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M A R I N E  B I O L O G I C A L  R E S O U R C E S  D I V I S I O N

G E N E R A L
A  to ta l o f  10 re s e a rc h  p ro je c ts  (5  f u n d e d  b y  N A R A  a n d  5  f u n d e d  e x te rn a lly ) w e re  
c a r r ie d  o u t  b y  t h is  D iv is io n  d u r in g  th e  y e a r  1 9 9 6 . T h r e e  o f  th e  N A R A  f u n d e d  
p ro je c ts  w e re  c o n t in u in g  p ro je c ts  d e s ig n e d  to  g a th e r  in f o r m a t io n  o n  s u s ta in a b le  
d e v e lo p m e n t  a n d  m a n a g e m e n t  o f  m a jo r  c o m m e r c ia l  f is h e rie s ; la rg e  p e la g ic , s m a ll 
p e la g ic  a n d  d e m e rs a ls .. T h e  o ffsh o re  f is h e ry  re s o u rc e  s u r v e y  o f th e  F is h e r ie s  S e c to r  
D e v e lo p m e n t  P ro je c t f u n d e d  b y  th e  A s ia n  D e v e lo p m e n t  B a n k  h a s  c o m p le te d  o n e  
y e a r ’s w o r k  o n  e x p lo r a to r y  f is h in g  b y  A u g u s t  1 9 9 6  a n d  is  c o n t in u in g  fo r a n o th e r  
y e a r . T h e  N a t u r a l  R e s o u rc e s  M a n a g e m e n t  S t u d y  in  th e  M a la la  L a g o o n  S y s te m  a n d  
A s s o c ia te d  C o a s ta l w a te rs , f u n d e d  b y  S w e d is h  A g e n c y  fo r  R e s e a rc h  C o r p o r a t io n  w it h  
D e v e lo p in g  C o u n t r ie s  (S A R E C )  is  a ls o  c o n t in u in g  fo r  a n o t h e r  f o u r  m o n t h s .

M s  C . A m a r a s ir i  w h o  s tu d ie d  o v e rs e a s  fo r D o c t o r a l  D e g re e  h a s  c o m p le te d  h e r  
s tu d ie s  a n d  r e t u r n e d  to  th e  is la n d  in  A u g u s t  1 9 9 6 . M r  T .  F e r n a n d o  w a s  r e c r u ite d  to 
th e  p e r m a n e n t  c a r d e r  o f th e  M a r in e  B io lo g ic a l R e s o u r c e s  D iv is io n  a n d  h e  is  
c o n t in u in g  w o r k  o n  th e  N a t u r a l  R e s o u rc e s  M a n a g e m e n t  s t u d y  in  th e  M a la la  L a g o o n .

D e ta ils  o f  th e  w o r k  c a r r ie d  o u t  u n d e r  e a c h  re s e a rc h  p r o g r a m m e  is  g iv e n  b e lo w .

Programme 1

1 .1  O f f s h o r e  F i s h e r y  S u r v e y  o f  P e la g ic  R e s o u r c e s  w i t h i n  t h e  E E Z  o f  S r i  

L a n k a  ( F u n d e d  b y  A D B ) .

T h e  th re e  s u r v e y  b o a ts  c o n t in u e d  th e ir  e x p e r im e n ta l f is h in g  a n d  h a v e  c o n d u c te d  
a lto g e th e r  6 9  t r ip s  w it h  5 0 3  effective f is h in g  o p e ra t io n s  d u r i n g  th e  p e r io d  J a n u a r y  
to  D e c e m b e r  1 9 9 6 . A  to ta l o f 1 7 6  o p e ra tio n s  w e re  c o n d u c t e d  in  Z o n e  A  (W e s t) a n d  
e x p lo ite d  3 5 .1  M T ,  1 8 0  o p e ra tio n s  w e re  c o n d u c te d  in  Z o n e  B  (S o u t h -W e s t )  a n d  
e x p lo ite d  4 2 .7  M T  a n d  1 4 7  o p e ra tio n s  w e re  c o n d u c t e d  in  Z o n e  C  (S o u t h )  a n d  
p r o d u c e d  3 4 .9  M T .  T h e  re s u lts  o f th e  s u rv e y  h a v e  b e e n  p u b l is h e d  a s  a  q u a r t e r ly  
T Je w s  B u l le t i n ’. I n t e r im  re p o rt  o n  w o r k  d o n e  d u r i n g  f irs t  y e a r  (S e p  1 9 9 5  -  S e p . 1 9 9 6 ) 
w a s  p re p a re d . T h e  lo g  b o o k s  d is t r ib u te d  to  th e  m u lt id a } '  f is h in g  b o a ts  w e re  
e x a m in e d  a n d  t h e  d a t a  c o lle c te d  a re  b e in g  a n a ly z e d  A  to ta l o f  1 1 5  n e w  lo g  b o o k s  
w e re  d is t r ib u t e d  a m o n g  m u lt id a y  b o a ts  d u r in g  t h is  y e a r .

Programme 2

2 .1  S t u d y  o f  t h e  L a r g e  P e la g ic  F is h e r ie s  i n  S r i  L a n k a .

T h i s  re s e a rc h  p ro je c t  c o v e re d  th e  f is h in g  a c tiv it ie s  a lo n g  th e  c o a s t  in  W e s t, S o u t h ­
w e s t, S o u t h , S o u t h -E a s t  a n d  E a s t  o f S r i  L a n k a . S a m p lin g  w a s  c a r r ie d  o u t  b y  th e  
fie ld  s a m p le r s  s ta t io n e d  a t m a jo r  la n d in g  s ite s . T h e  a c t iv it ie s  o f  s a m p le r s  w e re  
m o n ito r e d  b y  th e  N A R A  re s e a rc h  sta ff b y  m a k in g  v is its  to  th e s e  la n d in g  site s. T h e  
d a ta  c o lle c te d  w e re  e n te re d  in to  th e  c o m p u t e r  d a ta  b a s e s . T h e  A n n u a l  F is h e r y  
S ta t is t ic s  fo r 1 9 9 5  w a s  p u b lis h e d . T h e  to ta l la rg e  p e la g ic  f is h  p r o d u c t io n  o f th e  
is la n d  w a s  e s t im a te d  a b o u t  7 6 0 0 0  M T .

2 .2  S t u d y  o f  t h e  S m a l l  P e la g ic  F is h e r ie s  a lo n g  t h e  w e s t ,  s o u t h -w e s t ,  e a s t  &  
n o r t h -e a s t  c o a s t  o f  S r i  L a n k a .

T h e  fie ld  s a m p le r s  s ta tio n e d  in  W e s t , S o u t h -W e s t ,  S o u t h ,  S o u t h -E a s t  a n d  E a s t  
c o n t in u e d  c o lle c t io n  o f  f is h in g  in f o r m a tio n  o n  s m a ll  p e la g ic s  in  th e  a b o v e  a re a s . 
T h e  a v e ra g e  c a tc h  ra te s  o f a ll th e  c ra ft  c a te g o rie s  i.e . F ib e r  G la s s  O B M  B o a ts , 
M o to r iz e d  t r a d it io n a l  c ra ft  &  N o n  m o to r iz e d  t r a d it io n a l  c ra fts  s h o w e d  a n  in c re a s in g  
t r e n d  in  a ll th e  a re a s  d u r in g  th is  y e a r . P re p a ra t io n  o f  s c ie n tif ic  p a p e rs  o n  th e  d a ta  
c o lle c te d  o n  p r e v io u s  y e a rs  c o n t in u e d . T o  s tr e n g th e n  th e  s ta t is t ic a l d a t a  c o lle c tio n
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o n  s m a ll  p e la g ic  f is h e rie s  a  p i lo t  s u r v e y  o n  f is h e rie s  a t  N e g o m b o  a n d  G a lle  D F E O  
a re a s  w a s  in it ia te d  w it h  th e  a s s is ta n c e  o f  D e p a r t m e n t  o f  F is h e r ie s  in  F e b r u a r y  
1 9 9 6 . T h e  d a t a  o n  t h is  s t u d y  w a s  a ls o  re c o rd e d  s e p a ra te ly .

2  3  A s s e s s m e n t  o f  B i o - e c o n o m i c s  o f  D e m e r s a l  F i s h e r i e s  i n  t h e  W e s t e r n  a n d  
S o u t h e r n  c o a s t s  o f  S r i  L a n k a .

S a m p lin g  o f  th e  d e m e r s a l f is h e rie s  in  th e  w e s te r n  a n d  s o u t h e r n  c o a s ta l w a te rs  w e re  
c o n t in u e d . E x c e p t  in  fe w  p la c e s , C h i la w ,  N e g o m b o  a n d  H a m b a n t o t a ,  f is h in g  in  o th e r  
a re a s  w e re  c a r r ie d  o u t  s e a s o n a lly  a n d  l im it e d  m a in ly  to  n o n  m o s o o n a l m o n t h s , 
J a n u a r y  to  A p r i l  a n d  O c t o b e r  to  D e c e m b e r . F is h in g  w it h  h a n d lin e  w a s  e x te n s iv e ly  
u s e d  in  a ll  a re a s . W h ile  t r a m m e l n e t t in g  h a s  g a in e d  m o re  p o p u la r  in  N o r t h -W e s t  
a n d  W e s t  a n d  b o tto m s e t  g i l ln e t t in g  in  S o u t h -W e s t  a n d  S o u t h  a re a s . T h e  d a ta  
c o lle c te d  d u r i n g  th e  y e a r  w e re  e n te re d  in to  th e  c o m p u t e r  d a t a  b a s e .

2 . 4  F i s h i n g  g e a r  t y p e  a n d  t h e i r  p r o d u c t i v i t y  i n  N e g o m b o  la g o o n

T h e  s t u d y  w a s  in it ia te d  a fte r  c o n d u c t in g  a  f ra m e  s u r v e y  in  th e  s t u d y  a re a . T h r e e  
f is h  la n d in g  c e n te rs  (K a t u n a y a k a ,  M o la w a t t a  a n d  T h a la h e n a )  a r o u n d  th e  la g o o n  
w e re  s e le c te d  to  g a th e r  in f o r m a t io n  o n  m a jo r  f is h in g  g e a rs  o p e ra te d  in  th e  la g o o n . 
T h e  la n d in g s  o f  s ta k e  s e in e  n e ts  w h i c h  o p e ra te  c lo s e r  to  la g o o n  m o u t h  w a s  s a m p le d  
a t  th e  la n d in g  c e n te r  in  P it ip a n a  D a t a  c o lle c t io n  o n  f is h in g  g e a r ty p e s  w a s  
c o n d u c te d  fo r  tw o  m o n t h  w h ile  th e  s t u d y  o n  s ta k e  s e in e  n e t  f is h e ry  c o n t in u e d  
t h r o u g h o u t  th e  y e a r . T h e  e s t im a te d  a v e ra g e  a n n u a l  c a tc h  ra te  fo r  th e  c ra f t/ g e a r  
c o m b in a t io n  D u g  o u t  c a n o e / s ta k e  s e in e  n e t  w a s  2 8 .9  K g /  d u g  o u t .

Programme 3

3 .1  C o r a l  r e e f  c o n s e r v a t i o n  a n d  m a n a g e m e n t

R e g u la r  m o n it o r in g  w a s  c o n d u c t e d  - f ro m  M a r a w ila  to T a n g a lle  to d e te rm in e  th e  
a b u n d a n c e  o f  f is h  s p e c ie s  a n d  a ls o  to  d e te r m in e  c h a n g e s  in  th e  h a b ita t  s t r u c t u r e . 
R e c r u it m e n t  o f  m o s t  ju v e n i le  b u t t e r f ly  f is h e s , s u rg e o n  fis h e s  a n d  w ra s s e s  w e re  
re c o rd e d  f r o m  th e  n e a r  s h o re  c o r a l re e fs  a lo n g  th e  s o u t h e r n  a n d  s o u t h -w e s t e r n  
c o a s t. T h e  a b u n d a n c e  o f  o r n a m e n t a l  f is h e s  o n  th e  n e a r s h o r e  re e fs  w a s  lo w  fro m  
A m b a la n g o d a  to  W a d d u w a  a lo n g  th e  w e s t  c o a s t. H o w e v e r  o ffs h o re  d e e p  reefs (2 0 -3 0
m ) s u p p o r t e d  a  n u m b e r  o f  s p e c ie s  s u c h  a s  F orcip iger f la v is s im u s ,  C h a e to d o n  klein ii, 
A p o le m ic h th y s  x a n th u r u s  e tc. T h e  o ffs h o re  re e fs  a t  N e g o m b o  (a p p  1 5 k m  fro m  s h o re ) 
w e re  r ic h  in  o r n a m e n t a l  s p e c ie s  a s  w e ll a s  s e v e ra l s p e c ie s  o f c o ra ls . T h e  d o m in a n t  
fo rm s  b e in g  la rg e  P orites  d o m e s  (a p p  5 M  in  d ia m e te r , u p t o  3  M  h ig h ). T h e r e  a re  
s im ila r  to  th e  P o rite s  d o m e s  f o u n d  a t  th e  B a r  Reef. T h i s  site  is  n o t  u t il is e d  fo r 
o r n a m e n t a l  fis h e s . H o w e v e r , a  n u m b e r  o f s m a ll  f is h in g  c ra fts  w e re  o b s e rv e d  a c t iv e ly  
f is h in g  in  th e  a re a .

Programme 4

4 .1  A  s u r v e y  o n  t h e  e x i s t i n g  t u r t l e  h a t c h e r i e s  a n d  m a p p i n g  o f  t h e  n e s t in g  
b e a c h e s  o f  t u r t l e s  a lo n g  t h e  c o a s t s  o f  S r i  L a n k a .

A  tu r t le  w a t c h in g  p r o g r a m m e  c o o r d in a t in g  w it h  w h o le  m a n a g e m e n t  a lo n g  th e  c o a s t 
fro m  B e n t h o t a  to A h u n g a l la  w a s  e s ta b lis h e d  w it h  a  v ie w  to r e d u c e  th e  e x c a v a tio n  o f  
tu r t le  n e s ts  in  th e  a re a . S e v e ra l se a  t r ip s  w e re  m a d e  to id e n tify  th e  tu r t le  fo ra g in g  
g r o u n d s  in  th e  c o a s ta l w a te rs  o f S o u t h .  S tu d ie s  w e re  a ls o  c a r r ie d  o u t  to m e a s u re  th e  
g r o w th  ra te  o f  ju v e n i le  g re e n  , h a w k s b i l l  a n d  lo g g e r h e a d  t u r t le s .d u r in g  r e a r in g  in  
th e  h a tc h e r ie s .
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Programme 5

5 .1  S t u d y  o f  t h e  F is h e r ie s  R e s o u r c e s , P o p u l a t i o n  D y n a m i c s  &  F i s h e r i e s  i n  
t h e  M a la la  L a g o o n  S y s t e m  a n d  a s s o c ia t e d  C o a s t a l  W a t e r s  ( F u n d e d  b y  

S A R E C ) .

D a t a  c o lle c tio n  a lo n g  th e  c o a s ta l fis h e rie s  c o n t in u e d . D a t a  c o lle c t io n  a t  M a la la  
L a g o o n  w a s  s u s p e n d e d  a s  f is h e rm e n  h a v e  re fu s e d  to  c o o p e ra te  in  d a ta  c o lle c t io n . A n  
a tte m p t  to  e x p la in  th e  im p o r ta n c e  o f  th is  s t u d y  a t  a  m e e t in g  o f  F is h e r ie s  
C o o p e ra tiv e s  a t  M a la la  o n  2 4  t h  J u n e  h a s  a ls o  fa ile d . D a t a  w a s  a n a ly z e d  a n d  
p r e l im in a iy  r e p o r t  w a s  p u b lis h e d  in  th e  re g io n a l w o r k s h o p  o n  r e s e a r c h  fo r th e  
m a n a g e m e n t  o f  c o a s ta l re s o u rc e s  in  th e  tro p ic s , a t  N A R A . B o t h  d a y  a n d  n ig h t  
f is h in g  fo r s m a ll  p e la g ic  w it h  s m a ll m e s h  g illn e ts  w a s  m o n it o r e d  a t  se le cte d  
la n d in g  c e n te rs , K u d a w e lla ,  K a la m e tiy a , H a m b a n t o t a  a n d  K ir in d a .  I n  a d d it io n  b e a c h  
se in e  la n d in g s  a t  M a w e lla , K a la m e tiy a  a n d  W e lip a t a n w il la  w e re  a ls o  m o n it o r e d  D a t a  

a n a ly s is  is  in  p ro g re s s .

5 .2  S o c i o - E c o n o m i c  S t u d y  o f  t h e  C o a s t a l  C o m m u n i t y  i n  H a m b a n t o t a  
D i s t r i c t  ( F u n d e d  b y  S A R E C )

D a t a  c o lle c t io n  o f  th e  c o a s ta l c o m m u n it y  in  H a m b a n t o t a  D is t r ic t  w a s  in it ia te d  in  
M a r c h  1 9 9 6 . A  d is c u s s io n  w a s  a ls o  m a d e  w it h  th e  F is h e r ie s  In s p e c t o r s  w o r k  th e  
s t u d y  a re a  to  in t r o d u c e  th e  p ro je c t  o b je c tiv e s  a n d  to  o b t a in  a  l is t  o f  h o u s e h o ld s  
a r o u n d  th e  s a m p lin g  lo c a t io n s  o f H a m b a n t o t a  a n d  T a n g a lle  a re a s . A  to ta l o f 6 7 5  
h o u s e h o ld s  in  th e  p ro je c t  a re a  w e re  s a m p le d  D a t a  e n t r y  w a s  c o m m e n c e d .

5 .3  S u r v e y  o f  C o a s t a l  R e e f s  i n  t h e  s o u t h -e a s t  c o a s t a l  w a t e r s

R eefs lo c a te d  o ff T a n g a lle ,  R e k a w a  a n d  o th e r  is o la te d  re e fs  in  A m b a la n t o t a  w a s  
m o n ito re d . T h e  p o s it io n s  o f  a ll  in v e s tig a te d  s ite s  w e re  re c o r d e d  w i t h  G P S . F is h  life 
w a s  a b u n d a n t  p a r t ic u la r ly  a t  N e h in d i  ro c k s  a n d  o ffs h o re  r id g e s  a t  R e k a w a . T h e  
d o m in a n t  s p e c ie s  w e re  b e lo n g  to th e  fa m ilie s  o f  C a e s io n id a e , L a b r id a e , 
P o m a c e n tr id a e , H e a m u lid a e , L u t ja n id a e , A c a n t h u r id a e  a n d  S ig a n id a e . S e v e ra l 
sp e cie s  o f  L a b r id s  a n d  C h a e to d o n t id s  w h ic h  a re  ra re  in  th e  w e s te r n  a n d  n o r t h -w e s t  
c o a s ta l w a te rs  w e re  r e c o r d e d  m o re  f r e q u e n t ly  in  th e  s o u t h e r n  a n d  s o u t h -e a s t e r n  
c o a s ta l a re a s . T h e i r  d e n s it ie s  c a n n o t  b e  a p p lie d  to  la r g e r  a re a s  a s  th e y  a re  h ig h ly  
s ite  s p e cific . T h e  p o te n t ia l  fo r h a r v e s t in g  o rn a m e n te d  f is h e s  w i l l  b e  lo w  c o m p a r e d  
w it h  th e  w e s t c o a s t. A s  n e a r -s h o r e  c o ra l h a b ita ts  a re  a lm o s t  a b s e n t  in  th e  s o u t h ­
e a s t c o a s ta l a re a s  th e  p o te n t ia l  fo r h a r v e s t in g  ju v e n i le  b u t t e r f ly  a n d  s u r g e o n  fis h e s  

t h a t  live  w it h in  c o r a l b e d s  is  lo w .

Research Papers 

Research Publications

J a y a w a r d e n a , P .A .A .T .  P o p u la t io n  d y n a m ic s  o f  L e io g n a t h u s  b r e v ir o s t r is  f r o m  th e  
P o rtu g a l B a y  o f  th e  P u tta la m  E s t u a r y  o n  th e  n o r t h  w e s t e r n  c o a s ta l w a te rs  o f 
S r i  L a n k a . J o u r n a l  o f  A s ia n  F is h e r ie s  S c ie n c e

J a y a w a r d e n a , P .A .A .T .  R e p ro d u c t iv e  b io lo g y  o f  L e io g n a t h u s  b r e v ir o s t r is  f ro m  th e  
P o rtu g a l B a y  o f  th e  P u tta la m  E s t u a r y  o n  th e  n o r t h  w e s te r n  c o a s ta l w a te r s  o f 
S r i  L a n k a . J o u r n a l  o f A s ia n  F is h e r ie s  S c ie n c e

J a y a w a r d e n a , P .A .A .T .  T r a w l  f is h e ry  in  th e  P o rtu g a l B a y  o f  th e  P u t t a la m  E s t u a r y  o n  
th e  n o r t h  w e s t e r n  c o a s ta l w a te rs  o f S r i  L a n k a  -  S o m e  m a n a g e m e n t  o p t io n s . 
N A R A / N A R E S A / S i d a  R e g io n a l W o r k s h o p .

7



J a y a w a r d e n a ,  P .A .A .T  P r a w n  F is h e r y  o f S r i  L a n k a . O r ie n t a t io n  W o r k s h o p  
o rg a n iz e d  b y  th e  M in is t r y  o f F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  D e v e lo p m e n t.

W o o d , E  a n d  A . R a ja s u r iy a , 1 9 9 6 . H a n d b o o k  o f p ro te c te d  m a r in e  s p e cie s  in  S r i  
L a n k a . M a r in e  C o n s e r v a t io n  S o c ie ty  a n d  N a t io n a l A q u a t ic  R e s o u rc e s  A g e n c y
2 6  p

D a y a r a t n e , P. 1 9 9 6 . E n v i r o n m e n t a l  a s p e c ts  o f  m a r in e  f is h e rie s  o f  S r i  L a n k a . A s ia -  
P a c ific  F is h e r y  C o m m is s io n .

D a y a r a t n e , P. 1 9 9 6 . R e s e a rc h  a n d  in f o r m a t io n  n e e d s  fo r F is h e r ie s  M a n a g e m e n t  in  
S r i  L a n k a , B O B P / M F A R D  w o r k s h o p .

R a ja s u r iy a , A . 1 9 9 6 . M a r in e  o r n a m e n t a l  f is h e ry  in  S r i  L a n k a . B O B P / M F A R D  
w o r k s h o p .

M a ld e n iy a , R . R e v ie w  o f D e m e r s a l  f is h e ry  c h a r a c te r is t ic s  in  th e  w e s te rn  a n d  
s o u t h e r n  c o a s ta l a re a s . P a p e r  s u b m it t e d  to  D e p a r t m e n t  o f F is h e r ie s  a n d  
A q u a t ic  R e s o u rc e s  D e v e lo p m e n t .

M a ld e n iy a , R . M a r in e  F is h e r ie s  in  S r i  L a n k a  : A  R e v ie w  o f  R e s o u rc e s , E x p lo ita t io n  
a n d  M a n a g e m e n t . P a p e r  p re s e n te d

D a y a r a t n e , P. S t u d y  o f  th e  P u t t a la m / M u n d e l  e s tu a r in e  s y s te m  a n d  a s s o c ia te d  
c o a s ta l w a te rs ; In te g ra te d  a p p r o a c h  fo r th e  C o a s ta l R e s o u rc e s  M a n a g e m e n t  in  
S r i  L a n k a .

R a ja s u r iy a , A . A  M a n a g e m e n t  P la n  fo r  th e  B a r  R e e f M a r in e  S a n c t u a r y .

K u la r a t n e , M .G .  S o c io  e c o n o m ic  s t u d y  o f th e  c o a s ta l c o m m u n it y  in  th e  P u tta la m  
d is t r ic t .

F e r n a n d o , P .A .T .  8 s P. D a y a r a t n e . B e a c h  se in e  f is h e ry  in  th e  N o r t h -W e s t e r n  C o a s t  o f 
S r i  L a n k a .

J a y a w a r d e n a ,  P .A .A .T .  8 c P. D a y a r a t n e  1 9 9 6 . T r a w l  f is h e ry  in  th e  P o rtu g a l B a y  a re a  
o f th e  N o r t h -W e s t e r n  c o a s ta l w a te r s  o f S r i  L a n k a  -  S o m e  m a n a g e m e n t  o p tio n s .

K a r u n a s in g h e ,  W .P .N . T a x o n o m y  a n d  p o p u la t io n  v a r ia b i l i t y  o f s p e c ie s  o f A u s t r a l ia n  
m u lle t  u s in g  a llo z y m e  v a r ia n t s .

K a r u n a s in g h e ,  W .P .N . P o p u la t io n  v a r ia b i l i t y  o f  M u g i l  c e p h a lu s  (P isce s: M u lg ilid a e ) 
fro m  th e  S o u th  P a c ific  a n d  N o r t h  a n d  E a s t  In d ia n  O c e a n s .

A m a r a s o o r iy a , D . N e w  re c o rd  o f L o n g f in  m a k o  s h a r k , I s u r u s  p a u c u s  fro m  S r i  
L a n k a .

