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THE SYSTEMATICS OF JUVENILE SCZhRIDS, W I T H  N O m S  ON THE ONTOGENY AND 

FUNCTIONS OF TEEIR COLOUR PATPERNS. 

Recent s t u d i e s  have reso lved  many o f  the problems a s s o c i a t e d  

wi th  t h e  sys t ema t i c s  o f  a d u l t  s c a r i d s  ( exp la ined  i n  Sec t ion  3 . 1 ) ,  

w i th  f i e l d  o r i e n t e d  s t u d i e s  and publ i shed  co lou r  p l a t e s  ( i n :  

Randal l  & Ormond, 1998; Randal l  & Chsat, 1980; Randal l  & Bruce, 

1983)  g r e a t l y  a s s i s t i n g  i n  f i e l d  i d e n t i f i c a t i o n s .  The sys t ema t i c s  

o f  j uven i l e  s c a r i d s ,  however, remains unresolved.  The f e w  publ i shed  

d e s c r i p t i o n s  of j u v e n i l e  co lou r  phases  i nc lude :  

BoLbometopon murtcatum by  S m i t h  ( 1953 ) ; Cetoscarus btcoLor, 

Bigposcarus har td  (Forssk31) ,  Scarus  f r e n a t u s  [as s .  r a n d a b t t  

Schu l t z ] ,  S ,  gtbbus [as S .  mtcrorhtnos Bleeker] ,  S, n t g e r ,  S. s p t n u s  

[as S. formosus Valenciennes] ,  S. t a e n t u r u s  Valenciennes, 

S. so rd tdus ,  S. b r e v t f t L t s  and S .  tsertt ( a s  S. c r o i c e n s t s  Bloch)  by 

S c h u l t z  (1958);  H. har td  by Smith (1959);  S. guacamata Cuvier and 

S. c o e t e s t t n u s  Valenciennes by Randal l  (1963) ;  S. f r e n a t u s  [as 

S. ~ e ~ ~ t b t a t u s  ~Gppell, S. n t g e r ,  S. so rd tdus ,  S. ghobban and 

S. g tbbus  [as S. mtcrorh inos]  by Choat (1969);  Ypsiscarus o v t f r o n s  

by Masuda and Tanaka ( 1962) and Masuda et  a L .  (1975 ); S. koputea 

Randal l  and Choat and S. Longtpdnnts by Randal l  and Choat (1980 ); 

C. btcobor,  If. har td ,  S. faZctp&nnts  ( P l a y f a i r ) ,  S. f e r rug ineus  

~ o r s s k a l ,  S .  f r e n a t u s ,  S. gtbbus and S, n t g e r  by Randal l  and Bruce 

(1983) .  



I n  a d d i t i o n ,  there are s e v e r a l  publ ished c o l o u r  p l a k e s  o f  

j uven i l e  scarids i n  popular  books, f o r  example, Cetoscarus  b t c o t o r  

(as BoZbometopon bicoZor)  i n  Burgess  and Axelrod (1971a, p 154  and 

1971b, p 458); CaLotsrnus sp tn tdens?  (Quoy and Gaimard), S. gtBbus 

(as Searus  s p . )  and S. rubrovtobaceus ( a s  unnamed j u v e n i l e  s c a r i d ,  

p l a t e  m o .  8 4 )  i n  Burgess and Axelrod (1993, p p  628, 631);  

C. btcoLor ( a s  B. b tcozor ) ,  Leptoscarus  va tg t ens t s?  (Quoy and 

eaimard)  ( t h i s  i d e n t i f i c a t i o n  is ques t ionab le ,  it may be a s c a r u s  

species), S. f r e n a t u s ,  S .  . t ;r tcoZor/forstent7 ( a s  S. Zeptdus Jenyns )  

and Catotomus japontcus (Cuvier  and Valenciennes)  i n  Burgess and 

Axelrod (1994, p 984-995 ). 

With the except ion  o f  the no te s  on S. s o r d t d u s  and 

S .  b r e v t f t % % s  by Schu l t z  (1958) ,  accounts  o f  t h e  ontogeny o f  

j uven i l e  c o l s u r  p a t t e r n s  are almost completely l ack ing .  The n o t e s  

o f  Schu l t z  (1958)  a r e  o f  l imi ted u s e  as t h e  d e s c r i p t i o n s  were based 

on ly  on preserved  material. 

There h a s  been cons ide rab le  confus ion  i n  t h e  i d e n t i f i c a t i o n  o f  

j uven i l e  s c a r i d s .  Fo r tuna te ly ,  o n l y  a few j u v e n i l e s  have been 

desc r ibed  as new spec i e s ,  t h u s  a l l e v i a t i n g  some o f  t h e  problems 

encountered i n  t h e  i d e n t i f i c a t i o n  o f  a d u l t s  where d i f f e r e n t  names 

have been a s c r i b e d  t o  the s e x u a l l y  dichromatic  a d u l t  phases .  

However, s e v e r a l  examples have been noted: S. barborus Jordan and 

Evermann, which r e p r e s e n t s  t h e  j u v e n i l e  o f  S . p e r s p t c t  Z tat us 

S te indachner  (Schu l t z ,  1958, p 59);  S. randazbt  Schu l t z ,  t h e  

d e s c r i p t i o n  of which w a s  based upon t h e  juven i l e  and i n i t i a l  phase 

s t a g e s  o f  S . f r ena tus  ; S. oceZZatus Valenciennes and 

S. ophthaLrntsttus,  which are t h e  juven i l e  phase o f  Cetoscarus  
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btcobor (Randal l  & Bruce, 1983), and S. Zeucotaenta ta  Fowler, which 

is a juven i l e  o f  an  unknown species (Randal l  6 Bruce, 1983) .  

When i d e n t i f y i n g  j u v e n i l e  s c a r i d s ,  one is immediately faced 

w i t h  the main problem i n  scarid sys t ema t i c s ,  that  is, t h e  lack of 

s u i t a b l e  e x t e r n a l  taxonomic c h a r a c t e r s .  This problem is more 

apparent  i n  j u v e n i l e s  t h a n  i n  a d u l t s  as d i s t i n c t i v e  a d u l t  

c h a r a c t e r i s t i c s  ( e . g .  coloured  d e n t a l  p l a t e s ,  humps, and f i lamentous  

ex tens ions  on the cauda l  f i n s )  are absent  and co lou r  p a t t e r n s  are 

less c o n s i s t e n t .  I n  j u v e n i l e s ,  the co lou r  p a t t e r n  changes wi th  

size. I n  many s p e c i e s ,  a wide range o f  p a t t e r n s  may be d i sp l ayed  

depending upon the s i t u a t i o n ,  w i t h  s o l i t a r y ,  s choo l ing  o r  shocked 

i n d i v i d u a l s  d i s p l a y i n g  d i f f e r e n t  p a t t e r n s ,  some o f  which may be 

shared by s e v e r a l  s p e c i e s  (Table  4 .1 ) .  I n  a d d i t i o n ,  i n  most 

s p e c i e s ,  the juven i l e  c o l o u r  p a t t e r n s  bear l i t t l e  resemblance t o  the  

i n i k i a l  phase o r  t e r m i n a l  phase  co lou r  p a t t e r n s .  

Meristic data can o n l y  be used i n  i d e n t i f y i n g  j~lvenlle scarids 

above 14-17 nun S.L. as t h e  scale and p e c t o r a l  f i n  r a y  counts  above 

t h i s  s i z e  d i f f e r  l i t t l e  from t h o s e  of t h e  a d u l t .  However, d e s p i t e  

the problems noted above, the major d i s t i n g u i s h i n g  f e a t u r e  o f  most 

j u v e n i l e  s c a r i d s  is  the co lou r  p a t t e r n ,  as th i s  is the o n l y  

available c h a r a c t e r  f o r  f i e l d  i d e n t i f i c a t i o n s  and is  r e l a t i v e l y  

d i s t i n c t i v e  i n  many s p e c i e s .  

Descr ip t ions  o f  the c o l o u r  p a t t e r n s  o f  j u v e n i l e  s c a r i d s  i n  t h i s  

c h a p t e r  are based on l i v e  and preserved  material and where p o s s i b l e ,  

changes i n  the co lou r  p a t t e r n  throughout ontogeny are desc r ibed .  

N o t e s  on t h e  behaviour  and h a b i t a t  p re fe rence  o f  j uven i l e  s c a r i d s  i n  

the s t u d y  a r e a  a r e  inc luded  as a i d s  f o r  f i e l d  i d e n t i f i c a t i o n s .  



Table 4 . 1  V a r i a b i l i t y  i n  t h e  c o l o u r  p a t t e r n s  o f  some j u v e n i l e  Scarus  s p e c i e s .  

Colour p a t t e r n  

Uniformly b l a c k  
Black; w h i t e  C. and C.P. 
Black; w h i t e  r i n g  on C.P. 
Black; p a l e  c r e s c e n t  on C.P. 

Three d a r k  stripes ( I11 ) 
111; media l  l i n e s  f u s e  i n  C.P. 
111; p e c t o r a l  l i n e  a b s e n t  on cheek 
111; w h i t e  b e l l y  
111; golden l i n e s ,  w h i t e  b e l l y  
% I f ;  golden body 
ZIP; golden s n o u t  
111; golden a n t e r i o r  o r b i t a l  s t r i p e  
111; golden  C. and C.P. 

Pour d a r k  stripes ( N) 
IV; b l a d e  stripes and b l a c k  f i n s  
IV; media l  f u s e  at c a u d a l  
IV; pale 6. and C.P. 
IV; v e r y  d a r k  p e c t o r a l  s t r i p e  
IV: one d a r k  v e r t i c a l  band 

F ive  d a r k  stripes ( V )  '+ '  
V; 2 media l  stripes d a r k  a t  c a u d a l  e x t r e m i t y  ' + '  
V; d o r s a l  d i v i s i o n  dashed , , 
V; whi te  r i n g  i n  C.P. + 

Pale ;  m e t a l l i c  brown s t r i p e s  $ 

Pale ;  m e t a l l i c  b l u e  bands 
Golden; m e t a l l i c  b l u e  bands 

V e r t ~ c a l  bands (4-7) = V.B. (+ )  ( * )  * 
Dark body; pale V.B. 
Brown body; p a l e  C . ,  C.P. and bands ( 9 )  

Golden body; Blue  V.B. ( " )  
P a l e  body; d a r k  V.B. 
P a l e  body; d a r k  V.B. and C. I 

Dark brown; pale b e l l y  
Golden; pale b e l l y  
Ol ive  hue 
Ol ive  hue,  d a r k  scale edges 
Browni r e d  f i n s  
Uniformly fawn/tan 
Fawn; brown d o t s  o 
Golden hue 
U n ~ f o r m l y  brown 
Uniformly p a l e  brown 
Dark; g r e y  s n o u t  
Dark; golden s n o u t  
Brown/grey; d a r k  s c a l e  edges 
Golden; p a l e  b e l l y ,  yel low C. 
Olive;  p a l e  b e l l y  
P a l e ;  d a r k  mid C .  
Dark brown; d a r k  mid C. 
Pawn; p a l e  yel low C. 
P a l e  o l i v e ;  ye l lowish  c . ,  C . P .  & f l a n k  

Legend : 
. - i n f r e q u e n t  ' ' - p a r t i c u l a r l y  small i n d i v i d u a l s  ( <  20 mm S . L . )  
+ - f r e q u e n t  ( ) - p a r t i c u l a r l y  l a r g e  i n d i v i d u a l s  ( >  20 ma S . L . )  
* - predominant o-  parasites o r  p a r a s i t i c  scars 
C. - Caudal  f i n  C.P. - Caudal Peduncle 
T - Some c o l o u r  p a t t e r n s  may occur  s imul taneous ly .  Only major c o l o u r  p a t t e r n s  

a r e  inc luded .  Some s p e c i e s - s p e c i f i c  p a t t e r n s  a r e  inc luded .  
t: - Occupying t h e  s i t e  of  p r e v i o u s l y  p a l e  i n t e r s p a c e s .  
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4.2  Materials and Methods 

The main s tudy  and c o l l e c t i o n  a r e a s  w e r e  on r e e f s  around Lizard  

I s l a n d  (14°381S, 145'28 'E.) ,  a l though specimens w e r e  c o l l e c t e d  from 

s e v e r a l  o t h e r  r e e f s  i n  t h e  v i c i n i t y  o f  Lizard  I s l a n d ,  Cai rns  and 

Townsvil le .  The s t u d y  p e r i o d  extended from June 1981 t o  January  

1984, wi th  f i e l d  work b e i n g  concent ra ted  du r ing  t h e  summer months 

( t , e ,  November t o  January ,  t h e  peak s e t t l e m e n t  p e r i o d ) .  F i e l d  

obse rva t ions  w e r e  made us ing  S.C.U.B.A., wi th  n o t e s  recorded on PVC 

s h e e t s .  S i z e  and i n d i v i d u a l  v a r i a t i o n s  i n  c o l o u r  p a t t e r n  enabled 

f n d i v i d u a l s  o f  some species t o  be recognised f o r  p e r i o d s  o f  up t o  

two y e a r s .  school ing  species o r  t h o s e  wi th  v a r i a b l e  co lou r  p a t t e r n s  

were tagged us ing  subcutaneous i n j e c t i o n s  o f  p a i n t ,  fo l lowing  t h e  

t echn ique  o f  Thresher  and Gronel l  (1978). S e v e r a l  species w e r e  

maintained i n  aqua r i a  t o  fo l low changes i n  their co lou r  p a t t e r n s  

d u r i n g  ontogeny. 

Specimens were c o l l e c t e d  us ing  a v a r i e t y  o f  techniques .  Fish 

under I f  m S.L. were c o l l e c t e d  using small (220 X 125 mm), c l e a r  

self-seal polythene bags.  These w e r e  h e l d  open and t h e  f i s h  guided 

i n t o  t h e  bag by hand. F i s h  between 11 and 35 mm S.L. were captured  

us ing  l a r g e ,  c l e a r  po ly thene  bags  (940 X 615 m m ) .  These bags w e r e  

used as t r a p s ,  wi th  t h e  mouth h e l d  open by c o r a l  o r  c o r a l  r u b b l e .  

T h i s  technique  is most e f f i c i e n t  f o r  smaller f i s h e s .  Above 35 rnm 

S.L. t h e  f i s h  were e i t h e r  speared ,  us ing  a modified Hawaiian s l i n g  

and mult iprong spea r  o r  caught  u s ing  a s m a l l  mesh (14 nun) barrier 

n e t  and hand-net. Specimens w e r e  f i x e d  i n  10% seawater-formalin and 

s t o r e d  i n  70% a lcoho l .  



Photographic r e c o r d s  were t aken  o f  r e p r e s e n t a t i v e  specimens o f  

each  species us ing  a modified "Randall  t echn iquew.  Specimens w e r e  

k i l l e d  by p l a c i n g  them i n  a deep f r e e z e .  Immediately after dea th ,  

specimens were p laced  on a po lys ty rene  base. The i r  f i n s  were r a i s e d  

and he ld  i n  place by  s t r i p s  o f  po ly thene  secured by p i n s  and 

i r r i g a t e d  wi th  40% formaldehyde f o r  approximately 5 minutes .  Care  

was t aken  t o  keep  the eye  moist ,  b u t  n o t  fixed. The specimens were 

t h e n  photographed i n  a v e r t i c a l  photographic  t ank .  

4 .3  Resu l t s  

4.3.1 Meristic Data 

The most u s e f u l  m e r i s t i c  d a t a  f o r  i d e n t i f y i n g  s p e c i e s  o f  

j uven i l e  s c a r i d s  are t h e  p e c t o r a l  f i n  r a y s ,  median p r e d o r s a l  scales, 

number o f  cheek scale rows and number o f  s c a l e s  i n  each row. 

De ta i l ed  ana lyses  o f  median p r e d o r s a l  and cheek s c a l e s  ( i n  Choat & 

Randal l  [ i n  p r e p ] )  have revea led  c o n s i s t e n t  d i f f e r e n c e s  between most 

G .B .Re s p e c i e s .  These d a t a  are o f  cons iderable  va lue  i n  

i d e n t i f y i n g  j u v e n i l e  s c a r i d s .  P e c t o r a l  f i n  r a y  counts  may be used 

at  any s ize .  The median p r e d o r s a l  scales are the f i r s t  head scales 

t o  develop and may be counted at  approximately 1 4  mm S.L. The cheek 

s c a l e s  g ive  c o n s i s t e n t  r e s u l t s  i n  specimens above 17 m S.L. 

Juven i l e  scarids may be sepa ra t ed  from l a b r i d s  by t h e  d o r s a l ,  

a n a l  and caudal  f i n  r a y  counts ,  and i n  l a r g e r  i n d i v i d u a l s ,  by t h e  

presence  o r  absence of p ro t rud ing  can ine  t e e t h  ( t h e  f i n  r a y  d a t a  f o r  

bo th  f a m i l i e s  a r e  summarized i n  L e i s  & Rennis ,  1983) .  



4 - 3 . 2  Field observations 

Field identifications were based on both behaviour and colour 

patterns. The behaviour is of particular value in  separating 

recen-kly set t led scarids and labrids. Scarus species have a 

characteristic form of swimming, especially when disturbed, w i t h  the 

rear part of the body curlbed into a 'C'-shape. I n  t h i s  position, 

they d r i f t  from cover t o  cover propelled by the pectoral f ins,  

periodically reversing the flexation of the body. Labrids may curl  

i n  similar manner, but typically do so for much shorter periods of 

time. Labrids primarily swim i n  short spurts with the body 

remaining straight ,  or with a slow undulating motion. Some species 

I. 

( e , g .  torts vartegata (Ruppel)) occasionally osci l la te  vert ical ly 

Between spurts of movement. The '6'-shaped position was displayed 

by a l l  Scarus species observed. This behaviour ceases a t  about 

11-12 mm S . L .  af te r  which a typical labridifom swimming motion 

predominates. The swimming motion of CaLotomus, Cetoscarus and 

Iitpposcarus differs  from Scarus species, and w i l l  be described i n  

Section 4 . 3 . 4 .  Solitary or schooling behaviour i s  relatively 

consistent within a species and aids i n  field identifications. 

The colour patterns of juvenile scarids f a l l  into two main 

groups, those that are species specific ( i n  the study area) and 

those that are shared by several species. Species with species 

specific colour patterns include: S. brevtf t t ts ,  S. dtmtdtatus, 

S. frenatus, S. ntger, S. ovtceps, CaZotomus carobtnus, Cetoscarus 

btcobor and Htpposcarus Longtceps. Species which share some, but 

not a l l ,  colour patterns include: S. bteekert, S. gibbus, 

S. sordtdus, S. fzavtpectorazts, S .  ghobban, S. gLobiceps, 



S. t ong tp tnn t s ,  S. p s t t z a e u s ,  S .  r tvuLatus ,  S. rubsovtoLaceus, 

S, schLegeLt, S .  sp tnus ,  S. t r%coLor (fors*eni.) and Scarus  sp. 

