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Abstract 

The field study on ecological assessment of the coastal ecosystem of the Inner 

Gulf of Thailand due to freshwater was conducted in wet season of November 2012 and 

dry season of early May 2013 in the Inner Gulf of Thailand (IGoT) and two tidal flat

man~rove ecosystems on the east and west coast of the IGoT. Physico-chemical 

parameters were measured prior to the collections of water, sediment and biolo~ical 

samples. From our result, the northern region of the IGoT is under ~reater influence of 

freshwater than other parts of the IGoT. The criteria for our assessment included the 

changes in salinity and pH of seawater, increasin~ of suspended materials and both 

dissolved inorganic and organic nutrients. These situations induced the shift in the 

ecosystem structure particularly at the lowest trophic level; from lar~e phytoplankton to 

small-sized phytoplankton dominated ecosystem; and resulted in ecosystem with the 

small-sized animals at hi~her trophic levels. The contaminations of pathogenic bacteria 

were detedted around the coastal area of the IGoT. The area of ~reater effect covers the 

northeasten part of the IGoT from coastal area of Tachi river mouth to the west to 

Maeklong river mouth toward the coastal area of Samutsongkhram-Petchaburi. Coastal 

ecosystem of this part of the IGoT is ecolo~ically sensitivitive more than orther part of 

the IGoT due in term of eutrophication and phytoplankton bloom together with the 

hi~hest chlorophyll a biomass. The sediment in this area composes of very fine ~rains 

with hi~h organic content and strong H2S odor. Besides, the fish larvae and adult fishes 

collectd from the area is of the small-sized species. Large amount of freshwater and/or 

prolong exposure to freshwater will alter the ecosystem structure of this part of the 

IGoT. Another possible affected area is the eastern part of the IGot from Chao Phaya 

river mouth to the east toward Bangpako~ river mouth and the coastal area of Pattaya

Nakluae in Chonburi provinct'. 
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Ecolo~ical Assessment of the Coastal Ecosystem of the Inner Gulf of Thailand 

due to Freshwater 

'VI~ lmUl~lJ'VI1~lJ'VI';l~ fI'H)Ufl~lJ~'U~, U';l ~lJlru 710f0 'lJeJ'I ~11~fHL~ ~ l'U'U II'VI~'1ln'Unf), 

fll1'UeJ'U (reservoirs) vh'VIru~~~1'U1~f) 'VI~Lc;'lll'VI~'1m'VI1';l ~m'U~~f)~eJ'U'VI~eJ'Uh L~'U'VI1'1f1lJ'Ulf1lJ 
v • 

'lJ'U~'1 'U Uf)~1f)d'VI~LmL~~lJ'VI1~l.lVl';l8'1lJl"lru~11'UL:a,j'U~f)l'ril1 m~'U'\J'tk)1"1 (ecosystem services) 

1vlEJlJ'U'VI'U lVI LM tncffB,jn'Ul!l~m'lJeJ,j~1'JB1'V11'J Ll~~ f)1'Jfl1'Ul"llJ ~lJ~~ ~'lJeJ,jfh'll f) 1';l l U ~ 8'U IIU~'1 
~ill~illJB1nll"1'lJm1~ f)1~ 8 ltl~l~ nl'JLU~8'ULLtl~,j'lJB'IeJru'VIillJ'lJtl ,nJ1'V1~ l~ ll~~U~lJ1ru~h..l~ 'I ci,j ~ ~Iii eJ 

\J , \J 

U1lJ1ruJl~~~1'VI~~\I~'VI~ L~ lJ~c;'llVl8m'lliieJl!l~m'lJB,jfl11'UeJ'U1'UJ1'V1~l~nlJ~,j nl'J~'1Lfl"jl~t.1LL~'1 
Ll~~ f11';li?l~l'l~~~~(;lldB,jIK'U 1Vl8 lL~~,jn(;leJ'UV; 'tILL~~~'1 ~~Iii m~eJ'IlU8,j f11';l~ 18'V1eJVli?l~1';lLL~~~~,j'l1'U1'U 

i?l1CJ1CJeJl'VI1';l'VI1,j'VI~ LCl~,j'Vh1~fl1llJeJ ~lJ~lJ'lmu'lJeJ'I';l~'U'UUL11"1'Vll'1'V1~ L~1'U LL~ 'lJ el'l f) l';lLtJ'ULL'VI~'1 eJ 1'V11';l
• \J 

