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ABSTRACT 

Along the  n o r t h - c e n t r a l  c o a s t  of  Jamaica ,  
communities e x i s t i n g  below 55m i n h a b i t  a  v e r t i c a l  
to overhanging wal l  of r e e f  l imes tone ,  t h e  deep 
f o r e  r e e f  (DFR),  which ex t ends  t o  app rox ima te ly  
130m. On the  DFR tu rbu l ence  and p r e d a t i o n / g r a z i n g  
a r e  g r e a t l y  reduced r e l a t i v e  t o  sha l l ower  s i t e s .  
Light  i n t e n s i t y  and sed imen ta t i on ,  however,  e x e r t  
i m p o r t a n t  c o n t r o l s  on community zona t ion .  
superimposed on t he  o v e r a l l  v e r t i c a l  p r o f i l e  of  
t he  DFR a r e  numerous overhangs  and sma l l  l e d g e s ,  
c r e a t i n g  a  s p a t i a l  mosaic a t  any one dep th .  These 
mic ro topograph ie s  i n t e r a c t  with l i g h t  and 
s ed imen ta t i on  t o  i n f l u e n c e  community s t r u c t u r e ,  
t hus  promoting i nc rea sed  community h e t e r o g e n e i t y  
a t  any one depth  a s  well  a s  l o c a l  s h i f t s  i n  depth-  
r e l a t e d  community zonat ion.  Low-angle s i t e s  
d i s p l a y  reduced l i v i n g  cover and d i v e r s i t i e s  
r e l a t i v e  to  v e r t i c a l  s i t e s  due to  t he  accumulat ion 
of sediment  on t he  former. Low-angle s i t e s  r e c e i v e  
more i l l u m i n a t i o n  than v e r t i c a l  exposed and 
v e r t i c a l  s h e l t e r e d  s i t e s ,  t hus  caus ing  upward 
s h i f t s  i n  t he  ba thyme t r i c  d i s t r i b u t i o n  o f  c e r t a i n  
t a x a .  

Meischner 1985, L i t t l e r  e t  a l .  1985, and L idde l l  A 
Ohlhors t  1980 and in  p r e s s  b)  due to  phys io log i c  
c o n s t r a i n t s  on SCUBA d i v i n g  and the  expense of  
submers ib l e  t ime.  The p re sen t  s t u d y  examines the  
i n f l u e n c e  of  s i t e  micro topography on deep-water 
communities and b u i l d s  upon t h a t  of L i d d e l l  & 
Ohlhors t  (1988) .  which p re sen t ed  q u a n t i t a t i v e  
ba thyme t r i c  t r e n d s  i n  community composi t ion  and 
d i v e r s i t y  over  t he  range of  1-120m a t  Jamaica .  
P a r t i c u l a r  a t t e n t i o n  is d i r e c t e d  towards  t h e  
e f f e c t  of  s p a t i a l  h e t e r o g e n e i t y  i n  i n f l u e n c i n g  
community s t r u c t u r e  a t  any one dep th .  

STUDY LOCALITY 

Discovery  Bay l i e s  on t he  n o r t h - c e n t r a l  coas t  of 
Jamaica a t  Lat .  18O30'N and Long. 77O20'W. The 
wel l  developed f r i n g i n g  r e e f s  o c c u r r i n g  a long t h i s  
c o a s t  d i s p l a y  a  s t r i k i n g ,  d e p t h - r e l a t e d  
mac rob io t i c  zona t ion  which has  been desc r ibed  i n  
s e v e r a l  pape r s  ( ~ o r e a u  1959, Goreau & Goreau 1973, 
Kinzie  1973, Lang 1974, L idde l l  & Ohlhors t  1987, 
1988, L idde l l  e t  a l .  19843,b) .  The deep r e e f  
s t u d i e d  occu r s  o f f  t h e  West Fore Reef and seaward 
of t he  Zingorro  f r i n g i n g  r ee f  (A-A', F ig s .  1-2) .  

