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Abstract

G e o g ra p h ic a lly  an d  m ig ra to r ily , th e re  a re  fo u r  m a rin e  fish e ry  re so u rc e  g ro u p s  in  T h a i w a te rs : i) 
L o c a l f ish  s to ck s , ii) S h a re d  tra n sb o u n d a ry  f ish  s to ck s , iii)  S h are d  tra n sb o u n d a ry  m ig ra to ry  f ish  s to ck s , th e se  
3 f ish e ry  re so u rc e  g ro u p s  a re  fo u n d  a s  c o m m o n  re so u rc e s  in  th e  G u lf  o f  T h a ila n d  w h e re  it b o rd e rs  th e  S o u th  
C h in a  S eas  a n d  iv ) H ig h ly  m ig ra to ry  fish  s to c k s  w h ic h  is th e  o n e  o f  th e  fo u r  g ro u p s  th a t  a p p e a r  o f f  th e  
A n d a m a n  S e a  c o a s t  o f  T h a ila n d  b o rd e r in g  th e  h ig h  s e a s  o f  th e  In d ia n  O c e a n . R e c o m m e n d a tio n s  fo r  
m a n a g e m e n t a n d  c o n se rv a tio n  o f  th o se  fish  s to ck s  a re  re p o rte d  as  fo llo w s:

1) D e v e lo p m e n t  o f  a  le g a l  f r a m e w o rk  fo r  b e t te r  p ro m u lg a t io n  a n d  e n f o r c e m e n t  o f  f i s h e r y  
c o n se rv a tio n  m e a su re s ;

2 )  H a rm o n is in g  s tu d y  o f  m ig ra to ry  p a th s  an d  p a tte rn s  o f  h ig h ly  m ig ra to ry  sp e c ie s  b y  ta g g in g , f ish  
p o p u la tio n  d y n a m ic s , d e v e lo p m e n t o f  f ish e ry  s ta tis tic a l sy s te m s  a n d  e x c h a n g e  o f  in fo rm a tio n  
an d  ex p e rien ce ;

3 ) A d ju s t an d  m o d ify  fish in g  p a tte rn s  in  a  w a y  to  e n su re  su s ta in a b ility  and
4 ) R e h a b ilita tio n  o f  th e  d e s ira b le  f ish e ry  re so u rc e s  a n d  sp e c ia lise d  e c o sy s te m s  a n d  in tro d u c tio n  o f  

n e w  h i- te c h  an d  o th e r  m e th o d o lo g ie s  su ch  a s  e a rly  w a rn in g  sy s te m s  o n  o il sp ill c o n tin g e n c ie s  
a n d  re d  t id e  p h e n o m e n a , in c lu d in g  e le c tro n ic  in fo rm a tio n  e x c h a n g e  an d  c o n tin u o u s  a u to m a tic  
m o n ito r in g  o f  p o llu tio n  lev e ls  in  th e  E E Z s  an d  th e  h ig h  seas

1. Introduction

T h is  a n a ly s is  an d  re v ie w  o f  m a rin e  re so u rc e s  a n d  th e  s ta tu s  o f  f ish e r ie s  in  th e  E x c lu s iv e  E c o n o m ic  
Z o n e s  (E E Z s) o f  T h a ila n d , is th e  c o n se q u e n c e  o f  th e  U n ite d  N a tio n s  C o n v e n tio n  o n  th e  L a w  o f  th e  S ea  
(U N C L O S ) a g re e m e n t. I t  re la te s  to  th e  c o n se rv a tio n  an d  m a n a g e m e n t fo r  su s ta in a b le  u se  o f  s tra d d lin g  fish  
s to c k s  an d  h ig h ly  m ig ra to ry  fish  s to ck s . T h e se  s to ck s  m a y  m ig ra te  b e tw e e n  E E Z s  in  so m e  s ta g e s  o f  th e ir  life  
c y c le s  b a se d  o n  th e  b io lo g ic a l c h a ra c te ris tic s  o f  e a ch  sp e c ie s  su ch  as  re p ro d u c tio n , sp a w n in g , fe e d in g , e tc . 
A fte r  b e c o m in g  m a tu re , th e y  w ill m ig ra te  to  o th e r  a reas . In  th e  G u lf  o f  T h a ila n d , m ig ra tio n  ta k e s  p la c e  
b e tw e e n  th e  E E Z s  o f  T h a ilan d , n e ig h b o u rin g  c o u n tr ie s  an d  th e  S o u th  C h in a  S eas. In  A n d a m a n  S ea , so m e  
sp ec ie s  w ill  m ig ra te  to  h ig h  sea s  to  b e c o m e  m a tu re  an d  p a re n t stock .

M a r in e  f ish e r ie s  in th e  G u lf  o f  T h a ila n d  a re  in  an  a re a  w h ich  ca n  b e  d iv id e d  in to  tw o  zo n e s . O n e  is 
th e  E E Z , h a v in g  a p p ro x im a te ly  7 3 ,4 7 1 .4 4  sq u a re  n a u tic a l m ile s  o f  f ish in g  g ro u n d  (P h a su k , 1987 ). A n o th e r  
is th e  o v e r la p p in g  zo n e  b e tw e e n  T h a ila n d , C am b o d ia , T h a ila n d -C a m b o d ia -V ie tn a m , an d  T h a ila n d , M a la y s ia  
th e se  h a v e  a p p ro x im a te ly  9 ,9 2 2 .7 4 6 , 4 ,0 9 0 .0 5 6  an d  2 ,1 0 7 .1 7  sq u a re  n a u tic a l m ile s  o f  f ish in g  g ro u n d s , 
re sp e c tiv e ly  (N a k th o n , 1992) (F ig . 1). M a r in e  f ish e r ie s  in  th e  In d ia n  O c ean  h a s  a p p ro x im a te ly  3 6 ,7 3 5 .7 2  
sq u a re  n a u tic a l m ile s  o f  f ish in g  g ro u n d s  (P h asu k , 1987). T h e  f ish in g  g ro u n d s  a re  d iv id e d  in to  E E Z  an d  h ig h  
s e a  a reas . T h e re  is n o  o v e r la p p in g  z o n e  b e tw e e n  E E Z s  o f  T h a ila n d  an d  n e ig h b o u rin g  c o u n tr ie s  (F ig . 2 ).
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B a se d  o n  th e se  c irc u m sta n c e s , m a rin e  re so u rc e s  a re  h a rv e s te d  b y  T h a i f ish e rm e n , in  th e  E E Z  o f  
T h a ila n d  a n d  in  n e ig h b o u rin g  c o u n tr ie s  u n d e r  jo in t  v en tu re s . T h e  re so u rc e s  m a y  b e  tra n sb o u n d a ry  sh a re d  
stocks, s trad d lin g  fish  s to ck s  an d  h ig h ly  m ig ra to ry  fish  s tocks, w h ich  can  o n ly  b e  u sed  u n d e r  th e  1995 ag reem en t 
o f  th e  U n ite d  N a tio n s  c o n v e n tio n  o n  th e  L a w  o f  th e  Sea.

T h e  o b je c tiv e s  o f  th is  p a p e r  a re  to  an a ly se  a n d  re v ie w  te c h n ic a l s tu d ies  p e r ta in in g  to  m a rin e  re so u rc e s  
in  E E Z s  o f  T h a ila n d  w h ic h  h a v e  b e e n  c o n tin u o u s ly  p ro d u c e d  fro m  se v e ra l a sp e c ts ; sp e c ie s , b io lo g ic a l 
d is tr ib u tio n , f ish in g  g ro u n d s , f ish in g  g ea r, ca tc h  s ize , sp a w n in g  a re a s  a n d  sea so n s , b io lo g ic a l p a ra m e te rs , 
m a rin e  re so u rc e s , f ish e r ie s  a n d  m ig ra tio n . T h e  o b je c tiv e s  a lso  se e k  to  e s ta b lish  a  w a y  to  m a n a g e  th e  j o in t  u se  
o f  s tra d d lin g  a n d  h ig h ly  m ig ra to ry  f ish  s to ck s  to g e th e r  w ith  n e ig h b o u rin g  co u n trie s .

T h is  p a p e r  is in te n d e d  to  b e  a  re so u rc e  fo r  “th e  te c h n ic a l W o r k sh o p  on  S tr a d d lin g  F ish  S to ck s  
a n d  H ig h ly  M ig r a to r y  F ish  S to c k s” , an d  to  b e  u se d  in  s tu d ie s  on  b io lo g y  o f  s to c k  a n d  m a rin e  f ish e r ie s . I t  
a lso  seek s  to  g u id e  th e  m a n a g e m e n t o f  m a rin e  re so u rc e s  in  T h a i w a te rs , T h a i co n tig u o u s  w a te rs , a n d  T h a i-  
c o n tig u o u s  w a te rs -h ig h  seas , fo r  re sp o n s ib le  f ish e r ie s  a n d  su s ta in a b le  u se  o f  m a rin e  re so u rc e s .

2 . M a r in e  S p e c ie s
M a rin e  sp e c ie s  in  th e  E E Z s  o f  T h a ila n d  can  b e  d iv id e d  in to  3 g ro u p s  as  fo llo w s:

2.1 P e la g ic  sp e c ie s

P e la g ic  sp e c ie s  a re  th o se  th a t  d w e ll a n d  fe e d  n e a r  th e  s e a  su rfa ce . T h e y  c o n su m e  p h y to p la n k to n  an d  
z o o p la n k to n  a n d  g a th e r  in  sc h o o ls . U su a lly  th e y  a re  fu s ifo rm  o f  b o d y  an d  fa s t sw im m in g . S e v e ra l o f  th e  
p e la g ic  sp e c ie s  th a t  a re  e c o n o m ic a lly  im p o rta n t, a re  p h o to p h ile  an d  m ig ra te  b e tw e e n  th e  T h a i E E Z  an d  
c o n tig u o u s  w a te rs . T h e  p e la g ic  sp ec ie s  a re  m a in ly  ca u g h t in  T h a ilan d  a re  In d o -P a c ific  m a c k e re l (R a s tre llig e r  
b r a c h y s o m a ) ,  I n d ia n  m a c k e r e l  (R . k a n a g u r ta ) ,  F a u g h n i ’s (R . f a u g h n i ) ,  B a r r e d  S p a n is h  m a c k e r e l  
(S c o m b e ro m o ru s  co m m e rso n ),  In d o -P a c if ic  S p an ish  m a c k e re l (S. g u tta tu s ) ,  L in e d  S p an ish  m a c k e re l  (S. 
l in e o la tu s ) ,  L o n g ta il  tu n a  ( T h u n n u s  to n g g o l), K a w a  K a w a  (E u th y n n u s  af f in is ) ,  F r ig a te  tu n a  (A u x is  th a za rd ), 
R o u n d  S cad  (D e c a p te ru s  spp.) , S a rd in e  (S a rd in e lla  g ib b o sa ),  A n c h o v y  (E n c ra s ic h o lin a  h e te ro lo b a ), H a rd ta il 
S cad  (M eg a la sp is  co rd y la ), B la c k  p o m fre t (P a ra stro m a teu s  n ig er ), S ilv e r p o m fre t (P am pas a rg en teu s ), B an d ed  
c rev a lle  (A tu le  m a te ), y e llo w  s tripe  trev a lly  (S e la ro id es  lep to lep is ) , an d  B ig ey e  S cad  (S e la r  cru m in o p th a lm u s), 
e tc.

2 .2  D e m e rsa l sp ec ie s

D e m e rsa l sp e c ie s  h a v e  th e ir  h a b ita t n e a r  th e  s e a  b o tto m . T h e y  a re  c a rn iv o ro u s  h a v in g  s tro n g  a n d  
sh a rp  te e th . T h e ir  m a jo r  fo o d  is f ish , sh rim p , sq u id , e tc . T h e  d e m e rsa l sp ec ie s  w h ic h  a re  e c o n o m ic a lly  
im p o rta n t an d  m a in ly  c a u g h t a re  L iz a rd  f ish  (S a u r id a  e lo n g a ta , S. u n d o sq u a m is , an d  S. tu m b il) ,  T h re a d fin  
b ream  (N em ip te ru s  m esoprion , N . nem a tophorus, a n d  N . m a rg in a tu s), B ig ey e  (P ira ca n th u s  ta yen u s), b a rrac u d a  
(S p h y ra e n a  o b s tu sa ta  an d  S. la n g sa r ), re d  sn a p p e r (L u tja n u s  lin e o la tu s  an d  L. m a la b a r ic u s )  a n d  y e llo w  
g o a tf ish  ( U p en u s su lp h u re u s ) ,  e tc . T h e se  sp ec ie s  m o v e  s lo w ly , so m e  a re  in  th e  E E Z s  o f  e a c h  c o u n try  an d  
so m e  s tra d d le  b e tw e e n  th e  T h a i E E Z s  a n d  c o n tig u o u s  w a te rs .

2 .3  O th e rs  sp ec ie s

T h e se  sp ec ie s  a re  in v e rte b ra te  su ch  as sq u id  (L o lig o  ch inensis, L. d u va u celi, L. edu lis, L. s in g h a le n s is , 
a n d  S e p io te u th is  le s s o n ia n a ), c u tt le  f ish  (S e p ia  p h a r a o n is , S. lyc id a s , S. a c u le a ta , S. e s c u le n ta  a n d  S. 
b re v im a n a ), o c to p u s  ( O c to p u s  sp p .) , a n d  m a rin e  sh rim p  (P e n a e u s  s e m isu lc a tu s ,  a n d  P. m o n o d o n ). S q u id  an d  
c u ttle  fish  a re  fa s t-m o v in g  sp e c ie s  w h ic h  m a y  s tra d d le  b e tw e e n  th e  E E Z s  o f  T h a ila n d  a n d  n e ig h b o u rin g  
co u n trie s . O c to p u s  an d  m a rin e  sh rim p  a re  s lo w -m o v in g , liv in g  in  c o a s ta l a reas  a n d  E E Z s. T h e se  tw o  sp ec ie s  
m a y  s tra d d le  b e tw e e n  th e  E E Z s  o f  T h a ila n d  an d  n e ig h b o u rin g  c o u n trie s  o r  m ig ra te  b e tw e e n  an  E E Z  a n d  h ig h  
sea s  fo r  re p ro d u c tio n , sp aw n in g , etc .
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Indo-Pacific Mackerel (Rastrelliger brachysoma) (Fig. 3)
SYNONYMS STILL USE: NONE

Rastrelliger brachysoma (Bleeker, 1851)

Fig. 3 . The Indo-P acific  m ackerel found in Thai w aters (FA O , 1984)

Indo-P acific  m ackerel in  th e  G u lf  o f  T hailand  is scattered  along coastal areas; a t a  dep th  o f  50 m ., o r 

less. I t spaw ns th roughou t the year. H ow ever, the peak  spaw ning  season is around  January-M arch  and  June- 

A ugust (F ig . 4). The b iggest spaw ning  area  is o f f  th e  coasts o f  P rachuab  K irikhan , C hum porn , Suratthani 

provinces. A  fem ale spaw ns abou t 20 ,000 eggs a t a  tim e, 7 tim es a year. A fter the  egg  has been fertilised  and 

spaw ned, the  egg  becom es larvae and  ju v en ile  w ith in  20-27 and  72 hours respectively .

F ig . 4  Spaw ning seasons o f  econom ically  im portan t m arine species in th e  G u lf  o f  T hailand

Spaw ning seasons Juvenile  seasons
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W h e n  it re a c h e s  10.0  cm , it w ill  m ig ra te  fro m  th e  sp a w n in g  a re a  a lo n g  th e  w e s te rn  s id e  o f  th e  G u l f  o f  
T h a ila n d  to  th e  n o rth e rn  p a r t, in  o rd e r  to  see k  fo o d  a n d  g ro w  up . T h is  a re a  is th e  m o s t  p ro d u c tiv e  a rea , r ic h  
in  p h y to p la n k to n . I t  re m a in s  in  th is  a re a  u n til it g ro w s  to  th e  b io lo g ic a l m in im u m  s ize , o r  13 .4  c m ., a v e rag e . 
T h e  m a tu re  le n g th  (L m) is a p p ro x im a te ly  17.5 cm . (B o o n p ra k o b , 1965, q u o te d  b y  S riru e n g c h ie p , 1997). I t 
w ill th e n  m ig ra te  to  th e  w e s te rn  s id e  o f  th e  G u lf  o f  T h a ila n d . T h e  life  c y c le  o f  In d o -P a c if ic  m a c k e re l  is 
sh o w n  in  F ig . 5.

F ig . 5. L ife  cycle  o f  th e  Indo-P acific  m ackerel in  the  G u lf  o f  T hailand  (M enasveta , 1980)
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B io lo g ic a l a n a ly se s  o f  th e  In d o -P a c if ic  m a c k e re l in  th e  G u lf  o f  T h a ila n d  sh o w s se v e ra l p a ra m e te rs . T h ese  
a re  th e  c a lc u la te d  m a x im u m  le n g th  (L ¥ ); 2 2 .0  cm . n a tu ra l m o rta lity  ra te  (M ); 4 .2 /y e a r , g ro w th  ra te  (K ); 3 .2 - 
3 .7 /y e a r  (F A O , 1996). H o n g sk u l (1 9 7 4 ) re p o rts  th e  a g e  a t  a  le n g th  eq u a l to  z e ro  ( to) o f  In d o -P a c if ic  m a c k e re l 
a s  -0 .0 0 3 . A n d  th e  c o e ff ic ie n t v a lu e s  o f  th e  e q u a tio n  o f  len g th  &  w e ig h t re la tio n sh ip  a re  a  =  0 .0 0 6 1 4 , b  =  
3 .213 .