~l'V11''\J:lJ'U'jj~Ltl~CJ'ULL tlCl,j 1 U vi''1,r'U'VI~ LCl'tllCJ~,j l~'U ell11'V1 8(;lel'U 1 'U ~ '1LU'ULL'VI~ '1U';l~mLLCl~Ll'VI~'1. 
l~1~L~CJ,j'lJ18~,j~~1~(\m~~mim CJ1(1)'S'VI5'W~'lJel,j LL:JJ1'lJ'U1Vl1'VIru'VICl18i?llCJ~\lltJ'U'U~L1ru~'l~1(1)'1''U

v \J v 

~Clf)"j~'VI'U~lf)nl';lLU~E.J1..1lLUCl\l i?lm~JJlJ eJ lf11I"1'lJeJ'I1~neJ~ l\li~L'l'UnlTV1~L~'U~ll ru~'U '11'Ueh11'VI (J 

tl';l~neJ'Un'Uell11'VICJl'ltl'U1'LILU'U'VI~LCl'lJ1CJ~\I~lJnl';lLu~ CJ'U lLU~,jVll'1 ~ru~l'Ul 'VI 81 Ll~~ nl';l~'1 ~'LI ~l'U'lJeJ,j.. .. 
lJ'U'jj~lJ1LU'UL1mu'U~'UU~\llU'U'U~L 1 ru~ lJ f11llJ~1~ru LLCl~ ~n ~'LI n'U1~ 'lJlJ'lJ'U llCl ~ ~,j fllJ ~ 'U l ~ eJ '1lJ 1 L tJ 'U 

1 V 'U ~ 

Ll~l'Ul'U 

f11 ';lLU~CJ'ULLtl Cl,j~m~illJell f111"1'lJ eJ,jl~n~'1~Cl f)"j~'VI'U'Uel n:l11 n ~ ~lJ ~(;l1~el ru'VIillJlIJ ~'lJ el,j1Cl f)
" . " 

~,j~'U LLCl~ 'J~vi''UJ1'VI~ L(;l~'1~'U'lln f)1';l(;l~(;l1 CJ'lJel'lJ1LL~,j~11(;l nLL~18,jlJc.J(;lliieJtl~lJ1rucJ'UU'U'Ufl LL(;l~
\J \J 

U~lJ1ruJl~Vlvi''1L 'VI(;lf11'JrulJ'VIleJ'VInnCJ 1 'U'li1,jUCllCJU ~ .PI. 2554 ~J1'VhlJ1'U'U~L1rumflnm,jLL(;l~ 
f)"j'l L 'VI~lJ'VI1'UfI'J~lJ~1L'VI(;llJ1~1 ~n 1';l'U~'VI1';l~\?lnl';lJlm:JlJViI"1'V1l'l~LLu'U el'U v111~Jl~VllJ1 ~lJ'VI11"11 ~ 

., ,. l.' v .... 

'VIClln(;l,jlJ1~lflVl';ll'U~lJmfln(;ll,jLl(;l~ LL:Jt11~18'V1~n~llJ~l CJ fi eJ LL:Jt11l~1~'J~ CJ1 LL:Jlhvh~'U LLfl~. 
LL:JJ1'Ul'1tl~fl\l~,j~(;lB'U1'U'lJeJ,j ell11 'VI CJl'leJ'U1'U tl';l~ n el'U n'UB'VI5~~'lJel'l m~ LLi?lJ11'LI ell11'VI8(;leJ'U1'U 

\J 

1'U'li1'1m~lJ(;l~l'U elelnL5(J,jl'VIUel (umCJ(;lmfllJ(1,jnlJm~w5) ~1 'VICl'Vl1'UL~lJ'U lWf11 v111~lJ1(;lJl~1'I. ., 
~lnUl f) LL:JJ1'Ul'1tl~mlLCl~ LL:JJ1L~1~';l~ CJ1Ll CJ'U1'VICl1 U'Vll'1ell11 'VICJVleJ'U1'U~'1V1~l'UVln'U~L1 ru~,j'VIlVI 

i?llJ'Vl';l~l fI"j ~lJ'VI ';l~'1 fI';lllJ LL(;l~ L~'lJ';l'U~ v111~m llJ L~lJ 'lJeJ,jJ1'VI~ L(;l'tll tJ~,j lL(;l~1'Uell11'VI CJ VI el'U1'U.. . 
Lu~ CJ'U IIU~,j~lfli?lm~li'J';llJ'tIl~ 'J1lJ~'1 n 1 ';l~I'I~ llen~ 1'J lL'lJ1 'U (;l eJ mL~~ i?l1';lell'VI1';lCl~ mCJJ1 fl'l ~ 

'\J 

'lJ1CJ~'1LLfl~ f11';lU'UL~el'U'lJel'lll 'UflVl L~ CJ1'UlJ1~Jl'lJl CJ~'1 ell11VltJVleJ'U1'U~,j l tJ'U'U~L1 ru~lJ n~ f)"j';llJf)1';l 