( c f ,  LunuLa). 

Spec ies  i n  t h e  f i r s t  group are e a s i l y  recognized even a t  a 

s m a l l  s i z e .  For  example, S. f r e n a t u s  and S. n t g e r  can  be i d e n t i f i e d  

s h o r t l y  a f t e r  s e t t l e m e n t  ( t h e  c o l o u r  p a t t e r n s  c l o s e l y  resemble t h o s e  

sf t h e  i n d i v i d u a l s  i n  P i g s  4.7 A and 4.11 A).  Likewise, CaLotomus 

and Cetoscarus can be i d e n t i f i e d  by  t h e i r  c o l o r  p a t t e r n s  a t  1 2  and 

If m S.L. r e s p e c t i v e l y .  

Spec ies  i n  t h e  second group a r e  more d i f f i c u l t  t o  i d e n t i f y  i n  

t h e  f i e l d .  A t  a s m a l l  s i z e  ( < 1 5  mm S.L.), t h e y  have a ' t y p i c a l '  

s c a r i d  p a t t e r n  (desc r ibed  i n  Sec t ion  4 . 3 . 3 )  and a-t: t h i s  s t a g e ,  few 

species a r e  d i s t i n g u i s h a b l e .  I n  a d d i t i o n ,  some l a b r i d s  c l o s e l y  

resemble s c a r i d s  du r ing  t h e  e a r l y  pos t - se t t lement  pe r iod .  The two 

f a m i l i e s  can, however, be sepa ra t ed  t o  some e x t e n t  by c o l o u r  

patterns: as many juven i l e  l a r i d s  pcssess =ealPi on ths doi-aai and 

a n a l  f i n s ,  Such o c e l l i  are l a c k i n g  i n  s c a r i d s ,  w i th  t h e  except ion  

o f  Cetoscarus DtcoLor. Eabr ids  a l s o  have a more angular  s n o u t .  

Some juven i l e  labrids have d i s t i n c t i v e  c o l o u r  p a t t e r n s .  S t r i p e d  

j u v e n i l e  l a b r i d s  have o n l y  three main s t r i p e s ,  w i t h  t h e  middle 

( o r b i t a l )  one be ing  most marked (Masuda & Tanaka, 1962) .  The 

v e n t r a l  s t r i p e  o f  s c a r i d s ,  as descr ibed  below, is l ack ing .  To 

i d e n t i f y  l a r g e r  i n d i v i d u a l s  o f  t h e  s p e c i e s  i n  t h e  second group i n  

t h e  f i e l d ,  it is o f t e n  necessary  t o  fo l low an i n d i v i d u a l  f o r  some 

t i m e  t o  d i scove r  t h e  range  o f  co lou r  p a t t e r n s  e x h i b i t e d .  I n  some 

s p e c i e s ,  t h e  range o f  c o l o u r  p a t t e r n s  and t h e i r  frequency o f  

occurrence  a r e  c h a r a c t e r i s t i c  o f  t h e  s p e c i e s ,  even though t h e  



i n d i v i d u a l  c o l o u r  p a t t e r n s  may be sha red  by s e v e r a l  o t h e r  s p e c i e s .  

The range o f  c o l o u r  p a t t e r n s  d i sp l ayed  by  t h e  s p e c i e s  i n  the second 

group is shown i n  Table 4 .1 .  

4.3.3 Colour p a t t e r n s  

A l l  t h e  s p e c i e s  o f  Scarus  examined sha re  a common c o l o u r  

p a t t e r n ,  This is most apparent  s h o r t l y  a f t e r  s e t t l emen t  b u t  v a r i e s  

i n  e x t e n t  between s p e c i e s .  Recent ly  s e t t l e d  s c a r i d s  posses s  a row 

o f  p a l e  d o t s  a long  t h e  base o f  the d o r s a l  and a n a l  f i n s  and on the 

caudal  peduncle ( F i g .  4.1 A ) .  S h o r t l y  t h e r e a f t e r ,  two a d d i t i o n a l  

rows a r e  apparent  on e i t h e r  s i d e  o f  t h e  midl ine  ( F i g s  4.1 B, 4 .9  A). 

The p a t t e r n  o f  d o t s  forms both v e r t i c a l  and h o r i z o n t a l  rows. As t h e  

f i s h  grows, t h e  a r e a s  between the rows o f  p a l e  d o t s  darken 

e s p e c i a l l y  a long  t h e  h o r i z o n t a l  rows ( F i g .  4.1 C ) .  Th i s  r e s u l t s  i n  

f o u r  da rk  dashed l i n e s  ( F i g .  4.1 D ) .  

Depending on t h e  species, t h e s e  dashes  may fuse  t o  form da rk  

l o n g i t u d i n a l  stripes ( t h e  medial rows f u s i n g  f i r s t )  a s  i n  s .  gtbbus ,  

S. p s t t t a c u s ,  S. r t v u t a t u s  and S. g tob tceps ,  o r  subdiv ide  t o  produce 

f u r t h e r  dashed l i n e s  which t h e n  f u s e ,  as i n  t h e  d o r s a l  s t r i p e  o f  

S. sosdtdus  and S. sp tnus  ( F i g s  4.1 A, 4.14 A). A l t e r n a t i v e l y ,  t h e  

dashes may become d i f f u s e d  and form v e r t i c a l  bands as i n  

S. d tmtd ta tus  and S .  Zongtptnnts.  These p a t t e r n s  a r e  no t  f i x e d  as 

i n d i v i d u a l s  o f  s e v e r a l  s p e c i e s  d i s p l a y  both  s t r i p e d  and v e r t i c a l l y  

banded p a t t e r n s  o r  a mixture o f  the t w o ,  as i n  S. f r e n a t u s  and 

S. rubrovto taceus  ( F i g s  4.8 B y  4.15 A, B ) .  S. n t g e r  is an  

excep t iona l  s p e c i e s  i n  t h a t  a l though the p a l e  d o t s  a r e  appa ren t ,  t h e  

dashed l i n e s  do no t  form. I n  t h i s  s p e c i e s ,  t h e  c h a r a c t e r i s t i c  da rk  

v e n t r a l  s u r f a c e  and p a l e  s p o t s  deve lop  s h o r t l y  after s e t t l e m e n t  



Figure 4.1 

A series of diagrams showing the ontogenetic changes in the colour pattern 

of juvenile Scarus species leading to the formation of the four primary 

stripes shown in Figure 4.2. These diagrams are based on S. frenmus and 

S. sptnus. Approximate lengths: A) 9-10 mm S.L. .B) 10-11 mm S.E. 

C) 11-13 S.L. D) 13-16 S.L. E) 20 t'tUn S.E. 





Figure 4 . 2  

The 'typical' colour pattern of a juvenile Scarus species showing 

the position of the four primary dark longitudinal stripes ( so l id)  

and the s ix  vertical Bainds ( stippled ) , 



Band: 1 2 3 4 5 6  

Dorsal stripe 

Orbital stripe 

Pectoral stripe 

Ventral stripe 



(Fig. 4.11 A ) .  The pale dots are los t  w i t h  increasing size i n  most 

species, but remnants are retained i n  S .  rubrovtotaceus, 

S. t.rtcokor, S ,  BrevtftLts and some colour phases of S,  sordtdus. 

The fusion of the four dashed lines produces four dark bsdy 

s t r ipes .  These are designated here as the dorsal, orbi ta l ,  pectoral 
i 

and ventral s tr ipes (Fig. 4 . 2 ) .  The dorsal s t r ipe  extends from the 

dorsal part of the snout, passes along the dorsal flank, near t o  the 

base of the dorsal f in,  and terminates either a t  the posterior 

extremity of the dorsal f in  base or  on the dorsal edge of the caudal 

peduncle. The orbital  s t r ipe  arises from the snout, passes through 

the orbi t  and terminates on the dorsal part of the caudal peduncle 

a t  the base of the caudal f in .  The pectoral s t r ipe  extends from the 

lower jaw ariziculation, passes over the cheek, through the pectoral 

f in  base and terminates on the ventral part of the caudal peduncle 

a t  the base of the caudal f in .  The ventral s t r ipe  extends from the 

base of the operculum ( i n  the interopercular region), passes along 

the ventral flank (bel ly)  and terminates either a t  the base of the 

anal f in  or on the ventral edge of the caudal peduncle. Pale spots 

which correspond with the pale dots found i n  recently settled and 

early dashed phase individuals may remain i n  ei ther  the dark s t r ipes  

or the pale interspaces. 

Most Scarus species possess the four primary juvenile str ipes,  

although there is some degree of between-species variation i n  the 

form, location, size and intensi ty of these s t r ipes .  The main 

variation i n  form is found in  the dorsal s tr ipe.  A s  noted above, it 

may divide during the dashed phase t o  produce two s t r ipes .  I n  t h i s  

situation the ventral division remains i n  the normal dorsal s t r ipe  



position, whereas, the dorsal division arises from a point between 

the orbits and passes along the dorsal mid-line a t  the base of the 

dorsal f in ,  before fusing with the ventral division a t  the posterior 

base of the dorsal f in  (Fig. 4.1 E ) .  When viewed from above, the 

dorsal division appears as a single strip. 

Variation in  the location of s t r ipes  is  also most notable i n  

the dorsal s t r ipe .  I n  most species, there is a dist inct  gap between 

the dorsal s t r ipe  and the base of the dorsal f in although i n  some 

species, the dorsal s t r ipe  remains relatively close t o  the base of 

the dorsal f in  ( e  .g. i n  S. rubrovtoLaceus and S. frenatus) . 
Variations i n  the size and intensi ty of these str ipes are complex, 

often as a result  of changes during ontogeny. However, i n  some 

species, the size and intensity may be diagnostic or characteristic,  

as i n  S .  rubrsvtoLaceus and S. pstttacus. 

I t  should be noted that  the s t r ipes  described above are l o s t  

with growth and are not related t o  scale row str ipes present i n  the 

i n i t i a l  phases of some species (e.g. S. frenatus).  

A s  with juvenile body str ipes,  vert ical  bands, i f  present, have 

a 'typical' Scarus pattern (Fig. 4.2), which reflects  the pattern 

of pale dots found i n  recently se t t led  and small dashed phase 

individuals ( a s  i n  S. ovtceps, Fig. 4.9 B, S. Longtptnnts, Fig. 

4.10 B and S. schLegeLt, Fig. 4.13 B ) .  The maximum number of 

vertical bands displayed by most species is six, although there may 

be up t o  seven dark vertical bands as i n  S. Longtptnnts (Fig. 

4.10 B ) .  The f i r s t  band passes from the region of the f i r s t  dorsal 

spine to  the base of the pelvic f in ,  passing through the base of the 

pectoral f in .  The second band passes from the dorsal f in  t o  an area 



mid-way between t h e  p e l v i c  f i n s  and a n a l  f i n ,  occas iona l l ly  e x t e n d i n g  

t o  t h e  first s p i n e  o f  the a n a l  f i n .  I n  species w i t h  seven bands ,  it 

is t h e  second band t h a t  s u b d i v i d e s  d o r s a l l y  t o  p roduce  t h e  extra 

Band. The t h i r d  band passes f r o m  t h e  m i d / p o s t e r i o r  p a r t  o f  t h e  

d o r s a l  f i n  t o  t h e  m i d / a n t e r i o r  part o f  t h e  a n a l  f i n .  The f o u r t h  

band c o n n e c t s  t h e  p o s t e r i o r  r e g i o n s  o f  the d o r s a l  and anal f i n s .  

%?'he fifth band c r o s s e s  t h e  c a u d a l  p e d u c l e ,  and t h e  s i x t h  band l ies 

at t h e  base of t h e  c a u d a l  r a y s .  T h i s  band may be t r i a n g u l a r  i n  

s h a p e  w i t h  an a n t e r i o r l y  p o i n t i n g  apex. 

Between each  v e r t i c a l  band,  t h e  pale i n t e r s p a c e s  f o l l o w  t h e  

gale dots described i n  newly settled and e a r l y  dashed p h a s e  

i n d i v i d u a l s .  These pale dots f r e q u e n t l y  remain as pale h i g h l i g h t e d  

areas i n  l a r g e r  j u v e n i l e s .  I n  some species ( e . g .  S. ghobban and  

S .  schZegeLt) ,  t h e s e  i n t e r s p a c e s  are r e l a t i v e l y  narrow and g i v e  a n  

o v e r a l l  appearance  of t h i n  pale v e r t i c a l  bands  on a d a r k e r  

background.  The v e r t i c a l  bands may be s t r a i g h t  as i n  S. bZeeker6 

and S. ghobban, b u t  i n  m o s t  species, t h e y  h a v e  a medial c u r v e  or 

f l e x a t i o n .  The bands  typically e x t e n d  o v e r  t h e  d o r s a l  and v e n t r a l  

h a l v e s  o f  the body, b u t  may be l o s t  v e n t r a l l y  as i n  S. d t m t d t a t u s  

and S. o v t c e p s .  As w i t h  the j u v e n i l e  stripes, the f u l l  number of 

v e r t i c a l  bands  is n o t  a lways  p r e s e n t .  The b a n d s  may r e p r e s e n t  o n e  

o f  a series of  p o s s i b l e  c o l o u r  p a t t e r n s  as i n  S c a r u s  sp.,  o r  be 

i n c o m p l e t e l y  formed as i n  S .  d t m t d t a t u s  and S. o v t c e p s .  The b a n d s  

on t h e  c a u d a l  pedunc le ,  i n  p a r t i c u l a r ,  are o f t e n  p o o r l y  developed or 

a b s e n t  as i n  S. schZegeZt ,  S .  bzeeke r t ,  S. d t m t d t a t u s  and  

S. o v t c e p s .  Vertical b a n d s  are, however, r e t a i n e d  i n  t h e  i n i t i a l  

p h a s e  of some species ( e . g .  S. bzeeke r t ,  S. d t m t d t a t u s ,  S ,  ghobban, 

S. Zongtp tnn t s ,  S, o v t c e p s ,  S. schZegeZt and S. s p t n u s )  and i n  t h e  



terminal phase of S .  tongtptnnts. 

4.3.4 Species descriptions 

The species descriptions i n  t h i s  section follow a standard 

format, with sub-headings: Material examined, Meristics, Diagnosis, 

Ecological notes and Remarks. 

The MatertaZ ezarntned refers t o  the fixed specimens examined in  t h i s  

study. In addition, numerous l ive  specimens were examined i n  the 

f ield and in  aquaria. The colour notes are based primarily upon 

live specimens. 

The Mertsttcs refer t o  scale and f in  ray counts of the fixed 

specimens noted above. The terminology follows that  of Randall 

and Bruce (1983).  Pectoral f in  ray counts are therefore, 

expressed as 15 rather than ii, 13.  

The Dtagnosts is a summary of the main diagnostic or characteristic 

features of the species and is intended as a basic guide for 

field identifications. 

The EcoZogtcaZ notes are brief notes on the ecology of the species 

which aid f ie ld  identifications. Unless specified otherwise, 

they refer t o  observations on reefs around Lizard Island. 

The Remarks include: detailed notes of the colour patterns, notes 

on the ontogeny of the colour patterns, records of any unusual 

behaviour or  ecological t r a i t s ,  additional notes on how t o  

separate the species from closely related species and notes on 

the colour patterns of preserved specimens. 



Species Desc r ip t ions  

Scarus b Leekept ( de Beaufomt ) 

( P i g s  4.3 A, B, 6 )  

Material examinedr 4; 33-54 m S .La 

Meristics: Median p r e d o r s a l  scales 4, no a n t e r i o r  p a i r ,  a n t e r i o r  2 

scales l a r g e s t ;  cheek scale rows 2; p e c t o r a l  r a y s  15. 

Diagnosis :  Small i n d i v i d u a l s  have f o u r  dark  brown primary s t r i p e s ,  

l a r g e r  i n d i v i d u a l s  have a d a r k  brown body, o c c a s i o n a l l y  wi th  p a l e  

v e r t i c a l  bands. A l l  s i z e s  w i t h  d i s t i n c t  p a l e ,  off-white  cauda l  

f i n  and caudal  peduncle.  

Eco log ica l  notes:  Uncommon; solitary, o c c a s i o n a l l y  j o in ing  s m a l l  

m u l t i s p e c i f i c  schools ;  s i te  a t t ached .  Found i n  t h e  lagoon (1 

specimen, 3 m, L izard  I s l a n d )  b u t  t y p i c a l l y  on reef s l o p e s  at  

dep ths  between 3 and 9 m, i n  g u l l i e s  o r  areas o f  complex c o r a l  

rubb le .  On seaward s l o p e s  a t  Lizard  I s l a n d  and back reefs of  

o u t e r  b a r r i e r  r e e f s .  

Remarks:  Th i s  s p e c i e s  c l o s e l y  resembles S. s o r d i d u s ,  b u t  can be 

d i s t i n g u i s h e d  from t h i s  species by  t h e  p a l e  cauda l  f i n  and caudal  

peduncle ,  and t h e  lack o f  a d o r s a l  d i v i s i o n  o f  the d o r s a l  s t r i p e .  

Below 25 mm S.L. ,  the o r b i t a l  and p e c t o r a l  s t r i p e s  i n  the caudal  

r eg ion  a r e  p a l e .  Above 25 mm S.L. ,  t h e  s t r i p e d  p a t t e r n  is less 

d i s t i n c t  and caudal  f i n  and cauda l  peduncle are uniformly p a l e .  

Above 40 mm S.L., these areas beg in  t o  darken and a range of 

c o l o u r  p a t t e r n s  may be d i sp l ayed  (Table  4.1), i nc lud ing  some 

i n i t i a l  phase p a t t e r n s  ( e . g .  pale v e r t i c a l  bands on the body).  

I n  a l coho l ,  t h e  l i v e  p a t t e r n s  a r e  r e t a i n e d  b u t  t h e  p a l e  a r e a s  

t u r n  grey  and t h e  dark  a r e a s  o r  s t r i p e s  fade .  



1) 

Searus g t b b u s  Ruppell 

(Figs  4.4 A, B, C )  

Material examined: 22; 12.5 t o  90 mm S . L .  

Memistics: Median predorsal  scales 4, no an te r io r  pa i r ,  an t e r io r  2 

sca les  l a rges t ;  cheek sca le  rows 3, 3 t o  8 sca les  i n  ven t r a l  

row; pec tora l  rays 15 t o  17 (usua l ly  16). 

