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B A N G O S  P E N  C U L T U R E  A N D  O P E R A T IO N S

b y

S e r g io  S . F e l i x

H i s t o r y

T h e  f i s h  p e n  i n d u s t r y  o r i g i n a t e d  a t  S e to  N a ik a i ,  Y a s h im a  B a y  a n d  
S ik u k o  I s la n d  S e a s  i n  J a p a n .  I n  t h e s e  a r e a s  o c to p u s  a r e  c u l t u r e d  i n  b o x e s  
o r  c a g e s  w h i l e  y e l l o w  t a i l  a r e  c u l t u r e d  i n  im p o u n d  n e ts  o r  f l o a t i n g  p e n s ,  
i n  p e n s  a n d  in  b a r r i c a d e s .

In  th e  P h i l i p p i n e s ,  t h i s  i n d u s t r y  w a s  s t a r t e d  b y  th e  B u r e a u  o f  
F i s h e r i e s  a n d  A q u a t i c  R e s o u r c e s  ( B F A R )  a lo n g  th e  s h o r e l i n e s  o f  L a g u n a  
L a k e  i n  B a r r i o  P a tu n h a y ,  C a r d o n a ,  R i z a l ,  f r o m  1 9 6 5  t o  1 9 6 7 .  C a r p ,  
t a w e s ,  g o b y  a n d  b a n g o s  w e r e  c u l t u r e d  i n  f i s h  c a g e s  a n d  f l o a t i n g  p e n s .  
T h is  w a s  i n s p i r e d  b y  th e  r e s u l t  o f  th e  " b a n g o s  s t o c k in g  p r o g r a m "  la u n c h e d  
b y  t h e  B u r e a u  o f  F i s h e r i e s  f r o m  1 9 5 7  t o  1 9 5 9 .  E v a lu a t io n  s h o w e d  t h a t  
3 - m o n t h  o ld  b a n g o s  m e a s u r e d  3 0 - 4 9  c m  lo n g ,  2 t o  3 p ie c e s  t o  a  k i l o .  
A f t e r  8 m o n t h s ,  s a m p le s  la n d e d  m e a s u r e d  6 5 - 8 0  c m  lo n g  a n d  w e ig h e d  2 -3 .  5 
k g  p e r  b a n g o s .

I n  1 9 7 0  th e  L a g u n a  L a k e  D e v e lo p m e n t  A u t h o r i t y  ( L L D A )  t r i e d  th e  
id e a  i n  a  2 8 - h e c t a r e  c o m m e r c i a l  a r e a  b y  e n c lo s in g  a  s h a l lo w  c o v e  i n  
S i t i o  T a d la k ,  B a r r i o  L o o c  i n  C a r d o n a ,  R i z a l .  T h e  f o l l o w in g  y e a r ,  a  
g r o u p  o f  " B a l i k b a y a n "  f r o m  V ie t n a m  p io n e e r e d  a  4 0 m  x  4 0 m  f i s h  p e n  
m a d e  o f  w o o v e n  b a m b o o  s p l i t s  ( b a k la d )  a n d  n e ts  ( b a n a ta n )  i n  B a r r i o  T u n a ,  
T a l i m  I s la n d ,  C a r d o n a ,  R i z a l  w i t h  th e  t e c h n ic a l  g u id a n c e  o f  th e  B u r e a u  
o f  F i s h e r i e s  t e c h n ic a l  m e n .  A  v e r y  h ig h  p r o d u c t i o n  o f  1 ,1 0 0  -  2 , 0 0 0  k g  
i n  t h i s  a r e a  w a s  o b t a in e d .

T h e s e  r e s u l t s  e n c o u r a g e d  m a n y  la k e s h o r e  f o l k s ,  b u s in e s s m e n  a n d  
g o v e r n m e n t  o f f i c i a l s  t o  e n g a g e  in  th e  i n d u s t r y .  F r o m  th e n  o n ,  th e  f i s h  
p e n  i n d u s t r y  g a in e d  n a t i o n - w id e  a c c e p t a n c e .

