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ABSTRACT 

me c r o s s  s h e l f  d i s t r i b u t i o n  of coral reef f i s h e s  
according t o  t h e i r  t r o p h i c  s t ruc tu re  is examined 
for 123 v i s u a l  transects in t h e  SU lagoon of N e w  
Caledonia. Abundance is maximum nearshore  
whereas biomass is evenly  d i s t r i b u t e d  across 
she l f .  P i a c i v o r e s  (4-19 % of biomass) are domi- 
nated by s e r r a n i d s ,  wi th  i n c r e a s i n g  nllmbers of 
l u t j a n i d s  and c a r a n g i d s  n e a r  t h e  b a r r i e r  reef. 
I n v e r t e b r a t e  f e e d e r s  (15-40 % of biomass) 
i n c r e a s e  from t h e  c o a s t  t o  t h e  b a r r i e r  reef, 
t h e  l a t t e r  be ing  c h a r a c t e r i z e d  by m u l l i d s  and 
l e t h r i n i d s ,  Small ,  abundant  s p e c i e s  are d i f f e -  
r e n t i a l l y  d i s t r i b u t e d ,  pomacentr ids ,  dominating 
nearshore,  are g r a d u a l l y  r e p l a c e d  by apogonids 
and Anthias  spp. near t h e  b a r r i e r  reef. Grazers  
are t h e  main group i n  biomass b u t  t h e i r  impor- 
tance d e c r e a s e s  from 65 % on t h e  coast t o  28 % 
on t h e  b a r r i e r  reef. S c a r i d s ,  t h e  main component 
of grazers ( > 5 0  % of biomass) show an even cross 
s h e l f  d i s t r i b u t i o n ,  whereas  a c a n t h u r i d s  i n c r e a s e  
i n  biomass from 19 % on t h e  c o a s t  t o  46 % on t h e  
b a r r i e r  reef, s i g a n i d s  showing t h e  o p p o s i t e  tgend. 
Comparison w i t h  t h e  ne ighbour ing  Great Barrier 
Reef i n d i c a t e s  some a n a l o g i e s  such  as Close 
s p e c i e s  pool ,  similar biomass d i s t r i b u t i o n  of 
large grazers, of several families of inverte- 
b r a t e  f e e d e r s  and p lankt ivores .  However, t h e r e  
are some major d i f f e r e n c e s  such as overall 
biomi's %?.i =b*wd=xe =cos= ehe l f  di,gtribrrtLcz, 
average s i z e ,  d i s t r i b u t i o n  of apogonids, l a b r i d s ,  
caesios and small grazers. These d i s c r e p a n c i e s  may 
be p a r t l y  expla ined  by geomorphological d i f f e r e n c e s  
between t h e  t w o  regions. 

INTRODUCTION 

The.lagoona1 f i s h e r i e s  of Neu Caledonia  (NC) are 
l a r g e l y  unexplored. One of t h e  programmes of ORSTOM 
is t o  q u a n t i f y  t h e  p o t e n t i a l  of t h i s  resource.  One 
of t h e  major method used is v i s u a l  surveys. NC is 
Surrounded by a large lagoon (20 O00 b2) which 
wid th \var ies  from 1 to 80 km. There are large 
d i f f e r e n c e s  i n  b i o t o p e  c h a r a c t e r i s t i c s  a c r o s s  t h i s  
s h e l f .  In t h e  same manner l o c a l  f i s h  popula t ions  
are l i k e l y  t o  be inf luenced  by c o a s t a l / o c e a n i c  
g r a d i e n t s  i n  a similar way t o  t h a t  demonstrated 
f o r  t h e  neighbouring Great B a r r i e r  Reef (GBR)  of 
Australia (Russ, 1984; W i l l i a m s ,  1982; Williams (L 

Hatcher, 1983). These workers showed t h a t  t h e  
s p e c i e s  composi t ion and t r o p h i c  s t r u c t u r e  O f  reef 
assemblages v a r i e d  g r e a t l y  over  s h o r t  d i s t a n c e s  
( < 100 km) across s h e l f .  By comparison, l a t i t u -  
d i n a l  i n f l u e n c e s  were weak even among reefs 
separa ted  by over  1000 km. Given t h e  p o t e n t i a l  of 
such p a t t e r n s  t o  a f f e c t  t h e  r e s u l t s  of our surveys ,  
w e  made a v i s u a l  assessment of c r o s s  s h e l f  in f luen-  
c e s  on community s t r u c t u r e  i n  a n e a r  p r i s t i n e  area 
where t h e  s h e l f  is approximatively 50 km wide. We 
are r e p o r t i n g  t h e  pre l iminary  r e s u l t s  i n  t h e  
Present  paper. 
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Figure  1. Loca t ion  of s t a t i o n s .  Each p o i n t  repre-  
s e n t s  a t  least t u o  transects. 