Diagnosis: Pour dark primary body s t r i pe s ,  t h in  i n  s m a l l  

individuals,  r e l a t i ve ly  wide i n  large individuals. The dorsa l ,  

anal  and caudal a r e  black above 20 mm S.L.  The pale  in terspaces  

a r e  white i n  s m a l l  individuals and creamy-white t o  yellowish i n  

larger  individuals .  

Ecological notes: Moderately common; so l i t a ry ,  although may join 

small mul t ispecif ic  schools when small; s i t e  at tached. Usually 

occurs i n  deep water ( 4  t o  12 m ) ,  most frequently on, o r  a t  t h e  

base o f ,  t h e  reef slope, over co ra l  rubble. A few individuals  

Rave been observed i n  the  lagoon and on the  reef c r e s t  a t  Lizard 

Isiand , 

Remarks: A complete s e r i e s  of specimens from 12.5 mm t o  90 mm S.L. 

has been examined (and from 11 mm t o  180 nun i n  t h e  f i e l d ) .  In  

the  dashed phase t h e  body is white with black dashes and t h e  f i n s  

are hyafine. The dashed l i n e s  on t he  body fuse a t  about 1 3  - 
l4 mm S.L. Above t h i s  s i ze ,  t h e  dashed l i n e s  i n  t he  dorsa l  and 

anal f i n s  fuse  and begin t o  expand. With growth, t h e  black body 

s t r i p e s  become r e l a t i ve ly  broader and the  black bases of t h e  

dorsal ,  ana l  and caudal f i n s  expand. A t  20 mm S.L., t h e  dark 

body s t r i p e s  and pa le  interspaces a r e  of approximately equal s i z e  

(Fig.  4.4 A ) .  Above t h i s  length,  t he  overal l  appearance is one 

of pale  s t r i p e s  on a black background. Above 40 mm S.L.  these  



pale i n t e r s p a c e s  d a r k e n ,  r e s u l t i n g  i n  a un i fo rm b l a c k  p a t t e r n .  

This uni fo rmly  b l a c k  p h a s e  c o n t i n u e s  u n t i l  a b o u t  80 mm S.L. when 

a pale c r e s c e n t  appears i n  t h e  c a u d a l  f i n .  Above 80 mm S.L., t h e  

d a r k  body s l o w l y  fades, g i v i n g  way t o  t h e  i n i t i a l  phase  c s l o u r  

p a t t e r n  which appears a t  a b o u t  150  mm S.L. 

I n  a l c o h o l ,  the  p a t t e r n s  resemble t h o s e  sf l i v e  specimens,  

a l t h o u g h  t h e  black stripes f a d e  t o  d a r k  g r e y  and the  pale 

i n t e r s p a c e s  t u r n  pale g r e y .  

Scarus sordtdus F o r s s k a l  

( F i g s  4.5 A, B )  

Material examined: 49; 8 . 2  t o  14.6 m S.L. 

Meristics: Median p r e d o r s a l  scales 4, no a n t e r i o r  pair, a n t e r i o r  

scale l a r g e s t ;  cheek  scale rows 2; p e c t o r a l  r a y s  14-16 ( u s u a l l y  

15 ) . 
Diagnos i s :  A v a r i a b l e  species, t y p i c a l l y  b e a r i n g  f i v e  d a r k  stripes 

on body, upper  d i v i s i o n  of d o r s a l  stripe dashed whey! s m a l l  (: 

2 1  mm S . L . )  and l y i n g  a l o n g  dorsal mid-line.  Cauda l  extremities 

of o r b i t a l  and p e c t o r a l  stripes d a r k ,  f u s i n g  i n  l a r g e r  specimens.  

Caudal  base and c a u d a l  p e d u n c l e  o f t e n  pale w i t h  t h e  e x c e p t i o n  of 

t h e  d a r k  c a u d a l  extremities o f  t h e  o r b i t a l  and pectoral stripes. 

E c o l o g i c a l  n o t e s :  Common; i n  s m a l l  (5-15) mono- o r  m u l t i s p e c i f i c  

s c h o o l s ,  o c c a s i o n a l l y  s o l i t a r y  o r  i n  l a r g e  ( 2 5 + )  s c h o o l s ,  s i te  

a t t a c h e d  when s m a l l .  Found i n  a l l  reef h a b i t a t s  o v e r  a l l  

s u b s t r a t u m  t y p e s  from 1-14 m, w i t h  t h e  e x c e p t i o n  o f  open s a n d .  

A t  L i z a r d  I s l a n d ,  it i s  abundan t  i n  t h e  l a g o o n .  P r e s e n t  on i n n e r  

mid- and o u t e r  s h e l f  r e e f s .  

R e m a r k s :  A f u l l  series o f  j u v e n i l e  S. sordtdus f rom 8 . 2  t o  146 mm 

S.L. have been examined, b o t h  i n  t h e  f i e l d  and i n  p r e s e r v e d  



c o l l e c t i o n s .  There  is l i t t l e  c o l o u r  change d u r i n g  on togeny ,  t h e  

body o r  pale i n t e r s p a c e s  remain o f f -whi te  and the dark strips 

remain black, brown o r  d a r k  green-brown ( F i g s  4 . 5  A, B ) .  The 

e o l s u r  p a t t e r n s ,  however, vary g r e a t l y .  The basic c o l s u r  

p a t t e r n s ,  f o l l o w  t h e  'typical' scarid forms d e s c r i b e d  i n  S e c t i o n  

4.3.3 ( F i g s  4.1, 4 . 2 ) .  The d a s h e s  i n  t h e  orbital  and  p e c t o r a l  

l i n e s  s ta r t  t o  f u s e  a t  a b o u t  12 mn~ S.L. w i t h  complete  f u s i o n  of 

a l l  l i n e s  ( s t r i p e s )  b y  21 m S.L. A t  t h i s  size, a d a r k e n i n g  of 

t h e  c a u d a l  e x t r e m i t y  o f  t h e  o r b i t a l  and p e c t o r a l  stripes may be 

a p p a r e n t  i n  some i n d i v i d u a l s .  

I n  p r o g r e s s i v e l y  l a r g e r  spec imens ,  the body and f i n s  d a r k e n ,  

and above 32 mm S.L.,  t h e  body and  f i n s  may be u n i f o r m l y  b l a c k .  

By 40 mi S.L. ,  t h e  f u s i o n  sf t h e  c a u d a l  extremities o f  t he  

o r b i t a l  and p e c t o r a l  s t r i p e s  fo rms  a c h a r a c t e r i s t i c  d a r k  s p o t  a t  

t h e  c a u d a l  f i n  base, which is sur rounded  b y  a pale o f f  w h i t e  r i n g  

( i n d i s t i n c t l y  v i s i b l e  i n  F i g .  4 . 5  B ) .  A t  t h i s  size, a wide  

r a g e  of p a t t e r n s  may be d i s p l a y e d ,  from un i fo rmly  b l a c k  t o  

s t r i p e d ,  w i t h  o r  w i t h o u t  the characteristic d a r k  spot a t  the base 

o f  t h e  c a u d a l  f i n  ( T a b l e  4 . P  ). This species f r e q u e n t l y  changes  

i ts  c o l o u r  p a t t e r n s  r a p i d l y ,  o f t e n  i n  less t h a n  two s e c o n d s .  A 

double  row o f  pale d o t s  on the  side o f  t h e  body, as d i s p l a y e d  b y  

IPS, is  o c c a s i o n a l l y  d i s p l a y e d  i n  j u v e n i l e s  above 50 mm S .L .  The 

b l u n t  s n o u t  becomes i n c r e a s i n g l y  d i s t i n c t  i n  specimens above 

30 mm S.L .  

S. s o r d t d u s  is  e a s i l y  i d e n t i f i e d  when d i s p l a y i n g  t h e  

d i a g n o s t i c  d a r k  s p o t  a t  the c a u d a l  base sur rounded  b y  a pale 

r i n g .  However, two common c o l o u r  p h a s e s  o f  S. s o r d t d u s  are also 

d i s p l a y e d  by o t h e r  s p e c i e s  ( T a b l e  4.1). When u n i f o r m l y  b l a c k ,  



S. s s r d t d u s  may be mistaken f o r  S. schLegeLt, a t  s i z e s  below 

30 m S o % . ,  o r  S .  s p t n u s ,  S. b t e e k e r t  and S. gibbus a t  s i z e s  

above 30 mm S , L .  S .  s c h t e g e t t ,  S .  sp tnus  and S. gtbbus can be 

sepa ra t ed  from S .  so rd tdus  us ing  meristics b u t  t h e y  can a l s o  be 

sepa ra t ed  i n  t h e  f ie ld .  S .  so rd tdus  h a s  a more rounded snout  and 

deeper  body than  S. s c h t e g e t t  and S. sp tnus ,  a l though t h i s  may be 

d i f f i c u l t  t o  assess i n  s o l i t a r y  specimens. For  a p o s i t i v e  

i d e n t i f i c a t i o n  o f  a uniformly dark  specimen, prolonged 

obse rva t ions  a r e  u s u a l l y  necessary .  s .  s c h t e g e t t ,  S. b t e e k e r t  

and S. gkbgus a l l  p o s s e s s  unique co lou r  p a t e r n s  and S .  sordCdus 

f r e q u e n t l y  e x h i b i t s  t h e  unique p a l e  r i n g  on t h e  caudal  peduncle  

and caudal  f i n  (>30 mm S . L . ) ,  e s p e c i a l l y  i f  d i s tu rbed .  I f  a 

uniformly b lack  p a t t e r n  is maintained by a l a r g e  specimen ( >  

50 m S . L . )  f o r  a prolonged pe r iod  (hour s  o r  days ) ,  t h e  specimen 

is likely t o  be S. sp tnus ,  a l though meristic ana lyses  a r e  

r equ i r ed  be fo re  a p o s i t i v e  i d e n t i f i c a t i o n  can  be made. 

i n  t h e  s t r l p e d  c o l o u r  phase,  s m a l l  (<30 mm S . L . )  S. so rd tdus  

are d i f f i c u l t  t o  d i s t i g u i s h  from s i m i l a r l y  s i z e d  S. sp tnus  ( s e e  

Remarks under S. s p t n u s ) .  There are, however, s e v e r a l  s l i g h t  

d i f e r e n c e s  t h a t  s e p a r a t e  t h e  two s p e c i e s .  I n  S.  so rd tdus ,  the 

dashes i n  t h e  d o r s a l  d i v i s i o n  o f  t h e  d o r s a l  stripe f u s e  earlier 

than  i n  S. sp tnus  ( t . e .  a t  about  20 mm S . L .  c j .  27 mm S . L .  i n  

S.  s p t n u s ) ,  t h e  dark  s t r i p e s  a r e  o f t e n  p a l e r  i n  S. so rd tdus  and 

t h e  dark  caudal  extremities o f  t h e  o r b i t a l  and p e c t o r a l  s t r i p e s  

are l e s s  i n t e n s e  than  i n  s i m i l a r l y  s i z e d  S. sp tnus ,  e s p e c i a l l y  i n  

specimens below 20 mm S .L .  In a d d i t i o n ,  S. so rd tdus  t y p i c a l l y  

h a s  a deeper  body and l a c k s  t h e  white  pa t ch  a t  t h e  base  o f  t h e  

caudal  f i n ,  which is p r e s e n t  i n  S. sp tnus .  Th i s  pa t ch  is f a i n t l y  



visible i n  Figure 4.14 3 (cf. Fig. 4.5 A ) .  Despite these 

differences, it is often necessary t o  collect the specimen for 

meristic amalysis t o  ensure an accurate identification. Other 

species, which display a striped pattern with dark caudal 

extremities of the orbi ta l  and pectoral s t r ipes  include 

S ,  gLob tceps  and S .  sp ( cf . LunuLa) . These species may be 

i n i t i a l l y  confused w i t h  S. s o r d t d u s ,  however, t h i s  colour pattern 

is only rarely displayed by these species. Both species can be 

easily distiguished from S. s o r d t d u s  (and S .  s p t n u s )  by thei r  

pale body and thei r  lack of a dorsal division of the dorsal 

s t r ipe .  

In alcohol, small specimens of S. s o r d t d u s  retain the dashes 

or stripes. The body is typically off-white or grey with dark 

grey str ipes.  The dark caudal extremities of the orbi ta l  and 

pectoral s tr ipes remain and are often prominent. Larger 

specimens ( B 40 mm S .L. ), have a dark body and f ins and typically 

bear a dark patch a t  the base of the caudal f in  surrounded by a 

paler area. 

The identification of extremely small S. s o r d t d u s  ( t l 5  mm 

S . L . )  may be supported by an examination of the upper pharyngeal 

tooth rows. S. s o r d t d u s  possesses three rows on each upper 

pharyngeal bone, whereas 'frenatus' group species (including 

S. s p t n u s  ) typically possess only two rows (Section 2 . 5  ) . 
Detailed notes on the biology of juvenile S. s o r d t d u s  are given 

i n  Chapter 6 .  



.a 

Scarus brevtftZts (Gunther) 

(Figs 4.5 C ,  4.6 A, B, C )  

Material examined: 12; 15 t o  54 mm S.E.  

Meristics: Median predorsal scales 6, no anterior pair, scale s izes  

decrease anteriorly; cheek scale rows 3, usually 2-3 in  ventral 

row; pectoral rays 15 (occasionally 1 4 ) .  

Diagnosis: Snout yellow-orange. Below 30 nun S.L. body and f i n s  

with black and white flecks. Above 30 mm, body grey t o  brown 

with white flecks; dorsal, anal and pelvic f ins with dark 

flecks; caudal and caudal peduncle white. 

Ecological notes: Uncommon; solitary, s i t e  attached and often 

aggressive t o  other scarids especially conspecifics. Occurs on 

back reef bommies of outer reefs. A t  Lizard Island, occasionally 

recorded i n  the lagoon but most often on moderately exposed reef 

slopes. Usually occurs in relat iely shallow water (1-7 m ) .  

Remarks: S. DrevtftZts is  one of the more easily identified 

juvenile scarids. It has a distinctive colouration and does not 

undergo rapid colour changes. The yellow colouration of the 

snout i s  visible a t  13  m S.L.  and persists  throughout the 

juvenile phase. A t  1 2  mm S.L. ,  the body is pale with a few (5-7) 

large black and white flecks approximately the size of the orbi t .  

These flecks decrease in  relative size with growth and a t  14 mm 

S.L. are about the size of the pupil. A t  t h i s  size, a white 

patch similar t o  that  of larger S. ntger (Fig. 4.11 B )  is 

present a t  the base of the caudal f in  rays. Above 15 m S.L., 

t h i s  patch fades ( the  remnants are shown in Fig. 4.5 C), the 

flecks on the body fuse t o  form broken str ipes ( a s  in Fig. 

4 .5  C )  and the dorsal, anal and pelvic f ins  become mottled. 



Wove 23 mm S.L., t h e  co lou r  o f  t h e  caudal  and cauda l  peduncle  

s lowly  fades and t u r n s  whi te ,  t h e  body darkens u n t i l  o n l y  a few 

white  f l e c k s  remain ( a l though  t h e  motled p a t t e r n  i n  t h e  f i n s  

remains d i s t i n c t )  and t h e  c o l o u r  o f  t h e  snout  deepens t o  

orange/yellow t o  t a n  ( F i g .  4.6 C ) .  Above 50 mm S.L. ,  t h e  body 

and f i n s  darleen and g r a d u a l l y  t a k e  on t h e  IP  c o l o u r a t i o n  which is 

complete a t  approximately 140 mm S.L. 

I n  a l c o h o l ,  t h e  p a l e  snout ,  c a u d a l  and caudal  peduncle  and t h e  

d m k  body flecks and m o t t l i n g  o f  t h e  f i n s  remain d i s t i n c t .  The 

white  body f l e c k s  a r e  most v i s i b l e  i n  l a r g e  dark  i n d i v i d u a l s .  

Searus  d t m t d t a t u s  Bleeker  

( P i g .  4.9 A )  

Material examined: 3; 17 t o  5 4  mm S . L .  

Meristicsr Median p r e d o r s a l  scales 6 ,  no a n t e r i o r  p a i r ,  scales 

subequal;  cheek scale rows 3, 2-4 i n  v e n t r a l  row; p e c t o r a l  r a y s  

14. 

Diagnosis:  Body yel lowish t o  ye l low,  wh i t i sh  v e n t r a l l y  w i th  f i v e  

broad s l i g h t l y  d iagonal  bands on t h e  upper h a l f  o f  t h e  body. 

These bands are wider  t h a n  t h e  i n t e r s p a c e s  and become 

i n c r e a s i n g l y  d i s t i n c t  above 20 mm S.L. 

Eco log ica l  no tes :  Uncommon; s o l i t a r y ,  s i t e - a t t ached ,  o c c a s i o n a l l y  

j o i n s  s m a l l  m u l t i s p e c i f i e  s c h o o l s .  I n  s h e l t e r e d  sha l low (1-5 m) 

back-reef and lagoonal  a r e a s ,  i n  l a r g e  s t ands  o f  a rbo rescen t  

c o r a l  ( A c r o p o r a  s p p ) .  On t h e  o u t e r  r e e f s ,  observed i n  back-reef 

and r e e f - f l a t  areas i n  l i v e  c o r a l  ( A c ~ o ~ o ~ Q  spp  and P o r t t e  

c y Z t n d r t c a ) .  

Remarks: S .  d t m t d i a t u s  is a d i s t i n c t i v e  spec i e s ,  c h a r a c t e r i z e d  by a 

yellow body and f i v e  dark  bands i n  t h e  upper h a l f  o f  t h e  body. 



These bands correspond t o  bands 1, 2, 3, 4 and 5 of the ' typical* 

scarid banding pattern (Pig. 4 .2 ) .  The bands vary i n  intensity. 

I n  small specimens, they are ofken extremely fa int  and i n  large 

specimens, bands 4 and 5 are often indist inct .  I n  specimens 

below 35 nun S.L. ,  the bands may extend onto the lower half of the 

body (as  in Fig. 4.9 A ) .  In larger specimens, the bands are 

restricted t o  the upper half of the body and extend into the 

dorsal f in .  The presence of 4-5 clearly visible bands and the 

lack of a dark orbi ta l  s t r ipe  separate t h i s  species from the 

closely related S .  ovtceps. 

I n  alcohol, the Body is yellow-green t o  grey with brown bands. 

A t  17 mm S ,L . ,  the bands are restricted t o  the dorsal part of the 

body near t o  the base of the dorsal f in .  A t  30.5 nun S . L . ,  they 

extend ( fa in t ly )  onto the lower half of the body, and a t  53 mm 

S .%, ,  were restricted t o  the upper half of the body and along the 

basal part of the dorsal f in .  

