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A b strac t

The ex istence  of ra c e s  a n d /o r subpopulation in m ilkfish , a 
widely d is trib u ted  species, is  suggested by m any w o rk e r s . C om parison 
of m ean num bers of v e rte b ra e  is  one of the usefu l m ethod of distinguishing 
subpopulations. The p re sen t paper re p o rts  the re su lts  of p re lim in a ry  
stud ies m ade on the v e r te b ra l counts of m ilk fish  fry  collected  from  
sev e ra l a re a s .  The re su lts  obtained, though not conclusive, suggest the 
scope for fu r th e r  study in the line .

Introduction

The m ilkfish  h as  a wide d is tribu tion  extending from  the e a s t 
coast of A frica  through the Southeast A sian w a te rs  to the Southwest 
co ast of United S tates and M exico. The ex istence  of subpopulations 
in such a widely d is trib u ted  species cannot be ru led  out. It is  a lso  
rep o rted  that in the Southern Philipp ines, a s  w ell a s  in Indonesia, 
the re  a re  two peaks in fry  season while in  the o ther reg ions, m ilk fish  
has only one spawning season . These in fo rm atio n  suggest the 
possib ility  of having m ore  than one race  in m ilk fish .

Since com parison  of the m ean num bers  of verteb rae  is  often usefu l in 
distinguishing subpopulations, the p re se n t study w as taken up w ith a 
view to determ ine subpopulation, if any. The data accum ulated  so 
fa r  a re  v e ry  lim ited . The au th o rs , how ever, intend to p re sen t th is  
paper to the M ilkfish W orkshop Conference to stim ulate  in te re s t  in 
w o rk e rs  on th is  im portan t asp ec t of m ilk fish  study.

M a te ria ls  and M ethods

As a p re p a ra to ry  step, study w as m ade to find out the p ro g re ss  
of oosification in the v e rte b ra e  of d ifferen t s izes  of m ilk fish  la rv a e .

*D r. Senta is  a techn ica l a d v ise r  to SEAFDEC A quacu ltu re  D epartm ent, 
sent by Japan In ternational C ooperation Agency (JICA) for a period  
of th ree  m onths, from  M arch  15 to June 14, 1976, and M r. Kumagai 
is  a  re s e a rc h e r  of the SEAFDEC A quaculture D epartm ent.
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A  f e w  l a r v a e  c o l l e c t e d  a t  P a n d a n ,  A n t i q u e  P r o v i n c e ,  P h i l i p p i n e s ,  d u r i n g  

1 9 7 5  w e r e  s t a i n e d  w i t h  a l i z a r i n  r e d .  I t  w a s  o b s e r v e d  t h a t  t h e  c a l c i f i e d  

v e r t e b r a e  a l o n e  h a d  t a k e n  t h e  d y e .

I n  a  l a r v a  o f  8 . 6  m m  i n  t o t a l  l e n g t h ,  o n l y  t h e  d o r s a l  h a l f  o f  t h e  

u r o s t y l e  ( t h e  l a s t  v e r t e b r a )  w a s  w e l l  d y e d ,  a n d  t h e  t h i r d  t o  t h e  1 8 t h  

v e r t e b r a e  w e r e  o n l y  p a r t i a l l y  d y e d  w h i l e  t h e  r e s t  d i d  n o t  t a k e  t h e  d y e  

a t  a l l .  C a l c i f i c a t i o n  o f  v e r t e b r a e ,  h o w e v e r ,  h a s  p r o g r e s s e d  i n  a  l a r v a  

o f  1 0 . 2  m m  i n  t o t a l  l e n g t h ,  a n d  a l l  v e r t e b r a e  e x c e p t i n g  t h r e e  a n t e r i o r  

t o  t h e  p r e c e d i n g  u r o s t y l e  w e r e  w e l l  d y e d .  I n  l a r v a e  o f  1 1  m m  i n  

t o t a l  l e n g t h ,  a l l  t h e  v e r t e b r a e  t o o k  t h e  d y e  w e l l  a n d  t h e  n u m b e r  o f  

v e r t e b r a e  c o u l d  b e  c o u n t e d  a c c u r a t e l y ,  a l t h o u g h  t h e  n e u r a l  a n d  h e m a l  

s p i n e s  d i d  n o t  a p p e a r  o n  t h e  c e n t r u m  o f  t h i s  s t a g e .  N e u r a l  a n d  h e m a l  

s p i n e s  s t a r t  d e v e l o p i n g  i n  a b o u t  1 5  m m  l o n g  l a r v a e ,  a t  f i r s t  o n  t h e  

p o s t e r i o r  v e r t e b r a e ,  a n d  a d v a n c e  a n t e r i o r l y  a s  t h e  f i s h  g r o w s .