METHODS 

A l l  f i s h  were recorded by v i s u a l  t r a n s e c t s .  Each 
t r a n s e c t  is lOOm long. On each site, two t r a n s e c t s  
were l a i d  a l o n g  depth  contours .  A t o t a l  o f  123 
transects, be ing  d i s t r i b u t e d  i n t o  f i v e  geographi-  
cal zones  (F igure  l ) ,  were performed on a coast- 
b a r r i e r  reef a x i s .  Depth ranged from 1 t o  12m. I n  
each zone,  as many d i f f e r e n t  t y p e s  o f  h a b i t a t  as 
p o s s i b l e  were sampled ( s h e l t e r e d ,  exposed, g e n t l e  
s l o p e ,  c l i f f s . . . ) .  Tuo d i v e r s ,  one on each s i d e  of 
t h e  t r a n s e c t  l i n e ,  recorded v i s u a l l y  conspicuous 
f i s h  w i t h i n  5m of  t h e  l i n e .  F ish  s ize  was estima- 
t e d  i n  3 cm class f o r  small f i s h  ( z 2 0  cm) and 
5 cm c l a s s  f o r  larger f i s h .  F ish  were recorded t o  
t h e  s p e c i e s  l e v e l  when p o s s i b l e ,  o therwise  a t  t h e  
genus or fami ly  l e v e l .  Biomass was es t imated  by 
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c o n v e r t i n g  v i s u a l l y  es t imated  l e n g t h  t o  weight  
from l e n g t h  - weight  r e l a t i o n s h i p s  a v a i l a b l e  from 
earlier s t u d i e s  i n  t h e  lagoon (Kulb ick i ,  unpu- 
b l i s h e d  d a t a ) .  F i s h  were grouped i n t o  six major 
t r o p h i c  categories : p i s c i v o r e s ,  c a r n i v o r e s  1 
(macro i n v e r t e b r a t e  f e e d e r s ) ,  c a r n i v o r e s  2 
(micro i n v e r t e b r a t e  f e e d e r s ) ,  grazers, p lankton  
f e e d e r s  and omnivores. T h i s  c l a s s i f i c a t i o n  is 
based p a r t l y  on  o u r  d a t a  base  and t o  a great 

S p e c i e s  composition 

t o  t h e  s p e c i e s  l e v e l .  A to ta l  of 47 families 
were recorded ,  of which 19 had 5 s p e c i e s  o r  
more (Table  1). 

Table  1. Cross shelf d i s t r i b u t i o n  of the  major 
f a m i l i e s  ( > 5 s p e c i e s ) .  . .  

F ~ l l l e i  

2 
2 3 
1 O 

6 

I I 
13 9 

RP' rota1 

~~ ' 9  10 10 

i 7  9 +I 
F i f t y  p e r c e n t  of a l l  s p e c i e s  are r e p r e s e n  \ ed by 
o n l y  6 families. Due t o  unequal  sampling effort 
i n  each zone, comparison of s p e c i e s  between 
zones  should be i n t e r p r e t e d  w i t h  caut ion .  
However, some t r e n d s  seem obvious. S c a r i d a e ,  
S e r r a n i d a e  and Acanthuridae have approximati-  
v e l y  t h e  same number of s p e c i e s  across s h e l f ,  
whereas Pomacentridae, Chaetodont idae,  Poma- 
c a n t h i d a e  and S i g a n i d a e  tend  t o  have more 
s p e c i e s  n e a r  t h e  coast. By c o n t r a s t ,  L e t h r i n i -  
dae ,  Lut jan idae ,  B a l i s t i d a e  and Tet rodont idae  
have more s p e c i e s  n e a r  t h e  b a r r i e r  reef. 
S p e c i e s  were grouped by major t r o p h i c  catego- 
ries (Table  2). Despi te  t h e  c o a r s e  c l a s s i f i -  
c a t i o n  w e  used,  some groups  were d i f f i c u l t  t o  
ca tegor ize .  Por i n s t a n c e ,  t h e  non p i s c i v o r e  
apogonids  can  be e i t h e r  cons idered  as c a r n i -  
vore  2 or  as zooplankt ivores  depending on  
s p e c i e s  and size. S i m i l a r l y ,  Abudebduf spp. 
may feed on algae, small i n v e r t e b r a t e s  o r  
zooplankton depending on  s p e c i e s  or s i z e .  
S i n c e  it is o f t e n  d i f f i c u l t  t o  s e p a r a t e  
underwater youngs from our f i v e  s p e c i e s  of 
Abudebduf, t h e y  were grouped as omnivores. 
A mult inomial  X 2  test  i n d i c a t e s  t h a t  t h e r e  
is no s i g n i f i c a n t  d i f f e r e n c e  ( a  > 0.05) 
between reefs i n  t r o p h i c  d i s t r i b u t i o n .  
P isc ivorous  and carn ivorous  s p e c i e s  
r e p r e s e n t  62 % of a l l  s p e c i e s ,  t h e i r  
importance i n c r e a s i n g  s i g n i f i c a n t l y  
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( a <0.05; comparison of means) from 50 % near -  
s h o r e  t o  60 % beyond t h e  2nd reef. By c o n t r a s t ,  
nearshore  have s i g n i f i c a n t l y  h i g h e r  p r o p o r t i o n  
( a  <0.01) of g r a z e r s  s p e c i e s  t h a n  beyond t h e  
reef. No d i f f e r e n c e  between reefs could  be d e t  
t e d  for  t h e  o t h e r  t r o p h i c  categories. 