Small specimens of 5. dtmtdtatus were observed on several 

occasions i n  schools of yellow damselfishes (Pomacentrus popet 

and P. ambtonensts), occasionally feeding within the school, 

possibly on damselfish faecal pel lets ,  as recorded i n  adult 

5. ovtceps by Bailey and Robertson (1982) .  

Scarus ovtceps Valenciennes 

(Figs 4.9 B, C )  

Material examined: 3; 32 t o  73 mm S.L. 

Meristics: Median predorsal scales 6 ,  no anterior pair,  scales 

subequal; cheek scale rows 3, 2-3 ventral row; pectoral rays 

14. 



Diagnosis: Body yellow t o  yellowish, whitish ventral ly ,  with dark 

o r b i t a l  s t r i p e  from snout t o  opercular edge. A dark a rea  dorsal  

t o  t h i s  s t r i p e  extends t o  the  an t e r io r  rays of the  dorsa l  f i n .  

Four s l i g h t l y  diagonal bands present on upper ha l f  of body b u t  

often ind i s t i nc t .  The bands a r e  wider than the interspaces .  

Ecological notes: Uncommon; s o l i t a r y ,  s i t e  attached. Recorded a t  

Lizard Island and on outershelf  reefs  from the  reef f l a t ,  

back-reef and lagoon, i n  shallow water (1-5 m ) ,  i n  a reas  with a 

heavy cover of arborescent l i v e  co ra l  (especial ly  Acropora  spp) .  

Remarks r In  a l l  the  specimens of S. o u t c e p s  observed 

(smallest-25 mm S.L.) ,  t he  sho r t ,  dark o r b i t a l  s t r i p e  was 

present. The dark area dorsal  t o  t h i s  s t r i p e  includes t he  upper 

half  of band-l of the  ' t yp i ca l '  scarid banding pa t te rn  (F ig .  

4 .2 )  and is of variable i n t ens i ty .  The dark bands on the  upper 

half  of t he  body, correspond t o  bands 2 ,  3, 4 and 5 of t he  

' typ ica l '  scar id  pat tern (Fig.  4 .2  ) . These bands a r e  often 

ind i s t i nc t ,  especial ly  bands 4 and 5 .  The short ,  dark o r b i t a l  

s t r i p e  and dark area dorsal  t o  it, distinguishes t h i s  species 

from the  c losely re la ted S. d t m t d t a t u s .  The dark bands of 

S. o u t c e p s  a r e  a l so  broader than those of S. d t m t d t a t u s .  

In alcohol, the  body is yellow-green t o  grey with brown bands. 

In the  32 mm S.L. specimen, t he  bands extended i n t o  t he  lower 

half  of the  body, i n  the  73 mm S.L. specimen, however, they were 

r e s t r i c t ed  t o  t he  upper ha l f  of t he  body. In both specimens, t h e  

d i s t i nc t ive  o r b i t a l  s t r i p e  and dark patch were re ta ined.  



Scerus ftautpectora&ts Schultz 

(Figs 4.8 B, C )  

Material examined: 4; 26.5 t o  45 mm S . L .  

Meristics: Median predorsal scales 4, no anterior pair ,  anterior 

scale largest; cheek scale rows 3, 1-2 i n  ventral row; pectoral 

rays 14. 

Diagnosis: Body elongate, pectoral fin pale yellow. Dorsal, 

orbi ta l  and pectoral s t r ipes  present when small, the l a t t e r  two 

being darkest. Larger specimens with pale body and dark grey 

caudal f in .  

Ecological notes: Uncommon, soli tary,  occasionally joining small 

non-specific schools, may be s i t e  attached. A t  Lizard Island, 

only recorded from deeper waters (5-14 m ) .  Occurs i n  exposed and 

sheltered areas, most frequently over coral rock or  rubble near 

t o  the base of the reef slope. 

Remarks: Small juveniles of S. ftavtpectoratts ( t40 mm S . L . )  are 

most easily identified by the i r  elongate, spindle-shaped bodies 

and the prominent dark orbi ta l  and pectoral s tr ipes (Fig. 

4.8 B ) .  These str ipes may fuse sl ightly i n  the caudal peduncle. 

A dark dorsal s t r ipe  is present but is often indist inct  and the 

belly is typically pale. Larger specimens (>40 mm S.L. ) have a 

distinctive grey-brown body and a dark grey-brown caudal f in .  

The intensity of the caudal f in  may, however, vary (it is not, 

for example, visible i n  Fig. 4.8 C ) .  S. ftavtpectoratts is able 

t o  change its colour pattern (Table 4.1) but does so only 

infrequently. Changes i n  the colour pattern are most notable in  

specimens between 30 and 40 mm S . L . ,  which may have either a 

striped or plain body colouration. The yellow pectoral f in is a 



useful diagnostic beakure but is often exceedingly pale i n  small 

specimens. 

I n  alcohol, small specimens (26-33 mm S . L . )  retain the dark 

orbital  and pectoral s tr ipes and a pale dorsal s tr ipe.  Larger 

specimens (44 + 45 mm S . L , )  have a pale body with dark patches 

where the ' typical '  scarid bands and str ipes intersect (Fig.  

4.2).  The f ins  have no distinctive markings. 

Scarus frenafus face@de 

(Pigs 4.9 A, B, C, 4 .8  A )  

Material examined: $8; 9.0 t o  80 mm S.L. 

Meristics: Median predorsal scales 6 ( rare ly  7 ) ,  scales decrease i n  

size anteriorly, preceded by a pai r  of nonlaterally overlapping 

scales; cheek scale rows 3, 2-4 in  ventral row; pectoral rays 

1 4  (rarely 1 5 ) .  

Diagnosis: 9-12 mm S.L. ,  yellow green body; 12-24 mm S.L.,  3 broad 

lime green s t r ipes  broken by paler dots and irregular pale 

interspaces; 24-40 mm S.L., body olive green with pale 

interspaces visible on head, posterior part of body, caudal 

peduncle and caudal f in  gale blue, dorsal and anal f ins with red 

and white flecks; above 40 mm S . L. , body olive green t o  pale 

red-brown (especially large individuals), pale interspaces on 

head give impression of a dark longitudinal s t r ipe  passing 

through the orbi t ,  caudal f in  and caudal peduncle pale blue t o  

off-white, dorsal and anal f ins  with prominent red and white 

flecks . 
Ecological notes: Uncommon; soli tary,  s i t e  attached and aggressive 

towards other scarids, especially conspecifics. I n  shallow water 

(1-5 m )  in a l l  reef habitats. A t  Lizard Island and other 



mid-shelf reefs, most abundant i n  the upper reef slope and reef 

crest region, On outer reefs,  recorded from shallow areas of the 

back reef region. . 

Remarks: S. frena*us is a str iking species, with a series of 

distinctively coloured stages. It is one of the few scarid 

species that  can be accurately identified when recently 

recruited. From 9 to  1 2  mm S.L., it is pale yellow-green with a 

white dot a t  the base of the caudal fin, and may display a series 

of small dots (visible i n  Fig. 4.7 A ) .  A t  t h i s  s ize,  it may be 

confused with S. ovtceps, S. dtrntdtatus and a t  leas t  one species 

of labrid (HaLtchoeres chtoronotus 2 ) .  The l a t t e r  can be 

identified i n  the f ield by its pointed snout and swimming mode, 

and by meristics. The two scarid species have not been observed 

a t  very small sizes but the smallest specimens examined had a 

canary-yellow colour rather than the lime-yellow colour of 

S .  frenazus. 

Between 1 2  and 24 mm S.L., the overall appearance is of a lime 

green body w i t h  pale narrow l ines  and dots (Fig. 4.7 B ) .  These 

l ines are the interspaces between broad longitudinal s tr ipes.  

They give the head an angular appearance, with a pale l ine  above 

and below the eye, and one down the midline from the base of the 

dorsal f in  into the snout. A t  t h i s  size, white and red flecks 

are present i n  the anterior bases of the dorsal and anal f ins.  

Between 20 and 40 mm S.E., the body darkens and the rear part  

of the body, tho caudal peduncle and the caudal f i n  t u r n  pale 

blue. The pale interspaces are only visible on the head and the 

flecks i n  the dorsal and anal f ins are more extensive (Fig. 

4.7 C ) .  Above 40 mm S.L., the body darkens further slowly taking 



on a red-brown hue. The caudal and caudal penducle darken, 

turning off-white and the pale interspaces on the head fade (Fig. 

4.8 A ) ,  The intensi ty of these pale interspaces varies, 

sometimes highlighting the relatively dark orbi ta l  s tr ipe,  which 

passes from the operculum t o  the snout. The flecks i n  the dorsal 

and anal f ins are st i l l  distinctive but slowly fade as the 

i n i t i a l  phase colouration develops. The IP  colouration is 

complete a t  120 mm S.L. 

I n  alcohol, small specimens ( <  20 mm S . L . )  have a colour 

pattern similar t o  that  of l ive specimens, but w i t h  a pale 

yellow-grey body and broad grey-Brown s t r ipes .  I n  some specimens 

between 10 and 15 mm S.L., the pectoral s tr ipe is  wider and 

darker than the other str ipes,  and may give the specimen a 

superficial resemblance t o  similarly sized S .  rubrovioLaceus. In 

larger specimens ( >  20 mm S.L.), the pale caudal f i n  and caudal 

peduncle are indist inct ,  but the flecks on the body and f ins are 

retained. 

Detailed notes on the biology of t h i s  species are give i n  

Chapter 6 .  

Scarus ghobban ( ~ o r s s k a l )  

(Fig. 4.10 A) 

Material examined: 6; 53 t o  86 mm S.L.  

Meristics: Median predorsal scales 6, no anterior pair, scale s ize  

decreases anteriorly; cheek scale rows 3; 1 i n  ventral row; 

pectoral rays 15. 

Diagnosis: Dark orange-yellow caudal f in  especially below 35 man 

S.L., body pale with yellow hue and five narrow pale blue/white 

vertical bands. 



Ecological notes: Uncomn; i n  small multispecific schools. 

Recorded i n  lagoon (1-3 m )  a t  Lizard island and occasionally over 

reef f l a t  sargassum beds off Magnetic Island, Townsville. 

Remarks: S. ghobban displays several colour patterns (Table 4.1) 

and is able to  change colour patterns rapidly. When i n  schools, 

th is  species can Be most easily distinguished by its yellow hue, 

whih is more dist inct  (especially i n  the f ins )  and of a deeper 

shade than that  displayed by other schooling juvenile scarid 

species. The main diagnostic feature is, however, the possession 

of five narrow pale blue/white ver t ica l  bands (Fig. 4.10 A). I n  

juveniles, the intensity of these bands may change rapidly and 

may on occasion, appear as two rows of pale spots rather than 

discrete vert ical  bands. I n  larger individuals ( > S O  mm S . L . ) ,  

blue l ines develop along the dorsal and ventral edges of the 

caudal f in  and around the mouth and orbi t .  

In alcohol, the pale vert ical  bands are visible but fa in t .  

Specimens often possess darker patches corresponding w i t h  the 

'typical' scarid str ipes and bands (Fig. 4.2). 

Scarus  Zong tp tnn t s  Randall & Choat 

(Figs 4.10 B, C )  

Material examined: 2; 39 to  75 mm S.L. 

Meristics: Median predorsal scales 4, no anterior pair,  anteromost 

scale largest;  cheek scale rows 3, 1-3 (usually 2) i n  ventral 

row; pectoral rays 14. 

Diagnosis: Small individuals have seven dark brown vert ical  bands, 

larger individuals have a uniform pale mahogany brown body 

(banding variable).  A l l  sizes w i t h  d i s t i n t  dark spot a t  base of 

dorsal f in  between f i r s t  two spines and a dark crescent-shaped 



patch i n  the middle of the caudal P i n ,  Long dorsal spines and 

rays are notable a t  75 mm S . L .  

EeoPogical notes: Rare; both specimens i n  small multispecific. 

schools. The 39 mm S.L. specimen was collected over algal 

covered rubble ( 4  m )  a t  Mermaid Cove, Lizard Island. The 75 mm 

S.L. specimen was collected between large coral boulders a t  the 

base of a backreef coral 'bommie' a t  Carter Reef ( 9  m ) .  

Remarks: Randall and Choat (1980) recorded th i s  species only from 

deep water (below 15 m ) .  I n  t h i s  study, only two juveniles were 

observed and caught, although few observations were made below 

15 m. Adults were only recorded on outer barr ier  reefs below 

25 m.  Randall and Choat (1980) describe a 35 nun paratype as pale 

w i t h  exceedingly faint  dark bars as i n  adults. 

I n  alcohol, the dorsal spot and dark caudal patch remain. The 

dark bars remain but fade, except where the orbi ta l  and pectoral 

s tr ipes would pass, thus giving the appearance of two dashed 

Pines. The faded pattern found i n  preserved specimens is similar 

to  that  of some preserved specimens of S. sp ( c f .  ZunuZa) and 

S. ghobban. 

Scarus ntger Forsskal 

(Figs 4.11 A, B, C, 4.12 A )  

Material examined: 18; 9.5 t o  57 mm S.L.  

Meristics: Median predorsal scales 7 (occasionally 6 ) ,  no anterior 

pair,  scales subequal; cheek scale rows 3, 3-4 in  ventral row; 

pectoral rays 14. 

Diagnosis: Up t o  10 mm S.L., lower half of body dark, upper half 

translucent, with a ser ies  of white pupil-sized dots over body; 

10-40 nun S.L. ,  lower portion of body dark w i t h  numerous small 



pale dots, upper part of body mottled olive green. White patch 

a t  base of caudal f in  preceded by two dark spots. Caudal 

peduncle burgundy-red between 30 and 50 mm S.L.  Above 48 m 

S.E.,  body dark brown-black, darker ventrally, small pale dots on 

body fade, caudal peduncle pale brown, white patch a t  base of 

caudal diffused and dark dots a t  base of caudal fade. 

Ecological notes: Moderately common; soli tary,  occasionally i n  

small multispecific schools, s i t e  attached, larger specimens 

aggressive t o  similarly sized conspecifics. Recorded from reef 

slope, lagoon and backreef areas of Lizard Island (from 2 t o  

1 2  m )  . Most abundant in deeper water ( 4-8 m )  i n  relatively 

sheltered areas, typically over coral rock or rubble near the 

base of the reef slope. Recorded from backreef areas of outer 

shelf reefs. 

Remarks: S. n i g e r  has a distinctively marked juvenile phase and is  

one of the few species that can be accurately identified when 

recently recruited. Below 9.0 mm S.L. ,  recently recruited 

S. r l t ge r  have a characteristic row of dark patches along the 

ventral part of the body. Between 9 and 10 mm S.L., the lower 

half of the body i s  dark, the upper half of the body is  

translucent and a distinctive white dot is present a t  the base of 

the caudal f in .  A series of white pupil-sized dots on the body 

correspond t o  the ' typical '  dots found on juvenile scarids (Figs 

4*1, 4.11 A ) .  

Above 10 mm S.L. ,  the dorsal part of the body is mottled olive 

green. In progressively larger specimens, the dark colouration 

i n  the ventral part of the body extends dorsally and into the 

ventral and pelvic f ins.  The dorsal olive colouration extends 



into the dorsal f in  and the pale dots on the body decrease in  

relative size,  although they increase i n  number. These dots may 

be white or  pale blue and may be arranged i n  horizontal rows, 

although these rows do not correspond with the pale interspaces 

of %he ' typical '  scarid pattern (Figs 4 .2 ,  4.11 B, C ) .  Along the 

base of the hyaline caudal f i n  there is a bright white patch, 

preceeded by two black dots a t  the bases of the most dorsal and 

ventral caudal f in  rays. The ventral dot is visible a t  15 mm 

S o % .  and the dorsal dot a t  20 m S . L .  Both dots increase i n  

relative s ize  i n  progressively larger specimens. The pectoral 

f in is  pale yellow and between approximately 25 and 60 mm S , L .  

%he caudal peduncle often has a deep burgundy colouration (Fig. 

4.11 e ) .  

Above 50 rn S . L . ,  the body and f ins develop an overall dark 

hue and the small pale dots on the body are slowly l o s t .  The 

white patch a t  the base of the caudal f in  diffuses then darkens 

and the two dark caudal dots fade. The pale yellow pectoral f in  

is  eonspicuous a t  50 mm S . L .  but loses i ts intensity and darkens 

i n  larger specimens. The IP  colouration i s  f i r s t  displayed a t  

about 90 ttml S . L .  

I n  alcohol, S .  n t g e r  retains i t s  distinctive colour pattern. 

The body is dark brown ventrally and pale brown dorsally. The 

con-rast between the two parts  decreases i n  larger specimens. 

The pair of dark spots a t  the base of the caudal f in  are d is t inct  

but the white caudal patch is indist inct .  The pale spots on the 

body are visible i n  small specimens but are extremely faint  i n  

larger specimens. 



Figure 4 . 3  A 

S .  bteekert : 33 mm S.L. 

Location : Lizard Island, photographed dead. 

Figure 4 . 3  B 

S .  bteekert : 46 mm S . L .  

Location : Yonge Reef, photographed dead. 

Figure 4 . 3  C 

S. bteekert : 54 mm S.L. 

Location : Lizard Island, photographed dead. 





Figure 4.4  A 

S .  gtZsbus : 24 mm'E5.L. 

Location : Lizard Island, photographed live. 

Figure 4.4 B 

S ,  g tbbus  : 2 8 . 5  mrn S.L. 

Location : Lizard Island, photographed dead. 

Figure 4,4 C 

S .  g tbbus  : 40 mm S.L. 

Location : Lizard Island, photographed dead. 





Figure 4.5 A 

S .  sordtdus : 28 m S.E. 

Location : Lizard Island, photographed dead. 

Figure 4.5 B 

S .  sordtdua : 610 arm S.L. 

foeation I Lizard Island, photographed dead, 

Figure 4.5 C 

Location : Lizard Island, photographed live. 





Figure 4 . 6  A 

S .  brevtftLta : 28.5 S .L .  

Location x Lizard Is land,  photographed dead. 

Figure 4 . 6  B 

S ,  breutfttts : 5 4  mm S,L.  

Location r Lizard Is land,  photographed dead. 

Figure 4 . 6  6 

S. breutfttts : approx. 55 mm S.L. 

Location : Lizard Is land,  photographed i n  t h e  f i e l d .  
(Photographed by B i l l  Gladstone) 





Figure 4.9 a 

S .  f r ena tus  r 1 8 . 5  m S . L .  

Location : Lizard Island, photographed live. 

Figure 4.9 B 

S .  f r ena tus  : 23 ~ I R  SOL. 

Location : Yonge Reef, photographed live. 

Figure 4.9 c 

S .  f r ena tus  : 3 1  m S.E. 

Location : Yonge Reef, photographed live. 





Figure 4 - 8  A 

S .  frenatus : appro%. 55 mm S.L.  