T h e  m a jo r  f ish in g  g e a r  u se d  to  c a tc h  th is  ty p e  o f  m a c k e re l (a v e ra g e  c a tc h  fro m  1 9 7 2 -1 9 9 1 ), a re  85%  
p u rse  se in e  (T h a i p u rse  se in e  ; 4 7 .2 % , g re e n  p u rse  s e in e  ; 3 7 .8 % ); 7 .4 %  o f  p a ire d  tra w ls  a n d  7 .7 %  o f  o th e r  
f ish in g  g ea r. (D O F , 1 9 7 3 -1 9 8 4 , 1 9 8 5 -1 9 9 0 , 19 9 1 -1 9 9 3 ). T h e  q u a n tity  o f  In d o -P a c if ic  m a c k e re l c a tc h  b e fo re  
1971 , w a s  1 0 0 ,0 0 0  to n s . B e tw e e n  1971 an d  1977 it w a s  a p p ro x im a te ly  3 0 ,0 0 0 -4 0 ,0 0 0  to n s , e x c e p t in  1975 
an d  1976 w h e n  it w a s  6 0 ,0 0 0  an d  5 0 ,0 0 0  to n s , re sp e c tiv e ly . S in c e  th e n , th e  ca tc h  o f  th is  m a c k e re l h a s  b ee n  
p o te n tia lly  in c reased . T h e  p e a k  o f  th e  in c re m e n t w as  in  1984 w h e n  th e  ca tc h  w a s  100 ,000  to n s . S u b seq u en tly , 
th e  c a tc h  w a s  s ta b le  a t  a b o u t 5 8 ,0 0 0 -1 0 0 ,0 0 0  to n s . A f te r  1989, th e  ca tc h  d e c re a se d . In  1991 , th e  c a tc h  w as  
o n ly  5 5 ,0 0 0  to n s . T h e  ca tc h  re c o rd  o f  th e  In d o -P a c if ic  m a c k e re l in th e  G u lf  o f  T h a ila n d  is  sh o w n  in  T a b le  1.

Table 1. C atch  o f  m arine species from  m ajo r fish ing  gear* in the  G u lf  o f  T hailand  during  1971-1992

Years
Indo-Pacific 

mac.
Indian 
mac.

Spanish 
mac.

Small 
tuna

Round 
Scad

Sardines Anchovies
Lizard 

fish
Threadfin 

bream
Bigeye

1971 38.3 5.4 0.0 3.3 0.5 2.1 7.2 10.2 12.1 10.1

1972 33.4 9.3 1.6 4.1 0.7 8.0 12.8 14.9 18.6 13.8

1973 41.4 12.7 3.6 5.9 14.7 21.7 22.3 11.4 16.1 10.8

1974 34.7 14.0 2.3 6.9 33.3 46.3 19.5 9.8 15.4 11.4

1975 58.9 16.3 5.5 8.0 25.0 49.0 14.7 10.0 17.1 13.3

1976 49.6 19.0 6.2 7.4 82.5 91.8 15.3 9.6 14.5 10.9

1977 26.1 30.3 8.9 11.2 129.8 203.4 9.9 11.3 17.0 16.9

1978 42.3 33.7 6.2 7.1 106.3 133.6 8.5 11.8 20.3 12.8

1979 82.6 24.8 7.4 13.3 27.0 136.3 14.1 9.8 17.0 10.8

1980 47.3 24.9 7.8 12.5 30.2 96.4 16.7 9.5 14.9 15.2

1981 66.1 17.1 9.7 20.0 34.4 129.2 12.1 7.6 16.0 14.0

1982 71.2 18.3 6.9 39.4 32.1 87.9 23.1 7.7 14.4 8.8

1983 60.2 50.6 7.2 82.0 24.5 97.7 38.1 8.5 12.8 10.3

1984 99.6 29.8 8.0 69.4 27.5 83.8 88.8 8.7 12.1 9.3

1985 97.9 32.9 8.4 81.2 25.7 68.4 103.1 8.5 14.8 10.9

1986 88.8 38.8 11.0 90.2 23.9 92.5 58.0 13.3 22.6 17.3

1987 92.2 36.3 11.9 96.1 41.8 83.6 55.5 16.5 29.5 24.1

1988 88.8 18.7 12.1 141.3 14.0 89.1 66.7 16.2 26.5 21.9

1989 92.7 26.5 9.2 124.9 17.3 114.3 94.3 17.2 29.7 21.7

1990 68.2 20.8 9.2 156.3 10.7 90.8 118.7 13.2 26.0 21.2

1991 55.2 16.3 6.1 137.9 22.7 114.2 110.0 19.8 33.8 25.3

1992 88.3 29.3 6.7 157.2 42.5 141.4 120.2 31.8 51.3 36.2

S o u rce  : D e p a r tm e n t o f  F ish e rie s , 1973 -1 9 7 4 ; 1 9 8 5 -1 9 9 0 ; 1991-1993  a n d  1 9 9 4 -1 9 9 6  
* P u rse  se in e , tra w ls , p u sh  n e ts , g ill n e ts , a n d  s ta k e  tra p s

A c c o rd in g  to  th e  1992 su rv e y s  in  th e  o v e r la p p in g  a re a s  b e tw e e n  th e  E E Z s  o f  T h a ila n d  a n d  M a la y s ia  

o r  so -c a lle d  “J o in t  D e v e lo p m e n t A r ea : J D A ” (F ig . 6 ), th e se  re v e a l n o  In d o -P a c if ic  m a c k e re l w e re  fo u n d  

e ith e r  fro m  tra w ls  o r  g ill nets .
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F ig . 6 .T h e  Jo in t  D e v e lo p m e n t A re a  : JD A  b e tw e e n  T h a ila n d  an d  M a la y s ia  (A n o n y m o u s , 1992)

F ro m  th e  s to c k  a s se ssm e n t o f  th e  In d o -P a c if ic  m a c k e re l (F A O , 1996), th is  sh o w s th a t  th e  m a x im u m  
su s ta in a b le  y ie ld  (M S Y ) is 7 3 ,0 0 0  to n s  an d  o p tim u m  n u m b e r o f  f ish in g  d ay s  a re  9 5 ,3 2 7  u s in g  th e  g re e n  p u rse  
se in e . S ev e ra l ta g g in g  s tu d ie s  c o n c lu d e  th a t  th e re  a re  tw o  s to ck s  o f  In d o -P a c if ic  m a c k e re l in  th e  G u l f  o f  
T h a ilan d . O n e  is  th e  s tra d d lin g  s to c k  b e tw e e n  th e  e a s te rn  T h a i G u lf  an d  C a m b o d ia n  w a te rs . T h e  o th e r  is th e  
m ig ra to ry  s to c k  b e tw e e n  th e  In n e r  T h a i G u lf  a n d  th e  u p p e r  w e ste rn  T h a i G u lf  (S o m ja iw o n g  a n d  C h u lla so rn , 
1974).

In  th e  A n d a m a n  S ea, S u th a k o rn  (1 9 8 6 ) re p o rte d  In d o -P a c if ic  an d  In d ia n  m a c k e re l la rv a e  su rv e y s  
( th e  la rv a e  o f  th e  tw o  m a c k e re l ty p e s  ca n  n o t b e  te c h n ic a lly  d is tin g u ish e d ) , in  th e  so u th e rn  P h a n g -N g a  B ay  
an d  T ra n g  p ro v in c ia l w a te rs , th e  la rv a e  w a s  a b u n d a n t in  F e b ru a ry  to  A p ril. In  M arch , th e  a b u n d a n c e  w a s  a t 
a  p e a k  in  th e  T ra n g  p ro v in c ia l a rea . T h e  q u a n tity  o f  la rv a e  w a s  m o re  th a n  5 0 ,0 0 0  la rv a /litre . T h e  life  s tu d y  o f  
In d o -P a c if ic  an d  In d ia n  m a c k e re l, sh o w s  th e  p a re n t s to ck s  o f  In d o -P a c if ic  m a c k e re l a re  13.1 cm . lo n g  and  
ab o v e , an d  th e  p a re n t  s to c k s  a re  17.8 cm . long . T h e  p e a k  o f  th e  sp a w n in g  sea so n  is in Ja n u a ry -F e b ru a ry  and  
S e p te m b e r-O c to b e r  (F ig . 7).

B o o n ra k  an d  C h a n a s it  (1 9 9 5 ) re p o rte d  th e  ju v e n ile s  o f  th e  In d o -P a c if ic  m a c k e re l (s iz e s  4 .0 -5 .0  cm .) 
w h ic h  re c ru it  in th e  f ish in g  g ro u n d s  a re  m o s tly  fo u n d  in  M a rc h  an d  N o v e m b e r. T h e  n o rm a l s iz e  o f  th is  
m a c k e re l is b e tw e e n  1 4 .0 -2 1 .0  cm . T h e  b io lo g ic a l a n a ly s is  o f  th e  In d o -P a c if ic  m a c k e re l in th e  A n d a m a n  S ea  
sh o w s se v e ra l p a ra m e te rs  su ch  a s  th e  c a lc u la te d  m a x im u m  le n g th  as  b e in g  2 3 .0  cm ., th e  g ro w th  ra te  is 1 .15- 
2 .8 8  a  y e a r , th e  n a tu ra l m o rta lity  ra te  is 2 .1 3 -3 .1 2  a  y e a r  a n d  th e  le n g th  o f  th e  m a c k e re l is 14.5 cm .

T h e  In d o -P a c if ic  m a c k e re l c a tc h  b y  m a jo r  f ish in g  g e a r  in th e  A n d a m a n  S ea  b e tw e e n  1 9 7 1 -1 9 7 3 , h as  
b e e n  q u ite  v a r ie d  a n d  sh o w s a  d e c re a s in g  tre n d  s in c e  1973, u n til 1980, w h e n  th e  ca tc h  w a s  th e  lo w es t; a t 
1 ,800 to n s . S in c e  th e n  th e  c a tc h  g ra d u a lly  in c re ased , u n til in 1983 it w a s  m o re  th a n  18 ,000  to n s . In  1985- 
1988, th e  c a tc h  d e c re a se d  to  b e tw e e n  12 ,000  a n d  15 ,000  to n s . A fte r  th a t, th e  ca tc h  in th e  A n d a m a n  S e a  has 
ra p id ly  in c re a se d  u n til in 1991 it w a s  m o re  th a n  3 8 ,0 0 0  to n s  (se e  T a b le  2).

B o o n ra k  an d  C h a n a s it  (1 9 9 5 ) re p o rte d  o n  th e  fish in g  g ro u n d s  o f  th e  In d o -P a c if ic  m a c k e re l in  th e  
A n d a m a n  S ea  a t 10 -40  m . d ep th , fo u n d  su b s ta n tia lly  in  P h a n g -N g a  B ay  to  S a tu n  p ro v in c ia l w a te r  w h ic h  is 
n e x t to  th e  M a la y s ia n  w a te rs  a n d  T h a i-M y a n m a r b o rd e r  in  th e  R a n o n g  p ro v in c ia l a re a  (F ig . 8). T h e  im p o rta n t 
f ish in g  p o rts  fo r  th e  In d o -P a c if ic  m a c k e re l a re  in  R a n o n g , P h an g -N g a , P h u k e t, K ra b i, T ra n g , a n d  S a tu n  
p ro v in ces .
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F ig . 7 Spaw ning seasons o f  econom ic im portan t m arine species in the  A ndam an Sea

Spaw ning seasons
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T able 2. C atch  o f  m arine species from  m ajo r fish ing  gear* in the  A ndam an Sea during  1971-1992

Years
Indo-Pacific 

mac.
Indian 
mac.

Spanish 
mac.

Small tuna
Round 
Scad

Sardines Anchovies Lizard fish
Threadfin 

bream
Bigeye 

fish

1971 12.3 3.9 0.2 1.9 1.8 0.0 0.0 0.9 2.0 0.5

1972 5.7 4.0 0.3 1.7 1.5 0.7 6.1 0.6 2.1 0.7

1973 13.8 10.5 0.2 1.7 0.8 2.1 4.6 1.9 2.2 0.8

1974 5.1 6.1 0.2 1.2 1.4 2.1 7.5 2.2 3.0 1.0

1975 8.0 5.7 0.2 2.9 1.5 2.7 3.7 1.2 1.9 0.5

1976 3.1 5.3 0.5 1.8 1.0 5.5 0.9 0.8 1.7 0.6

1977 4.5 2.5 0.9 1.5 1.5 2.9 0.0 3.1 2.5 1.6

1978 2.3 2.4 0.7 2.1 0.9 3.0 0.8 0.6 1.8 0.7

1979 4.5 2.9 1.2 2.1 1.0 11.0 1.1 0.7 2.2 0.9

1980 1.8 1.0 0.8 0.8 0.9 2.4 0.7 0.4 2.5 1.1

1981 2.2 0.9 1.1 2.1 1.2 2.0 0.4 1.1 3.2 1.2

1982 10.1 1.2 1.4 9.6 3.8 27.0 0.1 0.9 2.2 0.7

1983 13.1 1.9 0.9 3.8 9.6 24.6 0.3 0.9 2.5 0.6

1984 18.7 2.2 0.7 7.4 16.8 30.6 0.4 1.0 1.9 0.7

1985 13.8 1.2 1.4 5.6 8.0 27.5 0.4 1.6 1.7 1.7

1986 13.8 1.0 1.9 3.4 2.5 26.6 0.1 1.6 4.1 0.9

1987 15.0 2.3 1.9 6.3 14.3 41.6 1.4 1.1 4.3 0.9

1988 12.0 5.6 1.8 4.8 17.7 32.6 0.2 1.1 3.0 0.7

1989 17.5 7.1 2.2 4.7 22.3 29.2 0.5 1.7 3.9 0.6

1990 25.1 10.1 2.7 6.9 22.6 27.4 0.8 3.3 4.9 1.8

1991 38.6 14.7 2.5 14.3 24.0 24.2 11.0 3.9 12.9 8.6

1992 32.9 8.5 3.5 11.9 8.4 19.9 36.6 6.5 13.7 8.4

Source : D epartm en t o f  F isheries, 1973-1974; 1985-1990; 1991-1993 and 1994-1996 

* P urse  seine, traw ls, push  nets, g ill nets, and bam boo stake traps
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Fig. 8. T he im portan t fish ing  g rounds o f  the Indo-P acific  m ackerel in  the  A ndam an  Sea (B oonrak  and 

C hanasit, 1995).
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S o m c h a iw o n g  e t  al. (1 9 8 4 ) re p o rt in g  th e  m ig ra to ry  s tu d ie s  o f  th e  In d o -P a c if ic  m a c k e re l  in  th e  
A n d a m a n  S ea  b y  ta g g in g , fo u n d  th a t  th e  In d o -P a c if ic  m a c k e re l in  th is  a re a  ca n  b e  c a te g o riz e d  in to  3 g ro u p s . 
T h e  f irs t  g ro u p  is d is tr ib u te d  in  th e  R a n o n g  p ro v in c ia l a re a  an d  M y a n m a r b o rd e r. T h e  se c o n d  g ro u p  is 
d is tr ib u te d  a ro u n d  P h u k e t is la n d  an d  K ra b i p ro v in c ia l w a te rs , an d  th e  th ird  g ro u p  is d is tr ib u te d  in  S a tu n  
p ro v in c ia l w a te r  an d  th e  T h a i-M a la y s ia n  b o rd e r. In  o th e r  w o rd s , th e  f irs t  g ro u p  is  a  sh a re d  f ish  s to c k  b e tw e e n  
T h a ila n d  a n d  M y an m a r a n d  th e  th ird  g ro u p  is a  sh a re d  fish  s to c k  b e tw e e n  T h a ila n d  a n d  M a la y s ia  (F ig . 9 )

Fig. 9 . D istribu tion  and m igra tion  o f  the  Indo-P acific  m ackerel (R. brachysom a ) by  tagg ing  in the  A ndam an  

Sea (S om jaiw ong  e t al., 1984)
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B O B P  (1 9 8 7 ) re p o rtin g  th e  d is tr ib u tio n  an d  m ig ra tio n  o f  In d o -P a c ific  m ack e re l in th e  S u p o n g p h a n c c a  
S tra its  fo u n d  th a t  th e re  a re  th re e  g ro u p s  o f  th is  m a c k e re l. T h e  f irs t  g ro u p  is d is tr ib u te d  in  th e  e a s te rn  a re a s  o f  
S u m a tra , In d o n e s ia , an d  th e  w e s te rn  a re a  o f  M a la y s ia  (so u th  P e n a n g  is lan d ). T h e  se c o n d  g ro u p  is  d is tr ib u te d  
in th e  so u th e rn  a re a  o f  M y a n m a r an d  T h a ila n d  (R a n o n g  p ro v in c e ), w h ile  th e  th ird  g ro u p  is d is tr ib u te d  in  th e  
a re a  b e tw e e n  P h a n g -N g a  B a y  a n d  K ra b i p ro v in c ia l w a te rs  u p  to  th e  n o rth  o f  P e n a n g  is lan d , M a la y s ia  (F ig . 
10).

