
Chapter 1

Introduction

1.1 Background

S o u th e a s t A s ia n  F ish e r ie s  D e v e lo p m e n t C e n te r  (S E A F D E C ) c a rried  o u t tw o  
in ten siv e  fie ld  o bserva tions in  the  w este rn  part o f  th e  G u lf  o f  T ha iland  and  th e  E ast C oast o f  
P en in su la r M alay sia  in  S ep tem b er 1995 and A p ril-M ay  1996. It w as th e  first system atic  and 
in te n s iv e  o cean o g rap h ic  m easu rem en t, s in ce  th e  Jo in t T h a ilan d -V ie tn am -U S  N A G A  
E x ped ition  in  1959-1961 (R obinson , 1963). U nfortunately , the  s tudy  areas w ere  n o t cover all 
the  G u lf  o f  T hailand  area because  o f  the  exclusive econom ic zone  (E E Z ) o f  neighbor country. 
F low ever, th e  S E A F D E C  su rv ey  d a ta  w as  th e  m o s t co m p le te  an d  accu ra te  o cean o g rap h ic  
d a ta  se t in  th is  area.

1.2 The study area

T he study  area  w as from  L atitude l°3 0 ’ to 12°30’ N  and  L ong itude 99°30’ to  106° E, 
co v erin g  the  a rea  o f  so call th e  G u lf  o f  T ha iland  and  E ast C o ast o f  P en in su la r M alay sia  (Fig.
1.1).

Longitude

Figure 1.1 Study area and bottom topography, contour depths are from the interpolation
of bottom depth of oceanographic station during September 1995 survey and
NAGA Expedition during 1959-1961 (Robinson, 1963).
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T he G u lf  o f  T hailand  is a  sem i-enclosed  G u lf  w ith  tw o  sills at the  sou thern  m o st part. 
T h e  first sill m n s  from  C am au  P en in su la  (08°42’N , 103°1 IE )  to  th e  sou thw est abou t 100 km  
at a d e p th  o f  le ss  th a n  25 m . T h e  seco n d  ru n s  fro m  K o ta  B h a ru  (0 6 °1 5 ’N , 102°23’ E ) at a  
dep th  o f  less th an  50 m  to th e  n o rtheast o f  150 km . T here  is a  channel connecting  the  deepest 
p a rt o f  th e  G u lf  to  th e  S ou th  C h in a  Sea. T h is  u n d erw ate r ch an n e l is abou t 60  m  in  d ep th  and  
ab o u t 50 k m  w id e  at th e  cen te r o f  th e  m o u th  o f  th e  G u lf  o f  T h a ilan d  (P iyakam chana , 1989). 
T h e  av erag e  d ep th  is abou t 50 m eters.

T he E ast C oast o f  M alay  P en insu lar is a  p art o f  the  S outh  C h in a  Sea. T he  dep th  o f  the 
s tu d y  a rea  w a s  b e tw e e n  22  and  78 m eter. T h e  average  d ep th  is ab o u t 57 .4  m e te rs  (F ig. 1.1).

S u rface  cu rren t in  th e  s tu d y  a rea  is d riv en  b y  th e  m o n so o n  w in d  (L o w w ittay ak o m , 
1998). In  N o rth e a s t m o n so o n  seaso n  (N o v em b er to  M arch ), su rface  cu rren t flow  fro m  th e  
S o u th  C h in a  S ea  n e a r  th e  C am au  P en in su la  to  th e  u p p er p a rt o f  th e  G u lf  o f  T h a ilan d  w ith  a 
co u n te r c lo ck w ise  d irection . In  A pril w h ich  is a  tran sitio n  p erio d  from  n o rth east m o n so o n  to  
sou thw est m onsoon , surface curren t d irection  is varied. H ow ever, m o stly  is from  the  S outh  to 
th e  u p p e r p a rt o f  th e  G u lf  w ith  a  c o u n te r c lo ck w ise  ro ta tio n . S u rface  c u rren t flow s in to  the  
w e s t c o as t o f  th e  G u lf  in  S o u th w est M o n so o n  season  (M ay  to  S ep tem ber). I t ’s a  c lo ck w ise  
c ircu la tion , w h ich  flow s ou t to  the  S ou th  C h in a  S ea  at th e  east co ast n ea r C am au  P en insu la . 
T here  is ano ther sm all coun ter c lockw ise c irculation  at the  coastal area o f  Surathanee province 
in  th is  season . D u rin g  ttran s itio n  p e rio d  from  th e  so u th w est m o n so o n  seaso n  to  n o rth east 
m o n so o n  seaso n  (O ctober), th e re  is a  s trong  in flo w  o f  su rface  cu rren t to  th e  G u lf  a lo n g  the  
E as t C oast. T h e  d irec tio n  tu rn s  to  th e  N o rth w es t w ith  a  co u n te r-c lo ck w ise  c ircu la tio n  th en  
flow  o u t a long  th e  w est coast o f  th e  G ulf.