IATRODUCTIOA A s l o p e  break occu r r ing  between 45 and 65m, 
t y p i c a l l y  a t  55m, marks the  boundary between the  

Although hundreds  of s t u d i e s  of t r o p l c a l  sha l l ow-  f o r e  r ee f  s l o p e  and the  wal l  of t he  deep f o r e  
wa te r  (<30m) r e e f  communities from t h e  Western r e e f .  The s t e e p  (60-90°) escarpment  ends  a t  
A t l a n t i c  e x l s t  ( s e e  Glynn 1973, Milliman 1977, approximately 120-130m where t he  more g e n t l y  
Co l in  1978, L i d d e l l  & Ohlhors t  i n  p r e s s  a ) ,  s l o p i n g  (20-45O) and sedlment  covered i s l a n d  s lope  
s t u d i e s  of  deepe r  environments ,  p a r t i c u l a r l y  t hos?  b e g l n s .  
below 60m, a r e  much r a r e r  ( b u t  s e e  Ginsburg and 
James 1973, Hartman 1773, Lang 1974. Lang e t  a l .  
1975, James 4 Ginsburg 1979, F r i cke  A 
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F i g u r e  1. Index map of  Discovery Bsy Jamaics 
showing l o c a t i o n  of  t r a v e r s e s  sampled by L i d d e l l  A F i g u r e  2. P r o f i l e  a long A - A '  ( F i g .  1 )  showing 
Oh lho r s t  (1980)  (modif ied  from LiddelL e t  a l .  l o c a t i o n  of  s t a t i o n s  sampled by L i d d e l l  A Ohlhors t  
1984a ) .  (1988)  (modif ied  from L i d d e l l  e t  a l .  1984a).  
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I F igu re  4. Bathymetr ic  d i s t r i b u t i o n  of 
mlc ro topograph ie s .  S u b s t r a t e s  from l e f t  t o  r i g h t  

F igu re  3. Microtopographies  sampled a long  the  a r e  v e r t i c a l  exposed,  v e r t i c a l  s h e l t e r e d ,  s l o p e  
deep f o r e  r e e f .  exposed,  and s l o p e  s h e l t e r e d .  Data p l o t t e d  f o r  15- 

45m is  from l i n e  t r a n s e c t s  from L i d d e l l  & Ohlhors t  
(1987) .  

H E T H O I S  

A Pe r ry  submers ib l e  (PC-8) ,  owned and ope ra t ed  by 
Research Submers ib les  L td . ,  Grand Cayman, was 
u t i l i z e d  i n  d a t a  c o l l e c t i o n  o v e r  t he  r ange  o f  
53-120111 on the  v e r t i c a l  t o  overhanging escarpment 
of t he  deep f o r e  r e e f .  The s u b m e r s i b l e ' s  e x t e r n a l  
camera and s t r o b e l i g h t  were used t o  conduct  photo 
t r a n s e c t s  i n  which c o l o r  t r a n s p a r e n c i e s  o f  0.14m2 
a r e a s  were taken a t  lm s p a c i n g s  a t  each dep th .  At 
t he  time each photo was t a k e n ,  d a t a  on 
microtopography and subs t r a tum type ( s h e l t e r e d  o r  
exposed,  v e r t i c a l  o r  g e n t l y  i n c l i n e d ,  sediment  
cover  o r  hard subs t r a tum;  F ig .  3 )  were recorded on 
aud io  t ape .  