Location : Rib Reef,  i n  4 m on t h e  reef s l o p e .  

Figure 4 . 8  B 

S. fLavtpectoraZts : 33 mm S . L .  

Location : Lizard Is land,  photographed dead. 

Figure 4 . 8  C 

S. ftavtpectorabts : 44 mm S.L.  

Location : Lizard Is land,  photographed dead. 





Figure 4 . 9  A 

S. dtmtdtatus 30.5 mm S . E .  

Location : Yonge Reef,  photographed dead. 

Figure 4 . 9  B 

S. ovtceps : 32 rmn S.L.  

Location : Lizard Is land,  photographed dead. 

Figure 4 . 9  C 

S. ovtceps : 73 mm S . L .  

Location : Lizard Is land,  photographed dead. 





Figure 4.10 A 

S o  ghobban : 5 3  mm S o % ,  

Location : Lizard Island, photographed dead. 

figure 4,10 B 

S, L s n g t p t n n t s  : 3 9  nun S . E .  

Location : Lizard Island, photographed live. 

Figure 4.10 C 

S .  t o n g t p t n n t s  : 7 5  mm S . L ,  

Location : Carter Reef, photographed dead. 





Figure 4 .11  A 

S .  n t g e r  : 9 . 5  m S . L .  

Location : Lizard ~ s l a n d ,  photographed l i v e .  

Figure 4 .11  B 

S .  n t g e ~  : 2 4  m S . E .  

Location : Lizard Island, photographed dead. 

Figure 4.11 C 

S .  n t g e r  : 3 4  m S.L. 

Location : Lizard Island,  photographed live. 





Figure 4.12 A 

S. ntger : 59 m S . L .  

Location : Yonge R e e f ,  photographed dead, 

Figure 4.12 B 

S. pstteacus : 29.5 mns S O L .  

Location : Lizard Island, photographed dead. 

Figure 4.12 C 

S. trtcoLor ? (cf. S. forstent) : 6 1  mm S . E .  

Location : Yonge Reef, photographed dead. 





Figure  4 . 1 3  A 

S. rtvutatus : 49 mm S . E ,  

Locat ion : Lizard I s l a n d ,  photographed dead.  

Figure 4 . 1 3  B 

S ,  schtegett : 37 mm S . L .  

Locat ion m Lizard I s l a n d ,  photographed l i v e .  

F igure  4 . 1 3  6 

S .  schtegezt : 38 mm S . L .  

Locat ion  : Lizard I s l a n d ,  photographed dead.  





Figure 4 .14  A 

S .  s p i n u s  : 20 mm S.L.  

Location : Lizard Island,  photographed dead 

Figure 4 .14  B 

S .  s p t n u s  : 22 mm S.E.  

Location : Lizard Island, photographed dead 

Figure 4 .14  C. 

S .  s p t n u s  : 27 mm S.L. 

Location : Yonge Reef, photographed dead. 





Figure  4 . 1 5  A 

S .  r u b r o v t s t a c e u s  m 18 m S . L .  

Locat ion : Lizard I s l a n d ,  photographed dead.  

F igure  4 . 1 5  B 

S. rubrovtotaceus  r 2 2 . 5  mm S o % .  

Locat ion  : Lizard I s l a n d ,  photographed dead.  

F igure  4 . 1 5  C 

S .  ~ u b ~ o v t o t a c e u s  : 38  mm S . L .  

Locat ion : Lizard I s l a n d ,  photographed dead.  





Figure 4.16 A 

Scarus. sp. (cf. Lunuta) ? I 10.3 mm S.L. 

Location : Lizard Is land,  photographed l i v e .  

Figure 4.16 B 

Scarus. s p .  (cf. LunuLa) : 33 mm S . L .  

Location t Lizard Is land,  photographed dead. 

Figure 4.16 C 

Cetoscarus DtcoLs~ o $1 mm S.L. 

Location : Lizard Island, photographed l i v e .  





Figure  4 .17  A 

Htpposcarus bsngtceps : 48 nun S.L. 

Locat ion : Lizard I s l a n d ,  photographed dead.  

F igure  4 ,P7 B 

CaLotomus carobtnus r 43 mm S.E. 

Locat ion : Lizard I s l a n d ,  photographed l i v e .  

F igure  4 .17  C 

Catotomus caroztnus : 4 3  an S . L .  

Locat ion : Lizard I s l a n d ,  photographed dead, 

(same i n d i v i d u a l  as i n  4 . 1 7  B a b o v e ) .  





S c a r u s  r tvu7.-afus Va lenc iennes  

( F i g .  4.13 A )  

M a k e r i a l  examined: 11; 46 t o  59 mm S.L. 

Meristics: Median p r e d o r a a l  scales 6,  no a n t e r i o r  pair, scale size 

reduced  a n t e r i o r l y ;  cheek  scale rows 3, 2 ( o c c a s i o n a l l y  3 )  i n  

v e n t r a l  row; pectoral rays 14. 

D i a g n o s i s :  On norkhern G.B.R. reefs, c a u d a l  f i n  h a s  a y e l l o w  hue ,  

sometimes e x t e n d i n g  o n t o  the c a u d a l  pedunc le  and mid-body, body 

pale t a n  o r  o l i v e .  A v a r i a b l e  species. 

E c o l o g i c a l  n o t e s :  Common; some specimens below 45 mm S.L. ,  s i te  

a t t a c h e d ,  s o l i t a r y  o r  i n  s m a l l  ( 5 ) t o  l a r g e  ( 2 5 9 )  m u l t i s p e c i f i c  

s c h o o l s .  A t  L i z a r d  Island, recorded from the  reef f la t ,  l agoon  

and o t h e r  s h e l t e r e d  areas, i n  s h a l l o w  w a t e r  (1-6 m )  o v e r  a l l  

s u b s t r a t u m  types except open s a n d .  On i n s h o r e  reefs, abundant o n  

t h e  reef f l a t ,  reef slope and i n  sargassum b e d s .  

Remarks: S. r i v u L a t u s  is a v a r i a b l e  species ( T a b l e  4 . 1 )  capable of 

rapid changes  o f  its c o l o u r  p a t t e r n .  I t  shares s e v e r a l  c o l o u r  

p a t t e r n s  w i t h  o t h e r  species, i n c l u d i n g  S. gLobiceps ,  S. p s i t t a c u s  

and S c a r u s  sp. ( c f .  LunuLa). A t  L i z a r d  I s l a n d ,  S. r i v u L a t u s  

has two predominant  c o l o u r  p a t t e r n s :  a )  a pale o l i v e / t a n  body 

w i t h  d a r k  scale e d g e s  ( a s  i n  F i g .  4.13 A )  and a pale b l u e  h u e  

round the p u p i l ,  and b )  a pale o l i v e / t a n  body w i t h  a pale y e l l o w  

c a u d a l  f i n  and c a u d a l  p e d u n c l e .  The former  p a t t e r n  d i s t n g u i s h e s  

S. r i v u t a t u s  from a l l  o t h e r  G.B.R. species w i t h  the e x c e p t i o n  of 

S, gLobtceps .  s. r i v u L a t u s  can  o n l y  be separated from 

S. gbobiceps  when d i s p l a y i n g  the  latter, un ique  c o l o u r  p a t t e r n .  

T h i s  p a t t e r n  is r e t a i n e d  i n  the I P  a t  L i z a r d  I s l a n d  and assists 

i n  the i d e n t i f i c a t i o n  of I P  S. r i v u Z a f u s .  However, t h i s  p a t t e r n  



does not appear t o  be displayed by S. rivuka-bus a t  other G.B.R. 

localities (Randall & Choat, 1980). S. rivukatus is the most 

numerous scarid species on inshore reefs. I n  some localities it 

is the only species present and forms large monospecific schools. 

I n  alcohol, S.  rtvutatus has a grey body, darker dorsally. I n  

some specimens, faint dashes are present a t  the bases of the 

dorsal and anal fins, and on the body (where the 'typical' scarid 

bands and stripes intersect [Fig. 4.21). I n  other specimens, 

there i s  a dark patch on the middle of each scale. 

See Remarks under S. gtobteeps for notes on the similarity 

between S .  rivuLatus and S. gZobtceps, and a possible means of 

separating the two species. 

Searus gzobtceps Valenciennes 

Material examined: 3 (provisionally); 24 t o  59 mm S.L. 

Mesistics: Median predorsal scales 6,  no anterior pair, scale size 

reduced anteriorly; cheek scale rows 3, 3 i n  ventral row; 

pectoral rays 14. 

Diagnosis: A variable species, extremely similar to  S. rivutatus. 

S. gtobtceps has no discernable unique or diagnostic colour 

patterns. 

EcoPogical notes : Individuals tentatively identified as 

S. gkobtceps were observed i n  reef f l a t ,  back reef and lagoonal 

areas a t  Lizard Island, i n  shallow water (1-4 m )  over sand and 

coral rubble, i n  small multispecific schools. 

Remarks: S .  gzobtceps is extremely difficult  to  identify both i n  

the field and i n  preserved collections, because of i t s  similarity 

to S. rtvuLatus. Mature IP specimens of these species often have 

identical colour patterns but can be separated when collected, by 



t h e i r  meristics and caudal  f i n  shape .  The v a l i d i k y  o f  t h e s e  

f a c t o r s  h a s  been confirmed b y  ana lyses  o f  t h e  s e x u a l  s t a t u s  o f  

i n d i v i d u a l s  i n  mixed c o l l e c t i o n s ,  as S, gtobtceps  makures a t  a 

smaller size than  S. r i vuLa tus  (Randal l  & Choat, 1980). There 

is, however, some degree o f  o v e r l a p  between t h e  two species i n  

t h e i r  scale counts  and t h e  shape of  t h e  cauda l  f i n  is no t  a 

u s e f u l  c h a r a c t e r  below 130 m S.L. (Randal l  & Choat, 1980) .  

I n  t h i s  s tudy ,  t h e r e f o r e ,  specimens were p r o v i s i o n a l l y  

i d e n t i f i e d  as S. g tobtceps ,  i f  they:  a )  c o n s i s t e n t l y  maintained 

S. r tvuLatus- l ike  c e l o u r  p a t t e r n s ,  e s p e c i a l l y  t h e  s t r i p e d  and 

uniformly pale phases,  b u t  d i d  n o t  show any s i g n s  o f  a yel low 

caudal  f i n  or caudal  peduncle and,  b )  had six o r  less median 

p r e d o r s a l  s c a l e s  and t h r e e  o r  more s c a l e s  i n  t h e  v e n t r a l  row o f  

cheek scales ( fo l lowing  Randal l  f Choat, 1980).  

I n  a l coho l ,  specimens t e n t a t i v e l y  i d e n t i f i e d  as 5. g tob tceps  

were uniformly grey-brown, d a r k e r  d o r s a l l y .  One specimen had 

f a i n t  body s t r i p e s  and dashes a t  the base o f  t h e  d o r s a l  and a n a l  

f i n .  

An a n a l y s i s  o f  t h e  form o f  the upper pharyngeal t o o t h  plates 

o f  mature S. r tvuLatus  and S. g tob tceps  revea led  a r e l a t i v e l y  

c o n s i s t e n t  d i f f e r e n c e  i n  t h e i r  form, e s p e c i a l l y  t h a t  o f  t h e  

innermost t o o t h  rows. I n  S. gzobtceps,  t h e  d e n t a l  p l a t e  i s  

r e l a t i v e l y  s m a l l  and e longa te ,  w i t h  s t r o n g l y  i n t e r d i g i t a t i n g  

medial ( 5 . e .  innermost)  t o o t h  rows which form a rhabdom-like 

c e n t r a l  r eg ion  ( F i g .  4.18 A ) .  I n  c o n t r a s t ,  5. r t v u t a t u s  h a s  a  

more robus t  d e n t a l  p l a t e ,  l a r g e r ,  rounded t e e t h  and less s t r o n g l y  

i n t e r d i g i t a t i n g  medial t o o t h  rows ( Fig .  4.18 B ) .  These 

d i f f e r e n c e s  w e r e  c o n s i s t e n t  i n  specimens aboe 114 mm S.L. and 



Figure 4.18 A 

A ventral view of the upper pharyngeal ksoth rows 

of a 128 m S . L .  S. gtobtceps. 

Figure 4.18 B 

A ventral view of the upper pharyngeal tooth rows 

of a 128 mm S . L .  S. rtvuZatus. 

Both figures are of the mid region of the upper pharyngeal 
bones from the f i r s t  tooth showing signs of wear. 

The anterior teeth are t o  the l e f t .  





may assist i n  t h e  i d e n t i f i c a t i o n  o f  S. rtvuEatus and S. gzobiceps 

as juven i l e s .  

Scarus rubrsvtobaceus Bleeker  

( F i g s .  4.15 A, B, C )  

Material examined: 1Q; 10 t o  38 mm S.L. 

Meristics: Median p r e d o r s a l  scales 6 ( r a r e l y  7 ) ,  two anteromosk 

scales smallest, rest subequal ;  cheek scale rows 3, 2 s c a l e s  i n  

v e n t r a l  row; p e c t o r a l  r a y s  15. 

Diagnosis :  Small specimens ( <  25 mm S .L . ) ,  body o f f  white ,  three 

brown s t r i p e s ,  o r b i t a l  and d o r s a l  stripes f a i n t ,  p e c t o r a l  stripe 

broad and dark: e s p e c i a l l y  cauda l ly .  I n  l a r g e r  specimens, ( >  

25 mm S .L . )  s t r i p e s  are ol ive-green and d o r s a l  and o r b i t a l  

stripes become i n c r e a s i n g l y  v i s i b l e .  P a l e  d o t s  c l e a r l y  v i s i b l e  

i n  o r b i t a l  and p e c t o r a l  s t r i p e s .  A broad da rk  v e r i t c a l  band 

ex tending  from d o r s a l  s p i n e s  3 t o  8 is d i s t i n c t  i n  small 

i n d i v i d u a l s  b u t  f a d e s  i n  p r o g r e s s i v e l y  l a r g e r  specimens. nbcse 

40 m S.L . ,  body p a l e  brown, each scale posses s ing  a dark  edge.  

The g a l e  s p o t s  and i n t e r s p a c e s  become i n c r e a s i n g l y  f a i n t .  

Eco log ica l  notes:  Uncommon; s o l i t a r y ,  o c c a s i o n a l l y  j o in ing  s m a l l  

m u l t i s p e c i f i c  s choo l s ,  s i te  a t t ached .  Recorded at  Lizard I s l a n d  

from moderately exposed reef s l o p e  sites, from the crest (1-2 m) 

t o  t h e  reef base (8-1Q m), ove r  open rock o r  rubble. 

Remarks :  S. rubrovtoLaceus is a d i s t i n c t i v e  species and is e a s i l y  

i d e n t i f i e d ,  even when r e c e n t l y  r e c r u i t e d .  Recent ly r e c r u i t e d  

specimens ( <  10 rmn S .L . )  have t h r e e  dashed l i n e s .  The p e c t o r a l  

l i n e  is no tab ly  wider  t han  t h e  d o r s a l  and o r b i t a l  l i n e s ,  and 

f u s e s  first.  A t  10 mm S.L., it appears  a s  a broad band wi th  pale 

d o t s  i n t e r s p e r s e d  a long  i t s  l e n g t h .  The o r b i t a l  and d o r s a l  l i n e s  



( s t r i p e s )  f u s e  a t  a b o u t  25 mm S o b .  The d o r s a l  stripe l ies  c l o s e  

t o  t h e  base of the d o r s a l  f i n ,  b u t  l e a v e s  a short,  pale 

i n t e r s p a e e  a l o n g  the m i d l i n e  a n t e r i o r  t o  the dorsal f 4 n .  The 

s n o u t  may have a pale g r e e n  h u e .  The d a r k  v e r t i c a l  band 

c o r r e s p o n d i n g  t o  band 2 o f  t h e  "typical' s c a r i d  p a k t e r n  ( P i g .  

4 .2 )  appears a t  a b o u t  14 m S.L. I t  e x t e n d s  from dorsal s p i n e s  3 

t o  8 and is d a r k e r  d o r s a l l y .  This band f a d e s  i n  p r o g r e s s i v e l y  

l a r g e r  specimens and is l o s t  a t  a b o u t  40 mm S.L. The band may be 

f a i n t  i n  s m a l l  specimens and i f  so, the  d a s h e s  o r  part  o f  the  

stripes i n  the  r e g i o n  o f  the band are darker t h a n  the r e m a i n i n g  

d a s h e s  o r  striped r e g i o n s .  A t  25 nun S.L., a l l  three stripes are 

c l e a r l y  v i s i b l e ,  b u t  become i n c r e a s i n g l y  f a i n t  above t h i s  s i z e .  

The edges  o f  the scales s tar t  t o  d a r k e n  a t  abou t  3% mm S.L. The 

d a r k  pectoral base v i s i b l e  i n  F i g u r e  4.15 C w a s  n o t  a p p a r e n t  i n  

l i fe .  Above 40 mm S.L.,  the stripes fade ( i n i t i a l l y  the  pectoral 

s t r i p e  a n t e r i o r  t o  the p e c t o r a l  f i n  base). A t  80 mm S.L. ,  t h e  

body is  pale brown-grey w i t h  d a r k  scale edges ,  a l t h o u g h  the  pale 

i n t e r s p a c e s  and  pale d o t s  may be f a i n t l y  v i s i b l e .  The typical I P  

c o l o u r  phase ,  w i t h  a p a l e  a n t e r i o r  half was n o t  d i s p l a y e d  by 

specimens be low 200 mm S.L.  a t  L i z a r d  I s l a n d  o r  on t h e  n e a r b y  

o u t e r  shelf reefs. 

I n  a l c o h o l ,  the  l i v e  p a t t e r n  is r e t a i n e d .  The body is pale 

g r e y  w i t h  d i s t i n c t  d a r k  grey-brown d a s h e s  and/or  stripes. The 

pale d o t s  i n  t he  p e c t o r a l  and orbital  s t r i p e s  are r e t a i n e d .  I n  

smaller specimens,  t h e  dark v e r t i c a l  bar is r e t a i n e d ,  a l t h o u g h  it 

is f a i n t .  The p e c t o r a l  f i n  base is dark But  n o t  as i n t e n s e  as  i n  

t h e  specimen p r o v i s i o n a l l y  i d e n t i f i e d  as S .  *rtcoZor ( F i g .  

4.12 C ) .  





Ecological notes: Common; occasionally solitary, usually i n  small 

( 5 )  to large (259)  schools, often monospecific. I n  deeper water 

(5-12 m), over sand and coral rubble, i n  both exposed and 

sheltered s i tes  a t  Lizard Island and some outer reefs. 

Remarks: S. pstttacus and S .  schtegett are difficult  to  separate. 

