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D I S T R I B U T I O N  A N D  O C C U R R E N C E  O F  
M I L K F I S H  C H A N O S  C H A N O S  ( F O R S K A L )

b y

H e r m i n i o  R .  R a b a n a l*  a n d  I n o c e n c io  A .  R o n q u i l l o * *

A b s t r a c t

T h e  g e o g r a p h ic  d i s t r i b u t i o n  o f  C h a n o s  c h a n o s ; F a m i l y  -  C h a n id a e :  
O r d e r  I s o s p o n d y l i ,  is  d is c u s s e d  f r o m  a v a i la b le  l i t e r a t u r e  s o u r c e s  a s  w e l l  
a s  a c t u a l  s u r v e y s  m a d e  b y  th e  w r i t e r .  T h e  e x is t e n c e  o f  th e  s p e c ie s  i n  
n a t u r a l  w a t e r s  a s  w e l l  a s  i t s  c u l t u r e  i n  s p e c i f i c  a r e a s  a r e  n o t e d .  T h e  
s e a s o n a l  o c c u r r e n c e  a n d  d i s t r i b u t i o n  o f  m i l k f i s h  f r y  w h ic h  i s  t h e  b a s is  
o f  a q u a c u l t u r e  f o r  t h i s  s p e c ie s  is  e n u m e r a t e d .

A n  a t t e m p t  i s  a ls o  m a d e  t o  d e s c r ib e  th e  n a t u r e  o f  d i s t r i b u t i o n  o f  
th e  s p e c ie s  i n  t h e  c o u n t r i e s  w h e r e  s u r v e y s  h a v e  b e e n  m a d e  o r  w h e r e  d a ta  
i s  a v a i l a b le .

I n t r o d u c t i o n

T h e  m i l k f i s h ,  C h a n o s  c h a n o s ; F a m i l y  C h a n id a e ;  O r d e r  I s o s p o n d y l i ,   
i s  th e  s in g le  l i v i n g  s p e c ie s  o f  t h i s  f a m i l y .  I t  i s  a  r e c e n t  s p e c ie s  o f  l a r g e  
f i s h e s  o f  th e  I n d o - P a c i f i c  R e g io n ,  a l t h o u g h  i t  h a s  s e v e r a l  f o s s i l  r e l a t i v e s  
f r o m  E u r o p e a n  c r e t a c e o u s  a n d  e o c e n e  d e p o s i t s .  I t  h a s  a n  e lo n g a te ,  
s p in d le - s h a p e d  b o d y  c o v e r e d  w i t h  s i l v e r y  c y c lo id  s c a le s  a n d  w i t h  d e e p ly  
f o r k e d  t a i l .  I t  i s  a  p o w e r f u l  s w im m e r  a n d  a  n a t u r a l  i n h a b i t a n t  o f  m a r i n e  
w a t e r s ,  a l t h o u g h ,  b e in g  e u r y h a l i n e ,  i t  e n t e r s  f r e s h w a t e r  a r e a s  w h e n e v e r  
c o n d i t io n s  a r e  f a v o r a b le .

T h e  m i l k f i s h  w a s  f i r s t  d e s c r ib e d  b y  P e t e r  F o r s k a l ,  f r o m  a n  
e x p e d i t i o n  a r r a n g e d  b y  th e  D a n is h  g o v e r n m e n t ,  t o  s t u d y  th e  n a t u r a l  h i s t o r y  
o f  S o u th  W e s t  A r a b i a .  P e t e r  F o r s k a l  b o r n  i n  F in la n d ,  a n d  a  s t u d e n t  o f  
L in n a e u s  w a s  th e  n a t u r a l i s t  o f  th e  e x p e d i t io n .  H e  d ie d  d u r in g  th e  e x p e d i t i o n  
i n  1 7 6 3 .  O n ly  o n e  o f  th e  s i x  (6 )  m e m b e r s  o f  th e  e x p e d i t io n ,  C a r s t e n  N e ib u h r ,  
r e t u r n e d  t o  D e n m a r k  i n  1 7 6 7 .