M a ld e n iy a , R . T r e n d s  in  o ffs h o re  f is h e ry  d e v e lo p m e n t  o f S r i  L a n k a  as re fle cte d  b y  
th e  f is h in g  fleet.
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J a y a w a r d e n a , P . A . A . T .  a n d  P. D a y a r a t n e  1 9 9 6 . A  p r e l im in a r y  a n a ly s is  o f  th e  re e f 
f is h e ry  i n  th e  a s s o c ite d  c o a s ta l w a te rs  o f  th e  P u tta la m  e s tu a r in e  s y s te m . S r i  
L a n k a  J o u r n a l  o f  A q u a t ic  S c ie n c e s .

K a r u n a s in g h e , W . P. N . a n d  M . J .  S . W ije y a r a tn e  1 9 9 6 . E ffe c ts  o f  m o n s o o n a l 
c u r r e n t s , r a in f a ll  a n d  lu n a  p h a s e  o n  th e  a b u n d a n c e  o f A m b ly g a s t e r  s i r m  in  th e  
c o a s ta l w a te r s  o ff N e g o m b o , S r i  L a n k a . S r i  L a n k a  J o u r n a l  o f A q u a t ic  S c ie n c e s .

Reports &  other documents

• T u r t le  H a tc h e r ie s ; it  a n  a d d it io n a l d e s e rte r  to  th e  tu r t le  f a u n a  o f  S r i  L a n k a ?  
P ro c e e d in g s . P re s e n te d  a t th e  w o r k s h o p  o n  N o r t h e r n  In d ia n  O c e a n  S e a  

T u r t le .

• P re s e n t s t a tu s  o f  th e  T u r t le  f a u n a  o f  S r i  L a n k a . A c c e p te d  to  p r e s e n t  a t  th e  
N o r t h e r n  I n d ia n  O c e a n  S e a  T u r t l e  w o r k s h o p . S u b m it t e d  to  d o n a r  a g e n c y  

N A R E S A  C o lo m b o .
*

• S o m e  o b s e r v a t io n s  o f  T u r t l e  H a tc h e r ie s  o f  S r i  L a n k a  -  I . F . S .  K a n d y . 
P re s e n te d  a t  th e  w o r k s h o p  M in is t r y  o f F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  

D e v e lo p m e n t .

• R e p o rt  o n  th e  w a s h e d  a s h o re  T u r t l e  c a rc a s s e s  in  s o u t h e r n  c o a s ta l a re a . 
P re s e n te d  a t  th e  w o r k s h o p  M in is t r y  o f F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  

D e v e lo p m e n t .

• M a s te r  T h e s is  o n  T r a w l  f is h e ry  in  th e  P o rtu g a l B a y  of th e  P u t t a la m  E s t u a r y  
a n d  p o p u la t io n  d y n a m ic s  a n d  s o m e  a s p e c ts  o f b io lo g y  o f L e io g n a t h u s  
b re v ir o s tr is . S u b m it t e d  to  U n iv e r s it y  o f  C o lo m b o .

Trainings/Workshops/Conferences

• R a ja s u r iy a . Id e n t if ic a t io n  o f S p o n g e s , T u n ic a t e s  a n d  E c h in o d e r m s  . J u n e  

1 9 9 6

• A m a r a s o o r iy a , P .D .K .D .  In t e r n a t io n a l  s y m p o s iu m  o n  th e  b io lo g y  a n d  
c o n s e r v a t io n  o f  A m p h ib ia n s  a n d  R e p tile s  in  s o u t h -e a s t  A s ia . A u g u s t  1 9 9 6 , 

K a n d y .

• M a ld e n iy a , N . K a r u n a s in g h e , D . A m a r a s o o r iy a , T .  F e r n a n d o . F I S  A T  
c o m p u t e r  p r o g r a m . A D B / I C L A R M ,  N A R A  C o lo m b o  o n  M a r c h  1 9 9 6 .

• A m a r a s o o r iy a , P .A .A .T .  J a y a w a r d e n a ,  T .  F e r n a n d o . S c ie n tif ic  D a t a  
P re s e n ta tio n . S id a / S A R E C ,  N A R A  C o lo m b o  o n  A p r i l  1 9 9 6 .

• A m a r a s o o r iy a , P .A .A .T .  J a y a w a r d e n a ,  T .  F e r n a n d o , A . R a ja s u r iy a . M a r in e  
Z o o p la n k to n  E c o lo g y , S id a / S A R E C  U n iv e r s it y  o f R u h u n a  o n  S e p te m b e r  

1 9 9 6 .
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• J a y a w a r d e n a ,  T .  F e r n a n d o . T a x o n o m ic  A s p e c ts  o f c e rta in  g ro u p s  o f M a r in e  
In v e rte b ra te s , B io  D iv e r s it y  E n h a n c e m e n t  P r o je c t / M a r c h  F o r  C o n s e r v a t io n , 
C o r a l  S a n d s  H o t e l/ H ik k a d u w a  o n  N o v e m b e r  1 9 9 6 .

• A l l  o ffice rs  o f M B R D .  S L F A R  a tte n d e d  A n n u a l  S e s s io n s . S L A F A R , S L A A S  
A u d i t o r iu m  o n  J u l y  1 9 9 6 .

• A l l  o ffice rs  o f M B R D .  N A R A / N A R E S A / S i d a  a  R e g io n a l W o r k s h o p . 
N A R A / N A R E S A / S i d a  N A R A  A u d i t o r i u m  o n  O c t o b e r  1 9 9 6 .

• M r .  C h a m in d a  w a s  t r a in e d  in  o p e n  w a t e r  s c u b a  d iv in g

• D r  P. D a y a r a tn e . In te g ra te d  c o a s ta l m a n a g e m e n t  in  t ro p ic a l d e v e lo p in g  
c o u n te ie s  P eo ple  R e p u b lic  o f C h in a ,  2 4 -2 8  M a y , 1 9 9 6

• .D r .  P. D a y a r a tn e . S y m p o s iu m  o n  e n v ir o n m e n t a l  a s p e c ts  o f re s p o n s ib le  
f is h e rie s . S e o u l, R e p u b lic  o f  K o re a , O c t o b e r  1 9 9 6 .

• M s . R . M a ld e n iy a . W o r k s h o p - A D B - I C L A R M  o n  S u s t a in a b le  E x p lo ita t io n  o f 
T r o p ic a l  C o a s ta l F is h  S to c k s  in  A s ia . P h il ip p in e s .

Other activities

A s s is te d  th e  I U C N  in  id e n t if y in g  D o lp h in s  a t  sea in  f i lm in g s  R is s o ’s D o lp h in s  off th e  
c o a s t o f C o lo m b o .

I N L A N D  A Q U A T I C  R E S O U R C E S  A N D  A Q U A C U L T U R E
D I V I S I O N

T h e  m a in  p ro je c ts  a n d  o ffice rs  in v o lv e d  a re  lis te d  b e lo w :

D e v e lo p m e n t  o f  E f f lu e n t  T r e a t m e n t  S y s te m s  fo r s h r im p  c u lt u r e .

D r .  J . M . P . K .  J a y a s in g h e  

D r .  T . B .  W a n n in a y a k e  

D r .  M .D .  A m a r a s in g h e  

M is s . A . S . L . E .  C o re a  

M r . R .G .S .  W ije s e k a ra

D is e a s e  o u t -b r e a k s  in ' s h r im p  c u lt u r e  s y s te m s  o n  p r o b le m  s o ils . A R P  R e s e a rc h  
G r a n t  -  A R P  / 1 2 / 1 5 3 /  1 6 3

D r .  J . M .P .K .  J a y a s in g h e

M is s . A . S . L . E .  C o re a

M r . R .G .S .  W ije s e k a ra

O r n a m e n t a l  F is h  C u lt u r e

D r .  M .M . K u r u p p u

M is s . S . A r iy a r a t n e

M r s . V . R a ja p a k s a
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M a n g ro v e  a n d  W e t la n d  M a n a g e m e n t  a n d  C o n s e r v a t io n  

D r .  M .D .  A m a r a s in g h e  

M rs . V . P a h a la w a tta a r a c h c h i 

M o llu s c  c u lt u r e

D r .  T . B .  W a n n in a y a k e

1.2 Development of effluent treatment systems:
T h e  m a in  o b je c tiv e  w a s  to  d e v e lo p  a p p r o p r ia t e  t r e a t m e n t  s y s te m s  fo r  s m a ll  sc a le  
s h r im p  f a rm in g  s y s te m s  a n d  la rg e  sca le  s h r im p  f a r m in g  s y s te m  to  m in im iz e  th e  r is k  
o f d is e a s e  o u t -b r e a k s  a n d  th e  a d v e rs e  e n v ir o n m e n t a l  im p a c ts  o f  f a r m  e fflu e n ts  o n  
e n v ir o n m e n t  fo r s u s ta in a b le  s h r im p  c u lt u r e  d e v e lo p m e n t.

C h lo r in a t io n  is  a  w id e ly  u s e d  t r e a tm e n t . In v e s t ig a t io n s  w e re  c a r r ie d  o u t  to  
d e te rm in e  th e  effects o f c h lo r in a t io n  o n  b a c te r ia l q u a lit y  o f  p o n d  w a te r , s e d im e n ts  
a n d  f a rm  p e r f o r m a n c e  to g e th e r  w it h  P o s t h a r v e s t  T e c h n o lo g y  D iv is io n .

C h lo r in a t io n  w a s  f o u n d  e ffective  d u r i n g  in i t ia l  g r o w th  sta ge s o f  th e  s h r im p  c u lt u r e  
r e d u c in g  th e  b a c te r ia l lo a d  is  p o n d  w a te r , s e d im e n ts  a n d  in  r e d u c in g  b a c te r ia l 
c o u n ts  in  c u lt u r e d  s h r im p s . T h e  in c id e n c e s  o f  c o m m o n  d is e a s e  s ig n s  / s y m p t o m s  
w e re  lo w  d u r in g  in it ia l  s ta g e s  in  tre a te d  p o n d s  w h e n  c o m p a r e d  to  n o n  tre a te d  

p o n d s .

D iffe re n c e  in  c r it ic a l w a te r  q u a lit y  p a r a m e te r s  w e re  f o u n d  a n d  g r o w t h  o f th e  s h r im p s  
in  c h lo r in a te d  p o n d s  w e re  f o u n d  s lig h t ly  lo w e r  w h e n  c o m p a r e d  n o n  c h lo r in a t e d  

p o n d s .

D e ta il re s e a rc h  f in d in g s  a re  in c lu d e d  in  tw o  d e ta il r e s e a rc h  r e p o r ts  a n d  i n  re s e a rc h  
c o m m u n ic a t io n  lis te d . E x t e n s io n  m a n u a l  h a s  b e e n  p u b lis h e d  o n  t r e a t m e n t  s y s te m  
in c o -o p e r a t in g  f in d in g s .

In v e s t ig a tio n  o n  u t i l iz a t io n  o f m o llu s c  in  e ff lu e n t t r e a tm e n t  s y s te m s  w e re  c o n t in u e d . 
F o llo w in g  4  s p e c ie s  w e re  f o u n d  to  be u s e d  in  e ff lu e n t t r e a tm e n t  s y s te m s .

C ra s s o s tre a  m a d r a s e n s is

M e re tr ix  c a s ta

G r a f f  r a r iu m  sp .

P e m a  p e m a

G r o w t h  ra te s  o f  a b o v e  4  s p e c ie s  w e re  a s s e s s e d  in  e ff lu e n t t r e a tm e n t  s y s te m  a n d  
w e re  f o u n d  1 c m /  m o n t h  3 - 4  m m , 3 . 4 -  m m , 8 - 9  m m  re s p e c tiv e ly  in  e ff lu e n t 
w a te r. S u r v iv a l  ra te s  w e re  f o u n d  b e tw e e n  7 5  to  9 0 %  in  fa v o u ra b le  s a lin ity  ra n g e s . 
F o r  lo w  s a lin ity  a re a s  M . c a s ta  a n d  C .  m a d r a s e n s is  w e re  f o u n d  s u ita b le  fo r h ig h  
s a lin ity  a re a s  P. p e m a  a n d  G . t u m i d u m  w e re  f o u n d  s u ita b le . E x p e r im e n t s  w e re  
c o n d u c te d  o n  t h e ir  f ilte r in g  e ffic ie n c y . T w o  d e ta il re s e a rc h  re p o rts  w e re  p r o d u c e d  
o n  th e  f u n d in g .

In v e s tig a tio n  o n  u t i l iz a t io n  o f g r o u n d  w a t e r  fo r  s h r im p  c u lt u r e  a n d  d e ta il s t u d y  o n  
c o m p a r is o n  o f c o m p le te  r e c a lc u la t io n  s y s te m s  a n d  s e m i-e n c lo s e d  s y s te m s  w e re  
in it ia te d  .C r it ic a l  w a te r  q u a lity ,  f a rm  p e rf o rm a n c e  a n d  h e a lth  of th e  c u lt u r e d  s h r im p  
w e re  m o n ito re d .

1 .3  D is e a s e  o u t -b r e a k s  i n  s h r i m p  c u l t u r e  s y s t e m  o n  p r o b le m  s o i ls .  A R P /  
1 2 / 1 5 3  / 1 6 3  A  p r o j e c t  f u n d e d  b y  A R P  w a s  c o n t i n u e d .

T h e  m a in  o b je c tiv e s  o f th is  p r o g r a m m e  in c lu d e d  id e n tif ic a t io n  o f d iffe re n t p r o b le m  
soils  in  th e  a re a s  e a r m a r k e d  fo r  s h r im p  c u lt u r e  in  N W P  a n d  th e ir  p ro p e rt ie s  u s e fu l 
in  m a n a g in g  th o s e  s o ils  fo r s h r im p  c u lt u r e  a n d  , to  id e n tify  c o m m o n  s y m p t o m s  
s h r im p  c u lt u r e  s y s te m s  o n  th e s e  s o ils  a n d  to f in d  re la tio n  s h ip s  b e tw e e n  s o il q u a lit y  
a n d  th e  fa rm  m a n a g e m e n t  w it h  d is e a s e  o u t -b r e a k s . S e v e ra l m a n a g e m e n t  s tra te g ie s
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to m in im iz e  th e  r is k  o f  d ise a se  o u t -b r e a k s  d u e  to  p r o b le m  s o ils  h a v e  b e e n  fo u n d  . 
T h e  f in a l r e p o r t  in c o r p o r a t in g  re s e a rc h  f in d in g s  in  p r e p a r a t io n . T w o  d e ta il re s e a rc h  
re p o rts  h a v e  b e e n  p ro d u c e d  (Ref. R e s e a rc h  re p o rts ).

1 .4  M o l l u s c  c u l t u r e

T h e  f in a l o b je c tiv e  o f  th is  lo n g  te rm  p ro je c t  w a s  to  d e v e lo p  a p p r o p r ia t e  te c h n o lo g ie s  
to c o lle c t  s p a t  a n d  c u lt u r e  o f M o llu c k  in  b r a c k is h  w a te r  a re a s  o f  S r i  L a n k a  a n d  to 
t r a n s f e r  th e  te c h n o lo g y  to fa rm s .

A p p r o p r ia t e  te c h n o lo g ie s  h a v e  b e e n  d e v e lo p  a n d  p ro v e d  s u c c e s s fu l. T h e  te c h n o lo g y  
t r a n s f e r  a s p e c t  w a s  c o n c e n tra te d  d u r i n g  1 9 9 6 . W it h  th e  h e lp  o f  S o u t h e r n  
D e v e lo p m e n t  C o u n c i l  a n d  In d u s t r ia l  D e v e lo p m e n t  B o a r d  a  c o m m u n it y  p a rt ic ip a te d  
p ro je c ts  w e re  c o m p le te d  a n d  te c h n o lo g y  w a s  tra n s f e rre d . E x t e n s io n  : M a n u a ls  w e re  
p r e p a r e d  a n d  s e v e ra l w o r k s h o p s /  s e m in a r s  h a v e  b e e n  c o n d u c te d .

1 .5  M a n g r o v e  -  W e t la n d  M a n a g e m e n t  C o n s e r v a t i o n

C o m p le t e d  w o r k  o n  p r o d u c t iv it y  a n d  b io m a s s  d is t r ib u t io n  o f  se a  g ra s s e s  in  N e g o m b o  
la g o o n  a n d  p r e l im in a r y  s tu d ie s  o n  fo o d  w e b  a n a ly s is  w e re  c o m m e n c e d  a n d  m o n t h ly  
d a ta  c o lle c t io n  is  u n d e r w a y .

M a n g r o v e  a n d  s e a g ra s s  d is t r ib u t io n  in  N e g o m b o , C h i la w  a n d  P u t t a la m  la g o o n s  w e re  
m a p p e d  u s in g  re c e n t  a e ria l p h o t o g r a p h s  to  a s c e rta in  th e  t e m p o r a l  c h a n g e s . T h e  
f u n d in g  h a v e  b e e n  p re s e n te d  a t  th e  S A R E C  w o r k s h o p  in  O c t .  1 9 9 6 . D e ta il  f u n d in g s  
a re  g iv e n  in  r e s e a r c h  c o m m u n ic a t io n s .

P a r t ic ip a te d  in  th e  p r e p a r a t io n  o f m a n a g e m e n t  p la n  fo r th e  m a n g r o v e  p ro te c tio n  
s ite s  , id e n t if ie d  fo r  th e  N a t io n a l M a n g ro v e  c o n s e r v a t io n  p r o g r a m m e  b y  D e p a r t m e n t  
o f F o r e s t . T h e  d e ta il m a n a g e m e n t  p la n  h a s  b e e n  p r e p a r e d  a n d  p u b lis h e d . 
M a n a g e m e n t  p la n  h a s  b e e n  p re s e n te d  to  Forrest D e p a r t m e n t  a n d  M in is t r y  o f 
E n v i r o n m e n t a l .

1 .6  A s s e s s m e n t  o f  f r e s h w a t e r  o r n a m e n t a l  f is h  r e s o u r c e s  i n  s e le c t e d  a re a s  
a n d  b u i l d i n g  u p  o f  a  b r o o d s t o c k  o f  f is h  b e in g  b r e d  f o r  e x p o r t .

A r e a s  s e le c t e d  :

R iv e r  b a s in s  o f  K e la n i,  K a lu  a n d  B e n t a r a  a re a  (W a la w e  G a n g a ) a n d  A m b a g a m u w a  
G a n g a  in  G in ig a t h h e n a

S u r v e y  in c lu d e d  s t u d y  o f fo llo w in g  c h a r a c te r is t ic s  

i . H a b it a t

B o t t o m  t o p o g r a p h y  a n d  s t r u c t u r e  _  e .g  S a n d  / p e b b le s  / d e t r it u s  / s ilt

D e p t h  o f  w a te r

P re s e n c e  o f  a q u a t ic  p la n ts .

T e m p e r a t u r e

ii. C h e m ic a l  c h a r a c te r is t ic s

p H ,  H a r d n e s s

iii. F is h  f a u n a

a. L o c a t io n

O p e n  s tre a m  

a lo n g  th e  b a n k s  

u n d e r  ro o ts  / lo g s  etc.

b . S p e c ie s  id e n tif ic a tio n
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e n d e m ic  , c o m m o n /  s c a rc e  

in d ig e n o u s , c o m m o n /  s c a rc e

c. S ize  ra n g e  

R e s u lts

d . E n d e m ic  s p e c ie s  o b s e rv e d

a. P u n tiu s  n ig ro fa sc ia tu s

size  ra n g e  10 m m  -  7 0  m m , i n  1 to  4  m  w id e  s lo w  -  f lo w in g  s tre a m s  
, p H  ra n g e  = 5 .8  to  6 .7 ,  f is h  in  b r e e d in g  c o lo u rs  f ro m  F e b r u a r y  to  
A p r i l .  , J u v e n i le s  in  M a r c h

b. P u n tiu s  cu m ing ii

S iz e  r a n g e  15 m m  -  6 5  m m  i n  r e s t r ic te d  n u m b e r s  in  th e  K e la n i 
r iv e r  b a s in , in  s p e c ific  a re a s  , p H  ra n g e  = 5 .7  to 6 .2 , b ro o d s t o c k  
o b s e rv e d  f r o m  F e b r u a r y  to  M a r c h

C . P u n tiu s  t i t te y a

in  v e r y  s m a ll  n u m b e r s  in  G in ig a t h h e n a  a n d  E lp it iy a . , a ll  a d u lt s

R a s b o ra  v a te r if lo r is  o b s e rv e d  i n  th e  K a lu  G a n g a  a n d  a n d  B e n t a r a  
G a n g a  t r ib u t a r ie s  a n d  v a r ie d  f r o m  f r y  to  a d u lt  sta g e s.

O t h e r  c y p r in d s  o b s e rv e d :

P u n tiu s  b im a c u la tu s

G arra c e y lo n e n s is

F a m ily  B a lito r id a e

A ca n th o co b itis  u ro p h th a lm u s

S ch is tu ra  n o to s tig m a

F a m ily  A p lo c h e ilid a e

A p lo ch e ilu s  d a y i

F a m ily  B e lo n tid a e

B elo n tia  s ig n a ta  o b s e rv e d  o n ly  in  th e  B a la n g o d a  (a d u lts  ) a n d  E lp it iy a  a re a s  

(ju v e n ile  sta g e ). , T e m p e r a t u r e  = 2 6  -  2 8 _ ° C , W a t e r  h a r d n e s s  = 1 0 - 2 0  p p m

2 . In d ig e n o u s  sp e cie s  id e n tif ie d

P u n tiu s  sa ra n a  
P u n tiu s  d o rsa lis  
P u n tiu s  f i la m e n to s u s  
P u n tiu s  v itta tu s  
D anio m a la b a ricu s  
R a sb o ra  d a n ic o n iu s  
D anio a e q u ip in n a tu s  
P u n tiu s  p le u ro ta e n ia  
C hela  la u b u ca  
M y s tu s  v itta tu s
R a sb o ra  caverii -
T ilapia spp .
A p lo ch e ilu s  w e rn e r i  
X e n e n to d o n  can c ila
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R e s id e n ts  o f  th e  a re a  m e n t io n e d  t h a t  th e  s tre a m s  w e re  b e in g  f is h e d  r e g u la r ly , 
e x c e p t in  o n e  a re a  a n d  t h a t  le a f e x tra c ts  w e re  b e in g  u s e d  a s  s e d a tiv e s .

W o r k  is  b e in g  c o n t in u e d .

1 .7  E x p e r i m e n t a l  i n d u c e d  b r e e d in g  o f  s e le c t e d  f r e s h w a t e r  f i s h  s p e c ie s  o f  S r i  
L a n k a .  C A R P  1 2 / 2 4 2 / 1 8 9

S p e c ie s  s e le c te d

P u n tiu s  n ig ro fa sc ia tu s  

P u n tiu s  cu m in g ii 

D a n io  p a th ir a n a

N a t u r a l  b r e e d in g  w a s  s tu d ie d  p r io r  to  in d u c e d  b re e d in g .

F is h  c o lle c t io n s  w e re  c a r r ie d  o u t  f ro m  s m a ll  s tre a m s  in  H a n w e lla ,  A v is s a w e lla  a n d  
P a r a k a d u w a  a re a s . T h e  f is h  w e re  re a re d  o n  m in c e d  o x  h e a r t  a n d  t r a s h  fis h  u p t o  
a d u lt  s ta g e .

M a le s  w i t h  b r e e d in g  c o lo u r s  a n d  g r a v id  fe m a le s  w e re  m a te d  u s in g  fin e  le a v e d  p la n ts  
a n d  m e s h  f r a m e s  a s  e g g  re c e p to rs  fo r th e  tw o  P u n t iu s  s p e c ie s  w h ile  D. P a th ira n a  
w a s  b r e d  u s in g  a q u a t ic  p la n ts .

In d u c e d  b r e e d in g  w a s  s u c c e s s f u lly  c a r r ie d  o u t  o n  P . N ig ro fa sc ia tu s  a n d  P. cum ingii.

P u n tiu s  b a n d u la  w a s  s u c c e s s f u lly  c ro s s e d  w it h  P. n ig ro fa sc ia tu s  a n d  th e  p r o g e n y  h a s  
b e e n  r e a r e d  to  a d u l t  s ize .

D anio  p a th ir a n a  w a s  f o u n d  to  b e  a n  e gg  s c a tte re r  a n d  p re f e rre d  to  s p a w n  o n  lo n g  
d a y s .

P. n ig ro fa sc ia tu s  s p a w n e d  a t p H  v a lu e s  r a n g in g  fro m  6 .5  to  6 . 8  w h ile  th e  o th e r  tw o  
s p e c ie s  s p a w n e d  a t  a  p H  ra n g e  o f 7 .0  -  7 .3 .

T h e  f ry  w e r e  re a r e d  o n  liv e  feeds s u c h  a s  ro tife rs  a n d  D a p h n ia  r e a r e d  in  N A R A .

M e th o d  o f  a d m in is t e r in g  h o r m o n e s  in to  th e  b o d y  c a v it y  w a s  f o u n d  to  be m o re  
e ffe ctive  t h a n  i n t r a -m u s c u l a r  a d m in is t e r in g .

E ffe c tiv e  d o s a g e  o f  h o r m o n e s  w a s  0 .0 0 6  m g  / 2  -3  g  b o d y  w t  o f  f is h .