S ,  pstttacus is an extremely variable species (Table 4 * 1 ) ,  

capable of rapid changes of its colour patterns. S. schtegett is 

less variable, w i t h  fewer possible colour patterns (Table 4.1) 

and less frequent changes. S. pstttacus can be distinguished 

from other species, including S. schtegett, when i n  the pale or 

striped phases (described i n  the diagnosis) but may require 

extended observations before these patterns are displayed. 

S. schtegeti can only be separated from other species when 

displaying pale vertical lines (they are distinctly narrower than 

i n  S .  bteekert). A small elongate, consistently black juvenile 

scarid i n  deep water is probably S. schtegezt but it mus t  be 

collected i n  order to  separate it from other species exhibiting 

this colour pattern (Table 4 .1  ) . Likewise, consistently 

uniformly pale juveniles i n  shallow water are likely to  be 

S. pstttacus b u t  require meristic analysis. The two species may 

be distinguished as follows: 

S. pstttacus - often pale or striped (see diagnosis), does 

not display vertical bands nor a uniformly black 

colouration. If the overall colour is brown (as  i n  some 

larger specimens) the pelvic fins and to  a lesser 

extent, the anal fin have a red hue. Abundant i n  

shallow water. 



S .  schLegeLt - u s u a l l y  has a uniformly da rk  brown o r  black 

body and f i n s ,  r a r e l y  d i s p l a y s  stripes and i f  so, t h e y  

axe i n d i s t i n c t .  Occas iona l ly  d i s p l a y s  p a l e  narrow 

v e r t i c a l  l i n e s  (=pa le  i n t e r s p a c e s ) .  If t h e  o v e r a l l  

co lou r  is brown, t h e  a n a l  f i n  remains brown and t h e  r ed  

hue i n  h e  p e l v i c  f i n s ,  i f  p r e s e n t ,  is r e l a t i v e l y  

i n d i s t i n c t .  

Despite t h e s e  d i f f e r e n c e s ,  some specimens can  no t  be 

accurakefy  i d e n t i f i e d  i n  t h e  f i e l d ,  e s p e c i a l l y  t h o s e  which a r e  

c o n s i s t e n t l y  brown wi th  a pale snout ,  even i f  observ@d f o r  

extended pe r iods .  These specimens must t h e r e f o r e ,  be c o l l e c t e d  

f o r  f u r t h e r  a n a l y s i s .  

I n  a l coho l ,  S. p s t t t a e u s  and S. schLegeLt can  be r e a d i l y  

separated from o t h e r  species d i sp l ay ing  t h e  same c o l o u r  phases  

(e.g.  Sca rus  sp., S. so rd tdus  and S. r tvuLa tus )  b y  scale counts .  

The two s p e c i e s  can no t ,  however, be a c c u r a t e l y  s epa ra t ed  f r o m  

each o t h e r  a s  bo th  s h a r e  t h e  same basic meristic coun t s .  Despite 

t h i s ,  some i d e n t i f i c a t i o n  is possible as t h e  c o l o u r  p a t t e r n s  o f  

t h e  two species i n  a l c o h o l  d i f fe r ,  

I n  a l coho l ,  S. p s t t t a c u s  is t y p i c a l l y  uniformly p a l e  brown 

wi th  a n  occas iona l  trace o f  body stripes ( e s p e c i a l l y  where t h e  

' t y p i c a l '  s c a r i d  bands and s t r i p e s  i n t e r s e c t ;  F i g .  4 . 2 ) .  The 

f i n s  a r e  p a l e  brown t o  off-white wi th  occas iona l  exceedingly 

f a i n t  dashes  a t  t h e  base o f  t h e  d o r s a l  and a n a l  f i n .  I n  

comparison, i n  S. schLegeLt, t h e  body and f i n s  are dark  brown 

( w i t h  occas iona l  i n d i s t i n c t  body s t r i p e s ) .  Smaller specimens, i n  

p a r t i c u l a r ,  have dark  dashes  a t  t h e  base o f  t h e  d o r s a l  and a n a l  

f i n s  and occas iona l ly  a t  t h e  base o f  t h e  most d o r s a l  and v e n t r a l  



caudal %in rays. As  i n  l ive specimens, however, there is some 

overlap, i n  which case specimens can be identified no further 

than to  S. pstttacus/schZegett. 

I n  th i s  study, positive identi%ications were restricted t o  

specimens exhibiting diagnostic colour patterns i n  the f i e ld .  

Diagnostic patterns were linked t o  the respective species by 

observations on individuals displaying juvenile and IP patterns 

or juvenile-IP intermediate patterns. The range of patterns i n  

S .  pstttacus was based on f ie ld  observations of scarred and 

tagged specimens as well as collections. 

Scarus sp tnus ( Kner ) 

(Figs 4.14 A, B, C )  

Material examined: 12; 1 7  t o  35 mm S.L. 

Meristics: Median predorsal scales 4, anteromost scale relat ively 

small., preceded by a pair  of la tera l ly  overlaping scales; cheek 

scale rows 3, 1-2 (usually 2) i n  ventral row; pectoral rays 14  

( rarely 15 ) . 
Diagnosis: Five dark str ipes;  dorsal division of dorsal s t r ipe  

remains dashed up t o  27 mm S.L. Posterior extremities of orbi ta l  

and pelvic s t r ipes  form intense dark round dots i n  a white patch 

a t  the base of the caudal f in rays. 

Ecological notes: Uncommon; soli tary o r  in  small multispecific 

schools, s i t e  attached. On outer reefs,  over coral and coral 

rubble off backreef bommies ( 3-8 m), on Lizard Island, 

occasionally in  shallow semi-exposed locations, most often found 

near l ive coral i n  the lagoon. 

Remarks: T h i s  species closely resembles S. sordtdus. I n  the f ie ld ,  

S. sptnus can be easi ly mistaken for S. sordtdus, although it can 



be d i s t i n g u i s h e d  as it t n i c a l l y  h a s  a more angular  s n o u t  (below 

40 ma S .L . ) ,  a more e l o n g a t e  body, darker, narrower stripes, a 

more d i s t i n c t l y  dashed d o r s a l  d i v i s i o n  o f  t h e  d o r s a l  s t r i p e  

( e s p e c i a l l y  when viewed from above)  and r a r e l y  takes on a n  

o v e r a l l  da rk  hue below 30 mm S.L. Below t h i s  s i z e ,  t h e  most 

e a s i l y  observed d i a g n o s t i c  f e a t u r e  o f  S. s p t n u s  is t h e  form o f  

t h e  p o s t e r i o r  ends o f  t h e  o r b i t a l  and p e c t o r a l  stripes. They 

appear  black (more i n t e n s e l y  i n  t h e  f i e l d  t han  i n  F i g .  4.14 A), 

and are d i s t i n c t l y  v i s i b l e  as a r e s u l t  o f  t h e  hemispher ica l  white 

pa t ch  a t  t h e  base o f  the c a u d a l  f i n .  (This pa tch  i s  shown i n  

F ig .  4.14 B, b u t  i n  f i f e  it is more i n t e n s e ,  comparable t o  t h a t  

o f  S, n t g e r  i n  F i g s  4,11 B and C). There is  no convergence o f  

t h e  p o s t e r i o r  ends o f  t h e  o r b i t a l  and p e c t o r a l  s t r i p e s  and these 

s t r i p e s  do  n o t  fade  on t h e  c a u d a l  peduncle a s  i n  S. s o r d t d u s  

( F i g .  4.5 B ) .  S. s p t n u s  is, however, able t o  vary  the i n t e n s i t y  

o f  its stripes, e s p e c i a l l y  between 15-30 mm S.L. Above 30 mm 

S.E., bo th  species may be uniformly da rk .  A t  t h i s  s t a g e ,  t h e y  

can most e a s i l y  separa ted  b y  t h e i r  shapes (S. s o r d t d u s  be ing  

deeper  i n  t h e  body) and t h e  d i s t i n c t i v e ,  unique p a t t e r n s  o f  

S. s o r d t d u s  which a r e  u s u a l l y  d i sp l ayed  when t h i s  species is 

followed o r  chased.  S. s p t n u s  r e t a i n s  t h e  dark  c o l o u r a t i o n  

throughout  t h e  remaining p a r t  o f  the juven i l e  phase and i n t o  t h e  

i n i t i a l  phase .  

I n  a l c o h o l ,  t h e  s t r i p e d  p a t t e r n ,  t h e  dark  d o t s  on t h e  

p o s t e r i o r  ends  o f  t h e  o r b i t a l  and p e c t o r a l  s t r i p e s  and t h e  

dasahed d o r s a l  d i v i s i o n  o f  t h e  d o r s a l  s t r i p e  remain d i s t i n c t .  I n  

specimens above 30 m S .L . ,  however, t h e s e  markings become 

i n c r e a s i n g l y  f a i n t  and t h e  body darkens .  



Scarus %~tcstor Bleeker 

(Pig. 4.12 C [provisionally]) 

~ a t e r i a i  examined: 1 (provisionaf l y  9; 6% mm S ,L. 

Meristics: Median predorsal scales 5,  scale size increases 

posteriorly, the fourth being largest, preceded by a small pai r  

of la tera l ly  overlapping scales; cheek scale rows 3, 2-5 i n  

ventral row; pectoral rays 14. 

Diagnosis: Small individuals bear a series of pale dots on a 

pale-brown to  brown body, which may be striped. The largest pale 

dot near t o  the t i p  of the pectoral f in  is retained i n  larger 

specimens . 
Ecological notes: Rare; sol i tary  specimens were observed i n  deep 

water (9-25 m )  on the reef slope of outer barier reefs ( 15 . e .  

Yonge Reef and Carter Reef). 

Remarks: S .  trtcoLo~ is a variable species (Table 4.1), capable of 

some rapid colour changes. Specimens 25-40 mm S.L. have a brawn 

body and often display pale interspaces delineating the orbi ta l  

and pectoral s tr ipes.  Two rows of pale dots i n  the orbital  and 

pectoral s tr ipes slowly fade, the lower row f i r s t ,  with only one 

dot near the t i p  of the pectoral f in  remaining i n  large 

specimens. The intensity of t h i s  pale dot can vary rapidly, but 

above 40 mm S.L.,  it becomes increasingly prominent and increases 

i n  relative size.  In larger specimens, the mid-body takes on a 

darker hue, although the intensity varies considerably. I n  

addition, the pale dot may have a dark patch of variable 

intensity on i ts  upper border. 

The Great Barrier Reef species presently identified as  

S. trtcobor (Randall & Choat, 198Q) may prove to be S. forstent 



(B leeke r )  (gers. co rn .  J . E .  Randa l l ) .  Adult  S. t r t c o t o r  

( f o r e t e n t )  w e r e  n o t  observed around Lizard  I s l a n d ,  b u t  were 

recorded from t h e  ad jacen t  MacGil l ivray R e e f .  

The s i n g l e  specimen examined i n  t h i s  s tudy  w a s  c o l l e c t e d  a t  

5 m over  c o r a l  rock on Yonge Reef,  nea r  t o  t h e  channel  between 

Ysnge and Carter r e e f s .  When first s i g h t e d  t h i s  specimen had a 

p a l e  brown body. The p a l e  i n t e r s p a c e s  d e l i n e a t i n g  t h e  o r b i t a l  

s t r i p e  and t h e  pale pa tch  nea r  the t i p  o f  t h e  p e c t o r a l s  ( b o t h  

f a i n t l y  v i s i b l e  i n  F ig .  4.12 C )  w e r e  on ly  d i sp l ayed  when t h e  

f i s h  w a s  d i s t u r b e d  and i n t e n s i f i e d  upon cap tu re .  The da rk  p a t c h  

a t  t h e  base sf t h e  p e c t o r a l  f i n  w a s  no t  noted b e f o r e  c a p t u r e .  

The basic c o l o u r  and meristic d a t a  comply wi th  t h a t  o f  

S. t r t c o t o r  (and  S. f o r s t e n t ) .  This specimen is t h e r e f o r e ,  

t e n t a t i v e l y  i d e n t i f i e d  as S. t r t c o t o r  ( f o r s t e n t ) .  However, t h e  

blue-green d e n t a l  p l a t e s  and d a r k  p e c t o r a l  base are p rob lema t i ca l  

as IP  S. t r t c o L o r  (and S. f o r s t e n t )  are repor ted  t o  have wh i t e  

d e n t a l  p l a t e s  (Randal l  & Choat, 1980 and Randal l  & Bruce, 1983) .  

The dark  p e c t o r a l  base is no t  mentioned. These c h a r a c t e r i s t i c s  

may be j u v e n i l e  f e a t u r e s ,  which are l o s t  i n  mature specimens. 

S imi lar  t r a n s i t i o n s  occur  i n  o t h e r  species ( e . g .  

S .  rubrovtoLaceus ) . 
I n  a l coho l ,  t h e  above specimen is g rey ,  da rke r  d o r s a l l y .  The 

d i s t i n c t  da rk  p e c t o r a l  base and f a i n t  pale i n t e r s p a c e s  remain. 

F u r t h e r  a n a l y s i s  o f  j u v e n i l e  S. t r t coLor  ( f o r s t e n t )  is 

requ i r ed .  



S c a r u s  sp. ( c f .  Lunuta)  

( F i g s  4.16 A, B )  

Material examined: 32; 1 2  t o  54 mm S O L .  

M e r i s t i c s :  Median p r e d o r s a l  scales 4, anteromost scale moderat@ly 

l a r g e ,  preceded by a pair o f  l a t e r a l l y  over lapping  scales; cheek 

scale rows 3, 1-3 i n  v e n t r a l  row; p e c t o r a l  r a y s  14. 

Diagnosis :  Snout and/or head s e c t i o n  o f  o r b i t a l  stripe golden.  

P e c t o r a l  stripe when p r e s e n t ,  t e rmina te s  n e a r  p e c t o r a l  base, 

cheek reg ion  pa l e .  Often golden hued and d i s t i n c t l y  p a l e  

v e n t r a l l y .  Extremely v a r i a b l e  co lou r  p a t t e r n s .  

Eco log ica l  no tes :  Common; s o l i t a r y  o r  i n  small o r  l a r g e  (259) 

mult i -  o r  monospecific s choo l s ,  some i n d i v i d u a l s  site a t t ached  

when s m a l l .  Found i n  a l l  reef h a b i t a t s  a t  L iza rd  I s l a n d ,  from 

1-10 m, most abundant on s h e l t e r e d  r e e f  s l o p s .  Recorded from 

reef f l a t ,  lagoon and backreef of o u t e r  r e e f s .  

Remarks: Scarus  s p .  is  one o f  t h e  most v a r i a b l e  and ubiqui tous  o f  

j u v e n i l e  s c a r i d s .  I t  h a s  a w i d e  range o f  c o l o u r  p a t t e r n s  ( T a b l e  

4 . 1 )  which it can change r a p i d l y .  It is t h e r e f o r e ,  one o f  t h e  

most d i f f i c u l t  j uven i l e  s c a r i d s  t o  i d e n t i f y .  I f  s t r i p e d ,  t h e  

golden a n t e r i o r  o r b i t a l  stripe ( f a i n t l y  v i s i b l e  i n  F i g .  4.16 B )  

and t r u n c a t e d  p e c t o r a l  stripe make i d e n t i f i c a t i o n  p o s s i b l e ,  

a l though i n d i v i d u a l s  may need t o  be followed f o r  s e v e r a l  minutes,  

o r  hours ,  be fo re  t h e y  d i s p l a y  t h i s  p a t t e r n .  S c a r u s  s p .  is most 

d i f f i c u l t  t o  i d e n t i f y  when i n  deep water, as it o f t e n  d i s p l a y s  an  

o v e r a l l  dark  hue and is e a s i l y  mistaken f o r  S .  schtegett. I t  is 

o f t e n  necessary  t o  c o l l e c t  t h e s e  i n d i v i d u a l s  f o r  meristic 

ana lyses .  I n  f r e s h l y  caught  specimens, t h e  golden snout  and 

o r b i t a l  s t r i p e  a r e  q u i c k l y  l o s t ,  a l though t h e  pale cheek remains 



distinctive, as  in Figure 4.16 B. A series of pale dots is often 

visible i n  freshly caught specimens a t  the base of the dorsal f i n  

and following the orbital  and pectoral s tr ipes (Fig. 4.16 B). 

The Patter dots are occasionally visible in  the f ie ld .  Large 

juveniles occasionally display the i n i t i a l  phase colouration 

(6 .9 .  a pale yellow caudal f in  and a brown body), but when 

schooling, they frequently display a distinctive pattern, with a 

pale brown bsdy and an abruptly pale belly below the level of the 

pectoral s t r ipe .  

In alcohol, Scarus sp. may be uniformly pale or  dark, banded, 

striped or patchy with a pattern of indistinct patches 

corresponding t o  the basic scarid bands and str ipes (Fig. 4 . 2 ) .  

The orbital  and pectoral s tr ipes may be dark posteriorly, but not 

as intensely as  S .  aptnus or  S. sordtdus. Scarus sp. retains no 

characteristic cofour pattern. 

Scarus sp. (cp. LunuLa) is  presently being described by J . H .  

Choat and J.E. Randall (pers. comm.). 

Htpposcarus Longiceps (Valenciennes) 

(Fig. 4.17 A) 

Material examined: 2; 48 t o  48.5 mrn S.L. 

Meristics: Median predorsal scales 4, no anterior pair,  anteromost 

scale largest; cheek scale rows 3, 2-6 scales i n  ventral row; 

pectoral rays 15. 

Diagnosis: Deep body and angular snout. Body silvery-grey t o  pale 

tan, whitish ventrally. Caudal f in  and caudal peduncle pale 

yellow. A thin,  beige-orange s t r ipe  extends from snout, along 

flank t o  base of caudal f in ,  terminating i n  a black spot. 



Ecological notes: Rare: sol i tary,  possibly s i t e  attached. A t  

Lizard Island, one specimen from Mermaid Cove, over coral rock 

and rubble ( 5  m )  and one specimen from a semi-exposed s i t e  a t  the 

base of the reef slope ( 9  m )  over coral rock and boulders. 

Remarks: H. tongtceps is an u n u s u a l  species. The body shape and 

cslour pattern more closely resembles those of a Lethrtnus 

species rather than those of a Scarus species. The behaviour 

lilsewise resembles that  of Lethrtnus species. H. Longiceps 

remains motionless above the substratum for extended perios of 

time and s w i m s  i n  short bursts.  It periordically feeds on turf  

algae. H. tongtceps does not school with other scarids and is 

occasionally aggressive towards them. 

In aquaria, four narrow pale vert ical  bands are occasionally 

displayed ( fa int ly  visible i n  Fig. 4.17 A ) .  The colour pattern 

during the transition t o  the IP  are not known, although the beige 

s t r ipe  and dark spot a t  the caudal base are los t  by 120 mm S.L. 