Table  2. Number of s p e c i e s  p e r  t r o p h i c  c a t e g o r y  
across s h e l f .  

_ I  

T a b l e  3. Abundance of t h e  v a r i o u s  t r o p h i c  gro 

Abundance 

Abundance for t h e  v a r i o u s  t r o p h i c  groups is i n d i -  
c a t e d  on t a b l e  3. F i s h  are s i g n i f i c a n t l y  more 
abundant  ( a  ~ 0 . 0 5 )  n e a r  t h e  coast (2150-2180 
f i s h / t r a n s e c t )  t h a n  i n  t h e  middle  lagoon (856) 
t h e  b a r r i e r  reef (1137 t o  1383 f i s h l t r a n s e c t ) ,  
T h i s  d i f f e r e n c e  is mainly due t o  larger numbers 
of plankton  feeders  and omnivores n e a r  t h e  coast. 
Plankton f e e d e r s  are t h e  main t r o p h i c  group,  
average ing  55 % of t h e  t o t a l  abundance. P i s c i v o r e s  
and large c a r n i v o r e s  make only  3.3 % of t h e  abun- 
dance. The t h i r d  r e e f  excepted (5.9 f i s h l t r a n s e c t )  
p i s c i v o r e s  are i n  f a i r l y  s t a b l e  numbers along t h e  
c o a s t - b a r r i e r  reef a x i s  (11.6-16.9 f i s h / t r a n s e c t ) .  
The low p i s c i v o r e  numbers on t h e  t h i r d  reef are 
compensated by larger numbers of c a r n i v o r e s  1. 
The s i g n i f i c a n t  (a <0.05) i n c r e a s e  i n  small c a r n i -  
v o r e s  near  t h e  b a r r i e r  reef is mainly due  t o  t h e  
presence  of Apogonidae and Cnathodentex a u r o l i -  
nea tus .  By c o n t r a s t ,  omnivores were more abundant  
n e a r  t h e  coast .  

F igure  2 i n d i c a t e s  t h e  main f a m i l i e s  o r  genera  i n  
terms of r e l a t i v e  abundance. P i s c i v o r e s  are domi- 
na ted  by Ser ran idae ,  The importance of t h i s  fami ly  
is t h e  g r e a t e s t  i n  t h e  middle  lagoon where it is 
dominated by one s p e c i e s ,  Plectropomus l e o p a r d u s ,  
which r e p r e s e n t s  50-75 % of a l l  p i s c i v o r e s  on t h e  
2nd and 3rd reefs. Large c a r n i v o r e s  are dominated ' 

by Labridae i n  t h e  nearshore-ol iddle  lagoon areas, 
t h e  main s p e c i e s  being Choerodon graphicus .  