* F i s h e r y  O f f i c e r  ( A q u a c u l t u r e  D e v e lo p m e n t )  F A O / U N D P  S o u th  C h in a  S e a  
F i s h e r i e s  D e v e lo p m e n t  a n d  C o o r d in a t in g  P r o g r a m m e ,  M a n i l a ,  
P h i l i p p i n e s .

* * C h ie f ,  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  o f  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 .
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A l l  f i s h e s  i n  th e  c o l l e c t i o n  w e r e  p r e s e r v e d  a s  d r i e d  s p e c im e n s ,  o r  
m o r e  c o r r e c t l y  as. d r i e d  s k i n s a n d  s e n t  t o  C o p e n h a g e n  v i a  B o m b a y ,  C h in a  
a n d  S o u th  A f r i c a .  F o r s k a l  n a m e d  th e  f i s h  M u g i l  c h a n o s .

T h e  t y p e  s p e c im e n s  o f  C h a n o s  c h a n o s  w e r e  t a k e n  f r o m  J id d a ,  
( K je d d a e )  S a u d i  A r a b i a  i n  t h e  R e d  S e a .  T h e r e  a r e  t w o  s k in s  o f  th e  m i l k f i s h ,  
th e  l a r g e r ,  2 8 0  m m  T . L . w a s  u s e d  a s  F o r s k a l  t y p e ,  a n d  a  s m a l l e r  s p e c i 
m e n  T . L .  2 0 0  m m  w a s  d e s c r ib e d  b y  F o r s k a l  a s  C y p r in u s  L e u c is c u s  L in n e .  
T h e s e  a r e  p r e s e r v e d  a t  th e  Z o o l o g i c a l  M u s e u m  o f  th e  U n i v e r s i t y  o f  C o p e n 
h a g e n .

I n  v ie w  o f  th e  g r e a t  d i f f e r e n c e  o f  th e  m i l k f i s h  f r o m  th e  m u l l e t s  
M u g i l  o f  L in n a e u s ;  B a r o n  L a c e p e d e  in  1 8 0 3 ,  s e p a r a t e d  th e  m i l k f i s h  i n  
a n o t h e r  g e n u s  e le v a t in g  th e  s p e c i f i c  n a m e  o f  F o r s k a l  i n t o  a  g e n u s .  O t h e r  
g e n e r a  s y n o n y m o u s ly  u s e d  f o r  C h a n o s  a r e  L u t o d i e r a ,  S c o l io s t o m u s  a n d  
P t y c h o le p i s  b e s id e s  o t h e r s .

A s  m e n t io n e d  a b o v e ,  th e  m i l k f i s h  i s  d i s t r i b u t e d  i n  th e  I n d ia n  a n d  
P a c i f i c  O c e a n s .  I t  o c c u p ie s  a  m o r e  o r  le s s  p a r a l l e l  s e g m e n t  a lo n g  th e  
t r o p i c a l  a n d  s u b - t r o p i c a l  s e a s  o f  t h e s e  t w o  o c e a n s  a n d  c o n t ig u o u s  w a t e r s .  
T h e  s p e c ie s  i s  e s s e n t i a l l y  a  w a r m  p e la g ic  f i s h  b u t  m a y  in h a b i t  c o a s t a l  
a r e a s  a n d  e v e n  e n t e r s  c e r t a i n  in la n d  f r e s h w a t e r s  d u r in g  c e r t a i n  p e r io d s  o f  
i t s  l i f e  h i s t o r y .  I t  i s  a l s o  p o s s ib le  t h a t  i t s  d i s t r i b u t i o n  m a y  b e  in f lu e n c e d  
b y  o c e a n ic  c u r r e n t s ,  a n d  a v a i l a b i l i t y  o f  f e r t i l e  c o a s t a l  s h e lv e s  w h ic h  s e r v e  
a s  g r a z in g  a r e a .

