
Studies on the Biology of the Indo-Pacific sandy shore crab, 

Matuta tunarts ~orskal (Brachyura: Calappidae) 

A thesis submitted by 

Qrpha Salatandre PEREZ B.S.M.T. (Silliman U., Phil.) 

in December, 1985 

for the research ~ e ~ r e e .  of Master of Science in 

the Department of Marine Biology at 

James Cook University of North Queensland 



STA- OF ACCESS 

I, the undersigned, the author of t h i s  thesis ,  understand that  the 

following restr ict ion placed by me on access t o  t h i s  thesis w i l l  not 

extend beyond three years from the date on which the thesis  is 

submitted t o  the University. 

1 w i s h  to  place restr ict ion on access t o  t h i s  thesis as follows: 

Access t o  be restricted t o  s taf f  and students of James Cook 

University of North Queensland for a period of 3 years. 

After t h i s  period has elapsed I understand that  James Cook 

University of Nor-kh Queensland w i l l  make it available for use within 

the University L i b r a r y  and, by microfilm or other photographic 

means, allow access t o  users i n  other approved l ibrar ies .  A l l  users 

consulting t h i s  thesis will have t o  sign the following statement: 

"In consulting th i s  thesis  I agree not t o  copy or  closely 
paraphrase it in whole or  in  part without the written consent 
of the author; and t o  make proper written acknowledgement for 
any assistance which I have obtained from i t . "  



iii 

I n  t h i s  s tudy ,  t h e  relative growth, feeding ,  reproduct ion ,  

a b s o l u t e  growth and popu la t ion  s t r u c t u r e  o f  t h e  Indo-Pacif ic  sandy 

sho re  crab, HUtUta Luna~ts ( F o r ~ k a l )  (Brachyura: Calappidae)  were 

i n v e s t i g a t e d ,  u s ing  samples c o l l e c t e d  i n  monthly i n t e r v a l s  f r o m  

Pa l l a r enda  beach, Townsville,  A u s t r a l i a ,  between Apr i l ,  1984 and 

May, 1985. 

The relative growth p a t t e r n s  o f  1 5  morphological c h a r a c t e r s  

were determined us ing  d i r e c t  p l o t s ,  l og  r e g r e s s i o n s  and relative 

p ropor t ions .  Three f u n c t i o n a l  u n i t s  were recognized,  namely, the 

carapace,  t h e  c h e l a  and t h e  abdomen and its a s s o c i a t e d  s t r u c t u r e s .  

There were no marked changes i n  t h e  r e l a t i v e  growth p a t t e r n s  o f  t h e  

carapace  dimensions wi th  s i z e ,  sex o r  s exua l  ma tu r i t y .  However, 

t h e r e  were v a r i a t i o n s  i n  t h e  growth p a t t e r n s  o f  t h e  c h e l a  c h a r a c t e r s  

and t h o s e  of t h e  abdomen and its a s s o c i a t e d  s t r u c t u r e s ,  t.e. the 

t h o r a c i c  p l a t e  and t h e  pleopods.  These v a r i a t i o n s  appeared t o  be 

a s s o c i a t e d  wi th  the feeding  and r ep roduc t ion .  Those of  t h e  c h e l a  

w e r e  p r i m a r i l y  r e l a t e d  t o  s i z e  dur ing  ontogeny and w e r e  d i scussed  i n  

r e l a t i o n  t o  changes i n  its mechanical c a p a b i l i t i e s .  Those o f  the 

abdomen, the t h o r a c i c  p l a t e  and t h e  pleopods were r e l a t e d  t o  sex and 

sexua l  m a t u r i t y  and were d i scussed  i n  r e l a t i o n  t o  t h e  d i f f e r e n c e s  i n  

t h e  s p e c i f i c  reproduct ive  func t ions  o f  t h e s e  s t r u c t u r e s .  

Analysis  of t h e  stomach c o n t e n t s  us ing  t h e  percent  occurrence 

and p e r c e n t  p o i n t  methods i n d i c a t e d  t h a t  M. Lunarts is a f a c u l t a t i v e  

scavenger  and a p r e d a t o r  of  s m a l l  c rus t aceans  and molluscs .  I n  

a d d i t i o n ,  t h e r e  were marked changes i n  t h e  composition of i t s  diet 
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dur ing  ontogeny wi th  s m a l l  i n d i v i d u a l s  p r i m a r i l y  feeding  on s m a l l  

c rus t aceans  such a s  s e r g e s t i d s  and copepods, and l a r g e  i n d i v i d u a l s  

p r i m a r i l y  feeding  on he rmi t  crabs, gas t ropods  and bivalves. 

Tke reproduct ive  b io logy  was i n v e s t i g a t e d  us ing  gonad i n d i c e s ,  

h i s t o l o g i c a l  a n a l y s i s  o f  t h e  gonads and f i e l d  and l a b o r a t o r y  

obse rva t ions  o f  s e x u a l l y  mature i n d i v i d u a l s .  Reproductive activity 

i n  t@ms o f  gamete product ion ,  mating behaviour  and brood jncubat ion  

w a s  coritinuous throughout  the year wi th  marked asynchrony between 

i n d i e d u a l s  and no apparent  s e a s o n a l i t y .  The mating behaviour  

i nvo lves  a prolonged p recopu la to ry  grasp ing  between a pos tpube r ty  

male and a p repube r ty  female,  a f t e r  which t h e  female undergoes a 

pube r ty  moult and copu la t ion  occu r s .  Ovulat ion and o v i p o s i t i o n  were 

found t o  occur  several weeks a f t e r  copu la t ion .  Adult  females  w e r e  

found t o  be capable  o f  producing more than  one egg ba tch  from a 

s i n g l e  copu la to ry  event  w i th  each ba tch  con ta in ing  approximately 

65,000 eggs .  

The a b s o l u t e  growth p a t t e r n  was determined based on the 

a n a l y s i s  of  moult increment d a t a .  Both sexes were found t o  exhibit 

a de termina te  growth p a t t e r n  wi th  t h e  pube r ty  moult be ing  t h e  

t e r m i n a l  moult . However, marked d i f f e r e n c e s  i n  t h e  growth 

s t r a t e g i e s  o f  t h e  two sexes were found. Male abso lu t e  growth i s  

cha rac t e r i zed  by cons t an t  b u t  r e l a t i v e l y  s m a l l  ( 2 4 . 7 % )  moult 

increments  and an  unknown and possibly variable number of  i n s t a r s ,  

each wi th  a wide size range.  Female abso lu t e  growth i s  

cha rac t e r i zed  by relatively l a r g e  (41-85%) b u t  v a r i a b l e  moult 

increments ,  and a t  l e a s  5 d i s t i n c t  i n s t a r s ,  each wi th  r e s t r i c t e d  

s i z e  r anges .  
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The population biology of M e  Zunarts in Pallarenda beach was 

assessed in terms of relative abundance, sex ratio, population 

structure and growth. M. Zunarts was found to be abundant 

throughout the year, and although the population was dominated bp 

large individuals (30-50 m carapace width) most size classes were 

consistently present. The sex ratio remained constant at 1:l. The 

estimated time between settlement and maturity was approrsianately L19 

days in males and 148 days in females. 
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