S i t u a t io n  a n d  S c o p e

D u e  t o  th e  h ig h  p r o d u c t i o n  w i t h i n  a  v e r y  s h o r t  p e r i o d  o f  t i m e ,  
th e  f i s h  p e n  h a d  s p r e a d .  F r o m  a  f e w  h e c t a r e s  i n  1 9 7 1 ,  i t  i n c r e a s e d  t o  
2 0 0  h a  i n  1 9 7 2 ,  5 , 0 0 0  h a  i n  1 9 7 3  a n d  7 , 0 0 0  h a  i n  1 9 7 4 .

* O f f i c e r - i n - C h a r g e ,  L im n o l o g y  S e c t io n ,  F i s h e r i e s  R e s e a r c h  D i v i s i o n ,  
B u r e a u  o f  F i s h e r i e s  &  A q u a t i c  R e s o u r c e s ,  M a n i la



-  107 -

B e fo re  the B F A R  took o ve r the s u p e rv is io n , m anagem ent and 
c o n se rva tio n  o f the Laguna Lake  f is h  pens, a w a rd ing  o f pen s ite s  was 
w ith in  the c o n tro l o f m u n ic ip a l m a y o rs . The s c ra m b le  fo r  f is h  pen s ite s  
re s u lte d  to  the fo llo w in g  p ro b le m s : im p ro p e r lo c a tio n  o f f is h  pens re s u lte d  
to  poo r p ro d u c tio n , c o n flic ts , o ve rla p p in g  o f s ite s  and haphazard  f is h  pen 
a rra n g e m e n t se rve d  as h a rb o rs  fo r  w a te r  hyac in ths  (w a te r l i l ie s )  th a t 
ham pered  n a v ig a tio n .

The Bureau o f F is h e r ie s , by v ir tu e  o f P re s id e n t ia l D ecree  No. 43, 
p ro m u lg a te d  ru le s  and re g u la tio n s  to  p ro m o te  w ise  u t i l iz a t io n  and co n se rva ­
tio n  o f Laguna La ke . F is h e r ie s  A d m in is tra t iv e  O rd e rs , (FAO ) 109 and 
114 w e re  p ro m u lg a te d .

U nder L e tte r  o f In s tru c t io n  (L O I ) 235 the Bureau o f F is h e r ie s  and 
A q u a tic  R esources was des igna ted  as the so le  agency re sp o n s ib le  fo r  the 
issuance o f f is h  pen lice n se s  in  acco rdance  w ith  a m a s te r  p la n  known as 
a " f is h  pen b e lt " .  The m a s te r  p la n  was designed to  p ro m o te  m a x im u m  
p ro d u c tio n  and c o n se rva tio n , to  p u t ra tio n a le  in  the se ttin g  o f pens and 
to  c o r re c t  the adve rse  p ro l i f ic a t io n  o f pens b ro u g h t about by in d is c r im in a te  
issuance  o f m u n ic ip a l p e rm its .

Advantages and D isadvantages o f F is h  Pens 

A dvantages:

1. V e ry  h igh  p ro d u c tio n  a t v e ry  s h o rt p e r io d  o f c u ltu re .

2. Spaces betw een f is h  pens se rve  as re fuge  and b re ed in g  grounds 
o f the f is h  to  su s ta in  n a tu ra l f is h  p ro d u c tio n  in  the Lake .

3. G row ing  f is h  in  pens w ou ld  m ean an in c re a se  in  the incom e o f 
the f is h e rm e n , thus , ra is in g  th e ir  l iv in g  s tandard .

4 . Inc re a sed  incom e o f the tow ns b o rd e r in g  the lake  w i l l  a lso  
he lp  im p ro v e  the econom ic  cond itio n s  o f the lake  shore  in h a b ita n ts .