1 .8  U t i l i z a t i o n  o f  M o l l u s c  t o  t r e a t  e f f lu e n t s .

S e le c t io n  o f  s p e c ie s  s u ita b le  fo r e ff lu e n t t r e a t m e n t  s y s te m s  in  S r i  L a n k a . 

F o l lo w in g  s p e c ie s  w e re  a s s e s s e d .

1. C r a s so s tr e a  m a d r a s e n s is

2 . M eretrix  c a s ta

3. G a ffra r iu m  tu m id u m

4. P e m a  p e m a  

C. M a d r a s e n s is

G r o w t h  ra te  

S a l in it y  to le ra n c e  

S u r v iv a l  ra te  

F r y  g r o u n d s

F r y  c o lle c t io n  s e a s o n  

M eretrix  c a s ta  (C lam )

- O y s t e r

-  C la m

- C o c k le

- M u s s e l

-  1  c m /  m o n t h

- 5 %  -  3 5  %

- 9 0 %

- W a n a t h a v il lu e , U d a p p u ,  C h i la w ,  
N e g o m b o

- N o v e m b e r  - A p r i l
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G r o w t h  ra te  

S a lin it y  to le ra n c e  

S u r v iv a l  ra te  

F r y  g r o u n d s  

F i y  c o lle c tio n  s e a s o n

G affrarium  tu m id u m  (C o c k le ) 

G r o w t h  ra te  

S a lin it y  to le ra n c e  

S u r v iv a l  ra te  

F i y  g r o u n d s  

F i y  c o lle c tio n  s e a s o n

P e m a  p e m a  (B r o w n  m u s s e l)  

G r o w t h  ra te  

S a lin it y  to le ra n c e  

S u r v iv a l  ra te  

F r y  g r o u n d s  

F r y  c o lle c tio n  s e a s o n

R e c o m m e n d a t io n

F o r  lo w  s a lin ity  

S h r im p  c u lt u r e  a re a s  

F o r  H ig h  s a lin ity  

S h r im p  c u lt u r e  a re a s

3 - 4  m m / m o n t h  

5 %  -35%
90 %
C h i la w ,  M u n d a l ,  M a d u r a n k u l iy a  

Y e a r  r o u n d

3 - 4  m m / m o n t h  

25% -45%
75%
K a lp it iy a  / P u t t a la m  la g o o n  

Y e a r  r o u n d
r

8 - 9  m m / m o n t h  

25% -40%
75 %
C h i l a w  to  T a n g a lle  (C o a s ta l a re a ) 

M a y  to  A u g u s t

M. c a s ta  

C. m a d r a s e n s is  

P e m a  p e m a  

G. tu m id u m

2.Training of officers
T w o  o ffice rs  w e re  t r a in e d  a t  A A H R I  ( A q u a t ic  A n i m a l  H e a lt h  L a b o r a t o r y  B a n g k o k ) o n  

s h r im p  H e a lth  M a n a g e m e n t .

O n e  o ffice r w a s  t r a in e d  a t  F r e s h  w a te r  f is h e rie s  R e s e a r c h  S ta t io n  a t  B a t u b e r e n d a m  

o n  c a p tiv e  b re e d in g  o f  o r n a m e n t a l  f is h  s p e c ie s .

T w o  o ffice rs  w e re  t r a in e d  a t  S a b a h , M a ly s ia  a n  A q u a c u lt e  o f C o r a l  f is h  a n d  
s u s ta in a b le  re e f f is h e ry .

M r . S . W ije s e k a ra  w a s  s u c c e s s fu l in  o b t a in in g  a  g r a n t  to fo llo w  a  M .S c  c o u rs e  a t 
A s ia n  In s t itu te  T e c h n o lo g y , T h a i la n d  o n  th e  b a s is  o f  m e r its  o fta in e d  fo r re s e a rc h  

w o r k  h e  h a s  c a rr ie d  o u t  a t  N A R A .

In it ia te d  a  P h .D  t r a in in g  fo r o n e  o ffice r o n  S h r i m p  H e a lt h  M a n a g e m e n t  w it h  S I  A D  A  
P ro je c t a n d  F A O  / T C P  p ro je c t  o n  s h r im p  H e a lt h  M a n a g e m e n t .

In it ia te d  a  P h .D  t r a in in g  p r o g r a m m e  in  fo r  o n e  o ffic e r F r e s h  w a te r  a q u a c u lt u r e  
m a n a g e m e n t  w it h  th e  a s s is ta n c e  f ro m  A C I R ,  K e la n iy a  U n iv e r s it y  -  R e s e a rc h  

p ro g ra m m e .
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3. Training and Extension programms
• C o n d u c t e d  S e m in a r  o n  M o llu s c  c u lt u r e  in  S r i  L a n k a  fo r  m e d ia  p e rs o n n e l a t 

G o v e r n o r s  a u d it o r iu m , G a lle .

• In s p e c t io n  o f  o r n a m e n t a l  f is h  p o n d  c u lt u r e  s ite s  a r o u n d  T h a l a t u  O y a , K a n d y , 
b e lo n g in g  to  th e  b e n e fic ia rie s  o f  th e  K a n d y  R e g io n a l R u r a l  D e v e lo p m e n t  
P r o g r a m m e . O r g a n iz e d  b y  th e  v e te r in a r y  S u r g e o n ’s office.

• L e c t u re s  to  Y e a r  10 a n d  11 s tu d e n t s  o f  B a n d a r a n a y a k e  M a h a  v id y a la y a , 
G a m p a h a ,  o n  “O r n a m e n t a l  F is h  b r e e d in g  a n d  c u l t u r e ” . F r e s h w a t e r  f is h  / p r a w n  
c u lt u r e ,  f is h  c u lt u r e  in  m u d  p o n d s  a n d  m a n g r o v e  e c o s y s te m s .

• T a l k  o n  “ R e a r in g  o f  o r n a m e n t a l  f is h  o n  a  c o m m e r c ia l  s c a le ” to  a  g a t h e r in g  a t  th e  
office o f  th e  P r a d e s h y a  S a b h a w a , W e n n a p p u w a , a t  th e  r e q u e s t  o f th e  M in is t r y  
o f  F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  D e v e lo p m e n t .

• L e c t u r e s  to  s ta ff  a n d  t ra in e e s  o f  th e  S a t h y o d a y a  C e n t r e ,  M a h a k a n d a , K a n d y  o n  
“B r e e d in g  a n d  P o n d  c u lt u r e  o f O r n a m e n t a l  a n d  fo o d  f is h ” .

• A  b u y -b a c k  o rn a m e n te d  f is h  c u lt u r e  p r o g r a m m e  w a s  in it ia t e d  fo r  o u t  -g r o w e rs  
w i t h  I n la n d  F is h e r ie s  D e v e lo p m e n t  D iv is io n  M O F A R  a t  A v is s a w e lla  e le c to ra te .

• S e m in a r  o n  m o l lu s c  c u lt u r e  -  K a d o lk e le  fo r  m e d ia  p e r s o n .

• A w a r e n e s s  p r o g r a m m e  o n  f re s h w a te r  p r a w n  c u lt u r e .

• F o r  s c h o o l te a c h e rs  : B a d d e g a m a , M e e p a w a la

• F o r  G r a m a s e w a  N i l a d a r i : B a la p it iy a  A G A  -D iv is io n

• T r a i n i n g  p r o g r a m m e  o n  o y s te r  c u lt u r e  fo r f is h e r m e n  , M o r a t u w a .

• S e m in a r  o n  F is h e r ie s  In v e s t m e n t s  fo r  B a n k  M a n a g e r s , B a n k  lo a n  o ffice rs . B a n k  
o f  C e y lo n , le c tu r e  o n  M in im iz in g  In v e s t m e n t  R is k s  in  S h r i m p  C u lt u r e .

• W o r k  s h o p  o n  e n v ir o n m e n t a l  P ro te c tio n  a t  M a h a m a y a  G i r ls  C o lle g e , K a n d y . 
L e c t u r e  o n  M a n g r o v e s  o f  S r i  L a n k a .

• W o r k s h o p  o n  S h r i m p  D is e a s e , O r g a n iz e d  b y  E D B  a t  V ik k a la . “H e a lt h  
M a n a g e m e n t  P r o b le m s  in  S r i  L a n k a ” .

• W o r k s h o p  o n  M a n a g e m e n t  s tra te g ie s  o f  M a n g r o v e  H a b it a t s  in  th e  c o a s ta l B e lt  
b e tw e e n  N e g o m b o  a n d  W a n a t h a v i l lu .  D e p a r t m e n t  o f  F o r e s t  a n d  I U C N .

• M a n g r o v e  f a u n a  in  th e  m a n g r o v e  h a b ita ts  b e tw e e n  N e g o m b o  -  W a n a t h a v i l lu .

• S o c io -e c o n o m ic  a s p e c ts  o f m a n g ro v e  h a b ita ts  b e tw e e n  N e g o m b o  a n d  
W a n a t h a v i l lu .

• P u b lic  le c tu re  o n  E c o lo g ic a l a n d  E c o n o m ic  im p o r t a n c e  o f S r i  L a n k a n  m a n g ro v e . 
W ild life  a n d  N a t u r e  P ro te c tio n  S o c ie ty .

• I U C N  -  M a r c h  fo r c o n s e rv a t io n . B io d iv e r s ity  s k ills  e n h a n c e m e n t  p ro je c t  :-  
L e c t u r e  o n  M a n g r o v e -b io  d iv e rs ity .

• W o r k s h o p  o n  F is h  c u lt u r e  in  R ice  fie ld s . P r o v in c ia l  R ic e  R e s e a rc h  In s t it u te , 
B o m b u w a la .  M a n a g e m e n t  o f E n v ir o n m e n t  in  r ic e  f is h  c u lt u r e .

• S e m in a r  o n  R u h u n a  D e v e lo p m e n t  p r o g r a m m e  M a t a r a . A q u a t ic  R e s o u rc e s  
D e v e lo p m e n t  in  R u h u n a .

• A s ia  F is h e r ie s  a n d  S e a fo o d  C o n fe re n c e  . D e n a n g , M a la y s ia  , P re s e n ta tio n  o n  S r i  
L a n k a  : A n  I m p o r t a n t  se a fo o d  e x p o rte r  in  A s ia  a n d  its  p o t e n t ia l  fo r p r o d u c in g  
q u a lit y  c u lt u r e  b a s e d  c o m m o d it ie s .

• A n n u a l  s e m in a r . D e p a r t m e n t  o f A n im a l,  S c ie n c e  U n iv e r s it y  o f P e ra d e n iy a . G u e s t  
s p e e c h :
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• P re s e n t s ta tu s  o f s h r im p  c u lt u r e  i n d u s t r y  in  S i r  L a n k a  a n d  th e  effects o f th e  
in d u s t r y  o n  th e  e n v ir o n m e n t .

• T r a i n i n g  p r o g r a m m e  o n  F is h  c u lt u r e  fo r  o ffice rs  o f  th e  D O A  a t  U d a w a la w a : 
E n v ir o n m e n t a l  P ro b le m s  a n d  m a n a g e m e n t  o f  e n v ir o n m e n t  in  r ic e  f is h  c u lt u r e .

• S e rie s  o f le c tu re s  to w o r k e r s  o f  th e  N a t io n a l  Z o o lo g ic a l G a r d e n s , D e h iw a la  o n  
“O r n a m e n t a l  F is h  B r e e d in g  a n d  c u lt u r e ” .

• O n e -d a y  t r a in in g  to 10 p a r t ic ip a n t s  f r o m  C h i la w  a n d  W e n n a p p u w a  a re a  o n  
“O r n a m e n t a l  F is h  c u lt u r e  in  m u d  p o n d s ” .

• In t r o d u c t io n  to  th e  O r n a m e n t a l  F is h  I n d u s t r y -  a  s e m in a r  fo r 3 5  p a r t ic ip a n t s  a t 

N A R A .

• R e s o u rc e  p e rs o n  a t  th e  w o r k s h o p  o n  “F r e s h w a t e r  f is h e s  o f S r i  L a n k a  “o rg a n iz e d  
b y  th e  W ild  L ife  C o n s e r v a t io n  D e p a r t m e n t .  G ir i t h a le  fo r  th e  W i ld  L ife  R a n g e rs . -  

D r .  M .M . K u r u p p u .

• T r a i n i n g  C o u r s e  in  O r n a m e n t a l  F i s h  C u l t u r e  a n d  v is it  to  f is h  fa rm s  in  
A r u n a p u r a .  A r a la g a n w ila  i n  th e  M a d u r u  O y a  S y s te m . -  D r .  M .M . K u r u p p u .

• T r a i n i n g  fo r F is h e r ie s  In s p e c t o r s  in  o r n a m e n t a l  f is h  B r e e d in g  a n d  C u lt u r e ,  a t  

N A R A .

4. Major consultancy
• C o lo m b o  p o r t  e x te n s io n  p r o je c t  -  E I A  s t u d y  o n  B io lo g ic a l a s p e c ts .

• P re p a ra t io n  o f  m a n a g e m e n t  p la n  fo r  N a t io n a l  M a n g r o v e  C o n s e r v a t io n  p ro je c t  
to g e th e r  w it h  D e p a r t m e n t  o f  F o r e s t  a n d  R u h u n a  U n iv e r s it y .

5. Scientific Communications / Research papers
• J a y a s in g h e  J . M . P . K . ,  F o n s e k a , T . S . G ,  C o r e a  A . S . L . E .  a n d  W ije s e k a ra , R .G .S .  

(1 9 9 6 ) In v e s t ig a t io n  o n  w h it e  s p o t b a c u lo v ir u s  ( S E M B V )  o u t -b r e a k  in  s h r im p  
c u lt u r e  s y s te m s  in  S r i  L a n k a . P ro c e e d in g s : S r i  L a n k a  A s s o c ia t io n  fo r 
A d v a n c e m e n t  o f S c ie n c e s  -  5 2 n d  A n n u a l  s e s s io n .

• J a y a s in g h e  J . M .P .K . ,  W ije s e k a ra , R .G .S .  a n d  C o re a  A . S . L . E  1 9 9 6 .

• E c o n o m ic  p r o b le m s  re la te d  to  e n v ir o n m e n t  in  d iffe re n t  s h r im p  c u lt u r e  s y s te m s  
in  S r i  L a n k a . P ro c e e d in g s : S r i  L a n k a  A s s o c ia t io n  fo r A d v a n c e m e n t  o f S c ie n c e s  -  
5 2 n d  A n n u a l  s e s s io n

• W ije s e k a ra , R .G .S . ,  C o re a  A . S . L . E  a n d  J a y a s in g h e  J . M . P . K . ,  (1 9 9 6 ).

• T e c h n o lo g y  a n d  P e rfo rm a n c e  o f  s h r im p  f a r m in g  in d u s t r y  in  th e  N o r t h  -w e s te r n  
p ro v in c e .

• P ro c e e d in g s : S r i  L a n k a  A s s o c ia t io n  fo r  F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  -  2 n d  
A n n u a l  se s s io n .

• C o re a  A .S .L . E ,  W ije s e k a ra , R .G .S .  a n d  J a y a s in g h e  J . M . P . K . ,  (1 9 9 6 ).

• D is t r ib u t io n  o f s h r im p  f a r m s  in  th e  N o r t h  W e s t e r n  P ro v in c e  in  S r i  L a n k a  a n d  
M a jo r  fa c to rs  a ffe c tin g  t h e ir  p r o d u c t iv it y .  P ro c e e d in g s : S r i  L a n k a  A s s o c ia t io n  fo r 
F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s  -  2 n d  A n n u a l  s e s s io n .

• C o re a  A .S .L . E ,  J a y a s in g h e  J . M . P . K . ,  a n d  E k a r a t n e  S . U . K  (1 9 9 6 ).

• A u t o p o llu t io n  : A  m a jo r  th r e a t  to  th e  s h r im p  f a r m in g  in d u s t r y  in  S r i  
L a n k a . P ro c e e d in g s  : S e c o n d  In t e r n a t io n a l  C o n fe re n c e  o n  th e  c u lt u r e  o f P e n a e id  
P r a w n s  a n d  s h r im p s . T h e  P h illip in e s .

• J a y a s in g h e  J . M . P . K  (1 9 9 6 ) C la s s if ic a t io n  o f  a c id  s u lp h a te  so ils  in  S r i  L a n k a  w it h  
s p e c ia l re fe re n c e  to s h r im p  fa rm in g .
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• A c c e p te d  fo r  S e c o n d  In t e r n a t io n a l  C o n fe re n c e  o n  c u lt u r e  o f  P e n a e id  p r a w n s  a n d  
s h r im p s .  (Ilo  ilo  P h i l ip p in e s ) .

• A r iy a r a t n e  M .H .S .  (1 9 9 6 ) G r o w t h  a n d  s u r v iv a l  o f C o m m o n  c a r p  (C y p r in u s  carp io ) 
f ry  re a r e d  a t  d iffe re n t  s to c k in g  d e n s itie s .

• S r i  L a n k a  j o u r n a l  o f a q u a t ic  s c ie n c e s . S r i  L a n k a  A s s o c ia t io n  fo r  F is h e r ie s  a n d  
A q u a t ic  R e s o u rc e s .

• J a y a s in g h e ,  J . M . P . K .  (1 9 9 6 ) S r i  L a n k a  : A n  Im p o r t a n t  s e a fo o d  e x p o r te r  in  A s ia  
a n d  its  p o t e n t ia l  fo r  p r o d u c in g  q u a lit y  c u lt u r e  b a s e d  c o m m o d it ie s .

• P ro c . A s ia n  F is h e r ie s  a n d  S e a fo o d  c o n fe re n c e . T e n o n g  ,M a la s ia .

• C o r e a  A . S . L . E ,  J a y a s in g h e  J . M . P . K . ,  a n d  E k a r a t n e  S .U .K ( 1 9 9 6 ) .

• D is e a s e  o u t b r e a k  in  s h r im p  c u lt u r e  s y s te m s  in  S r i  L a n k a  w it h  s p e c ia l re fe re n c e  
to w a t e r  q u a l i t y  d e te r io ra t io n  : A  f a rm  s u rv e y .

• P ro c e e d in g s : R e g io n a l w o r k s h o p  o n  “R e s e a rc h  fo r  th e  M a n a g e m e n t  o f  C o a s ta l 
R e s o u r c e s  in  th e  T r o p i c s ” (S A R E C  / N A R A  w o r k s h o p ).

• A m a r a s in g h e ,  M .D .  (1 9 9 6 ) L e a f  l it te r  d e g ra d a t io n  in  th e  m a n g a ls  o f D u t c h  b a y  
S r i  L a n k a .

• S r i  L a n k a  J o u r n a l  o f  A q u a t ic  s c ie n c e s .

• P a h a la w a t t a a r a c h c h i ,  V  a n d  A m a r a s in g h e , M .D  (1 9 9 6 ).  L e a f  l i t t e r  d e c o m p o s it io n  
a n d  c h a n g e s  in  le a f  C :N  ra t io  in  a  m a n g a l o n  th e  w e s t  c o a s t  o f  S r i  L a n k a .

• S r i  L a n k a  j o u r n a l  o f  a q u a t ic  s c ie n c e s .

• A m a r a s in g h e ,  M .D .  a n d  P a h a la w a tta a r a c h c h i,  V  (1 9 9 6 ) M a n g a ls ,  s a lt  m a r s h e s  
a n d  s e a g ra s s  b e d s  o n  th e  N o r t h -W e s t e r n  c o a s t S r i  L a n k a . D is t r ib u t io n  e x te n t 
a n d  t h e ir  s o c io -e c o n o m ic  im p o r ta n c e ,

• R e g io n a l w o r k s h o p  o n  “C o a s ta l R e s o u rc e s  M a n a g e m e n t  in  th e  T r o p ic s  “ ( S A R E C  
/ N A R A )  O c t .  1 9 9 6 .

• P a h a la w a t t a a r a c h c h i , .V ,  V id a n a p a t h ir a n a .S ,  A m a r a s in g h e , M .D .  (1 9 9 6 ) F u n g a l  
c o m m u n it ie s  a s s o c ia te d  w it h  th e  d e c o m p o s in g  R h iz o p h o r a  m u c r o n a t a  le a f lit te r  
in  th e  m a n g a ls  o f  N e g o m b o  la g o o n , S r i  L a n k a .

• P ro c . R e g io n a l w o r k s h o p  o n  “C o a s ta l R e s o u rc e s  M a n a g e m e n t  in  th e  t r o p ic s ” 
(S A R E C /  N A R A ) O c t .  1 9 9 6 .

• A m a r a s in g h e ,  M .D .  a n d  P a h a la w a tta a r a c h c h i,  .V , (1 9 9 6 )

• In f lu e n c e  o f  a n th o r o p o g e n t ic  fa c to rs  o n  th e  d is t r ib u t io n  a n d  s t r u c t u r e  o f 
m a n g a ls  in  a  la g o o n  o n  th e  w e s t  c o a s t o f S r i  L a n k a .

• S u b m it t e d  to  In t e r n a t io n a l  jo u r n a l  o f  E c o lo g y  a n d  e n v ir o n m e n t a l  s c ie n c e s .

• M . M . K u r u p p u  a n d  S .U .K .  E k a r a t n e  (1 9 9 6 ) C o a s ta l A r te m ia  c u l t u r e  in  S r i  L a n k a  
fo r c y s t  a n d  b io m e s  p r o d u c t io n .

• B o o k  o f  a b s t r a c t s  -  W o r k s h o p  o n  c o a s ta l a q u a c u lt u r e  A p r i l  , 2 3 -  2 4  1 9 9 6 , 
K a r a c h c h i .

• K u r u p p u ,  M .M . a n d  E k a r a t n e  S .U .K .  (1 9 9 6 ) E ffe c t o f  p r o c e s s in g  p a c k in g  a n d  
s to c k a d e  o n  th e  h a t c h in g  q u a lity  o f A rte m ia  c y s ts .

• P re s e n te d  a t  th e  2 n d  A n n u a l  s e s s io n s  o f S r i  L a n k a  A s s o c ia t io n  fo r F is h e r ie s  a n d  
A q u a t ic  R e s o u r c e s  2 6  - 2 7  J u n e ,  1 9 9 6 . F u l l  p a p e r  fo rw a rd e d  to be p u b l is h e d  in  
S r i  L a n k a  j o u r n a l  o f  A q u a t ic  S c ie n c e s .

• K u r u p p u ,  M .M  a n d  E k a r a t n e ,  S .U .K  (1 9 9 6 ) C o a s ta l A r te m ia  c u l t u r e  in  S r i  L a n k a  
fo r c y s t  a n d  b io m a s s  p r o d u c t io n  P re s e n te d  a t th e  R e g io n a l w o r k s h o p  o n
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“R e s e a rc h  fo r  th e  M a n a g e m e n t  o f c o a s ta l R e s o u rc e s ” in t  h e  t r o p ic s  9  -  10 

O c to b e r , 1 9 9 6 .

F u l l  p a p e r  -f o r w a r d e d  fo r p u b lic a t io n  in  p ro c e e d in g s .

K u r u p p ,  M .M  a n d  E k a r a t n e , S .U .K . (1 9 9 6 )  E x p e r im e n t a l  p o n d  c u lt u r e  o f  S a n  
F r a n c is c o  b a y  A rte m ia  fo r c y s t  a n d  b io m a s s  p r o d u c t io n  in  S r i  L a n k a .

S u b m it t e d  to  j o u r n a l ’B A M I D G E H ’ fo r p u b lic a t io n .

K u r u p p u  M .M . a n d  E k a r a t n e , S .U .K .  (1 9 9 6 ) H a t c h in g  c h a r a c te r is t ic s  o f  A r t e m ia  
c y s ts  f r o m  S r i  L a n k a  a n d  th e  effect o f te m p e r a tu r e , s a lin ity  a n d  p H  o n  h a t c h in g  
q u a lity . S u b m it t e d  to  th e  J o u r n a l  o f A q u a c u lt u r e  R e s e a rc h  fo r  p u b lic a t io n .

F o n s e k a , T . S . G . ,  J a y a s in g h e , J .M .P . K . ,  N a je e m , M .S .S . ,  a n d  E d ir is in g h e , U .  
(1 9 9 6 ). E ffe c ts  o f c h lo r in e  t re a tm e n t  o n  b a c te r ia l q u a lit y  a n d  g r o w t h  o f  P e n a e u s  
m o n o d o n  in  s e m i-in te n s iv e  c u ltu r e .

P re s e n te d  a t  R e g io n a l w o r k s h o p  o n  “R e s e a rc h  fo r  th e  M a n a g e m e n t  o f  C o a s ta l 
R e s o u rc e s  in  th e  t r o p ic s ” (S A R E C /  N A R A ).

P e re r, P .A .J .  C h in t h a ,  (1 9 9 6 ) M a r k e t in g  c h a n n e l o f r e s e r v o ir  F is h e r y :  a  s t u d y  o n  
K a n d a la m a  re s e rv o ir .

P ro c . S r i  L a n k a  A s s o c ia t io n  fo r A d v a n c e m e n t  o f  s c ie n c e s . 5 2 n d  A n n u a l  s e s s io n s . 