. ,  



Figure 2. Cont r ibu t ion  across s h e l f  of t h e  main families ( > 5  %) t o  abundance and biomass. 
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Lutjanidae and L e t h r i n i d a e  tend  t o  r e p l a c e  t h e  
Labridae towards t h e  b a r r i e r  reef, w h i l s t  
small S e r r a n i d a e  are l i m i t e d  t o  t h e  c o a s t a l  
zone. Small  c a r n i v o r e s  are also dominated 
nearshore by Labridae,  Thalassoma spp. being 
t h e  major component. Apogonidae increase in 
cons iderable  p r o p o r t i o n s  towards t h e  b a r r i e r  
reef and are t h e  main reason  f o r  a t h r e e  
fo ld  i n c r e a s e  of s m a l l  c a r n i v o r e s  between t h e  
c o a s t  and t h e  b a r r i e r  reef. H u l l i d a e  are also 
an impor tan t  component of t h i s  t r o p h i c  group 
on t h e  b a r r i e r  reef, mainly because of 
Mullo id ich tys  f l a v o l i n e a t u s .  Grazers are 
dominated by t h e  S c a r i d a e  (48-58 961 ,  Scarus  
sord idus  being c h a r a c t e r i s t i c  of t h e  near- 
s h o r e  zones, w h i l s t  S c a r u s  s c h l e g e l i  i s  
found p r e f e r e n t i a l l y  n e a r  t h e  b a r r i e r  reef. 
Acanthuridae tend  t o  i n c r e a s e  i n  abundance 
from t h e  coast (16 %) t o  t h e  b a r r i e r  reef 
(38 %) whereas S iganidae ,  dominated by 
Siganus a r g e n t e u s  are mainly found near-  
shore.  The s p e c i e s  composition of Acanthu- 
r i d a e  changes d r a s t i c a l l y  on t h e  coast- 
b a r r i e r  reef a x i s ,  4- e is found near-  
shore ,  Zebrasoma spp. are more c h a r a c t e -  
ristic of t h e  middle  lagoon,  whereas Naso 
b r e v i r o s t r i s  and A. t r i o s t e g u s  are found 
mainly on t h e  b a r r i e r  reef. However, t h e  
most abundant Acanthuridae is L. nigro-  - fUScus which is ubiqui tous .  Plankton 
feeders  are dominated numer ica l ly  by t h e  
Pomacentridae, which are presented  

- 

accord ing  t o  t h e i r  main genera on Figure  2. 
Pomacentrus spp. are found mainly nearshore  areas 
w i t h  Chromis spp. and Neopomacentrus spp. 
Chromis spp. have however a wider  range, being 
still impor tan t  on t h e  b a r r i e r  reef. The middle  
lagoon is a t r a n s i t i o n  zone where Dascyl lus  spp. 
are a t  t h e i r  m a x i m u m  abundance. Anthias  spp. and 
Caesionidae dominate  t h e  b a r r i e r  reef area- 
Omnivores are abundant  e s s e n t i a l l y  nearshore.  
Abudebduf spp. is t h e  dominat ing genus except  
nearshore  where Pomacentrus spp. dominates. 
Chrys ip te ra  spp. are more c h a r a c t e r i s t i c  of t h e  
middle  lagoon reefs and omnivorous Chaetodont idae 
are found p r e f e r e n t i a l l y  n e a r  t h e  B a r r i e r  Reef. 

Biomaaa 

Table  4 i n d i c a t e s  t h e  d i s t r i b u t i o n  of biomass by 
t r o p h i c  groups. With t h e  except ion  of t h e  t h i r d  
r e e f ,  a l l  a r e a s  have approximatively t h e  same 
b i o m a s s l t r a n s e c t  (92-110 kg). The most impor tan t  
component is g r a z e r s  (39.5 % of to t a l  biomass) ,  
however, t h e r e  are n o t i c e a b l e  changes i n  t r o p h i c  
s t r u c t u r e  depending on zones. Thus, p i s c i v o r e s  
r e p r e s e n t  20.3 % of t h e  f i s h  biomass on t h e  2nd 
reef, when e l sewhere  t h i s  group varies from 5.4 
t o  12.7 %. This  is mainly due to  t h e  presence of 
a f e w  very large f i s h  (5  s h a r k s  and 2 Epinephelus  
c y l i n d r i c u s ,  totaling 140 kg). S e r r a n i d a e  are 
t h e  dominant fami ly .  e s s e n t i a l l y  nearshore  ( o v e r  
90 %), faster f i s h  (Carary idae ,  Lut jan idae)  
becoming more impor tan t  towards t h e  b a r r i e r  reef 
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Table 4. Biomass d i s t r i b u t i o n  of t h e  v a r i o u s  
t r o p h i c  groups  across s h e l f .  
Top number : biomass (kg) 
2nd number : biomass / t ransec t  (kg)  
3rd number : % p e r  zone 
4 t h  number : average  weight (g) 

(F igure  2): 
homogeneous 
lagoon (Table  41, Labrid 
s h o r e  t h e n  rep laced  by L u t j a n i d a e  and Lethr i -  
n i d a e  towards t h e  b a r r i e r  r 