F ig . 10 L eng th  frequency  d istribu tion  and  m igra tion  o f  Indo-P acific  m ackerel stocks in  the  A ndam an  Sea 

(B oonrak  and C hanasit, 1995)
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M a rin e  F ish e r ie s  S ta tis tic s  (1 9 9 3 )  sh o w s th e  ca tc h  o f  In d o -P a c if ic  m a c k e re l in th e  a re a s  b e tw e e n  th e  
E E Z s  o f  T h a ila n d  a n d  n e ig h b o u rin g  c o u n tr ie s . T ra d  p ro v in c e  w h ic h  sh a re s  a  b o rd e r  w ith  C a m b o d ia , h a s  4 8 4  
to n s  o f  ca tch . R a n o n g  p ro v in c e  w h ic h  sh a re s  a  b o rd e r  w ith  M y an m ar, h a s  a  ca tc h  o f  17 ,627  to n s . S a tu n  
p ro v in c e  w h ic h  sh a re s  a  b o rd e r  w ith  w e s te rn  M a la y s ia n  w a te rs , h as  5 ,6 0 6  to n s . S o n g k h la  an d  P a tta n i w h ic h  
sh a re  a  b o rd e r  w ith  M a la y s ia  h a v e  c a tc h e s  o f  3 ,8 5 2  an d  16 ,336  to n s , re sp e c tiv e ly . F ro m  th e  su rv e y  c a rr ie d  
o u t b y  th e  M a r in e  F ish e r ie s  D iv is io n  (D O F ) fo u n d  th a t  a  n u m b e r  o f  T h a i p u rse  se in e rs  u n lo a d e d  th e ir  ca tc h  
in  th e se  tw o  p ro v in c e s . B u t th e  re c o rd  is in  lin e  w ith  th e  ca tc h  fro m  e a ch  p ro v in ce . I t can  b e  a ssu m e d  th a t  th e  
ca tc h  w as  in  T h a i w a te rs , o r  it m ig h t b e  s tra d d lin g  fish  s to ck s  th a t  m ig ra te  in to  T h a i w a te rs  a c c o rd in g  to  th e  
sea so n  (T a b le  3).

Table 3. T he quan tity  o f  m arine catch  in the con tingen t areas w ith  neighbouring  coun tries in 1993

unit: tons

S pecies
P rovinces

T rad S ongk h la P attan i Satun R an on g

In do -P ac ific  m ackere l 484 3,852 16,336 5,606 17,627

Ind ian  m ackere l 0 0 7,669 704 10,750

S pan ish  m ackere l 192 358 1,521 451 497

S m all tu n a 146 9 ,470 48 ,259 173 164

R ound  Scad 0 241 33,354 325 1,407

S ard ines 0 13,113 6,775 2 ,518 0

Squid 3 ,440 18,973 14,629 5,825 3 ,129

Source : D epartm en t o f  F isheries, 1996

Indian mackerel (Rastrelliger kanagurta) (Fig. 11)

Fig. 11 Ind ian  m ackerel found  in T hai w aters (FA O , 1984)
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In d ia n  m a c k e re l is g e n e ra lly  d is tr ib u te d  in  th e  G u lf  o f  T h a ila n d  b o th  in  sh a llo w  a n d  d e e p  w a te rs . I t  
co n su m es p h y to p lan k to n  and  zoo p lan k to n . S p aw n in g  tak es  p lace  th ro u g h o u t th e  year. T h e  p ea k  o f  th e  sp aw n in g  
sea so n  is J u ly -A u g u s t in  th e  a re a  o ffsh o re  fro m  P ra c h u a b  K h iri K h a n  B ay , an d  J a n u a ry -M a rc h  o ffsh o re  fro m  
S u ra t T h a n i B a y  (F ig . 4 ). T h e  f ir s t  m a tu r ity  s to ck s  a re  19 cm . T h e  m a x im u m  size  o f  th e  In d ia n  m a c k e re l is 2 8  
cm . an d  th e  s iz e  o f  n o rm a l c a tc h  is  b e tw e e n  2 0 -2 5  cm .

In  th e  G u lf  o f  T h a ila n d , th e  In d ia n  m a c k e re l is c a u g h t th ro u g h o u t th e  y e a r . T h e  p e a k  o f  th e  c a tc h  is 
in  th e  c e n tra l G u l f  o f  T h a ila n d  a t  3 0 -5 0  m . d ep th . T h e  m a jo r  f ish in g  g e a r  u se d  a re  p u rse  se in e s  7 9 .3 % , o tte r  
b o a rd  tra w ls  4 .8 %  an d  g ill n e ts  &  o th e rs  4 .5  an d  11.4, re sp ec tiv e ly . T h e  f ish in g  g ro u n d s  o f  th e  In d ia n  m a c k e re l 
a re  sh o w n  in  F ig . 12

F ig . 12 F ish ing  grounds o f  the  Ind ian  m ackerel in the  G u lf  o f  T hailand  (SE A FD E C , 1981)
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T h e  c a tc h  o f  In d ia n  m a c k e re l fro m  m a jo r  f ish in g  g ea r, b e tw e e n  19 7 1 -1 9 9 2  w a s  le ss  th a n  4 0 ,0 0 0  
to n s /y e a r  (e x c e p t in  1983). T h e  c a tc h  p o te n tia lly  in c re a se d  d u rin g  197 1 -1 9 7 8 , b u t w a s  d e c re a se d  in  th e  n e x t 
fo u r  y ea rs . S in c e  th e n , th e  c a tc h  h a s  ra p id ly  in c re a se d  a t to  a  p e a k  in 1983 w h ic h  w a s  5 0 ,0 0 0  to n s . B e tw e e n  
198 8 -1 9 9 2 , th e  c a tc h  w a s  q u ite  s ta b le  a t  2 0 ,0 0 0 -3 0 ,0 0 0  to n s  (T a b le s  1 an d  2).

T h e  su rv e y  o f  T h a ila n d -M a la y s ia  jo in t  d e v e lo p m e n t a re a  in  1992, re v e a ls  tra w ls  h a v e  a  f ish in g  e ffo rt 
o f  0 .1 -1 .3  k g ./h o u r . G ill n e ts  h a v e  a  f ish in g  e f fo r t  o f  0 .0 7 -4 .2 0  k g ./s ta tio n , an d  th e  m a c k e re l c a u g h t w e re  
10 .5 -24 .5  cm . w ith  a  2 0 .4  cm . a n d  113 .9  g. av e rag e .

T h e  In d ia n  m a c k e re l in  th e  A n d a m a n  S ea , sp a w n s  th ro u g h o u t th e  y e a r . T h e  n u m b e r  o f  s p a w n e d  eg g s  
a t  a  t im e  is 2 5 ,0 0 0  eg g s . T h e  h ig h  sp a w n in g  sea so n  is d u rin g  D e c e m b e r to  A p ril (F ig . 7). T h e  f irs t  m a tu r ity  
s ize  is  17.0 cm . T h e  m a tu r ity  s to c k  is 19.0 cm . (S u th a k o rn , 1986). B o o n ra k  (1 9 8 4 ) re p o rts  th e  m a jo r  f ish in g  
g e a r  to  ca tc h  th is  k in d  o f  m a c k e re l a re  T h a i p u rse  se in es , L u rin g  p u rse  se in es , S p an ish  m a c k e re l d r if t  g ill 
n e ts  an d  tra w ls . T h e  f ish in g  g ro u n d s  o f  th e  In d ia n  m a c k e re l a re  a lo n g  th e  A n d a m a n  S ea  c o a s t  w h ic h  h as 
d e e p e r w a te r  a s  c o m p a re d  to  th a t  o f  th e  f ish in g  g ro u n d s  o f  th e  In d o -P a c if ic  m a c k e re l (F ig . 13).

Fig. 13 T he im portan t fish ing  grounds o f  the  Ind ian  m ackerel in the  A ndam an Sea (B oonrak , Suthakorn , and 

B usrav ich , 1984)
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Spanish mackerel (Fig. 14)

T here are  3 species o f  Spanish  m ackerel found  in  the  G u lf  o f  T hailand. T hey  are  the  barred  Spanish  

m ackerel (Scom berom orus com m erson), the  Indo-Pacific Spanish m ackerel (S. gutta tus), and the  L ined Spanish 

m ackerel (S. lineolatus). Barred Spanish m ackerel is the m ost abundant. Second to  the B arred  Spanish m ackerel 

is the  Indo -P acific  Spanish  m ackerel. T he L ined  Spanish  m ackerel is rare ly  found. T he sm all size Spanish  

m ackerel h ab ita t in the  shallow  w aters n ear coastal areas, bu t th ey  w ill m igra te  to  deeper w a te r w hen  grow n 

up. B ased  on studies, Spanish  m ackerel w h ich  are  3 .0-39 .0  cm . long h ab ita t a t a dep th  o f  3 .0  m . o r m ore. 

Spanish  m ackerel spaw n th roughou t the  year. T he peak  o f  the  spaw ning  season  is from  M arch -A pril and 

Ju ly -S ep tem ber (F ig. 4). A  p aren t stock  spaw ns 500,000 to  3 ,800,000 eggs a  tim e. T he f irs t m atu rity  stocks 

are  app rox im ate ly  58.5 cm ., spaw ning  a t 20-30  m . deep, 10 m iles aw ay from  shore. T he spaw ning  areas are 

P rachuab  K hiri K han  and  C hum porn  prov incial w aters, C huang island, K ram  island, C ho lburi p rov ince  to  

C hantaburi prov ince  and C hang island, T rad province. T he survey found a  large num ber o f  Spanish  m ackerel 

ju v en ile s  in  A pril in  the  Sattah ip  area, in M arch  a t Sam ui and  Pa-ngan  islands. T he food  o f  th e  Spanish 

m ackerel is shrim ps, squids, A nchov ies, Sard ines and  Scad. Spanish  m ackerel feed  th ro u g h o u t the  day. T hey  

annually  rec ru it 7 generations to  its stock. (S upongphan  and  C hayakul, 1979a and  1979b).

Scamberomorus commerson (Lecepede, 1801)

OTHER SCIENTIFIC NAMES STILL IN USE: Cybium commersoni (Lecepede, 1801)

Scamberomorus guttatus (Black & Schneider, 1801)

OTHER SCIENTIFIC NAMES STILL IN USE: 
Cybium guttatum Cuvier 1829 
Indocybium guttatum: Munra,1955

Scamberomorus linealatum (Black & Schneider, 1831)

OTHER SCIENTIFIC NAMES STILL IN USE: 
Cybium linealatum Cuvier 1831 
Indocybium linealatum: Munra,1955

F ig . 14. Spanish  m ackerel found  in  T hai w aters (FA O , 1984)
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B io lo g ic a l a n a ly se s  o f  S p an ish  m a c k e re l c a u g h t b y  s tak e  tra p s , p a ire d  tra w ls  an d  S p a n ish  m a c k e re l 
g ill n e ts , sh o w  th e  m a x im u m  g ro w th  ra te  an d  th e  m a x im u m  le n g th  in  th e  e a s te rn  T h a i G u lf  a s  sh o w n  in  T a b le  
4.

T a b le  4 . P a ra m e te rs  o f  S p an ish  m a c k e re l c a u g h t b y  d if fe re n t f ish in g  g e a r  an d  fro m  d iffe re n t f ish in g  zo n e s .

F ish ing  zones o f  th e  G u lf P aram eters

F ish ing  gea r

B am boo 

stake traps
T raw ls G ill nets

P a ired  traw l 

an d  g ill nets

T he easte rn  a rea L a  (cm .) - 88.7 89.8 -

K  (p e r year) 1.8-2.04 1.6 1.5 -

T he  w estern  area L a  (cm .) - 87.2 95.0 -

K  (p er year) - 0.4 1.3 -

T he u p p e r  area L a  (cm .) - - - 110.0

K  (p er year) - - - 1.2

In  th e  u p p e r  T h a i G u lf, t o o f  S p an ish  m a c k e re l is -1 .9 2 /y ear. T h e  ju v e n ile  re c ru ite d  to  tra w l f ish in g  
g ro u n d s  a re  10.0  cm . lo n g  a n d  th e  g ill n e t  f ish in g  g ro u n d  s iz e  is 4 0 .0  cm .

F ish in g  g e a r  u se d  to  c a tc h  S p an ish  m a c k e re l a re  S p an ish  m a c k e re l d r if t  g ill n e ts  an d  tra w ls . In  th e  
G u lf  o f  T h a ila n d , th e  m a c k e re l c a tc h  b y  S p an ish  m a c k e re l d r if t  g ill n e t is 3 9 .4 %  a n d  b y  o tte r  b o a rd  tra w ls  is 
2 0 .5 % . F ro m  o th e r  f ish in g  g ea r; p u rse  se in es , p a ire d  tra w ls , an d  o th e rs  a re  12 .9% , 5 .8% , 2 1 .4 % , re sp ec tiv e ly . 
In  th e  to ta l ca tc h , th e re  a re  7 7 .4 %  o f  B a rre d  S p an ish  m a c k e re l, an d  2 2 .6 %  o f  In d o -P a c if ic  m a c k e re l. T h e  s ize  
o f  th e  m a c k e re l c a u g h t b y  b a m b o o  s ta k e  tra p s , tra w ls , an d  S p an ish  m a c k e re l d r if t  g ill n e ts  a re  3 .0 -3 9 .0  cm ., 
1 1 .0 -61 .0  cm ., a n d  3 9 .0 -9 9 .0  cm ., re sp e c tiv e ly .

T h e  f ish in g  g ro u n d s  o f  S p an ish  m a c k e re l a re  fo u n d  a lo n g  th e  c o a s ta l a reas  o f  th e  G u l f  o f  T h a ila n d ; 
s ta r tin g  fro m  T ra d  to  P a tta n i p ro v in c e s , th e  fish in g  g e a r  u se d  d ep e n d s  u p o n  th e  a rea . B a m b o o  s ta k e  tra p s  
o p e ra te  in  sh a llo w  w a te r;  4 -1 2  m .. T ra w ls  o p e ra te  a t a  d ep th  o f  2 0  m . S p a n ish  m a c k e re l g ill n e ts  o p e ra te  in  
d e e p e r  th a n  2 0  m . L u rin g  p u rse  se in e s  o p e ra te  in  d e e p e r  th a n  30  m . A n d  h o o k s  a re  u se d  n e a r  is lan d s .

S p an ish  m a c k e re l f ish in g  is c a rr ie d  o u t th ro u g h o u t th e  y e a r , d a y  an d  n ig h t. T ra w ls , p u rse  se in es , 
tro l l in g  lin es  a n d  b a m b o o  s ta k e  tra p s  to  c a tc h  S p an ish  m a c k e re ls , a re  o p e ra te d  d u r in g  th e  d a y  a n d  n ig h t t im e  
w h ile  S p an ish  m a c k e re l g ill n e ts , a n d  lig h t lu rin g  p u rse  se in es  a re  o p e ra te d  o n ly  a t  n ig h t.

P ra m o k c h u tim a  (1 9 9 3 ) re p o rte d  th e  sp e c ie s  c o m p o s itio n  o f  S p an ish  m a c k e re l c a u g h t b y  S p a n ish  
m a c k e re l g ill n e ts , in S u ra t T h an i, N a k h o n sr i T h a m m a ra t, S o n g k h la , a n d  P a tta n i p ro v in c ia l a re a s , th e re  a re  
9 9 .6 %  o f  b a r re d  S p an ish  m a c k e re l a n d  0 .4 %  o f  In d o -P a c if ic  S p an ish  m a c k e re l. F u rth e rm o re , a t  2 0  m . d e e p  
a n d  d e e p e r  th a n  3 0  m ., b a rre d  S p a n ish  m a c k e re l a re  fo u n d , b e in g  2 2 .9 5 %  a n d  2 5 .7 7 % , re sp e c tiv e ly . T h e  
In d o -P a c if ic  S p an ish  m a c k e re l is fo u n d  d e e p e r  th a n  20  m . In  th e  a re a  b e tw e e n  S am u i is la n d  a n d  o ffsh o re  o f  
S u ra t T h a n i w a te rs , b a rre d  S p a n ish  m a c k e re l an d  In d o -P a c if ic  m a c k e re l m o re  a b u n d a n t th a n  in  o th e r  a reas . 
S p an ish  m a c k e re l g ill n e ts  w h ic h  a re  o p e ra te d  d e e p e r  th a n  2 0  m ., an d  c a tc h  b a rre d  S p a n ish  m a c k e re l  m o re  
th a n  In d o -P a c if ic  S p an ish  m a c k e re l. U ra iw a n  an d  B o o n v a n ic h  (1 9 9 3 ) re p o rts  tw o  S p an ish  m a c k e re l  in  JD A  
b e tw e en  T h a ilan d -M alay s ia . T h e se  a re  b a rred  S p an ish  m ack e re l and  In d o -P a c ific  S p an ish  m ack e re l. H o w e v er, 
th e  s to c k s  a re  n o t  d en se , b e in g  o n ly  0 .4 7 -1 .2  k g ./h o u r.