T h e  s p e c ie s  i s  a n  im p o r t a n t  f o o d  f i s h  i n  th e  I n d o - P a c i f i c  r e g io n .  
A l t h o u g h  th e  f i s h e r y  f o r  t h i s  s p e c ie s  f r o m  n a t u r a l  w a t e r s  i s  v e r y  l i m i t e d  
a n d  s p o r a d ic ,  i t  h a s  b e e n  fo u n d  f o r  a  lo n g  t im e  t h a t  i t  le n d s  i t s e l f  t o  
c o n t r o l l e d  h u s b a n d r y  o r  c u l t u r e .  T h e  p r a c t i c e  o f  m i l k f i s h  c u l t u r e  is  
e x t e n s i v e l y  d e v e lo p e d  p a r t i c u l a r l y  i n  I n d o n e s ia ,  th e  P h i l i p p i n e s  a n d  T a iw a n .  
T h is  i n d u s t r y  h a s  a ls o  b e e n  i n i t i a t e d  i n  o t h e r  a r e a s .  C o l l e c t i v e l y ,  t h e s e  
t h r e e  p la c e s  h a v e  a  h e c t a r a g e  o f  a b o u t  4 0 0 ,  0 0 0  h e c t a r e s  o f  d e v e lo p e d  
b r a c k i s h  w a t e r  m i l k f i s h  p o n d s  p r o d u c in g  a b o u t  2 0 0 ,  0 0 0  to n s  o f  m a r k e t a b le  
f i s h  v a lu e d  f r o m  U . S .  $ 1 0 0 ,  0 0 0 ,  0 0 0  t o  $ 2 0 0 , 0 0 0 , 0 0 0  p e r  y e a r  w i t h  a n  
i n v e s t m e n t  v a lu e d  a t  a b o u t  $ 6 0 0  t o  $ 1 ,  0 0 0  m i l l i o n .

S in c e  th e  s e e d  s t o c k  f o r  p o n d  c u l t u r e  i s  n o t  a r t i f i c i a l l y  h a t c h e d  i n  
h a t c h e r ie s  b u t  is  c o l l e c t e d  f r o m  n a t u r a l  m i l k f i s h  f r y  g r o u n d s ,  th e  c o l l e c t i o n ,  
t r a n s p o r t ,  a n d  d i s t r i b u t i o n  o f  m i l k f i s h  f r y  i s  a  s u b s i d i a r y  i n d u s t r y  i n  th e  
c o u n t r i e s  w h e r e  m i l k f i s h  c u l t u r e  i s  h i g h l y  d e v e lo p e d .  L i k e w is e ,  p o n d  
c o n s t r u c t i o n  a n d  m a n a g e m e n t  o p e r a t io n s  h a d  b e e n  w e l l  d e v e lo p e d  i n  th e s e  
a r e a s .
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G eograph ic  D is t r ib u t io n  and O ccu rre n ce  

G eograph ic  Range o f D is t r ib u t io n

A c c o rd in g  to  re c o rd e d  evidence f ro m  pub lished  l i te ra tu re  
the w e s te rn  l im i t  o f the geog raph ic  range o f d is t r ib u t io n  of 
Chanos chanos extend f ro m  the Red Sea and the E a s te rn  coas t 
o f A f r ic a  th ro u g h  the C hina  and Indonesian  Seas to  the w hole  
b re a d th  o f the P a c if ic  Ocean up to  the e a s te rn  l im i t  co n s is tin g  
o f the sou thw es te rn  coas t o f the U nited  States and o f M e x ico . 
W ith in  th is  la t itu d in a l range , i t  o ccu rs  f r o m  as fa r  n o r th  as 
the coast o f so u th e rn  Japan to  as fa r  south as the coast o f 
e a s te rn  A u s tra l ia  and o f New Zea land  (F ig u re  1 and A nnex A ).
On the e x tre m e  w e s te rn  range the species occupy the Red Sea 
and the t r o p ic a l e a s te rn  coas t o f A f r ic a  in c lu d in g  the ad jacen t 
is la n d s  o f M a dagasca r, S eyshe lles and M a u r it iu s . E a s tw a rd  in  
the e a s te rn  Ind ian  Ocean, th is  species is encoun te red  a long the 
coas t o f P o rtto s a , w e s te rn  and e a s te rn  In d ia .

