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Abstract

P ig eo n  Island M arine N ation al Park in  Sri L anka is characterized  b y  its pristine fr in g in g  coral 

r e e f  w ith  m u ltitu d e array o f  its flo ra  and fauna. A v a ila b le  literature h ig h lig h ts this fin est coral 

ree f  e c o sy ste m  rece iv ed  m inor d a m a g es from  1998  E l-N in o  and T su n am i 2 0 0 4  ev en ts . In 

addition , th is rem ote  islan d  is w e ll k n o w n  and popular as a h o lid a y m a k in g , bath ing, sn o rk ellin g  

and S C U B A  d iv in g  site . H o w ev er , during the past years th e  in festa tion  o f  cora llivorou s C row n -  

of-T horns Starfish  (C O T ), (A can th aster  p lan ci) has b e c o m e  a sev ere  threat cau sin g  m a ss iv e  

coral m ortality  through out the P ig e o n  Island coral r e e f  ex ten t. T h e present su rvey  w as  

con d u cted  in  A u g u st 2 0 1 3  at 10 lo ca tio n s  around the m ain islan d  to address the im p acts o f  

A.plancion the r e e f  e co sy stem . M an ta-T ow , 15m  L in e In tercept T ransect (L IT ) and 1 5x2m  belt 

transects w ere d ep lo y ed  in iso -d e p th  con tou r  to  ex a m in e  the  b ottom  substrate co m p o sitio n , 

em p h a siz in g  on the  dead coral p ercen tage  and the abu nd ance o f  C O T . P ercen tage  c o v er  o f  dead  

coral w as about 2 3 .3 2 %  and 15 C O T s w ere rerecorded  w ith in  3 0 0 m 2 . T here  w as a s ig n ifica n t  

correlation  b e tw een  dead coral percen tage  and starfish abu nd ance (r= + 0 .9 6 3 , p < 0 .0 5 )  and 

s ig n ifica n t correlation  o f  d eterm ination  (R 2 = 0 .9 2 7 , p < 0 .0 5 ).T h e  estim ated  pop ulation  d e n s ity  o f  

C O T s in P ig eo n  Island (5 in d iv id u a l m -2 ), is far h igh er than the op tim u m  d en sity  (0 .0 0 2 -0 .0 0 3  

in d iv idu al m -2 ) in d ica tin g  a se v e re  outbreak. T he m ost p rob ab le  reason s for their p ro fu sio n  

m ight b e  the red uction  o f  their predators due to  h igh  fish in g  pressure in the area and the c h a n g e s  

in b io tic /a b io tic  en v iron m en t. H o w e v e r  th is appears as an un d erestim ation  m ain ly  du e to  its 

cryptic  b ehaviou r restin g  under r e e f  cre v ic e s . In order to control the ad verse  im pacts c a u se d  by 

C O T , regular rem o v a l, m o n ito r in g , research  and the  im p lem en ta tio n  o f  better m an agem en t  

p ractices are p rop osed .
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Introduction
Acanthaster planci is a starfish lives associated with coral reefs and play a significant 
role in maintaining the coral diversity in reef ecosystems. They feed on coral polyps 
particularly on fast growing coral species such as Acropora spp...Hence, it unleashes
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other coral and relating species to be colonized in the habitat. At present A. p lan ci 

becomes as an imminent threat to coral reefs existence by exceeding their optimum 
densities resulting reef mortality. In the case of their feeding rate exceeds the recovery 
rate of coral growth, it indicates an Outbreak state (Lourey et al., 2000). Pigeon Island 
Marine National Park is one of the four marine protected areas in Sri Lanka and well- 
recognized for its pristine coral reef. The island is popular as a holidaymaking, bathing, 
snorkelling and SCUBA diving site. First scientific study was conducted at Pigeon 
Island in 1999 using Reef Check method (Christoffelsz et al., 2000) and they stated that 
in mid-nineteen seventies most of the reef was devastated by A. planci. Rajasuriya 
(2005) recorded 17 individuals per 2000m2 and he further mentioned that profusion o f 
the starfish population would be the reason for the slight increment of dead corals. 
Moreover, Green Tech Consultants (2009) also documented A.planci was abundant 
during the survey period. This study concerns the present status of A. planci population 
at Pigeon Island and the magnitude of its impact to the reef.

