
CHAPTER 1

INTRODUCTION

Coral communities are one o f the most important marine 
ecosystem s, because o f th e ir  h igh  d e n s it ie s  of in d iv id u a ls  belonging  
to  variou s s p e c ie s ,  su g g ests  th at th ere are f in e  su b d iv is io n s o f the 
b a s ic  environm ental resou rces, p a r t ic u la r ly  o f food and sp ace . These 
su b d iv is io n s  are r e f le c te d  in  s tru c tu r a l and behavioural adaptations  
th at enable the in d iv id u a l sp ec ie s  to  u t i l i z e  a sp ects o f the environment 
th at are not a v a ila b le  to  other sp e c ie s  (Smith & T yler, 1972) . Many 
animals adapt th e ir  behaviour to  l i v e  in  a s s o c ia t io n  w ith  another 
animal and in te r p h y le t ic  a s s o c ia t io n s  are always found in  cora l 
communities (A lle n , 1972 : Smith, 1973 ะ Gendron & M ayzel, 1976 ะ 
Vander 1 9 8 3 ). One o f th ese  a s so c ia t io n s  i s  the goby-alpheid  shrimp 
a s s o c ia t io n .

The a s s o c ia t io n s  between burrowing a lp heid  shrimp and gob iid  
f i s h  have a wide c ircu m tro p ica l d is tr ib u t io n  (K arplus, 1979). They 
were f i r s t  recorded 30 years ago in  the Palau Islan d s o f the P a c if ic  
(Bayer & Harry-Rofen, 1956). S ince then, they have been reported  in  
many other l o c a l i t i e s ,  in c lu d in g  the Red Sea (Luther, 1958 ; K lausew itz  
1960, 1964, 1968, 1969, 1974a,1974b; F ish n e lso n , 1971), the P ersian  
Gulf (Palmer, 1963), Indian Ocean (Polunin  & Lubbock, 1979), Japan 
(Harada, 1969), the Hawaiian Isla n d s (Baldwin, 1972) ะ P reston , 1978) 
and the tr o p ic a l A t la n t ic  (K arplus, 1979).
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These a s s o c ia t io n s  have been in te n s iv e ly  stud ied  from variou s  
p o in t of v iew , in c lu d in g  taxonomy (K lausew itz, 1960, 1969, 1974a, 1974b) 
Miya & Miyake 1969, Baldwin, 1972 ; Lubbock & Polunin , 1977 ะ P olunin  & 
Lubbock, 1977, 1979, 1980 ; Yanagisawa, 1978 ; Hoese & S teen e, 1978 
Hoese & Lubbock, 1982 ; Hoese and Randall 1982 ; Banner & Banner, 1980,
1982 ; A kih ito  & Meguro, 1978, 1983 ; Yoshino & Senou, 1983), behaviour  
and communication (Harada 1969 ; Karplus e t  a l . 3 1972a, 1972b, 1974 ; 
P reston , 1978), and l i f e  h is to r y  (Yanagisawa, 1982, 1984).

Several gob iid  sp ec ie s  o f  variou s genera l iv in g  in  a s s o c ia t io n  
w ith  a lp heid  shrimps have been recorded C r y p t o c e n t r a s  (K lau sew itz , 1960 ; 
F ish n e lso n , 1971 ; Karplus e t  a l . 3 1972a, 1972b, 1974 ; Polunin  & Lubbock, 
1977, 1980 ; A k ih ito  e t  a l .J 1984), P s i l o g o b i u s  (Baldwin, 1972 ; P resto n , 
1978), c t e n o g o b i o p s  (K lausew itz, 1960 ; Lubbock & P olu n in , 1977 ; P olunin  & 
Lubbock, 1977 ; Yoshino and Senou 1983 ; A kih ito  e t  a l . 3 1984) y S t o n o g o b i o p s  

(P olun in  & Lubbock, 1977 ; Hoese & R andall, 1982 ; Yanagisawa, 1982 ; 
A k ih ito  e t  a l . 3 1984), M y e r s i n a  (A kih ito  & Meguro, 1978 ; A k ih ito  e t  a l . 3  