The zone re p re s e n tin g  the South C hina Sea and the v a r io u s  
Indonesian  w a te rs  appears  to  be the ce n te r o f d is t r ib u t io n  o f th is  
spec ies , the h e a d q u a rte rs  o f m a r in e  fis h e s . I t  is  p o ss ib le  th a t 
the species evo lved  in  th is  a re a . I t  is  known to  o ccu r in  T h a i
land , V ie tn am , K h m e r R epub lic , Ta iw an, C hina, so u th e rn  coas t  
o f Japan, the P h ilip p in e s , e a s te rn  sta tes o f M a la y s ia , o f Sabah, 
S araw ak and the Indonesian  Is lands  o f Java, S um a tra , K a lim a n ta n , 
S u la w is i, M adura , M o luccas  and I r ia n  Jaya and o th e rs . In  the 
w e s te rn  P a c if ic  i t  o ccu rs  f r o m  R yukkyo, Japan; P apua-N ew  Guinea 
and A u s tra lia n  s ta te  o f Q ueensland and New South W ales; New 
Zea land , New C a ledon ia , New H ebredes, So lom on Is la n d s , P a lau  
and the C a ro lin e  Is la n d  G roup . In  C e n tra l P a c if ic ,  the species 
is  w e ll  d is tr ib u te d  in  the H aw a iia n  Is la n ds , M a rs h a ll  Is la n d , 
G ilb e r t  and E llic e  Is la n ds , F i j i  Is lands , Tongga, S oc ie ty  Is lands , 
Q uam otu A rc h ip e lago. 'F u r th e r  eas tw ard , . Chanos chanos o ccu rs  
a long the sou th w e s te rn  coast o f the U nited  States f r o m  San 
F ra n c is c o  C ity  so u thw a rd . I t  was re p o rte d  to  be abundant a long 
the G u lf o f C a lifo rn ia  and a lso  o ccu rs  a long the w e s te rn  coas t o f 
M e x ic o . T h e re  is  no re c o rd  o f its  o ccu rre n ce , however, south 
o f the M e x ico  coast n o r a long the e a s te rn  c o a s ta l zones o f the 
C e n tra l A m e r ic a n  c o u n tr ie s  and South A m e r ic a n  con tinen t.

Seasonal O ccu rre n ce

The m i lk f is h  in  its  n a tu ra l h a b ita t has been re c o rd e d  to  
appear o n ly  p e r io d ic a l ly  d u r in g  each y e a r . I t  has been 
observed  th a t m a tu re  spaw ners go in  schools and s w im  tow a rds  
c e r ta in  c o a s ta l sho res  d u r in g  th e ir  spawning p e r io d s . In  m any 
p laces , the peak o f spaw ning o ccu rs  on ly  once a ye a r na m e ly



-  23  -

f r o m  A p r i l  t o  J u ly  w i t h  m a x im u m  o c c u r r e n c e  i n  M a y  a n d  J u n e  
( P h i l i p p i n e s ,  T a iw a n ,  C h in a  a n d  V ie t n a m ) .  T h e r e  a r e  o t h e r  
a r e a s  w h e r e  t w o  p e a k s  o f  s p a w n in g  a r e  c h a r a c t e r i s t i c s  o r  w i t h  
l e s s e r  p e a k  i n  M a y ,  J u n e  a n d  a  h ig h e r  o n e  i n  S e p t e m b e r -  
O c t o b e r .  B e in g  a n  i n h a b i t a n t  o f  t r o p i c a l  s e a s ,  h o w e v e r ,  i t  i s  
g e n e r a l l y  k n o w n  t h a t  s o m e  s p a w n in g  o c c u r  i n  a lm o s t  e v e r y  
m o n t h  o f  th e  y e a r  a t  s o m e  s p e c i f i c  a r e a  w i t h i n  a  g iv e n  
g e o g r a p h ic  u n i t .  I n  th e  P h i l i p p i n e s  f o r  e x a m p le ,  a l t h o u g h  th e  
p e a k  p e r i o d  is  A p r i l  t o  J u n e ,  s p a w n in g  i s  k n o w n  t o  o c c u r  a t  
s o m e  s p a w n in g  g r o u n d s ,  a t  a lm o s t  a l l  m o n th s  o f  th e  y e a r  e x c e p t  
p r o b a b ly  i n  th e  c o ld  m o n th s  o f  D e c e m b e r ,  J a n u a r y  a n d  F e b r u a r y .