This  sudden increase is due 
Mul lo id ich tys  f l a v o l i n e a t u s  a 

i n  importance-across  t h e  reef, w h i l s f  kcan- 
t h u r i d a e  increase from 19 % to 46 % towards*- -  -" 

t h e  b a r r i e r  reef. Siganidae  are e s s e n t i a l l y  
r e s t r i c t e d  t o  c o a s t a l  areas. A , c h a r a c t e r i s t i c  
of t h e  grazers is t h a t  very  f e w  s p e c i e s  make 
over  10 96 of t h e  g r a z e r s  biomass. This  i n d i -  
cates a n  even d i s t r i b u t i o n  of t h e  biomass 
between s p e c i e s ,  e x c e p t  for A- dussumier i  
and Naso u n i c o r n i s  which make r e s p e c t i v e l y  
11 - 25 % and 17 % of t h e  grazers biomass i n  
t h e  b a r r i e r  reef area. Plankton f e e d e r s  are 
b e t t e r  represented  i n  biomass i n  t h e  middle 
r e e f  and b a r r i e r  reef than  on t h e  c o a s t a l  a r e a s ,  
which is t h e  i n v e r s e  of t h a t  observed for abun- 
dance (F igure  2). T h i s  is due t o  t h e  importance 
of large s p e c i e s  i n  t h e  middle  lagoon (A .  blee-  
k e r i ,  Naso vomer, N. hexacanthus)  w h i c h - f e r  
mainly on  g e l a t i n o u s  zooplankton. On t h e  
b a r r i e r  reef, plankton f e e d e r  biomass i n c r e a s e  
is due t o  Caesionidae. By c o n t r a s t ,  omnivores 
a r e  concent ra ted  n e a r  t h e  coast, making up t o  
16.5 % of t h e  biomass on t h e  first reef. 
Pomacentrus p h i l i p p i n u s  and Abudebdug spp. make 
t h e  bulk of t h i s  t r o p h i c  group. 

d 
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size d i s t r i b u t i o n  

Average weight a r e  i n d i c a t e d  by t a b l e  4. F i s h  i n  
t h e  c o a s t a l  zone have s i g n i f i c a n t l y  lower size 
(a< 0.05) than average ,  w h i l s t  t h e  second reef 
s u p p o r t s  f i s h  having size s i g n i f i c a n t l y  larger 
than  average ( a  = 0.011, no d i f f e r e n c e  be ing  
d e t e c t e d  f o r  t h e  o t h e r  reefs. A t o t a l  of 75 
s p e c i e s  were recorded on a l l  s t a t i o n s  across 
t h e  reef. Eleven o f . t h e s e  s p e c i e s  (Cephalopho- 
lis m i n i a t u s ,  Epinephelus  cyanopodus, 2- macu- 
l a t u s ,  Le thr inus  nebulosus,  Scarus  g i b b u s ,  
Acanthurus dussumier i ,  Zebrasoma vell iferum, 
Naso b r e v i r o s t r i s ,  N. u n i c o r n i s ,  S iganus  
p u n c t w c o r a l l i n u s )  show an increase 
i n  size from t h e  c o a s t  t o  t h e  b a r r i e r  reef 

e_I_ - 
- 
(Rank test. a = 0.05). w h i l s t  on ly  t h r e e  .- ~ 

s p e c i e s  (Parupeneus m u l t i f a s c i a t u s ,  S iganus  
argenteus and Lo vulp inus)  p r e s e n t  t h e  oppo- 
s i te  t rend.  Abundance ( f i s h l t r a n s e c t )  and 
average  weight  show a n  i n v e r s e  t r e n d  ( a s 0 . 0 5 ,  
N = 5, s = 117 for Kendal l  c o e f f i c i e n t  of 
concordance) i f  one e x c e p t s  p i s c i v o r e s  for 
which t h e r e  is no p a t t e r n  of v a r i a t i o n .  