In alcohol, the body is pale brown, paler ventrally and 

caudally. A pale off-yellow t o  tan s t r ipe  is visible extending 

from the orbi t  t o  the base of the caudal f in  where it terminates 

a t  a d is t inct  black dot. The dorsal f in  i s  pale brown. The 

d i s ta l  part  of the ventral and caudal f ins are hyaline. 

II 

Cetoscarus b tcoLor ( Ruppell ) 

(Fig. 4.16 C )  

Material examined: 1; 11 nun S.L. (specimen destroyed) 

Meristics: From Randall and Bruce (1983); median predorsal scales 

5-7, the posterior 3 being largest,  cheek scale rows 3, 3-7 in  

ventral row; pectoral rays 14-15 (usually 14 [Schultz, 19583). 



Diagnosis :  Body white ,  a b r i g h t  orange v e r t i c a l  band wi th  black 

margins ex tends  from t h e  a n t e r i o r  edge o f  the o r b i t  t o  t h e  base 

o f  d o r s a l  and p e c t o r a l  f i n s .  Black o c e l l u s  w i th  orange maragin 

i n  a n t e r i o r  p a r t  o f  d o r s a l  f i n .  

Eco log ica l  no tes :  Rare; s o l i t a r y ,  s i t e  a t t a c h e d .  A t  L i za rd  

I s l a n d ,  s i g h t e d  ove r  c o r a l  rubble/boulders  i n  g u l l i e s  and a t  t h e  

base o f  reef s l o p e s  (n=6 ), and t w i c e  around backreef bommies . 
A l l  s i g h t i n g s  between 3 and 11 m. A shy  s p e c i e s ,  remaining c l o s e  

t o  s h e l t e r .  

Remarks: C* btcoZor is the most d i s t i n c t i v e  and e a s i l y  i d e n t i f i e d  

j u v e n i l e  s c a r i d .  A t  11-12 nun S.L.,  t h e  head is brick-red, t h e  

body white  and f i n s  h y a l i n e ,  w i t h  t h e  excep t ion  o f  t h e  f i r s t  few 

s p i n e s  o f  t h e  d o r s a l  f i n  which are whi te .  These s p i n e s  are 

e x c e p t i o n a l l y  long  and are u s u a l l y  he ld  erect ( F i g .  4.16 C ) .  A t  

t h i s  s i z e ,  t h e  d o r s a l  o c e l l u s  is absen t .  A t  40 mm S.L. ,  a broad 

v e r t i c a l  orange bar w i t h  black a n t e r i o r  and p o s t e r i o r  margins is 

p r e s e n t .  This  bar extends  from t h e  a n t e r i o r  margin of  t h e  o r b i t  

t o  t h e  bases o f  t h e  first d o r s a l  s p i n e  and p e c t o r a l  f i n .  The 

mouth, snout ,  body, a n t e r i o r  part o f  t h e  d o r s a l  f i n  and cauda l  

f i n  are white ,  and the cauda l  f i n  h a s  orange markings on t h e  

p o s t e r i o r  edge. The s p i n e s  i n  t h e  a n t e r i o r  p a r t  o f  the d o r s a l  

f i n  are s t i l l  r e l a t i v e l y  long  and bear a l a r g e  b l ack  o c e l l u s  w i t h  

an  orange margin, I n  l a r g e r  specimens ( u p  t o  about  60 mm S . L . ) ,  

t h e  orange margins on t h e  caudal  f i n  extend a long  t h e  d o r s a l  and 

v e n t r a l  edges o f  t h e  f i n ,  t h e  white  markings i n  t h e  d o r s a l  and 

a n a l  f i n s  extend p o s t e r i o r l y ,  and a yel low c o l o u r a t i o n  ex tends  

from t h e  p e c t o r a l  base i n t o  t h e  p e l v i c  f i n s  and a c r o s s  t h e  b e l l y  

t o  t h e  base o f  t h e  a n a l  f i n .  (Colour  p l a t e s  o f  such specimens 



can Be found i n  Axelrod f Emmes ,  1969 pages 247-248, Axelrod 6; 

Burgess, 1979 and Masuda e t  at., 1975) .  Above t h i s  s i z e ,  t h e  

orange band d i f f u s e s ,  the body darkens  and t h e  r e l a t i v e  s i z e  o f  

t h e  ocel%u% decreases ( a s  i n  t h e  123 mm S.L. specimen f i g u r e d  by  

Randal1 6 Bruce 119831). 

A t  1% m S.L., C .  bteotor s w i m s  w i t h  an undula t ing  motion, 

s t r i k i n g l y  similar t o  s i m i l a r l y  s i z e d  Amghtprton s p e c i e s .  I t  

a l s o  remains c l o s e  t o  s h e l t e r  and r a p i d l y  d i v e s  f o r  cover  if 

d i s t u r b e d .  With i n c r e a s i n g  s i z e ,  th i s  cover  seeking  behaviour  

decreases  and t h e  undula t ing  swimming p a t t e r n s  is s lowly  l o s t .  

Catotomus carottnus (Valenc iennes)  

( P i g s  4.17 B, C )  

Material examined: 2; 31 t o  43 mnt S.L. 

Meristies: Median p r e d o r s a l  scales 4, no a n t e r i o r  p a i r ,  scales 

i n c r e a s e  i n  s i z e  a n t e r i o r l y ;  one cheek scale row ( 4  scales); 

p e c t o r a l  r a y s  13;  upper j a w  i n c i s i f o r m  t e e t h  i n  3 o b l i q u e  

imbricate rows. 

Diagnosis:  Body e longa te ,  green t o  green-brown, body and f i n s  w i t h  

white  and brown d o t s  and flecks. Mouth poin ted  and first t w o  

d o r s a l  s p i n e s  wh i t e .  

Ecologica l  no tes :  Uncommon, s o l i t a r y ,  occas iona l ly  i n  s m a l l  

r nu l t i spec i f i c  s choo l s ,  site a t t a c h e d  when s m a l l .  On L iza rd  

I s l and ,  recorded o v e r  rubble  o r  macroalgae near  t h e  base o f  t h e  

r e e f  s l o p e  (5-9 m), i n  exposed and moderately exposed l o c a t i o n s .  

Remarks: C. carottnus is an unusual species. A s  a member o f  t h e  

Sparisomatinae,  it is c l o s e l y  r e l a t e d  t o  the l a b r i d s  (Chapter  3 ) .  

It can be d i s t i n g u i s h e d  e a s i l y  from o t h e r  s c a r i d s  b u t  may, when 

r e c e n t l y  r e c r u i t e d ,  be d i f f i c u l t  t o  d i s t i n g u i s h  from some 



%&rids .  C. caroLtnus settles a t  a r e l a t i v e l y  l a r g e  size. The 

smallest specimen observed w a s  approximately 1 2  mm S.L. ( c f .  7.5 

t o  8 mm S.L. i n  Scasus  s p e c i e s ) .  I n  r e c e n t l y  r e c r u i t e d  

specimens (approx.  14.5 mm T .L . ) ,  t h e  body is t r a n s l u c e n t ,  wi th  

a few brown and whi te  d o t s  i n  an  appa ren t ly  random p a t t e r n .  A 

white  p a t c h  on %he a n t e r i o r  part o f  the d o r s a l  f i n  is v i s i b l e  a t  

t h i s  size, ex tending  from the a n t e r i o r  d o r s a l  s p i n e  t o ,  b u t  no t  

i nc lud ing ,  t h e  t h i r d  d o r s a l  s p i n e .  The remaining p a r t  o f  t h e  

d o r s a l  f i n  and t h e  o t h e r  f i n s  are hya l ine .  Above 15 mm T.L., t h e  

body darkens t o  grey/green or green/brown. The d o t s  are 

r e t a i n e d ,  wi th  t h e  l a r g e r  pale d o t s  forming a double row a long  

t h e  side o f  the body ( v i s i b l e  i n  F i g s  4.17 B and C). These d o t s  

correspond wi th  t h e  two medial  r o w s  o f  p a l e  d o t s  p r e s e n t  i n  s m a l l  

Sca rus  species (F ig .  4.1 B, C, D). The whi t e  p a t c h  on t h e  

a n t e r i o r  p a r t  o f  t h e  d o r s a l  f i n  i s  p r e s e n t  a t  43 mm S.L. ( F i g s  

4.17 B, C )  b u t  is  l o s t  by  80 mm S.L. A t  t h i s  s i z e ,  t h e  body is 

s l i g h t l y  deeper  and t h e  head is more rounded. The e y e s  p ro t rude  

and a r e  d i s t i n c t l y  v i s i b l e  when viewed from t h e  rear. The body 

co lou r  darkens  i n  some specimens and t h e  p a l e  d o t s  dec rease  i n  

i n t e n s i t y .  

C. caroLtnus h a s  an  unusual  swimming motion when compared t o  

o t h e r  s c a r i d s .  Between 14 and 16 mm S.L., it o n l y  o c c a s i o n a l l y  

moves w i t h  the c h a r a c t e r i s t i c  'C'-shaped body, as found i n  o t h e r  

s c a r i d s  ( S e c t i o n  4 .3 .2 )  and o f t e n  s w i m s  i n  a labrid-like manner. 

Between 16 and 25 mm S.L., C. caroLtnus r e t a i n s  its l a b r i d - l i k e  

swimming manner. When d i s t u r b e d ,  it usua l ly  g l i d e s  away with t h e  

d o r s a l  and a n a l  f i n s  extended and exposes i t s  f l a n k  t o  t h e  

onlooker  by  l a y i n g  on one s i d e .  Th i s  swimming behaviour  is 



similar t o  t h a t  o f  t h e  l a b r i d  NovacuZtcthys faenturus 

(Lacepede).  Above 25 m S . L . ,  C. caroztnus s w i m s  i n  a more 

'typical' s c a r i d - l i k e  manner. 

I n  a l coho l ,  t h e  body is p a l e  green/grey,  t h e  head is shaded 

with brown and a series o f  brown d o t s  are p r e s e n t  on t h e  body and 

a long  t h e  base o f  the d o r s a l  f i n .  The pale d o t s  on t h e  body and 

t h e  white  p a t c h  on t h e  d o r s a l  f i n  are l o s t .  The f i n s  are 

hya l ine  . 

Other Species 

Juven i l e s  of t h e  fo l lowing  s c a r i d  s p e c i e s  recorded from the 

Great Barrier R e e f  w e r e  no t  observed d u r i n g  t h i s  s tudy:  

S . japanens 5s ( Bloch ) 

S. fron%a%ts Valenciennes 

S . ( Ypstscarus) oedema ( Snyder ) 

B. murtcatum (Valenc iennes)  

Leptoscarus vaigtensts (Quoy and Gaimard) 



4 - 4  Discussion 

The s c a r i d  species found on the G r e a t  Barrier R e e f  exhibit a 

w i d e  range  o f  c o l o u r  p a t t e r n s  dur ing  t h e  j u v e n i l e  phase. The 

s t r i J c ing  d i s s i m i l a r i t y  between t h e  co lou r  p a t t e r n s  of some species 

and t h e  c l o s e  s i m i l a r i t y  between t h e  co lou r  p a t t e r n s  of  ~ t h e r  

species sugges t s  t h a t  t h e  v a r i o u s  p a t t e r n s  a r o s e  i n  response t o  

s t r o n g  s e l e c t i v e  f o r c e s ,  t h e  combinations o f  which differ markedly 

between species. The n a t u r e  o f  t h e s e  s e l e c t i v e  forces are no t  

known, b u t  it is proposed t h a - k  i n  t h e  ma jo r i t y  o f  s p e c i e s  t h e  co lou r  

p a t t e r n s  are f o r  concealment, p robably  i n  response t o  d i u r n a l l y  

a c t i v e  v i s u a l  p r e d a t o r s  i n c l u d i n g  s e r r a n i d s ,  ca rang ids  and 

s y n ~ d o n t i d s . ~  The latter f ami ly  i n  p a r t i c u l a r ,  i n c l u d e s  species t h a t  

are a c t i v e  p r e d a t o r s  on s m a l l  f i s h e s  (Sweatman, 1984). ( O f  t h e  

seven p r e d a t i o n  even t s  observed invo lv ing  j u v e n i l e  s c a r i d s  i n  t h i s  

s tudy ,  f o u r  attacks w e r e  b y  a Synodontus s p e c i e s ,  one o f  which w a s  

s u c c e s s f u l  ) . 

The concealment o f  most j u v e n i l e  s c a r i d  species is i n t e r p r e t e d  

i n  terms o f  c ryp t i c i sm ( 6 . e .  b y  c l o s e l y  resembling the background) 

and/or camouflage ( 6 . e .  b y  b reak ing  up t h e  f i s h ' s  o u t l i n e ) .  I n  some 

species, however, t h e  f i s h  appear  t o  be concea l ing  t h e i r  i d e n t i t y  

r a t h e r  t han  t h e i r  p resence ,  by  mimicking non-scarid s p e c i e s .  

Concealment co lou ra t ion ,  however, cannot account  f o r  a l l  t h e  

observed co lou r  p a t t e r n s ,  and o t h e r  f a c t o r s  i n c l u d i n g  i n t e r -  and 

i n t r a s p e c i f i c  r ecogn i t i on  f e a t u r e s  and p r e d a t o r  confus ion  mechanisms 

may be impor tan t .  The v a r i o u s  concealment s t r a t e g i e s  and o t h e r  

f a c t o r s  considered t o  be impor tan t  i n  de te rmining  t h e  co lou r  

p a t t e r n s  o f  j uven i l e  s c a r i d s  w i l l  be o u t l i n e d  below, w i th  notes  on 



some of the environmental and behavioural factors which may be 

responsible for maintaining these colour patterns. 

It is difficult  t o  distinguish between cryptic and camouflaged 

cslour patterns as these two terms refer to  the extremes of a 

spectrum sf concealment patterns, Most juvenile scarid colour 

patterns are both cryptic and camouflaged although the ex%ent of 

each may vary between species. 

The most notable examples of predominantly cryptic colour 

patterns are found i n  solitary species. CaLotomus caroLtnus, small 

S. frenatus (11-15 mm T .L . )  and recently recruited Scarus species 

closely resemble the algae or algal covered rubble which is their  

typical habitat. The colour patterns of S. ovtceps and 

S. dtmtdtatus blend well w i t h  the colours of the live Acropora and 

the shadows cast by the long arborescent branches of the corals 

PI amongst which +;hey 1 - i ~  S .  ntger ,  t he  mv-i;-i;ied oiive dorsal 

patch and the dark body make it difficult  to  locate t h i s  species 

against a background of algal covered rubble. The mottled olive 

dorsal patch blends w i t h  the turf algae (especially when viewed 

dorsally) and the pale spotted dark body blends w i t h  the numerous 

dark interstices and shadows i n  the background. Some colour 

patterns of S. bLeekert and S ,  gtbbus also blend w i t h  these dark 

interstices and shadows which are common i n  the deep rubble-strewn 

areas commonly occupied by these species. I n  S.  brevtfttts and 

S. frenatus, the relatively pale colour patterns w i t h  dark and white 

flecks do not closely resemble any specific background type. Their 

patterns are, however, interpreted as generalized patterns which are 

able to  blend w i t h ,  and break up the f ish 's  outline against the 



variable and often structurally complex areas commonly occupied by 

these species. 

A l l  of the above species or stages are solitary, s i t e  attached, 

relatively habitat-specific, and typically live i n  structurally 

complex areas. Although these species undergo marked changes i n  

their colour patterns during ontogeny, rapid transformations i n  the 

cofour patterns are rare. Ontogenetic changes i n  the colour 

patterns of these species probably help to  maintain maximal 

concealment throughout development by ensuring that the colour 

patterns of the fish match w i t h  comparable features i n  the 

background. 

I n  schooling species, concealment is achieved by a maxkedly 

different series of colour patterns from those of the solitary 

species described above. S. gtobtceps, S. pstttacus, S, rtvuZatus, 

S. schZegeZt, S. sptnus and Scarus sp. ( c f .  ZunuZa) are mobile, 

relatively less s i t e  attached or habitat specific than the solitary 

species, and often feed i n  both open and structurally complex areas. 

I n  these schooling species, changes i n  the colour patterns 

throughout ontogeny are limited. However, a l l  schooling species are 

capable of rapid changes i n  their  colour patterns. Each species may 

have up to  s ix  different colour patterns (as i n  Scarus sp., Table 

4 .2 )  although i n  a l l  the schooling species examined two colour 

patterns predominated: one being uniformly pale or dark and the 

other, striped or banded. 

The two primary colour patterns i n  schooling species ( 5 . e .  

plain or striped) are interpreted as adaptations to  the extensive 

and variable habitats utilized by these species. The plain colours 



are cryptic and blend with the Background in  areas of open rock o r  

low rubble. The striped phases are also cryptic i n  open areas B u t  

may also camouflage the f ish  in  structurally complex areas by 

disrupting the f ish ' s  outline. The striped phases were displayed 

ms$ frequently by sol i tary  individuals or  individuals in small 

schools i n  structurally complex areas. The ab i l i ty  of schooling 

species t o  rapidly change the i r  colour patterns would enable them t o  

maintain an effective concealment colouration when moving between 

open and structuraPly complex areas. The speed of the change may 

also confuse potential predators. 

I n  schooling species, the range of colour patterns probably 

represent a compromise which gives the best possible concealment 

over a wide range of background types. This probably accounts for  

the lack of ontogenetic changes i n  the colour patterns of these 

species as a more generalized concealment pattern may be effective 

throughout ontogeny, unlike those of soli tary species where a more 

specific colour pattern is necessary t o  match a relatively 

restricted range of background types. It is notable that  a t  night, 

when juvenile scarids are soli tary and closely associated with the 

substratum, a l l  species examined displayed a cryptic mottled 

nocturnal pattern. 

One of the most s tr iking features of schooling species is the 

extent of overlap and the degree s f  similarity between the colour 

patterns of these species. This  suggests that  there are strong 

selective forces acting upon schooling species. The colour patterns 

of schooling species are interpreted as a response t o  predation by 

diurnally active visual predators including synodontids, serranids 



arnd carangids .  Schooling behaviour  i n  open areas d e c r e a s e s  t h e  

s u s c e p t i b i l i t y  o f  a n  i n d i v i d u a l  f i s h  t o  p reda t ion  ( N e i l l  & Cul len ,  

1974, Shaw, 1978 and P a r t r i d g e ,  1982) .  I n  Scarus species, schoo l ing  

may t h e r e f o r e ,  enab le  some species t o  u t i l i z e  a r e a s  w i th  l i t t l e  

cover ,  such as open expanses o f  rock  o r  rubb le .  