A r iy a r a t n e , M .H .S .  a n d  P .K .d e  S ilv a . (1 9 9 6 ) E ffe c t o f  fo o d  o n  g r o w t h  

a n d  s u r v iv a l  o f  L a b e o  r o h it a  p o s t  la rv a e .

P ro c . S r i  L a n k a  A s s o c ia t io n  fo r F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s .

6. Major Research Reports
• S h r im p  P r o d u c t io n  in  R e la tio n  to  w a te r  q u a lit y  m a n a g e m e n t  in  s e m i-in te n s iv e  

c u lt u r e  s y s te m s .

• In f lu e n c e  o f  s o il a c id ity  a n d  s to c k in g  d e n s ity  o n  f a rm  p e rf o rm a n c e  a n d  p r o d u c t  
q u a lity  o f s h r im p .

• E ffe c ts  o f c h lo r in e  t r e a tm e n t  o n  w a te r  q u a lity  a n d  g r o w t h  o f  P e n a e u s  m o n o d o n  
in  s e m i-in te n s iv e  c u lt u r e  p o n d s .

® S t u d y  o n  th e  effect o f p o s t la r v a l age a n d  s to c k in g  d e n s ity  o n  s e le c te d  d is e a s e  
c o n d it io n  in  P e n a e u s  m o n o d o n  c u ltu r e .

• E ffe c ts  o f c h lo r in e  t r e a tm e n t  o n  b a c te r ia l q u a lit y  a n d  g r o w t h  o f  P e n a e u s  
m o n o d o n  in  S e m i-in t e n s iv e  c u lt u r e  s y s te m s .

• In f lu e n c e  o f  th e  s o u rc e  o f  w a te r  o n  th e  q u a lit y  a n d  d is e a s e  s y m p t o m s  o f 
s h r im p s .

• Academic involvements
• N a tio n a l In s t it u t e  fo r E d u c a t io n . (N IE )

• D e v e lo p m e n t  o f N e w  s y lla b u s  fo r 1 0 ,1 1 , y e a r  s tu d e n t s  o n  ( In la n d  A q u a t ic  
R e s o u rc e s  T e c h n o lo g y ).

• a n d  p r e p a r a t io n  o f te x t b o o k  fo r 1 0  a n d  1 1  y e a r  s tu d e n ts .

• D r .  J . M .P .K .  J a y a s in g h e ,  D r .  T . B .  W a n n in a y a k e  a n d  D r .  M . A m a r a s in g h e

• G o v e r n m e n t  A n n u a l  H u s b a n d r y  S c h o o l , W e lis a ra .

• N a t io n a l D ip lo m a  o n  a n im a l h u s b a n d r y  le c tu re s  o n  S h r i m p  c u lt u r e  -  D r .
J .M .P .K .  J a y a s in g h e ,  O r n a m e n t a l  f is h  c u lt u r e  -  D r .  M .M . K u r u p p u
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• U n iv e r s it y  o f C o lo m b o  : D e p t . O f  Z o o lo g y . S p e c ia l D e g re e  in  Z o o lo g y  -  L e c t u r e r s  
o n  A q u a c u lt u r e  -  D r .  J . M . P . K .  J a y a s in g h e ,  D r .  T . B .  W a n n in a y a k e , D r .  M .M . 
K u r u p p u .

• U n iv e r s it y  o f  C o lo m b o . D e p t .  O f  Z o o lo g y . M .S c  in  E n v ir o n m e n t a l  S c ie n c e , 
le c tu re rs  o n  -  E c o s y s t e m  M a n a g e m e n t . -  D r .  M .D .  A m a r a s in g h e .

• U n iv e r s it y  o f P e r d a d e n iy a  : D e p t .  O f  A n im a l  S c ie n c e . B .S c  A g r ic u lt u r e .  L e c tu re  
o n  S h r im p  c u lt u r e /  m o llu s c  c u lt u r e ,  -  D r .  J . M . P . K .  J a y a s in g h e  a n d  D r .  T . B .  
W a n n in a y a k e .

• U n iv e r s it y  o f  R u h u n a :  D e p t  o f  F is h  B io lo g y  B .S c  s p e c ia l s tu d e n ts . L e c t u r e r s  o n  
M o llu s c  c u ltu e  -  D r .  T . B .  W a n n in a y a k e .

• P o s t g ra d u a te  In s t it u t e  o f  A g r ic u lt u r e ,  U n iv e r s i t y  o f  P e ra d e n iy a . M .S c  d ig re e  in  
E n v ir o n m e n t a l  S c ie n c e . L e c t u r e r s  o n  E n v i r o n m e n t a l  M a n a g e m e n t  a n d  
A s s e s s m e n t  in  A q u a c u lt u e  -  D r .  J . M .P . K .  J a y a s in g h e .

• E a s t e r n  U n iv e r s it y  o f  S r i  L a n k a ,  B .S c  s p e c ia l , L e c t u r e r s  o n  A q u a c u lt u r e  -  D r .
J . M .P .K .  J a y a s in g h e .

• S r i  L a n k a  In s t it u te  o f  D e v e lo p m e n t  A d m in is t r a t io n

• L e c tu re s  o n  E n v i r o n m e n t a l  m a n a g e m e n t . -  D r .  M .D .  A m a r a s in g h e

• S a b a r a g a m u w a  U n iv e r s i t y  : D e p t .  O f  A n im a l  S c ie n c e .

• S u p e r v is io n  o f  s p e c ia l p r o je c ts  -  D r .  J . M .P . K .  J a y a s in g h e .

• B a n k  o f  C e y lo n  T r a i n i n g  C e n t e r ,  M a h a r a g a m a .

• L e c t u r e r  o n  O r n a m e n t a l  F is h  I n d u s t r y  -  D r .  M . M . K u r u p p u

8. Preparation of Extension Material
M a n u a l  o n  A r t e m ia  c u lt u r e  - D r .  K u r u p p u

M a n u a l  o n  m o llu s c  c u lt u r e  -  D r .  W a n n in a y a k e

L e a fle ts  (in  S in h a la )

B o o k s  -

(C u l t u r e  o f  f re s h w a te r  p r a w n  is  S r i  L a n k a  N a t io n a l In s t it u t e  fo r E d u c a t io n  -  D r .
W a n n in a y a k e )

B iv a lv e  c u lt u r e  in  S r i  L a n k a  fo r  N a t io n a l  In s t it u t e  o f  E d u c a t io n  -  D r .  W a n n in a y a k e

(M a n g ro v e  E c o -  s y s te m s  o f  S r i  L a n k a  F lo r a , F a u n a  a n d  t h e i r . s o c io -e c o n o m ic
s ig n if ic a n c e . -  D r .  M .D .  A m a r a s in g h e )

T r e a t m e n t  s y s te m s  fo r s h r im p  c u lt u r e  : In  p r e p a r a t io n

9. Workshops / seminars organized
• S e m in a r  o n  H e a lth  m a n a g e m e n t  in  s h r im p  c u lt u r e  s y s te m  in  S r i  L a n k a  w it h  

s p e c ia l re fe re n c e  to  w h it e  s p o t d is e a s e  fo r s m a ll  sca le  s h r im p  fa rm s .

• C o lla b o ra to rs : S L A F A ,  P r o v in c ia l  F is h e r ie s  M in is t r y .

• P o c k e t s e m in a rs  a t C h i la w ,  U d a p p u ,  A n d r a p it iy a ,  M u n d a l  a n d  M a n g a la  e liy a  o n  
w h ite  s p o t d ise a se  id e n t if ic a t io n  a n d  p r e v e n t io n .

• C o lla b o ra to rs : P r o v in c ia l  F is h e r ie s  M in is t r y ,  A q u a c u lt u r e  D iv is io n , M in is t r y  o f
F is h e r ie s  a n d  A q u a t ic  R e s o u rc e s .

• T r a i n i n g  c o u rs e  o n  O r n a m e n t a l  F is h  b re e d in g  c u lt u r e  a n d  m a in te n a n c e .

• N A R A , O n e  m o n th  t r a in in g  p r o g r a m m e .
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• W o r k s h o p s  o n  F e e d  a n d  F e e d in g  o f  o r n a m e n t a l  f is h .

• C o lla b o r a to r : A G E N T

• T r a i n i n g  p r o g r a m m e  fo r o y s te r  c u lt u r e  , M o r a t u w a .

• C o lla b o r a to r : In d u s t r ia l  D e v e lo p m e n t  B o a r d .

F I S H I N G  T E C H N O L O G Y  D I V I S I O N

1. P R O J E C T S

1.1 CASITA
3 7 8  C A S I T A ’s w e re  d e p lo y e d  d u r in g  th is  y e a r . A l l  w e re  d e p lo y e d  o ff  T a n g a lle  a n d  

K a la m it iy a .

1.2 Ring Net Survey
A  s tu d y  w a s  c o n d u c t e d  a lo n g  th e  S o u t h -C o a s t  o f  S r i  L a n k a  to  f in d  a  s o lu t io n  to th e  
R in g  N e t C o n f lic t . R e p o r t  w a s  s u b m it t e d  to th e  C h a ir m a n ,  N A R A .

1.3 Experimental Shrimp Trawling off Chilaw
T h i s  s tu d y  w a s  s to p p e d  te m p o r a r i ly  a s  p e r  in s t r u c t io n s  g iv e n  b y  th e  H o n . M in is t e r  o f 

F is h e rie s  a n d  A q u a t ic  R e s o u rc e s  D e v e lo p m e n t .

Foreign Trainings
D r . D .S .  J a y a k o d y  p a r t ic ip a te d  a t  a  s h o r t -t e r m  t r a in in g  in  A u s t r a l ia  o n  R e s e a rc h  
P la n n in g  a n d  M a n a g e m e n t . T h i s  s t u d y  t o u r  w a s  f u n d e d  b y  th e  A R P .

M r . S .P . D o lu w e e r a  a n d  M r .  H . H e w a w it h a r a n a  w a s  a p p o in te d  a s  R e s e a r c h  O ffic e rs  
to th e  F is h in g  T e c h n o lo g y  D iv is io n . M r .  H . H e w a w it h a r a n a  re s ig n e d  f r o m  th e  p o s t.

M is s . R e n u k a  K u m u d i n i  w a s  a p p o in te d  a s th e  D a t a  E n t r y  O p e r a t o r  o f  th e  F is h in g  

T e c h n o lo g y  D iv is io n .

Preparation of the Fishing Gear Catalogue with Technical Instructions
In f o r m a t io n  w a s  c o lle c te d  w it h  re s p e c t to th e  f is h in g  g e a r ty p e s  o p e ra te d  o n  th e  
S o u th  C o a s t  o f  S r i  L a n k a . M o re  tim e  w a s  a llo c a te d  to c o lle c t t e c h n ic a l  in f o r m a t io n  

o n  v a r io u s  r in g  n e t  ty p e s  o p e ra te d  o n  th e  S o u t h  C o a s t .
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O C E A N O G R A P H Y  D I V I S I O N

1. P R O J E C T S

1 .1  S a l t  w a t e r  i n t r u s i o n  a n d  s e a  w a t e r  m i x i n g  i n t o  t h e  r i v e r  o f  d i f f e r e n t  
c l i m a t i c  z o n e  o f  S r i  L a n k a  ( K . A r u l a n a n t h a n  &  T i l a k  D h a r m a r a t n e )

A n  a u t o m a t ic  E n v ir o n m e n t a l  M o n it o r in g  U n i t  a n d  W e a t h e r  S ta t io n  w e re  te s te d  a n d  
d e p lo y e d  in  th e  c o a s ta l w a te r s  to e s tim a te  th e  w a t e r , h e a t  b u d g e t  a n d  re s id e n c e  
t im e . T h e  in s t r u m e n t s  w e re  c a p a b le  o f  p r o v id in g  c o n t in u o s  d a ta  o f  s a lin ity , 
t e m p e r a t u r e , w in d  d ir e c t io n , w in d  s p e e d , a i r  te m p e r a t u r e , a ir  p r e s s u re , s o la r  
r a d ia t io n , re la tiv e  h u m id it y ,  r a in fa ll ,  s u n  d u r a t io n ,  n e t  r a d ia t io n  etc.

A l l  th e  e x is t in g  e n v ir o n m e n t a l  d a t a  w e re  p ro c e s s e d  a n d  c o m p ile d  to  fo rm  a  
e n v ir o n m e n t a l  d a ta  b a s e . A  s a m p le  b o o k le t  p r e p a r e d  u s in g  th e  O c e a n o g ra p h ic  D a t a  
B a s e  in d ic a t in g  th e  a v a ila b il i ty  o f d a ta  w a s  s u b m it t e d  to  C h a ir m a n  / N A R A  a n d  to be 
c ir c u la t e d  a m o n g  th e  r e le v a n t  in s t it u t io n s ,  D e p a r t m e n t s  a n d  a g e n c ie s .

S a lt  w a te r  in t r u s io n  s tu d ie s  m a d e  a t  N ilw a la , K e la n i,  C h i la w , N e g o m b o  in d ic a te s , 
a lm o s t  a ll  th e  e c o s y s te m  w e re  s h o w n  th e  d e c lin in g  e n v ir o n m e n t a l  t r e n d  e x c e p t th e  
C h i la w  la g o o n , w h ic h  h a s  s h o w n  d e c re a s e d  re s id e n c e  t im e  a n d  e n h a n c e d  w a te r  
e x c h a n g e . T h i s  s itu a t io n  m a y  be a  s e a s o n a l p h e n o m e n a  d u e  to th e  h ig h  
p r e c ip ita t io n  p re v a ile d  d u r i n g  th e  m o n s o o n  p e r io d

1 .2  H y d r o d y n a m i c s  o f  t h e  r i v e r s  o f  d i f f e r e n t  c l i m a t i c  z o n e  
( M . B h u v e n d r a l i n g a m ,  E . M . S . W i j e r a t n e )

In s t a n t a n e o u s  s u s p e n d e d  s e d im e n t  t r a n s p o r t  ra te s  o v e r  t id a l c yc le  h a v e  b e e n  
d e te rm in e d  fo r  K e la n i R iv e r . T h e  s t u d y  re v e ls  th e  effect o f tid e  o n  th e  d is c h a rg e  a n d  
th e  s u s p e n d e d  c o n c e n t r a t io n  n e a r  th e  m o u t h  o f  th e  K e la n i  R iv e r , th e  t r a n s p o r t  ra te  
o f  s u s p e n d e d  s e d im e n t  w a s  e s t im a te d  b y  d iv id in g  r iv e r  c ro s s  s e c tio n  in to  a  
s u ff ic ie n tly  la rg e  n u m b e r  o f  s u b  a re a s  a n d  a t  th e  c e n tre  o f e a c h  s u b  a re a s  
s im u lt a n e o u s  m e a s u r e m e n t s  o f  v e lo c ity  a n d  c o n c e n t r a t io n  w e re  m a d e .

T h e  s u s p e n d e d  lo a d  le ve l in  th e  K e la n i r iv e r  p r o v id e  to  b e  s u b je c t  to d is t in c t  to  
s e a s o n a l v a r ia t io n s . T h e  r e s u lt s  s h o w s  t h a t  th e  v a r ia t io n  in  d is c h a rg e  d id  n o t  
c o in c id e  w it h  th e  v a r ia t io n  in  p a r t ic u la t e  c o n c e n t r a t io n . M a x im u m  s e d im e n t  
c o n c e n t r a t io n  w a s  a tta in e d  in  F e b r u a r y  (2 4 .2  m g / 1 ), w h ile  p e a k  d is c h a rg e  o c c u r r e d  
in  S e p te m b e r  (1 6 2 .5 7  c u . m / s .  ).

T h e  h ig h e s t  ra te  o f t r a n s p o r t  o f s u s p e n d e d  p a rt ic le s  (2 .7 6 8 k g / s )  t h r o u g h  th e  c ro s s  
s e c tio n  w a s  o b s e rv e d  d u r i n g  th e  m o n t h  o f S e p te m b e r . A n n u a l ly  a  to ta l o f 2 .7  * 1 0 7  

K g  o f  s u s p e n d e d  s e d im e n t  w a s  f lu x e d  in to  th e  se a  t h r o u g h  th e  r iv e r  w it h  th e  m e a n  
a n n u a l  d is c h a r g e  o f 6 7 .1  c m / s .

1 .3  T i d e  g a u g e  i n s t a l l a t i o n ,  s e a  l e v e l  d a t a  a n a ly s e s  a r o u n d  S r i  L a n k a  -  s e a  
le v e l  d a t a  c o l l e c t i o n  a r o u n d  S r i  L a n k a .  ( E . M . S .  W i je r a t n e  )

C o n t in u o s  t id a l d a ta  w e re  c o lle c te d  f ro m  G a lle  a n d  K a lp it y a  u s in g  p e r m a n e n t  s e lf 
r e c o r d in g  tid e  g a u g e s . T O G A  S L P R C  (s t a n d a r d  tid e  p r o g r a m  ) c o m p u t e r  p r o g r a m  
w a s  u s e d  to p r e d ic t  th e  “T id e  T a b le s ” fo r  th e  y e a r  1 9 9 7  a t G a lle  a n d  K a lp ity a . T h e  
tid e  ta b le s  w e re  p u b lis h e d  a n d  d is t r ib u t e d  a m o n g  th e  re le v a n t  In s t it u t io n s , 
D e p a r t m e n t  a n d  A g e n c ie s . T i d a l  d a ta  h a v e  b e e n  c o n t ig u o u s ly  m o n ito re d  to p r e d ic t  
th e  F u t u r e  T id e  T a b le s  fo r m o re  lo c a tio n s .

P o rta b le  tid e  g a u g e s  w e re  in s ta lle d  a t th e  C o a s ta l L a g o o n s  to s tu d y  th e  s h a llo w  
w a te r  t id a l w a v e  p ro p a g a tio n . D e ta il n u m e r ic a l  m o d e ls  w e ie  p re p a re d  to u n d e r s t a n d  
th e  h y d r o d y n a m ic s  a n d  in s ig h t  o f th e  tid e s  in  th e  c o a s ta l w a te r  b o d ie s .
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1 .4  A s s e s s m e n t  o f  w a v e  e n e r g y  p o t e n t i a l  a lo n g  t h e  s o u t h  c o a s t  o f  S r i  L a n k a
K .  T e n n a k o o n

T h e r e  a re  s u b  p ro je c ts  h a v e  b e e n  c a r r ie d  o u t  u n d e r  th is  tit le

A . W a v e  e n e rg y  a s s e s s m e n t  i n  S o u t h e r n  C o a s t -  S e le c te d  a  lo c a t io n  a t  th e  p ie r  o f  
G o ta w a y a  a n c ie n t  f is h e ry  o ff A m b a la n t o t a  a n d  c o lle c te d  w a v e  d a t a  p e r io d ic a lly . 
T h e r e  is  a  n a t u r a l  p o n d  s itu a te d  a t  th e  c e n tre  o f th e  p ie r  ( 6  m  i n  w id t h  9  m  in  le n g t h  
a n d  1 .3  m  in  d e p th ). I t  is  a n  id e a l p o in t  fo r  th e  t a p c h a n  c h a n n e l  ty p e  p la n t . W a v e  
p e rio d  in  t h is  a re a  b e tw e e n  8 -1 4  S e c . a n d  O s c illa t io n  h e ig h t  is  a r o u n d  1 -2  m . 
D u r i n g  m o n s o o n  it  is  a b o v e  2 .5  m  a n d  th e re  a re  v is u a lis in g  d a ta .

B . s t u d y in g  o f  e n e rg y  c o n s u m p t io n  in  is o la te d  f is h in g  v illa g e s .

S e le c te d  M u k k u t h o d u w a w a  o ff U d a p p u w a  f is h in g  c o m m u n i t y  s t u d y  a re a . 
D is t r ib u t e d  q u e s t io n n a ir e  to s t u d y  t h e ir  e n e rg y  c o n s u m p t io n . I t  s h o w s  t h a t  1 0 -2 0 %  
o f  t h e ir  in c o m e  s p e n d  fo r th e  e n e rg y + lig h t in g  p u r p o s e s . D is t r ib u t e d  e n e r g y  
c o n s e r v in g  c la y  b u r n e r s  a m o n g  v illa g e rs . T h e  re s u lts  s h o w s  t h a t  2 0 - 3 5 %  o f  t h e ir  

e x p e n s e s  fo r  c o o k in g  p u r p o s e s .

C . S o la r  p o n d

It  w a s  p ro p o s e d  to  b u i ld  u p  S o la r  p o n d  to m o is te r  a b s o r p t io n  o f  s o la r  r a d ia t io n  in  
a rt if ic ia l t a n k s  (T h e r m a l  e n e rg y  c o n v e rs io n ). B u i ld  u p  1 0 x l 6 x l m  t a n k ,  d u e  to  th e  
v a r io u s  c o n s t r u c t io n s  p r o b le m s  it  w a s  d e la y e d  to s ta rt  th e  m o n it o r in g .

1 .5  S A R E C  P r o j e c t  ( J . K .R a j a p a k s h a ,  H . B .  J a y a s i r i  )

T h e  M a la la  L a g o o n  is  c o m p le te ly  is o la te d  f ro m  th e  sea  b y  th e  s a n d  b a r ,  a n d  th e re  is  
n o  d ire c t  in te r a c t io n . T h e  in f lo w  o f  w a te r  in to  th e  M a la la  t h r o u g h  W e ll ig a t t a  A r u  a n d  
L u n u g a m w e h a r a  C a n a l  is  h ig h  d u r i n g  th e  b e g in n in g  o f th e  y e a r  b u t  th e  f lo w  is  
n e g lig ib le  d u r i n g  th e  m o n t h  o f  A p r .  to  M a y  a n d  n o  f r e s h  w a t e r  s u p p ly  u p t o  
N o v e m b e r.

T h o u g h  it  r e m a in e d  a s  a  f re s h  w a te r  la g o o n , d u r in g  th e  d r y  p e r io d  c o n s id e ra b le  
a m o u n t  o f  s a lt  w a t e r  se e p a g e  in to  th e  la g o o n  w a s  o b s e rv e d  a n d  th e  s a lin ity  r a n g e  
fro m  l p p t  to  7 .5  p p t . T h e  s a n d  b a r  fo rm a tio n  w a s  th e  w id e s t  d u r i n g  th e  S o u t h w e s t  
m o n s o o n  t r a p p in g  th e  lo n g s h o re  d r if t  b y  th e  P a th ir a ja  p o in t  s it u a te d  i n  th e  e a s t s id e  
o f th e  m o u t h .  R e e f a c t  a s  a  g ro in , a n d  t r a p  th e  s a n d  d r if te d  a s  th e  r e s u lt  o f  
lo n g s h o re  c u r r e n t  p o in te d  to  th e  e a s t. T h e  s ila t io n  ra te  w a s  h ig h  d u r i n g  th e  la n d  
p r e p a r a t io n  fo r th e  p a d d y  c u lt iv a t io n .

1 .6  O f f s h o r e  E x p l o r a t i o n  o f  H e a v y  M in e r a ls  i n  S r i  L a n k a .  ( T i l a k  
D h a r m a r a t n e  )

O c e a n o g r a p h ic  E q u ip m e n t s  c h e c k e d  o u t  a n d  te s te d  to  th e  e x te n t  p o s s ib le , in c lu d e d  
a  s u b -b o t t o m  p r o f il in g  s y s te m , a  s id e  s c a n  s o n a r  s y s te m , a n  e c h o  s o u n d e r / p in g e r  
s y s te m  a n d  a  d ig ita l  e c h o  s o u n d e r . D e ta ils  o f th e s e  a re  d o c u m e n t e d  i n  a  r e p o r t , w i t h  
r e c o m m e n d a t io n s  fo r re m e d ia l a c t io n

A  re v ie w  o f  re g io n a l o ffs h o re  g e o lo g ic a l in f o r m a t io n , th e  r e s u lt s  o f p r e v io u s  
e x p lo ra tio n  a n d  m in in g  a lo n g  th e  S o u t h w e s t  c o a s t o f  S 1 7  L a n k a ,  a n d  th e  m a in  
fa c to rs  c o n t r o ll in g  th e  f o r m a t io n  o f d e ta ile d  h e a v y  m in e r a l  d e p o s its  in d ic a te  t h a t  th e  
p ro s p e c ts  fo r  th e  o c c u r r e n c e  o f  s u c h  d e p o s its  in  th e  a re a  a re  g o o d . T h e  G e o  
p h y s ic a l in v e s t ig a t io n s  w il l  be c o m m e n c e d  o n  M a r c h  9 7 .

2.0 Abstract &  reports
T w o  p r e s e n ta t io n s  w e re  m a d e  a t th e  re g io n a l w o r k s h o p  ( S A R E C ) o n  1 0 th  a n d  1 1 th  
O c t.

1. A r u la n a n t h a n .K .  a n d  J a y a s i r i ,  H .B .  T h e  m a jo r  s a lt  a n d  w a te r  e x c h a n g e  
m e c h a n is m s  o f  th e  c o a s ta l la g o o n s  o f  S r i  L a n k a .
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2 . W i je r a t n e .E .M .S  a n d  R a ja p a k s h a , J . K .  T i d a l  p r o p a g a t io n  o f d iffe re n t ty p e s  o f 
la g o o n s  in  S r i  L a n k a .