DISCUSSION 

The choice  o f  method (i.e. v i s u a l  censuses)  
in t roduced  a l e v e l  of sampling error t h a t  
l i m i t s  t h e  d e t e c t i o n  of p a t t e r n  to  one of 
r e l a t i v e l y  g r o s s  change. This  method, however, 
is more easy  t o  r e p l i c a t e  t h a n  any of t h e  more 
a c c u r a t e  a l t e r n a t i v e s  (eg  dynamite s a m p l i w  of 
Williams & Hatcher ,  1983) and is non d e s t r u c -  
t i v e .  Also, it w a s  impor tan t  to  u s e  t h e  same 
method as t h a t  used for surveying  o t h e r  p a r t s  
of t h e  lagoon of NC. 
Visual  censuses  a r e  known.to favor  conspicuous 
and large s p e c i e s  (Harmelin-Vivien e t  a1 . ,19d5) .  
I n  t h e  p r e s e n t  s t u d y ,  which is der ived  from 
resource  assessment  d a t a ,  p a r t i c u l a r  a t t e n t i o n  
was drawn t o w a r d s t h e  s p e c i e s  which make t h e  
bulk  of t n e  biomass. Small  s p e c i e s  such  as 
Cobiidae or  Blennidae and c r y p t i c  s p e c i e s  such 
as most Holocentr idae and Nuraenidae are 
c e r t a i n l y  w e l l  underest imated.  However, from 
rotenone poisonings ,  w e  know t h a t  i n  t h e  p r e s e n t  
s tudy  areas such s p e c i e s  account  for less than 
15 % o f  t h e  t o t a l  biomass. 

Biomass e s t i m a t e s  a r e  based on v i s u a l  size 
es t imates .  T h i s  method t e n d s  t o  underes t imate  
s i z e  by 10 - 20 % depending on s p e c i e s  and s i z e  
(Harmelin-Vivien e t  al., 1985). For comparisons 
between reefs, t h e  b i a s  be ing  similar for a l l  
s t a t i o n s  t h i s  b e a r s  l i t t l e  consequence. However, 
when comparing t o  o t h e r  s t u d i e s  t h i s  underes- 
t imate  should be kept  i n  mind. 

The main b i a s e s  s t e m  from t h e  t r o p h i c  c l a s s i f i -  
ca t ion .  Most f i s h  have a d i v e r s i f i e d  d i e t  and 
t h u s  belong t o  s e v e r a l  t r o p h i c  groups  a t  a t i m e .  
The c o n t r i b u t i o n  of t h e  v a r i o u s  food items f o r  a 
given species vary also w i t h  s i z e ,  s e a s o n s  and 
food a v a i l a b i l i t y .  Concerning p i s c i v o r e s ,  
P a r r i s h  e t  a l .  (1986) i n d i c a t e  t h a t  such a 
g r o s s  c l a s s i f i c a t i o n  may h i d e  a r a t h e r  important  
c o n t r i b u t i o n  of  o c c a s i o n a l  p i s c i v o r o u s  spec ies .  

The o v e r a l l  s t r u c t u r e  observed i n  t h e  p r e s e n t  
s tudy p r e s e n t s  major d i f f e r e n c e s  with o t h e r  
f i s h  d i s t r i b u t i o n s  i n  t h e  P a c i f i c  such as 
Hawaii (Brock e t  al.,  1979; P a r r i s h  et a l . ,  
19861, French Polynes ia  (Calz in .  1985) or  Guam 
(Jones & Chase, 1975; Molina 1981). The reg ion  
present ing  t h e  most analogies with ours is t h e  

GBR (Wil l iams & Hatcher ,  1983; Russ, 1984). 
However, even f o r  t h i s  neighbouring zone t h e r e  
are some major d i f f e r e n c e s .  

Tuo main p h y s i c a l  f e a t u r e s  d i f f e r  between t h e  CBR 
and o u r  s tudy  site. The d i s t a n c e  between i n s h o r e  
and o u t e r s h e l f  i n  W i l l i a m s  Q Hatcher  (1983) was of 
65 m i l e s ,  being only  of 25 mi les  i n  t he  p r e s e n t  
case. Secondly, t h e  reefs s t u d i e d  on t h e  GBR are 
s e p a r a t e d  by wide and deep channels  
whereas i n  o u r  lagoon average  depth  between reefs 
is 20 m. These geomorphological d i f f e r e n c e s  may 
e x p l a i n  t h a t  on ly  6.8 % of W i l l i a m s  h Hatcher ' s  
s p e c i e s  were ubiqui tous ,  t h i s  propor t ion  be ing  of 
20 % i n  our s tudy.  S i m i l a r l y ,  60 % of t h e  s p e c i e s  
were r e s t r i c t e d  t o  one reef on t h e  CBR, whereas 
s p e c i e s  found on o n l y  one reef or two a d j a c e n t  
reefs represented  merely 25 % of a l l  s p e c i e s  i n  
o u r  case. Looking a t  number of s p e c i e s  per  fami ly ,  
t h e s e  factors may a l s o  e x p l a i n  an  increase from 
i n s h o r e  t o  t h e  o u t e r s h e l f  of a c a n t h u r i d s  on t h e  
GBR, t h i s  fami ly  p r e s e n t i n g  no such v a r i a t i o n  
across s h e l f  i n  NC. However, o t h e r  d i f f e r e n c e s  i n  
s p e c i e s  d i s t r i b u t i o n  need o t h e r  explana t ions .  
For i n s t a n c e ,  chaetodons show oppos i te  c r o s s  
s h e l f  t r e n d s  on t h e  GBR and NC. S i m i l a r l y ,  
pomacentr ids  have more s p e c i e s  nearshore  i n  NC, 
whereas t h e y  are more d i v e r s e  on t h e  mid-shelf of 
t h e  GBR. These d i f f e r e n c e s  could be  r e l a t e d  t o  
coral d i s t r i b u t i o n s  and water q u a l i t y .  On o u r  
s h e l f  transect, nearshore  areas have dense coral 
cover  and low t u r b i d i t y .  