D isadvantages:

1. Too m uch  r is k  is  in vo lve d  d u rin g  adve rse  w e a the r cond itio n s  
such as typhoons and flo o d s .

2. R is k  in  the s e le c tio n  o f s ite ; c o n s tru c tio n  and m anagem ent 
o f the f is h  pens.
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3 .  R is k  i n  a c q u i r i n g  p r o d u c t i o n  in p u t s  s u c h  a s  n e t t in g  m a t e r i a l s ,  
t h e  c o s t ,  a v a i l a b i l i t y ,  q u a n t i t y ,  k in d ,  s p e c ie s ,  t r a n s p o r t i n g  a n d  s t o c k in g  o f  
f i s h  f i n g e r l i n g s .

4 .  R i s k  i n  th e  s o - c a l l e d  " F i s h  k i l l "  ( m a s a m a n g  t u b ig ) ,  a  n a t u r a l  
p h e n o m e n o n  in  th e  la k e .

F a c t o r s  t o  b e  C o n s id e r e d  i n  F i s h  P e n  O p e r a t io n

T h e  m a j o r  f a c t o r s  t h a t  s h o u ld  b e  t a k e n  i n t o  c o n s i d e r a t i o n  i n  f i s h  
p e n  c u l t u r e  b e f o r e  th e  i n d u s t r y  c o u ld  b e  g iv e n  e m p h a s is  f o r  f u r t h e r  
e x p a n s io n  a r e :

1 . H o w  t o  s e le c t  th e  s i t e  w h e r e i n  c o n d i t io n s  o f  p e n  c u l t u r e  w o u ld  
g iv e  a  m a x im u m  f i s h  p r o d u c t i o n  a t  a  m i n i m u m  p e r io d  o f  t im e  o f  c u l t i v a t i o n

1 .1  S e le c t io n  o f  s i t e  s u i t a b le  f o r  f i s h  p e n  i s  d e t e r m in e d
b y  th e  f o l l o w in g  f a c t o r s :

F i s h  f o o d  d i s t r i b u t i o n  -  O n e  o f  th e  m o s t  c o m m o n  
c a u s e s  o f  h o r i z o n t a l  d i s t r i b u t i o n  o f  p la n k t o n  w h ic h  s e r v e s  
a s  f o o d  o f  m i l k f i s h  is  th e  w in d  a c t i o n  o n  s u r f a c e  w a t e r s .
T h e  w in d  a c t i o n  p r o d u c e s  a n  a c t u a l  d r i f t  t o  u p p e r  w a t e r s .
U n d e r  c e r t a i n  c o n d i t io n s  o f  d r i f t i n g  w a t e r s ,  p la n k t o n  
b e c o m e s  c o n c e n t r a t e d  i n  th e  v i c i n i t y  o f  th e  s h o r e  f a c in g  
th e  w in d  d i r e c t i o n .  P la n k t o n  d r i f t s  a r e  c o m m o n  i n  L a g u n a  
L a k e  e s p e c ia l l y  d u r in g  th e  d r y  s e a s o n  b e tw e e n  N o v e m b e r  
a n d  M a y .  S o m e t im e s  s u c h  a  p la n k t o n  d r i f t  p a r t i c u l a r l y  w h e n  
t h i s  a c c u m u la t e s  a lo n g  th e  s h o r e  in  s m a l l  c o v e s ,  b e c o m e s  s o  
t h i c k  t h a t  th e  w h o le  w a t e r  i s  a l t e r e d  i n  c o l o r  a n d  p le n t y  o f  
a l g a l  s c u m s  s u s p e n d  i n  th e  w a t e r  c o a s t  a n d  c o v e r  th e  r o c k s  
a n d  o t h e r  s o l i d  o b je c t s .

