t i o n  o f  some l i t t o r a l  molluscs  and t h e  ab ra s ive  a c t i o n  of  t h e  
s h e l l s  o r  sp ines  of  some spec i e s  of  mollusc and echinoderm, a s  desc r ibed  
by Ginsburg (1953) f o r  t h e  F l o r i d a  Keys reg ion .  It was t h i s  rock t h a t  
was examined i n  t h e  p r e s e n t  work on l i t t o r a l  zonat ion.  The Cayman 
I s l a n d s  a r e  p a r t i c u l a r l y  i n t e r e s t i n g  because they  form a  d i s c r e t e  i s l a n d  
u n i t  l y i n g  i n  deep water  midway between Jamaica,  Cuba and t h e  no r the rn  
c o a s t  of South America and y e t  t h e r e  have been few s t u d i e s  s p e c i f i c a l l y  
r e l a t i n g  t o  t h e  l i t t o r a l  reg ion  t o  t he se  i s l a n d s .  Abbott (1958) 
provides  t h e  most important  c o n t r i b u t i o n  t o  t he  marine molluscs  of Grand 
Cayman and inc ludes  b r i e f  eco log ica l  n o t e s  i n  conjunc t ion  wi th  a  
reasonably  comprehensive s p e c i e s  l i s t .  The zonat ion o f  l i t t o r a l  s p e c i e s  
on L i t t l e  Cayman has  n o t  been s t u d i e d  be fo re  a l though i t  is  t o  b e  
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expected t h a t  i n  genera l  terms it would b e  s i m i l a r  t o  t h a t  descr ibed  
f o r  Grand Cayman (Abbott 1958) and f o r  o t h e r  a r e a s  of  t h e  Caribbean 
(Stephenson and Stephenson (1950, 1952) ,  Coomans (19581, Voss and Voss 
(1955) ,  Bakus (1968) , Bakus (1975) , and o t h e r s ) .  Nonetheless  t h e  
survey d i d  produce new records  from a h i t h e r t o  unstudied i s l a n d  wi th  
d a t a  on t h e  i n f luence  of  exposure on l i t t o r a l  rock faunas.  

Methods 

A number o f  a r e a s  were s e l e c t e d  around L i t t l e  Cayman t o  demonstrate 
t h e  zonat ion of  l i t t o r a l  animals (F igure  11). Each a r e a  was examined 
f o r  s p e c i e s  composition, d i s t r i b u t i o n  and abundance and then  t h e  
p r o f i l e s  were drawn o f  t h e  shore from the  low water  notch t o  above t h e  
s t r a n d  l i n e  which occurred approximately one metre above t h e  l e v e l  o f  
h igh  water.  Spec i a l  a t t e n t i o n  was p a i d  t o  t h e  d i s t r i b u t i o n  of spec i e s  
i n  r e l a t i o n  t o  t h e i r  v e r t i c a l  zonat ion a t  s i t e s  on t h e  leeward and 
windward shores .  The in f luence  of  exposure and wave a c t i o n  were 
s t u d i e d  by s e l e c t i n g  s u i t a b l e  boulders  and a s se s s ing  t h e  d i s t r i b u t i o n  
of  molluscs  on t h e  seaward and landward f a c e s  of t h e s e  rocks.  
Unfor tuna te ly  time d i d  n o t  permit  t ak ing  phys i ca l  measurements o f  
exposure which i s  h e r e  based upon t h e  i n t e r p r e t a t i o n  o f  such f e a t u r e s  
a s  c o r a l  type ,  p resence  and e x t e n t  of  a storm beach, r e e f  development, 
n a t u r e  o f  p a r t i c u l a t e  s u b s t r a t e s  a s  we l l  a s  meteorological  da t a .  

No publ i shed  t i d a l  d a t a  was found f o r  L i t t l e  Cayman, however it is  
u n l i k e l y  t h a t  it w i l l  d i f f e r  s i g n i f i c a n t l y  from t h e  Admiralty Tide 
Table p r e d i c t i o n s  f o r  George Town, Grand Cayman ( f i g .  12) and t h i s  has  
been used a s  t h e  b a s i s  f o r  a s se s s ing  t h e  t i d a l  l e v e l s .  

Fig.  12 g ives  t h e  f l u c t u a t i o n s  i n  t i d a l  h e i g h t  throughout t h e  p e r i o d  
o f  t h e  expedi t ion  t oge the r  wi th  t h e  hour by hour changes i n  t i d a l  h e i g h t  
on a s p r i n g  t i d e  and on a neap t i d e .  I n  a r e a s  wi th  such a smal l  t i d a l  
ampli tude it i s  probable  t h a t  l o c a l  c o a s t a l  morphology and meteoro logica l  
cond i t i ons  a r e  more important  i n  i n f luenc ing  t h e  zonat ion o f  t h e  fauna 
and f l o r a  than  the  t i d a l  range (Gos l ine ,  1965) . The s i t e s  s e l e c t e d  f o r  
examination r e p r e s e n t  a range of  exposures from t h e  extreme s h e l t e r  o f  
m e n  I s l a n d  wi th in  South Hole Sound t o  t h e  exposed B lu f f  a t  Eas t  End, 
and s e v e r a l  s i t e s  r ep re sen t ing  the  i n t e rmed ia t e  exposure types .  The 
s i t e s  examined were; i n  o rde r  from s h e l t e r e d  t o  more exposed s i t e s ;  
Owen I s l a n d  wi th in  South Hole Sound, Jackson" Bay Rocks, Pres ton  Bay, 
Rubble r i d g e  t h a t  enc loses  South Hole Sound, West End P o i n t  rocks and 
t h e  Bluf f  a t  E a s t  End. 

While s eve ra l  groups of  marine b i o t a  were r ep re sen t ed  i n  t h e  
l i t t o r a l  o f  L i t t l e  Cayman the  p r e s e n t  survey d e a l s  i n  t h e  main with t h e  
mollusca and decapod crus tacea .  Where p o s s i b l e  p r o v i s i o n a l  f i e l d  
i d e n t i f i c a t i o n s  were made and samples taken f o r  checking upon r e t u r n .  
The fol lowing a u t h o r i t i e s  have been consul ted  when i d e n t i f y i n g  s p e c i f i c  
groups; molluscs ,  Warmke and Abbott (1961) Morris (1973) ;  N e r i t i d a e ,  
Russe l l  (1941) ; t h e  L i t t o r i n a  z i c z a c  "complex", Borkowski and Borkowski 
(1969) ;  hermi t  c r abs ,  Provenzano (1959) ;  stomatopods, Manning (1968) ;  
marine a lgae ,  Chapman (1963) ;  and marine angiosperms, den Hartog 
(1970) .  The terminology used t o  desc r ibe  t h e  shore  zones fo l lows  



Stephenson and Stephenson (1950) . 
Resul ts  

The r e s u l t s  of  the  f i e l d  surveys a r e  out l ined below, f i r s t  
describing the  d i f f e r e n t  survey s i t e s ,  a comparative note on the  s i z e  
d i s t r i b u t i o n  of i n t e r t i d a l  mollusca i n  r e l a t i o n  t o  exposure. F ina l ly  
t h e  work i s  discussed i n  r e l a t i o n  t o  o ther  surveys from t h i s  region. 

Preston Bay 

Preston Bay ( P l a t e  22) i s  on the  South West s i d e  of L i t t l e  Cayman 
and c o n s i s t s  of a sand and cora l  rubble beach with occasional outcrops 
of  eroded limestone. Beyond t h i s  l i t t o r a l  zone i s  the  s u b l i t t o r a l  
upper reef  t e r r a c e  which v a r i e s  between 200 and 400 m wide and which 
terminates on the  seaward s ide  with a cora l  b u t t r e s s  zone which i t s e l f  
i s  followed by a lower reef  t e r race .  I n  addi t ion  t o  the  limestone 
beach outcrop a small concrete j e t t y  was examined. 

Fig. 3 shows the  p r o f i l e  of a representa t ive  rock outcrop from 
t h i s  region and a l s o  ind ica tes  the  d i s t r i b u t i o n  p a t t e r n  of  the  most 
important species.  Above the  beach rock is  the  s u p r a l i t t o r a l  f r inge  
comprising cora l  sand and coarse cora l  rubble. This mobile s u b s t r a t e  
was devoid of macrofaunal elements except i n  some a reas  of  sand i n  which 
the  burrowing crab,  Ocypode sp. (probably 0 .  q u a d r a t a  (Fabr ic ius ) )  was 
t o  be found. The only mollusc t h a t  occurred i n  t h i s  region was 
T e c t a r i u s  m u r i c a t u s  on wood on the  s t rand l i n e  and occasionally on 
coas ta l  shrubs, such a s  S u r i a n a  m a r i t i m a  (L. ) , B o r r i c h i a  a r b o r e s c e n s  
(L.) DC. and o thers .  