D i s t r i b u t i o n  b y  R e g io n  o r  C o u n t r y

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

M a d a g a s c a r

T h e  m i l k f i s h  i s  k n o w n  t o  o c c u r  e x t e n s i v e l y  a r o u n d  
th e  c o a s t a l  z o n e  o f  th e  M a la g a s y  R e p u b l ic .  I n  s o m e  
c o a s t a l  a r e a s ,  l a r g e  s iz e  f i n g e r l i n g s  a n d  h a l f  g r o w n  
m i l k f i s h  a r e  e x p lo i t e d  f r o m  m a n g r o v e  s w a m p s  a n d  
e s t u a r in e  w a t e r s  ( A n n e x  B ) .  I t  i s  p e c u l i a r ,  h o w e v e r ,  
t h a t  r o u n d  t h i s  i s l a n d  th e  f r y  g r o u n d s  a r e  o n ly  k n o w n  
in  th e  s o u t h w e s t e r n  c o a s t  o f  th e  c o u n t r y .  T h e r e  i s  n o  
d e v e lo p e d  p o n d  c u l t u r e  f o r  t h i s  s p e c ie s  i n  th e  c o u n t r y  
b u t  th e  e x t e n s iv e  m a n g r o v e  s w a m p s  lo c a t e d  a lo n g  th e  
s o u th  a n d  n o r t h  e x t r e m e t i e s  o f  th e  c o u n t r y  a r e  p o t e n t i a l  
a r e a s  f o r  th e  d e v e lo p m e n t  o f  m i l k f i s h  p o n d  i n d u s t r y .
T h e  e a s t e r n  c o a s t  o f  th e  i s l a n d  h a s  a  v e r y  n a r r o w  t i d a l  
r a n g e  ( 5 m )  a n d  th e  w e s t e r n  s id e  h a s  e x t r e m e l y  h ig h  
t i d a l  f l u c t u a t i o n s  ( 5 / m )  s o  t h a t  m i l k f i s h  c u l t u r e  im p o u n d 
m e n t s  w o u ld  n o t  b e  p r a c t i c a l .

S r i  L a n k a

T h e  m i l k f i s h  o c c u r  a lo n g  th e  c o a s t  o f  S r i  L a n k a .
T h e  l o c a t i o n  o f  f r y  g r o u n d s ,  h o w e v e r ,  is  k n o w n  t o  b e  
c o n f in e d  t o  th e   s a n d y  c o a s t a l  s h o r e s  a t  th e  n o r t h  e a s t e r n  
a n d  w e s t e r n  c o a s t  o f  t h e  c o u n t r y .  P o n d  c u l t u r e  o f  t h i s  
s p e c ie s  i s  b e in g  i n i t i a t e d .
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I n d o n e s ia

P e r h a p s  th e  s i t e  f o r  th e  m o s t  e x t e n s iv e  o c c u r r e n c e  
o f  C h a n o s  c h a n o s  is  fo u n d  i n  th e  I n d o n e s ia n  A r c h ip e la g o .  
C h a n o s  f r y  i s  c o l l e c t e d  a r o u n d  t h e  n o r t h e r n  p r o v in c e  o f  
S u m a t r a ,  a r o u n d  th e  c o a s t  o f  J a v a  a n d  th e  n e ig h b o r in g  
is la n d s  o f  S u la w i s i ,  K a l im a n t a n ,  M a d u r a  a n d  o t h e r s .
T h e  c o u n t r y  h a s  a  lo n g  e x i s t i n g  m i l k f i s h  p o n d  c u l t u r e  
i n d u s t r y  i n  i t s  m a j o r  i s la n d s  a n d  p o s s e s s e s  h ig h  p o t e n t i a l s  
f o r  f u r t h e r  e x p a n s io n .

M a la y s ia

A l t h o u g h  a  n u m b e r  o f  p u b l is h e d  r e p o r t s  m e n t io n e d  
th e  e x is t e n c e  o f  m i l k f i s h  a lo n g  th e  c o a s t  o f  P e n a n g  in  
W e s t  M a la y s ia ,  th e s e  h a v e  n o t  b e e n  c o n f i r m e d .  T h e r e  
i s  n o  c o n f i r m a t i o n  o f  t h e  e x is t e n c e  o f  m i l k f i s h  n e i t h e r  
i n  th e  w e s t e r n  o r  e a s t e r n  c o a s ts  o f  P e n in s u la r  M a la y s ia .
I n  th e  e a s t e r n  s t a t e s ,  h o w e v e r ,  p a r t i c u l a r l y  S a b a h ,  m i l k 
f i s h  f r y  i s  c o l l e c t e d  a n d  p o n d  c u l t u r e  o f  th e  s p e c ie s  i s  
p r a c t i c e d .