3 . M .B h u v e n d r a l in g a m  h a s  s u b m it t e d  a n  a b s t r a c t  o n  “ I n d ia n  O c e a n  
C ir c u la t io n  a n d  C l im a t e  c h a n g e ” fo r  N a t io n a l  S y m p o s iu m  o n  c lim a te  
c h a n g e ” .

4 . D r .  K . T e n n a k o o n . U t i l is a t io n  o f  o c e a n  w a v e  e n e rg y  a s  a n  a lte rn a tiv e  
re c o u rs e  fo r p o w e r  c r is is  in  S r i  L a n k a .

5 . D r .  K . T e n n a k o o n . O s c i l la t io n  w a t e r  c o lu m n  ty p e  w a v e  p o w e r  p la n t  w it h  
ta p e re d  h a r b o u r  w a lls .

6 . E .M .S .W i je r a t n e ." I m p a c t  o n  se a  le v e l ris e "

7 . E .M .S .W ije r a t n e .  S e a  le v e l d a ta  c o lle c t io n  a r o u n d  S r i  L a n k a  -r e p o r t

8 . T i l a k  D h a r m a r a t n e  , 1 9 9 6  , H a lf  y e a r  p ro g re s s  r e p o r t  o n  o ffs h o re  h e a v y  
m in e r a l  e x p lo r a t io n  in  S r i  L a n k a  s u b m it t e d  to  N a t io n a l A q u a t ic  R e s o u rc e s  
&  R e s e a rc h  D e v e lo p m e n t  A g e n c y .

3. Other activities
1. D r .  K . T e n n a k o o n  S u p e r v is e d  th e  c iv i l  c o n s t r u c t io n  w o r k s  o f  F e e d  

f o r m u la t io n  la b o r a t o r y  a t  I P H T ,W e t  la b  a n d  H e a d  office c o n s t r u c t io n s , N e w  
T o ile t s  a t  K a d o lk e le  R R C ,M a i n  b u i ld in g  r e p a ir s  a t  K a lp it iy a  R R C ,  C i r c u i t  
b u n g a lo w  a t  K a lp it iy a  R R C ,  Im p r o v e m e n t s  fo r  th e  S o c io -e c o n o m ic  d iv is io n .

2 . M r .D h a r m a r a t n e  a n d  D r .K .T e n n a k o o n  p a r t ic ip a t e d  o n  1 2 th  O c t o b e r  to 
p a rt ic ip a te  to " D e e w a r a  N a v o d a y a "  e x h ib it io n  o f  T a n g a lle  a n d  to  th e  
c e r e m o n y  o f la y d o w n  o f  f o u n d a t io n  s to n e  fo r  R a k a w a  R e s e a rc h  in s t it u t e  o f 

N A R A .

3 . D r .K .T e n n a k o o n  P re s e n te d  a  p a p e r  o n  a t  th e  1 7 th  A s ia n  C o n fe re n c e  o n
R e m o te  S e n s in g  f ro m  4 - 8  N o v e m b e r  o n  th e  u s e  o f R a d a r  R e m o te  s e n s in g
Im a g e r ie s  fo r th e  d e v e lo p m e n ts  in  S o u t h e r n  C o a s ta l  b e lt  o f S r i -L a n k a ” .

4 .  D r .K .T e n n a k o o n  P re s e n te d  a  p a p e r  a t  th e  E S C A P  c o n fe re n c e  o n  G IS
a p p lic a t io n  4 -8  N o v e m b e r  o n  “M o n it o r in g  a n d  In v e s t ig a t io n  R a d a r  R e m o te  
s e n s in g  Im a g e rie s  fo r  th e  d e v e lo p m e n ts  in  S o u t h e r n  C o a s ta l b e lt  o f  S r i -  

L a n k a ” .

5 . D r .K .T e n n a k o o n  P a r t ic ip a te d  a t  th e  G lo b a l  O c e a n  O b s e r v in g  S y s te m  a n d  
In t e r n a t io n a l  O c e a n o g r a p h ic  C o m m is s io n  R e g io n a l C o m m it te e  fo r  th e  c e n tra l 
I n d ia n  O c e a n  ( I O C I N D I O - I I )  c o n fe re n c e s  f r o m  1 8 -2 2  N o v e m b e r  a t C id a d e  de 
G o a  o rg a n iz e d  b y  D O D  I n d ia  a n d  I O C .

6 . T i l a k  D h a r a m a r a t n e  1 9 9 6  , R a d io  p r o g r a m m e  o n  “O c e a n o g r a p h y ” in  S r i  

L a n k a  a t  S r i  L a n k a  B r o a d  C a s t in g  C o r p o r a t io n .

4.0 Training
1. H . B  J a y a s i r i  a n d  J . K  R a ja p a k h a  w e re  p a r t ic ip a te d  a  w o r k s h o p  o n  " D a ta  

p r e s e n ta t io n s  a n d  p u b lic a t io n s "  a t  U n iv e r s i t y  o f R u h u n a  fro m  8 -1 3  D e c .9 6 .

2 . M .B h u v e n d r a l in g a m  h a s  p a r t ic ip a te d  a  w o r k s h o p  o n  " M a r in e  Z o o p la n k to n  

E c o lo g y ” a t  U n iv e r s it y  o f R u h u n a .

3 . M r .W ije r a t n e  a n d  M r .K .A r u l a n a n t h a n  h a v e  p a r t ic ip a te d  o n  th e ir  P h .D  t r a in in g  

p r o g r a m m e  in  S w e d e n .
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N A T I O N A L  H Y D R O G R A P H I C  O F F I C E

1. NATIONAL CHARTING P R O G R A M M E
1.1 L o c a t io n  o f  n e a r  s h o re  re e fs  o f s h e e t N o .0 9 1 0 1  w a s  c o m p le te d .

1 .2  B a t h y m e t r ic  s u r v e y s  o f  a b o u t  5 0  S q .k m .f o r  lo c a t io n  o f  n e a r  s h o re  re e f  

S u b m e r g e d  R o c k s  o f  S h e e t  N o . 0 9 2 0 2  a ls o  c o m p le te d .

1 .3  D a t a  A c q u is it io n  o f  S h e e ts  N o . 1 1 3 0 1 , 1 1 3 0 2 , 1 1 3 0 5  8 s 1 1 3 0 6  -  a b o u t  5 0  
S q .k m  c o m p le te d .

T h i s  p r o g r a m m e  w a s  a ffe cte d  d u e  to  e q u ip m e n t  r e p a ir s  &  b a d  w e a t h e r  

c o n d it io n s .

2. HYDROGRAPHIC 6b LAND SURVEYS UNDERTAKEN
2 .1  F e a s ib il ity  S t u d y  fo r  th e  d e v e lo p m e n t o f  P o rt  o f  C o lo m b o  -  J P C  S u r v e y

T h e  fo llo w in g  ta s k s  w e re  c o m p le te d .

(a) B a t h y m e t r ic  S u r v e y

(b ) P la n s  o f  S h o r e  lin e  8 s d e ta il s u r v e y

(c ) L i t t o r a l  c u r r e n t  o b s e rv a t io n  m a p s

(d ) S e d im e n t  Q u a l i t y  s u r v e y  m a p s

2 .2  H y d r o g r a p h ic  S u r v e y  o f  K o g g a la  L a g o o n  (a b o u t  10 S q .k m .)

O n  a  r e q u e s t  m a d e  b y  E S D / N A R A  h y d r o g r a p h ic  8 s d e ta il s u r v e y s  w e re  

c o m p le te d

a n d  m a p s  h a v e  b e e n  h a n d e d  o v e r.

2 .3  C C D / P a n a d u r a  -  K a lu t a r a  B a t h y m e t r ic  S u r v e y  8 s B e a c h  P ro file s

T h e  fie ld  w o r k  o f  a b o v e  ta s k  w a s  c o m p le te d  d u r i n g  th e  p r e v io u s  y e a r  a n d  
h y d r o g r a p h ic  p la n  &  p la n s  o f 5 4  b e a c h  p ro file s  w e re  c o m p le te d  8 s h a n d e d  

o v e r to  C C D .

2 .3 .1  T h e  fie ld  w o r k  o f th e  re p e tit io n  s u r v e y  o f th e  s a m e  5 4  b e a c h  p ro f ile s , a s  a  
p a r t  o f  th e  m o n it o r in g  p r o g r a m m e , w a s  c o m p le te d .

2 .4  H y d r o g r a p h ic  S u r v e y  o f  M u n d a l  L a g o o n

T h e  fie ld  a n d  p la n  w o r k  o f th e  h y d r o g r a p h ic  8 s d e ta il  s u r v e y  o f  M u n d a l  
L a g o o n  w a s  c o m p le te d .

2 .5  A P B  P ro je c ts

T h e  fie ld  &  p la n  w o r k  o f th e  h y d r o g r a p h ic  s u r v e y s , o f th e  a d d it io n a l  a re a s  a t 
K o tte g o d a  8 s K u d a w e lla  w e re  c o m p le te d .

2 .6  H y d r o g r a p h ic  S u r v e y  a t  M a r a w ila

O n  a n  u r g e n t  re q u e s t  m a d e  b y  S r i  L a n k a  N a v y , a  H y d r o g r a p h ic  S u r v e y  o f 
n e a r  s h o re  a t  M a r a w ila  w a s  c o n d u c te d  8 s c o m p le te d .

2 .7  M a p  s h o w in g  A r e a  f r o m  M u t w a l  F is h e r y  H a r b o u r  to  K e la n i R iv e r  m o u t h  fo r 

C C D

C o m p le te d .
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2 .8  T r a i n i n g  P ro g ra m m e  fo r u n d e r g r a d u a t e s  o f th e  In s t it u t e  IS M  D iy a ta la w a

A s  a  p a r t  o f th e  c o -o p e r a t io n  b e tw e e n  th e  N H O  a n d  th e  S u r v e y  D e p a r t m e n t ,  a 
p r a c t ic a l  a n d  fie ld  d e m o n s t r a t io n  p r o g r a m m e  w a s  c o n d u c te d  fo r a  p e rio d  o f 
o n e  w e e k  fo r u n d e r g r a d u a t e s  fo llo w in g  th e  B a c h e lo r  o f S u r v e y  S c ie n c e  
D e g re e ..

I N S T I T U T E  O F  P O S T  H A R V E S T  T E C H N O L O G Y

1.0 Progress of the Projects
P ro je c t 1.1 M ic ro b io lo g ic a l p a th o g e n s  a n d  in d ic a t o r  o r g a n is m s  in  f a rm  s h r im p

c u lt u r e  s y s te m s  a n d  d u r i n g  p r o c e s s in g  -  D r  T . S . G .  F o n s e k a

P ro je c t  1 .2  E ffe c t o f  c o o k in g  t r e a t m e n t  w i t h  a d d it iv e s  a n d  p a c k a g in g  o n
h is ta m in e  p r o d u c t io n  -  D r  T . S . G .  F o n s e k a

P ro je c t  1 .3 D e v e lo p m e n t  o f c o n v e n ie n c e  fo o d s  u s in g  u n d e r  u t i l iz e d  f is h  -  M is s  G . 
G u n a g a m a a r a c h c h i

P ro je c t  1 .4 D e v e lo p m e n t  o f  a n  a lte r n a t iv e  te c h n o lo g y  to im p r o v e  t r a d it io n a l 
fe rm e n te d  f is h  o f S r i  L a n k a  -  M r s  P. J a y a s in g h e

P ro je c t  1 .5  U t i l iz a t io n  o f lo w  v a lu e  f is h  a n d  f is h  w a s te  to  e x tra c t  o il fo r fo o d  a n d
feed p u r p o s e  -  M r s ’V . J a y a s in g h e  a n d  M r  R . E d ir is in g h e

P ro je c t  1 .6  D e v e lo p in g  feeds fo r  f a r m  s h r im p  a n d  fre s h  w a t e r  fis h  u s in g  lo c a lly
a v a ila b le  in g r e d ie n ts  -  D r  M . P e re ra

P r o je c t  1 .1  M i c r o b i o l o g i c a l  p a t h o g e n s  a n d  i n d i c a t o r  o r g a n is m s  i n  f a r m
s h r i m p  c u l t u r e  s y s t e m s  a n d  d u r i n g  p r o c e s s in g  -  D r  T . S . G .  
F o n s e k a

V is ite d  C h i la w  a n d  P u t la m  a re a  a n d  s e le c te d  th e  p r a w n  f a rm s  n a m e ly , H y -s h r i m p  
f a r m  a n d  L i n k  s h r im p  f a rm  a n d  a ls o  s e le c te d  s e v e ra l s o u rc e s  o f  m a in  w a te r  s u p p ly  
to p r a w n  f a r m s  s u c h  a s  th e  H a m ilt o n  c a n a l,  P u t la m  la g o o n , M u n d a l  la k e  a n d  D u t c h  
c a n a l fo r th e  s tu d y . S a m p le s  o f  s h r im p ,  w a te r  a n d  s e d im e n t  fo r m ic ro b io lo g ic a l 
a n a ly s is  (to ta l b a c te r ia l c o u n t ,  to ta l v ib r io  c o u n t ,  to ta l c o lifo rm , fe a ca l c o lifo rm  a n d  
to ta l lu m in o u s  c o u n t )  w e re  c o lle c te d  f o r tn ig h t ly .  T h e  g r o w t h  ra te  o f s h r im p  in  
c h lo r in a t e d  p o n d s  w e re  s ig n if ic a n t ly  lo w  c o m p a r e d  to  u n c h lo r in a t e d  p o n d s . T h e r e  
w e re  n o  s ig n if ic a n t  d iffe re n c e s  o f th e  lo g  to ta l b a c te r ia l c o u n t s  b e tw e e n  th e  tre a te d  
a n d  u n t r e a t e d  p o n d  w a te r . H o w e v e r  s ig n if ic a n t ly  h ig h e r  v a lu e s  o f  to ta l c o lifo rm  a n d  
fe a ca l c o lifo rm  w e re  o b s e rv e d  in  n o n  tre a te d  p o n d  w a te r . C h lo r in a t io n  a ls o  effect th e  
b a c te r ia l q u a l i t y  o f th e  p o n d  s e d im e n ts  a n d  w o r k  is  c o n t in u in g .

P r o j e c t  1 .2  E f f e c t  o f  c o o k i n g  t r e a t m e n t  w i t h  a d d i t i v e s  a n d  p a c k a g in g  o n
h i s t a m i n e  p r o d u c t i o n  -  D r  T . S . G .  F o n s e k a

T h i s  is a  c o lla b o ra t iv e  p ro je c t  w it h  th e  U n iv e r s i t y  o f P e ra d e n iy a . F o r m a t io n  o f 
h is ta m in e  w a s  o b s e rv e d  d u r i n g  p r e p a r a t io n  o f  M a id iv e  F is h  u n d e r  la b o ra to ry  
c o n d it io n s . M o re  h is ta m in e  w a s  p r o d u c e d  in  d o rs a l lo in s  c o n t a in in g  a  h ig h e r  
a m o u n t  o f d a r k  t is s u e s  t h a n  th e  v e n t r a l  lo in s  c o n t a in in g  le ss  d a r k  tis s u e . H is ta m in e  
c o n c e n t r a t io n  in c re a s e d  in  d o rs a l a n d  v e n t r a l  lo in s  o f s k ip ja c k  t u n a  w h e n  M a id iv e  
F is h  w a s  p r e p a r e d  b y  s m o k e -d r y in g  fo llo w e d  b y  s u n -d r y in g .  H is ta m in e  
c o n c e n t r a t io n s  o f  th e  in n e r m o s t  p o r t io n s  w a s  h ig h e r  t h a n  t h a t  o f th e  o u te rm o s t  
p o r t io n s  in  c o m m e r c ia lly  a v a ila b le  M a id iv e  F is h  s a m p le s . S m o k in g  a n d  a p p lic a t io n  
o f w o o d  a s h  a p p e a re d  to in h ib it  h is t a m in e  p r o d u c t io n  in  fis h .

P r o je c t  1 .3  D e v e l o p m e n t  o f  c o n v e n i e n c e  f o o d s  u s i n g  u n d e r  u t i l i z e d  f is h  -
M is s  G .  G u n a g a m a a r a c h c h i

P r o j e c t  a c t i v i t i e s  c o m m e n c e d  i n  N o v e m b e r  1 9 9 6 .
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P r o je c t  1 .4  D e v e l o p m e n t  o f  a n  a l t e r n a t i v e  t e c h n o l o g y  t o  i m p r o v e  t r a d i t i o n a l
f e r m e n t e d  f is h  o f  S r i  L a n k a  -  M r s  P . J a y a s i n g h e

S t u d y  -  S o m e  b i o  c h e m i c a l  c h a n g e s  o f  f e r m e n t e d  f is h  ( J a a d i )  d u r i n g  b i o ­
p r e s e r v a t i o n

J a a d i  w a s  m a d e  in  th e  la b o r a to ry  u s in g  S a r d in e lla  sp . b y  a lte r in g  th e  f is h  to  s a lt  
ra tio  i.e . f is h :s a lt  2 :1 ,  3 :1 ,  4 :1  a n d  5 :1  w h ile  k e e p in g  th e  G o r a k a  ( G arcin ia  
g a m b o g es) to  f is h  r a t io  a s  1 :1 0 . S a m p le s  w e re  re m o v e d  a t  m o n t h ly  in t e r v a ls  fo r 
d e te rm in a t io n  o f  s e v e ra l p a ra m e te rs  i.e . to ta l v o la tile  n it r o g e n  , t r y  m e t h y l  a m in e , 
a m in o  n it r o g e n , o il, p e ro x id e  v a lu e , s a lt, d r y  m a t te r ,  p H ,  p r o te in , a n d  to ta l b a c te r ia l  
c o u n ts . O r g a n o le p t ic  a s s e s s m e n t  o f  th e  s a m p le s  w e re  a ls o  p e rf o rm e d . T h e  
d e v e lo p m e n t o f  a  c h e e s y  a r o m a  w h ic h  c h a n g e d  f r o m  fa in t  to  s t r o n g  w a s  o b s e rv e d  
d u r in g  th e  s t u d y  p e r io d . T h e  ra tio  o f f is h :s a lt  3 :1  s h o w e d  th e  h ig h e s t  o il c o n te n t , 
a m in o  n it ro g e n  .to ta l n it r o g e n  a n d  h ig h e s t  o rg a n o le p t ic  s c o re  w h e n  c o m p a r e d  to  
o th e r  t r e a tm e n ts  u s e d  i n  th e  s tu d y . T h e  la rg e  v a r ia t io n  o f  c h e m ic a l c h a n g e s  
o c c u rre d  a fte r 2 8  d a y s  in  a ll  fo u r  s a lt  c o n c e n tra t io n s . F u r t h e r  lo w e s t to ta l v o lit le  
n itro g e n  a n d  p e ro x id e  v a lu e s  w e re  o b s e rv e d  i n  th e  f is h  fe rm e n te d  a t  3 :1  f is h :s a lt  
c o m b in a t io n . T h e  r e s u lt s  s u g g e s te d  t h a t  b e s t q u a lit y  J a a d i  c a n  b e  o b ta in e d  a t  3 :1  

fis h : sa lt c o n c e n tr a t io n .

P r o je c t  1 .5  U t i l i z a t i o n  o f  l o w  v a lu e  f is h  a n d  f is h  w a s t e  t o  e x t r a c t  o i l  f o r  f o o d
a n d  f e e d  p u r p o s e  -  M r s  V .  L iy a n a g e  a n d  M r  R .  E d i r i s i n g h e

S h a r k  L i v e r  -  M r s  V .  J a y a s i n g h e

S ix te e n  v is its  w e re  m a d e  to  B e r u w a la  a n d  N e g o m b o  la n d in g  s ite s  fo r  th e  p u r p o s e  o f  
c o lle c tin g  s a m p le s  a n d  f o u r  s tu d ie s  w e re  c a r r ie d  o u t  u s in g  th e  s a m e .

S t u d y  1 -  E f f e c t s  o f  s o m e  a c i d i c  f r u i t  e x t r a c t s  i n  t h e  e x t r a c t i o n  o f  s h a r k
( C a r c h a r h in u s  f a l c i f o r m i s )  l i v e r  o i l  b y  t h e  s ila g e  m e t h o d

T h e  a im  of th e  s t u d y  w a s  to  e v a lu a te  th e  e ffe c tive n e s s  o f  f r u it  e x tra c ts  o n  p r o d u c in g  
s h a r k  (C a rch a rh in u s  fa lc ifo rm is)  l iv e r  o il b y  e n s ila g e  m e th o d . S ila g e  w e re  tre a te d  
w it h  th e  e x tra c ts  o f  T a m a r i n d  ( T a m a r in d u s  indica)  seed a n d  f r u it ,  G o r a k a  ( G arcin ia  
cam bogia) f r u it  , B i l in  (A verrh o a  bilimbi) f r u it ,  b u ty la te d  h y d r o x y  to lu e n e  a n d  
a s c o rb y l p a lm ita te . C o n t r o l  te s t w a s  c o n d u c te d  w it h o u t  a  t r e a tm e n t . T h e  r e s u lt s  
s u g g e s te d  t h a t  g o o d  q u a l i t y  f is h  o il c o u ld  b e  p r o d u c e d  w h e n  s ila g e  is  tre a te d  w it h  
B i l in  (A verrahoa  bilim bi).

S t u d y  2  -  E v a l u a t i o n  o f  n a t u r a l  a n t i o x i d a n t s  f o r  t h e  p r e s e r v a t i o n  o f  s h a r k
( C a r c h a r h in u s  fa l c i fo r m is )  l i v e r  o i l

A  sto ra ge  t r ia l  w a s  c o n d u c t e d  w it h  th e  e th a n o lic  e x tra c ts  o f  T u r m e r i c  (C u rcu m a  
d o m estica ), T a m a r i n d  ( T a m a r in d u s  indica)  se e d  a n d  f r u it ,  b u t y la t e d  h y d r o x y  to lu e n e  
a n d  a s c o rb y l p a lm it a te  to  e v a lu a te  th e  a n t io x id a n t  p ro p e rt ie s  w it h  s h a r k  
(C archa rch inus fa lc ifo rm is )  l iv e r  o il. O i l  s a m p le s  tre a te d  w it h  T u r m e r i c  e x tra c t  
s h o w e d  s ig n if ic a n t ly  lo w e r  h y d r o ly t ic  r a n c id it y  a n d  o x id a tiv e  r a n c id it y  c o m p a r e d  to  
o th e r  t re a tm e n ts  u s e d  in  th e  s tu d y .

S t u d y  3  -  F u r t h e r  s t u d ie s  o n  t h e  e f f e c t  o f  T u r m e r i c  ( C u r c u m a  d o m e s t ic a )
e x t r a c t  o n  t h e  p r e s e r v a t i o n  o f  s h a r k  ( C a r c h a r h in u s  f a l c i f o r m i s )  
l i v e r  o i l

T h e  r e q u ir e m e n t  o f  o p t im u m  le ve l o f  t u r m e r ic  e x tra c t  to  p r e v e n t  th e  o x id a t io n  o f 
s h a r k  liv e r  o il w a s  in v e s t ig a te d  b y  t h is  s tu d y . T h e  r e s u lt s  s h o w e d  t h a t  th e  le v e l o f 
> 2 5 0 p p m  o f e t h a n o lic  e x t ra c t  o f T u r m e r i c  w a s  r e q u ir e d  to p r e v e n t  th e  o x id a t io n  a n d  
it  w a s  c o m p a ra b le  to  2 0 0  p p m  b u ty la te d  h y d r o x y  to lu e n e .
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S t u d y  4  -

T h e  s t u d y  w a s  in it ia te d  to e v a lu a te  th e  s y n e rg is t ic  effect o f  t u r m e r ic  e x tra c t  w it h  
c a r d a m o m , c lo v e , p e p p e r, n u t m e g  a n d  c in n a m o n  e x tra c ts  o n  s h a r k  liv e r  o il. T h i s  
s t u d y  is  c o n t in u in g .

Small pelagics - Mr R. Edirisinghe
T w e n t y  f o u r  v is its  w e re  m a d e  to  C h i la w , N e g o m b o  a n d  G a n d a r a  la n d in g  s ite s  fo r 
s a m p lin g  a n d  fo llo w in g  s tu d ie s  w e re  c a r r ie d  o u t  u s in g  th e  s a m p le s .

S t u d y  1 - S e a s o n a l  v a r i a t i o n  o f  o i l  i n  s m a l l  p e la g ic s

S e a s o n a l v a r ia t io n  of th e  o il c o n te n t  a n d  its  q u a lit y  in  s e le c te d  p e la g ic s  w a s  s tu d ie d . 
S u d a y a  ( S a rd in e lla  albella) s h o w e d  tw o  h ig h  le ve ls  o c c u r in g  in  N o v e m b e r  a n d  d u r in g  
F e b r u a r y  -  M a r c h  (1 4 .1 % ) .  T h e  lo w e s t c o n te n t  o f  o il w a s  r e p o r te d  in  M a y . T h e  
h ig h e s t  a m o u n t  o f  o m e g a -3  p o ly u n s a t u r a t e d  fa tty  a c id s , 3 0 . 9 % ,  w a s  re p o rte d  in  
A u g u s t  w h e r e  th e  lip id  c o n te n t  w a s  5 .2 % .  In  L a g g a  ( T r y s s a  sp .)  tw o  h ig h  v a lu e s  
w e re  r e p o r te d , o n e  in  N o v e m b e r  a n d  th e  o th e r  in  F e b r u a r y  (1 5 .8 % ) .  T h e r e  w e re  tw o  
lo w  v a lu e s  b u t  th e  lo w e s t w a s  re p o rte d  d u r i n g  M a y  -  J u n e .  T h e  h ig h e s t  a m o u n t  o f  
o m e g a  -3  p o ly u n s a t u r a t e d  fa tty  a c id s , 2 8 .1 % ,  w a s  r e p o r te d  in  A u g u s t  w h e re  th e  
l ip id  c o n t e n t  w a s  3 .5 % .