The rocks of  the  upper m i d l i t t o r a l  zone contain species t h a t  
depend upon periods of submergence f o r  t h e i r  survival .  The most a c t i v e  
i s  the  crab, G r a p s u s  g r a p s u s  ( L . )  which was common wherever rocks extend 
i n t o  t h i s  region. One specimen of G o n i o p s i s  c r u e n t a t a  ( L a t r e i l l e )  was 
a l s o  found although it is  more f requent ly  associa ted  with e s tua r ine  
muds (Chace and Hobbs, i969) .  The l i t t o r a l  gastropods E c h i n i n u s  
n o d u l o s u s ,  N o d i l i t t o r i n a  t u b e r c u l a t a  ( P l a t e  24) a r e  t o l e r a n t  of the  
more exposed condit ions found on the  dry surfaces  of upward facing 
rocks,  while L i t t o r i n a  z i c z a c  and L .  l i n e a t a  a r e  usually found i n  
crevices ,  coming o u t  and moving over the  rock surfaces  when the  rocks 
a r e  wet o r  a t  high t i d e .  Where L.  z i c z a c  is  found it may occur i n  
l a r g e  numbers and es t imates  of 1700 per  square m were made where the  
s u b s t r a t e  type and crevices provide s u i t a b l e  h a b i t a t s .  I t  was n o t  
poss ib le  t o  d i s t ingu i sh  between L.  z i c z a c ,  L.  l i n e o l a t a  and L.  l i n e a t a  
i n  the  f i e l d  so f o r  these and subsequent population es t imates  they have 
been grouped together  ( see  Borkowski and Borkowski 1969).  Although 
samples from the  d i f f e r e n t  a reas  indica ted  which species  were present .  
E. n o d u l o s u s  was no t  a s  numerous and reached a maximum densi ty  of  
approximately 500 per  square m.  Both L .  z i c z a c  and E .  n o d u l o s u s  had 
patchy d i s t r i b u t i o n s  and over most of the  area  t h e i r  d e n s i t i e s  were much 
lower than those mentioned above. N o d i l i t t o r i n a  t u b e r c u l a t a  l i k e  
E .  n o d u l o s u s  was d i s t r i b u t e d  over the  upper faces of the  rocks and 
occupied much the  same t i d a l  l eve l .  I t  was i n t e r e s t i n g  t o  note t h a t  * 



d e s p i t e  t h e  s i m i l a r i t y  i n  h a b i t a t  between these  spec ie s ,  it was unusual 
t o  f ind  these  spec ie s  together  on t h e  rock (see  Abbott 1954 and comments 
on the  d i s t r i b u t i o n  o f  these  spec ies)  . 

The lower m i d l i t t o r a l  zone is  occuped i n  t h e  main b y n e r i t e s  
( P l a t e  2 6 ) ,  b u t  a l s o  conta ins  f a u n i s t i c  elements of t he  upper m i d l i t t o r a l  
zone on rocks t h a t  d ra in  and dry quickly ,  and i n f r a l i t t o r a l  f r i n g e  
spec ie s  l e s s  t o l e r a n t  of exposure t o  a i r .  A t  Preston Bay N e r i t a  
versicolor occurred i n  t h e  upper m i d l i t t o r a l  zone and extended down t o  
n e a r l y  low water mark. This  spec ie s  had the  widest  range of  any of t h e  
l i t t o r a l  gastropods and was dominant i n  t h e  upper l e v e l s  of t h e  lower 
m i d l i t t o r a l  zone. The mid-tide l e v e l  rock pools were occupied i n  t h e  
main by N e r i t a  t e s s e l l a t a  which over small  a r eas  was found i n  d e n s i t i e s  
of over 2 0 0  per  square m. On t h i s  p a r t i c u l a r  beach N. p e r o r o n t a  was 
in f r equen t  and a few only were found a t  about mid-tide l e v e l  i n  rock 
poo l s  o r  a t  t h e  edges of them together  w i t h  L i t t o r i n a  m e l e a g r i s .  

On t h e  lower p a r t  of t h e  m i d l i t t o r a l  zone i n  both pools  and on t h e  
open rocks was the  ch i ton ,  A c a n t h o p l e u r a  g r a n u l a t a  which with 
N .  t e s s e l a t a  were t h e  dominant spec ie s  a t  low water .  The i n f r a l i t t o r a l  
f r i n g e  contained a wave c u t  notch t h a t  was subjec ted  t o  s t rong wave 
a c t i o n  and which showed an increased spec ie s  d i v e r s i t y .  Here the  f i r s t  
macroscopic algae were found and the  i n t r u s i o n  of some members of t he  
immediate s u b l i t t o r a l  benth ic  communities. On t h e  low water notch 
C i t t a r i u m  p i c a  and Purpura p a t u l a  were found, the  former reaching 
d e n s i t i e s  i n  excess of 40 pe r  square m; b u t  the  convoluted na tu re  of 
t he  shore made it impossible t o  do more than es t imate  a t  the  populat ion 
dens i ty .  P .  p a t u l a  was l e s s  common. On t h e  l a r g e r  specimens of  
C .  p i c a  specimens of t he  l impet  Acmaea l e u c o p l e u r a  were f requent ly  t o  be 
found a t  t he  edge of t he  body whir l  ad jacent  t o  the  columella.  None of  
these  sucker l impets  were found on C .  p i c a  t h a t  was l e s s  than 4 cm i n  
s h e l l  l eng th  although some were found f r e e  on the  nearby rocks of the  
low water r idge .  I n  t h e  low l e v e l  rock pools  and along t h e  
i n f r a l i t t o r a l  f r i n g e  specimens of Echinometra  l u c u n t e r  ( L . )  and i e s s  
commonly Diadema a n t i l l a r u m  ( P h i l i p p i )  were found, while i n  t h e  
s u b l i t t o r a l  region Ech inome t ra  reached d e n s i t i e s  of  approximately SO pe r  
square m i n  t h e  numerous c rev ices  and f i s s u r e s  of t h e  s u b l i t t o r a l  rock.  

A s i n g l e  specimen of each of  T e g u l a  f a s c i a t a  and C l a t h r o d i l l i a  
m e l a n e s i a n a  were found i n  t h e  lower m i d l i t t o r a l  zone. Beneath l a r g e  
s tones  i n  the  lower m i d l i t t o r a l  zone and i n  the  i n f r a l i t t o r a l  f r i n g e  
the  Tree o y s t e r ,  Isognomon r a d i a t u s  was n o t  uncommon. Small specimens 
of  t h e  b r i t t l e  s t a r ,  Ophiocoma e c h i n a t a  (Lam.) were sometimes found 
beneath s tones  i n  l i t t o r a l  pools  while l a r g e r  specimens were found 
beneath s tones  over  the  upper r ee f  t e r r a c e  together  wi th  0.  pumi la  
(Lam.)  . 

The rock pools  and the  immediate s u b l i t t o r a l  rock contained most 
commonly the  a lgae  A c e t a b u l a r i a  c r e n u l a t a  Lamx., Padina  s a n c t a e - c r u c i s  
Bbrg. and an un iden t i f i ed  spec ie s  of D i c t y o t a  sp . ,  toge ther  with pa tches  
of  T u r b i n a r i a  t u r b i n a t a  Bart .  which was a l s o  f requent ly  washed ashore 
i n  wave swept a reas .  



The i n f r a l i t t o r a l  f r i n g e  shows t h e  beginning of  t h e  fauna o f  t h e  
upper r ee f  t e r r a c e  wi th  c o r a l s  t o l e r a n t  o f  t u r b i d  cond i t i ons ,  
S i d e r a s t r a e a  s i d e r e a  ( E l l i s  & S o l . ) ,  M i l l e p o r a  complanata  L. and o t h e r s .  
Where t h e  s u b s t r a t e  i s  f i n e l y  p a r t i c u l a t e  t h e  e e l  g r a s s  T h a l a s s i a  
t e s t u d i n u m  Kijnig may come c lo se  t o  low water  mark dense ly  covering t h e  
a r e a .  S y r i n g o d i u m  f i l  i f o r m i s  K i i t z  . was a l s o  found a s s o c i a t e d  wi th  
T. t e s t u d i n u m  i n  inshore  a r ea s .  

Pres ton  Bay J e t t y  

Within Preston Bay was a small  concre te  j e t t y  18 m long and 1.60 m 
wide. The alignment was approximately North South and i t s  s lope  was 
20 cm over i t s  l eng th  ending 20 cm above LWMST a t  t h e  southern  end. 
The p r e v a i l i n g  wind was from t h e  South Eas t  and t h e  water  movement on 
t h e  r e e f  f l a t  was from Eas t  t o  West so  t h a t  t h e  e a s t  s i d e  of  t he  j e t t y  
was subjec ted  t o  g r e a t e r  tu rbulence  than  t h e  west s i d e .  