T h e  c a tc h  o f  S p a n ish  m a c k e re ls  in  th e  G u lf  o f  T h a ila n d  s in ce  1971 h as  p o te n tia lly  in c re a se d . T h e  
p e a k  w a s  in 1988; w ith  12 ,000  to n s . S in c e  th e n , th e  ca tc h  h as  g ra d u a lly  d e c re a se d  (T a b le  1). T h e  c a tc h  o f  
S p an ish  m a c k e re l in th e  A n d a m a n  S ea  h a s  p o te n tia lly  in c re ased . T h e  ca tc h  d u rin g  1 9 7 1 -1 9 7 8  w a s  le ss  th a n  
1 ,000  to n s . B u t d u r in g  1 9 7 9 -1 9 9 2  th e  c a tc h  in c re a se d  to  1 ,0 0 0 -3 ,0 0 0  to n s/y ea r , e x c e p t in  1980, 1983 , an d  
1984 w h e n  th e  c a tc h  w a s  less  th a n  1 ,000  to n s  (T a b le  2).



19

Fishing gear used to catch Spanish mackerel in the Andaman Sea are Spanish mackerel drift gill 
nets; 58.7%, otter board trawls; 21.4%, paired trawls; 5.7%, purse seines; 4.7% and others; 9.5%. Chantawong 
et al. (1994) reports that the catch by Spanish mackerel drift gill nets in the Andaman Sea, was composed of 
19% Spanish mackerel of the total. In Phuket 3 kinds of Spanish mackerel are found, namely: Barred Spanish 
mackerel, Indo-Pacific Spanish mackerel and deep sea Spanish mackerel (Acanthocybium solandri). The 
proportion of barred Spanish mackerel, Indo-Pacific Spanish mackerel and deep sea Spanish mackerel, are 
71.2-89.6%, 10.4-28.6% and 0.01-0.2%, respectively. The catch in Phang-Nga provincial waters, indicate 
only 2 types; the barred Spanish mackerel and the Indo-Pacific Spanish mackerel in the proportion of 50.3- 
91.8% and 8.2-49.7%, respectively. The size of Barred Spanish mackerel caught by Spanish mackerel gill 
nets is 26-74 cm. The normal sizes found are 36-50 cm. and 58-60 cm.  The average length of Barred Spanish 
mackerel in Phang-Nga and Phuket provinces are 47.9 cm. and 48.1 cm. respectively. The Indo-Pacific 
mackerel is found to be 20-58 cm. long. The normal size is 36-46 cm. with 41.4 cm. and 42.2 cm. average in 
Phang-Nga and Phuket provinces, respectively.

Small tuna (Fig. 15)

Small tuna found in the Gulf of Thailand are of 3 types, namely: Longtail tuna, Kawa Kawa, and 
Frigate tuna. The proportion of each small tuna based on fishing gear used is shown in Table 5.

Thunnus tanggol (Bleeker, 1851)

OTHER SCIENTIFIC NAMES STILL IN USE: Klshingella tanggol Bleeker. 1831

Euthynus affinis (Cantor, 1849)

OTHER SCIENTIFIC NAMES STILL IN USE: Euthynus vaito Kishinauya, 1915

Thunnus tanggol (Bleeker, 1851)

THER SCIENTIFIC NAMES STILL IN USE: Auxis tapeinasarna Bleeker, 1854 
Auxis thire Kishinouye, 19315

Fig. 15 Small tuna found in Thai waters (FAO, 1984)
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T ab le  5. P roportion  o f  sm all tu n a  caugh t b y  Spanish  m ackerel g ill nets and purse seines

F ish in g  gear L on gtail tuna K aw a K aw a F rigate  tuna

Spanish  m ackerel g ill nets

%  (p ieces) 39.9 33.9 26.2

%  (w eight) 56.6 26.2 17.2

size m ostly  caugh t (cm .) 35,47 35,47 35

size caugh t 24-58 14-56 14-46

size caugh t in T hai-M alaysia  area 24-58 14-64 22-46

P urse  seines

%  (w eight) 64.5 25.8 9.7

size caugh t 20-56 18-56 20-46

Spanish  m ackerel g ill nets (in  JD A )

% (w eight) 57.4 8.9 33.7

% (p ieces) 26 38 36

Source : K linm uang , 1981. and  A nonym ous, 1992.

F ro m  T a b le  5 , th e  c a tc h  o f  L o n g ta il  tu n a  is m o re  th a n  th a t  o f  th e  o th e rs , b o th  in  te rm s  o f  n u m b e rs  an d  
w e ig h t, fo llo w e d  b y  K a w a  K a w a  a n d  F r ig a te  tu n a . T h e  su rv e y  in  th e  JD A  b e tw e e n  T h a ila n d  a n d  M a la y s ia , 
sh o w s a  d if fe re n t  p ro p o r tio n  in  w e ig h t an d  n u m b e rs , to  th e  o th e r  tu n a .

A ll sm a ll tu n a  a re  g e n e ra lly  fo u n d  in  th e  G u lf  o f  T h a ila n d . T h e  f ish in g  g ro u n d s  fo r  th e s e  ty p e s  o f  
f ish , a re  in  th e  sa m e  d is tr ib u te d  a reas . T h e  f ish in g  sea so n  is b a se d  u p o n  th e  m o n so o n  sea so n s . T h a t  is, in  th e  
w e s te rn  T h a i G u lf , th e  f ish in g  se a so n  is in  O c to b e r-A p ril a n d  in  th e  w e s te rn  T h a i G u l f  it is  A p ril-S e p te m b e r . 
In  T h a i-M a la y s ia n  w a te rs  i t  is in  M a rc h -D e c e m b e r . T h e  c a tc h  o f  sm a ll tu n a  is a t  a  p e a k  in  N o v e m b e r-  
F e b ru a ry  (S u p o n g p h a n  an d  S a ik lia n g , 1987).

T h e re  a re  s e v e ra l ty p e s  o f  f ish in g  g e a r  u se d  to  c a tc h  tu n a  su ch  a s  S p an ish  m a c k e re l g ill  n e ts , p u rse  
se in es  a n d  th e  g e a r  u s in g  lu rin g  to o ls  e .g . lu rin g  p u rse  se in e  an d  T h a i p u rse  se in e . A m o n g  a ll th e  m e n tio n e d  
g ea r, S p an ish  m a c k e re l g ill n e ts  a re  u se d  th ro u g h o u t th e  y e a r  an d  re g a rd e d  a s  th e  m a in  f ish in g  g e a r . T h a i 
p u rse  se in e  is u se d  in  so m e  sea so n s . T h e  lu rin g  p u rse  se in e  is  o p e ra te d  in  th e  c e n tra l T h a i G u lf  in  d e e p  w a te rs , 
o r  a t  th e  b o rd e r  o f  T h a i a n d  n e ig h b o u rin g  c o u n tr ie s  (F ig . 16). T h e  n u m b e r  o f  sm a ll tu n a  c a u g h t b y  th e  lu rin g  
p u rse  se in e  is re la tiv e ly  sm a ll an d  it is  ra re ly  fo u n d . T h e  le n g th  is  a p p ro x im a te ly  9 -15  cm .
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F ig . 16 . F ish in g  g ro u n d s  o f  sm a ll tu n a  in  th e  G u l f  o f  T h a ila n d  (K lin m u a n g , 1981)
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S m a ll tu n a  sp aw n  th ro u g h o u t th e  y ea r. T h e  p e a k  o f  th e  sp aw n in g  sea so n  is in  M a rc h -S e p te m b e r . T h e  
p a re n t s to c k  o f  L o n g ta il tu n a  is 4 3 .8 -4 9 .1  cm ., sp a w n in g  1 ,400 ,000  eg g s  a t  a  tim e . T h e  p a re n t  s to c k  o f  K a w a  
K a w a  is 3 9 .5 -5 1 .0  cm ., sp a w n in g  1 ,7 3 0 ,0 0 0  eg g s  a t a  t im e  (C h u en p a n , 1984). T h e  p e a k  o f  th e  sp a w n in g  
seaso n  is b e tw e en  F eb ru a ry -Ju ly  (F ig . 4). K lin m u an g  (1 9 8 1 ) ca lcu la tes  th e  eq u a tio n  o f  th e  re la tio n sh ip  b e tw e en  
len g th  a n d  w e ig h t o f  sm a ll tu n a  fo u n d  in  T h a i-M a la y s ia n  w a te r  (b e tw e e n  th e  so u th e rn  T h a i G u l f  an d  K u a la  
T e rran g a n u , M a la y s ia )  a s  fo llo w s,

L o n g ta il  tu n a  W  =  0 .0195  L 2.9824
K a w a  K a w a  W  =  0 .0 2 8 9  L 2.8437
F rig a te  tu n a  W  =  0 .0 0 4 9  L 3.3651

T h e  la rvae  o f  L o n g ta il tu n a  an d  y o u n g  tu n a  w h ich  a re  31 -47  cm . long, s tradd le  b e tw e en  T h a i-M a lay sian  
w a te rs . T h e  p a re n t  s to c k  o f  sm a ll tu n a ; lo n g e r  th a n  4 7  cm ., a re  in  th e  b o rd e r  a reas . T h e  sp a w n in g  se a so n  is in 
Ju ly . C h a m c h a n g  a n d  C h a y a k u l (1 9 9 0 ) re p o rte d  la rv a e  o f  sm a ll tu n a  d is tr ib u te d  a lo n g  th e  w e s t  c o a s t  o f  th e  
G u lf  o f  T h a ila n d  u p  to  th e  M a la y s ia n  b o rd e r  (F ig . 17).

A c c o rd in g  to  th e  f ish e ry  b io lo g y  o f  sm a ll tu n a , th e re  a re  se v e ra l p a ra m e te rs  o f  th e  3 m a in  sm a ll tu n a . 
T h e y  are: re c ru itm e n t le n g th  ( L r), L e n g th  o f  m a tu re  s to c k  (L m), c a u g h t le n g th  ( L c), M a x im u m  le n g th  (L μ ), 
G ro w th  ra te  (K ), A g e  a t le n g th  eq u a l to  z e ro  ( to), N a tu ra l m o rta lity  ra te  (M ), F ish in g  m o rta lity  (F ), T o ta l 
m o rta lity  ra te  (Z ), E x p lo ita tio n  ra te  (E ) as  sh o w n  in  T a b le  6.

T a b le  6 . P a ra m e te rs  o f  sm a ll tu n a  in  th e  G u lf  o f  T h a ila n d

P a r a m e te r s L o n g ta il  tu n a K a w a  K a w a F r ig a te  tu n a

R e c ru itm e n t le n g th  (L r) cm . 2 2 .0 -2 4 .0 14 .0 -23 .0 14 .0 -22 .0

M a tu re  le n g th  (L m ) cm . 3 9 .6 -4 5 .0 3 7 .0 -4 5 .0 3 4 .1 -3 7 .0

C a u g h t le n g th  (L c ) cm . 3 4 .8 -4 7 .0 28 .6 29

M a x im u m  le n g th  (L ? ) cm . 58 .2 5 5 .1 -5 8 .2 43 .9

G ro w th  ra te  (K ) a  y e a rs 1.44 2 .2 3 2 2 .4

H a tc h e d  a g e  (to ) -0 .0 2 5 - -0 .0 2 4

N a tu ra l m o rta lity  ra te  (M ) 1.44 2 .2 8 2 .45

F ish in g  m o rta lity  (F ) 0 .2 - 0.25

T o ta l m o rta lity  ra te  (Z ) 0 .32 - 0 .45

E x p lo ita tio n  ra te  (E ) 0.41 - 0.41

L o n g ta il tu n a  sp aw n  th ro u g h o u t th e  y ea r. T h e  p e a k s  o f  th e  sp aw n in g  sea so n  a re  b e tw e e n  M a rc h -M a y  
a n d  Ju ly -D e c e m b e r . T h e  f ir s t  m a tu r ity  le n g th  is 3 4 .2  cm . an d  th e  m a tu re  le n g th  is  m o re  th a n  3 9 .6  cm ..

T h e  K a w a  K a w a  sp aw n s th ro u g h o u t th e  year. T h e  p ea k s  o f  th e  sp aw n in g  sea so n  a re  b e tw e e n  Jan u a ry - 
M a rc h  an d  J u n e -S e p te m b e r  (F ig . 7 ). T h e  f irs t  m a tu rity  le n g th  is 33 .4  cm . an d  th e  m a tu re  le n g th  is m o re  th e n  
3 7 .6  cm ..

F r ig a te  tu n a  a lso  sp aw n  th ro u g h o u t th e  y ea r. T h e  p ea k s  o f  th e  sp a w n in g  sea so n  a re  b e tw e e n  A p ril-  
Ju n e  an d  A u g u s t (F ig . 7). T h e  f ir s t  m a tu r ity  le n g th  is 31 cm . an d  th e  m a tu re  le n g th  is m o re  th a n  3 4 .1 cm ..

P ra m o k c h u tim a  (1 9 9 3 ) re p o rtin g  o n  a  S p an ish  m a c k e re l g ill n e t su rv e y  in  S u ra t T h a n i, N a k h o n s r i 
T h a m m a ra t, S o n g k h la , a n d  P a tta n i p ro v in c ia l w a te rs  s ta te s  th a t  th e  p ro p o rtio n  o f  K a w a  K a w a, F r ig a te  tu n a  
an d  L o n g ta il  tu n a  is 5 9 .3 % , 3 0 .7 %  an d  10 .0% , re sp e c tiv e ly . T h e  sm all tu n a  a re  fo u n d  d e e p e r  th a n  2 0  m . an d  
m o s tly  c a u g h t a t  d e e p e r  th a n  3 0  m .. K a w a  K a w a  an d  F r ig a te  tu n a  a re  a b u n d a n t in th e  a re a  o f  K ra  is lan d , 
N a k h o n sr i T h a m m a ra t p ro v in ce . L o n g ta il tu n a  is m o s tly  fo u n d  in th e  a reas  o f  S o n g k h la  an d  P a tta n i p ro v in c ia l 
w a te rs .
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Fig. 17. D istribu tion  o f  sm all tu n a  larvae in  the  G u lf  o f  T hailand  (C ham chang  and C hayakul, 1990)
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T h e  S p a n ish  m a c k e re l g ill n e t su rv e y  in  th e  JD A  o f  T h a ila n d  an d  M a la y s ia , sh o w e d  th e  p ro p o r tio n  o f  
ea ch  sm a ll tu n a  is d if fe re n t b o th  in  te rm s  o f  w e ig h t an d  n u m b ers . T h a t is, th e  p ro p o r tio n  in  te rm  o f  w e ig h t is 
5 7 .4 %  o f  L o n g ta il  tu n a , 8 .9 %  o f  K a w a  K a w a  an d  3 3 .7 %  o f  F r ig a te  tu n a . T h e  p ro p o r tio n  in  te rm  o f  n u m b e r  o f  
p ie c e s  is 2 6 .0 %  o f  L o n g ta il  tu n a , 3 8 .0 %  o f  K a w a  K a w a , an d  3 6 .0 %  o f  F r ig a te  tu n a . In  th e  su rfa c e  d r if t  g ill 
n e t a n d  b o tto m  g ill n e t  su rv e y , th e  c a tc h  o f  sm a ll tu n a , b o th  d u rin g  th e  n ig h t a n d  a t  d aw n , f in d s  L o n g ta il  tu n a  
a n d  F r ig a te  tu n a  a re  c a u g h t a t  n ig h t. A t d aw n , th e re  w a s  n o  ca tc h  fro m  th e  e ith e r  f ish in g  g ea r. T h e re  w a s  n o  
d iffe re n c e  in  c a tc h  b o th  in  te rm  o f  f ish in g  t im e  an d  g ea r. L e n g th  a n d  w e ig h t o f  e a c h  sm a ll tu n a  a re  sh o w n  in 
T a b le  7.

Table 7. S ize and  w eigh t o f  sm all tu n a  caught by g ill nets in JD A

S p e c ie s C a u g h t s iz e  (cm .) A v e r a g e  s iz e  (cm .) A v e r a g e  w e ig h t  (g .)

L o n g ta il  tu n a 18 .0 -67 .5 40 1 ,415 .40

K a w a  K a w a 1 8 .5 -30 .0 21 .5 148.9

F rig a te  tu n a 2 0 .0 -3 8 .5 31.3 597 .2

Source: A nonym ous, 1992

In  th e  A n d a m a n  S ea , th e  f ish in g  g ro u n d s  a re  s c a tte re d  (F ig . 18) K a w a  K a w a  a n d  F r ig a te  tu n a  a re  
d is tr ib u te d  in  th e  sa m e  a re a s , m o s tly  fo u n d  a ro u n d  S u rin  a n d  S im ilan  is lan d s , in  T ra n g  p ro v in c ia l w a te rs  b u t 
ra re ly  fo u n d  in  S atun . L o n g ta il tu n a  is less d en se  as c o m p ared  to  th e  o th ers . G en era lly , sm a ll tu n a  a re  a b u n d a n t 
b e tw e e n  D e c e m b e r-M a y . K a w a  K a w a  a n d  F r ig a te  tu n a  re c ru it  to  th e  f ish in g  g ro u n d s  b e tw e e n  M a rc h -A p r il  
an d  Ju n e . T h e  p ro p o r tio n  b y  w e ig h t is 4 7 .6 %  o f  F r ig a te  tu n a , 3 8 .4 %  o f  K a w a  K a w a , an d  14%  o f  L o n g ta il  
tu n a . T h e  m in im u m  c a u g h t s iz e  is 9 .0  cm . T h e  s iz e  m o s tly  fo u n d  a n d  th e  s iz e  c a u g h t o f  e a c h  sp e c ie s  a re  
sh o w n  in  T a b le  8.
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F ig . 18. F ish ing  grounds o f  sm all tu n a  in th e  A ndam an Sea (B oonrak , Suthakorn  and B usrav ich , 1984)
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T a b le  8 . S ize  o f  sm a ll tu n a  c a u g h t an d  re c ru ite d  in  fish in g  g ro u n d s  in  th e  A n d a m a n  S ea
un it: cm .