U ';l ~ lJ 'I Ll(;l ~ n 1 ';l l ~ l~ l~8\1't11 CJ ~'1 L1] 'U II 'VI ~ 'I eJ 1'VI1';l'VI ~ LCl~lJ fl11lJ~l~ru 'VI 1 \llf'l'J 'I1~n ~'lJeJ '1U ';l ~ l'VI f'I 
v '" 

nl';l~ f)'jjll~Ell'tilhfi\l ~Cl'lJ el'l nl';lLU~ tJ'U IIU(;l\lU~lJ1 ruJl~VlIii el nl';l (;l eJ'Ui?l'U eJ'I'lJ eJ'i';l ~ 'U'UU L1f'1'V11'1'V1~ lfl 
1I'1mil~1~ b~el\l[:.J61~~(;lLdeJ'IIK'U1'U'VI~ lfl~ '1lJmwi eJ~i;l[:.J~VI'VIl \I;;hm~ ll(;l~~Cl[:.J~Vltl';l:;lJ'I m;um~v111V1CJ 
f11';lHll'U'U \llClm'lJeJ'I'J~'U'UUL1f'1~\I~~.:jLl'U'IJ~lCl eJ .:JfI.:J(;)l'V1~ml'IJ'IJ~l~eJ\ll;TI'I ~~ 1i1~ (static model) ll61~ 
bL'U'U~l(;leJ':lb:a\l~61lVl (dynamic model) ~(]ni?lhl;J'U;Ulnf11';lllU(;l.:JiIeJlJ 6l~M~ln f11'lA n'l11mfli?l'UllJ 

\J '\J 

http:Clf)"j~'VI'U~lf)nl';lLU~E.J1


oVuJJ{;1'<\11nnl'j~m:n1'U'lXmLJ nlJ~ nl'jbb{;1~/VI~ uoV eJJJ{;1'<\11nJll'W~ltJd~ tI~ 1n{;1V1~ uJll'W~ltl~THV1fJJJ b'u'U 
~ ~ ~ 

?1JJ nl'j"Vll.:Jflru(?H"ll?1~1 b'11'U ?1JJnl'jm.f\'~''UJ ~ ulhJltlflllJJ ~m~'U~'j~Vlll.:JtI '<\I~fJ ~.:J bbl~~uJJ~ b'U'U(lll 

-rr9Jbfl~ u'U1m.:J ?1~wlm.:J'l!lJ'll'U~.:Jil~l (9l 

'U eJ n '<\11 ndLJ~lJl ruJl ~~~Vlm mnVl~ b{;1'lll tI ~.:JVll n bn~~'UbtJ 'Ul.:J nll.:J bbi;1~ Al.:JeJ tl1'U9J~ b 1 ru 
\J 

'lllfJ~.:JbtJ'Ublm'UTU'<\l~J'lJm'Ub?1~tl'jJll'W'llB.:JJ~'lJUUblPl'lJ~b')ru'1lltl~.:JVI~bi;1 b'11'U 'j~'lJ'lJUb1PlJln~BE! 
LJl n bbllJ lbb(1~J~'lJ'lJU b 1I"lth'1l1t1b(1U ~.:J e.m n J~VI'lJ~B(i'lJJll'W'llu.:JJ~'lJ'lJUb11"l'1l1 tl~.:J bt1~tlU bbLJ(1.:J, 

(i[ll'WbblVl~BJJ1'U~B~Ull"i'tJ bbVl~.:J~'lJ~U5 11.:J1~bb(;1~ bb VI~.:Jb~tJ.:I(i'hriBU'lJB.:J~.:Jil~i(9l ~ .:Jil~i(9lVl(;1ltl
\J • 

'llUVlUl"~B.:JloVb1mlunlJ~u(i.Ill'W1'IX(illJ1J(whJ.:J~'WB~1~(9l1lJLJn~VI~BB1'<\1lJlll'jLJ'i'lJ(i.f11'W b~B1'IX 
\J 

?!llJlJ()~l'j.:J~l~BtJ1'U(i.f11'W~111bVllJl~?IlJl~bb(;1~lib1(11u1'Unl1'<\1~ n~'lJ AU~(ilJVl(;1b~lJ1~ ~.:JJUf11J 
\J \J , 

LJ'j~ b:W'Ur.J(;1 m~VI'lJ'lJ B.:JJl~Vl ~BJ~U'lJ1Jb11"l'll B.:J 1:1111 VIE! (9lB U1u~.:J ;ij1b tJu ~u.:J (9lJ ~ 'VIUn~.:J b~ B.:J 

b(i~ fJ'j ill'W'llB.:JJ~U'lJiJb11"l'llltJ~.:J1VltJ btl'W1~~U~'lllfJ~.:J ~lUb 'VI'UB'llB-.1 ell11VltI(9luu1u ~.:J'W'lJ f11J 

m~"ltJ'lJB-.1J1fl11lJbAlJ~l1w'l11lJ~(i.:J nl TU~b1ru5u ~-.1Jufll1lJ~bb(;1~m1lJLoV1hlUb~B-.1f11J'1 
\J I \J 

bLJ~tJUbbLJ(1.:J?!Jll'W.Il:W Blf11I"1'lJB-.11(1 n1~ tlLtl'W1~ r.J~ m~VI'lJ'lJB.:J f11JbLJ~ tJUbbLJ(j.:JU~lJ1ruJl~ Vl~l'VI(j(;1.:J~
\J \J 

el111VlfJ~Bu-.1rluJ~nB'lJ lflJ.:J(i~1-.1UJ~'1l1fllJ~-.1il~i~bb(;1~m~mUf11'jVll-.1~1~LiJrubflmUJ~'lJ'lJUL11"1 