A c c o r d i n g  to  M r s .  N o t a r i o  (1 9 6 4 )  a n d  Y u n  A n  T a n g  
( 1 9 7 2 ) ,  th e  a v e r a g e  s u s p e n d e d  o r g a n ic  m a t t e r  w h ic h  is  
c o m p o s e d  p r i m a r i l y  o f  p la n k t o n  a n d  p la n k t o n - p r o d u c e d  
d e t r i t u s  i n  th e  w a t e r  o f  L a g u n a  d e  B a y  is  9 . 5  m g / l  ( o n  a n  
a s h - f r e e  d r y  b a s i s ) .  T h is  i s  e q u iv a le n t  t o  a p p r o x im a t e l y  
2 , 4 0 0  k g / h a  ( b y  w e t  w e ig h t )  o f  s t a n d in g  c r o p  o f  p r i m a r y  
p r o d u c t i o n  i n  th e  la k e  w a t e r s .  I t  a p p e a r s  t h a t  th e  p la n k t o n  
a c c u m u la t io n s  i n  th e  r e g io n  o f  th e  e x p o s e d  s h o r e  w o u ld  
y i e l d  a s  m u c h  a s  m a n y  t im e s  in  e x c e s s  o f  th e  a v e r a g e .  
T h e r e f o r e ,  s e le c t i n g  f i s h  p e n  s i t e  i n  th e  la k e  w a t e r s ,  
p la n k t o n  d r i f t  d u e  to  th e  w in d  a c t i o n  s h o u ld  n o t  b e  o v e r ­
lo o k e d .
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I n  o r d e r  t o  t r a c e  th e  s h o r e w a r d  p la n k t o n  d r i f t s ,  th e  
p r e v a i l i n g  d i r e c t i o n  a n d  th e  a v e r a g e  v e l o c i t y  o f  th e  w in d ,  
a n d  th e  e s t im a t e d  v e l o c i t y  o f  s u r f a c e - w a t e r  m o v e m e n t  in  
th e  a r e a  o f  L a g u n a  L a k e  t h r o u g h o u t  th e  y e a r  s h o u ld  b e  
a c k n o w le d g e d .

1 . 2  L a k e  w a t e r  c i r c u l a t i o n

I t  is  a n  e s t a b l is h e d  f a c t  t h a t  th e  p r e s e n c e  o f.  e n o u g h  
d i s s o l v e d  o x y g e n  t o  k e e p  th e  f i s h  a c t i v e l y  f e e d in g  is  o n e  o f  
th e  l i m i t i n g  f a c t o r s  in  f i s h  p r o d u c t io n  in  s t a g n a n t  b o d ie s  o f  
p o n d  w a t e r .

1 .3  F i s h  w a s t e  m a t e r i a l  a c c u m u la t io n

I n  in t e n s iv e  f i s h  c u l t u r e  w h e r e  th e  s t a n d in g  c r o p  o f  
f i s h  a t  th e  d e n s i t y  o f  m o r e  t h a n  0 . 5 k g / m 3 o f  w a t e r ,  th e  
w a s t e  m a t e r i a l s  ( f e c e s  a n d  u r i n e ,  e t c . )  p r o d u c e d  b y  th e  
f i s h  u s u a l l y  h in d e r  th e  g r o w t h  o f  th e  f i s h  t h e m s e lv e s .  
G e n e r a l l y ,  th e  w a t e r  w i t h i n  a  f i s h  p e n  o f  a v e r a g e  s iz e  i n  
L a g u n a  L a k e  is  a b le  t o  c h a n g e  c o m p le t e l y  w i t h i n  s e v e r a l  
m in u t e s .  H o w e v e r ,  i f  a  s e r i e s  o f  f i s h  p e n s  c o v e r s  a n  
e x t e n s iv e  a r e a ,  th e  c o n t a m in a t e d  w a t e r  w o u ld  r e m a in  i n  th e  
a r e a s  w h e r e  th e  c u r r e n t  b e c o m e s  s lu g g is h .  I n  o t h e r  w o r d s ,  
w h e n  a  s e r ie s  o f  f i s h  p e n s  a r e  s e t  u p  a lo n g  th e  s h o r e  o f  th e  
la k e ,  f i s h  p r o d u c t i o n  f r o m  th e s e  p e n s  v a r i e s  c o n s i d e r a b l y  
d e p e n d in g  o n  th e  v e l o c i t y  a n d  d i r e c t i o n  o f  th e  w a t e r  c u r r e n t s  
p a s s in g  t h r o u g h  e a c h  o f  th e  p e n s .  L a k e  w a t e r  c i r c u l a t i o n  
a ls o  a f f e c t s  t h e  c a r r y i n g  c a p a c i t y  o f  a  b o d y  o f  w a t e r  i n  f i s h  
p r o d u c t i o n  a n d  s o m e t im e s ,  a ls o  c a u s e s  th e  d e a th  o f  f i s h  f r o m  
a s p h y x ia t io n  w h e n  th e  w a t e r  c i r c u l a t i o n  c e a s e s .