S p ec ies R e c ru ite d  s ize
S ize  m o s tly  

ca u g h t
M a x im u m  size A v e ra g e  len g th

M o n th  o f  h ig h e s t 

ca tc h

L o n g ta il tu n a 11 - 49 - F e b .-A p r., D ec .

K a w a  K a w a 9 2 5 .0 -3 5 .0 47 28 .8

F e b .-M a yF rig a te  tu n a 9 1 3 .0 -  17.0,

2 1 .0 -  3 3 .0

41 29.1

S ource : A n o n y m o u s , 1992

T h e  f ish e ry  b io lo g ic a l p a ra m e te r  s tu d y  o f  sm a ll tu n a  in  th e  A n d a m a n  S ea  is c o n c lu d e d  in T a b le  9.

T a b le  9 . P a ra m e te rs  o f  sm a ll tu n a  c a u g h t in  th e  A n d a m a n  S ea

S p e c ie s P a r a m e te r s

L c (c m .) L a  (c m .) K  (a  y ea r) M  (a  y ea r) F  (a  y e a r) E

L o n g ta il  tu n a 32.3 51.5 0 .75 1.25 0 .2 0 .1 4

K a w a  K a w a - 48 0 .6 1.12, 1.44 0 .9 , 2.3 0 .4 4 , 0 .6 2

F rig a te  tu n a 23.3 44 0.63 1.19 1 .2 , 1.7 0 .4 6 , 0 .58

T h e  ca tc h  o f  sm all tu n a  in  th e  G u lf  o f  T h a ila n d  and  th e  A n d a m a n  S ea  d u rin g  1971-1981  w a s  re la tiv e ly  
low ; 5 ,0 0 0 -2 2 ,0 0 0  to n s . T h e  c a tc h  o f  sm a ll tu n a  in  th e  G u lf  o f  T h a ila n d  h a s  in c re a se d  s in ce  1980; th e  ca tc h  
in  1982 w a s  tw ic e  as  m u c h  as  in  1981. U n til  in 1992, th e  ca tc h  w a s  a t  its  p ea k ; b e in g  m o re  th a n  1 5 0 ,0 0 0  to n s  
a n d  a lm o s t 12 ,000  to n s  in  th e  G u lf  o f  T h a ila n d  a n d  th e  A n d a m a n  S ea, re sp ec tiv e ly . In  1993, th e  c a tc h  s lig h tly  
d e c re a se d ; 1 50 ,000  to n s  (F ig . 1 9 ) .  B e tw e e n  19 7 9 -1 9 9 3 , th e  to ta l ca tc h  o f  L o n g ta il  tu n a  w a s  m o re  th a n  th a t  o f  
th e  K a w a  K a w a  an d  F r ig a te  tu n a  to g e th e r . T h e  e x c e p tio n  w a s  in  1992 an d  1993 w h e n  to ta l  c a tc h  o f  K a w a  
K a w a  to g e th e r  w ith  F r ig a te  tu n a  w a s  m o re  th a n  th a t  o f  L o n g ta il tu n a  (F ig . 2 0 ). T h e  to ta l c a tc h e s  o f  L o n g ta il  
tu n a  fro m  th e  G u lf  o f  T h a ila n d  a n d  th e  A n d a m a n  S ea  a re  a p p ro x im a te ly  7 2 .4 %  an d  2 7 .6 % , re sp e c tiv e ly  
(T a b le  10).

Fig.19. Sm all tu n a  caught in the  E E Z s o f  T hailand  (both  in the  G u lf  o f  T hailand  and  the  A ndam an  Sea) 

(D O F, 1973-1984, 1985-1990, 1991-1993 and 1994-1996)
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Fig. 2 0 . C atches o f  L ongtail tuna, K aw a K aw a, and F rigate  tu n a  o f  T hailand  (D O F, 1973-1984, 1985-1990, 

1991-1993 and 1994-1996)

T ab le  10. C atch  o f  m arine species o f  T hailand  during  1986-1993
u n i t :  1,000 tons

Species 1986 1987 1988 1989 1990 1991 1992 1993

Indo-Pacific mackerel 113.5 119.2 111.7 121.1 103.5 103.0 129.6 144.0

Indian m ackerel 41.9 39.9 25.8 35.1 32.3 32.5 40.1 49.7

Spanish m ackerels 14.8 15.5 15.3 12.9 13.0 10.4 12.3 14.6

Total small tuna 93.8 102.6 146.4 129.6 163.2 152.2 169.0 147.6

Longtail tuna 48.3 65.9 92.9 82.1 102.4 84.8 74.4 60.4

K aw a K aw a and 

Frigate tuna

45.5 36.7 53.5 47.5 60.8 67.4 94.6 87.2

Round Scad 26.4 56.1 31.8 39.6 33.2 46.7 51.0 55.1

Sardines 121.2 127.2 123.7 145.0 120.5 140.9 163.5 152.3

A nchovies 59.0 57.8 69.4 97.1 124.0 127.1 159.4 165.3

Squid 71.3 75.4 67.2 69.8 64.4 69.4 64.8 72.2

Threadfin Bream 26.8 34.1 29.6 33.7 31.2 47.0 65.4 75.3

Bigeye 18.2 25.0 22.6 22.4 23.0 33.9 44.6 59.8

Source : D epartm en t o f  F isheries, 1985-1990, 1991-1993, and 1994-1996.

C a tc h  o f  L o n g ta il  tu n a  in  T h a ila n d  su b s ta n tia lly  in c re ased  b e tw e e n  1 9 8 8 -1 9 9 3 , w h e n  th e  c a tc h  w as  
1 3 0 ,0 0 0 -1 7 0 ,0 0 0  to n s . 4 4 %  o f  th e  ca tc h  w a s  u se d  in  th e  tu n a  c a n n in g  in d u s try . T h e  tu n a  c a n n in g  in d u s try  
th a t u se s  d o m e s tic  fish  is 2 3 %  o f  th a t  o f  ex p o rte d  c a n n e d  tu n a . 7 7 %  o f  c a n n e d  tu n a  u se s  im p o rte d  tu n a  
c a u g h t in  th e  In d ia n  an d  P a c if ic  O cean s .
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F ig  2 1 . T u n a  p u rse  se in e  f ish in g  g ro u n d s  in  th e  ea s te rn  In d ian  O c ean  in  1994-1995  (C h an ta w o n g , S u k saw asd i, 

a n d  U b o n su w a n , 1995)
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T h e  d ee p  se a  tu n a  f ish in g  p a ra m e te rs  o f  th e  e a s te rn  In d ia n  O c ean  an d  P a c if ic  O c ean , f ish in g  g ro u n d s  

a re  sh o w n  in  F ig . 21 . F ish in g  g e a r  u se d  to  ca tc h  tu n a  in  th e  e a s te rn  In d ia n  O c e a n  a re  p u rse  se in e s , d e e p  se a  

lo n g lin e s  an d  p o le s  &  lines . C o u n tr ie s  th a t  a re  a c tiv e  in  th e  fish in g  g ro u n d  a re  F ran c e , R u ss ia , Ja p a n , T a iw a n  

a n d  th e  c o a s ta l s ta te s  o f  th e  In d ia n  O cean . F ish in g  g ro u n d s  o f  p u rse  se in es  a re  n e a r  r id g e s ; la ti tu d e  5 °N  to  10° 

S, lo n g itu d e  7 5 -9 5 °E  (F ig . 2 1 ). F ish in g  o p e ra tio n  is u su a lly  a t d aw n  (0 5 .0 0 -0 7 .0 0  h r.) . A  f ish in g  tr ip  is 13- 

34  d ay s  w ith  1-3 o p e ra tio n s  a  day . T u n a  f ish in g  in  th e  In d ia n  O c ean  can  b e  d o n e  th ro u g h o u t th e  y e a r . T h e  

p e a k s  o f  th e  fish in g  sea so n  a re  O c to b e r-Ja n u a ry  an d  M arch . F ish in g  e f fo r t  is  b e tw e e n  3 4 .2 -1 7 4 .4  to n s /d a y / 

boa t, o r  f ish in g  e ffo rt p e r tr ip  is 4 10 -8 7 5  to n s  (5 9 1 .5  to n s  av erag e). T u n a  ca u g h t a re  S k ip jack  tu n a  (K a tsu w o n u s  

p e la m is ), Y e llo w f in  tu n a  ( T h u n n u s  a lb a c a r e s )  a n d  B ig e y e  tu n a  ( T h u n n u s  o b e s u s ) (F ig . 2 2 ) . W e ig h t 

c o m p o s itio n  o f  ca tch  is S k ip ja c k  tu n a ; 6 0 -7 1 % , Y e llo w fin  tu n a ; 2 8 -3 6 %  an d  B ig e y e  tu n a ; 0 .7 -3 .9 % . T u n a  

c a u g h t b y  p u rse  se in es  w e ig h  b e tw e e n  1 .5 -34 .0  kg . (1 0 .0  kg . av e rag e ).

Thunnus albacares (Donnaterre, 1788)

OTHER SCIENTIFIC NAMES STILL IN USE: Neothunnus macropterus (Temminck & Schlegal, 1844)
Neothunnus alcacora (Lawe, 1839)
Thynnus argentivittatus (Cuvier, 1831)

Thunnus obesus

F ig .2 2 . S k ip ja c k  tu n a  ( K a tsu w o n u s  p e la m is ), Y e llo w fin  tu n a  ( T h u n n u s a lb a c a re s ) an d  B ig e y e  tu n a  ( T hu n n u s  

o b e su s ) (F A O , 1984)
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T h e  tu n a  c a u g h t a re  d if fe re n t in size . S k ip ja c k  tu n a  s ize s  a re  3 3 -6 8  cm . (46 .5  a v e ra g e ), its ju v e n i le s  
th e n  re c ru it  in  f ish in g  g ro u n d s  an d  a re  3 3 -3 8  cm .. T h e  ju v e n ile s  a re  g e n e ra lly  fo u n d  b e tw e e n  M a y -N o v e m b e r. 
B ig  s iz e  S k ip ja c k  tu n a ; 5 1 -6 8  cm ., a re  u su a lly  fo u n d  b e tw e e n  M a rc h -A p ril an d  in D e c e m b e r . T h e  Y e llo w fin  
tu n a  is 3 0 -1 2 0  cm . lo n g  (5 3 .9  cm . a v e rag e ). Its  ju v e n ile s  a re  fo u n d  th ro u g h o u t th e  y e a r  b u t  m o s tly  fo u n d  
b e tw e e n  S e p te m b e r-D e c e m b e r  a n d  Ja n u a ry -M a rc h . T h e  B ig e y e  tu n a  is 3 5 -9 0  cm . (5 4 .6  cm . a v e ra g e ). Its  
ju v e n ile s  a re  3 5 -5 0  cm . re c ru itin g  in  f ish in g  g ro u n d s  b e tw e e n  O c to b e r-Ja n u a ry . B ig  s ize  B ig e y e  tu n a ; 7 0 -9 0  
cm ., a re  m o s tly  fo u n d  b e tw e e n  Ja n u a ry -M a rc h .

D e e p  se a  lo n g lin e s  ca n  b e  o p e ra te d  th ro u g h o u t th e  y ea r. F ish in g  g ro u n d s  in th e  In d ia n  a n d  P a c if ic  
O c e a n s  a re  sh o w n  in F ig . 23 th e se  a re  th e  sam e  as  th o se  fo r  p u rse  se in es . T h e  f ish in g  se a so n  is b e tw e e n  
A p ril-O c to b e r, o p e ra tin g  to  th e  n o rth  o f  N e w  G u in e a  is lan d  an d  th e n  m o v in g  to  th e  In d ia n  O c e a n  b e tw e e n  
S e p te m b e r-A p ril. T h e  h ig h  f ish in g  sea so n  is b e tw e e n  N o v e m b e r-F e b ru a ry  w ith  th e  p e a k  in  D e c e m b e r  w ith  
to ta l c a tc h e s  o f  4 1 3 .6  to n s , f ish in g  e f fo r t  o f  2 .5 -1 0 .3  to n s /tr ip  and  w e ig h t o f  19 -100  kg . (4 0  k g . a v e ra g e ).

Fig. 23. T una  longline fish ing  g rounds in the Ind ian  and  P acific  O ceans (Poreeyanond and  T an tiw ala , 1995)
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T he M arine F isheries D iv ision , D epartm ent o f  F isheries, has com plied  records o f  the to ta l num ber o f  

tax  exem pted  tu n a  betw een M arch  1995-June 1996. T he record  show s the to tal im ported  tu n a  is 80 ,784 tons. 

C ountries w hich  im port the  m ost are  T aiw an; 28%  o f  to tal num ber, Singapore; 19%, Japan; 18.9% , and 

others(F rance, Indonesia , K orea, P anam a, Solom on, H ong K ong, M alaysia , Spain, G uana and  o thers); 34%  

. T he peak  o f  im porta tion  is b e tw een  N ovem ber-January ; being  7 ,000-11 ,000  tons/m on th . T he low est 

im portation  period  is betw een  A pril-Ju ly ; 3,000 tons/m onth . In considering  the  fish ing  g rounds o f  tuna, it is 

found  th a t the  eastern  Ind ian  O cean  is the  m ost im portan t fish ing  ground w hich  con tribu tes 59%  o f  to tal 

catch. T he w estern  P acific  O cean  and  o ther fish ing  grounds; A tlan tic  O ceans and Solom on islands have  39%  

and 2% , respectively . T he m ajo r fish ing  gear are purse seines; 68% , deep sea longlines; 31% , and  poles & 

lines; 1%. F ish ing  days are approx im ate ly  30-45 days/trip . These fish ing boats land their catch  at Thai fish ing 

ports i.e. the  P huket fish ing  port; 50.0% , the  B angkok fish ing  port; 39 .0% , the  Songkhla  fish ing  port; 8.5% , 

the  M aha C hai fish ing  port; 1.5% , and the L aem  C ha-bang  fish ing  port; 1.0%. T una caugh t by  deep sea 

longlines are  sen t to  m arkets fo r d irec t consum ption  and tu n a  caught by purse seines are sen t to  tu n a  canning 

factories.

D ecap terus m acro so m a B leeker 

D ecap te ru s la jang  B leeker

D ecap te ru s m arusdsi 

(T em m inck  &  S chlegel)

F ig . 24 . R ound  Scad found in T hai w aters (S ukav isit and C huenjitphong, 1982)

R o u n d  S cad  fo u n d  in  th e  G u lf  o f  T h a ila n d  a re  lo n g  fin  R o u n d  S cad  (D e c a p te ru s  m a ru a d s i  T e m m in c k  

&  S c h le g e l, 1842 ) w h ic h  is fo u n d  to  b e  9 6 .6 %  an d  sh o rt f in  R o u n d  S cad  (D . m a c ro so m a  B le e k e r)  w h ic h  is 

fo u n d  to  b e  3 .4 % . D is tr ib u tio n  o f  R o u n d  S cad  is g e n e ra lly  fo u n d  a t 2 0 -7 0  m . d ee p  (F ig . 25  a n d  26 ).
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Fig. 25 . F ish ing  grounds o f  R ound Scad in the G u lf  o f  T hailand  (C hullasorn  and Y usuksw ad, 1987)
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Fig. 26 . F ish ing  grounds o f  long fin  R ound Scad (SE A FD E C , 1981)



34

Round Scad spawn throughout the year with two peaks; February-M arch and July-August as shown 
in Fig. 4 (Chullasorn and Yusukswad, 1978). The parent stock o f Round Scad spawn 6 tim es a year. Fem ale 
stock o f long fin Round Scad which are 17.3 cm. long, and are 52 g. in weight, 38,000 eggs are spawned at 
a time. And the ones which are 20.4 cm., weigh 168 g., 515,000 eggs are spawned at a tim e (Chuenpan, 
1981). M aturity stocks are between 16.2-27.6 cm. The spawning area is 60 Nautical m iles out o f  Chang 

island and 100 Nautical m iles out o f  Chum porn province. Round Scad size 5.5-6.5 cm., age 4 m onths, will 
recruit in fishing grounds between Decem ber-February and June-August. Fishing gear used to catch Round 

Scad in the G ulf o f  Thailand are luring purse seine, Thai purse seine, and trawls. The m ajor fishing ground is 

at the Central Thai G ulf and in front o f  Rayong and Trad provinces in particular. Fishing season is between 
October-February (Chansri, 1980).

Based on biological analysis o f  longfin Round Scad, its param eters are growth rate; 0.856/year, 
calculated m axim um  length; 23.7 cm., to ; 0.007/year (Nuchmon, 1989)

Trawl surveys in the JDA between Thailand-M alaysia, finds Round Scad in 5 stations out o f  12. 
Fishing rate is between 0.08-1.06 kg./hr.. And gill net surveys; finds them  only in 3 stations out o f  8. The total 
catch is between 0.1-0.18 kg.