Vl l.::l Vl~.b(;1'lJ eJ-.1 el 111VIti (9lBU1u~,utJutI'j~ b~U n lJ~ fl'l'ni~tI~'111cJl'IXb.ifllu~-.1'W (1l~'tJ E)..j'j~'lJUU b 1 Pl1U 

tI ""lJUbb(;l~f11~f11Jrub 'VI(9l flTHU~ '<\I~ bn ~~u1UBu1f1\ill~tI btl 'W1~L~B-.1~.ifeJ-.1 n'lJr.J(;1r.J~(9lLdB.:J ~u bb(;1 ~. , 
r.J(;1r.J~(9lVl1-.1~lJll'W'!lB.:JJ~'lJUlJL1I"lVl1.:JVI~ b(;1 el 111Vltl~uU1u~.:JlJ r.J(;1m~VI'lJlVl tl ~J.:J ~ v?!ill'W bl"lJ~:on '<\I bb(;l~.. 
~.:JfllJ'llm'11lJ'1luJeJ'lJ'111t1~.:JelTJ1VltI\ileJU1ULbV;.:Jd. 

b~ eJUJ~ b:W'U r.J(;lflJ~VI'lJVll.:Jlh1 1"11 VI tll'llu.:JJ1 ~~1U'j ~U'lJUb ') PI'llltl~.:J 1~tlHI'11~l~Vll.:J 
Ub1Pl1Vltll ;;11 'VI 'i'lJ f11JUJ~blJ'Ufl11JJr.J(;1m~VI'lJ'llu.:JJ1~~"1 n bb~U~l1 ~U6'llJ~(;1'llB.:J 'j~'lJ'lJUb11"l'llltJ~-.1, 
bb(j~ I"i'ntJill'W f11Jr.J~\ilVl1-:J~lill'W'!lu.:JJ~'lJ'lJli b11"1 J1lJ-X-.1 6'llJ(9lm~Vll1.:J~-.1il~i(9l fl~lJ~l.:J,I'1 1U J~'lJ'lJ, 

Ubll"l bb(1~I:1'!lJll'W'!lEm~'lJ'lJUblI"lVl1.:JVI~b(j'!lu.:J\iluU1U'lleJ-.1ri111VltI\ileJU1'U, 
""oJ 

'lle:JUb'!l\il'!le:J.:jrll'.i1vt.i 

f11'lPlfl~11~tlLb U.:J \il1lJ~U~ eJ umtJU(ieJ.:J~lU AeJ 1Uel111VltI\ileJU1Ubb(;1~'lJ~blru 'l~'lJUUbl PI 

'llltl~-.1 lu'lJ~b1ruell11VltI(9le:JU1UJU~U~Lf'iUI'11u~1.:JflJuUfl(;1lJ'lJ~b1ru~-.1 bb~'1l1tl~.:J'!l~eh ~-.1'V1l~, 
b"~'llJ'lJ~ 

'I 
~u1LJVll.:J b'VIti u 'lJ~ b 1 ru'1ll tI ~-.1 ~-:J'VIl~(iJJ

, 
Vl'l(i.:J flJllJ (ilJVI J(ilfl 'l (ilJVl'lU'l 1 f11'l 

'I 
flJ.:J bVI'W "1 

'I 'I 

tl~b 'if.:J b Vi'll (;1-.11LJ'<\IU~-.1'111tl~.:Je)lb.llu~\il~'lJ1U~-.1V1l~'1l(;1'lJ~ ~lU'lJ~b1ru'l~'lJ'lJUb')PI'llltl~-.1LJ'l~ flu'lJ~l tJ, 
Dl'lll m(jUbb(;1~'VI1~ bi;1U '!lltl~.:JU1ULJl fl f1(;1 B-.1 LJ'l~lJ.:J (l]1'lJ i;1~UVhtJU'l~.:Jv1 e)rl b.llmiiu.:J ~-1'V1l ~ 

(ili VlJ (ilf1'l (13 
0 

29' Oq.,O"N Lb(;l~ 100
0 

23' 35.1"E) bbi;1~'llltJ~.:JUTU'VI-.1';VlB-.1 (l]l'lJi;1(ie:J.:Jfl(;le:J.:J 
00, 

e)lbmlbile:J'I ~TVllVltl~b:U.:JbVlJl (13 28' 09.8" N bb{;1~ 100 52' 22,3"E) ~.:Jbb(iVl.:Jl'UJLJV11 l~tl 
" 

vllf11 'l bn'lJ1'11 BtJl.:J(iu.:J flf.:J b~mtJUl'11bbVI'U'!lB.:J~ ~J1V1mn ( ~um~JJ\il~ lUuBmUtl.:J b'VIoUB )bb(;1~ ~~ 
bb~.:J (n €l'U~~m~lJ(9l:;l'U~ flbUtl.:Jl~) 

http:B-.1~.if
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d J' d ~ v , 
':J tiVl 1-1 VlUVlll(;1~\)\1ilmJ(J)ltJt:Jl.:linr1?f'LmJ 
~ . 