1984 ; Hoese & Lubbock, 1982), V a n d e r h o v s t i a  (K lausew itz , 1974b ; Polunin  
and Lubbock, 1977) ; Yanagisawa, 1982 ; A kih ito  e t  a l . 3 1984) A p o c r y p t o d o n  

(Harada, 1969 ; A k ih ito  e t  a l . 3 1984). v i r e o s a  (Harada, 1969), L o t i l i a  

(K lausew itz 1960), T o m i y a m i c h t h y s  and M a h i d o l i a  (Yanagisawa, 1982 ;
A k ih ito  e t  a l . 3 1984),

Only one genus o f a lp heid  shrimps, A l p h e u s  has been recorded  
l iv in g  in  a s s o c ia t io n  w ith  the goby. Most sp ec ie s  o f t h is  genus are 
of the B r e v ir o s tr is  Group. (Banner & Banner, 1966 ; Miya & Miyake, 1969 ; 
Harada 1969 ; Karplus e t  a l . 3 1972a, 1972b, 1974 ; K arplus, 1979 ;
P reston , 1978 ; Banner & Banner, 1982 ; Yanagisawa, 1982, 1984) . There 
i s  one s p e c ie s ,  however, in  the Edwardsii Group th at has been reported  
w ith  s im ila r  a s s o c ia t io n s ,  (Banner & Banner, 1980).
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These a s s o c ia t io n s  are mutual b e n e f ic ia l  p artn ersh ip s in  which 
th e goby u ses the burrow excavated by the shrimp as s h e lte r  and fo r  
n e st in g  w h ile  p rovid in g  the shrimp w ith a t a c t i l e  alarm communication 
which serv es  to avoid  p red ation  (K arplus, 1979). These a s so c ia t io n s  
have been observed and in  general conform to  the fo llo w in g  d e sc r ip t io n .  
The goby always s i t s  a t the burrow entrance which the shrimp d igs and 
m a in ta in s. The shrimp e x i s t s  from i t s  burrow, antennae f i r s t .  As 
lon g  as th e shrim p's antennae are in  contact w ith the t a i l  o f the goby 
the shrimp con tinu es to e x i t  from the burrow. I f  the shrimp i s  out of 
th e burrow when the in truder animal approaches, the goby qu ivers i t ' s  
caudal p a r t. In resp on se, th e  shrimp g en era lly  s i t s  s t i l l  or f l e e s  
in to  th e  burrow. Depending on the nature o f the d istu rb an ce, the goby 
may remain at the entrance o f th e  burrow or may turn and f l e e  in to  the  
burrow a fte r  the shrimp. The d uration  between the d isappearance and 
reappearance o f th e goby and the shrimp v a r ie s  g re a tly  upon which goby 
reappears f i r s t  (P resto n , 1978). In-burrow behaviours o f th e goby and 
a lp h e id  shrimp has been observed in  lab oratory  by Harada (1969) and 
Karplus e t  a t .  (1972) in  which Karplus e t  a t .  reported  c lea n in g  o f goby 
by a lp h eid  shrimp. The goby-alpheid  shrimp a s s o c ia t io n  p rovides a rare 
example o f a t a c t i l e  alarm communication system . This system  i s  even  
more r e s t r i c t i v e ,  s in c e  they req u ire  the communicating anim als to  be 
very c lo s e  to  each o th e r . The goby and alpheid  shrimp com p letely  f u l f i l  
th e  co n d itio n  fo r  u sin g  a t a c t i l e  communication system , s ic n e  they  
m aintain  a con stan t antennl con tact (Karplus e t  a t .  3 1979).

R ecen tly , co n s id e rab le  in fo rm a tio n  has been accumulated on the

behav iou r o f the  p a rtn e r animals (K a rp lu s , 1979 ; Karp lus e t  a t . 3 1972a,
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1972b, 1974, 1979), communication system  (P reston , 1978), a sso c ia te d  
l iv e s  o f th ese  anim als from pop ulation  and developm ental a sp ects  
(Yanagisawa, 1982, 1984) and the com parision of r e la t io n sh ip  between  
th e d if f e r e n t  sp e c ie s  o f partners (P reston , 1978). To understand the 
r o le s  o f each partner in  nature and the r e la t io n sh ip  o f th ese  
a s s o c ia t io n s ,  com parative s tu d ie s  on the behavioural p attern  in  n atu ral 
c o n d itio n  are req u ired .