There are two kinds o f  Round Scad in the Andam an Sea as in the G ulf o f  Thailand. And at tim es, big 
Round Scad (D. macarellus) is also found. The first two kinds are scattered along coastal areas from Ranong 
to Satun provinces. The spawning season is between December-M ay (Fig. 7). M inim um  m ature length is 
15.5-16.5 cm. Fishing grounds are scattered as shown in Fig. 27. Catch composition o f  Round Scad is 58% o f 
long-fin Round Scad sizes 7-24 cm. W ith greatest num bers 9-19 cm. 42%  o f  short-fin Round Scad have sizes 
9-25 cm. w ith the greatest num ber beingl4-22  cm.

The total catch o f  Round Scad between 1986-1993 fluctuated, the catches were between 26,000- 
56,000 tons (Table 10). However, the total catch o f  Round Scad after 1990 increased to  55,000 tons in 1992. 

W ithin these amounts, 83.7% are Round Scad caught in the G ulf o f  Thailand and 16.3% from the Andam an 
Sea.
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Fig. 27 . F ish ing  grounds o f  R ound Scad in the  A ndam an Sea (B oonrak, Suthakorn  and  B usarav ich , 1984)
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Sardines  (F ig. 28)

Sardines are a pelag ic  school fish, feed ing  on phytoplankton  and zooplankton . T here are  6 species o f  

Sardines found  in the  G u lf  o f  Thailand . H ow ever, the  3 m ost com m on species are: Sardinella gibbosa, S. 
frimbriata and  S. albella. C atch  com position  o f  the  th ree  m ain  species form  95%  o f  the to tal Sardines caught. 

Sm all Sardines hab ita t near the  shore up to  20 m . deep w hile  b ig  Sardines inhabit in deeper w aters from  20 m. 

up to  50 m .  Sard ines spaw n th roughou t the  year. M ature  size is 13.30-18.5 cm . long. Juven iles are  m ostly  

found betw een  O ctober-N ovem ber, January-M arch  and June-Ju ly  (F ig. 4). R ecru ited  size  is 7.0  cm . long. 

T here are 3-4  genera tions a  y ear recru ited  in the  fish ing  grounds.

Sardinella gibbosa (Bleeker, 1849)

OTHER SCIENTIFIC NAMES STILL IN USE: Sardinella jusslau (Lacepede, 1803)
Sardinella tembang (Bleeker, 1851)
Sardinella taiwanensis (Reja & Hiyama, 1869)

Sardinella albella (Valanelennes, 1847)

OTHER SCIENTIFIC NAMES STILL IN USE: Sardinella bulan (Bleeker, 1849)
Sardinella perforata (Cantor, 1850) 
Sardinella dolifosi (Chabanaud, 1933)

Fig. 28 . Sardines found  in T hai w aters (FA O , 1984)

T he m ajo r fish ing  gear ca tch ing  Sardines are purse seines (lu ring  purse  seine, ligh t-lu ring  purse 

seines and T hai purse  seine). T he purse  seine catch  is 72% -92%  o f  the  to tal catch. A nd 8-28%  o f  the  to ta l is 

from  A nchovy  purse  seine, g ill nets, e tc .

F ish ing  grounds fo r Sardines are  in the  eastern  G u lf  o f  T hailand  around C hang-K ood  islands to  

R ayong w aters. In  the  upper G u lf  th ey  are found  around Sam utprakan and Petchaburi w aters. In  th e  w estern  

G u lf  in the  B ay  o f  P rachuab  K hiri K han, C hum porn , Surat T hani prov inces and S ichol B ay, N akhon  Sri 

T ham m arat P rov ince  to  P attan i p rov ince  and  in the  cen tral G u lf  th ey  are found in P rachuab  K hiri K han  and 

C hum porn  w aters, a t dep ths g reater th an  45 M . (F ig . 29). F ish ing  grounds o f  Sardines in th e  A ndam an  Sea 

are  show n in Fig. 30.
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F ig . 29 . F ish ing  grounds o f  Sardines in the  G u lf  o f  T hailand  (SE A F D E C , 1981)
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F ig . 30 . F ish ing  g rounds o f  Sardines in  the  A ndam an  Sea (B oonrak , Suthakorn , and  B usarav ich , 1984)

T h e  b io lo g ic a l a n a ly se s  o f  S a rd in e lla  g ib b o s a  sh o w s  th e  g ro w th  ra te  to  b e  3 .3 6 /y e a r , m a x im u m  
c a lc u la te d  le n g th  is  18.7 cm ., to is 0 .0 0 4 /y e a r , m in im u m  c a u g h t s ize  is  10.8 cm ., le n g th  c o e ff ic ie n t  v a lu e  
(c m .)  an d  w e ig h t (g .)  re la tio n  is  a= 0 .0 0 7 8 6  an d  b = 3 .0 9 8 5 , n a tu ra l m o rta lity  ra te  (M ) is  4 .1 5 /y e a r , f ish in g  
m o rta lity  ra te  (F )  is 5 .9 8 /y e a r  (S o m ja iw o n g , 1991 a n d  P iy a te e ra tiw o rk u l, 1983)
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A n ch ovies  (Fig. 31)

A nchov ies are  sm all pelag ic  fish. T hey  are genera lly  found in schools and  are  scattered , both  in the 

G u lf  o f  T hailand  and the  A ndam an Sea. In  the eastern  G u lf  o f  Thailand, they  are d istribu ted  a long  the  coastal 

areas to  C am bodian  w aters, and  are especia lly  abundant around C hang and K ood islands, T rad  province, 

M akham  Pom  B ay, R ayong province, Sam ae Sam  Strait; C holburi province. In the  w estern  G u lf  o f  T hailand, 

the  d istribu tion  starts from  Prachuab  K hiri K han-C hum porn-S ura t T hani w ate rs  in  the  area  around  Tao, 

Sam ui and  Pangan  islands ex tend ing  to  M alaysian  w aters (Saik liang , 1995). T he size  o f  A nchov ies found  in 

th e  eastern  T hai G u lf  are g rea ter th an  th o se  in the  inner G ulf. A nchov ies feed  on zooplankton . P redato rs o f  

A nchovies are  Spanish m ackerel, B onitos, D orab w olf-herring , C arranges, Sea B ream , H airta il, Squid, C uttle 

fish , e tc . T h ere  are  10 sp ecies  o f  A n ch o v ies  in  th e  G u lf  o f  T ha iland . T he m o st co m m o n  sp ec ies  is 

Encrasicholina heteroloba (Stolephorus heterolobus), w h ich  com prises 86.8%  o f  the to tal A nchov ies in the 

G ulf. W hereas, in the  A ndam an Sea 78.9%  o f  th is  species are  found. P ercen tages o f  the  to ta l A nchovy  catch 

are 83%  from  the  G u lf  o f  T hailand  and  17% from  the A ndam an  Sea.

A nchovies spaw n th roughou t the year. T he peaks o f  the  spaw ning  season are  betw een  February- 

A pril and Ju ly -D ecem ber (F ig. 4). T he spaw ning  depth  is 15 m. 10-30 nautical m iles from  shore  w here  the 

eggs and  larvae o f  A nchovies are  genera lly  found. The areas o f  m ost abundance are around  C hang  and  K ood 

islands, T rad  province, and the sou thern  Sattahip area, C holburi p rovince. In  the  w estern  T hai G u lf  and is 

abundan tly  found  in the  areas o f  P rachuab  K hiri K han, C hum porn and Surat T hani prov inces, a t 5-40 m. 

deep., be tw een  F ebruary -A pril and  Ju ly -A ugust (Fig. 32). T he paren t stock  spaw ns 1,600 eggs a t a  tim e 

(S id th ichokpan , 1970 quoted  by  Saikliang, 1995).

A nchov ies are genera lly  2-8.5 cm . long. A nchov ies caugh t a t n igh t b y  ligh t lu ring  purse  seines, are 

b igger than  those  caught in day  tim e. In  o ther w ords, day  fish ing  is done in shallow  w ater, and  the  average 

caught size  is 5.4 cm . N ig h t fish ing  is done in deeper w ater, and the  average caugh t size  is 7.3 cm . M ature 

stocks are  6-8 cm . T his m eans th a t A nchov ies caught by  ligh t lu ring  purse seines are  o f  m atu re  size. The 

caught size (L c) is 5.6 cm . M axim um  calcu lated  size (L p ) is 10.5 cm . A ge a t length  equal to  zero  (t0) is - 

.00004 /year (S id th ichokpan , 1970 quoted  by Saikliang, 1995). R ecru itm en t size  is 2-4  cm . A nchov ies recru it 

to  fish ing  grounds th roughou t the  y ear (T heptranond, 1972).
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Encrasicholina puncifer (Fowler, 1938) Encrasicholina heterolobus (Ruppell, 1837)

Encrasicholina devisi (Whitley, 1940) Stolephorus indicus (van Hasselt, 1823)

Stolephorus commersonii (Lacepede, 1803) Stolephorus chinensis (Gunther, 1823)

Stolephorus waiteii (Jordan & Seale, 1926) Stolephorus insularis (Hardenberg, 1933)

Stolephorus dubiosusi (Wongratana, 1980) Stolephorus tri (Bleeker, 1852)

Fig. 31. A nchov ies found  in Thai w aters (FA O , 1984)
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F ig .32 . Spaw ning  grounds o f  A nchov ies in  the  G u lf  o f  T hailand  (C hayakul, 1990, C han tarakuso l, 1988; 

V athanachai, 1978, quoted  b y  Saikliang, 1995)



42

A n c h o v y  fish in g  ca n  b e  o p e ra te d  th ro u g h o u t th e  y ea r. F ish in g  se a so n s  d e p e n d  on  m o n so o n  sea so n s  
an d  ty p es  o f  f ish in g  g e a r  su ch  as  lig h t lu rin g  p u rse  se in es w h ich  are  m a in ly  u sed  b e tw e en  D e c e m b e r-F e b ru a ry , 
n e a r  th e  e a s te rn  T h a i G u lf  (T ra d  a n d  C h a n ta b u ri p ro v in c e s) , an d  th e n  m o v e d  to  th e  w e s te rn  G u l f  (P ra c h u a b  
K h iri K h a n -C h u m p o rn -S u ra t T h an i p ro v in ces) b e tw een  M ay -S ep tem b er, b each  seine  fish in g  is m o s t c o m m o n ly  
d o n e  in th e  R a y o n g  a re a  b e tw e e n  A p ril-Ju n e , s tic k -h e ld  d ip  n e ts  a re  m a in ly  u sed  n e a r  th e  P ra sa e  r iv e r  m o u th  
in  R a y o n g  p ro v in c e  b e tw e e n  S e p te m b e r-M a y , lift n e ts  a re  u sed  in  th e  S am ae  S a m  S tra it, B a n g  S ara e  an d  
C h o lb u ri p ro v in c e  in  M a rc h  an d  O c to b e r, A n c h o v y  su rro u n d  n e ts  a re  u sed  th ro u g h o u t th e  y e a r  a n d  are  
m o s tly  fo u n d  a ro u n d  C h an g , K o o d  a n d  K lu m  is lan d s , T ra d  p ro v in ce .

S a ik lia n g  (1 9 9 5 ) re p o rted  sev e ra l fish in g  g ro u n d s  o f  A n c h o v ie s  in th e  G u lf  o f  T h a ilan d . In  th e  e a s te rn  
T h a i G u lf, th e se  a re  T ra d  p ro v in c e  (C h an g , K o o d , R a n g  an d  K lu m  is lan d s), C h a n ta b u ri p ro v in c e  (L aem  
S in g h  and  K u n g  K ra  B aen  a re a s), R a y o n g  p ro v in c e  (M a n  is lan d s , M ak a m  P o m  b ay , L a e m  M a e  P im , H in  
P leu n g , W a n g  K aew , S uan  S on , S am ed  is lan d , M ae  R a m p u e n g  b each , T ap o n g , an d  R a y o n g  b ay ). In  th e  in n e r 
T h a i G u lf  th e y  a re  a t C h o lb u ri p ro v in c e  (S a m a e  S arn  S tra it, K ra m , R in , K re d  K eaw , R a n g  K w e an , P a i, L an , 
L u em  is lan d s , B a n g  S a rae , an d  S ri C h a n g  is lan d ), S am u t P ra k a n  (s ta k e  tra p  a re a  in  B a n g  P a  K o n g  a n d  K lo n g  
D an ), S a m u tsa k o rn  an d  P e tc h b u ri. In  th e  w e s te rn  T h a i G u lf  th e  g ro u n d s  a re  P ra c h u a b  K h iri K h a n  (H u a  H in , 
P ran b u ri, A o  N o i, K lo n g  W a n  an d  B o h  T h o n g la n g ), C h u m p o rn  p ro v in c e  (C h u m p o rn  b ay , P a th ie w , T ag o ), 
S u ra t T h a n i (A n g  T h o n g  is lan d s , P a -n g a n  an d  S am u i is lan d s), N a k h o n  S ri T h a m m a ra t (K h a n o m  b ay , S ich o l, 
T h asa la , P a k  P a y in g  an d  P a k  N a k h o n ), S o n g k h la  (B an  S ak o m  an d  P a k n a m  T h ep a ), P a tta n i (B a n  R u sa m ira e , 
P a ttan i bay , L a e m  T a c h e e , L a e m  P h o  an d  S a ib u ri), an d  N a ra th iw a s  ( in  fro n t o f  B a n  T h o n  a irp o r t, K u b o o  
v illa g e , P ra iw a n  su b d is tr ic t  an d  T ak b a i) .

F ish in g  g e a r  c a tc h in g  A n c h o v ie s  a re  c la s s if ie d  in to  4  m a in  ty p es . T h e se  a re  p u rse  se in e s ; w ith  and  
w ith o u t a  p u rse  lin e , a n d  a re  u se d  b o th  in  d a y  an d  a t n ig h t. D ip  an d  lif t n e ts , to w in g  g ea r; p a ir  tra w ls , p u sh  
n e ts , b ea ch  se in e s  an d  b a m b o o  s tak e  tra p s  a re  a lso  u sed . A m o n g  th e  f ish in g  g ea r, p u rse  se in e s  a re  th e  m o s t 
e ffe c tiv e  an d  p o p u la r  as  c o m p a re d  to  o th e r  gear.

C a tc h  c o m p o s itio n  o f  A n c h o v ie s  d e p e n d s  u p o n  th e  ty p e  o f  f ish in g  g ea r, f ish in g  m e th o d s , a n d  f ish in g  
g ro u n d s  as  sh o w n  in T a b le  11.
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Fig. 33 . F ish ing  grounds o f  A nchov ies in the G u lf  o f  T hailand  (Saik liang , 1990 quoted  b y  Saikliang, 1995)



F ish in g  g e a r Anchovies
O th e r  p e lag ic  

fish
F ish in g  g ro u n d s Y e a r  o f  su rv e y

A nchovy  purse 

seine 

(day  operation)

>90 <10 C hum porn -S ura t Thani 1985

93 7 C hum porn-S ura t Thani 1990

93.8 6.2 P rachuab-S urat Thani 1990

86.6 13.4 R ayong 1978-1991

94 6 C hum porn 1992

A nchovy  purse  

seine 

(n ig h t operation 

and  ligh t luring)

59.6 40.5 C hum porn-S ura t T hani 1985

45.9-52.3 47.7-54.1 C hum porn -S ura t Thani 1987

73.5 26.5 the G u lf  o f  T hailand 1991

70.9 29.1 T rad 1985-1991

74.8-91.8 8.2-25.2 R ayong-T rad 1992-1993

74.8-83.5 16.5-25.2 Prachuab  K hirikhan 1992-1993

68.9 31.1 C hum porn 1992

56.6-80.5 19.5-43.4 Phuket 1990-1991

L ift ne ts  w ith  

lu ring  ligh t

84.8 15.2 R ayong 1988-1991
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T a b le  11. P roportion  (% ) o f  A nchov ies caugh t by  d ifferen t fish ing  gear and  from  d ifferen t fish ing  g rounds

Source : D epartm en t o f  F isheries, 1993

L iz a rd f is h  (F ig . 34)

L izard fish  is a dem ersal species d istribu ted , both in the  G u lf  o f  T hailand  and  the  A ndam an  Sea. 

B ased  on traw l surveys show s th a t there  are 7 species o f  L izard  fish. T he tw o m ost com m only  found  species 

are; B rush too th  L izard  fish  (Saurida undosquamis) and  L izard  fish  (S. elongata). M ajo r fish ing  g ear used  fo r 

ca tch ing  th is  k ind  o f  fish  are traw ls

Saurida undosquamis (Richardson, 1848))

OTHER SCIENTIFIC NAMES STILL IN USE: Saurida grandisquamis (Gunther, 1864)
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Saurida tumbil (Bloch, 1795))

OTHER SCIENTIFIC NAMES STILL IN USE: Saurida ergyrophanes(Richardson, 1846)

Fig. 34 . L izard  fish  found in  Thai w aters (FA O , 1984)

S irapakavanich  (1990) reported , B rush toothed  L izard  fish  as being  found betw een  Ju ly -O ctober and 

F ebruary -M arch  in the  eastern  G u lf  o f  T hailand  (T rad, C hantaburi, and  R ayong provinces), b e tw een  A ugust- 

S ep tem ber and  O ctober-D ecem ber in the  south-w estern  G u lf  o f  T hailand  (N akhon Sri T h am m arat and 

Songkhla), and  in the  upper w estern  G u lf  (P rachuab K hiri K han, C hum porn , and  Surat T hani) th ey  are  found 

th roughou t th e  year. Further, the  repo rt show s the length  frequency  distribu tion  is varies w ith  depth . In  other 

w ords, sm all fish  are  caugh t in  shallow er w ate r as com pared  to  the  b igger fish  i.e. at 10-30 m . deep, fish  sizes 

are 6-15 cm ., a t 30-40 m . fish  bo th  large and sm all are  found bu t at 40-60 m . the  fish  sizes are  10-34 cm . The 

average size  found  is 10-20 cm . M ature stocks are 28.5 cm . L arvae o f  L izard  fish  are  found  th ro u g h o u t the 

year. H ow ever, the  peak  is betw een  January-M arch  and July-N ovem ber.