The d i s t r i b u t i o n  o f  gastropods r e f l e c t e d  t h e  d i f f e r e n c e  i n  t h e  
exposure on t h e  two s i d e s  of t h e  j e t t y  and c l e a r l y  demonstrated t h a t  
wave a c t i o n  and water movement w i l l  have a g r e a t e r  e f f e c t  on t h e  
d i s t r i b u t i o n  of  l i t t o r a l  spec i e s  than t h e  t i d a l  amplitude. F ig .  14  
i n d i c a t e s  how t h e  d i s t r i b u t i o n  v a r i e d  along t h e  j e t t y  and from t h e  
exposed E a s t  s i d e  t o  t h e  s h e l t e r e d  West s i d e .  This  d i s t r i b u t i o n  i s  
p a r t i c u l a r l y  s t r i k i n g  a s  t h e  j e t t y  presen ted  a r e l a t i v e l y  uniform 
s u b s t r a t e  type  wi thout  t h e  numerous c r ev i ce s  of  t h e  surrounding rocks.  

The spec i e s  recorded from t h e  j e t t y  inc luded  L .  z i c z a c ,  
N.  versicolor, N .  p e l o r o n t a ,  N .  t e s s e l a t a ,  A .  g r a n u l a t a ,  C .  p i c a  
( P l a t e  30) and P. p a t u l a .  These gastropods were mainly l i v i n g  on t h e  
v e r t i c a l  w a l l s  of  t h e  j e t t y  a t  each s i d e .  A t  h igh t i d e  o r  when wave 
a c t i o n  was s u f f i c i e n t  t o  cause t he  top  of  t h e  j e t t y  t o  be  awash, t h e  
gastropods would move about over t h e  h o r i z o n t a l  su r f ace .  The c rab ,  
C a l l i n e c t e s  sp. was seen below t h e  t i d e  l e v e l  on t h e  s i d e s  o f  t h e  j e t t y  
whi le  Grapsus  g rapsus  was found i n  t h e  upper m i d l i t t o r a l  reg ion .  

West End Rocks 

West End Po in t  ( P l a t e  2 3 )  cons i s t ed  of a rock p l a t e a u  below a 
sandy beach. The rock was s eve ra l  hundred metres i n  e x t e n t  and 
conta ined  s e v e r a l  l a r g e  rock poo1.s which were examined. A p r o f i l e  o f  
t h e  rock i s  given i n  f i g .  15 t oge the r  wi th  t h e  d i s t r i b u t i o n  o f  t he  most 
common l i t t o r a l  spec i e s .  To t h e  South and Eas t  of  t he  a r e a  a s t e e p l y  
s lop ing  sh ing le  and c o r a l  rubble  beach e x i s t s  and which jo in s  a s e r i e s  
of l o n g i t u d i n a l  l imestone outc rops  which s lope  t o  t h e  seawards and 
which p r o j e c t  from the  shallow s u b l i t t o r a l  of  t h e  upper r e e f  t e r r a c e  
t o  a h e i g h t  approximately equal  t o  HTL. These ledges  j o in  t h e  
rubble  beach and extend Eastwards t o  j o in  Preston Bay and t h e  Pres ton  
Bay Inshore formations descr ibed  above. To the  North of  West End 
Po in t  rocks  t he  p a r t i c u l a t e  beach continued t o  jo in  up wi th  the  
ex t ens ive  l imestone shore a t  S a l t  Rocks. 

A t  P res ton  Bay t h e  beach i s  p r o t e c t e d  from t h e  f u l l  wave energy by 
t h e  b u t t r e s s  zone of  t h e  upper fore- reef  t e r r a c e .  A t  West End Po in t  



t h e r e  i s  no such p r o t e c t i v e  b a r r i e r  and t h e  waves break d i r e c t l y  on t h e  
rocks below the  Tower l i g h t  house. I t  is t h i s  wave ac t ion  t h a t  
r ep len i shes  rock pools  i n  t h e  m i d l i t t o r a l  zone wi th  seawater more 
f requent ly  than would be  expected by t i d a l  movement alone. 

The s u p r a l i t t o r a l  f r i n g e  contained a s t r a n d l i n e  of  wood d e b r i s  with 
few marine spec ie s ,  and only T e c t a r i u s  m u r i c a t u s  was found i n  abundance, 
although even t h i s  spec ie s  was absent  i n  a r e a s  of sand and where t h e  
d r i f t  wood r e s t e d  on sand. The sand i t s e l f  was h ighly  mobile and y e t  
contained a small  populat ion of Ocypode sp.  The sand movement had 
scoured the  upper m i d l i t t o r a l  rock outcrops which were devoid of  l i f e ,  
b u t  below i t s  inf luence  T e c t a r i u s  m u r i c a t u s  was found on t h e  open rock 
and i n  dense numbers on t h e  seawater t o l e r a n t  S e s u v i u m  p o r t u l a c a s t r u m  
L. ( P l a t e  25 ) .  The l i t t o r a l  zone contained N o d i l i t t o r i n a  t u b e r c u l a t a  
and E c h i n i n u s  n o d u l o s u s  which were found on t h e  exposed rock f aces  and 
i n  moist  c r ev ices  together  wi th  L i t t o r i n a  z i c z a c  and L .  l i n e a t a .  

The lower m i d l i t t o r a l  spec ie s  were more numerous than a t  Preston 
Bay and seve ra l  spec ie s  were abundant t h a t  weie hardly represented a t  
t h i s  former s i t e .  Once more the  n e r i t e s ,  N .  p e l o r o n t a ,  N .  v e r s i c o l o r  
and N .  t e s s e l l a t a  were common ( P l a t e  26) and i n  p a r t i c u l a r  N - t e s s e l l a t a  
which favours t h e  rock pool h a b i t a t .  In  addi t ion  t o  these ,  t h e  zebra 
n e r i t e  ( P u p e r i t a  pupa) a n d L i t t o r i n a  m e s p i l l u m  were found i n  l a r g e  
numbers i n  rock-pools ( see  P l a t e s  34 and 35) .  

The lower m i d l i t t o r a l  zone was more d i s sec t ed  than a t  Preston Bay 
Rocks and contained a g r e a t e r  dens i ty  of  molluscs.  N .  t e s s e l l a t a  
extends down t o  the  low water notch where C .  p i c a ,  A .  y r a n u l a t a  become 
t h e  dominant rnollusca. I n  the  low water pools  occasional  Echinometra  
1  u c u n t e r  and Diadema a n t i l l a r u m  were found. The low water 
concent ra t ions  of  Echinometra  increased  i n  the  s u b l i t t o r a l  and reached 
d e n s i t i e s  equiva lent  t o  the  s u b l i t t o r a l  region of Preston Bay (50/sq m ) .  
Owing t o  the  t u r b u l e n t  condi t ions  on West End Po in t  it was n o t  poss ib l e  
t o  examine the  immediate s u b l i t t o r a l  from t h e  seaward, b u t  inspec t ion  
a t  extreme low water showed t h a t  t he  algae were s i m i l a r  t o  those a t  
Preston Bay wi th  A c e t a b u l a r i a  c r e n a t a ,  Padina s a n c t a e - c r u c i s ,  D i c t y o t a  
sp . ,  and T u r b i n a r i a  t u r b i n a t a  were common, growing spa r se ly  i n  t h e  low 
l e v e l  rock pools .  

I n  t h i s  region the  e x t e n t  of  t h e  d i s t r i b u t i o n  of  molluscs i s  
a f f e c t e d  by the  increased  exposure of t h i s  s i t e .  The g r e a t e r  wave 
a c t i o n  n o t  only  inc reases  the  he ight  t o  which c e r t a i n  m i d l i t t o r a l  spec ie s  
w i l l  extend, bu t  a l s o  has  a profound inf luence  upon t h e  pool faunas. 
The mollusca P l a n a x i s  n u c l e u s ,  P. p l i n e a t u s ,  L i t i o p a  melanostoma and 
T e y u l a  e x c a v a t a  were only  found a t  t h i s  s i t e  a t  low t i d e  l e v e l .  

The hermit  crab C l i b a n a r i u s  tricolor (Gibbes) was common and o f t en  
very abundant i n  mid-tide l e v e l  pools  i n  the  s h e l l s  of  E c h i n i n u s  
n o d u l o s u s ,  Nod i l  i t t o r i n a  t u b e r c u l a t a ,  L i  t t o r i n a  z i c z a c  and C e r i t h i u m  
v a r i a b i l e .  



Bloody Bay and Jackson ' s  Po in t  

I n  t h i s  reg ion  t h e  upper shore c o n s i s t s  of a  poor ly  developed storm 
beach o r  c o r a l  boulders  and rubble  which r i s e s  t o  a  h e i g h t  o f  2 m above 
mid-tide l e v e l .  Below t h i s  i s  a  sand o r  sand and rubble  beach t h a t  
ex tends  i n t o  t h e  l i t t o r a l  region and i n  some a r e a s  on to  t h e  upper fo re -  
r e e f  t e r r a c e  of  t h e  s u b l i t t o r a l  reg ion  (F ig .  1 6 ) .  Occasional ou tc rops  
of rock provide t h e  s o l i d  s u b s t r a t e  e s s e n t i a l  f o r  t h e  development o f  a  
l i t t o r a l  zonat ion and two of  t he se  were examined. 