T h e  seaso n a l v a ria tio n  o f  sea  su rface  w in d , h ea t flux  th ro u g h  th e  sea  su rface , r iv e r 
d isch arg e , d en sity -d riv en  c u rren ts , w in d  d riv en  c u rren ts  an d  th e  d eg ree  o f  s tra tif ic a tio n  o f  
w ater in  the G u lf  o fT h a ilan d  w as explained and schem atically  sum m arized  (Fig. 1.2) b y  Yanagi 
e t al. (2 0 0 0 ). T h e  s tro n g  n o rth e a s t m o n so o n  b lo w s in  January , th e  sea  su rface  is co o led , a  
vertica lly  w ell m ix ed  cond ition  is d eveloped  in  the  G u lf  o fT h a ila n d  and  the  inverse estuarine 
c ircu la tion  is generated . In  A pril, large sea  surface hea ting  and  the  w eak  S ou thw est m onsoon  
develop stratification. L ow  salinity  surface w ater spreads from  P en insu lar M alaysia  to  the  east. 
T he largest w a te r exchange be tw een  the G u lf  o fT h a ilan d  and the  S outh  C h in a  S ea is expected  
d u rin g  th is  season . A  m o d e ra te  S o u th w est m o n so o n  b lo w  in  Ju n e , g iv in g  little  sea  su rface  
h ea tin g  and  m o d era te  riv e r ru n  o f f  generates m o d era te  stra tifica tion . A  large riv e r d ischarge, 
m o d e ra te  sea  su rface  h e a tin g  and  a  m o d e ra te  S o u th w est m o n so o n  g en era te s  m o d e ra te  
stratification in  Septem ber.
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Ja n u a ry A p ril Ju n e  S ep tem -

F igu re  1.2 Schem atically  sum m arize the seasonal variations in  sea surface w ind, heat flux
th rough  the  sea surface, river d ischarge, density  d riven  currents, w ind  driven  
curren ts and  the  degree  o f  s tra tifica tion  from  Y anagi e t al, (2000).

1.3 Water mass studies in the Gulf of Thailand and East Coast of Peninsular 
Malaysia

M o st o f  th e  s tu d ies  o f  w a te r  m a sse s  in  th e  a rea  u s in g  te m p e ra tu re  an d  sa lin ity  
p roperties to  classify  w a te r m asses in  the  G u lf  o f  T hailand  and  the S outh  C h in a  Sea. T he result 
o f  th e  s tu d y  sho w ed  tha t there  w ere  th ree  w ate r m asses in  the  study  area; upper, in term edia te  
and  deep  w a te r  m asses  (S iripong , 1984). T he G u lf  o f  T ha iland  and  E ast C o ast o f  P en in su la r 
M a la y s ia  is o c c u p ie d  b y  an  u p p e r  w a te r  m ass , w ith  av e rag e  te m p e ra tu re  at 2 7 .6 8 8  °c and  
av erag e  sa lin ity  at 3 2 .789  °/00.

A n o th er exam ple  w as the  use o f  tem peratu re  and  sa lin ity  o f  w a te r to  show  the  d istinct 
p ro p e rty  o f  th e  so u th w ard  - f lo w in g  cu rren t. It w as  a  n a rro w  b e lt- lik e  w a te r  m a ss  o f  h ig h  
tem p era tu re  (over 29°c) and  low  sa lin ity  (be low  33 °/00) from  th e  G u lf  o f  T h a ilan d  flow ing  to 
the  E ast C oast o f  P en insu lar M alaysia  at 10 to  20  m ete r dep th  in  the  N E  m o n so o n  (Suzuki and 
H o o i, 1973)

P hosphate  and  salin ity  h ad  been  used  to iden tify  w ate r m ass in  the  S outh  C hina  S ea as 
the  P -S  d iagram  (P hosphate-S alin ity  diagram ). T he P-S  d iagram s w ere  u sed  to  show  different 
p a tte rn s  b e tw e e n  co as ta l an d  o ffsh o re  w a te r  (S h iro ta , 1973). In  co asta l w a te r, th e re  w as  a 
ten d en cy  tha t w a te r w ith  h igh  sa lin ity  has low  P 0 4" con ten ts w h ere  as w a te r w ith  low  salin ity  
w as acco m p an ied  b y  h ig h  P 0 4' con ten ts. H ow ever, in  o ffshore  w aters such  ten d en cy  has no t 
b een  o bserved .