Photo census  d a t a  were processed by p r o j e c t i n g  
t r a n s p a r e n c i e s  a t  n a t u r a l  s i z e  on to  a  s c r e e n  with 
a  f ixed a r r a y  of  p o i n t s  (27  p o i n t s  each w i th  an  
approximate lOcm s p a c i n g )  and the  i d e n t i t y  of  t he  
organism occu r r ing  a t  each po in t  recorded ( p l a n a r  
po in t  i n t e r c e p t  method).  Community composi t ion  
( l a r g e r  t a x a )  and d i v e r s i t y  were determined f o r  
each subst ra tum type a t  e ach  dep th .  S p e c i e s  number 
( S  = number of  t axa  per  t r a n s p a r e n c y ) ,  dominance 
d i v e r s i t y  ( H ' ,  n a t .  l o g ;  Shannon & Weaver 1948) ,  
evenness  ( J ' ,  n a t .  l og ;  P i e l o u  1966) ,  and r i c h n e s s  
(R, n a t .  l og ;  Margalef 1958) were employed a s  
d i v e r s i t y  i n d i c e s .  D i v e r s i t y  v a l u e s  s o  ob t a ined  
must be viewed a s  app rox ima t ions .  The f i l amen tous  
a l g a e  ca t ego ry  r e p r e s e n t s  m u l t i s p e c i e s '  
agg rega t ions  which could  no t  be i d e n t i f i e d  from 
the  s l i d e s .  Also ,  sponge s p e c i e s  s e p a r a t i o n s  a r e  
t e n t a t i v e  as  s p i c u l e  p r e p a r a t i o n s  have no t  y e t  
been made; t h u s ,  some s p e c i e s  may have been 
i n c o r r e c t l y  subdivided wh i l e  o t h e r s  were 
i n c o r r e c t l y  combined. D i f f e r e n c e s  i n  d i v e r s i t y  
( exp re s sed  per  s l i d e )  between s u b s t r a t a  were 
t e s t e d  w l th  the  Mann Whitney U (MWU) s t a t i s t i c .  
D i f f e r ences  i n  taxonomic composi t ions  were t e s t e d  
w i th  t he  ch i - squa re  ( x 2 )  s t a t i s t i c .  

Reef s i t e s  a t  Jamaica a r e  c h a r a c t e r i z e d  by low 
wa te r  turbidity ( l i g h t  a t t e n u a t i o n  c o e f f i c i e n t  
O.OG/m; Brake1 1979) .  This  c o e f f i c i e n t  was used t o  
e x t r a p o l a t e  i r r a d l a n c e  v a l u e s  t o  a  dep th  of  120m 
i n  the  water  column, y i e l d i n g  a  1.0% of  s u r f a c e  

i l l u m i n a t i o n  v a l u e  a t  app rox ima te ly  65m and a  
0.05% value  a t  110m. I r r a d i a n c e  v a l u e s  gene ra t ed  
by t h i s  procedure  a r e ,  of c o u r s e ,  no s u b s t i t u t e  
f o r  i n  s i t u  quantum i r r a d i a n c e  measurements and -- 
must be regarded wi th  c a u t i o n .  

Although t h e  f auna l  composi t ion  of  t he  upper p a r t  
o f  t he  deep f o r e  r e e f  wa l l  (55-60m) i s  s i m i l a r  to  
t h a t  of  t h e  lower  f o r e  r e e f  s l o p e ,  c o r a l s  a r e  l e s s  
abundant wh i l e  demosponges i n c r e a s e  d r a m a t i c a l l y  
i n  abundance. By 70-75111 c o r a l s  become ex t r eme ly  
r a r e  (observed by r e s e a r c h e r s ,  but  n o t  d e t e c t e d  by 
pho tocensuses ) ;  c r u s t o s e  c o r a l l i n e  a l g a e  and 
macroalgae  ( l a r g e l y  v a r i o u s  Halimeda s p e c i e s ,  
L i d d e l l  & Ohlhors t  i n  p r e s s  b ) n  impor t an t  
community components.  Sc l e rosponges  a r e  common i n  
more s h e l t e r e d  a r e a s .  Community d i v e r s i t y  is 
s i m i l a r  t o  t h a t  of  s h a l l o w e r  s i t e s .  

The s l o p e  of t he  wa l l  d e c r e a s e s  by 105m and 
sediment accumulat ion on exposed s u r f a c e s  becomes 
a  major problem f o r  t he  ep iben thos .  E n d o l i t h i c  
a l g a e  and e n c r u s t i n g  demosponges a r e  t he  most 
impor t an t  community components,  wh i l e  macroalgae  
and sc l e rosponges  d e c r e a s e  g r e a t l y  i n  nbundance. 