K a r a l la  (S ecu to r  ruconius)  a n d  O r a w a  (S ig a n u s  j a v u s ) s h o w e d  lo w  o il c o n te n t  
c o m p a r e d  to  th e  a b o ve  tw o  s p e c ie s . I n  g e n e ra l th e  o il c o n t e n t  w a s  lo w e r fo r a ll 
s p e c ie s  u s e d  in  th e  s tu d y  d u r i n g  th e  p e r io d  o f A p r i l  -  J u n e .

S t u d y  2  -  Q u a l i t y  c h a n g e s  o f  f is h  a n d  f is h  o i l  i n  f r o z e n  f is h  i n  f r e e z e r  s to r a g e  ( ­
1 8 °  C )

A n  e x p e r im e n t  w a s  c a rr ie d  o u t  u s in g  S a la y a  (S a rd in e lla  a lbella)  to  s t u d y  th e  q u a lit y  
c h a n g e s  o f f is h  a n d  f is h  o il in  f ro z e n  f is h  d u r i n g  fre e z e r s to ra g e  (-1 8 ° C ). T h e  
a m o u n t  o f  o il e x tra c te d  f ro m  fro z e n  f is h  w a s  lo w e r  t h a n  th e  u n f r o z e n  fis h . T h e  free 
fa tty  a c id  v a lu e s  o f o il f ro m  fro z e n  f is h  w e re  h ig h e r  t h a n  t h a t  f r o m  u n f r o z e n  fis h  b u t  
th e  p e ro x id e  v a lu e s  w e re  lo w  in  b o th  s a m p le s . A f te r  th e  3 7 5 d  th e  re c o rd e d  to ta l 
v o la tile  n it r o g e n  fo r f is h  w a s  2 2 .1  m g / lO O g  a n d  it  in d ic a te d  t h a t  th e  q u a lity  o f fis h  
w a s  s t ill  a c c e p ta b le . C h a n g e s  in  fa tty  a c id  c o m p o s it io n  w e re  v e ry  lo w  in  b o th  
s a m p le s . T h e  to ta l o m e g a  -  3 p o ly u n s a t u r a t e d  fa tty  a c id s  d e c re a s e d  fro m  2 9 %  to 
2 4 %  in  f is h  o il fo r b o th  sta ge s.

S t u d y  3 -  F a t t y  a c id  c o m p o s i t i o n  o f  s o m e  p e la g ic s

F a t t y  a c id  c o m p o s it io n  o f s o m e  s m a ll  p e la g ic s  w a s  s tu d ie d  b y  g a s  c h r o m a to g r a p h y . 
T h e  a m o u n t  o f o m e g a  -3  p o ly u n s a t u r a t e d  fa tty  a c id s  p r e s e n t  in  e a c h  sp e cie s  is
g iv e n  b e lo w . .

B ig e y e  b a r a c u d a  (S p h y r a e n a  fo rs te ri) -  T h e l iy a  -  3 3 .6 %

D o r a b -w o lf  h e r r in g  (C h ir o c e n t r u s  d o ra b ) -  K a t u w a lla  -  3 3 .9 %

Y e llo w s t r ip  s c a d  (S e la ro ie s  le p to le p is ) -  S u r a  p a r a w a  -  3 4 .4 %

I n d ia n  s c a d  (D e c a p te r u s  ru s s e lli)  -  L in n a  -  3 2 .4 %

B la c k t ip  s a r d in e lla  (S a rd in e lla  m e la n u r a )  -  S a la y a  -  3 2 .0 %

S m o o t h b e lly  s a rd in e lla  (A m b ly g a s te r  s r im ) - H u r u l l a  -  3 2 .3 %

T h e  m o s t  im p o r t a n t  fa tty  a c id s  i.e . E ic o s a p e n ta e n io ic  a c id  (E P A ) (C 2 0 :5 w 3  ) a n d  
D o c o s a h e x a e n o ic  a c id  (D H A )  (C 2 2 :6  w 3 ) c o n tr ib u t e d  to n e a r ly  9 0 %  of th e  to ta l 
o m e g a -3  p o ly u n s a t u r a t e d  fa tty  a c id s  fo r a ll s p e cie s  s tu d ie d .
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S t u d y  4 -  P r e s e r v a t io n  o f  f is h  o i l  u s i n g  n a t u r a l  a n t i -o x i d e n t s

T h e  u s e  o f n a t u r a l  p re s e rv a tiv e s  is  in c r e a s in g  d u e  to th e  u n d e s ir a b le  s id e  effects o f 
s y n th e tic  p re s e rv a tiv e s . P re s e rv a t io n  o f  f is h  o il u s in g  s e v e n  d iffe re n t p la n t  
c o m p o n e n ts , i.e . M a la b a r  c a r d a m o m  (E lettaria  card a m u m ), In d ia n  G o o s e b e r ry  
(P h yn a n th u s  em blica), C in n a m o n  ( C in n a m o m u m  zey la n icu m ),  K e k ir in d iy a  (E clip ta  
p ro sta ta ),  F e n u g r e e k  ( Trigonella  fo en u m -g ra ecu m ),  K h u s -K h u s  g ra s s  ( V etiveria  
ziza n io id es),  T a m a r i n d  (T a m a rin d u s  ind ica )  e x tra c ts  w e re  s tu d ie d . T h e  r e s u lt s  
s h o w e d  t h a t  In d ia n  G o o s e b e rry  h a s  h ig h  p ro te c t io n  v a lu e  a g in s t  o x id a t io n . T h e  
v a lu e s  o f p e ro x id e  a n d  free fa tty  a c id s  in  s a m p le s  tre a te d  w it h  In d ia n  G o o s e b e r ry  
w e re  v e r y  lo w  i.e . 2 1 4 m .e q / lk g  a n d  3 . 2 %  re s p e c tiv e ly . S t a b il i t y  o f  o m e g a -3  
p o ly u n s a tu r a te d  f a tty  a c id s  w e re  v e r y  h ig h  w h e n  o il w a s  tre a te d  w it h  a n  e x tra c t  o f 
In d ia n  G o o s e b e rry . I n  g e n e ra l th e  q u a lit y  o f f is h  o il c o u ld  be m a ta in e d  a t  b e s t  fo r  6 0  
d a y s  w h e n  o il s a m p le s  w e re  tre a te d  w i t h  a n  e x tra c t  o f  In d ia n  G o o s e b e r ry . F u r t h e r  
s tu d ie s  s h o w  t h a t  th e  a c tiv e  c o m p o n e n t  in  I n d ia n  G o o s e b e rry  c a n  b e  e x tra c te d  u s in g  
w a te r  b u t  h o w e v e r , m a x im u m  a c t iv ity  is  a c h ie v e d  w h e n  e th a n o l is  u s e d .

P r o je c t  1 .6  D e v e l o p i n g  fe e d s  f o r  f a r m  s h r i m p  a n d  f r e s h  w a t e r  f is h  u s i n g
l o c a l l y  a v a i la b le  i n g r e d i e n t s  -  D r  M .  P e r e r a

S t u d y  1 -  T h e  u s e  o f  f e r m e n t e d  f is h  s ila g e  a n d  s o y b e a n  m e a l  a s  a  p r o t e i n  
s o u r c e  i n  d ie t s  f o r  c o m m o n  c a r p  (C y p r in u s  c a r p io )  f r y

T h e  p o te n tia l o f d r ie d  fe rm e n te d  f is h  s ila g e  a n d  s o y b e a n  m e a l b le n d  (1 :1  w / w )  in  
fo rm u la te d  d ie ts  fo r  c o m m o n  c a r p  w a s  e v a lu a te d . T h e  d r ie d  F S :  S B M  m ix t u r e  w a s  
u s e d  to  re p la c e  0 %  (c o n tro l) , 2 0 %  (lo w  s ila g e ), 4 0 %  (m e d iu m  s ila g e ) a n d  8 0 %  (h ig h  
silage) o f th e  f is h m e a l p r o te in  in  d ie ts  c o n t a in in g  4 0 %  p ro te in . T r ip l ic a t e  g r o u p s  o f  
fo rty  f is h  in  e a c h  g r o u p  (m e a n  w t .0 .3 0 g  ) w e re  fed o n e  o f  th e  fo u r  e x p e r im e n ta l d ie ts  
a txth e  ra te  o f 5 %  b o d y  w e ig h t  p e r  d a y  fo r 1 3 8  d a y s . T h e  sp e cific  g r o w t h  ra te s  ( % / d )  
a n d  feed e ffic ie n c y  w e re  d e te rm in e d  o n  te n  o c c a s io n s  (d a y  13, 2 7 , 4 1 , 5 4 , 6 8 , 8 3 , 
9 7 , 111,  1 2 5  &  1 3 8 ). T o t a l  N H 3  e x c re t io n  a n d  a p p a r e n t  p ro te in  a b s o r p t io n  e ffic ie n c y  
in  e a c h  g ro u p  w e re  m e a s u r e d  o v e r  a  tw o  m o n t h  p e rio d . T h e  m e a n  w e ig h ts  o f  th e  
ex p e r im e n ta l f is h  in  d iffe re n t g r o u p s  w e re  n o t  s ig n if ic a n t ly  d iffe re n t a t th e  b e g in in g  
b u t  th e y  w e re  b y  th e  e n d . T h e  s p e c ific  g r o w t h  ra te s  a n d  feed e ffic ie n c y  w e re  h ig h e s t  
in  f is h  fed o n  th e  d ie t  c o n t a in in g  4 0 %  F S : S B M  (m e d iu m  s ila g e ) a n d  d id  n o t  
s ig n if ic a n tly  d iffe r w i t h  th e  0 %  (c o n tro l) a n d  2 0 %  (lo w  silage) s ila g e  d ie ts . H o w e v e r  
h ig h e r  d ie ta ry  le v e l o f  s ila g e  (8 0 % )  re s u lte d  in  s ig n if ic a n t ly  r e d u c e d  g r o w t h  ra te  a n d  
feed e ffic ie n cy. T h e  a b s o r p t io n  e ffic ie n c y  o f  p r o te in  , in c re a s e d  w it h  in c r e a s in g  
d ie ta ry  silage le ve l o f  th e  d ie ts  a n d  h ig h e s t  s ila g e  in d ic a te d  a  s ig n if ic a n t ly  h ig h e r  
v a lu e  c o m p a re d  to  o th e rs . A n a ly s is  o f  th e  r e s u lts  o f  a m m o n ia  e x c re t io n  a n d  
p ro te in  e ffic ie n c y  r a t io  is  c o n t in u in g .

2.0 Reports and Publication
2 .1  C .V .L .  J a y a s in g h e , A . B a m u n u a r a c h c h i  a n d  M .U .  J a y a s e k a r a  -  T h e  effects o f 

n a tu r a l  a n d  a rtif ic ia l a n tio x id e n ts  o n  s h a r k  (C archarhinus fa lciform is)  liv e r  o il 
d u r in g  sto ra g e  (29°C ) . P a p e r p re s e n te d  a t  th e  1 0 th  se ssio n  o f th e  A s ia  P acific

* F is h e rie s  C o m m is s io n  w o r k in g  p a r t y  m e e tin g  o n  F is h  T e c h n o lo g y  a n d  
M a rk e t in g  h e ld  in  C o lo m b o , J u n e  1 9 9 6 .

2 .2  C .V .L .  J a y a s in g h e , V . J a y a w e e ra  a n d  A . B a m u n u a r a c h c h i  -  S tu d ie s  o n  q u a lity  
c h a n g e s  o f  s k ip ja c k  (K a tsu w o n u e s  pe lam is)  a n d  tre v a lly  (C arango ides  
fu lvo g u tta tu s)  d u r in g  fro ze n  sto ra g e  a t  -1 8 ° C . P a p e r p re s e n te d  a t th e  1 0 th  
se ssio n  o f th e  A s ia  P acific  F is h e rie s  C o m m is s io n  w o rk in g  p a r ty  m e e tin g  o n  
F is h  T e c h n o lo g y  a n d  M a rk e t in g  h e ld  in  C o lo m b o , J u n e  19 96.

2 .3  E d ir is in g h e , E .M .R .K .B . ,  B a m u n u a r a c h c h i ,  A . a n d  D e  A lw is , A .A .P . -  S tu d ie s  o n  
so m e p ro c e s s  p a ra m e te rs  of o h e m ic  h e a tin g . P a p e r p re s e n te d  a t th e  5 2 th  
a n n u a l s e s s io n  o f  S L A A S  h e ld  in  U n iv e r s it y  o f  K e la n iy a , N o v e m b e r 1 9 9 6 .
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2 .4  E d ir is in g h e , E .M .R .K .B . ,  B a m u n u a r a c h c h i ,  A . a n d  D e  A lw is , A .A .P . -  O h m ic  
h e a t in g  -  T h e  p ro c e s s  im p a c t  o n  n u tr ie n ts . P a p e r p re s e n te d  a t  th e  5 2 th  a n n u a l  
s e s s io n  o f  S L A A S  h e ld  in  U n iv e r s it y  o f  K e la n iy a , N o v e m b e r  1 9 9 6 .

2 .5  E .M .R .K .B .  E d ir is in g h e , A . B a m u n u a r a c h c h i ,  V .  J a y a w e e r a  a n d  R . 
S a m a r a d iw a k a r a  -  S tu d ie s  o n  th e  effect o f s o m e  p la n t  c o m p o n e n t  e x tra c ts  o n  
th e  p re s e rv a tio n  o f fish  oils. P a p e r p re s e n te d  a t th e  1 0 th  se s s io n  o f th e  A s ia  
P a cific  F is h e r ie s  C o m m is s io n  w o r k in g  p a r t y  m e e tin g  o n  F is h  T e c h n o lo g y  a n d  
M a r k e t in g  h e ld  in  C o lo m b o , J u n e  1 9 9 6 .

2 .6  E .M .R .K .B .  E d ir is in g h e , A . B a m u n u a r a c h c h i  , V . J a y a w e e r a  a n d  R . 
S a m a r a d iw a k a r a  -  F u r t h e r  s tu d ie s  o n  th e  effect o f In d ia n  G o o s e b e rry  
(P h y n a n th u s  em blica)  e x tra c t  o n  th e  p re s e rv a tio n  o f f is h  oil. P a p e r p re s e n te d  a t 
th e  1 0 th  s e s s io n  o f th e  A s ia  P a cific  F is h e r ie s  C o m m is s io n  w o r k in g  p a rty  
m e e tin g  o n  F is h  T e c h n o lo g y  a n d  M a r k e t in g  h e ld  in  C o lo m b o , J u n e  1 9 9 6 .

2 .7  P. J a y a s in g h e , T . S . G .  F o n s e k a  a n d  A . B a m u n u a r a c h c h i  -  S o m e  b io -c h e m ic a l 
c h a n g e s  o f  fe rm e n te d  fis h  (Ja a d i) d u r in g  b io  -  p re s e rv a tio n . P a p e r p re s e n te d  a t 
th e  1 0 th  s e s s io n  o f  th e  A s ia  P a cific  F is h e r ie s  C o m m is s io n  w o r k in g  p a rty  
m e e tin g  o n  F is h  T e c h n o lo g y  a n d  M a r k e t in g  h e ld  in  C o lo m b o , J u n e  1 9 9 6 .

2 .8  S . G u n a r a t n e , U .  S a m a ra je e w a , T .S . G .  F o n s e k a  a n d  t .V . R a n ja n i  -  H is ta m in e  in  
M a id iv e  fis h . P a p e r p re s e n te d  a t th e  1 0 th  s e s s io n  o f th e  A s ia  P acific  F is h e rie s  
C o m m is s io n  w o r k in g  p a r t y  m e e tin g  o n  F is h  T e c h n o lo g y  a n d  M a r k e t in g  h e ld  in  

C o lo m b o , J u n e  1 9 9 6 .

2 .9  S . L u c k m a n ,  G .  F o n s e k a  a n d  U .  E d ir is in g h e  -  M e la n o s is  in h ib it io n  in  s h r im p
tre a te d  w it h  m e ta b is u lp h a te  a n d  " E v e r  F re s h "  h e ld  u n d e r  d iffe re n t sto ra ge  
c o n d it io n s . P a p e r p re s e n te d  a t th e  1 0 t h  s e s s io n  o f  th e  A s ia  P acific  F is h e rie s  
C o m m is s io n  w o r k in g  p a r t y  m e e tin g  o n  F is h  T e c h n o lo g y  a n d  M a r k e t in g  h e ld  in  
C o lo m b o , J u n e  1 9 9 6 . '

3.0 Extension work, Test services and Dissemination of Information
3 .1  D r  T . S . G .  F o n s e k a  d e liv e re d  a  c o u rs e  o f le c tu re s  o n  fis h  te c h n o lo g y , fo r th e  fin a l 

y e a r  Z o o lo g y  (S p e c ia l) s tu d e n ts  o f th e  U n iv e r s it y  o f  K e la n iy a .

3 .2  D r  T . S . G .  F o n s e k a  p a rt ic ip a te d  a s  a  re s o u rc e s  p e rs o n  a t  th e  w o r k s h o p  a im e d  a t 
p r e p a r in g  te x t b o o k s  fo r G C  E (O/L) o n  a q u a tic  re s o u rc e s .

3 .3  D r  T . S . G .  F o n s e k a  c a rr ie d  o u t  a  t r a in in g  p r o g ra m m e  o n  p ro c e s s in g  of M a id iv e  
fis h  fo r th e  b e n e fit o f fis h e rfo lk  (a b o u t 2 5  p e o ple ) a s  re q u e s te d  b y  a n  N G O .

3 .4  D r  M . P e re ra  fu n c tio n e d  a s  a n  e x a m in e r  o f  a  M a s te r  o f  A p p lie d  S c ie n c e  s tu d e n t  
o f th e  U n iv e r s it y  of T a s m a n ia ,  A u s tr a lia

3 .5  D r  T . S . G .  F o n s e k a  a n d  D r  M . P e re ra  s u p e rv is e d  th e  G r a d u a t e  D ip lo m a  
s tu d e n ts  o f  N a tio n a l In s t itu te  o f th e  F is h e iy  T r a i n i n g  o n  fish  p ro c e s s in g  a n d  
p re s e rv a tio n  te c h n iq u e s  a n d  a ssiste d  in  th e  p r e p a r a t io n  o f  th e ir  d is s e rta tio n s .

3 .6  D r  T . S . G .  F o n s e k a  d e live re d  a  c o u rs e  o f le c tu re s  o n  fish  te c h n o lo g y , for th e  
a g r ic u ltu r e  s tu d e n ts  of th e  U n iv e rs ity  o f R a ja ra ta .

3 .7  D r  M . P e re ra  e s ta b lis h e d  th e  n u t r it io n  la b o ra to ry  in  N A R A .

3 .8  D r  M . P e re ra  e s ta b lis h e d  th e  "A q u a  L a b " w h ic h  is  u s e d  fo r fe e d in g  e x p e rim e n t.
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3 .9  I P H T  sta ff c o n d u c te d  a  tw o  d a y  t r a in in g  p ro g ra m m e  o n  th e  a p p lic a tio n  o f fis h  
q u a lity  c o n tro l te c h n iq u e s  fo r B .S c  (A g ric ) s tu d e n ts  o f  th e  R a ja ra ta  U n iv e rs ity .

3 .1 0  D r  M . P e re ra  s e rve d  a s a  re s o u rc e  p e rs o n  in  th e  w o rk s h o p  o n  F e e d s  a n d  
F e e d in g  o f O r n a m e n t a l  F is h  p re s e n te d  b y  th e  A g r o  E n te r p r is e  P ro je c t o f th e  
U n ite d  S ta te s  A g e n c y  fo r In te rn a t io n a l D e v e lo p m e n t (U S A ID )  a n d  th e  N a tio n a l 
A q u a tic  R e s o u rc e s  A g e n c y .

3 .1 1  D r  M . P e re ra  s e rve d  a s  a  m e m b e r  o f th e  fo llo w in g  c o n s u lta tiv e  b o d ie s :

(I) S e c to ra l C o m m itte e  o n  A g r ic u lt u r e  a n d  F o o d  T e c h n o lo g y ,

(ii) S r i  L a n k a  S ta n d a r d s  In s t it u t io n ’s c o m m itte e  to re v is e  th e  s ta n d a rd s  fo r p o u lt r y
m e a l, h a m , filled  m ilk  a n d  s h a r k  fin s .

(iii) S r i  L a n k a  S ta n d a r d s  In s t it u t io n ’s c o m m itte e  o n  R e g is tra tio n  S c h e m e  fo r
E n te rp ris e s  P ro c e s s in g  F is h e r y  P ro d u c ts  fo r E x p o rt .

3 .1 2  T h i r t y  th re e  fis h  s a m p le s , tw e n ty  f o u r  p r a w n  s a m p le s  a n d  a  lo b s te r  s a m p le  
w e re  a n a ly s e d  fo r to ta l b a c te ria l c o u n ts , fe a ca l c o lifo rm , E. coli, S. a u reus, 
c o lifo rm  a n d  Sa lm o n e lla  a n d  te s t re p o rts  w e re  is s u e d .

3 .1 3  T w e n t y  se ve n  s a m p le s  o f w a te r, a n d  tw e lv e  p r o d u c ts  i.e . K a tta  s a m b o l, S e e n i 
s a m b o l, A m b u l  th ia l, b a c o n  a n d  s a u s a g e s  w e re  a n a ly s e d  fo r to ta l b a c te ria l 
c o u n ts  C o lifo rm , S. a u re u s  a n d  F u n g e s  a n d  te st re p o rts  w e re  is s u e d .

3 .1 4  T w e n t y  fo u r  s a m p le s  o f  d r ie d  fis h  a n d  tw e n ty  s e ve n  c a n n e d  f is h  s a m p le s  w e re  
a n a ly s e d  fo r to ta l b a c te ria l c o u n ts , fe a ca l c o lifo rm , c o lifo rm , E.coli, S .a e re u s  a n d  
Sa lm onella  a n d  test re p o rts  w e re  is s u e d .

3 .1 5  C a rr ie d  o u t  a  t r a in in g  p r o g ra m m e  o n  " s h a rk  f in  p ro c e s s in g  a n d  ex tr a ctio n  o f 
ra y s  fro m  s h a r k  fin" fo r th e  b e n e fit o f c lie n ts .

3 .1 6  T h r e e  p r a w n  feed s a m p le s  fo r p ro x im a te  c o m p o s it io n , f is h e ry  p r o d u c ts  
(sa u sa g e s, b a c o n , d r ie d  fis h , M a id iv e  fis h , s p ra ts ) fo r c h e m ic a l c o m p o s itio n , 
tw o  f is h  s a m p le s  fo r  h is ta m in e  a n d  se a w e e d  s a m p le s  fo r a g a r  c o n te n t  w e re  
a n a ly s e d  a n d  te st re p o rts  w e re  is s u e d .

4 .0  T r a i n i n g ,  S e m in a r s  a n d  W o r k s h o p s  a t t e n d e d

4 .1  D r  G . F o n s e k a , M r s  P. J a y a s in g h e , M r s  V . J a y a s in g h e  a n d  M r  R . E d ir is in g h e  
p a rt ic ip a te d  a t th e  1 0 th  se s s io n  o f  th e  A s ia  P a cific  F is h e r ie s  C o m m is s io n  
w o r k in g  p a rty  m e e tin g  o n  F is h  T e c h n o lo g y  a n d  M a r k e t in g  h e ld  in  C o lo m b o , 
J u n e  1 9 9 6 . A  to ta l o f se ve n  re s e a rc h  p a p e rs  w e re  p re s e n te d  b y  th e  
p a rt ic ip a n ts .

4 .2  D r  T .S .G .  F o n s e k a  a tte n d e d  a  s e m in a r  o n  "R e s e a rc h  N e e d  in  L iv e s to c k  
D e v e lo p m e n t in  S r i  L a n k a "  o rg a n iz e d  b y  P G IA .

4 .3  M r s  V . J a y a s in g h e  a n d  M r s . C . J a y a s in g h e  p a rt ic ip a te d  in  th e  t r a in in g  c o u rs e  
o n  F e e d s  a n d  F e e d in g  o f  O r n a m e n t a l  F is h  p re s e n te d  b y  th e  A g ro  E n te rp r is e  
P ro je c t o f th e  U n ite d  S ta te s  A g e n c y  fo r In te rn a t io n a l D e v e lo p m e n t (U S A ID )  a n d  
th e  N a tio n a l A q u a t ic  R e s o u rc e s  A g e n c y .