T h e  a b o v e  f i n d i n g s  c o n f i r m e d  t h a t  t h e  d y e  c o u l d  b e  e f f e c t i v e l y  

u s e d  f o r  t h e  s t u d y  s i n c e  t o t a l  l e n g t h  o f  l a r v a e  c a u g h t  b y  f r y  c o l l e c t o r s  

i n  t h e  b e a c h ,  u s u a l l y  r a n g e  f r o m  1 0  t o  1 5  m m  a n d  a r e  o l d  e n o u g h  f o r  

t h e  s t u d y  o f  v e r t e b r a l  n u m b e r .

T h e  m a t e r i a l s  f o r  t h e  s t u d y  w e r e  c o l l e c t e d  f r o m  t h r e e  d i f f e r e n t  

s t a t i o n s :  S t a t i o n  I : 1 8 8  f r y  ( 1 1 . 2 - 1 4 . 0  m m  i n  t o t a l  l e n g t h )  w e r e  c a u g h t  

b y  a  f r y  c o l l e c t o r  a l o n g  T i g b a u a n  b e a c h  o n  t h e  s o u t h e r n  c o a s t  o f  P a n a y  

I s l a n d ,  P h i l i p p i n e s ,  o n  A p r i l  2 1 ,  1 9 7 6 ;  S t a t i o n  I I :  2 7 9  f r y  ( 1 0 . 1 - 1 5 . 0  m m  

i n  t o t a l  l e n g t h )  w e r e  c o l l e c t e d  b y  t h e  s t a f f  o f  H a m t i k  S u b s t a t i o n ,  

S E A F D E C  A q u a c u l t u r e  D e p a r t m e n t ,  i n  H a m t i k  s h o r e l i n e  o n  t h e  s o u t h w e s t  

c o a s t  o f  P a n a y  I s l a n d ,  d u r i n g  M a r c h  2 9  t o  A p r i l  2 4 ,  1 9 7 6  a n d  S t a t i o n  I I I :  

4 1  f r y  ( 1 5 . 0 - 2 8 . 0  m m  i n  t o t a l  l e n g t h )  w e r e  o b t a i n e d  f r o m  T a i w a n  

t h r o u g h  t h e  c o u r t e s y  o f  D r .  I - C h i u  L i a o  o f  T u n g k a n g  M a r i n e  L a b o r a t o r y ,  

T a i w a n  F i s h e r i e s  R e s e a r c h  I n s t i t u t e ,  o n  M a r c h  3 0 ,  1 9 7 6 .

T h e  f r y  w e r e  d y e d  w i t h  a l i z a r i n  r e d ,  a n d  m a d e  t r a n s p a r e n t  b y  

f o l l o w i n g  H o l l i s t e r ' s  m e t h o d  ( H o l l i s t e r ,  1 9 3 4 ) .

R e s u l t s  a n d  D i s c u s s i o n

T a b l e  1 s u m m a r i z e s  t h e  r e s u l t s  o f  t h e  s t u d y  g i v i n g  t h e  n u m b e r  o f  

v e r t e b r a e  p r e s e n t  i n  s p e c i m e n s  c o l l e c t e d  f r o m  t h r e e  d i f f e r e n t  s t a t i o n s  

t o g e t h e r  w i t h  t h e  m e a n  a n d  s o m e  o t h e r  s t a t i s t i c s .
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T a b l e  1 .  N u m b e r  o f  v e r t e b r a e  p r e s e n t  i n  m i l k f i s h  f r y  

c o l l e c t e d  f r o m  t h r e e  d i f f e r e n t  s t a t i o n s .

N u m b e r  o f  v e r t e b r a e
S t a t i o n s

T i g b a u a n  

( I )

H a m t i k  

( I I )

T a i w a n  

( I I I )

4 0

--

1

--

4 1 --
4 - -

4 2 2 3 2

4 3 1 0 0 1 4 5 1 9

4 4 8 6 1 1 9 2 0

4 5 - - 7 - -

T o t a l  n u m b e r  o f  s p e c i m e n s 1 8 8 2 7 9 4 1

M e a n  o f  v e r t e b r a l  n u m b e r 4 3 . 4 4 7 4 3 . 4 2 7 4 3 . 4 3 9

V a r i a n c e 0 . 2 6 8 4 0 . 4 4 6 5 0 . 3 5 2 5

S t a n d a r d  d e v i a t i o n 0 . 5 1 8 1 0 . 6 6 8 2 0 . 5 9 3 7

S t a n d a r d  e r r o r 0 . 0 3 7 8 0 . 0 4 0 0 0 . 0 9 2 7

T h e  m a j o r i t y  o f  t h e  s p e c i m e n s  f r o m  e a c h  s t a t i o n  h a d  e i t h e r  