H o r i z o n t a l  c u r r e n t s  in  th e  la k e  w a t e r  a r e  u s u a l l y  
p r o d u c e d  b y  w in d .  T h e  v e l o c i t y  o f  th e  u p p e r  w a t e r  m o v e m e n t  
is  a b o u t  5%  o f  th e  w in d  c a u s in g  i t ,  b u t  i t  b e c o m e s  le s s e r  i n  
s m a l l  la k e s .  T h e  p r e v a i l i n g  d i r e c t i o n  a n d  e s t im a t e d  v e l o c i t y  
o f  th e  h o r i z o n t a l  c u r r e n t s  in  th e  L a g u n a  L a k e  a r e  a s  f o l lo w s " : 
N o r t h e a s t  w in d  ( a m ih a n g  m u r a ) f r o m  O c t o b e r - J a n u a r y  h a s  a  
v e l o c i t y  o f  18  f t / m i ;  e a s t e r l y  w in d  ( a m ih a n g  m a t u w id ) in  
F e b r u a r y  w i t h  a  v e l o c i t y  o f  2 2  f t / m i ;  s o u t h e a s t  w in d  f r o m  
M a r c h - M a y  w i t h  a  v e l o c i t y  o f  26  f t / m i ,  a n d  s o u t h w e s t  w in d  
( h a b a g a t ) d u r in g  th e  t y p h o o n  s e a s o n  f r o m  J u n e - S e p t e m b e r  
w i t h  a  v e l o c i t y  o f  2 8  f t / m i .

A  g e n e r a l  f e a t u r e  o f  th e  y e a r - r o u n d  h o r i z o n t a l  c u r r e n t s  
i n  th e  L a g u n a  L a k e  c a n  b e  g r a p h e d  b a s e d  o n  p r e v a i l i n g  
d i r e c t i o n  a n d  v e l o c i t y  o f  th e  w in d  i n  th e  la k e  a r e a .  T h is
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p a t t e r n  is  o f t e n  m o d i f i e d  b y  th e  s h a p e  o f  th e  s h o r e l i n e  a n d  
th e  f o r m  o f  th e  la k e  b a s in .  A n  i n d i c a t i o n  o f  th e  s w i f t n e s s  
o f  th e  w a t e r  c u r r e n t  i n  th e  la k e  is  th e  g r o w t h  o f  v e g e t a t io n .

2 . T h e  m o s t  p r o d u c t i v e  s iz e  a n d  s h a p e  o f  p e n  u n d e r  v a r io u s  
e n v i r o n m e n t s  s h o u ld  b e  t e c h n i c a l l y  a n d  e c o n o m ic a l l y  j u s t i f i e d  in  th e  f u t u r e  
p la n  o f  e x p a n s io n  a n d  c o n s e r v a t io n  p o l i c i e s .