I n  t h e  t r o p i c a l  Indo-Pacif ic ,  P a r r i s h  et  al ,  
(1986) i n d i c a t e  t h a t  p i s c i v o r e s  range  from 5.7- 
54 % in biomass, 1-6 % i n  abundance and 8-41 % i n  
s p e c i e s  numbers accord ing  t o  8 s t u d i e s .  Our 
valees fe l l  w e l l  w i t h i n  t h e  ranges  of t h i s  review,  
however t h e y  d i f f e r  s p e c i f i c a l l y  from any o f  t h e  
d a t a  presented there .  W i l l i a m s  & ' H a t c h e r ' s  d a t a  
(1983) f o r  i n s t a n c e  show p i s c i v o r e  abundance 
similar t o  o u r s ,  bu t  l o u e r  biomass and lower spe-  
cies numbers. Another t r a i t  of p i s c i v o r e s  i n  o u r  
s t u d y  is t h e  low c r o s s  s h e l f  v a r i a b i l i t y ,  whereas  
on  t h e  GBR, Hawaii and E a s t  Africa ( P a r r i s h  e t  al..  
1986) t h e  p i s c i v o r e  component shows c o n s i d e r a b l e  
local v a r i a t i o n s .  The main p i s c i v o r e  families i n  
NC are s e r r a n i d s  and l a r g e  l u t j a n i d s  which is 
similar t o  most a r e a s  except  H a w a i i  and French 
Polynesia .  

I n v e r t e b r a t e  f e e d e r s  p r e s e n t  analogous t r e n d s  
across both t h e  GBR and NC s h e l f s ,  Thus, to ta l  
c a r n i v o r e  (1+2) biomass shows a s i g n i f i c a n t  
i n c r e a s e  ( a <  0.05, r = 0.91) from t h e  c o a s t  t o  
t h e  b a r r i e r  r e e f  i n  t h e  p r e s e n t  s tudy.  S i m i l a r l y  
on t h e  GBR W i l l i a m s  & Hatcher  (1983) show t h a t  
t h e  o u t e r s h e l f  s u p p o r t s  a g r e a t e r  biomass of 
c a r n i v o r e s  t h a n  t h e  i n n e r  reefs. A t  t h e  family 
l e v e l ,  if ß a l i s t i d a e ,  Haemulidae. Holocent r idae  
and L e t h r i n i d a e  have analogous cross s h e l f  d i s -  
t r i b u t i o n s  i n  both r e g i o n s ,  Apogonidae and 
Labridae p r e s e n t  e n t i r e l y  o p p o s i t e  p a t t e r n s .  

The c r o s s  s h e l f  d i s t r i b u t i o n s  of l a r g e  g r a z e r s  
show a n a l o g i e s  between t h e  GER ( R U S S .  

Williams & Hatcher ,  1983) and NC. Thus, i n  both 
reg ions  a c a n t h u r i d s  i n c r e a s e  i n  biomass from 
s h o r e  to  t h e  b a r r i e r  r e e f  and s i g a n i d s  show t h e  
o p p o s i t e  t rend .  By c o n t r a s t ,  smal l  g r a z e r s  such 
a s  pomacentrids and chaetodons are very poor ly  
represented  i n  NC compared t o  t h e  CBR. 