4 3  o r  4 4  v e r t e b r a e .  T h e  h i g h e s t  v a l u e  o f  t h e  m e a n  o f  t h e  v e r t e b r a l  

n u m b e r  w a s  4 3 . 4 4 7 ,  o b s e r v e d  i n  t h e  T i g b a u a n  s p e c i m e n s ,  a n d  t h e  

l o w e s t  v a l u e  o f  4 3 . 4 2 7 ,  i n  t h e  H a m t i k  s p e c i m e n s .  T h e  d i f f e r e n c e  i n  

t h e  m e a n s  o f  v e r t e b r a l  n u m b e r s  i n  t h e  s p e c i m e n s  f r o m  t h e  t h r e e  s t a t i o n s ,  

i s  s t a t i s t i c a l l y  i n s i g n i f i c a n t .  H o w e v e r ,  t h e  n u m b e r  o f  v e r t e b r a e  i n  t h e  

H a m t i k  s p e c i m e n s  h a d  a  g r e a t e r  r a n g e  ( 4 0 - 4 5 )  w h i l e  t h a t  i n  t h e  T i g b a u a n  

a n d  T a i w a n  s p e c i m e n s  w e r e  s m a l l e r  ( 4 2  t o  4 4 ) .  F r o m  t h i s  m e a g e r  

d a t a ,  i t  w i l l  n o t  b e  j u s t i f i e d  t o  c o n c l u d e  t h a t  t h e  n u m b e r  o f  v e r t e b r a e  

i n  t h e  H a m t i k  f r y  i s  m o r e  v a r i a b l e  t h a n  t h e  o t h e r s . W e  n e e d  m u c h  

m o r e  d a t a  f o r  c o n f i r m a t i o n

T a b l e  2  s h o w s  t h e  n u m b e r  o f  v e r t e b r a e  o f  m i l k f i s h  r e p o r t e d  

s o  f a r  f r o m  s e v e r a l  c o u n t r i e s  b y  v a r i o u s  a u t h o r s .
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T a b l e  2 .  N u m b e r  o f  v e r t e b r a e  i n  m i l k f i s h  r e p o r t e d  

f r o m  s e v e r a l  l o c a l i t i e s  b y  v a r i o u s  a u t h o r s .

L o c a l i t y A u t h o r N u m b e r  o f  v e r t e b r a e

I n d i a G u n t h e r ,  1 8 6 8 4 4

I n d o n e s i a S u n i e r ,  1 9 2 2 4 4 - 4 5

I n d o n e s i a D e l s m a n ,  1 9 2 3 4 3

P h i l i p p i n e  s H e r r e  &  M e n d o z a ,  1 9 2 9 4 6

H a w a i i J o r d a n  & E v e r m a n n ,  1 9 0 5 4 5

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  v e r t e b r a l  n u m b e r s  r e p o r t e d  b y  s o m e  

a u t h o r s  ( J o r d a n  a n d  E v e r m a n n ,  1 9 0 5 ;  S u n i e r ,  1 9 2 2 ;  H e r r e  a n d  M e n d o z a  

1 9 2 9 )  a r e  r a t h e r  h i g h  c o m p a r e d  t o  t h o s e  o b s e r v e d  i n  t h e  p r e s e n t  s t u d y .  

A  d e t a i l e d  s t u d y  b a s e d  o n  l a r g e r  n u m b e r  o f  s p e c i m e n s  f r o m  r e m o t e  a r e a s  

o f  v a r i e d  e c o l o g i c a l  a n d  e n v i r o n m e n t a l  c o n d i t i o n s  m a y  t h r o w  s o m e  l i g h t  

o n  t h e  e x i s t e n c e  o f  s u b p o p u l a t i o n s  o f  m i l k f i s h .
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G u n t h e r ,  A .  1 8 6 8 .  C a t a l o g u e  o f  t h e  f i s h e s  i n  t h e  B r i t i s h  M u s e u m ,  

v o l .  3 .  A d l a r d ,  L o n d o n .

H e r r e ,  A .  W .  a n d  J .  M e n d o z a .  1 9 2 9 .  B a n g o s  c u l t u r e  i n  t h e  

P h i l i p p i n e  I s l a n d s .  P h i l .  J .  S c . ,  3 8 : 4 5 1 - 5 0 9

H o l l i s t e r ,  G .  1 9 3 4 .  C l e a r i n g  a n d  d y e i n g  f i s h  f o r  b o n e  s t u d y .  

Z o o l o g i c a ,  1 2 : 8 9 - 1 0 1 .

J o r d a n ,  D .  S .  a n d  B .  W .  E v e r m a n n .  1 9 0 5 .  T h e  s h o r e  f i s h e s .  

A s  P a r t  I  o f  t h e  " T h e  a q u a t i c  r e s o u r c e s  o f  t h e  H a w a i i a n  

I s l a n d s " .  B u l l .  U . S .  F i s h  C o m m i s s i o n  f o r  1 9 0 3 .  

v o l .  2 3 .

S u n i e r ,  A .  L .  J .  1 9 2 2 .  C o n t r i b u t i o n  t o  t h e  k n o w l e d g e  o f  t h e  

n a t u r a l  h i s t o r y  o f  t h e  m a r i n e  f i s h p o n d s  o f  B a t a v i a .  T r e u b i a ,  
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