P h i l i p p i n e  s

P r e v i o u s l y  t h e r e  u s e d  t o  b e  a  n u m b e r  o f  a r e a s  i n  
t h e  c o u n t r y  w h e r e  m i l k f i s h  f r o m  th e  o p e n  s e a  a r e  h a r v e s t e d  
i n  s m a l l  q u a n t i t i e s .  T h e  a r e a s  w h e r e  t h i s  w a s  p r a c t i s e d  
a r e  n o w  r a p i d l y  d is a p p e a r i n g  p e r h a p s  d u e  t o  o v e r  e x p l o i t a t i o n  
a n d  c h a n g e s  d u e  t o  e c o l o g i c a l  c o n d i t io n s  i n  s u c h  a r e a s .  I t  
i s  k n o w n  t o  e n t e r  N a u ja n  L a k e  a s  J u v e n i le s .  T h e  m a j o r  
f i s h i n g  g r o u n d s  f o r  m i l k f i s h  f r y  a r e  k n o w n  b u t  i t  i s  s u s 
p e c t e d  t h a t  t h e r e  a r e  a r e a s  w h ic h  h a v e  n ot  y e t  b e e n  
d i s c o v e r e d .  H o w e v e r ,  th e  a m o u n t  o b t a in a b le  i n  t h e s e  a r e a s ,  
( th e  n a t u r a l  g r o u n d s )  a s  s o u r c e  o f  s e e d  f i s h  f o r  th e  r a p i d l y  
e x p a n d in g  p o n d  s y s t e m  h a v e  b e e n  f l u c t u a t i n g  v e r y  w id e l y  s o  
t h a t  i n v e s t i g a t i o n s  o f  m e t h o d  o f  in d u c e d  s p a w n in g  h a s  b e c o m e  
im p e r a t i v e .

H a w a i ia n  I s la n d s

T h e  m i l k f i s h  i s  k n o w n  t o  o c c u r  i n  th e  is la n d s  o f  th e  
H a w a i ia n  I s la n d  G r o u p .  D u r in g  e a r l y  p e r io d s  e x t e n s iv e  
f i s h  im p o u n d m e n t  a r e a s  w e r e  i n  e x is t e n c e  i n  t h e s e  i s la n d s .  
B u t  t h e s e  a r e a s  a r e  n o w  r a p i d l y  b e in g  r e c l a im e d  a n d  th e  
i n d u s t r y  h a s  d e c l in e d  c o n s id e r a b l y .  T h e  f i s h  i s ,  h o w e v e r ,  
s t i l l  f o u n d  i n  th e  m a r k e t .
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I s la n d  o f  th e  M i d - P a c i f i c

S e v e r a l  i s la n d s  i n  th e  m i d - P a c i f i c  a r e  k n o w n  t o  b e  
n a t u r a l  h a b i t a t s  o f  C h a n o s  c h a n o s .  T h e  f i s h e r y  f o r  t h i s  
s p e c ie s  f r o m  n a t u r a l  w a t e r s  e x is t s  a s  a  t r a d i t i o n a l  s o u r c e  
o f  f o o d  i n  m a n y  o f  th e s e  i s la n d s .  I n  th e  T o n g a  A r c h ip e la g o  
i n  th e  m id - S o u t h  P a c i f i c ,  a  s a l t  w a t e r  la k e  a t  N u m a h o  
I s la n d  w a s  s u p p o s e d  t o  b e  th e  s i t e  f o r  n a t u r a l  b r e e d in g  o f  
th e  m i l k f i s h  a n d  th e  g r o w n  u p  f i s h  f r o m  t h i s  la k e  w a s  
p e r i o d i c a l l y  h a r v e s t e d  a s  f e a s t  f o o d  o f  th e  n a t iv e  p o p u la t i o n .
I t  is  p o s s ib le ,  h o w e v e r ,  t h a t  th e  b a n g o s  p o p u la t i o n  o f  th e  
la k e  h a s  c o m e  in  w i t h  t h e  h ig h e s t  s p r i n g t i d e  o f  th e  y e a r  o r  
d u r in g  t y p h o o n s  w h e n  th e  s a n d  o r  r e e f  s e p a r a t in g  t h e  la k e  
a n d  th e  o p e n  s e a  m a y  h a v e  b e e n  t e m p o r a r i l y  o p e n e d .  N o  
c o n f i r m a t i o n  o f  a c t u a l  s p a w n in g  o f  m i l k f i s h  i n  t h i s  la k e  
h a s  b e e n  m a d e .