The c r o s s  s h e l f  d i s t r i b u t i o n  of p l a n k t i v o r e s  
shows marked d i f f e r e n c e s  with t h e  G ß R .  Thus ,  
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Williams & Hatcher (1983) found t h a t  caesios 
were t h e  major biomass c o n t r i b u t o r s  of t h i s  
group and t h a t  t h e y  favored  t h e  mid-shelf, 
whereas i n  NC t h e y  are found e s s e n t i a l l y  n e a r  
t h e  b a r r i e r  reef. By c o n t r a s t ,  large a c a n t h u r i d s  
such a s  Naso hexacanthus or 2 . ~  
g e l a t i n o u s  p lankton  f e e d e r s ,  are t h e  most impor- 
t a n t  biomass c o n t r i b u t o r s  i n  our middle lagoon,  
whereas t h e s e  s p e c i e s  f a v o r  t h e  o u t e r s h e l f  on  
t h e  GBR. 

This i n t e r  r e g i o n a l  comparison could  be 
cont inued for small p l a n k t i v o r e s  and omnivores 
and show t h a t  a f e w  g e n e r a  such  as Neopomacentrus 
or Chromis have similar t r e n d s ,  whereas o t h e r  
genera such  as Pomacentrus follow d i f f e q e n t  
cross s h e l f  d i s t r i b u t i o n  p a t t e r n s .  The problem 
is t o  know why some s p e c i e s  show s i m i l a r i t i e s  
and o t h e r s  not .  Both r e g i o n s  have a very  similar 
s p e c i e s  pool. Thus, t h e r e  is o v e r  60  sb o v e r l a p  
between t h e  GBR c h e c k l i s t  of R u s s e l l  (1983) and 
our collections. This percentage  is even h i g h e r  
i f  one c o n s i d e r s  "large" s p e c i e s  ( >  10 c m  
average length) .  Therefore ,  it is l i k e l y  t h a t  
t h e  l a r v a l  p o o l s  show great a n a l o g i e s ,  i f  
cons idered  a t  t h e  r e g i o n a l  l e v e l , . b u t  t h a t  
l a r v a l  d i s p e r s a l  follow v e r y  d i f f e r e n t  t rends .  
A s  mentioned earlier, t h e s e  t w o  r e g i o n s  show . 
marked geomorphological  d i f f e r e n c e s .  I n  t h e  
lagoon of NC a number of large s p e c i e s  may 
move from one  reef t o  a n o t h e r - a n d  t h e r e f o r e  
select t h e i r  h a b i t a t , , w h e r e a s  on  t h e  GBR 
d i s t a n c e s  and depth  may g r e a t l y  impede t h e s  
movements. The d a t a  p r e s e n t e d  on  t h e  simila 
d i s t r i b u t i o n s  of P l e c t r o  omus leopardus  and 
its favored  'p reys  may bepan i n d i c a t i o n '  of  such 
a s e l e c t i o n  of habitat by large preda tors .  
Another example might be  t h e  p a r a l l e l  i n c r e a s e  
of fast moving p i s c i v o r e s  ( L u t j a n i d s  and 
carangids)  and of s c h o o l i n g  prejs such  ÛS 

apogonids, caesios and Anth ias  spp'. n e a r  t h e '  ' 
b a r r i e r  reef: Some spec- l o c a l l y  known 
to  migrate' seasonal ly .  Thus, S iganus  a rgenteus  
r e c r u i t s  and spawns on t h e  b a r r i e r  reef, b u t  
a d u l t s  are found mainly nearshore.  By c o n t r a s t ,  
l o n g l i n e  c a t c h  d a t a  (Kulb ick i  et al., 1987) 
i n d i c a t e  t h a t  most c a r n i v o r e s  are larger as 
d i s t a n c e  t o  t h e  coast and d e p t h  increase .  This  
suggests t h a t  e i t h e r  t h e s e  f i s h  migrate w i t h  
age or t h a t  t h e y  grow b e t t e r  o f f s h o r e  or both. 
If such  h a b i t a t  s e l e c t i o n  e x i s t s ,  it is l i k e l y  
to be r e l a t e d  t o  food a v a i l a b i l i t y  or q u a l i t y .  
Food could be at  t i m e s  a l i m i t i n g  f a c t o r  on 
c o r a l  reefs. Were t h i s  t h e  case, one would 
expec t  decreased  s i z e  w i t h  i n c r e a s i n g  abun- 
dance. This  lat ter t r e n d  w a s  found by W i l l i a m s  
b Hatcher  (1983) and by t h e  p r e s e n t  s tudy ,  b u t  
only when c o n s i d e r i n g  a l l  s p e c i e s .  A t  t h e  
i n t r a s p e c i f i c  l e v e l  such  a c o r r e l a t i o n  could 
not  be  demonstrated. 

also 
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