The wide range  o f  co lou r  p a t t e r n s  e x h i b i t e d  by  each species and 

t h e  speed o f  t r ans fo rma t ion  Between p a t t e r n s  enables  many species t o  

j o i n  a school  o f  s c a r i d s  and r a p i d l y  blend wi th  the schoo l ,  

i r r e s p e c t i v e  o f  its s p e c i e s  composition. The s i m i l a r i t y  between t h e  

va r ious  schoo l ing  species w i l l  enhance the e f f i c i e n c y  o f  s choo l ing  

as a means o f  avoid ing  p reda t ion  by decreas ing  t h e  p r o b a b i l i t y  o f  

p r e d a t o r s  be ing  able t o  r@cognize i n d i v i d u a l s  w i th in  a schoo l  

(Hobson, 1963 and W.A. S t a r k  quoted i n  N e i l l  & Cullen,  1974) .  T h i s  

behaviour  may be c l a s s i f i e d  as ' a r i t h m e t i c  m i m i c r y *  (Dafn i  & 

Diamant, 1984)  or ' syne rg ic  i n v i t i n g  mimicry' (Vane-Wright, 1976) .  

A s t r i p e d  p a t t e r n ,  i n  p a r t i c u l a r ,  may Be a s s o c i a t e d  wi th  schoo l ing  

behaviour .  S t r i p e d  p a t t e r n s  are widespread i n  school ing  apogonids 

(Dafni  & Daimant, 1984) and j u v e n i l e  s c a r i d s  ( T a b l e  4 .1) ,  which both 

form a l a r g e  p ropor t ion  o f  t h e  reef f i s h  popula t ion  that remains i n  

s choo l s  nea r  t o  the substratum d u r i n g  t h e  day ( p e r s .  o b s . ;  t h i s  

does  not  i n c l u d e  pomacentrids o r  c a e s i o n i d s  which spend most o f  

t h e i r  t i m e  i n  t h e  water  column). Barlow (1972) has  sugges ted  t h a t  a 

l o n g i t u d i n a l l y  s t r i p e d  p a t t e r n  may make it d i f f i c u l t  f o r  a p r e d a t o r  

t o  f i x  on a p a r t i c u l a r  r e f e rence  p o i n t ,  e s p e c i a l l y  i f  the f i s h  a r e  

school ing .  I n  s c a r i d s  t h e r e f o r e ,  avoidance of  p reda t ion  is seen  as 

t h e  major b e n e f i t  o f  schooling,  a l though o t h e r  func t ions ,  i n c l u d i n g  

t h e  swamping o f  t e r r i t o r i a l  he rb ivo res ,  may be important  (Robertson 

et a?, . , 1976 ) . 



I n  the above discussion, two species have been omitted, 

S. rubrovtoZaceus and S. ftavtpectorazts. These are typically 

solitary species, although they have colour patterns similar t o  

those of schooling species. This i s  seen as a response by these two 

species to  environmental pressures that. are similar to  those of 

schooling species, as both S. rubsovtoLaceus and S .  ftavtpectoraZts 

typically live over open expanses of rock or i n  areas of limited 

structural complexity. It is notable that these two species do not 

undergo rapid colour pattern changes and that they exhibit 

relatively few colour patterns. The abil i ty t o  change colour 

patterns rapidly and the possession of a large range of colour 

patterns appear to  be specific characteristics of schooling species. 

I n  a l l  of the species considered above, concealment has been 

interpreted i n  terms of concealing the fishes' presence. Some 

species, however, appear to  be concealing their identity rather than 

their  presence by mimicking non-scarid species. This strategy is 

m o s t  clearly demonstrated i n  Cetoscarus btcotor and Htpposcarus 

Longtceps. 

I t  is proposed that C. btcobor mimics Amphtprton species. 

Recently recruited C. btcoLor and Amphtprton species both remain 

close to  the complex rubble substratum near which they live and have 

a strongly undulating swimming motion. The colour pattern of 

C. btcotor also resembles that of recently recruited Arnpntprton 

species, particularly A ,  mezanopus Bleeker. On Lizard Island, t h i s  

species and other Amphtprton species were present i n  the regions 

occupied by C. btcotor (pers.obs.). 



It is proposed that  8. Zongtceps mimics a Lethrtnus species. 

Juvenile EI. Zongtceps have a gross morphology, swimming pattern and 

feeding behaviour extremely similar t o  that  of juvenile Lethrtnus 

species. H. Zongtceps also has a colour pattern which is vir tually 

identical t o  that  of a juvenile Lethrtnus species, possibly 

L. mahsena (Forsskal) or L. rmak (Forsskal), which di f fers  from 

H. tongtceps only in  the absence of the dark dot a t  the base of the 

caudal f in  (and the dist inct  longitudinal s t r ipe  in  larger 

specimens). H. Congtceps and the Lethrtnus species were both 

present in  the same areas a t  Lizard Island, with the Lethrtnus 

species being most numerous, 

The mimicry of Amphtprton species by C. btcozor and a Lethrtnus 

species by H. Zongtceps appears t o  be examples of a type of Batesian 

mimicry. I n  Batesian mimicry, a harmless palatable mimic adopts the 

typical colouration and pattern of an unpalatable model (Wickler, 

1978). The unpalatable species is avoided by predators as a resul t  

of various repugnant effects (e.g.  noxious taste,  poison, spines 

e tc . ) .  In the above examples, however, the models, Amphtprton and 

Lethrtnus, do not have any markedly repugnant properties. Although 

they may not be unpalatable, they are l ikely t o  be undesirable 

targets for predators when compared w i t h  Scarus species. scarus 

species have few predator defence mechanisms ( i n  terms of toxins, 

spines e tc . ,  w i t h  the exception of the mucous cocoon [Casimir, 

19711) and are major food items for a range of piscivorous reef f i sh  

species (Randall & Bishop, 1967, Choat, 1968, Popova & S'erra, 1983 

and Stevens, 1904). Amphtprton and Lethrtnus species appear t o  be 

less  vulnerable. Amphtprton species remain close to  cover and have 

a close relationship w i t h  an anemone which confers some protection 



against predation (Mariscal, 1970 and Allen, 1972), w h i l s t  Lethrinus 

species are r@latively fast  swimmers and have more robust spines 

than H. Longtceps (pers. obs.). I n  addition, as search immages may 

play an important role i n  prey selection (Mueller, 1971),  a scarid 

which resembles a rare non-scarid species may decrease its 

susceptibility t o  predation by predators w i t h  a scarid-orientated 

search image. The above examples may both be classified as cases of 

antergic defensive mimicry as defined by Vane-Wright (1976).  

However, i n  these examples, it appears that a vulnerable species 

mimics a moderately acceptable prey species, rather than an 

acceptable prey species mimicing an unpalatable species, as i n  the 

'typical' Batesian classification. 

The only other example of mimicry i n  t h i s  study was by 

S. frenatus, which appeared t o  mimic labrids a t  sizes between 20 and 

70 mm S.L. A t  these sizes, S. frenatus s w i m s  and feeds i n  a 

labrid-like manner, w i t h  a relatively low bite rate and few bites 

per feeding foray (Chapter 6 ). The colour pattern is relatively 

gaudy and the pale str ipes on the head give the snout a n  angular 

labrid-like appearance. The function of t h i s  mimicry is apparently 

t o  prevent aggression by te r r i to r ia l  herbivores t h u s  giving 

5. frenatus access to  algal resources which are unavailable to  other 

scarid species, as te r r i to r ia l  pomacentrids and acanthurids are less 

aggressive t o  labrids than t o  scarids (Low, 1971 and pers. obs.). 

S. frenatus was the only juvenile scapid species observed feeding 

regularly i n  the terr i tor ies  of terr i tor ia l  pomacentrids and 

acanthurids a t  Lizard Island, without el ici t ing aggression by the 

terri tory holders (Chapter 6 ) .  This mimicry may be classified as 

antergic aggressive mimicry as defined by Vane-Wright (1976) .  



The various forms of concealment colouration described above 

refer t o  concealment of the fish as a whole. However, many species 

have, in addition, colour patterns or  aspects of their  colour 

patterns which conceal only the eye. These patterns can again be 

divided into three f o m :  crypticism, camouflage and mimicry. 

Crypticism, where the colour of the eye blends with the body 

co$ouration may be seen in larger specimens of S. ntger, 

S. schtegeLt and some colour phases of S.  bleekeri, S. gtbbus and 

5 .  sordtdus. The commonest form of concealment of the eye i s  by 

camouflage, where bands, s tr ipes or  patches conceal the eye's 

outline, as in  S. bteekert, S. dtrnidtatus, S. ftavtpectoratts,  

S. frenatus, S. ghobban, S. gtbbus, S. gtobtceps, S. Longiptnnts, 

S. ovtceps, S pstttacus, S. rtvutatus, S.  rubrovtoLaceus, 

S .  sordtdus, S. sptnus, S,  t r t c o t o ~  (forstent),  Scarus sp., 

Cetoscarus btcotor and H. tsngtceps. The third form of concealment 

is mimicry, where the eye is a=arently mimicked by dark spcts sr 

oce l l i  on the body, Dark spots, highlighted by a pale surrounding 

area are present i n  some phases of S. n t g e ~ ,  S. sordtdus, S. sptnus 

and H. Zongtceps. The most distinctive example of eye mimicry is i n  

C. btcotor, which has a large ocellus with a black centre and an 

orange margin on the dorsal f in.  The function of these patterns is 

apparently t o  confuse or  mislead visual predators (Barlow, 1972 and 

Wickler, 1978 ) . 

High mortality rates have been recorded in  the f i r s t  year a f t e r  

settlement of some coral reef fish species ( W i l l i a m s  1980, Doherty, 

1983 and Sale e t  a&., 1984 a ) .  I n  juvenile scarids, most losses, 

presumably due t o  predation, were recorded during the f i r s t  few 

weeks after  settlement (Chapter 6 ) .  T h i s  period is a key interval  



i n  de te rmining  the l i f e  h i s t o r y  o f  a species (Pa ine ,  1984) as even 

s m a l l  r educ t ions  i n  t h e  m o r t a l i t y  rates o f  j u v e n i l e s  can  have 

s i g n i f i c a n t  effects on popu la t ion  numbers o f  animals  wi th  h i g h  

m o r t a l i t y  rates (Meats, 1971) .  Adaptat ions which may reduce 

p reda t ion  o r  enhance t h e  s u r v i v a l  rates o f  j u v e n i l e  f i s h e s  

t h e r e f o r e ,  w i l l  be s t r o n g l y  selected f o r  (Pa ine ,  1984).  I n  t h i s  

s tudy ,  it is suggested t h a t  the co lou r  p a t t e r n s  of j u v e n i l e  

p a r r o t f i s h e s  func t ion  as a means o f  decreas ing  p r e d a t i o n  b y  

d i u r n a 1 . l ~  a c t i v e  v i s u a l  p r e d a t o r s .  This func t ion  has  been a l l u d e d  

t o  i n  s e v e r a l  o t h e r  s t u d i e s  o f  c o l o u r  p a t t e r n s  i n  c o r a l  reef f i s h e s  

(Barlow, 1972, E h r l i c h  e t  QL., 1977, Randal l  & Choat, 1980 and Dafni  

& Diamant, 1984).  I n  t h i s  con tex t ,  it is i n t e r e s t i n g  t o  n o t e  t h a t  

m i m i c r y  w a s  o n l y  noted i n  two r e l a t i v e l y  ' unspec ia l i zed '  genera,  

bo th  o f  which c o n t a i n  f e w  s p e c i e s  (one  i n  C e t o s c a r u s ,  t h r e e  i n  

Btpposcarus) .  The mimetic behaviour  o f  the juven i l e s  o f  species i n  

A%.--- - - - - -  
Lraeve yar~era m a y  be ins t rumen ta l  i n  ensu r ing  t h e  s u r v i v a l  o f  t h e s e  

s p e c i e s  by dec reas ing  m o r t a l i t y  rates dur ing  t h e  vu lne rab le  j u v e n i l e  

phase.  

So far ,  t h e  func t ion  o f  t h e  c o l o u r  p a t t e r n s  o f  j u v e n i l e  s c a r i d s  

h a s  been i n t e r p r e t e d  i n  terms o f  concealment i n  response  t o  

p reda t ion  by  d i u r n a l l y  a c t i v e  p r e d a t o r s .  However, o t h e r  s e l e c t i v e  

f a c t o r s  may be important  i n  de te rmining  t h e  co lou r  p a t t e r n s .  The 

c l o s e  s i m i l a r i t y  between s p e c i e s  may be p a r t i a l l y  a r e s u l t  o f  t h e  

l i m i t e d  range  o f  co lour  p a t t e r n s  a v a i l a b l e  when based on t h e  

' t y p i c a l '  s c a r i d  p a t t e r n  desc r ibed  i n  Sec t ion  4.3.3 ( F i g .  4 . 2 ) .  

There a l s o  appears  t o  be a degree  o f  s i m i l a r i t y  between the c o l o u r  

p a t t e r n s  o f  c l o s e l y  r e l a t e d  s p e c i e s ,  f o r  example S .  d t m t d t a t u s  and 

S .  ovtceps ( F i g s  4 . 9  A, B ) ,  and members o f  t h e  ' so rd idus '  group: 



S. s s r d t d u s ,  S .  gtbbus and S. b t e e k e r t  (Table  4 .1 ) .  Colour p a t t e r n s  

may t h e r e f o r e ,  be p a r t i a l l y  dependent on t h e  phylogeny o f  t h e  

s p e c i e s  cons idered .  

F i n a l l y ,  s o c i a l  f a c t o r s  may have some i n f l u e n c e  on j u v e n i l e  

c o l s u r  p a t t e r n s .  I n  o t h e r  families, t h e  r ecogn i t i on  o f  j uven i l e s  by  

a d u l t s  h a s  been suggested as a n  important  f a c t o r  which i n f l u e n c e s  

t h e  c o l o u r  p a t t e r n s  of j u v e n i l e s  (F r i cke ,  1980 and Thresher ,  

1984;398).  These s t u d i e s  have suggested t h a t  t h e  d i s t i n c t i v e  

j u v e n i l e  co lou r  p a t t e r n s  reduce adul t - juveni le  agg res s ion .  I n  t h i s  

s tudy ,  however, no adu l t - j uven i l e  aggress ion  w a s  observed and i n  

many s p e c i e s ,  t h e  two s t a g e s  occupy d i f f e r e n t  areas o f  t h e  reef 

(Chapter  6 ) .  Adult- juveni le  agg res s ion  is t h e r e f o r e ,  l i k e l y  t o  be 

o f  minor importance i n  i n f l u e n c i n g  t h e  co lou r  p a t t e r n s  o f  j u v e n i l e  

s c a r i d s  . 

The o n l y  observa t ion  i n  t h i s  s tudy  t h a t  s u g g e s t s  t h a t  s o c i a l  

f a c t o r s  may be impor tan t  i n  i n f luenc ing  t h e  c o l o u r  p a t t e r n s  o f  

j u v e n i l e  s c a r i d s  is t h e  appa ren t  c o r r e l a t i o n  between l e v e l s  o f  

i n t e r s p e c i f i c  aggress ion  and t h e  co lou r  o f  t h e  cauda l  f i n  and t h e  

cauda l  peduncle.  I n  t h e  s p e c i e s  observed, most agg res s ive  

i n t e r s p e c i f i c  i n t e r a c t i o n s  were from s o l i t a r y  species which 

possessed  a p a l e  caudal  f i n  and caudal  peduncle ,  t h e s e  are: 

S. f r e n a t u s ,  S. b p e v t f t t t s  and S. b t e e k e r t .  The pale caudal  r eg ion  

may t h e r f o r e  act as an  ' a g g r e s s i v e '  d i s p l a y ,  i n  a manner similar t o  

t h a t  o u t l i n e d  i n  t h e  ' p o s t e r  c o l o u r '  hypo thes i s  s f  Lorenz (1962) .  

The high  l e v e l s  o f  agg res s ion  by  s o l i t a r y  s p e c i e s  a r e  c o n s i s t e n t  

w i th  t h e  observa t ions  o f  Lorenz (1962),  Zumpe (1965)  and Brown e t  

a t .  (1973) .  



In conclusion, the diverse range of colour patterns displayed 

By juvenile scarids appears t o  be adapted t o  the particular habitat 

and l i fes tyle  of each species, w i t h  concealment from diurnally 

active visual predators being the primary selective factor. The 

proposed functions of the colour patterns are tentative and i n  many 

cases, speculative, but they w i l l  hopefully form a basis for  

testable hypotheses. With the aid of the descriptions i n  t h i s  

chapter, most juvenile scarids on the Great Barrier Reef can be 

identified in the f ie ld .  Studies of the early post-recruitment l i f e  

histories of scarids are therefore possible (Chapter 6 ) .  

Summary 

1) Recently recruited Scarus species share a common colour pattern. 

Changes in  t h i s  pattern during ontogeny result  i n  a wide range of 

colour patterns but most are variations of a basic pattern of 

four horizontal s t r ipes  and/or s i x  vert ical  bands. The four 

str ipes are designated here as the dorsal, orbital ,  pectoral and 

ventral s tr ipes,  with a possible sub-division of the dorsal 

s tr ipe.  The bands are numbered 1 to  6,  with band 2 occasionally 

being subdivided dorsally. 

2 )  The colour patterns of juvenile scarids are interpreted a s  

concealment colouration i n  response t o  diurnally active visual 

predators. Three concealment strategies are described : 

crypticism, camouflage and mimicry. 

Crypticism is most often displayed by soli tary species. 

Those species typically have a limited mobility and occupy 

specific habitat types. They may undergo several changes of 

colour pattern throughout ontogeny, but they are unable t o  change 



colour patterns rapidly. The patterns are often complex, w i t h  a 

series of flecks, dots or dashes. 

Camouflage is often utilized by schooling species, although 

many patterns are also cryptic. Schooling species have a 

moderate mobility and often transverse several habitat types, 

many of which lack structural complexity. These species often 

have extremely similar colour patterns and are able t o  change 

colour patterns w i t h i n  a few seconds. This ability appears to  be 

specifically associated w i t h  schooling species.   he patterns are 

typically uniform, striped or banded. 

Mimicry was observed i n  two species. Recently recruited 

C e t o s c a r u s  b t c o t o ~  appear to  mimic Amphtprton species, w h i l s t  

Htpposcarus  t s n g t c e p s  mimics a L e t h r t n u s  species (possibly 

L . n e b u t o s u s  ) . 
3 ) Similar strategies of crypticism; c ~ . ~ u f l z p e  a.n.5 z~ircicry =ere 

utilized to  conceal the location of the eye. 

4 )  The phylogeny of a species and social factors appear to play only 

minor roles i n  determining the colour patterns of juvenile 

scarids . 
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