S u m m a r y ,  C o n c lu s io n s  a n d  R e c o m m e n d a t io n s

I t  c a n  b e  g e n e r a l i z e d  t h a t  th e  m i l k f i s h  o c c u r s  i n  th e  t r o p i c a l  a n d  
s u b - t r o p i c a l  I n d i a n / P a c i f i c  O c e a n s .  I t s  d i s t r i b u t i o n  i n  s p e c i f i c  g e o g r a p h ic  
u n i t s  w i t h i n  t h i s  r a n g e  i s ,  h o w e v e r ,  in f lu e n c e d  b y  l o c a l  e c o l o g i c a l  f a c t o r s .  
S in c e  t h i s  s p e c ie s  i s  i m p o r t a n t  a s  s o u r c e  o f  n a t u r a l  f i s h e r y  a s  w e l l  a s  
f o r  a q u a c u l t u r e ,  th e  m i c r o - d i s t r i b u t i o n  i n  s p e c i f i c  a r e a s  s h o u ld  b e  
i n v e s t i g a t e d .

A q u a c u l t u r e  f o r  t h i s  s p e c ie s  i s  e s t a b l i s h e d  i n  a  v e r y  l i m i t e d  a r e a  
 w i t h i n  i t s  g e o g r a p h ic  r a n g e .  I n  o t h e r  a r e a s  w h e r e  th e  s p e c ie s  i s  a c c e p t 

a b le  a s  f o o d  f i s h ,  p r o m o t i o n  o f  i t s  c u l t u r e  s h o u ld  b e  e n c o u r a g e d .

V e r y  l i t t l e  i s  k n o w n  o f  th e  b io lo g y  o f  C h a n o s  c h a n o s  i n  n a t u r a l  
w a t e r s  e s p e c ia l l y  i t s  m i g r a t i o n s ,  f e e d in g  h a b i t s ,  s p a w n in g  b e h a v io u r ,  e t c .  
I n  o r d e r  t o  h a v e  a  c l e a r  u n d e r s t a n d in g  a n d  b e t t e r  c o n s e r v a t io n  a n d  u t i l i 
z a t i o n  o f  t h i s  s p e c ie s ,  s t u d ie s  o n  i t s  b io lo g y  i n  i t s  n a t u r a l  h a b i t a t  s h o u ld  
b e  e n c o u r a g e d  a n d  s u p p o r t e d .

P r e s e n t  o b s e r v a t io n s  in d ic a t e  t h a t  th e  o c c u r r e n c e  o r  m i l k f i s h  f r y  
a s  s o u r c e  o f  s t o c k in g  m a t e r i a l  f o r  th e  a q u a c u l t u r e  i n d u s t r y  h a s  b e e n  
u n c e r t a i n  a n d  h i g h l y  f l u c t u a t i n g .  I n  o r d e r  t o  s t a b i l i z e  t h e  s u p p ly  o f  t h i s  
v a lu a b le  c o m m o d i t y  c o n c e r t e d  r e s e a r c h  f o r  th e  in d u c e d  s p a w n in g  o f  t h i s  
s p e c ie s  u n d e r  c o n t r o l l e d  c o n d i t io n s  s h o u ld  b e  c o n d u c te d .  T h e  P h i l i p p i n e s  
a p p e a r s  t o  b e  th e  b e s t  p la c e  w h e r e  s u c h  s o p h is t i c a t e d  u n d e r t a k i n g  s h o u ld  
b e  t r i e d ,  a s  w e  h a v e  th e  f a c i l i t i e s ,  th e  f u n d s  a n d  th e  a r e a s  w h e r e  t h i s  
c a n  b e  d o n e .  W h a t  i s  n e e d e d  is  a  l i t t l e  c o n c e n t r a t i o n  o f  e f f o r t  a n d  
k n o w le d g e  o n  th e  p h y s io lo g y  o f  f i s h e s ,  b o t h  o f  w h ic h  a r e  n o  l o n g e r  
d i f f i c u l t  t o  s u r m o u n t .
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A N N E X  A