(n) ~111VltJ\>ltJU11...1 20 ?1t:nU 

('11) ':J~'U'UihlP1'1l1tJ~-l 2 bbvi.:l ~tJ'!lltJ~-lU1UVl-l~VltJ.:l 19l1'U(;1?ftJ.:lA(;1tJ.:l 

eJllflmiitJ.:l ~.:lVllVlQ~b:a.:lbVl':Jl bb(;1:::'!lltJ~.:ltJ1UD lnA(;1tJ-lD':J~1J'l 19l1'U(;1 

~UvrltJU':J~'l~ eJlbflmiitJ'l ~'lVll\1i?f1JVl':J?flr1':J, 

n1':JPim~n(:..J(;1m:::Vl'U'11tJ'lJl~\1i~tJ':J:::'U'UijblP1'1l1tJ~'lBl11VltJ\>ltJU1Ubuunl':JPim~l~r1':JtJ'Ur1(;1lJ, 
&:f' tJ ~ Q, .c::. dQ d c::;f LI d 

n1':JP1n~l\1ilU?flJVl':JP11?fmlb(;1:::UblP11VltJ1Vll.:lVl::: b(;1'1l'llJ':JltJ(;1~btJ tJ\1i'11tJ'l n1':JP1n~l\1i'l\>lI':Jl'lVl 1-1, 
':JDbb'U'U'11tJ'l':JltJ'llUQU'U?flJmru,j'\)::: bbtJ nmJ n l iJU~~lU ~tJ 
~ ~ 

1. 'UVl'll1 bbU1A\1i mtJ'Un1':JPin~11~tJ1UinVl':JllJ 

2. U\)~tJVlI'I?ff11tJ::: Af1linVlJlbl(;1::: ll(;1:::tJ'lrlD'J::: ntJ'UVll'l~linVl1 'LI:l.Idmll'11tJ'lBl1 1 Vl tJ\>ltJu1U, 
3. v1'!lUVll'l?1'11inVl'11tJ-l':J:::'U'UUllP1~111VltJ\>ltJu1U, 
4. v1'!lUVlI'lUllP1iVltJ1'11tJ-l':J:::'U'UUnP1'!lltJ~.:l1UB111VltJ\>ltJu1U 



" ... 
Lfl~B'UVi'llB'IlJJ61111L@:: 

" 
(:.J(1lJ (:.J (11'U'llB'llJJ61111 

. 
2. 	 fl1'JbbY/'Jm~~ltJ'lIB'l 

(11 'J B1'V11'J~ bU'UU\J:ijmil A'~~B 
fl1'Jb~Ul[;l'llB'lU'1'161\1 ri(;1B'U~'ll 

• 	 bflU-1iBlJ61Bru'VI.nlJ mlmAlJ flTJ1111~vh U61~fl11lJ~fl ~1tJ 
, '" " . 

bfl~B'I CTD U61~ bnU~'U[;l~flB'Ub~ B1Lfl'Jl~vh'Ul~B'Umflbb61~, 
tJ~lJ1ru(11'JB'UVl%1'U~'U 1'U(1m-u~Lu'U1il1LLVl'U'llB'lU~b1 ru1fl~ 
~'l LL61~ (1 mufl611'l eJl1 L ~B Al'U1'U bb61 ~ llfJ'Jl ~ ~.uBlJ61Vi I"1Vll'1 

\J 

Lb61~'ll'Ul~ (magnitude) 'lIB\I n1'Jbfl~B'U ~'ll tl'llJ1 ml11'UViP1~'1 
tnflA'U'lntJ~'l (onshore-offshore direction) ViP1'l1'Ul'U'llltJ~'1 
(along shore direction) bL61~1'Ubb'U1~'1mlJmllJ~fl (vertical 

direction) 

• 	 [;l'J1~u~:ijtJVll\1(1n1tJ~ fiB fl11lJ~fl ~ru'VIJJlJ fl11lHAlJ pH 

tJ~lJ1 rum) flOB b~'U(1~611tJ bL(1~tJ~lJl ru(;1~ fl B'U bb'll1 'U (1 BtJ1'UU~ l1 ru 

'If 1 tJ ~ '1 'lI B '1tl1 11 V1.tJ (;1B 'Ul 'U ~ 'I bb ~ 'll1 tJ ~ \I ~Tj;1 'U :ij'l 'VI 1 ~ 
tJ'J~~1ufi1-rr'UTI ~\I'llltJ~'l~(;1i1u :ij'l'VI1~'If(1U11'Ub16111fl~bfitJ'l, 
A'ufl1'JlnuIil1B~1'11'UeJl11VltJ(;1B'U1'U 

• 	 LnuIil1B~1'1J1Vl~L61 mlJfl11lJ~fl ~'J~~u11i1~hJl flm\lJl U61~ 
'1fl~~'UVl~b(1 (1'UU~L1ru~Jl~'U~~LnuL~tJ'I(1B'I'J~~UmllJ~fl) 
'1 'U eJl11 VltJ(;18'U1'U~1 fl 20 ~m-u ~rll'U(1~ 3 1il1B~1'1 LL61~ 