F i n a l l y ,  by 120-130m, t h e  wal l  of  t he  deep f o r e  
r e e f  ends  and the  s t eep ly -d ipp ing  (45+0)  sediment-  
covered i s l a n d  s l o p e  beg ins .  Enc rus t i ng  organisms 
a r e  r e s t r i c t e d  t o  i s o l a t e d  b locks  of  t a l u s  de r ived  
from above. Refer  t o  L i d d e l l  & Ohlhor s t  (1988)  f o r  
more d e t a i l s .  

E f f e c t  o f  Nicrotopographg 

Microtopographies  a r e  unequa l ly  d i s t r i b u t e d  over  
t he  ba thyme t r i c  range of  o u r  s t u d y  ( ~ i ~ .  4 ) .  
Exposed low-angle s u r f a c e s  predominate above 61m, 
wh i l e  v e r t i c a l  exposed o r  s h e l t e r e d  (benea th  
overhangs)  s u r f a c e s  predominate  on the  upper  
p o r t i o n s  of  t he  deep f o r e  r e e f .  On the  lower  



Table 1. I n f l u e n c e  of  microtopography on community compos i t i on  and d i v e r s i t y ,  61 -1 21 m .  
y -E=ve r t i c a l - exposed ,  V - S = v e r t i c a l - s h e l t e r e d ,  S-E=slope-exposed,  S - S = s l o p e - s h e l t e r e d .  

61M 76M 91 M 106M 121M 
V-E V-S S-E S-S V-E V-S S-E S-S V-E V-S S-E V-E V-S S-E S-S V-E V-S S-E S-S 

Cora ls  9.8 0 . 030 .1  7.4 0.0 0 .0  0.0 0 .0  0 .0  0.0 0 .0  0 .0  0 .0  0 .0  0 .0  0 .0  0.0 0.0 0 .0  
Cnidar ia  1 .0  0 .0  4.9 0 .0  0.9 3.0 0 . 0  0.0 1 .0  0 .3  0.0 3 .8  0 . 9  1.4 2.3 0.0 0.0 0.0 0.0 
Sponges 12 .7  23.0 11.5 14.8 15.4 23.7 2.0 7.4 25.1 24.2 12.9 24.2 28.6 17.7 16.8 27.5 41.0 7.2 12.7 
Sclerosp. 0.0 4.7 0 .0  0.0 0.3 5.7 2 .0  0 .0  6.6 7.3 0.0 0 .0  0.0 0 .0  0 .0  0.0 0.0 0.0 0 .0  
Macroalgae 14.2 15.5 11-5  3.7 14.7 1 5 . 3 2 6 . 0  11.3 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
p i l .  a lgae  2.0 3.1 0.7 3.7 4.1 7.5 6.0 3 .7  17.2 19.4 1.9 20.4 29.6 15.3 15.4 20.4 27.1 7.8 8 .9  
Car. a lgae  11 .326 .4  6.4 0.0 22 .717 .1  14 .011 .1  20.4 15.6 5.6 0.0 6.5 0.0 1.5 0.4 1.6 0.3 0.0 
Miec.l 0.5 0 . 8  2.5 0 .0  0 . 9  3 . 3  0 . 0  0 .0  3.4 3.2 0 .0  0  1 .9  1 3.1 5 . 5 1 1 . 2  0 .0  1 .3  

l i v i n g  51.5 73.5 67.6 29.6 59.0 75.6 50.0 33.5 73.7 70.0 22.3 51.4 67.5 37.5 39.1 53.4 80.9 15.3 22.9 
Bare-hard 23.5 10.9 14.5 48.1 8.1 12.3 12.0 33.3 17.2 14.3 1.9 10.6 3 . 7  3.7 3.8 8 . 5  10.1 4.7 1 .3  
Sediment 25.0 14.0 17.9 22.2 32.6 12.0 38.0 33.3 9.1 15.6 75.9 37.9 28.7 58.6 56.9 37.4 9.0 80.0 75.9 