A R E A S  O F  O C C U R R E N C E  O F  C H A N O S  F R Y

C o u n t r y S h o r e  A r e a s

I n d ia G u l f  o f  M a n a a r
P a l f  B a y  ( f r y  e n t e r i n g  s a l in e  la g u n e s )  
C o r o m a n d e l  C o a s t  ( f r y  e n t e r i n g  b a c k w a t e r s )  
M a la b a r  C o a s t ,  s o u t h e r n  s e c t i o n  ( f r y  a s c e n d in g  

s m a l l  s t r e a m s )

In d o n e s ia
S u m a t r a N o r t h  C o a s t ,  b e tw e e n  K u t a r a d ja  a n d  L h o k s e u m a v e  

S o u th  P a g a i  I s la n d s

J a v a N o r t h  C o a s t ,  e x c lu s iv e  o f  th e  d e l t a s  o f  th e  g r e a t  
r i v e r s

S o u th  C o a s t ;  D je m b e r  r e g e n c y  o n ly

M a d u r a A l l  c o a s t s  in c lu d in g  th o s e  o f  th e  a d ja c e n t  i s la n d s

B o r n e o E a s t ,  s o u t h e a s t  a n d  s o u t h w e s t  c o a s t ,  e x c lu d in g  
th e  d e l t a s  o f  th e  g r e a t  r i v e r s  ( in c id e n t a l  
r e p o r t s  o n ly )

C e le b e s S o u th  c o a s t ,  G u l f  o f  M a n d a r ,  G u l f  o f  B o n e  
W e s t  c o a s t ,  S p e r m o n d e  I s la n d s ,  S a n g i r  T a la u d

B a l i N o r t h ,  s o u t h e a s t  a n d  s o u t h w e s t  c o a s t

L o m b o k W e s t  a n d  s o u t h e a s t  c o a s t

S u m b a w a N o r t h  c o a s t ,  K o m o d o

T i m o r B a y  o f  K u p a n g

P h i l i p p i n e s
L u z o n N o r t h w e s t  c o a s t ;  s o u th  c o a s t ,  B a ta n g a s  a n d  

B a la y a n  B a y s

C e b u

P a n a y

M in d a n a o Z a m b o a n g a ,  a n d  D a v a o  P r o v in c e
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C o u n t r y S h o r e  A r e a s

M in d o r o

M a r in d u q u e

T a iw a n S o u th e a s t  a n d  s o u t h w e s t  c o a s t

T h a i la n d B a y  o f  B a n g k o k

V ie t n a m A n n a m  c o a s t ,  f r o m  S o n g c e a u  t o  P h a n r a n g

F i j i C o a s t  n e a r  N a d i

F r o m :  S C H U S T E R  1 9 6 0
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A N N E X  B

A R E A S  O F  O C C U R R E N C E  O F  Y O U N G  C H A N O S

C o u n t r y S h o r e  A r e a s

I n d ia G u l f  o f  M a n a a r  a n d  P a lk  B a y
C o r o m a n d e l  c o a s t
M a la b a r  c o a s t  ( s o u t h e r n  s e c t io n )

C e y lo n W e s t  c o a s t :  D u t c h  B a y

I n d o n e s ia

S u m a t r a N o r t h  c o a s t  (o n e  l o c a t i o n  o n ly )

J a v a N o r t h  c o a s t

S u m b a w a N o r t h  a n d  e a s t  c o a s t

H a w a i ia n  I s la n d s O a h u , M o lo k a i

F i j i C o a s t  n e a r  N a d i

F r o m :  S C H U S T E R  1 9 6 0
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