The c o a s t a l  f r i n g e  cons i s t ed  mainly of s ea  grape ( C o c c o l o b a  u v i f e r a  
(L.) L.) except  where an a r ea  had been c l ea red  t o  provide t he  b a s i s  f o r  
a  coconut p l a n t a t i o n .  I n  some s u i t a b l e  a r e a s  S c a e v o l a  p l u m i e r i  (L . )  
V a h 1 , S u r i a n a .  m a r i t i m a  and S e s u v i u m  p o r t u l a c a s t r u m  L. extended down t o  
high water  mark and on these  T e c t a r i u s  m u r i c a t u s  were found i n  some 
members. This  high l e v e l  gastropod was a l s o  found up t o  2 m above MTL 
upon t h e  dr i f twood o f  t he  s u p r a l i t t o r a l  f r i n g e .  The f i r s t  t r u l y  
l i t t o r a l  molluscs ,  E. n o d u l o s u s ,  L .  t u b e r c u l a t a ,  L .  z i c z a c a n d l .  l i n e a t a  
+;ere on ly  p r e s e n t  i n  small  numbers on t h e  rocks ,  b u t  d i d  occur on t h e  
t o p s  o f  l a r g e  boulders  i n  t h e  l i t t o r a l  reg ion  where they  would be 
sub jec t ed  t o  t he  p e r i o d i c  sp lash  from waves. Ti-ie lower m i d l i t t o r a l  i s  
more ex t ens ive  than  a t  West End Po in t  o r  Pres ton  Bay and N e r i t a  
v e r s i c o l o r  and f i c a n t h o p i e u r a  g r a n u l a t a  ( P l a t e  33) were p a r t i c u l a r l y  
abundant bo th  reaching  d e n s i t i e s  i n  excess  of  40-50 pe r  s q  m. 
I f -  t e s s e l l a t a  and N. p e l o r o n t a  were p re sen t  i n  t h e  permanent poo l s  o f  
t h e  lower m i d l i t t o r a l  zone and C i t t a r i u m  p i c a  was found along the  
i n f r a l i t t o r a l  f r i n g e  under and among the  s tones  and ledges  of  t h i s  zone, 
J ackson ' s  Po in t  was n o t  sub jec ted  t o  heavy wave a c t i o n  d e s p i t e  t h e  
absence of  rubble  r i d g e .  F ig .  16 shows a  s e c t i o n  o f  t h e  shore a t  
J ackson ' s  Po in t  and t h e  d i s t r i b u t i o n  o f  t h e  most common spec i e s .  

A t  J ackson ' s  P o i n t  t h e  d i s t r i b u t i o n  of  gastropods around a l a r g e  
boulder  was examined t o  s e e  i f  t h e  a spec t  and o r i e n t a t i o n  had an e f f e c t  
u p r !  t h e i r  c!,ist-ribu%ion. r ~ g .  n: 17 shoxs a p r o i i i e  C E  t h i s  boulder and 
-the d i s t r i b u t i o n  of  some spec i e s  t h a t  wers on i-t.  It i s  seen t h a t  t h e  
".? iLi>per midl.it-to-ra:l sp:.(:ir-;s E .  ~ i o d u i o s u s  and L. z i c z a c  a:<e ur:affccted i~ 

t h e i r  t i d a l  l e v e l  r e g a r d l e s s  of t he  a spec t  of t he  boulder .  However, 
f i l s  zonat ion of i;:le lo-vse- mid i f~ - t . t a r a l  spec i e s  A. y r a r j u l a t a  236 C .  p i c a  
ri..r?di.cates 3 higher  t i d a l  d i s t r i b u - t i o n  or! the  seaward s i d e  where they  
w o ~ i d  be s ~ - i e c . t e  d - t o  gre;li;er wave sp l a sh ,  By c o n t r a s t  t h e  n e r i t e s  

occur red  on t h e  s h e l t e r e d  landward s i d e  of t he  rock with N. t e s s a l l a t a  
s l i g h t l y  higher  than $7, v e r s i c o l o r  and N. p e l o r o n t a .  The i n f r a l i t t o r a l  
f r i n g e  contained t h e  a l g a  V a l o n i a  sp .  and i n  rock c r ev i ce s  E c h i n o m e t r a  
l u c u n t e r  was common around t h e  boulder .  

The Bluf f  - E a s t  End 

The Eas t  End o f  L i t t l e  Cayman ( P l a t e  29) c o n s i s t s  of  t h e  Bluf f  
Limestone, a  weathered and d i s s e c t e d  rock outc rop  i n  the  l i t t o r a l  reg ion  
and wi th  a  storm beach of  c o r a l  rubble  behind t h e  i ronshore .  The s i t e  
i s  very exposed t o  south  e a s t  winds. 



A diagram of the  d i s t r i b u t i o n  of the  common spec ie s  is given i n  
Fig.  18. While the  d e n s i t i e s  of mollusca arevery  va r i ab le  some 
maximum f igu res  were recorded a t  d i f f e r e n t  l e v e l s  on the  shore.  I n  the  
s u p r a l i t t o r a l  f r i n g e  on d r i f t  wood T e c t a r i u s  m u r i c a t u s  was very common 
( P l a t e  32) raching d e n s i t i e s  of between 144 and 152 per  square m while 
on the  rocks of the  upper m i d l i t t o r a l  zone d e n s i t i e s  of between 32 and 
56 p e r  square m were t y p i c a l .  N o d i l i t t o r i n a  t u b e r c u l a t a  reached 
d e n s i t i e s  of 60 pe r  square m and i n  rock pools L.  m e s p i l l u r n  occurred 
a t  over  168 pe r  square m .  Ne r i t e s  were p resen t  i n  the  l i t t o r a l  zone, 
b u t  i n  smaller  concent ra t ions  than the  more she l t e red  shores i n  t h e  
south and west of t h e  I s l and .  They tended t o  concent ra te  a t  the  
margins of rock pools  of t h e  m i d l i t t o r a l  zone. N.  versicolor was t h e  
most common and N . t e s s e l l a t a  occupying the  same region was l e s s  
abundant. N. p e l o r o n t a  was more widely d i s t r i b u t e d  although a t  lower 
d e n s i t i e s .  The o the r  spec ies  commonly assoc ia ted  with rock pools  was 
the  small l i t t o r i n i d ,  L i t t o r i n a  m e s p i l l u m  which was usua l ly  evenly 
d i s t r i b u t e d  over the  pool .  A c a n t h o p l e u r a  g r a n u l a t a  and C .  p i c a  were 
common a t  low water l e v e l  occurr ing i n  d e n s i t i e s  of 24 and 36 per  square 
m r e spec t ive ly  while P u r p u r a  p a t u l a  was only found a t  low water and on 
t h e  low water notch a t  d e n s i t i e s  between 2 and 10 per  square m. 

With the  increase  i n  wave ac t ion  a t  t he  e a s t  end of L i t t l e  Cayman 
seve ra l  spec ies  were present  t h a t  were not  recorded from more s h e l t e r e d  
s i t e s .  The most abundant i n  t h e  lower m i d l i t t o r a l  region was the  
mussel B r a c h i d o n t e s  e x u s t u s  t h a t  was common i n  c rev ices  of t h i s  region.  
Others recorded were Isoynornon a l a t u s ,  C o r a l l i o p h y l l a  a b b r e v i a t a  and an 
un iden t i f i ed  spec ie s  of vermetid. 

Ruhble Ridge 

On the  south s i d e  of L i t t l e  Cayman running almost t h e  whole l eng th  
of t he  i s l a n d  the  f r ing ing  r ee f  i s  separa ted  from the  seaward t e r r a c e s  
by a  r idge  of co ra l  rock and r ,Able  ( P l a t e  2 9 ) .  This r idge  does not  
seem t o  be comparab1.e t o  "he a l g a l  rid.ges of Indo P a c i f i c  a t o l l s ,  an6 
comprises of boulders ranging from a f e w  cms up t o  about a metre i n  
d iz i ie te r .  'The r idge  was breached i n  seve ra i  p l aces  forming channels 
f ron  the  sea i n t o  the  shallow l a ~ o o n ,  South Hole Sound. VJaves splashed 
over the r idge  i n  many p laces  and. a t  high t i d e  almost the  e n t i r e  zone 
.gas covered in s e s  wa.ter and subjected t o  c:oiisi.derable wave ac t iox .  
Small patches of  t'ne b lack  and r e d  mangrove grew on t h e  i n s i d e  edge of 
the  rubble r idge .  The molluscan zonation on the  r idge  was s imi l a r  t o  
the  i ronshore outcrops described above except  t h a t  t he re  was no 
equiva lent  t o  the  s u p r a l i t t o r a l  zone. The zonation was only found on 
the  seaward s i d e  of t he  r idge  and no t  on the  lagoonal s i d e  where 
apparent ly the  lack  of water movement and t h e  consequent s i l t i n g  
prevented the  development of a  rocky shore molluscan fauna. 