N ( # a l i d e s )  8  5  15 1 13 13 2  1  16 12 2  4  3  19 4  g  7  11 3  
S , ( # s p e c i e s ) 2 4  15 36 4  29 42 7  6  40 32 6  16 13 38 13 18 18 10 4  
H 2.62 2.40 2.65 1.21 2.68 3.07 1.51 1.68 2.90 2.74 1.63 2.08 1.83 2.51 1.83 1.89 2.07 1.57 1.05 
R 4.94 3.09 6.30 1.44 5.31 7.48 1 . 8 6  2.27 6.89 5.80 2.01 3.58 2.82 7.13 3.07 3.60 3.46 2.31 1.06 
J ' 0.82 0.89 0.74 0.87 0.80 0.82 0.78 0.94 0.79 0.79 0.91 0.75 0.71 0.69 0.71 0.65 0.72 0.68 0.76 

1 ~ i s c e l l a n e o u s  inc ludes  such orgnnisms a s  Gypsina, boring sponges,  bryozonns and unident i f ied  l i v ing .  

p o r t i o n s  of t h e  deep f o r e  r e e f ,  v e r t i c a l  t o  
mode ra t e ly  i n c l i n e d  exposed s u r f a c e s  predominate .  

Microtopography i n f l u e n c e s  t h e  i r r a d i a n c e  
a v a i l a b l e  t o  t h e  ben thos .  Brake1 (1979 )  
demonst ra ted  t h a t  a  n o r t h - f a c i n g  v e r t i c a l  s u r f a c e  
would r e c e i v e  o n l y  25% and a  60° s l o p e  o n l y  50% of 
t h e  i l l u m i n a t i o n  r e c e i v e d  by a  h o r i z o n t a l  s u r f a c e .  
Thus,  t h e  e s t i m a t e d  dep th  o f  t h e  1.0% of s u r f a c e  
i l l u m i n a t i o n  va lue  f o r  t h e  wa t e r  column (65m) must 
be s h i f t e d  upward t o  app rox ima te ly  55m f o r  a  600 
s u r f a c e  on t he  upper deep  f o r e  r e e f  o r  lower  f o r e  
r e e f  s l o p e  and t o  45m f o r  a  v e r t i c a l  s u r f a c e .  
S i m i l a r l y ,  t h e  dep th  o f  t h e  0.05% va lue  muzt be 
s h i f t e d  upward from 110111 i n  t h e  wa t e r  column t o  
app rox ima te ly  9Qm f o r  a  v e r t i c a l  s u r f a c e  and lOOm 
f o r  a  600 s u r f a c e .  

On t h e  deep f o r e  r e e f  l i v i n g  cove r  is t y p i c a l l y  
lower  than  on t h e  f o r e  r e e f  and f o r e  r e e f  s l o p e  
( F i g  5 ) .  V e r t i c a l  s i t e s  c o n s i s t e n t l y  e x h i b i t  t he  
h i g h e s t  p e r c e n t  l i v i n g  cove r  ( o f t e n  70%) whi le  
low-angle s i t e s  c o n s i s t e n t l y  e x h i b i t  t he  lowest  
p e r c e n t  l i v i n g  cove r  ( a lmos t  a lways  < 509,  Tab l e  
1 ,  F ig .  5 ) .  Th i s  e f f e c t  i s  most pronounced a t  t h e  
deepe r  (91-121111) s i t e s  ( M W U ,  ~ ( 0 . 0 5 ) .  l a r g e l y  due 
t o  t he  accumu la t i on  of sediment  on low-angle 
s u r f a c e s  ( ~ i ~ .  6 ) .  While v e r t i c a l  s h e l t e r e d  s i t e s  
t y p i c a l l y  have  h ighe r  l i v i n g  cove r  than  v e r t i c a l  
exposed s i t e s  (MWU, p(0 .05  f o r  a l l  excep t  g lm) ,  
no c o n s i s t e n t  d i f f e r e n c e s  e x i s t  between low-angle  
s h e l t e r e d  and exposed s i t e s .  