1.4 Plankton and pelagic fish in the study area

1.4.1 Plankton

D is tr ib u tio n , ab u n d an ce  an d  sp ec ies  c o m p o s itio n  o f  p h y to p la n k to n  and
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zo o p la n k to n  w ere  in flu en ced  b y  th e  m o n so o n  seaso n  (B o o n y ap iw a t, 1997, J iw a lu k , 1997 
and  B rin ton, 1963). T he  abundance o f  phy top lank ton  in  the  G u lf  o f  T hailand  in  each  area  also 
show s different relationship w ith  the environm ental factors. In the U pper G ulf, especially  at the 
riv e r m o u th s  and  th e  w est coast o f  th e  G ulf, the  abundance  o f  p h y to p lan k to n  w as in fluenced  
b y  n u trien t, tem p era tu re , sa lin ity  and  w a te r  tran sp aren cy  w h ile  in  th e  east co ast o f  th e  G ulf, 
nu trien t is m o re  im portan t than  the o thers (M anow ejbhan , 1985).

1.4.2 Pelagic fish

T h e  G u lf  o f  T hailand  is considered  as one o f  the  m o st p roductive  areas o f  the 
w o rld  w ith  a  h ig h  abundance  o f  fisheries resources. T he coasta l sm all pelag ic  fish  frequently  
in h ib it th e  a rea  o f  n u tr ie n t-r ic h  co asta l w a te r, w h ile  th e  la rg e r p e la g ic  are  fo u n d  o ffsho re . 
(C hu llasom , 1997). R esearch  on  the fisheries concluded  that varia tion  o f  fish yield  in  this area 
w as due  to  th ree  fac to rs (P iy ak am ch an a , 1989);

1. T he increase  o f  catch  o f  certain  species is co rre la ted  w ith  the  increasing  n u m b er o f  
traw lers.

2. E nv ironm en ta l changes; p roperty  o f  w ater, w ind , etc.
3. F ish e rm en  ch an g e  th e  ca tch  p a tte rn . T h ey  m ay  ch an g e  fish in g  g ear o r so m etim e  

fish ing ground. T hese  changing  patterns should b e  reduced  the  pressure  o f  fishing to som e fish 
stock.

1.5 Objectives

M o st o f  th e  stud ies on  th e  re la tio n sh ip  b e tw een  p hysica l and  ch em ica l p ro p erties  o f  
w a te r and b io logical data  w ere  done by  studying the relationship betw een  individual param eter 
w ith  in d iv id u a l sp ec ie s  o r  each  g ro u p  o f  m arin e  life  w h ic h  m ig h t n o t b e  ap p ro p ria te  as 
ind ividual species usually  relate  to  several param eters. T he study  on  w ate r m asses, w h ich  tries 
to  c lassify  w ate r b y  the ir p roperties and  origins, m ay  g ive a  b e tte r answ er th an  each  param eter 
study. B ecau se  each  w a te r  m a ss  can  b e  c o m p o sed  o f  th e  sam e k in d  o f  o rgan ic  o r  in o rg an ic  
m atter, m inerals, trace  m etals etc., w h ich  are im portan t fo r life.

It is w ell k n o w n  that in  th is area  m o n so o n  plays an  im p o rtan t ro le  in  th e  p roperties o f  
th e  w ater. In  th is  study, it w as  ex p ec ted  th a t d is tr ib u tio n  an d  a b u n d an ce  o f  p la n k to n  an d  
pelag ic  fish  w o u ld  b e  d ifferen t in  the  tw o  d ifferen t seasons. T h e  ob jec tives o f  th is s tudy  are

1. To c la ss ify  and  s tudy  the  d is trib u tio n  o f  w a te r m asses in  th e  G u lf  o f  T h a ilan d  and  
E ast C oast o f  P en in su la  M alaysia

2. To s tu d y  th e  re la tio n sh ip  b e tw e e n  w a te r  m a sse s , sp e c ie s  a b u n d a n c e  an d  
d istribu tion  o f  p lank ton  and  relative abundance o f  pelagic fish
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