The lagoonal beach of t he  rubble  r idge  cons is ted  of sand o r  f i n e  
mud genera l ly  with T h a l a s s i a  t e s t u d i n u r n  growing i n  dense patches 
immediately below low water .  This  was replaced by s i l t e d  co ra l  rubble 
upon which a  yellow a lgae  f i l m  covered l a rge  a reas  and i n  which mangroves 
had begun t o  grow. The c e n t r a l  p a r t  of the  r idge  contained the  l a r g e s t  
boulders  and it was t h i s  region t h a t  contained the  upper m i d l i t t o r a l  



fauna wi th  T e c t a r i u s  m u r i c a t u s  and i n  c r ev i ce s  L i t t o r i n a  z i c z a c  and 
L .  l i n e a t a .  A t  t h e  same l e v e l ,  b u t  i n  more shaded s i t u a t i o n s ,  E c h i n i n u s  
n o d u l o s u s  and N .  t u b e r c u l a t a  were found, while  under s tones  and i n  t h e  
mo i s t  a r e a s  between t h e  boulders  N e r i t a  t e s s e l l a t a  and N .  versicolor 
were common toge the r  wi th  graps id  and p o r c e l l a n i d  c rabs .  O n  t he  o u t e r  
rubble  beach on t h e  seaward s ide  o f  t h e  r i d g e ,  n e r i t e s  were s t i l l  common 
b u t  wi th  t he  i n c r e a s e  i n  water  movement C i t t a r i u m  p i c a  and A c a n t h o p l e u r a  
q r a n u l a t a  became more abundant u n t i l  a t  low water mark and i n  low a r e a s  
o f  t h e  r i dge  where water  streamed from t h e  seaward s i d e  of  t h e  r i dge  t o  
t h e  lagoon these  two s p e c i e s  became t h e  dominant molluscs .  C i t t a r i u m  
p i c a  on the  rubble  r i d g e  was covered i n  ca lcareous  a lgae  while  those  
a s s o c i a t e d  wi th  t h e  Pres ton  Bay j e t t y  were r e l a t i v e l y  c l ean  ( P l a t e s  30 
& 3 1 ) .  I t  i s  i n t e r e s t i n g  t o  no te  t h a t  d e s p i t e  ex t ens ive  searches  
n e i t h e r  N e r i t a  p e l o r o n t a  nor  P u r p u r a  p a t u l a  were found. Beneath s tones  
a t  t he  lowest  l e v e l s  E c h i n o m e t r a  l u c u n t e r  and I soqnomon r a d i a t u s ,  were 
found, t h e  ech inoid  extending i n  g r e a t e r  d e n s i t i e s  i n t o  t h e  s u b l i t t o r a l .  

Owen I s l and  

Owen I s l a n d  l i e s  wi th in  South Hole Sound and i s  s h e l t e r e d  from t h e  
open sea  by t h e  rubble  r i d g e  ( s e e  above) .  The I s l a n d  was n o t  
ex t ens ive ly  s t u d i e d ,  b u t  samples of  t he  common mollusca were c o l l e c t e d .  
The t y p i c a l  rocky shore  mollusca were p r e s e n t ,  b u t  r e p r e s e n t a t i v e s  o f  
t h c  low water  s p e c i e s ,  C i t t a r i u m  p i c a  and P u r p u r a  p a k u l a  were absen t  a s  
were t he  l i t t o r a l  pool  spec i e s .  I n  t h e  black mangrove a r e a s  t o  t h e  
n o r t h  of Owen I s l a n d  L i t t o r i n a  a n q u l i f e r a  was common and among t h e  r o o t s  
t h e  crab C a l l i n e c t e s  m a r g i n a t u s  was f r equen t ly  seen.  

The remaining molusc C e r i t h i u m  l i t e r a t u m  recorded from Owen I s l a n d  
i s  one t h a t  i s  c h a r a c t e r i s t i c  of  t he  T h a l a s s i a  beds t h a t  a r e  p l e n t i f u l  
around t h i s  I s l a n d .  

S i z e  d i s t r i b u t i o n  of l i t t o r a l  mollusca i n  r e l a t i o n  t o  exposure 

I n  Table 3 t he  mean s i z e s  of  t h e  common l i t t o r a l  mollusca a r e  
r l given a g a i n s t  t h e  s i t e s  from which they  were c o l l e c t e d .  h e  s i t e s  a r e  

arranged f r s m  t he  most s h e l t e r e d  a t  C)r,\me I s l and  t o  t h e  n o s t  exposed on 
t h e  Bluf f  end 9% t h e  i s l a n d  a t  E a s t  End. While seine of  the sarnpl-e 
s i z e s  a r e  inadequate  t o  draw c l e a r  conclusions from, some genera l  t r e n d s  
are p re sen t  which irlciicate the  r e l a - t i onsh ip  between exposure and 
molluscan d i s t r i b u t i o n  and morphology, In  t h e  f i r s t  p l ace  t h e  h igh  
l e v e l  T e c t a r i u s  m u r i c a  t u s  does n o t  have any s i g n i f i c a n t  s i z e  d i f f e r e n c e s  
between the  s h e l t e r e d  and exposed s i t e s .  Only on the Rubble Ridge o f  
t h e  South Hole Sand was a  small  record  found from a s i n g l e  specimen. 
The s i t e  i s  gene ra l l y  t oo  low f o r  t h i s  spec i e s ,  never extending a s  high 
a s  t h e  s u p r a l i t t o r a l  f r i n g e  and t h e  specimen found cannot be  considered 
r e p r e s e n t a t i v e .  L i t t o r i n a  m e s p i l l u m  was found a t  too few s i t e s  t o  g ive  
any i n d i c a t i o n  of  t h e  e f f e c t  of  exposure on body s i z e ,  b u t  i t  would be  
expected t o  be  s l i g h t  i n  view of  t h e  f a c t  t h e  spec i e s  i s  mostly 
r e s t r i c t e d  t o  pools .  The same can be  s a i d  of  P u p e r i t a  pupa which i s  
a l s o  confined t o  rock poo l s  and was on ly  found a t  t h e  rocks  a t  West 
End. 



Table 3. S i ze  d i s t r i b u t i o n  of t he  Common l i t t o r a l  Mollusca around L i t t l e  Cayman 

16 .8  
Owen I s l and  

(32) 

Jackson Bay 
16.3 

(8 )  

Preston Bay - 

8 . 0  
l e  Ridge 

(1) 
Rubb 

West 

17.2 
Eas t  End 

( 2 1 )  
-- - -- - -- - 

The f i g u r e s  I n  the  body of l nc  t& le ~ e p r e s e n t  t he  mean s t z e  I n  (mm)  o f  named molluscs .  
The sample s i z e  1s given 1,) blaclteLs beneath each s l z e .  The <absence of f i g u r e s  does no t  mean t h a t  a  
spec i e s  d i d  n o t  occur a t  a ss tn  b u t  t h a t  a  sample was n o t  c ~ l l c c t e d  and measured. 



With the  except ion of  E c h i n i n u s  n o d u l o s a  t h e  l i t t o r i n i d s  showed a  
grada t ion  i n  s i z e  wi th  inc reas ing  exposure. Thus ~ o d i l i t t o r i n a  
t u b e r c u l a t a ,  L i t t o r i n a  z i c z a c ,  L. l i n e a t a  and L .  l i n e o l a t a  a l l  showed a  
decrease  i n  s i z e  on more exposed s i t e s .  The same genera l  t r end  was 
shown wi th  Purpura pa t u l  a  and A c a n t h o p l e u r a  q r a n u l a t a  . The n e r i t e s  , 
N e r i t a  v e r s i c o l o r ,  N .  t e s s e l l a t a  and N .  p e l o r o n t a  d i d  n o t  show a  c l e a r  
r e l a t i o n s h i p  wi th  the  exposure of a  s i t e ,  b u t  each of t hese  spec i e s  was 
very l a r g e  a t  Owen I s l and ,  t h e  most s h e l t e r e d  s i t e .  I t  can only be 
assumed t h a t  perhaps t h e  s h e l t e r e d  na tu re  of  t h i s  s i t e  o r  some o t h e r  
f a c t o r  than  t h e  d i r e c t  in f luence  o f  exposure was r e spons ib l e  f o r  t h e  
l a r g e  Owen I s l and  specimens. Ci t ta r i zam p i c a  i s  most f r equen t ly  found 
a t  t h e  i n f r a l i t t o r a l  notch and i n  two f a i r l y  ex tens ive  searches  and 
c o l l e c t i o n s  a t  Preston Bay and Eas t  End showed t h a t  specimens were 
l a r g e r  a t  the  more exposed E a s t  End. C i t t a r i u m  apparent ly  favours  
t u r b u l e n t  condi t ions  and cons tan t  water movement a s  i s  shown by i t s  
h a b i c a t  preference  and s i z e  d i s t r i b u t i o n .  What i s  s u r p r i s i n g  i s  the  
l a r g e  mean s i z e  of those ind iv idua l s  on the  Rubble Ridge of South Hole 
Sound whrch appears t o  r e s u l t  from the  absence of  very small  i nd iv idua l s  
found a t   he o t h e r  s i t e s .  