Mic ro topog raph i e s  s t r o n g l y  i n f l u e n c e  t h e  community 
Composition a t  any one d e p t h  r e s u l t i n g  i n  
s i g n i f i c a n t  (x2, ~ ( 0 . 0 5 )  d i f f e r e n c e s  between 
a lmost  a l l  microtopography p a i r s  f o r  any g iven  
d e p t h .  A t  61m c o r a l s  a r e  r e s t r i c t e d  t o  exposed 
( v e r t i c a l  o r  low-angle)  s i t e s ,  presumably  due t o  
i n c r e a s e d  l i g h t  i n t e n s i t y  r e l a t i v e  t o  more 
s h e l t e r e d  s i t e s .  A t  76m nonc rus to se  a l g a e  (ma in ly  
mac roa lgae )  r e ach  t h e i r  g r e a t e s t  abundance a t  low- 
a n g l e ,  exposed s i t e s ,  a g a i n ,  presumably  due t o  

i n c r e a s e d  l i g h t  i n t e n s i t y   able 1 ,  F ig .  5 ) .  
Conve r se ly ,  a t  76m s c l e r o s p o n g e s  r each  t h e i r  
h i g h e s t  abundance a t  v e r t i c a l ,  s h e l t e r e d  s i t e s ,  
t h o s e  w i th  l owes t  l i g h t  i n t e n s i t i e s .  When t hey  
occu r  on t he  sha l l ower  r e e f s ,  t h e y  a r e  r e s t r i c t e d  
t o  h i g h l y  c r y p t i c  l o c a t i o n s  on t h e  sha l l ow  r e e f  
(Hartman & Goreau 1970, Jackson e t  a l .  1971 ) .  
Crus to se  c o r a l l i n e  a l g a e  e x h i b i t  an i n t e r e s t i n g  
t r e n d  w i th  h i g h e s t  abundances  o c c u r r i n g  a t  
v e r t i c a l  s h e l t e r e d  s i t e s  a t  61m, h i g h e s t  
abundances  o c c u r r i n g  a t  v e r t i c a l  exposed s i t e s  a t  
76m, a n d ,  f i n a l l y ,  n e a r l y  e q u a l  abundances a c r o s s  
v e r t i c a l  exposed and s h e l t e r e d  and s l o p e  exposed 
s i t e s  a t  91m. At 120m nonc rus to se  a l g a e  ( h e r e ,  
ma in ly  f i l amen tous  and e n d o l i t h i c  forms)  a r e  most 
abundant  a t  low-angle exposed s i t e s ,  presumably 
due to i n c r e a s e d  l i g h t  l e v e l s .  

Mic ro topog raph i e s  a l s o  i n f l u e n c e  d i v e r s i t y  (F ig .  
5 )  w i th  v e r t i c a l  s i t e s  t y p i c a l l y  (and 
s i g n i f i c a n t l y  f o r  h a l f  of t h e  p a i r s  t e s t e d ;  NWU, 
~ ( 0 . 0 5 )  having t h e  h i g h e s t  number o f  t axa  per  
sample (6-9 t a x a  pe r  t r a n s p a r e n c y  vs .  3-6 f o r  low- 
a n g l e  s i t e s ) .  Th i s  p robab ly  r e f l e c t s  reduced 
l i v i n g  cove r  due t o  h igh  sediment  cove r  ( t h u s  l a c k  
o f  hard  s u b s t r a t a )  a t  t h e  n o n v e r t i c a l  s i t e s  a s  
we l l  a s  reduced numbers o f  t axa  c a p a b l e  of d e a l i n g  
w i th  s ed imen ta t i on .  Whether s i t e s  a r e  she1  t e r ed  o r  
exposed appea r s  t o  have no c o n s i s t e n t  e f f e c t  on 
d i v e r s i t y .  