U~L1rutJlflLLllJl 5 (11tJ (Ly/'l1~U1 LLllfl(;lB'I vh~'U b'~hYn~tJl, 

Ul'1tJ~fl'l) ~lfl U~L1ru~:iJfl11lJLAlJ 0 psu ~\ltJlmLllJl 


c:;: 	 IV GJ I ~!lI IV ~ ~ Q..IQ.J' 

• 	 LflU'Jfl~1(;11BtJl'1'Ul~1tJfll'JU'lf~\I'U1U'll'lU61:'Jfl~1'J:~U 

~ ru'VIJJiJ1~LV'U (1~1 L(1lJ B L ~ € ll Lfl 'Jl:t.f1'U~€l'ltJ DU~ fll'J ~€l1 tJ 

~lLU'Ufl1'JLnuIil1e.J~1'l~'1~'U 2 flf'l'1'U'll1\1~~Jl'V1611fl (19-21 

y/~P1~fl1tJ'U 2555) LL(1:~~bb~\I (7-9 Y/~~mfllJ 2556) 

• 	 n1'J1LfJ'Jl~'VI1'U~e.J\ltJliU~n1'J m8'1Iil~mh'lJl~'UVi~fl~U~~ 
1XB'ltJliU~fl1'J ~1mb~'Ufl'Je.J'I GF/C L~mbtJfl~1'U(11'Jm'VI1'JVi 

~ I d 0 ~ d, 
61~(11tJ'Ule.JBfl\Jlfl~1'UVlU'll1'U(1€ltJ 'Ul'U1Vl(:.Jl'Ufll'Jfl'JB'llJl 

1 L m 1 : ~ " 1 'J B 1 'VI 1 'J 61 ~ (11 tJ 1 ~ LL ri LL BlJ t m -u tJlJ 1 'UL (;1 'J Vl 

1ul(i)'Jb~'U'J1lJ 1'Ul(;1'JL~'UB'UVl1ci' ~€l~b~(;1 ~B"~B-r"'J1lJ 

~B(1~ B-r~B'UVl~ci' Lb(1:OB~Lflli1 (;11lJ15l Lfl'Jl~~?fl'JB1'V1l'J'1'UJ1 

Vl~l61'l1B'l Strickland and Parsons (1972) 



s 


3. 	 lJli.l~hJll'V'l'lJe}.'jbb'V'l~Nnl?lel'UVi'1J 

bbi.l~LA'l'li;'\h:nJ'l~'lJ1AJJ 

bb'V'Ii.l'l nl?lel'UVi'IJ'lJ'U1Vl1Vlq! 

• 	 bnutl1Vl~bi;'\1'U~111wm€l'U1'U'j'"llJ 13 i;'\mil b~€l~m~llJli;'\ 
:Uli1l'V'l1'U'ltl'lJ€l'l'llel'lAi;'\€lhVJi.l~ bel 'llB'Ibb'V'li.l'ln~el'UV;'IJ

'IJ 	 

'lJ'UWlllJ Lmbb 'V'Ii.l'lrlI'Hl'U mL'Ubb 'V'Ii.l'lrll11€l'ULbi.l~~LALb 'V'Ii;'\'1 n 

(;1€l'U LV1tJb VlA{jflnl'mfJn~l'U (fractionation technique) 

bbi.l~lbm1~l-1t11mrufli.l€lhVJi;'\~ W v1lmVlA{jflVl1w~mHlb
'IJ 

bJJVl~1 (Fluorometric technique) (;11JJ15'll€l-l Arar and 

Collins (1992) LV1fJ14fA1 C: Chl a conversion ratio 

bvhtlu 50 

" 


• 	 LnU't11Vl~bi;'\€l~1'lU€lfJ 20 ~1il'jm€l'l~1'Uer1m€l'l'lJ'U1Vl'liel'l 

(;11 20 lJJLA'lbJJm bnUllllmh-l~fi'l'l€lv1'UC1'1mel'lJJl1'mll
'IJ 	 , 

?lJll'V'l v1l fJ (;11'l i.l ~m fJyj €l 1m~'UAl1JJ L offJJoff'U ?I,VI Vl1 fJ 1€l fJi.l ~ 

2 b~€l14f~fl~lEmlt1'l~neJubbi.l~flJ1JJ'lJn'IJJJ'lJB-l LL 'V'Ii;'\-l nVleJ'U, , 
~'lJ'lJ".nVllJJLfl'lLb'V'Ii;'\-l nl11e:l'Ubbi.l~f11'UJ 'UJJ1{1:Ulf1l'V'l1'UVI'Ih fJ 

m{ue:J'ULVI fJ14fBm1~1'Ufll{Ue:l'U~m'1li.l~ (Harrison et.al., 

2015) 