2 .1  P r o d u c t i v e  P e n  S iz e

P r o d u c t i o n  r e s u l t s  o b t a in e d  f r o m  th e  B F A R  f i s h  p e n  
o p e r a t o r s  f r o m  d i f f e r e n t  s iz e s  o f  p e n s  p e r  c r o p  (4  m o s .  
p e r io d  o f  c u l t u r e )  a r e  a s  f o l l o w s :

1 P e n  S iz e  
( i n  h a . )

B a n g o s  P r o d u c t io n  
( k g / h a )

C o s t  o f  C o n s t r u c t i o n / h a  

( ₱ /h a )

l / 6  ( 4 0 m  x  4 0 m ) 9 ,  0 0 0 ₱ 5 4 ,0 0 0 . 0 0
1 ( 1 0 0 m  x  1 0 0 m ) 7, 1 0 0 3 0 ,  0 0 0 .  0 0
5 ( 2 2 4 m  x  2 2 4 m ) 6 , 6 0 0 1 5 , 0 0 0 .  0 0

T h e  r e s u l t s  s h o w e d  a n  in v e r s e  p r o p o r t i o n  b e tw e e n  
s iz e  o f  p e n ,  b a n g o s  p r o d u c t i o n  a n d  c o s t  o f  c o n s t r u c t i o n .

3 .  T h e  E c o l o g i c a l  c h a n g e s  i n  th e  la k e .

3 . 1  T h e r e  a r e  e n v i r o n m e n t a l  c h a n g e s  in  th e  c o n g e s te d  f i s h  
p e n  a r e a s  lo c a t e d  c lo s e  t o  th e  s h o r e l i n e .  W h e n  f e w  f i s h  
p e n s  w e r e  s e t  in  th e s e  s h a l lo w  a r e a s ,  g o o d  p r o d u c t i o n  r e s u l t s  
w e r e  o b t a in e d .  H o w e v e r ,  a s  p e n s  w e r e  c o n s t r u c t e d  o n e  a f t e r  
th e  o t h e r  t o w a r d s  t h e  m id d le  p a r t  o f  th e  la k e ,  th e  c a r r y i n g  
c a p a c i t y  o f  p e n s  a lo n g  th e  s h o r e l i n e  a n d  s h a l lo w  a r e a s  
c h a n g e s  a s  c i r c u l a t i o n  o f  la k e  w a t e r  b e c o m e  s lu g g is h  a n d  
s t a g n a n t .  H e n c e ,  p o o r  d i s t r i b u t i o n  o f  n a t u r a l  f o o d  r e s u l t e d  
i n  th e  s t a g n a n t  g r o w t h  o f  b a n g o s  s t o c k  a n d  a q u a t ic  w e e d s ,  
c o m p e t in g  f o r  s p a c e  a n d  o x y g e n .

T o  s o lv e  t h i s  s i t u a t i o n ,  th e  B u r e a u  o f  F i s h e r i e s  a n d  
A q u a t ic  R e s o u r c e s  e s t a b l i s h e d  th e  s o - c a l l e d  " f i s h  p e n  b e l t " .  
A s  p r e v i o u s l y  s t a t e d ,  th e  b e l t  w i l l  b a la n c e  th e  e c o lo g i c a l  
c o n d i t i o n  o f  th e  la k e  t o  m a in t a i n  th e  m a x im u m  f i s h  p e n  
p r o d u c t io n .  B e s id e s ,  th e  l o c a t i o n  o f  th e  f i s h  p e n  b e l t  
p e r m i t s  th e  e x c e s s iv e  a c c u m u la t io n  o f  b lu e  g r e e n  a lg a e .  
T h is  a l g a l  b lo o m  c a r r i e d  b y  w in d ,  w a v e s  a n d  c u r r e n t  j u s t  
p a s s e s ,  th e  e x c e s s  o f  w h ic h  is  c o n c e n t r a t e d  a lo n g  th e  
s h o r e l i n e  f a c i n g  th e  w in d  d i r e c t i o n .  E x a m p le  o f  th e s e  
c o n d i t io n s  o f  h e a v y  a l g a l  a c c u m u la t io n s  c a u s in g  p o l l u t i o n
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w e r e  e x p e r ie n c e d  in  B o .  T u n a  a n d  B a l ib a g o  c o v e  i n  C a r d o n a  
i n  M a y ,  1 9 7 3 ,  a n d  in  B o .  T a y u m a n  c o v e  i n  B in a n g o n a n  in  
J u n e  1 9 7 4  w h e r e  m a s s  m o r t a l i t y  o f  f i n g e r l i n g s  a n d  m a r k e t a b le  
b a n g o s  i n  f i s h  p e n s  s e t  c lo s e  t o  th e  s h o r e l i n e s .  H o w e v e r ,  th e  
f i s h  p e n s  lo c a t e d  w i t h i n  t h e  B F A R  f i s h  p e n  b e l t  w e r e  a b le  to  
e s c a p e  th e s e  m a s s  m o r t a l i t i e s .