DISCUSSIOB 

S t u d i e s  of  deep-water  (>60m) t r o p i c a l  mar ine  
communi t ies  a r e  r a r e .  Even more so  a r e  
q u a n t i t a t i v e  s t u d i e s  of deep-water  
macrocommunities ( b u t  s e e  F r i c k e  & Schuhmacher 
1983, F r i c k e  & Meischner 1985,  L i t t l e r  e t  a l .  
1985, and H i l l i s - C o l i n v a u x  1986,  L idde l l  & 
Ohlho r s t  1988 and i n  p r e s s  b ;  a  review of t h e s e  
a r t l c l e s  is provided by L i d d e l l  & Ohlho r s t  1988) 
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Figure 5 .  E f f e c t  o f  m i c r o  t o p o g r a p h y  on  p e r c e n t  l i v l n g  c o v o r ,  d i v e r s i t y ,  and  community composition. 
S u b s t r a t s  t y p e s  f rom l e f t  t o  r i g h t  c r o  v e r t i c a l  e x p o s e d ,  v e r t i c a l  s h e l t e r e d ,  s l o p e  e x p o s e d ,  2nd s l o p ?  
s h e 1  t e r e d .  



Figure 6. High l i v i n g  cove r  on v e r t i c a l  s u r f a c e s ,  
heavy sediment  a ccumula t i on  on more g e n t l y  
i n c l i n e d  s u r f a c e s .  "A" is from 76m, "B" is from 
105m. D i s t ance  from the  c e n t e r  r e f e r e n c e  p o i n t  t o  
edge o f  photograph i s  22cm. 

Although t he  r o l e  o f  microtopography i n  
d e t e r m i n i n g  quantum i r r a d i a n c e  l e v e l s  ( ~ a u b e r t  & 
Vasseur  1974, Brakel  1979) and t he  d i s t r i b u t i o n  o f  
sha l l ow-wa te r  ben thos  ( B i r k e l a n d  e t  e l .  1981) ha s  
been demons t r a t ed ,  s i m i l a r  e f f e c t s  i n  deep-water  
communities have no t  been examined i n  any d e t a i l  
p r e v i o u s l y .  F r i c k e  & Schumacher ( 1983 )  i n d i c a t e d  
t h a t ,  a t  t h e i r  Red Sea s t u d y  s i t e ,  t he  deepes t  
o c c u r r i n g  c o r a l s  (100-109m) were on  s l i g h t l y  
i n c l i n e d  sandy bot toms which a l l owed  r e f l e c t i o n  o f  
l i g h t .  I n  c o n t r a s t ,  on v e r t i c a l  w a l l s ,  t h e  deepes t  
c o r a l s  occu r r ed  a t  o n l y  70-80m. S i m i l a r l y ,  
B i rke l and  e t  a l .  (1981)  found t h a t  w i th  i n c r e a s i n g  
dep th  c o r a l  r e c r u i t s  s h i f t e d  s e t t l e m e n t  p a t t e r n s  
from v e r t i c a l  t o  h o r i z o n t a l  s u r f a c e s ,  presumably  
i n  r e sponse  t o  d i f f e r e n c e s  i n  l i g h t  i n t e n s i t y .  
These f i n d i n g s  a r e  i n  accord  w i th  the  p r e s e n t  
s t u d y .  

Many Western A t l a n t i c  r e e f  s l t e s  e x h i b i t  v e r t i c a l ,  
o r  n e a r l y - s o ,  e s ca rpmen t s  beg inn ing  a t  
a p p r o x i m a t e l y  50-60m and ex t end ing  t o  lGOm o r  
more. These e sca rpmen t s  r e p r e s e n t  drowned 
s e a c l i f f s  formed d u r i n g  t h e  Wisconsin low 
s t i l l s t a n d  ( ~ o r e a u  & Land 1974. L i d d e l l  & Ohlho r s t  
1901 ) .  Numerous overhangs  and l edges  a r e  
super imposed upon t he se  e sca rpmen t s  and e x e r t  
s t r o n g  l o c a l i z e d  ~ n f l u e n c e s  upon community 

compos i t i on  and d i v e r s i t y .  These e f f e c t s  a r e  
l a r g e l y  media ted  through l r r a d l a n c e  i n t e n s i t y  and 
sediment  a ccumula t i on .  The o v e r a l l  r e s u l t  i s  one 
of i n c r e a s e d  d i v e r s i t y  a t  any one depth  and a  
p o t e n t i a l  b l u r r i n g  of community zona t i on  i f  t h e  
e f f e c t s  o f  microtopography a r e  i gno red .  

T h i s  s t u d y  was funded by a  g r a n t  from the  Utah 
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