4 .4  M r  R . E d ir is in g h e  p a rt ic ip a te d  in  th e  w o rk s h o p  o n  "S c ie n tific  d a ta  p re s e n ta tio n  
a n d  p u b lic a tio n "  a t th e  U n iv e r s it y  o f R u h u n a  fro m  9 - 1 3 th  D e c e m b e r  1 9 9 6 .
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5.0 Supervision of projects
5.1  D r  T . S . G .  F o n s e k a  s u p e rv is e d  th re e  B .S c . (A g r ic u ltu re ) f in a l y e a r  s tu d e n ts  fro m  

U n iv e r s it y  o f  P e ra d e n iy a  w h o  w e re  e n g a g e d  in  p ro je c ts  b a s e d  o n  "A c tiv itie s  
re la te d  to  S h r im p  P ro ce ssin g ".

5 .2  D r  T . S . G .  F o n s e k a  s u p e rv is e d  tw o  d ip lo m a  s tu d e n ts  f r o m  th e  affilia ted  
U n iv e r s it y  o f  N o r t h  W e s te rn  P ro v in c e  w h o  h a d  u n d e r t a k e n  s tu d ie s  o n  p o s t 
h a r v e s t  p ro c e s s in g  a n d  a n a ly t ic a l m e th o d s .

5 .3  D r  M . P e re ra  is  th e  in te rn a l s u p e rv is o r  o f  M r s  V . J a y a s in g h e  a n d  M r  R . 
E d ir is in g h e . (re g is te re d  p o s tg ra d u a te  s tu d e n ts  o f th e  U n iv e r s it y  o f S r i  
J a y a w a r d e n a p u r a  fo r th e ir  M . P h il p ro je c t s tu d ie s  o n  " U t il iz a t io n  of lo w  v a lu e  
f is h  a n d  f is h  w a s te  to  e x tra c t o il fo r food a n d  feed p u rp o s e " .

6.0 Constraints
6 .1 L o n g  p e r io d s  o f e le c tric a l p o w e r  c u t s  d u r in g  th e  y e a r  h a d  b e e n  a  c o n s tr a in t  fo r 

m a n y  o f  th e  p ro je c ts .

6 .2  W h it e  s p o t d is e a s e s  h a d  b e e n  a  c o n s tr a in t  fo r p ro je c t  N o  1.1

6 .3  H is t a m in e  p ro je c t  c o u ld  n o t  c o n t in u e  d u e  to th e  b r e a k d o w n  o f  th e  
f lu ro p h o to m e te r .

6 . 4  O r ig in a l  e x p e r im e n ta l p la n  w a s  c h a n g e d  in  th e  feed f o r m u la t io n  a n d  
d e v e lo p m e n t  p ro je c t  d u e  to  u n a v a ila b ility  o f g ra s s  c a r p  f in g e rlin g s . R e s tric te d  
w a te r  s u p p ly  a n d  e le c tric a l p o w e r  c u ts  d u r in g  th e  y e a r  h a d  b e e n  c o n s tra in ts  fo r 

th is  p ro je c t .

6 .5  T h e  p ro je c t  w o r k  o n  p r o d u c t  d e v e lo p m e n t c o m m e n c e d  o n ly  in  N o v e m b e r  1 9 9 6  
s in c e  a n  o ffice rs  q u a lifie d  in  th is  fie ld  w a s  n o t  a v a ila b le  in  th e  I P H T  b efore  th a t.

E N V I R O N M E N T A L  S T U D I E S  D I V I S I O N

Projects

1. S t u d y  o f  r i v e r  i n p u t  o f  p o l l u t a n t s  t o  t h e  c o a s t a l  r e g i o n  b y  K e l a n i  R i v e r  
a n d  K a l u  G a n g a .

T h i s  s t u d y  w a s  c a r r ie d  o u t  w it h  th e  o b je c tiv e s  o f  d e t e r m in in g  th e  w a t e r  q u a lit y  
b a s e lin e  d a ta , d e t e r m in in g  th e  le ve ls  o f  p e s tic id e  re s id u e  a n d  th e  e s t im a t io n  o f 
p o l lu t a n t  lo a d s . T h e  q u a l it y  o f w a te r  a t  u p s t r e a m  s a m p le s  c o n t a in e d  le ss  p o llu t io n  
le ve ls  e x c e p t fo r  th e  n u t r ie n t s  fro m  p la n ta t io n s . T h e  d o w n s t r e a m  o f  K e la n i R iv e r  w a s  
m o re  p o l lu t e d  d u e  to  th e  in d u s t r ia l  a n d  u r b a n  p o llu t a n t s . P r e l im in a r y  a n a ly s is  d o n e  
in  S w e d e n  in d ic a t e d  t h a t  s o m e  o f th e  a g r o -c h e m ic a l  re s id u e s  (ie. D D T ,  D D E ,  H C H )  
w e re  f o u n d  in  f is h  t is s u e s .

2 .  S t u d y  o f  t h e  w a t e r  q u a l i t y  a n d  a g r i c u l t u r a l  r e s id u e  i n  M a la la  L a g o o n .

T h i s  s t u d y  w a s  c a r r ie d  o u t  w it h  th e  o b je c tiv e s  o f d e t e r m in in g  th e  w a te r  q u a lit y  
b a s e lin e  d a t a  a n d  d e t e r m in in g  o f a g r o -c h e m ic a l  re s id u e  a n d  o t h e r  p o l lu t a n t s  in  
w a te r  a n d  f is h  t is s u e s . M o n t h ly  fie ld  w a te r  s a m p lin g  f r o m  M a la la  L a g o o n  a n d  in le ts  
w a s  c o n d u c t e d  r e g u la r ly .  T h e  la b o r a to r y  a n a ly s is  w a s  c a r r ie d  o u t  fo r th e  
d e t e r m in a t io n  o f im p o r t a n t  w a te r  q u a lit y  p a ra m e te rs . T h e  e n v ir o n m e n t a l  s ta tu s  o f 
M a la la / E m b il ic a la  s y s te m  h a s  b e e n  c h a n g e d  d u e  to th e  h e a v y  i n p u t  o f ir r ig a t io n  
w a te r  f r o m  th e  K i r in d i  O y a / L u n u g a m  W e h e r a  S c h e m e . T h e  q u a l i t y  o f w a te r  w a s  
g e n e ra lly  w i t h i n  th e  s u ita b le  ra n g e  fo r c o a s ta l w a te rs .
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3 .  Q u a l i t y  a s s u r a n c e  o f  i n d u s t r i a l  e f f lu e n t s

T h i s  p r o g r a m m e  w a s  c a r r ie d  o u t  to  p ro v id e  n e c e s s a ry  a s s is ta n c e  to  th e  in d u s t r ia l  
s e c to r to  c o n tr o l  th e  e n v ir o n m e n t a l  p o l lu t io n  a n d  to  p ro v id e  te s t r e p o r ts  fo r v a r io u s  
w a te r  re la te d  in d u s t r ia l  a c tiv it ie s . A  to ta l o f 4 1  a n a ly t ic a l  r e p o r ts  o n  in d u s t r ia l  
e fflu e n t, p ro c e s s  w a te r , d r in k in g  w a te r  a n d  s u rfa c e  w a t e r  w e re  is s u e d  to  th e  c lie n ts . 
T h e  in d u s t r ia l  e ff lu e n t re p o rts  w e re  fo r th e  s u b m is s io n  to  C e n t r a l  E n v ir o n m e n t a l  
A u t h o r i t y  to  g e t E n v ir o n m e n t a l  P ro te c tio n  L ic e n s e .

4 .  E m e r g e n c y  E n v i r o n m e n t a l  P r o b le m s .

T h i s  p ro je c t  w a s  c a r r ie d  o u t  w it h  th e  o b je c tiv e s  o f  s t u d y in g  a n d  r e p o r t in g  th e  
e m e rg e n c y  e n v ir o n m e n t a l  p r o b le m s  a n d  a d v is e  o n  th e  p o s s ib le  m it ig a t o r y  m e a s u re s . 
T h e  s tu d ie s  w e re  d o n e  o n  th e  re p o rte d  f is h  k i l l  in  M a r a w ila  (c o lla b o r a t io n  w it h  
IA R A D ) a n d  o n  th e  L e p to s p iro s is  d is e a s e  p r o b le m  in  P il iy a n d a la  a re a .

5 . C o n s u l t a n c y  A s s i g n m e n t s

* E n v ir o n m e n t a l  s u r v e y  o n  q u a lit y  o f  m a r in e  s e d im e n ts  fo r  th e  fe a s ib ility  s t u d y  o n  
th e  d e v e lo p m e n t  o f  n e w  p o r t  o f C o lo m b o  (c o lla b o ra t io n  w it h  O c e a n o g r a p h y  D iv is io n )  
w a s  c a rr ie d  o u t . T o t a l  o f  4 4  s e d im e n t  s a m p le s  f r o m  se a  a n d  K e la n i  R iv e r  w e re  
a n a ly z e d  fo r p h y s ic a l  a n d  c h e m ic a l p a ra m e te rs . R e p o rts  w e re  s u b m it t e d  to  th e  S r i  
L a n k a  P o rts  A u t h o r i t y  a n d  J a p a n  P o rt  C o n s u lt a n t s  L td .

* S t u d y  o n  th e  w a te r  q u a lit y  o f  B o lg o d a  L a k e  w a s  c a r r ie d  o u t  fo r  th e  A s ia  C o n n e c t s  
L td . to  see th e  p o s s ib ility  o f c u l t u r in g  o f fis h .

Other Activities
6 . T r a i n i n g s

• M r . S .A .M . A z m y / R O , E S D  a tte n d e d  a  t r a in in g  p r o g ra m m e  o n  in te g ra te d  
c o a s ta l re s o u rc e s  m a n a g e m e n t  in  C h in a ,  P h ilip p in e s  a n d  S in g a p o re .

• M r .  P .L .S .  P a n a w a la / S A A R E C  R A , E S D  re g is te re d  fo r a  p o s tg r a d u a te  
d e g re e  in  S r i  J a y a w a r d e n e p u r a  U n iv e r s it y  u n d e r  th e  S A R E C  p r o g r a m m e .

• A r r a n g e m e n t s  w e re  m a d e  to  g e t a  lo c a l t r a in in g  o n  p e s tic id e  r e s id u e  
a n a ly s is  a t  C IS IR .

7 . R e p o r t s ,  P u b l i c a t i o n s  a n d  E x t e n s i o n  w o r k

• D a s s a n a y a k e , N .H .  (1 9 9 6 ). E n v i r o n m e n t a l  d e g r a d a t io n  c a u s e d  b y  f is h e ry  
h a r b o u r s  a n d  f is h in g  b o a ts  a n d  m it ig a t o r y  m e a s u re s . P re s e n te d  a t  a  
n a t io n a l s e m in a r  o n  th e  p r e v e n t io n  o f  m a r in e  p o l lu t io n  o f  S r i  L a n k a . M a y  
1 9 9 6 , C o lo m b o .

• A z m y , S . A . M . , P a d m in i  d e  A lw is  a n d  P .L .S .  P a n a w a la  (1 9 9 6 ).  C o a s t a l  i n p u t  
o f p o l lu t a n t s  f r o m  tw o  im p o r t a n t  r iv e r  s y s te m s  -  K e la n i a n d  K a lu g a n g a . 
P re s e n te d  a t  a n  In t e r n a t io n a l  s e m in a r  o n  c o a s ta l e c o s y s te m s .

• L e c tu re  o n  M a r in e  P o llu t io n  a s p e c ts  fo r  th e  c o a s ta l c o m m u n it ie s  a n d  
s c h o o l c h i ld r e n  a t G a lle  o rg a n iz e d  b y  th e  M a r in e  P o llu t io n  P re v e n tio n  
A u t h o r i t y .

• L e c tu re  o n  M a r in e  P o llu t io n  a t  C o lo m b o  In t e r n a t io n a l  N a u t ic a l  C o lle g e  fo r 
D e c k  C a d e ts  a t  M a t t a k k u liy a .

• A w a re n e s s  p r o g r a m m e  c o n d u c te d  in  H a m b a n t h o t a  r e g a r d in g  th e  p r e s e n t  
N A R A  c tiv it ie s  in  M a la la  a re a .

A d v i s o r y  S e r v ic e s

• S e r v in g  in  th e  a d v is o ry  c o m m itte e s  o n  e n v ir o n m e n t a l  m a n a g e m e n t  
is s u e s .
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A c t iv it ie s  re la te d  to  E n v ir o n m e n t a l  Im p a c t  A s s e s s m e n t  o f d e v e lo p m e n t  
p ro je c ts  (S c o p in g , s e tt in g  o f T O R  a n d  e v a lu a t io n  o f E I A  r e p o r ts  e tc .)

8 .  C o n s t r a i n s

• In a d e q u a c y  o f  th e  s ta ff

P re s e n t  s ta ff  c o m p o s it io n

P o s i t i o n C a d r e P r e s e n t  N o . R e m a r k s

D ir e c t o r 0 1 - o n  le a ve  a b r o a d

R O 0 3 0 2 interviews were held to fill 
the vacancy but the 
recruitment could not be done

R A 0 3 0 2 o n  le a ve  a b r o a d

T y p i s t 0 1 0 1 -

L a b o r o u r 0 3 0 3 -

P ro je c t  R A - 0 1 o n  c o n t r a c t  b a s is

* L a c k  o f  t r a in e d  s ta ff  to  d o  p e s tic id e  r e s id u e  a n a ly s is  (a  lo c a l t r a in in g  w a s  
a r r a n g e d  fo r th e  p ro je c t  s ta ff  a t  th e  b e g in n in g  o f th e  y e a r  1 9 9 7 )

* P r o c u r e m e n t  o f  a n a ly t ic a l  e q u ip m e n t

S o m e  o f  th e  e q u ip m e n t s  o rd e re d  fo r th e  y e a r  1 9 9 6  w e re  n o t  p u r c h a s e d  d u e  to 
th e  n o n -a v a i la b i l i t y  o f e n o u g h  m o n e y  (th e  T r e a s u r y  d id  n o t  re le a s e  th e  
c a p ita l e x p e n d it u r e  a llo c a te d  d u r i n g  th e  la s t  q u a r t e r  o f  th e  y e a r ).
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N A T I O N A L  A Q U A T I C  R E S O U R C E S  R E S E A R C H  &  D E V E L O P M E N T  A G E N C Y

BALANCE SHEET AS AT 31-12-1996

130,817,281 BALANCE BROUGHT FORWARD
14,650,000 GOVERNMENT GRANT FOR THE YEA (11)

REVALUATION RESERVE (12)
9,439,829 FOREIGN GRANT FOR THE YEAR 
1,095,818 LOCAL GRANT FOR THE YEAR (13)
(74,363,206) EXCESS OF EXPENDITURE OVER INCOME

81,639,721.99
27,090,000.00
91,202.463.00
2,175,278.00
(25,580,428.25)

81,63.9,722 176,527,034.75
FIXED ASSETS
LAND (14)

7,225,769 BUILDINGS (14)
740,478 MACHINERY (14)

17,063,003 EQUIPMENT (14)
COMPUTER & PRINTER (14)

476,564 VEHICLES (14)
178,023 BICYCLES (14)
1,645,786 FURNITURE & FITTINGS (14)
222,064 AUDITORIUM (14)
90,435 MAIN POND (14)

1,188,112 LIBRARY BOOKS r (14)
5,210 ADMIRALTY CHARTS (14)

10,327,609 RESEARCH & DEVELOPMENT (14)
(LOCAL) •

31,482,385 RESEARCH & DEVELOPMENT (14)
(FOREIGN)

15,103,425 SAMUDRAMARU (14)
85,748,863 CURRENT ASSETS
765,736 STOCK AS AT 31-12-1996 (15)
1,526,104 DEBTORS & PREPAYMENT (16)
158,472 DEPOSITS (17)
476,078 ADVANCES (18)
2,023,430 DEBTORS-EMPLOYEES (19)
483,925 CASH IN TRANSIT
6,964,287 CASH IN HAND & AT BANK (20)
12,398,033

CURRENT LIABILITIES

91,202,463.00
7,815,062.51
538,884.22

17,419,014.45
2,443,389.63
4,350,035.14
157,974.50

1,716,253.10
158,907.72
51,746.74

1,872,758.97
11,209.20

12,053,183.42
22,249,020.29
13,949,150.59

175,959.053.49
1,408,203.88
6,518,836.64
167.472.00
2,588,012.18
4,484,405.05

0.00
3,530,711.63

18,697,641.38

9,665,129 CREDITORS & ACCRUED EXPENSES 
1,351,351 PROJECT CREDITORS 
254,600 PROVISIONS 
921,902 CONSULTANCY PROJECT

(21) 11,790,270.80
(22) 224,344.32
(23) 254,600.00
(24) 1.431,102.50

12,192,982
205,051 NET CURRENT ASSETS 

(4,314,193) DEFERRED LIABILITIES
31,639,722

*

M . H . G U N A W A R D A N A
C H A I R M A N

20*08-1997 20-08-1997

13,700,317.62
4,997,323.76
(4,459,342.50)
176,527,034.75

20-08-1997
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NOTE OF THE AUDITOR GENERAL
The accounts of National Aquatic Resources Research and Development Agency for 

the year ended 31 December 1996 were audited under my direction in pursuance of 
provisions in Article 154(1) of the Constitution of the Democratic Socialist Republic of Sri 
Lanka read in conjunction with Section 13(1) of the Finance Act No. 38 of 1971.

M y  observations on these accounts that should be published in terms of Section 14(2)
(c) of the Finance Act are contained in my report of even date addressed to the Chairman 
of the National Aquatic Research and Development Agency.

(Sgd. S. M. Sabry) 
Auditor General, 

30 September 1998.
Auditor General’s Department,
Colombo 07.

♦
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AUDITOR-GENERAL’S DEPARTMENT
SNDEPENDENCE SQUARE, COLOMBO 7, SRI LANKA

*»/**/ s.e.p!e”ber. 19 9 8 •

The Chairman,
Nat iona l  Aquat i c  Resources Research 
and Development Agency.

Report  o f  the Aud i t o r  General  on the  accounts o f  the 
Nat iona l  Aquat i c  Resources Research and Development Agency 
f o r  the year  ended, 31 December 1996 in terms o f  
S e c t i o n  1 4 ( 2 ) ( c )  o f  the F inance  Act  No. 38 o f  1971. _____

The aud i t  o f  accounts  o f  the N a t i ona l  Aqua t i c  Resources Research 
and Development Agency (NARA) f o r  the  y ea r  ended 31 December 1996 
was c a r r i e d  out under my d i r e c t i o n  in pursuance o f  p r o v i s i o n s  in 
A r t i c l e  154(1)  o f  the C o n s t i t u t i o n  o f  the  Democrat ic  S o c i a l i s t  
Republ i c  o f  S r i  Lanka read in c o n j u n c t i o n  wi th  S e c t i o n  13(1)  o f  the 
Finance Act No. 38 o f  1971. In c a r r y i n g  out t h i s  aud i t ,  I was 
a s s i s t e d  by a f i rm  o f  accoun tants  in p u b l i c  p r a c t i c e .  My 
o b s e r v a t i o n s  which I c o n s i d e r  should be pub l i shed  wi th the annual 
r e p o r t  o f  the Agency in terms o f  S e c t i o n  1 4 ( 2 ) ( c )  o f  the F inance  
Act  appear in t h i s  r e p o r t .  A d e t a i l e d  r e p o r t  in terms o f  S e c t i o n  
1 3 ( 7 ) ( a )  o f  the Finance Act  was f o rwarded  to the Chairman o f  the 
Agency on 3 December 1997.

1:2 Scope o f  Aud i t

Audi t  op in i on ,  comments and f i n d i n g s  in t h i s  r e p o r t  a re  based on a 
r ev i ew  o f  the f i n a n c i a l  s t a tements  presented  to  aud i t  and 
su b s ta n t i v e  t e s t s  o f  samples o f  t r a n s a c t i o n s .  The scope and e x t e n t  
o f  such r e v i ew  and t e s t s  were such as to  enab l e  as wide an a u d i t  
c o ve rage  as p o s s i b l e  w i t h in  the  l i m i t a t i o n s  o f  s t a f f ,  o th e r  
r esources  and t ime a v a i l a b l e  t o  me. S u b - s e c t i o n s  (3 )  and (4 )  o f  
S e c t i o n  13 o f  the  Finance Act  g i v e  d i s c r e t i o n a r y  powers to  the 
Aud i to r  General  to  de te rmine  the scope and e x t e n t  o f  the a u d i t .

3 7



A c c o u n t  s2  .

2 : 1 Op i ni on

In view o f  my o b s e r v a t i o n s  appear ing  in t h i s  r e p o r t ,  I am unable to 
express  an op in i on  on the accounts presented .  Major d e f i c i e n c i e s  
observed in t h i s  connec t i on  a re  g i v en  below.

D e f i c i e n c y  Re f e r ence  to
paragraph in 
t h i s  r e p o r t

(a )  Account ing P o l i c i e s 2 :5 :1

(b)  I napp rop r i a t e  d i s c l o s u r e s  in the Accounts 2 : 5 : 2

( c )  Omissions in the  Accounts 2 : 5 : 3

(d)  Overs ta tements  and Understatements 
in the Accounts 2 : 5 : 4

( e )  Accounts R e c e i v a b l e  and Payab le 2:5 :.5

( f )  Lack o f  Ev idence  f o r  Audi t 2 :5 :6

( g )  Non-compl iance wi th Laws, Rules ,  Regu la t i ons ,  
Management D e c i s i o n s  e t c . 2 : 5 : 7

(h)  T ransac t i on s  not supported by Adequate A u t h o r i t y 2 : 5 : 8

( i )  U n r e l i a b i l i t y  o f  F inanc ia l
Resu l t s  and F inanc i a l  P o s i t i o n 3: 1

( j )  Weaknesses in Systems and Con t ro l s 4
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F i n a n c i a l  R e s u l t s2 : 2

According to the accounts presented, the working of the Agency during
the year under review had resulted in a deficit of Rs,25-355.013 as 
compared with the deficit of Rs,30,839,267 for the preceding year. The 
following statement gives a summary of the financial results for the 
year under review and the preceding year.

Year ended 31 December

1996

Income

Government Contribution 

Sundry Income

Rs. Rs. Rs.

29,072,200 n
t -16,792,554

3,721,446 32,793,646 ,670,114

Expenditure

Administration

Establishment

Depreciation

Less:

Amount recovered 
from Projects

Deficit for the year

Accumulated Deficit 
Brought forward

Prior Period Items

Accumulated deficit 
carried forward

48,847,871

3,477,934

19,521,183

71,846,988

13,698,329

(149,458,087)

(225,415)

(58,148,659)

(25,355,013)

(149,683,502)

(175,038,515)

38,927,891 

3,386,680 

27,686,530 

70,001,101

9,699,166

(117,474,739)

(1,144,081)

Rs.

29,462,668

1 9 9 5

(60,301,935)
J

(30,839,267)

(118,618,820)

(149,458,087)
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2 : 3  F i n a n c i a l  S t r u c t u r e

According to the accounts presented, the financial structure of the Agency as
ecemher 1995 is given below.

As at 31 December

1996

Rs ■
Resources

Government Contribution

Foreign Aid 109,987,256

Adjustments for Special )
Dollar Account Balance ) (8,853,775)

Other Contributions

Revaluation Reserves 

Accumulated Deficit

Utilisation

Fixed Assets at written 
down value

Vessel "Samudra Maru“

Foreign Aid Projects (Net)

Other Projects (Net)

Net Current
Assets’/ (Liabilities)

at

1995

Rs. Rs. Rs.

137,553,380 110,463,380

109,987,256

101,133,481 (8,853,775) 101,133,481

21,676,225 19,500,947

260,363,086 231,097,808

91,202,464 -

(175,038,515) (149,458,087)

176,527,035 81,639,721

127,737,700 29,427,762

13,949,151 15,103,425

22,249,020 31,482,385

12,053,183 9,735,291

537,981 (4,109,142)

176,527,035 81,639,721
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2 : 4  C a s h  F l o w

The following statement shows the cash flow of the Agency daring the year under 
-review and the preceding year.

w  I i t  ; n , ivp.h r end60 -Vi i)6C8iT:D6r

1996 1 9 9 5

Cash (flows from Operating 
Activities

Rs. Rs. Rs. • Rs.