4. 	 Lfl'l'l?l11'ltl'l~'lJ1flJJLL 'V'Ii;'\'l nl11eJ'U • bnUlllle:lVl'l bb 'V'Ii.l'lrl(;1e:l'U~(;1i1V1fJ14f~'l{11flLL 'V'Ii.l-lrl(;1el'U'lJ'U1Vl 

~(;11 	 l111 100 llJLmbJJl11'l bbi.l~ 300 lJJlmLJJm ~~ViJJlmlVi 
Bm1fll'l1V1{1'lJe:l'ltll (General Oceanics, model 1023R)· 

{11n1'ULb'UJ~'1~lnAl1JJ~n 1 LlJ~'j LVlUeJ~'UVl~Li.l~'UJJl~'1 
~l VlU1tl1 bnu1'n~11ll1BcJ1'l all fJi;'\ 1'l{1~ (;11 fJyj B1m ~'U 
flJ1mofflJ4f'Ui;'\ViVl1fJ 4-5 % bV;eJPln~lflJ1lJVlmflVlmtJbL(;1~, 

~ Q..) ~ I d ~ 
A11lJ'1Jn'1JlJ'lJe:l'l~'V'I(;1'ln(11eJ'Ui;'\~ln(;1JJVlJJUVlU1VlVl1'l, 	 , , 

5. Lb UU~li;'\e:J'l'lle:l'l'l~'UU{jLIf!1'U 

JJ1i;'\tl11'UB1l 1 VlfJ~B'U1'U 

• 	 tI 'l ~ fJ, n ~14f bb 'U U ~ 1 {1 B 'l 3-dimensional primary 

production model (BLOOM/GEM) VI~el Delft3D 

(WUDelft Hydraulics) b~mbi;'\Vi-l flJ1lJ~JJ~'U5'lJB'lElVl n 

~'U(;1f!1i;'\(;11tl'Ufll'jbt1~fJ'Ubbt1i;'\-lA,ruJll'V'ltl11'UElll1VlfJl11eJ'U1'U 

LVi fJ14f4fe:lJJ mnnfll'lml~lViJllAi;'\'U1lJ bLi.l~4fBlJ i.l i;'\1'l e:J 1Vl1'l 
'IJ 	 'IJ 

~bu'Uu~~fJ ~1 tlVi ~Bfll'l l~Ullil'll mLL'V'Ii;'\'l rl (;1 e:l'UV;'1J 
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2. v1'11UVI1.:1ULlP11Vltn'U€l'l 

d"~'U'UUllP1'111El~.:I1U€hl 

lVlEll'ltJ'U1u 

• 	 In'U~'ltJ Eh:nJ1Vl~l(l~1'U~111VltJl'l€l'U 1 'Ul ~€l111lJlA~llEl n 

ll(l~Vi6i~tJ'11u~ 'IJ~lJlrulL(I~ nld"m~~l EJ'UeJ.:I l ~mL'lJI'lViL~ tJ 
\J 

Vibrio parohaemolyticus, Staphylococcus aureus 

lL(I~Total Coliform bacteria ~6illJld"C1n€l1~ln~bl'l~.:I 
€ l l ~'IJ'U L~ €l'UlJl~lnJl~~~vmln (I.:J ~Vln(l Ll6i~.:Je..I (11m'IJ 

\J \J 

1'll1l.JbAU 'IJ~1Jlrumlf1'lh~'U(I~(lltJ ll(l~vhtJ'll 1'Ud"~'IJ'UULlP1 

'111U~.:II'l(l€l.:l'IJd"~U.:l ul'U~uvhtJud"~.:l~ ~.:lVllVl6iUVld"6ill'l'i,
,1.1 Q.I 	 Q,J c,. 

ll(l~ I'l(l eJ.:IVI.:l'clVl tJ'l 'lJ1U(;\tJ.:II'l(l€l.:l 'il'lVll~iJ~L'11.:lLVld"l 

• 	 Ln.'U~lmh.:lJ1Vl~b(l~'i~tJ~vh.:l~ln'lllEl~.:l 100 LUl'ld" Ll(l~ 
500 LUl'ld" d"lU 9 6imu 1V1mn'UJ1~rnlU~nvil.:l 1 hJ~l 
nll(;\tJ.:l'i~v1'IJ Ule..16iUnULl'IJ'U pooled samples ~1'U1U 2 

Jl L~ tJl1ll 'lJl LI'ld l~v1I'l'Jl1JL i ui'U'U tJ'l6il d"€l lVil d" lL(I ~ 
'IJ~lJlrul'l(l€lbYlml W (Arar and Collins, 1992) 'Utl.:l 

LL "ti(l.:lrll'l€lUVi'll~.:l6ill.i'UU1~ l1l~l'IJ~lJlrul'l(leJhYl(l~ W 

1'lJr1l'U1'Uc.J(le..I~l'lLd€l.:l~'U ~l nLb"ti(l.:lrll'l€l'UVi'll l ~mu'U~l~ 
'U€l'lc.J(le..I~l'lillmYi'lJ€l'ld"~'IJ'UUL1Y'1 