Materials and Methods
Fine scale reef survey (CRC Reef Research Centre, 2003) was adopted for the data 
collection in non-monsoon Period in August 2013. Prior to the site selection, Manta- 
tow survey method was carried out as a rapid survey method in order to select potential 
sites. Ten sites were selected around the island at iso-depth contours. At each site, 15m 
of Line Intercept Transects (LIT) were deployed parallel to the shoreline to determine 
the percentage coverage of dead corals and 15 x 2m belt transects were used to 
estimate the A. planci abundance (English, et al., 1997). The correlation between 
percentage dead corals and A. planci abundance was analyzed using SPSS (16.0) 
statistical package.

Results
The dead coral percentage of the study area was about 23.32%. 15 individuals of A. 

planci were encountered within 300m'2 of area. Snorkelling area and the area adjacent 
to the boat landing site were dominated with branching Acropora sp.

There is a significant positive correlation between dead coral percentage and starfish 
abundance (r= +0.963, p<0.05) and significant correlation of determination (R2=0.927, 
p<0.05).

Discussion and Conclusion
The results reveal that the most probable reason for the dead coral is the high densities 
of A. planci. The abundant availability of their feeding preferences at southern flank of
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th e  is la n d  c o u ld  h a v e  b e e n  o n e  o f  th e  tr ig g e r s  r e s p o n s ib le  fo r  C O T  e x p a n s io n .  W h e n  

c o m p a r e  w ith  p r e v io u s  s tu d ie s  th e  p e r c e n ta g e  o f  d e a d  c o r a ls  h a s  b e e n  e x p o n e n t ia l ly  

in c r e a se d  fr o m  6 %  (G r e e n  T e c h  C o n s u lta n ts ,  2 0 0 9 )  to  2 3 .3 2 % . 2 0 - 3 0  C O T s  

in d iv id u a ls  p e r  1 0 ,0 0 0  sq u a r e  m e te r s  are  c o n s id e r e d  to  b e  n o r m a l i f  th e  c o r a l c o v e r  is  

a b o u t 4 0 -5 0 %  (C R C  R e e f  R e s e a r c h  C e n te r , 2 0 0 3 ) .  B u t  d u r in g  th is  s tu d y  15 in d iv id u a ls  

w e r e  r e c o r d e d  in  3 0 0  m '2 a r e a s  in d ic a t in g  an  a c t iv e  o u tb r e a k  p o te n t ia l .  T h e  o th e r  

r e a so n s  fo r  th e  C O T  in f e s t a t io n  m o s t  p r o b a b ly  b e  th e  n u tr ie n t  e n r ic h m e n t  b y  

a g r ic u ltu r a l r u n o ff ,  s e w a g e  d i s c h a r g e  a n d  r e m o v a l o f  p r e d a to r s  ( B r o d ie  e t  a l .,  2 0 0 4 ) .  

G r e e n T e c h  c o n s u lta n t s  ( 2 0 0 9 )  l is t e d  s ta r f ish  p r e d a to r s  C heilinus undulates a n d  

Balistoides viridescens d u r in g  th e ir  su r v e y .  H o w e v e r ,  a c c o r d in g  to  th e  f in d in g s  in  

2 0 1 3 ,  o n ly  B alistoides viridescens  w a s  r e c o r d e d . E r a d ic a t io n  a n d  m a n a g e m e n t  o f  

C O T s m u s t  b e  c o n d u c te d  w ith  g r e a t  c a r e  p r e v e n t in g  d e l ib e r a te  s p a w n in g  d u r in g  

m e c h a n ic a l  c o l l e c t io n  o f  a d u lt  f e m a le s .  A p p l ic a t io n  o f  e n v ir o n m e n ta l  f r ie n d ly  a n d  

l o w - c o s t  D r y  A c id  (S o d iu m  b is u lp h a te )  is  c o n s id e r e d  p o s s ib le  o p t io n s .  H o w e v e r ,  

p e r io d ic a l  m o n ito r in g  a n d  s u r v e i l la n c e  i s  a  m u s t  in  o r d e r  to  e v a lu a te  th e  h e a lth  o f  th e  

r ee f .
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