I t  i s  i n t e r e s t i n g  t o  note  t h a t  with the  absence of brackish  a r e a s  
around t h e  coas t ,  t h e  n e r i t e  N e r i t a  fu lyzarans  was absent .  This  was 
p red ic t ed  by Russe l l  (1941) ~ 1 1 0  poiii-ked o u t  t h a t  wi th  i k s  preference 
f o r  brackish  e s t u a r i n e  and ii&our condi t ions  it was un l ike ly  t o  be found 
on t h e  smaller  i s l a n d s  of  t h e  Caribbean. 

Rock Pool Faunas 

Despite a  small  t i d a l  range t h e r e  were s e v e r a l  a r e a s  where 
permanent l i t t o r a l  rock pools  e x i s t e d  and which had an i n t e r e s t i n g  and 
varied. fauna and f l o r a .  The environment t h a t  t hese  9001s o f f e red  must 
have been subjec ted  t o  a  wide range of temperatures  and s a l i n i t y  and 
t h e s e  f a c t o r s  are l i k e l y  t o  be i z p o r t a n t  i n  i n f luenc ing  the  spec ies  
found i n  t hese  poo3.s . Tsm a reas  containinq -rock pools were exm2heCip 
one a t  West End rocks  {PLa-Le % 3 j  and t h e  o t h e r  j.ri j -acks3n2s s a y  and 
from both  ,li.re,lis specinens of the gastropods ;.-ere co.!..l~cted an5 t h e i r  
- ,.\", _ I ' 
,+-!Z~I : L I . O ~  n o t ~ d .  

r-  he L i t t o r a l  roc!< pools  f a l l  in?-- ti.1ree maic tyr;es; tile :n.iqh ~ : ~ v ~ ~ . ~ - .  

mid t i d e  m a  low l e v e l  pools ,  and each i s  cha rac t e r i s ed  by the type of  
fauna and f l o r a  p re sen t .  I t  i s  no t  poss ib l e  t o  g ive  p r e c i s e  l i m i t s  
upon t h e  he igh t  above c h a r t  datum t h a t  each category may occur i n ,  a s  
t h i s  v a r i e s  wi th  the  degree of exposure t o  which the  shore i s  subjec ted ,  
b u t  i n  genera l  t he  g r e a t e r  the  exposure and wave ac t ion  t h e  h igher  w i l l  
each pool  type occur ,  High l e v e l  pools  were found i n  t h e  s u p r a l i t t o r a l  
f r i n g e  and a r e  f i l l e d  only by spray from wave a c t i o n  o r  by r a i n ,  and 
a r e  cha rac t e r i s ed  by green and brown a l g a l  s l imes  and by t h e  lack  of an 
obvious macrofauna. These pools  occur a t  t he  l e v e l  of T e c t a r i u s  
m u r i c a t u s  which may be found on ad jacen t  rocks,  s t randed  wood and shrubs 
of t he  s u p r a l i t t o r a l  f r i n g e ,  b u t  never i n  t he  pools .  Occasional ly t h e  
c rab  Grapsus  q r a p s u s  r e t r e a t e d  i n t o  the  high l e v e l  pools  when d i s tu rbed ,  
b u t  mostly they remained without  a  macrofauna. 



The poo l s  of t h e  m i d l i t t o r a l  zone were sub jec t ed  t o  changes of  
water  with each t i d e  and on t h e  exposed western end rocks t o  occas iona l  
replenishment  from wave ac t i on .  These poo l s  were c h a r a c t e r i s e d  by a  
v a r i e d  gastropod fauna and occas iona l ly  some contained very l a r g e  
numbers of t h e  hermi t  c r ab  Clibanarius tricolor. Young f i s h  were 
common and t h e  l i t o r a l  goby Bathygobius soporator was p r e s e n t  i n  a l l  
permanent rock pools .  The poo l s  i n  t h e  lower m i d l i t t o r a l  zone were 
subjec ted  t o  cons t an t  wave a c t i o n  and t h e  fauna l  elements may con ta in  
an occas iona l  r e p r e s e n t a t i v e  washed i n  during rough condi t ions  from t h e  
i n f r a l i t t o r a l  f r i n g e  and t h e  s u b l i t t o r a l  reg ion .  Occasional a l g a e  
were found inc luding  Acetabularia crenulata which was no t i ceab ly  more 
common i n  t h e  low l e v e l  pools  which wi th  Dictyota s p . ,  Turbinaria 
turbinata, Padina sanctae-crucis and o t h e r s  were t y p i c a l  of  t h e  
i n f r a l i t t o r a l  f r i n g e  and upper r e e f  t e r r a c e .  Stomatopods o f  t h e  
genera Gonadactylus and Pseudosquilla were a l s o  f r equen t ly  found i n  t h e  
c r ev i ce s  w i th in  t h e  pools .  

Discussion 

The water  eroded l imestone o f  t h e  l i t t o r a l  reg ion  provides  an 
i n t e r e s t i n g  and d ive r se  h a b i t a t  f o r  marine molluscs around many t r o p i c a l  
a t o l l s  and i s l a n d s .  Despi te  t h e  o f t e n  l i m i t e d  t i d a l  range a  d i s t i n c t  
zonat ion i s  found from high t o  low water mark, and has  been t h e  s u b j e c t  
of reviews by Stephenson and Stephenson (1950, 1952) ,  Southward (1958) 
and Lewis (1960) .  These works toge ther  wi th  more d e t a i l e d  surveys such 
a s  those by Voss and Voss (1955, 1960) ,  Arnow, S t  C1ai.r and Arnow 
(1963) , Houbrick (1968) and o t h e r s  have descr ibed  t h e  d i s t r i b u t i o n  and 
v e r t i c a l  zona t ion  of l i - t t o r a l  animals i n  t he  Caribbean. Vermeij (1973) 
a l s o  cons iders  t he  d i s t r i b u t i o n  of  l i t t o r a l  molluscs i n  h i s  a t t empt  t o  
r e l a t e  t h e i r  morphological d i f f e r e n c e s  wi-th h a b i t a t  p r e f e r ences .  
However, a s  y e t ,  l i t t l e  work has  been done on t h e  Cayman I s l a n d s  
l i t t o r a l  reg ion  a p a r t  from a small  and non- represen ta t ive  c o l l e c t i o n  of  
molluscs made dur ing  the  OxEord U n i v e r s i t i e s  Expedi t ion t o  t he  Cayman 
I s l a n d s  in 1938 (Sa l i sbu ry ,  1953) and the  important  work of Kbbott 
(1958) w h o  descr ibed  t h e  mari-ne molluscan fauna of  Grand Cayman. No 
s p e c i f i c  records  e x i s t  f o r  L i t t l e  Cayman. 

While the  p r e s e n t  work does i?ot r ep re sen t  a  cornprehe~?sive spec i e s  
l i s t  o f  the j<i  0- -- . . . Lfored by -Ebbc)tt (1958) , it dces  i n d i c a t e  t l i p  

a is t r j -bu t ion  and zonation of  t h e  con~mon l i t t o r a l  s p e c i e s  on the beach 
rock around L i t t l e  Ca-pan i n  r e l a t i o n  t o  t h e  degree of exposure.  

The way i n  which t h e  degree oE exposure i n f luences  t h e  v e r t i c a l  
d i s t r i b u t i o n  o f  spec ies  depends upon a  number of  f a c t o r s ,  i nc lud ing  
t h e  behavioural  homeostat ic  mechanisms employed by t h e  animal a s  we l l  
a s  t h e i r  phys io log i ca l  t o l e r ances  (Lewis 1963, Fraenkel  1968, Bardin 
1968, and Borkowski 1971) .  These f a c t o r s  t oge the r  wi th  morphological 
adap ta t i ons  (North 1954) enable  spec i e s  t o  co lon i se  and e x p l o i t  widely 
d i f f e r e n t  a r e a s  although it should be recognised t h a t  d i f f e r e n t  s p e c i e s  
w i l l  o f t e n  employ d i f f e r e n t  mechanisms f o r  maintaining themselves w i th in  
t h e i r  optimum range.  I n  add i t i on  t o  the  l o c a l  v a r i a t i o n s  i n  spec i e s  
d i s t r i b u t i o n  t h e r e  a r e  a l s o  zoogeographic v a r i a t i o n s  of  t h e  k ind  
descr ibed  by Vermeij (1973) .  The p r e s e n t  work confirms t h e  genera l  