T h e  I n d u s t r y

A  w o r d  o f  c a u t io n  t o  th e  p r o s p e c t i v e  i n v e s t o r :  I f  y o u  h a v e  d e c id e d
t o  i n v e s t  i n  th e  f i s h  p e n  b u s in e s s ,  d o  n o t  in v e s t  y o u r  w h o le  c a p i t a l .  T h a t  
i s ,  i f  y o u r  c a p i t a l  is  t o  d e v e lo p  2 0  h e c t a r e s ,  d e v e lo p  f i r s t  1 0  h e c t a r e s .  
W h y ?  T h e  r a t i o n a le  is  t h a t  o n c e  y o u  f a i l  o r  lo s e  in  y o u r  f i r s t  t r y  d u e  t o  
m is m a n a g e m e n t ,  w r o n g  t i m i n g  o f  c o n s t r u c t i o n  a n d  a c q u i s i t i o n  o f  f i n g e r l i n g s  
o r  d u e  t o  c a la m i t y ,  y o u  s t i l l  h a v e  c a p i t a l  t o  t r y  o n c e  m o r e  t o  r e c o v e r  
y o u r  lo s s e s .  A n  i n v e s t o r  c a n  e x p a n d  a s  h e  le a r n s  to  u s e  th e  b e s t  a n d  
d u r a b le  m a t e r i a l s  a v a i l a b le  f o r  c o n s t r u c t i n g  f i s h  p e n s  a n d  i t s  o p e r a t io n .  
H e  s h o u ld  h i r e  e x p e r ie n c e d  g e a r  m a k e r s  w h o  a r e  e x p e r t s  i n  th e  i n d u s t r y .  
I f  p o s s ib le  s e e k  t e c h n ic a l  a s s is t a n c e  f r o m  g o v e r n m e n t  p e r s o n n e l  w i t h  
a p p r o p r ia t e  e x p e r t i s e .  T h is  w a y ,  w i t h  g o o d  lu c k ,  y o u r  v e n t u r e  w i l l  b e  
e c o n o m ic a l l y  v ia b le .

L i t e r a t u r e  C i t e d

T e i c h i ,  N o v .  2 1 , 1 9 5 9 , F y k e  n e t  i n  J a p a n e s e

E . F .  N o t a r i o ,  1 9 6 4 .  A  r e p o r t  o n  th e  l im n o lo g y  s t u d y  o f  L a g u n a  L a k e  
w i t h  s p e c ia l  r e f e r e n c e  t o  th e  p la n k t o n  ( s u s p e n d e d  o r g a n ic  m a t t e r ) .

Y . A .  T a n g ,  M a r c h  1 9 7 2 .  P r o j e c t  p r o p o s a l  f o r  e x p e r im e n t  o n  
p r o d u c t i v i t y  o f  f i s h  p e n s  i n  la k e  w a t e r s .

S .  S . F e l i x ,  J u ly  1 9 5 9 .  A  r e p o r t  o n  th e  c e n s u s  o f  b a n g o s  f i s h e r i e s  
o f  L a g u n a  L a k e .

S .  S .  F e l i x ,  M a y  1 9 7 3 .  B a n g o s  c u l t u r e  i n  f i s h  p e n s .

S .  S .  F e l i x ,  O c t o b e r  1 9 7 4 .  R a is in g  f i s h  in  f i s h  p e n s  a n d  f i s h  c a g e s .