Deficit for the year (25,355,013) (30,839,267)

Adjustments for Items not 
Involving Kbvement of fash

Depreciation 19,958,164 ' 27,686,530

Provision for Gratuity 419,512 443,916

Adjustment for Fixed Assets — 950,806

Profit on Sale of Fixed Assets (3,300) 20,374,376 — 29,081,252

(4,980,637) (1,758,015)

Prior Jferiod Items (225,415) (1,144,081)

Operating Deficit before Changes 
in Items of Wbrking Capital (5,206,052) (2,902,096)

Changes in Items of Vtarking Capital

(Increase) in Stock (642,467) (1,599)

(Increase) in Accounts Receivable (9,574,641) (1 ,281,434)

Increase/(Decrease) in 
Creditors and Accruals 2,125,141 (1 ,708,744)

Increase/(Decrease) in 
Project Creditors (617,807) 932,265

Increase Consultancy Project — (8,709,774) 921,902 (1,137,610)

(13,915,826) (4,039,706)

Less: Payment of Gratuity (274,363) (93,868)

Net Cash Used in 
Operating Activities (14,190,189) (4,133,574)
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(18,348,096)

Cash flows from Investing Activities 

Acquisition of Fixed Assets (18,995,890)

Proceeds from Sale of Fixed Assets 3,300

Net fash Lfeed in
Investing Activities (18,992,590) (18,348,096)

Cash Flows from financing Activities

Grant Received - Government 27,090,000 14,650,000

- Foreign Grant 2,175,278 10,535,647

Cash generated from financing Activities 29,265,278 25,185,647

Net Increase/(Secrease) in Cash 
and fash £quivalents (3,917,501) 2,703,977

Cash and fash equivalents at 
Beginning of the year (Note 1) 7,448,212 4,744,235

Cash and fash Squivalents
at £nd of the Vear (Note 2) 3,530,711 7,448,212

Note :1 Rs.

Bank Balances 6,964,287
Cash in Transit 483,925

7,448,212

Note :2 Rs.

Bank Balances 3,530,711
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2:5 Comments on Accounts 

2 :5 :1  Accounting P o l i c i e s  

Fo l l ow ing  obse r va t i ons  are  made.

(a )  Work in prog r ess  on long term co n t r a c t s  had not been 
valued as at  31 December 1996. The co s t  incurred has 
been se t  o f f  a ga ins t  r e c e i p t s  from the customers and the 
surp1u s / d e f i c i t  shown under c r e d i t o r s / d e b t o r s .

(b)  The P r o j e c t  expend i tu re  t o t a l l i n g  Rs .33,184,493 as a t  the 
end o f  the year  under r ev iew  had been shown as f i x e d  
a s s e t s  v i z .  R s . 22,249,020 under Fore i gn  Aid P r o j e c t s  and 
Rs .10,935,473 under Other Cap i ta l  P r o j e c t s .  The p r o j e c t  
expenses were made up o f  both t a n g i b l e  and i n t a n g i b l e  
a s s e t s .  The p r o j e c t  expend i tu re  had been amort i zed  on a 
s t r a i g h t  l i n e  method at  20% on cos t  i r r e s p e c t i v e  o f  
i n t a n g i b l e  components.  The a m or t i s a t i on  so prov ided  
amounted to R s .10,989,759.

2 :5 :2  Inappropr i a te  d i s c l o s u r e s  in the Accounts

Fo l low ing  in a pp ro p r i a t e  d i s c l o s u r e s  in the accounts were observed .

(a )  Research and development c o s t s  included in f i x e d  a s s e t s i 
at  a book va lue o f  R s . 34,302,203 had been i n c o r r e c t l y  
c a p i t a l i s e d .  This  i s  not in compl iance wi th S r i  Lanka 
Account ing Standard No. 11.

(b)  Payment made to b u i l d i n g  c o n t r a c t o r s  in connec t i on  wi th 
c a p i t a l  work in p r og r e s s  amounting to R s . 1,870,296 had 
been d i s c l o s e d  under s e r v i c e  advances.

( c )  A sum o f  R s . 2,616,676 t r a n s f e r r e d  to an o the r  Bank 
account had been i n c o r r e c t l y  c r e d i t e d  to a Bank t r a n s f e r  
account and shown as sundry c r e d i t o r s .

(d)  A l easeho ld  land valued at  R s .9,493,508 had been 
i n c o r r e c t l y  c l a s s i f i e d  as f r e e h o ld  land in the accounts .

( e )  Development and e x t e n s i on  c o s t s  o f  R s .473,889 which i s  o f  
a revenue nature had been i n c o r r e c t l y  c a p i t a l i s e d .

( f )  Revenue expend i tu re  o f  Rs .71,400 had been c a p i t a l i s e d  
under equipment account .
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( g ) Expendi ture  o f  a revenue nature amounting to Rs. 1,012,785 
incurred  on the ship,  "Samudra Maru" had been 
cap i t a l i  s e d ,

( h ) P r epa id  expenses t o t a l l i n g  R s . 238,043 had been charged 
a g a i n s t  income ins tead  o f  be ing shown as a prepayment.

( i ) A bank o v e r d r a f t  amounting to R s . 573,919 had been set  o f f  
a g a in s t  o ther  f a vo u ra b l e  bank ba lances .

( j  ) Bank ba lance  amounting to R s .532,686 l y i n g  in the Current 
Account N o .3119 in  the name o f  the Agency had been shown 
in the accounts as d eb t o r s .

2 : 5 : 3  Omissions in the Accounts

Fo l l o w in g  omiss ions  in the accounts were observed .

(a ) The sh ip ,  "Sayur i "  acqui red  dur ing the year  a t  a cos t  o f  
R s .92,700,000 had not been d i s c l o s e d  in the accounts .

(b ) No p r o v i s i o n  had been made in r e s p ec t  o f  slow moving and 
o b s o l e t e  s tock amounting to Rs .96,205.

( c ) No p r o v i s i o n  had been made in the accounts  in r espec t  o f  
long ou ts tand ing  advances g i v e n  to employees t o t a l l i n g  
R s . 136,856, the r e c o v e r y  o f  which i s  d o u b t fu l .

(d ) A smal l  boat ,  procured l o c a l l y  by the P r o j e c t
c o —o r d i n a t o r  f o r  the SARE£ P r o j e c t  had not been valued
and inco rpo ra t ed  in the accounts .

( e ) P r o v i s i o n  had not been made in the accounts  in r e spec t  o f  
v i d e o  c a s s e t t e s  valued a t  R s . 266,700 which had become 
o b s o 1e t e .

( f ) Adjustment  had not been made in r e s p e c t  o f  357 l i b r a r y  
books l o s t  from the l i b r a r y  dur ing  1994.

( g ) No p r o v i s i o n  had been made f o r  o b s o l e t e  s tock  o f  l i b r a r y  
books.

(h) R e t e n t i o n  money amounting to Rs .61,803 r e c e i v a b l e  from 
the M i n i s t r y  o f  F i s h e r i e s  and Aquat i c  Resources 
Development had not been shown in the accounts .
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'£ ; i> 0 v g r s t a t e  m  e n t s a  n  d U n d e r s t a t e m e n t  s t n t  h  e  A  c  c  o  u  n  t  s

Fol i owing overstatements  and understatements were observed1.

(a )  Fu l l y  d ep r e c i a t ed  1ib ra r y  books had not been removed from 
the co s t .  As a r e s u l t , d e p r e c i a t i o n  had been c a l c u l a t e d  
on such books.

( b ) Accrued expend i tu re  had been understated by R s . 100,000 
due to omission o f  s e c u r i t y  charges f o r  September 1996.

( c )  A r e t e n t i o n  payment o f  R s . 38,678 in r e spec t  o f  a b u i l d i n g  
had been i n c o r r e c t l y  included in the Bid Bond account ,  
thereby o v e r s t a t i n g  t h i s  account .

(d)  Stock valued at  Rs.20,496 r e c e i v e d  a f t e r  the end o f  the 
year  had been inc luded in the year  end s tock.  As a 
r e s u l t ,  the s tock had been o v e r s t a t e d .

2 :5 :5  Accounts R e c e i v a b l e  and Payable  

Fo l l ow ing  ob se r va t i ons  are  made.

(a )  R e c e i v a b l e s  amounting to R s . 6,888,331 did not r ep r e s en t  
any r e a l i s a b l e  va lue .

(b)  A sum o f  R s . 6,103,830 cont inued to be shown as a r r e a r s  o f  
ra t es  and taxes  payable  to the Colombo M u n i c i p a l i t y  f o r  
the per i od  1979 to 1996.

( c )  Out o f  d eb t o r s ,  d e p o s i t s  and advances,  ba lances  t o t a l l i n g  
Rs .6,589,966 and Rs .246,000 were outs tanding  f o r  p e r i o d s  
ranging from one to two years  and over  two yea rs .

(d)  Out o f  the c r e d i t o r s ,  ba lances  t o t a l l i n g  R s . 9,478,000 and 
Rs .3,968,000 were outs tand ing  f o r  p e r i ods  ranging from 
one to  four  years  and over  f our  years  r e s p e c t i v e l y .

( e )  Out o f  the p r o j e c t  c red i t o r s  ba lances ,  R s . 224,345 was 
outs tand ing  f o r  a pe r i od  o f  ov e r  f our  yea rs .

( f ) P e t t y  cash ad vances t o t a l  1i ng Rs .88,281 g i ven  to the 
s t a f f  dur ing  the pe r i od  1991 to 1996 had not been 
recovered  upto end o f  the year  1996.
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<g> A sum o f  R s . 15,070 being surcharge r e c o v e r a b l e  from an 
employee in connect ion with a cash shor tage  in March 1993 
had not been recovered upto end o f  the year .

(h) Refundable  tender  d e p o s i t s  r e c e i v e d  dur ing the per i od  
1993 to  1996 t o t a l l i n g  Rs .80,000 were remaining uncleared 
as a t  the end o f  the year .

2 :5 :6  Lack o f  Ev idence f o r  Audit

The f o l l o w i n g  i tems in the accounts could not be s a t i s f a c t o r i 1y 
vouched or accep ted  in aud i t  due to lack o f  e v i d ence  ind ica ted  
a g a in s t  each i tem.

I tern Va 1 ue 
Rs.

Ev idence not made 
available

( a) Fixed Asse t s 175,989,053

(b) Debtors 2,073,901

( c ) Depos i t s 167,472

(d ) Purchase Advances 519,356

( e ) S e r v i c e  Advances 2,068,656

( f ) A11owance-Accountant  
(Marine Research  
P r o j e c t ) 36,000

( i )  P r o p e r l y  maintained 
f i x e d  a s s e t s  
reg  i s t e r

( i i )  V e r i f i c a t i o n  r ep o r t s

)
)
)
) D i r e c t  c o n f i rm a t i o n s  
)
)
)

Board approval
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2 :5 :7  Non-compl iance with Laws, Rules,
Regu la t i ons ,  Management Decision:? e t c .

Instances o f  non-compl iance observed in audi t  are  g i v en  below.

Re fe rence  to Laws, Rules,  
Regu la t i ons  and 
Management Dec i s i ons______

(a)  Finance Act .

( i ) Sect  i on 12

( i i )  S e c t i on  1 3 ( 5 ) (b)

( i i i )  S e c t i on  1 3 ( 5 ) (d)

( i v )  S e c t i on  13(6)

Part  i c u l a r s

Approval o f  the r e l e v a n t  
M in i s t e r  wi th  the concurrence  
o f  the M in i s t e r  o f  Finance had 
not been ob ta ined  f o r  the form 
and contents  o f  the annual 
a ccoun ts .

Report  on s tocks ,  s t o r e s ,  
debtors  and c r e d i t o r s  had not 
been furn ished to the Aud i to r  
General a l ong  wi th the 
accounts.

An in te rna l  a u d i t  programme had 
not been s e t t l e d  in agreement 
with the A ud i t o r  General  and 
h a l f  y e a r l y  in t e rna l  aud i t  
r epo r t s  f o r  the year  1996 had 
not been submitted as 
p r e s c r i b e d .

Report  on accounts  as s p e c i f i e d  
by the Aud i to r  General  had not 
been furn ished  a long  wi th the 
accounts.

Accounts were rendered f o r  
audi t  on ly  on 28 August 1997.

( v )  S e c t i o n  14(1)  A copy o f  the d r a f t  annual
r ep o r t  had not been submitted 
w i th in  4 months a f t e r  the end 
o f  the f i n a n c i a l  yea r .
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( b ) NARA Act No.
Sec t i o n 5 ( c )

54 o f  1981

( c ) F i nanc i a 1 
No. 1646

Regu1 at  i on

The s e r v i c e s  o f  a f i rm o f  
Chartered Accountants were 
obta ined  f o r  a s s i s t i n g  the 
accounts work o f  the Agency at  
c o s t  o f  Rs . 2 4 , 0 0 0 . Board
approval  was not a v a i l a b l e  f o r  
t h i s  engagement.  The Agency
, . a y y. *
has two a c coun tan t s ,/a s s i s t a n t  
accountant  and a Jiook-keeper.

Dai 1 y running char t s  and monthly 
per formance summaries o f  
v e h i c l e s  to be submitted to  the 
A u d i t o r  General  on or b e f o r e  
the 15th day o f  the f o l l o w i n g  
month had not been submitted 
upto 31 December 1997 in 
r e s p e c t  o f  the year  under 
rev  i ew .

(d )  Treasury  C i r c u l a r  No. 842 
o f  19 December 1978

( e )  P u b l i c  E n t e rp r i s e s
Department C i r c u l a r  No. 95 
o f  14 June 1994.

( f )  S r i  Lanka Account ing 
Standard No. 9

( g )  Lease Agreement dated 
4 January 1990

2 : 5 : 8  T ransac t i ons  not Supported

Values o f  i n d i v i du a l  a s se t s  were 
not shown in the f i x e d  asse t  
reg i s t e r .

Approval  was not obta ined to pay 
an honorarium o f  3 months s a l a r y  
to  the p r e v i ous  D i r e c t o r  
General  who had res igned on h i s  
own b e f o r e  the date  o f  
t e rm in a t i o n  and whose s e r v i c e s  

• were t e rminated  by the M in i s t e r  
wi th due n o t i c e .

A cash f l o w  statement  had not 
been fu rn i shed  with the f i n a l  
a c c o u n t s .

Annual l e a s e  r ent  had not been 
paid to  the Board o f  Investment 
as r eq u i r ed  s ince  1990.

by Adequate Au tho r i t y

F o l l o w in g  ins tances  were observed .

( a )  M i n i s t e r i a l  approval  h-ad not been obta ined  to d i spose  o f
, u n s e r v i c e a b l e  a s s e t s  t o t a l l i n g  R s . 762,068 be long ing  to

o ther  Government Agenc i es .

(b )  Out o f  the c a p i t a l  g rant  p rov id ed  by the Government, a 
sum o f  R s . 9,555,276 remaining un—spent had been u t i l i s e d  
to  meet r e cur r en t  e xpend i tu r e .

I
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3 . F i n a n c i a l  a n d  O p e r a t i n g  R e v i e w

3:1 Financial Result s

The working o f  the Agency during the year  ended 31 December 1996 
had r e su l t ed  in a d e f i c i t  o f  Rs . 25,355,013 compared with the 
d e f i c i t  o f  Rs .30,839,267 f o r  the preced ing  yea r .

In view o f  the mater ia l  unce r t a in t y  r e f l e c t e d  in the f i n a n c i a l  
statements as desc r ibed  in paragraph 2:5 above,  any at tempt  to 
analyse  t h i s  va r i ance  is  not l i k e l y  to lead to any meaningful  
r e s u l t s .

The f i n a n c i a l  r e s u l t s  d i s c l o s e d  in the annual f i n a n c i a l  s tatements  
o f  the Agency had been ad justed  by the Agency f o r  account ing  
e r r o r s ,  omiss ions e t c .  observed in the subsequent y ea rs  as r e gu l a r  
f e a tu r e .  For ins tance ,  the d e f i c i t  o f  Rs .30,839,267 shown in the 
accounts f o r  the prev ious  year  had been ad justed  dur ing  the year  
under r ev i ew by R s . 225,415 ( n e t ) .  S im i l a r  adjustments made dur ing 
the p r e v i ous  f i v e  years  are  g i ven  below.

Year F inanc ia l  Resu l t s  Adjustments made in
subsequent yea rs

Rs . Rs .

1990 (8,715,370) ( 1,721,142)

1991 (7,733,944) (12 ,317,717)

1992 (8,163,129) (16 ,294,750)

1993 (10,406,301) (12 ,984,015)

1994 (11,875,069) (1 ,144 ,081 )

In t h i s  c o n t e x t ,  the p o s s i b i l i t y  o f  s i m i l a r  adjustments  o f  the 
f i n a n c i a l  r e s u l t s  and the f i n a n c i a l  p o s i t i o n  f o r  the year  under 
rev iew in subsequent yea rs  cannot be ruled out .  T h e r e f o r e ,  no 
r e l i a n c e  can be p laced on the f i n a n c i a l  r e s u l t s  and the f i n a n c i a l  
p o s i t i o n  r e f l e c t e d  in the accounts.
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3 : 2  P h y s i c a l  P e r f o r m a n c e

Ne i the r  the P r o j e c t  p er-f ©-r̂ ma-nc-e Eva lua t i on  Reports  had been 
prepared,  nor adequate r ecords  had been maintained f o r  the year  
under r e v i ew .  The progress  o f  the p r o j e c t s  and the Agency could 
not t h e r e f o r e  be a s c e r t a in e d .

3:3 Apparent Management I n e f f i c i e n c i e s  

Fo l l ow ing  ob se r va t i ons  are made.

(a )  A sum o f  Rs. 12,460 be l ong ing  to the Agency had been l y ing  
at  the Hu l f t sdorp  D i s t r i c t  Court s in c e  1995. No a c t i o n  
had been taken to s e t t l e  t h i s  mat t e r .

(b)  A sum o f  Rs .25,527 be ing  surcharge  r e c o v e r a b l e  from an 
employee in connec t i on  wi th a cash shor tage  in March 1993 
had not ye t  been r e c o v e r e d .

3:4 Repa i rs  and Maintenance o f  Research Vesse l  -  "Samudra Maru"

The research  vesse l  "Samudra Maru" handed over  by the M in i s t r y  o f  
F i s h e r i e s  and Aquat ic  Resources  Development in February 1985 
remained i n o p e r a t i v e  unt i l  31 December 1996 wi th a-crew o f  f i v e .

Fo l l ow ing  ob se r va t i ons  are  made.
I *

(a )  A t o t a l  sum o f  Rs . 13,560,688 had been incurred on r e p a i r s  
and maintenance dur ing  the 10 y ea r s  ended 31 December 
1995.

( b ) A sum o f  R s . 473,836 had been spent  on r ep a i r s  and 
maintenance dur ing the y ea r .

( c )  The co s t  o f  spare p a r t s  purchased by the UNDP amounted to 
Rs.20, 3 10,000.

(d)  The annual cos t  o f  s a l a r i e s  o f  the crew o f  the vesse l  
amounted to R s .351,562,

( e )  The vesse l  "Samudra Maru" has been id 1 i ng during the year  
due to a major o v e r h a u l .

3:5 Funding Arrangement f o r  p r o v i s i o n  f o r  G r a t u i t y

A sum o f  R s . 4,459,343 had been prov ided  f o r  g r a t u i t y  as at 31 
December 1996. However, a fund to s e t t l e  the l i a b i l i t i e s  in fu ture  
had not been c r ea ted  by the Agency.
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3 : 6  U n e c o n o m i c  T r a n s a c t i o n s

Following observations are made.

(a)  Al though a sum o f  Rs .6,103,830 had been prov ided  f o r  
r a t e s  payable  to the Municipal  Counci l  s in c e  1979, no 
a c t i o n  had been taken to s e t t l e  the outs tand ing  balance.

(b)  An a c t i n g  s a l a r y  o f  R s . 36,000 per annum had been paid to 
the accountant  in r espec t  o f  a P r o j e c t  which had been 
terminated over  two years  ago.

( c )  A payment o f  three  months s a l a r y  had been made to the 
former  D i r e c t o r  General on h i s  r e s i g n a t i o n  from the pos t .  
However,  in tdrms o f  h i s  l e t t e r  o f  appointment ,  three  
months s a l a r y  should have been paid by him to the Agency 
f o r  h i s  f a i l u r e  to g i v e  th ree  months n o t i c e  o f  h i s  
r e s i g n a t i o n .

(d)  An advance o f  Rs. 19,023 had been paid to
a QQrop3.P^t in January 1992 f o r  purchase o f  l i b r a r y
books.  The books had not been r e c e i v e d  y e t .  However,  no 
a c t i o n  had been taken by the Agency to recover* t h i s  
advance.

3:7 I d l e  Resources

Cer ta in  p o r t i o n s  o f  the land, r esearch vesse l  "Samudra Maru" , 5
v e h i c l e s  and some b u i l d in g  space remained i d l e  dur ing  the year  
under r ev i ew .  S u i t a b l e  a c t i on  had not been taken by the Agency to 
u t i l i s e  these  r esources  or  to take a p p ro p r i a t e  a l t e r n a t i v e  course 
o f  ac t i on*  These r esources  were i d l i n g  f o r  p e r i ods rang ing  from one 
to ten yea rs .

In t h i s  connec t i on ,  the Chairman informed me in A p r i l  1998, as 
f o l l o w s .

«JL ' .
( a )  ‘The unused po r t i on  o f  the land w i l l  be used when 

necessary  (expand i ng o f  bu i l d ing ) *

(b)  The s e c u r i t y  s i t u a t i o n  Tr incomalee  prevented  the 
e f f e c t i v e  use o f  "Samudra Maru".

( c )  The sa id  b u i l d in g  spaces a re  used f o r  s p e c i a l  P r o j e c t s  
a c t i v i t i e s  where necessary .  When these P r o j e c t s  are  over  
these  spaces remain unused u n t i l  i t  i s  used when o ther  
s p e c i a l  P r o j e c t s  are  s t a r t e d .
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(d)  I t  i s  a f a c t  that  a number o f  u n se r v i c e a b l e  v e h i c l e s  have 
been l y ing  at NARA premises  f o r  a number o f  years .  These 
v e h i c l e s  belong to o u t s i d e  o r g a n i z a t i o n s  and NARA has not
taken steps to ob ta in  ownership because t h i s  invo l v es  the 
payment o f  taxes  d i s p o r p o r t i o n a t e  to the actual  value o f  
the v e h i c l e .  Hence, NARA i s  not ab l e  to d i spose  o f  them 
by s a l e " .

3:8 I d e n t i f i e d  Loss

An o f f i c e r  who had gone on .a s c h o l a r s h ip  to  a f o r e i g n  u n i v e r s i t y  on 
a bond amounting to Rs .2 ,122,270 had not returned to the Is land 
a f t e r  comple t ing  the s c h o l a r s h ip .  The Agency has r e f e r r e d  t h i s  
matter  to  the A t t o rney  General  on 12 December 1991 in order  to take 
a p p ro p r i a t e  l e ga l  a c t i o n  to r e c o v e r  a sum o f  Rs .1 ,414,847.

3:9 Cost o f  Personnel

A comparat i ve  statement  o f  a ve rage  c o s t  o f  personnel  f o r  the year  
1996 and 1995 analysed under each c a t e g o r y  i s  g i v e n  below.

Category No. o f E'mp 1 oyees Average  Cost per Emp1oyee

1996 1995 1996 1995
R s . Rs .

Execut i ves 55 54 122,716 116,917
Non Execu t i v es 228 226 5 T, 767 48,853

283 280 65,556 65,770

3:10 V e h i c l e  U t i l i s a t i o n

The Agency had a f l e e t  o f  29 v e h i c l e s  as at  the end o f  the year  
under r e v i ew .  Cost o f  running and maintenance o f  t h i s  f l e e t  during 
the year  under r ev iew  could not be a s c e r t a in e d  in* the absence o f  
proper  account ing  records  showing these  expenses under separa te  
headings .  The t o t a l  c o s t  o f  fu e l  o f  t h i s  f l e e t  dur ing the year  
under r ev i ew  was R s ,1,136,714 compared wi th R s . 1,180,250 during the 
prev ious  yea r .  I t '  was a l s o  observed  that  the running char ts  and 
log  books had not been p r o p e r l y  mainta ined f o r  i nd i v idua l  v e h i c l e s  
i n d i c a t i n g  the d i s t a n c e  t r a v e l l e d ,  fue l  consumed, r e p a i r  cos t  e t c .  
Hence, i t  was not p o s s i b l e  to de te rmine  the co s t  o f  fue l  consumed 
by each v e h i c l e ,  the average  per formance  per  l i t r e  and the cos t  o f  
r e p a i r s  per  v e h i c l e .
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S i g n i f i c a n t  v a r i a t i o n s  were observed between budget and actual  
income and expend i tu re  during the year  under r ev i ew  thus i n d i c a t i n g  
that  the budget had not been made use o f  as an e f f e c t i v e  instrument 
o f  management c o n t r o l .

4. Systems and C on t r o l s
' *

D e f i c i e n c i e s  observed during the 
to the n o t i c e  o f  the Chairman o f  
furn ished in  terms o f  S ec t i on  13

Spec ia l  a t t e n t i o n  i s  needed in r espec t  o f  the f o l l o w i n g  areas  o f

3 : 1 1  B u d g e t a r y  C o n t r o l

c o n t r o l .

( a ) Fixed Asse ts

(b) Debtors and c r e d i t o r s

( c ) Advances f o r  purchases

( d ) Budget

( e ) V eh i c l e  u t i l i s a t i o n

( f ) Review and appra i sa l  o f  
In terna l  Aud i t .

o p e r a t i o n s  and records  by the

<g> S e g r e ga t i o n  o f  Funct ions and D e l e g a t i o n o f  A u th o r i t y

<h> Account i ng

course  o f  aud i t  were brought
the Agency by my d e t a i l e d  r e p o r t  

( 7 ) ( a)  o f  the Finance Act .

(S.M. Sabry)  
Aud i to r  Genera ] .
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