s i m i l a r i t y  and l o c a l  v a r i a b i l i t y  i n  spec i e s  composition and zonat ion 
around L i t t l e  Cayman w i t h  o the r  a r e a s  w i th in  t h e  Caribbean. (Stephenson 
and Stephenson 1950, 1952) .  The o v e r a l l  zonat ion inc ludes  a  b e l t  of 
marit ime shrubs along t h e  upper p a r t  of  t h e  shore .  Where t h e s e  extend 
down towards t h e  s u p r a l i t t o r a l  f r i n g e  T e c t a r i u s  rnur i ca tu s  i s  found 
e i t h e r  on shrubs o r  wood on t h e  s t r a n d l i n e  o r  on high l e v e l  rocks.  I n  
t h i s  s u p r a l i t t o r a l  f r i n g e  g raps id  c r abs  may be p r e s e n t  and on rocky 
s u b s t r a t e s  a  range of  upper m i d l i t t o r a l  l i t t o r i n i d s  t h a t  extend t o  below 
mid t i d e  l e v e l .  I n  t he  upper m i d l i t t o r a l  zone t h e  f i r s t  n e r i t e s  a r e  
p r e s e n t  gene ra l l y  near pools  o r  moist  c r ev i ce s  where t h e r e  i s  l i t t l e  
r i s k  of  d e s i c c a t i o n .  These extend t o  the  i n f r a l i t t o r a l  notch where t h e  
graz ing  A c a n t h o p l e u r a  g r a n u l a t a  and C i t t a r i u r n  p i c a  become t h e  most 
abundant spec i e s  t oge the r  wi th  t h e  carnivorous Purpura  p a t u l a .  I n  more 
exposed r eg ions  t h e  lower m i d l i t t o r a l  zone i s  c h a r a c t e r i s e d  by ve rmi t id s  
and t h e  mussel B r a c h i d o n t e s .  The deveiopment of macroscopic marine 
a l g a e  i s  u s u a l l y  r e s t r i c t e d  t o  low l e v e l  pools  and it i s  only i n  t h e  
s u b l i t t o r a l  reg ion  of t h e  upper r ee f  t e r r a c e  t h a t  they  become 
s i g n i f i c a n t .  

On L i t t l e  Cayman it has been p o s s i b l e  t o  show how around t h e  
shores  of a  s i n g l e  i s l a n d  i t  i s  poss ib l e  t o  g e t  a  d i f f e r e n - t  s p e c i e s  
composition and zonation p a t t e r n  t h a t  r e l a t e s  t o  t h e  degree of  exposure.  

This h a s  been recorded wi th in  t he  Mollusca and would probably be  
ev iden t  i n  o t h e r  groups when sub jec t ed  t o  d e t a i l e d  examination. Not 
only do d i f f e r e n t  shores  e x h i b i t  d i f f e r e n t  spec i e s  composition and 
zona t ion ,  b u t  a l s o  w i th in  small  a r e a s  of one shore it i s  p o s s i b l e  t o  
e x h i b i t  t h i s  e f f e c t .  Thus on the  seaward and shoreward s i d e  of  a  
boulder ,  o r  t h e  exposed o r  s h e l t e r e d  s i d e s  of a  j e t t y ,  d i f f e r e n t  
zonat ion l e v e l s  a r e  exh ib i t ed .  By measuring molluscs from d i f f e r e n t  
beaches it has a l s o  been p o s s i b l e  t o  show t h a t  t h e r e  i s  a  d i f f e r e n c e  of  
s i z e  between i n d i v i d u a l s  found on shores  of  d i f f e r e n t  exposure.  I n  
f a c t  t he  i n d i v i d u a l  spec i e s  s i z e  ranges were o f t e n  l a r g e r  between 
d i f f e r e n t  s i t e s  arou2.d t h e  I s l a n d  then Vermeij (1.973) found f o r  t h e  
same spec i e s  taken from d i f f e r e n t  a r = a s  of  t h e i r  zoogeographic range,  
Genera1l.y speaking t h e r e  v:as a tendency f o r  speci~iiens t.o be sma l l e r  on 
rrloi?.. expose6 shores ,  b u t  t h i s  was no-t always c l e a r  m d  f u r t h e r  :wrk i s  
needed t o  confirm t h i s .  Only wi th  C i t t a r i u m  p i c a  was t h e  r eve r se  t r u e .  

The e f f e c t  of  exposure on a  c o a s t l i n e  i s  very v a r i a b l e ,  bur- wi th  
increased  exposure t h e r e  i s  gene ra l l y  more wave a c t i o n  which e f f e c t i v e l y  
i n c r e a s e s  the  t i d a l  range (Gos l ine ,  1965) .  This  enables  a  spec i e s  
l i m i t e d  on ly  by t h e  need f o r  a  b r i e f  per iod  of  submersion t o  i n c r e a s e  
i t s  v e r t i c a l  range,  provided it has t h e  necessary  adap ta t i on  t o  t o l e r a t e  
the g r e a t e r  e f f e c t  of d e s i c c a t i o n  a t  h ighe r  l e v e l s .  This  can t o  some 
e x t e n t  be  achieved by reducing body s i z e ,  o r  by adopt ing a  semi-crypt ic  
mode of l i f e  a s  seen i n  most high t i d e  l i t t o r i n i d s  o r  by developing a  
c lo se  t ex tu red  s h e l l  t h a t  w i l l  r e s i s t  water  l o s s  a s  found i n  T e c t a r i u s  
r n u r i c a t u s .  



Table  4 .  D i s t r i b u t i o n  o f  1 i t t o r s 1  Mollusca 

M y t i l i d a e  

Isognomidae 

Acmaeidae 

Trochidae 

Ner i  t i d a e  

L i t t o r i n i d a e  

R i s  s o i d a e  

Vermetidae 

B r a c h i d o n  tes ? x n s t ~ a s  (1,. ) 

I s o g n o m o n  r a d i a t u s  (An  ton)  
I s o g n o m o n  c71at1 .z~ (Gmelin) 

Acmaea a n t i l i n . r u r n  (Sby) 
Acmaea l e u c ~ p l c i 2 r a e  (Gmelin)  

C i t t a r i u m  pica (L,) 
T e g u l  a  e x c a m  t i :  ( Lrxi!, ) 

T e g u l a  f a s c i a t z  (Ron!) 

Neri t a  p e l  o r o n  La (L, ) 
Neri t a  t e s s e l l a t a  C;melin 
Neri t a  v e r s i c o l o r  Gnle1.i.n 
P u p e r i  t a  pupa (L . ) 

L i  t t o r i n a  anquli i'era ( L , a m ,  ) 
L i  t t o r i n a  m e i e a g r i s  P o t i e s  & Michard 
L i t t o r i n a  m e s p i l l u r n  MEN 
L i  t t o r i n a  z i c z a c  (Gw1i.n) 
L i  t t o r i n a  1 i r ~ c : a  t a  d ' l l rbigny 
L i  t t o r i n a  l i n e o l a t a  dY Orbigny 
N o d i l i  t t o r i n z  t u b e r c u l a t a  (Menke) 
E c h i n i n u s  n o d u l o s u s  ( p f r ,  ) 
T e c t a r i u s  m u ~ l ' c a t u s  (L, ) 

Z e b i n a  b r o r m i a m  (0.1:b. ) 

LML 

LML 
LML 

LML- ILF 
LklL 

LML-LLP 
LML 
LML 

LPlL 
UIL 
LML 
I LF 

ILZ 
U1L 
LML 
UML 
UML 
UP& 
UML 
UML 
s LF 

LPL 



Planaxidae 

C e r i t h i i d a e  

Magilidae 

Thaididae 

Colombellidae 

Turr idae  

P l a n a x u s  l i n e a t u s  (da Costa) 
P l a n a x u s  n u c l e u s  (Brug.) 

C e r i t h i u m  l i t e r a t u r n  Born 
C e r i t h i u m  v a r i a b i l e  C.B,  Adms 
L i t i o p a  melanos toma Rang 

C o r a l l i o p h i l a  a b b r e v i a t a  (Lam.) 

Purpura  p a t u l a  ( L . )  

P s a r o s t o l a  m inor  C , B .  Adarns 

C l a t h r o d r i l l a  m e l a n e s i a n a  Dal l  & Simpson 

Cryptoplacidae A c a n t h o p l e u r a  q r a n u l a t a  Gmelin 

* - specimen c o l l e c t e d  
( * )  - spec i e s  noted b u t  n o t  c o l l e c t e d  
S - s h e l l  on ly  
UML - upper r n i d l i t t o r a l  
ILF - i n f r a l i t t o r a l  f r i n g e  
SLF - s u p r a l i t t o r a l  f r i n g e  
LML - lower m i d l i t t o r a l  

LML 
LML 

ILF 
LML 
LML 

LML 

ILF 

LML 

LML 

LML 



T e c t a r i u s  m u r i c a t u s  occupies the  h ighes t  pos i t i on  of  the  t r u l y  
marine gastropods along t h e  s t r a n d l i n e  and it i s  i n t e r e s t i n g  t o  note 
t h a t  the  mean s i z e  d i d  no t  vary s i g n i f i c a n t l y  a t  d i f f e r e n t  s i t e s  around 
t h e  i s l a n d  r ega rd le s s  of t h e  degree of exposure. However what d i d  
change was the he igh t  above sea  l e v e l  which was h ighes t  on t h e  e a s t e r n  
most exposed end of L i t t l e  Cayman. Along t h i s  storm beach i s  an 
extens ive  s t r and  l i n e  of washed up timber and it i s  on t h i s  timber t h a t  
t h e  denses t  numbers of T .  m u r i c a t u s  were found a t  a he igh t  t h a t  could 
only have been wetted by the  occasional  spray from rough seas during 
storms. In  t h i s  p o s i t i o n  n o t  only must T .  m u r i c a t u s  be t o l e r a n t  t o  
the  des i cca t ing  e f f e c t  of t h e  sun and wind a s  has been shown by 
Rosewater (1963) ,  b u t  it must a l s o  be ab le  t o  t o l e r a t e  t h e  osmotic 
s t r e s s  when wetted during r a i n .  