In  th e  upper w estern  G u lf  o f  T hailand  (P rachuab  K hiri K han  and Surat Thani), B rush too th  L izard  

fish  is abundan t a t 40-50 m . deep  and  especially  so in th e  ra iny  season. T he L izard  fish  is carn ivorous, its 

food  be ing  sm all fish  and  Pony fish  in particular. Juveniles recru it to  th e  fish ing  grounds betw een  M arch- 

A pril and N ovem ber-D ecem ber. S izes are  betw een  6-34 cm . M axim um  length  o f  the  m ale  fish  is 28 .0  cm. 

w hile  th a t o f  th e  fem ale is 30.0 cm . M axim um  length  o f  m ale  and fem ale B rush too th  L izard  fish  are  30 .2  and 

34.8 cm . G row th  rate  th roughou t the  life span is 2.37 and  2.2 per year, and hatch ing  ages are  -0 .024 and  0.042 

p er year, respectively .

T he B rush too th  L izard  fish  spaw ns th roughou t the  year. H ow ever, there  are  tw o  peaks; D ecem ber- 

January  and  M ay-Septem ber. T he size  recru ited  into the  fish ing  grounds is 12.0-14.0 cm . b etw een  June- 

D ecem ber an d  February .

Saurida elongata is abundant a t 10-20 m . deep. M axim um  size found  is 37.7 cm . M axim um  size o f  

m ale  and  female S. elongata is 41 .6  cm . It spaw ns th roughou t the  year. T he peaks o f  the  spaw ning  season  are 

January-M arch  and  Septem ber-O ctober. Juveniles recru it to  the  fish ing  grounds betw een  M ay-Ju ly  and 

N ovem ber.

Saurida tumbil has a  peak  spaw ning  season betw een  January-M arch . M axim um  sizes o f  th e  m ale 

and  fem ale  L izard  fish  are 34 .0  cm . and  40 .0  cm ., respectively . Juveniles recru it to  the  fish ing  grounds 

betw een  M ay-Ju ly  and  D ecem ber. In  the  A ndam an Sea, th is  k ind o f  L izard  fish  is found  a t 20-60  m .. The 

average size being  29.5 cm . w ith  a 38.0 cm . m axim um . The peak  o f  the spaw ning season is betw een  February- 

A ugust.

In  the  G u lf  o f  T hailand, the  L izard  fish  is m ain ly  caught by  traw ls. T he catch  betw een  1971-1992 

w as betw een  7 ,500-32,000 tons. B etw een  1986-1990, catch  w as betw een  13,000-17,000 tons. A nd  in  1991 

and 1992 the  m axim um  catch  at 19,750 and 31,840 tons, respectively  w as recorded  (T able 1). In  the  A ndam an 

Sea, the  ca tch  o f  L izard  fish  is betw een  0.5-6.5 tons. In  1984-1989, catch  w as rela tive ly  constan t a t 1,000- 

1,700 tons. B u t fo r the  last th ree  years; 1990-1992, the  catch  increased  to  3 ,300, 3 ,900 and  6 ,500 tons, 

respec tive ly  (T able  2).
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Threadfin Bream (Fig. 35)

Nemipterus hexodon (Quay &Gaimard 1824)

OTHER SCIENTIFIC NAMES STILL IN USE: Syanaris hexodon (Gunther, 1859)

Nemipterus laponicus (Bloch, 1791)

OTHER SCIENTIFIC NAMES STILL IN USE: None

Nemipterus mesoprion (Bleeker, 1853)

OTHER SCIENTIFIC NAMES STILL IN USE: Syanaris mesoprion (Mechan, 1930)
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F ig . 3 5 . S e a  B re a m  fo u n d  in  T h a i w a te rs  (F A O , 1984)

T h re a d fin  B rea m  are  d e m e rsa l f ish  d is tr ib u te d  a lo n g  th e  co a s ta l a re a  to  60  m . d e e p  w a te rs . T h e  sm all 

fish  in h ab it n e a re r  to  th e  shore . T h read fin  B ream  are  ca rn ivo rous. T h e  food  o f  th e  T h read fin  B ream  is p o lycheat, 

sh rim p s , c e p h a lo p o d , m o llu sc s  a n d  ju v e n ile  fish . Ju v e n ile s  o f  th e  T h re a d fin  B re a m  fe e d  o n  c o p e p o d  an d  

o s tra c o d . T h e  m a le  f ish  g ro w s fa s te r  th a n  th e  fem a le .

In  th e  G u lf  o f  T h a ilan d , th e re  a re  sev e ra l sp ec ie s  o f  T h re ad fin  B ream . T h e  m o s t fo u n d  a re  N e m ip te ru s  

h exo d o n , N . m eso p rio n , N . ja p o n ic u s , N . n e m a to p h o ru s , a n d  N. p e ro n ii.

R a k v ic h a i (1 9 7 7 ) re p o rts  th a t N. h ex o d o n  sp aw n s th ro u g h o u t th e  y ea r. T h e  p ea k s  o f  sp a w n in g  sea so n  

a re  b e tw e e n  Ja n u a ry -A p ril an d  Ju n e -A u g u s t. T h e  ju v e n ile  is 11-12 cm . lo n g  re c ru itin g  to  th e  f ish in g  g ro u n d s  

b e tw e en  Ju n e-A u g u st, S ep tem b er-N o v em b e r an d  M ay . T h e  m in im u m  s ize  ca u g h t is 5 .2  cm ., a n d  th e  m ax im u m  

is 27 .3  cm . T h e  a v e ra g e  s iz e  o f  th e  m a le  is b ig g e r  th a n  th a t  o f  th e  fe m a le , th e se  a re  16.5 cm . a n d  15.1 cm ., 

re sp e c tiv e ly . T h is  k in d  o f  T h re a d fin  B re a m  is d is tr ib u te d  a t 10-40 m . d eep .

N. m e so p r io n  d is tr ib u te s  a t 3 0 -6 0  m . d eep . M a x im u m  s izes  o f  m a le  a n d  fe m a le  a re  19.5 cm . a n d  15.5 

cm ., re sp e c tiv e ly . I t  sp aw n s th ro u g h o u t th e  y ea r. T h e  p e a k  o f  sp aw n in g  sea so n  is b e tw e e n  F e b ru a ry -A p ril. 

Ju v e n ile s  re c ru it  to  th e  fish in g  g ro u n d s  in  M arch , M ay , an d  Ju n e , s ize s  b e in g  6 .5 -7 .0  cm . T h e  g ro w th  ra te  is

1.08 p e r  y ea r.
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N . nematophorus d istribu tes at 15-50 m . deep. M axim um  sizes o f  m ale  and fem ale are  25 .8  cm . and 

17.8 cm ., respectively . T hey  spaw n th roughou t the  year. The peaks o f  the  spaw ning  season  are  betw een  

January-A pril, A ugust and  N ovem ber. T he m atu re size  is 11.7 cm . T he grow th  rate  o f  m ale  and  fem ale  are 

1.72 and 2.73 p er y ea r respectively .

N . japonicus d istribu tes at 20-50  m . deep. M axim um  sizes o f  m ale  and  fem ale are  25 .6  and 23.3 cm ., 

respectively . Juven iles recru iting  to  the  fish ing  grounds are  10.0 cm . long. The grow th ra te  o f  m ale  and 

fem ale are 1.92 and  1.45 p er year.

N . peronii d istribu tes a t 30-60  m . deep, the  m axim um  sizes o f  m ale  and fem ale are  27.5 and  27.0 

cm ., respectively . I t spaw ns th roughou t the  year. T he peak  o f  the  spaw ning  season is be tw een  February- 

A pril. Juveniles recru iting  into the  fish ing  grounds are 15.2-15.7 cm . long, and recru it in M arch, Ju ly , A ugust 

and D ecem ber.

In  th e  A ndam an  Sea, there  are  4 k inds o f  T hreadfin  B ream ; Nemipterus delagoae, N . tambuloides, N . 

japonicus and N . tolu. B ased  on  the  survey  o f  Sarnakom kul (1990) th is  finds th a t N . delagoae spaw ns 

th roughou t the  year. T he peak  o f  the  spaw ning  season being  betw een  D ecem ber-M ay. M ature  size  is 16.4 

cm.

N . tambuloides spaw ns th roughou t the  year. T he peaks o f  the spaw ning  season  are  Ju ly -S ep tem ber 

and  D ecem ber-F ebruary . M ature  size  is 15.9 cm . long.

In  th e  Jo in t D evelopm en t A rea  (JD A ) betw een  T hailand  and M alaysia  surveyed  by  traw ls a t 40-70 

m . deep m ore  than  8 species are  found. T hey  are N . mesoprion, N . hexodon, N . marginatus, N . nematophorus, 
N . nemurus, N . peronii, N . tolu, and Nemipterus spp. The m ost com m on T hreadfin  B ream  is N. mesoprion, 
follow ed by N . nematophorus, and N. marginatus. N. mesoprion is abundant at 40-60 m. deep. N . nematophorus 
and N . marginatus are  abundan t at 50-70 m . deep. A nd N . peronii, and N . hexodon are  abundan t a t 40-50  m . 

deep (U raiw an and B oonvanich , 1993).

B etw een  1971-1985, th e  catch  o f  T hreadfin  B ream  in the  G u lf  o f  T hailand  w as betw een  12,000- 

2 0 ,000 tons. In  1986-1992, catch  fluc tuated  betw een  23,000-51 ,000  tons, w hen  the  m ax im um  catch  w as in 

1992 a t 51,259 tons (T able 1). In  the  A ndam an  Sea, the  catch  betw een  1971-1990 w as betw een  17,000- 

50,000 tons and the  m axim um , w as in 1992 a t 13,722 tons (T able 2).

B igey e (F ig. 36)

Priacanthus tayenus (Richardson, 1846)

OTHER SCIENTIFIC NAMES STILL IN USE: None

Fig. 36. B igeye fish  found  in T hai w aters (FA O , 1984)
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B ig ey e  (P ria ca n th u s ta yenus )  is a  dem ersa l fish  gen e ra lly  d is trib u ted  in th e  G u lf  o f  T h a ilan d  ( P rachuab  

K h iri K h a n  an d  C h u m p o rn  p ro v in c e s )  a t  d e p th s  g re a te r  th a n  4 0  m .. I t  is c a rn iv o ro u s , its  fo o d  b e in g  fish , 

sh rim p s  an d  S q u id  (J ira p h a n p ip h a t, 1987).

A c c o rd in g  to  su rv e y s  b y  th e  M a r in e  F ish e rie s  D iv is io n  in  P ra c h u a b  K h iri K h a n , C h u m p o rn  and  

S u ra t T h a n i p ro v in c e s , it sh o w s a  g ro w th  ra te  o f  2 .11 p e r  y e a r  an d  a  m a x im u m  le n g th  o f  2 7 .7  cm . B ig e y e  is 

n o rm a lly  fo u n d  4 .0 -3 0 .0  cm . lo n g  (B o o n v a n ic h , 1987).

In  C h u m p o rn  an d  S u ra t T h a n i p ro v in c ia l w a te rs , A m o m c h a iro jk u l (1 9 8 7 ) re p o rts  th a t  B ig e y e  fo u n d  

is  3 .5 -2 7 .0  cm . w ith  12.1 cm . av e rag e . S ex  o f  th e  B ig e y e  can  b e  d is tin g u ish e d  w h e n  it is lo n g e r  th a n  6 .5  cm .. 

M a le  f ish  a re  b ig g e r  th a n  fe m a le s  an d  th e  m a le  is n o rm a lly  6 .5 -2 7 .0  cm . (1 2 .9  cm . a v e ra g e ) an d  fe m a le  is 

6 .5 -2 3 .0  cm . (1 2 .6  cm . a v e ra g e ). Ju v e n ile s  re c ru itin g  in to  th e  f ish in g  g ro u n d s  a re  8 .5 -1 0 .5  cm . lo n g , u su a lly  

b e tw e e n  Ja n u a ry -F e b ru a ry , M ay , an d  A u g u s t-S e p te m b e r. T h e  g ro w th  ra te  an d  m a x im u m  le n g th  o f  m a le  and  

fe m a le  a re  2 .0 6  an d  2 .23  p e r  y e a r  an d  28.1  an d  2 5 .4  cm ., re sp e c tiv e ly . M o rta lity  ra te  an d  m in im u m  c a u g h t 

s ize  o f  b o th  m a le  a n d  fe m a le  a re  9 .2  p e r  y e a r  an d  5 .8  cm ..

In  S u ra t T h a n i to  N a ra th iw a s  p ro v in c ia l w a te rs , B ig e y e  s ize  is 3 .0 -2 7 .5  cm .. Ju v e n ile  s iz e  is 8 -10  

cm ., re c ru itin g  in to  th e  fish in g  g ro u n d s  b e tw e e n  M a rc h -Ju n e  (w ith  th e  p e a k  in  A p ril) , Ju ly  a n d  S ep tem b er. 

T h e  n o rm a l s iz e  o f  th e  m a le  is 8 .5 -1 8 .7  cm . a n d  th a t  o f  th e  fe m a le  is 10 .2 -17 .3  cm .. T h e  g ro w th  ra te  and  

m a x im u m  le n g th  o f  m a le  a n d  fe m a le  a re  2 .11 an d  1.96 p e r  y ea r, an d  2 8 .7  cm ., 2 5 .0  cm ., re sp e c tiv e ly . T h e  

to ta l m o r ta l i ty  ra te  is 6 .3  p e r  y e a r  an d  n a tu ra l m o rta lity  ra te  is 3.1 p e r  y e a r  (B o o n v a n ic h , 1987). B ig e y e  

sp a w n s  th ro u g h o u t th e  y ea r. T h e  p e a k  o f  th e  sp a w n in g  sea so n  is b e tw e e n  Ja n u a ry -M a rc h . A  fe m a le  sp aw n s 

5 6 ,0 0 0 -1 5 2 ,0 0 0  eg g s  a t a  tim e .

T h e  c a tc h  o f  B ig e y e  in th e  G u lf  o f  T h a ila n d  b e tw e e n  19 7 1 -1 9 9 2  w a s  b e tw e e n  8 ,7 0 0 -3 6 ,0 0 0  to n s  

(T a b le  1), w h ile  th e  ca tc h  in  th e  A n d a m a n  S ea  w a s  re la tiv e ly  lo w  (T a b le  2).

F ish in g  g ro u n d s  o f  d e m e rsa l f ish  a re  g e n e ra lly  a lo n g  co a s ta l a re a s  o f  th e  G u l f  o f  T h a ila n d . O tte r  

tra w ls  a re  an  e ffe c tiv e  f ish in g  g e a r  to  c a tc h  d e m e rsa l f ish . S m a ll o tte r  tra w ls  (b o a t le n g th  le ss  th a n  14 m .) 

m a in ly  c a tc h  sh rim p s  an d  d e m e rsa l fish  in  sh a llo w  w a te rs . M e d iu m  an d  la rg e  s iz e d  tra w le rs  c a tc h  b o th  

sh rim p  a n d  fish . D u rin g  n ig h t o p e ra tio n , th e  tra w le rs  u se  sh rim p  tra w l n e ts  to  c a tc h  sh rim p s  a n d  u se  fish  

tra w l n e ts  to  c a tc h  f ish  d u rin g  d a y  t im e  o p e ra tio n . P a ir  tra w ls  n o rm a lly  c a tc h  p e la g ic  f ish  b u t a lso  d e m e rsa l 

fish , S q u id , c u ttle  fish , O c to p u s , B lu e  sw im m in g  c rab , c rab s , in c lu d in g  sh rim p s  w h ic h  a re  c a u g h t in  sm a ll 

n u m b ers .
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F ig . 3 7 .  F ish in g  g ro u n d s  o f  sh rim p s  a n d  d e m e rsa l f ish  fro m  o tte r-b o a rd  tra w ls  (O B T ) a n d  p a ire d  tra w ls  (P T ) 
in  th e  G u l f  o f  T h a ila n d  (F A O , 1996)
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S q u id  (F ig . 3 8 )

S u p o n g p a n  (1 9 8 8 a ) re p o rts  10 sp ec ie s  o f  S q u id  fo u n d  in  T h a i w a te rs . T h e  e c o n o m ic a lly  im p o rta n t 

an d  m o s t fo u n d  sp ec ie s  a re  L o lig o  d u va u ce li, L. ch in en sis , L. edu lis, L o lio lu s  su m a tre n s is , L. s in g h a le n s is  

a n d  s o f t C u ttle  f ish  (S e p io te u th is  le s so n ia n a ) w h ic h  is c la ss if ie d  as  a  squ id . L. e d u lis  a n d  L. s in g h a le n s is  a re  

o n ly  fo u n d  in  th e  A n d a m a n  Sea.