In T hailand, gob iid  f is h e s  and a lp heid  shrimps are lo c a l ly  
known as "Pla bu" and "Rung D iid  Khan". These two names, however, 
ap p lied  to  most g ob iid  f is h e s  and alpheid  shrim ps. The a s s o c ia t io n s  
between them are very p oorly  known in  Thailand. Their a s so c ia t io n s  were 
f i r s t  reported  very b r ie f ly  in  "The Alpheid Shrimp o f Thailand" by 
Banner & Banner (1 9 6 6 ). A fter th at they were reported  by P olunin  &
Lubbock (1979) and Nakasone & M anthachitra (1 9 8 6 ). The r e la te d  works 
were m ostly  concerned w ith  taxonomic study of both gob iid  f i s h e s  and 
a lp h e id  shrim ps. E a r lier  workers such as Smith (1932, 1945), S u vatti  
(1936, 1950), Fowler (1 9 37 ), and Koumans (1953) described  gob iid  f is h e s  
in  th e genus C r y p t o c e n t r u s .  Wongratana (1975) described  9 sp e c ie s  o f  
C r y p t o c e n t r u s  found in  Thailand, c. c a l l o p t e r u s 3 c. m a u d a e 3  c. p a v o n i n o i d e s 3  

c. c y a n o t a e n i a 3 c. d i p r o o t o t a e n i a 3  c. l e p t o c e p h a l u s 3  c. c r o c a t u s  (a 
new d escrib ed  s p e c ie s ) ,  c. f o n t a n e s i i  and c. g y m n o c e p h a l u s . The la s t  
two sp e c ie s  were la t e r  p laced to  the genus A m b l y e l e o t r i s  by Hoese &
Steene (1978) who a ls o  p o in t out th at C r y p t o c e n t r u s  and A m b l y e l e o t r i s  

are the most sp e c io se  genera th at l iv e  in  a s s o c ia t io n  w ith  a lp heid  
shrim ps. Polunin  & Lubbock (1979) described f iv e  new a lp heid  shrimp- 
a sso c ia te d  gob ies o f  th e genus A m b l y e l e o t r i s  w ith  some specimens of
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A. la tifa sc ia ta  c o lle c te d  from Thailand. Nakasone & M anthachitra  
(1986) in  a prelim inary study on the a s s o c ia t io n  between gob ies and 
a lp h eid  shrimps in  Sichang Islan d  recorded seven sp e c ie s  o f  g o b ie s , of 
which only f iv e  sp ec ie s  were c o l le c t e d , Cryptocentrus cin ctus3 c. 
caeruleomaculatus3 c. singapurensis3 Cryptocentrus s p . l  and Cryptocentrus 
s p .2 .  The l a s t  two sp ec ie s  were undescribed sp e c ie s  (Yoshino & Senou 
p e r s . comm.)

For the a lp heid  shrimps, only Alpheus rapax was f i r s t  reported  
l iv in g  in  a s s o c ia t io n  w ith  g ob iid  f is h e s  by Banner & Banner (1 9 6 6 ).
Twenty years la t e r ,  Nakasone & M anthachitra (1986) reported  th ree  s p e c ie s ,  
Alpheus d jibou tensis3 A. bellu lus  and Alpheus s p . l ,  which were l iv in g  in  
a s s o c ia t io n  w ith  g ob iid  f is h e s  from Khang Khao I s la n d .

The o b je c t iv e  o f th is  study i s  to  show beh aviou ral p attern s  
o u ts id e  the burrow of gob iid  f is h e s  and a lp heid  shrimps which l i v e  in  
a s s o c ia t io n  in  n atu ral co n d itio n . Moreover, o b serv a tio n s on in s id e  
burrow a c t iv i t y  in  lab oratory  are conducted in  order to  provide more 
in fo rm a tio n s, a lso  w ith  taxonomic and e c o lo g ic a l  stu d y .
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