The d i f f e rence  i n  spec ie s  composition a t  any one s i t e  can be 
explained i n  terms of phys io logica l  t o l e rance ,  but  it i s  probable t h a t  
o t h e r  f a c t o r s  a re  involved.  Paine (1966) d iscusses  the  poss ib l e  
inf luence  of  predatory spec ie s  and how i n  an a rea  where space i s  a t  a 
premium, such a s  the  l i t t o r a l  zone, then a reduct ion of predators  may 
a l s o  c r e a t e  a l e s s  d ive r se  system, The s i t u a t i o n  cannot be e a s i l y  
s u m a r i s e d  i n  a dynamic environment l i k e  the  l i t t o r a l  region where a t  
high water ,  benth ic  spec ie s  may be s u b j e c t  t o  predat ion  by a range of  
s u b l i t t o r a l  spec ies ,  such a s  f i s h ,  and a t  low water avian o r  mammalian 
p reda to r s  may become s i g n i f i c a n t .  

I n  t h e  p r e s e n t  work the  presence of carnivorous gastropods does no t  
appear t o  have any obvious e f f e c t  on the  molluscan d i v e r s i t y ,  b u t  it i s  
poss ib l e  a more extens ive  survey would be necessary t o  be c e r t a i n .  

While t h e r e  i s  a use fu l  l i t e r a t u r e  on the  l i t t o r a l  faunas of t he  
Caribbean r a t h e r  few a c t u a l l y  mention t h e  s ign i f i cance  o f  rock pools  i n  
t h i s  region.  North (1954) comments on the  e ros ion  of pools  a s  a r e s u l t  
of wave a c t i o n ,  b u t  adds l i t t l e  t o  the  understanding of  these  important  
l i t t o r a l  h a b i t a t s .  Houbrick (1968) recognises  t h e i r  importance i n  t h e  
c o a s t a l  zone of Costa Rica and shows how c e r t a i n  molluscs tend t o  p r e f e r  
pools  t o  o t h e r  l i t t o r a l  a r e a s  and Abbott (1958) comments t h a t  i n  the  
upper i ronshore  of Grand Cayman, P u p e r i t a  pupa and L i t t o r i n a  m e s p i l l u r n  
were most common i n  "spash pools" .  The West End rocks on L i t t l e  Cayman 
contained s imi l a r  "spash pools" where t h e  hermit  c rab ,  C l i b a n a r i u s  
tricolor became very abundant, a s  d i d  t h e  goby B a t h y g o b i u s  s o p o r a t o r .  
Around L i t t l e  Cayman o t h e r  molluscan spec ie s  were found i n  rock pools 
inc luding  L i t i o p a  m e l a n o s t o m a ,  T e g u l a  e x c a v a t a ,  E c h i n i n u s  n o d u l o s u s ,  
N o d i l i t t o r i n a  t u b e r c u l a t a ,  L i t t o r i n a  z i c z a c ,  Acmaea a n t i l l a r u m  and t h e  
n e r i t e s ,  N e r i t a  versicolor, N .  t e s s e l l a t a  and N .  p e l o r o n t a .  In  low 
water pools  t h e  echinoids E c h i n o m e t r a  l u c u n t e r  and Diadema a n t i l l a r u m  
were p resen t ;  t he  former being recorded i n  pools  of  t he  inshore  rocky 
a reas  of F lo r ida  Keys by McPherson (1969).  

Apart from t h e  molluscan c o l l e c t i o n s  by Sal i sbury  (1953) and 
Abbott (1958) very l i t t l e  has been done t o  t h e  l i t t o r a l  fauna of t h e  
Cayman I s l ands  and nothing has  been published s p e c i f i c  t o  L i t t l e  Cayman. 
The neg lec t  of t h e  l i t t o r a l  region i s  n o t  j u s t i f i e d  a s  it o f f e r s  a 
va r i ed  and d ive r se  h a b i t a t  i n  which many spec ie s  l i v e .  Around t h e  



i s l a n d  t h e  d i f f e r i n g  degrees  o f  exposure have an e f f e c t  upon the  spec i e s  
p r e s e n t ,  t h e i r  morphology and upon t h e i r  v e r t i c a l  range i n  t he  l i t t o r a l  
zone. 

Summary 

(1) The l i t t o r a l  rocks of  L i t t l e  Cayman have been examined a t  d i f f e r e n t  
s i t e s  around t h e  I s l a n d  r ep re sen t ing  d i f f e r e n t  degrees  o f  exposure.  

( 2 )  A spec i e s  l i s t  has  been compiled and t h e  s i z e  d i s t r i b u t i o n  of  t h e  
common l i t t o r a l  molluscs i n d i c a t e s  t h a t  d e s p i t e  l o c a l  v a r i a b i l i t y  
exposure has  an e f f e c t  upon t h e  mean s i z e  f o r  any one s i t e .  I n  gene ra l  
t h e  g r e a t e r  t h e  exposure of  t h e  s i t e  t h e  smal le r  t h e  s h e l l  s i z e  a l though 
i n  some spec i e s  t h e  r eve r se  i s  t r u e .  Some s p e c i e s  e x h i b i t  a g r e a t e r  
s i z e  range around t h e  a t o l l  than i s  recorded i n  t h e  zoo-geographical 
l i t e r a t u r e .  

( 2 )  The v e r t i c a l  zonat ion of  molluscs i s  a f f e c t e d  by the  exposure,  
~ h u s  on a more exposed shore o r  p a r t  of  a shore t h e  v e r t i c a l  range i s  
o f t e n  extended, 
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Figure  12. Graphs of t h e  d a i l y  t i d a l  range during the  per iod  of 
t h e  expedi t ion  toge the r  with hourly t i d a l  he igh t s  on a neap t i d e  
and a sp r ing  t i d e .  The d a t a  were provided by D r .  K. George and 
based on f i g u r e s  obta ined  from A d m i r a l t y  T i d e  T a b l e s ,  Vol. 11, 
1975 
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Figure 14. Histograms ind ica t ing  t h e  d i s t r i b u t i o n  of four species  
of gastropod along t h e  j e t t y  a t  Preston Bay. Black  column^ 
represent  t h e  e a s t  s i d e  of t h e  j e t t y  and s t ipp led  columns the  
west s i d e  
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Figure 19. Outlines and orientations of littoral rock pools at 
West End Rocks and Jackson's Bay. Pools A, B and C occurred at 
approximately mid-tide levels and D, E and F at low tide levels. 
A diagrammatic section X-Y of pool A is given with the distribution 
of some of the common rock pool invertebrates 



Pla te  22.  Preston Bay showing the  exposed l i t t o r a l  rocks and 
sand beach above them 

P la te  23. West End Rocks with a large  . l i t t o r a l  rock pool i n  the  
foreground 



Plate 24. Echininus  modulosus in crevices  with L i t t o r i n a  z i c z a c  
on the upper midlittoral region of Preston Bay 

Plate 25. T e c t a r i u s  m u r i c a t u s  (arrowed) among the leaves of 
Sesuvium por tu lacas t rum a t  West End Rocks 



Pla te  26. N e r i t a  p e l o r o n t a  and N .  t e s s e l l a t a  on rocks a t  the  
m i d l i t t o r a l  zone. E c h i n i n u s  n o d u l o s u s  and L i t t o r i n a  z i c z a c  are  
present  i n  crevices ' 

Pla te  27.  T u r b i n a r i a  t u r b i n a t a ,  Padina s a n c t a e - c r u c i s  and 
D i c t y o t a  sp. i n  the lower m i d l i t t o r a l  zone a t  West End Rocks 



P l a t e  28 .  Eas t  End showing t h e  s t eep  and deeply d i s sec t ed  
l i t t o r a l  region 

P l a t e  29 .  The rubble r idge  of South Hole Sound looking e a s t .  
In  t h e  foreground i s  a small p l a n t  of t he  black mangrove 
Avicennia germinans 



P l a t e  30. C i t t a r i u m  p i c a  on the j e t t y  a t  Preston Bay 

P la te  31. C i t t a r i u m  p i c a  covered i n  calcareous algae on the  
rubble r idge ,  South Hole Sound 



Pla te  32. T e c t a r i u s  m u r i c a t u s  i n  l a rge  numbers i n  the  
s u p r a l i t t o r a l  f r inge  a t  East  End 

P la te  33. Acanthopleura granu la ta  i n  shallow rock pools i n  the  
lower m i d l i t t o r a l  zone 



Pla te  34. Rock pool a t  West End Rl 
L i t t o r i n a  mespi l lurn  sca t t e red  over 

P l a t e  35. Puper i  t a  pupa gathered 
rock pool 

P l a t e  36. D i a d e m  a n t i l l a r u m  i n  a 
Preston Bay 
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