In  th e  G u lf  o f  T h a ilan d , S q u id  a re  d is tr ib u te d  fro m  th e  co a s ta l a re a s  to  50  m . d eep . L. d u v a u c e li  is 

a b u n d a n t a t  2 0 -4 0  m . L. c h in e n s is  is  a b u n d a n t a t  4 0 -5 0  m . d eep . L. su m a tre n s is  is  a b u n d a n t a t  10 -20  m . deep . 

A n d  so ft C u ttle  fish  is a b u n d a n t a t  10-30  m . M a jo r  fo o d  o f  th e  S q u id  a re  fish , m o llu sc s , a n d  sh rim p .

F ig . 3 8 . Squid  found  in  T hai w aters (a. Loligo duvauceli O rb igny , 1848; b. L. edulis H oyle , 1885; c. L. 
singhalensis O rtm ann, 1891; d. L. chinensis G ray, 1849; e. Sepioteuthis lessoniana L esson , 1830; f. 

Loliolus sumatrensis (O rb igny , 1835). a, b, d, e from  R oper et. a l., 1984; c,f, from  C hotiyaputta, 

1995
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F ish in g  g e a r  u se d  to  c a tc h  S q u id  a re  o tte r  tra w ls , p a ir  traw ls , sq u id  lif t n e ts  w ith  lu rin g  lig h ts , sq u id  
tra p s  an d  h o o k s  &  lines . T h e  S q u id  c a tc h  fro m  o tte r  tra w ls  is 7 .2 -8 .8 %  o f  th e  to ta l ca u g h t, fro m  p a ir  tra w ls  it 
is 1 0 .4 -1 1 .9 % , fro m  sq u id  lif t  n e t  w ith  lu rin g  lig h t it is 2 0 -5 0 % . F ish in g  g ro u n d s  a re  a ro u n d  c o a s ta l a re a s  in 
th e  ea s te rn , u p p e r, a n d  w e s te rn  G u lf  o f  T h a ilan d . T h e  m a in  f ish in g  g ro u n d s  a re  in th e  a re a  o f  T rad , C h an tab u ri, 
R ay o n g , C h o lb u ri, P rac h u ab  K h iri K h an , C h u m p o rn , S u ra t T h an i, S ongkh la , P a ttan i and  N a ra th iw as  p ro v in ces, 
in c lu d in g  a ro u n d  is lan d s .

8 9 .7 %  o f  th e  to ta l c a tc h  is fro m  th e  G u lf  o f  T h a ila n d  an d  10 .3%  is fro m  th e  A n d a m a n  S e a  (a v e ra g e  
figu res  b e tw een  1971-1993), th e  S qu id  ca tch  in th e  G u lf  o f  T hailand , b e tw een  1971-1981 , th is  s lig h tly  increased  
to  b e tw e e n  2 0 ,0 0 -5 0 ,0 0 0  to n s . A f te r  1981, th e  sq u id  ca tc h  ra p id ly  in c re a se d  to  b e tw e e n  5 0 ,0 0 0 -7 0 ,0 0 0  to n s . 
A n d  in  1987 th e  c a tc h  w a s  a t a  m a x im u m  o f  6 8 ,3 2 6  to n s . In  th e  A n d a m a n  S ea, th e  sq u id  c a tc h  b e tw e e n  1971- 
1990, w a s  b e tw e e n  2 ,0 0 0 -7 ,0 0 0  to n s . A n d  199 1 -1 9 9 3 , th e  ca tc h  w a s  q u ite  h ig h  a t  1 3 ,0 0 0 -1 6 ,0 0  to n s  (T a b le

T a b le  12 . T o ta l S q u id  c a tc h  in  T h a ila n d  b e tw e e n  1971-1993
u n i t : to n s

Y e a r s T o ta l  c a tc h C a tc h  in  T h a i  G u l f
C a tc h  in  th e  

A n d a m a n  S e a

1971 2 3 ,5 2 8 2 1 ,2 4 0 2 ,2 8 8

1972 44,691 42 ,521 2 ,1 7 0

1973 3 7 ,4 7 0 33 ,003 4 ,4 6 7

1974 4 2 ,0 5 5 3 9 ,2 6 4 2 ,791

1975 37,191 3 5 ,198 1,993

1976 36 ,163 3 3 ,9 6 0 2 ,203

1977 52 ,255 4 7 ,2 1 0 5 ,045

1978 5 2 ,0 6 7 4 7 ,235 4 ,8 3 2

1979 4 2 ,2 8 7 3 7 ,3 4 0 4 ,9 4 0

1980 3 9 ,8 2 7 3 6 ,1 5 8 3 ,6 6 9

1981 48,021 4 7 ,3 8 9 632

1982 70,583 6 6 ,208 4 ,7 3 5

1983 7 6 ,4 8 9 7 1 ,662 4 ,8 2 7

1984 6 6 ,368 59,721 6 ,6 4 7

1985 6 3 ,9 2 6 5 9 ,007 4 ,9 1 9

1986 7 1 ,3 4 4 6 5 ,292 6 ,0 5 2

1987 7 5 ,4 2 0 6 8 ,3 2 6 7 ,0 9 4

1988 6 7 ,1 7 6 6 0 ,9 3 4 6 ,2 4 2

1989 6 9 ,8 4 0 6 2 ,7 3 2 7 ,1 0 8

1990 6 4 ,3 7 0 5 7 ,608 6 ,7 6 2

1991 6 9 ,3 6 7 56,551 12 ,816

1992 6 4 ,7 7 4 5 1 ,2 0 9 13,565

1993 7 2 ,1 6 2 5 5 ,867 16,295

S o u rc e  : D e p a r tm e n t o f  F ish e rie s , 1973 -1 9 7 4 ; 1985 -1 9 9 0 ; 1991 -1993  a n d  199 4 -1 9 9 6 .
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L. duvauceli is generally 3.0-32.0 cm. long. The minimum mature size of male and female are between 
8.5-12.00 cm. and 8.5-14.0 cm., respectively. A female spawns throughout the year with 1,000-4,000 eggs a 
time. The peaks of the spawning season are between June-July and January (Fig. 4). Small size squid are 
found between May, and August-September (Supongpan, 1988b).

Biological studies of L. duvauceli both in male and female, shows that growth rate and maximum 
length are 1.14 and 0.996 per year and 37.6 and 23.0 cm.,
respectively. The natural mortality rate of male and female are 4.67 and 2.80 per year. Hatched age (t0) is 
0.003 per year. Squid caught from squid lift nets with luring lights are 4.0-23.0 cm. long. The most caught 
size is 10-14 cm. with 8.0 cm. As the minimum caught size. Coefficient value of catch ability (q) from squid 
lift net with luring light is 0.55 (Supongpan, 1988b).

L. chinensis has a length between 4.5-40.9 cm., spawning throughout the year. The peak of spawning 
season is between February-May. A female spawns 800-7,000 eggs at a time.

Based on the report of Suponpan (1988a), the fishing grounds of Squid, Cuttle fish and Octopus are 
along the coastal areas of the Gulf of Thailand at not deeper than 50 m.. The numbers caught by otter trawls 
and pair trawls (Fig. 37) are the same as squid lift nets with luring lights. But the advantage of the lift net is 
that they can be operated in rocky bottom areas and near islands (Fig. 39).

F ig . 39 . L ift n e t fish ing  grounds o f  Squid in the  G u lf  o f  T hailand  (Supongphan , and  K ongm uak, 1987)
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3 . C o n c lu s io n

S ev e ra l s tu d ie s  a n d  re se a rc h e s  o n  sp ec ie s , q u a n tity  a n d  s ize  o f  m a rin e  sp ec ie s , sp a w n in g  g ro u n d s  

an d  seaso n s, fish in g  g ro u n d s , m ig ra to ry  ro u tes , s to ck  a sse ssm e n t o f  th e  m arin e  sp ec ie s  w h ich  s tra d d le  b e tw e en  

2  o r  m o re  E E Z s  o f  c o a s ta l s ta te s  as  w e ll a s  h ig h ly  m ig ra to ry  b e tw e e n  E E Z s  a n d  th e  h ig h  seas , is  v ita lly  

im p o rtan t in  te rm  o f  m arin e  re so u rce  m an a g em en t an d  co n se rv a tio n  am o n g  co asta l s ta tes to  a c h iev e  su s ta in ab le  

lo n g  te rm  b en e fit.

G e o g ra p h ic a lly , th e  G u l f  o f  T h a ila n d  o n ly  sh a re s  b o rd e rs  w ith  E E Z s  o f  n e ig h b o u rin g  co u n trie s . 

U n lik e  th e  A n d a m a n  S ea, w h ic h  o n ly  sh a re s  b o rd e rs  w ith  E E Z s  o f  n e ig h b o u rin g  c o u n tr ie s  b u t  a lso  c o n n e c ts  

w ith  th e  h ig h  seas .

T h e  m a rin e  sp e c ie s  in  th e  G u l f  o f  T h a ila n d  a re  sh a re d  s to c k s  w h ic h  a re  d iv id e d  in to  sh a red , re g u la r ly  

m ig ra to ry  fish  s to ck , a n d  sh a re d  s tra d d lin g  fish  s to ck . In  th e  A n d a m a n  S ea, s to ck s  a re  d iv id e d  in to  sh a re d  

re g u la r ly  m ig ra to ry  f ish  s to ck , sh a re d  s tra d d lin g  f ish  s to c k  an d  h ig h ly  m ig ra to ry  f ish  s to ck .

B a se d  o n  se v e ra l te c h n ic a l s tu d ie s  o f  th e  M a rin e  F ish e rie s  D iv is io n , D e p a rtm e n t o f  F ish e rie s , m a rin e  

sp ec ie s  w h ic h  a re  c a u g h t in  la rg e  a m o u n ts  a n d  a re  e c o n o m ic a lly  im p o rtan t, b o th  in  th e  G u lf  o f  T h a ila n d  an d  

th e  A n d a m a n  S ea , c a n  b e  d iv id e d  in to  4  ca teg o rie s .

1. T h e  lo c a l f ish  s to c k s  w h ic h  in h a b it  w ith in  th e  E E Z  o f  T h a ila n d . T h e se  s to c k s  a re  m o re  o f  

th a n  1 ,000 sp ec ie s  o f  p e la g ic , d e m e rsa l a n d  o th e r  m a rin e  fish .

2 . S h a r ed  tr a n sb o u n d a r y  fish  sto c k s . T h e se  s to ck s  s lo w ly  m ig ra te  a n d  s tra d d le  b e tw e e n  th e  E E Z s 

o f  T h a ila n d  a n d  C a m b o d ia , V ie tn a m , M a la y s ia  an d  M y an m ar. T h e  s to c k s  a re  d e m e rsa l fish ; 

L iz a rd  f ish , T h re a d f in  B re a m , B ig e y e , O c to p u s  an d  o th ers .

3 . S h a red  tra n sb o u n d a ry  m ig ra to ry  fish  sto ck s. T h ese  stocks ra p id ly  m ig ra te  and  s trad d le  b e tw e en  

th e  E E Z s  o f  T h a ila n d  a n d  C am b o d ia , V ie tn a m , M a la y s ia , M y a n m a r a n d  th e  o v e r la p p in g  a reas  

b e tw e en  th e  co u n trie s . T h e  s to ck s a re  p e la g ic  sp ec ies; In d o -P a c ific  an d  In d ian  m ac k e re ls , S p an ish  

m a c k e re l, B o n ito , R o u n d  S cad , S ard in es , A n c h o v ie s , S q u id , an d  o th ers .

4. H ig h ly  m ig r a to r y  f ish  s to c k s .  T h e se  s to ck s  ra p id ly  m ig ra te  b e tw e e n  th e  E E Z s  an d  th e  h ig h  

seas; so m e  p a r ts  o f  th e  life  cy c le  a re  in  a n  E E Z  w ith  m ig ra tio n  to  th e  h ig h  se a  w h e n  fu lly  g ro w n . 

T h e y  a re  p e la g ic  sp e c ie s ; d e e p  s e a  S p an ish  M ac k e re l, L o n g ta il T u n a , K a w a  K a w a , F r ig a te  T u n a , 

Y e llo w fin  T u n a , B ig e y e  T u n a , L o n g fin  R o u n d  S cad , S h o rtfin  R o u n d  S cad , S q u id , etc .

T h e  m an a g em en t o f  fish  s to ck s in th e  E E Z s o f  T h a ila n d , shared  s trad d lin g  fish  stocks, sh ared  m ig ra to ry  

f ish  s to ck s , a n d  h ig h ly  m ig ra to ry  f ish  s to ck s , ca n  o n ly  b e  a c h ie v e d  th ro u g h  c o -o p e ra tio n  a m o n g  c o a s ta l 

s ta tes . In  o th e r  w o rd s , e a c h  c o a s ta l s ta te  h a s  to  p ro p e rly  m a in ta in  th e  re so u rc e s  w ith in  its  te rr ito ry . A s  a 

m a tte r  o f  fa c t th a t, re g a rd le ss  o f  ty p e  o f  s to ck s , m a rin e  sp ec ie s  in h ab it n e a r  co a s ta l a re a  in  th e  e a r ly  s ta g e s  o f  

th e ir  life  cy c le , an d  m ig ra te  to  d e e p e r  w a te r  in  th e  la te r  stag es. T h e re fo re , c o n se rv a tio n  o f  c o a s ta l m a rin e  

re so u rc e s  a n d  e n v iro n m e n t is o f  su ch  im p o rta n c e  th a t  co a s ta l s ta te s  sh o u ld  s tr ic tly  c a rry  o u t a n d  a lso  jo in tly  

c o -o p e ra te  w ith  o th e r  c o a s ta l s ta te s  to  m a n a g e  re so u rc e s  in  th e  h ig h  seas . R e sp o n s ib le  f ish e r ie s  a n d  th e  C o d e  

o f  C o n d u c t is a n  a p p ro a c h  w h ic h  is b e in g  co n v e n e d  b y  se v e ra l in te rn a tio n a l o rg a n isa tio n s  in  o rd e r  to  su s ta in  

th e  u se  o f  n a tu ra l re so u rc e s . T h e  in te rn a tio n a l o rg a n isa tio n s  a re , fo r  ex a m p le , T h e  F o o d  an d  A g ric u ltu re  

O rg a n iz a tio n  (F A O ) o f  th e  U n ite d  N a tio n s , T h e  In d ia n  O c e a n  T u n a  C o m m iss io n  (IO T C ), T h e  A s ia -P a c if ic  

F ish e rie s  C o m m iss io n  (A P F IC ), e tc .. E v e n  w ith in  th e  S o u th e a s t A s ia n  re g io n , a p p ro p ria te  a p p ro a c h e s  to  

m a n a g e  m a rin e  re so u rc e s  sh o u ld  b e  u sed  in  th e  fu tu re , su ch  as a  q u o ta  sy s tem  o f  n u m b e rs  o f  f ish in g  b o a ts  an d  

a  ca tc h  q u o ta  sy s tem . T h is  is to  e lim in a te  c o n flic ts  w h ic h  m ig h t b e  in c re a s in g ly  v io le n t a s  h a v e  o c c u rre d  in 

o th e r  re g io n s .
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A p p ro a c h e s  to  m a n a g e d  sh a re d  s to c k s  a re

1. T o  im p ro v e  th e  m a n a g e m e n t sy s tem  o r  c o n se rv a tio n  m e a su re m e n t o f  m a rin e  re so u rc e s  a n d  th e  
e n v iro n m e n t in e a c h  c o u n try  to  b e  m o re  e ffec tiv e .

2. T o  c o -o p e ra te  in  e x c h a n g in g  in fo rm a tio n  o n  re so u rc e  su rv e y s  o f  e a c h  c o a s ta l  s ta te  a n d  in  
c o n d u c tin g  su rv e y s  b e tw e e n  w a te rs , to  d e v e lo p  fish e ry  s ta tis tic a l sy s te m s , to  d e v e lo p  s to c k  
a s se ssm e n t &  fish e r ie s  a s  w e ll a s  p o p u la tio n  d y n a m ic s  in  o rd e r to  c o n s ta n tly  m o n ito r  c h a n g e s  o f  
th e  re so u rc e  an d  f ish e r ie s  s itu a tio n .

3 . T o  d e v e lo p  f ish in g  g e a r  a n d  m e th o d s  in  a  m o re  s e le c tiv e  w a y  to  m in im iz e  th e  lo ss  o f  n o n -ta rg e t 
sp e c ie s  o r  sm a ll s iz e d  fish .

4. T o  Im p ro v e  o r  d e v e lo p  a  c o n tro llin g  sy s tem  a g a in s t e n v iro n m e n t d e s tru c tio n  to g e th e r  w ith  th e  
re h a b ilita tio n  o f  d e p le te d  re so u rces . T h is  ca n  b e  d o n e  b y  ta k in g  in to  a c c o u n t m o d e m  te c h n o lo g y  
su ch  as  a  G e o g ra p h ic a l In fo rm a tio n  S y stem  o r  R e m o te  S en s in g  S y stem , etc ..
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