• 	 In'U~l€l~l.:llL''ti(1.:lrll'l€l'U¥l'11'lJ'Ul~lu11'ld"LLYi(1.:1rll'le:l'U1~mn'IJ 

J'l'IJ~lJlm 20 ~m lJlnd"tl.:l~l'Ue1ln'itJ.:l'lJ'Ul~m 20 

lu1fldlum L~tJl1l1'lJPln'clll'lllUVI(llnVl(llmL(1~!'lllU'11n, 
'11lJ ~ln,r'Uln'U~l eJ ~l.:l LL Yi(l.:l rll'l tJu~l'll'lJ'U lVlllJ1m-LL(I~ LlJ, 
l'lJLL"ti(l.:J rll'l tJU l~tJ1-ifq'l(llmLYi(l'lrl l'l €lU~~VllJlmlVleJml 
nld"1VI(l'lJ eJ'lJ'l m mn'ULLYi(l.:l rll'l€lU 1 'U LL 'Uld"~v1'IJ1~~lJl 
0.5-1.0 Lum LU'ULl(l11-3 ulVi 1Ullvi(l~~Vlln'IJ~1€l~1.:l, 

.d 01.letlYi€l'Ul uY'1rl'clll'lllUVI(llnVl(lltJ 1'l11lJ'lln'llU , 	 , 

v 	 , 
J.,I vc:.<v 1""10 dI..:::. tf 

'Vi 'i€lUVl-'l Ln'Ul'll €ltn.:l ~'Ul'l~ n tJ'U L 'Vim lml:::VI'lJ'Ul~eJ11illl'l 

&\'U ll(l~'IJ~1Jlru6ild"B'UVl~ cil'llu16~5l.:l11l 'U eJ~iJd"lm ill 

L~tJU6ilJ\!d"ill LL(1::;l'lru::: (2552) Ll(l::;ru!l5l1-rI'lLJ 'lJml~Vl~ 
~ . 

LL(l~!'lru::; (2554) 'jllJ~.:lnl'jLn'U~l€l~l.:l'IJ(ll~dml'l~eJ ·:dJeJ 
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'lil-:j'i~ tJ~lllll'1JeNfI1'i Ul1.Jl'lleJ th-:jllll~ n l'i~m~lmfl6'1t.mJ IILJ~ tleJmtJ U6'1~~'lil ~ ~ ~ UllltJm~lJ 

V1~lUV1m~tJ-:j1~vieJ~um~lJ('1~lU ~eJm~t.J-:j bVlU1)1 U b~1)U~~I'1~llt.JU 255 5 L'UU~~J1Vlllln lbll~'lil-:j 
Ulllt.J~~bb~-:j1Ul~1)U~C)'\'JmfllJ 2556 

'ilt.J-:jlmI'U1Jd(lmh6'1UBV11lJtJ';j~l~U'1J1)~ fI1';j~n'\'J11UV11';jl-:j~ 1 l(1lt.JiJuvllb'in btJU1.JVl6'1';jU~lj" , 
n 1 ';jUdru 1 n l'i(:.Jl:lfl1 ';j~f)'\'J1Vl m.h~l~UB1) f)lJ11 UilT'v'ldllJ'1J ~'1 fI1'itJ'i~ biJuc.J l:l fl ';j ~Vl1.JVll'1{Jb If'llVl tJ 1" , 
'1JB,nl1~(1l~1)';j~1.J1.J'kJI'1'l11t.J~.:Itlll1VltJV1BU1U 

http:b~1)U~~I'1~llt.JU
http:l'i~m~lmfl6'1t.mJ
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Bll1VltJ 1'1 €JU1ULUUBll~~UV1:lJ~lUUU~{i)~€Jn\J LLUl'IJltJ~~1 U.IllA mn~'tJ €J~th:-; LVlI'1~~ LUU~ 
'J1U~lJLL~J1Vh1~BTJ1VltJI'IElu1u1~-rum~Jl~{i)\)lmL~U~u~lUVll~ LLlhJl~~lrlru 5 ?11tJ \)ln~lU

, v 

I'Id'ul'lnhJl'ld'u€JEln fl€J LL~J1L"fj'1l'JU~ lL~JllL~nm)~ ll~J1Vh~u LL~J1L~1"fj'j:-;tJl Ll~:m~Jlul~, 
tJ:m~ U Bn 'ill n11U~L1ru'llltJ~~'tJ€J~ Bl'J1VltJ (?j€JU1 U L UU~ ~~'tJ€J~'lJlJ'lJu'tJln (i)1 vtru ':illJ~~1':i ~~ lU 

, v 

B(?j6nvtm':ilJ ':illJ~~?1mU~~nnBlml'1~n~BUvt~mJ1'Il flru?1lJlli1'tJEl-3m~J1Vl:-; l~1UBl'l1VlV(?j€JU1 U , , 
1'1 n B ~.fll tJ11il~ Vl5Yl ~'tJ B~ f1l':i LtJ~tJ ULL tJ~~ mlJ'B'J ':ilJ'lJl ~ lL~:-; BVl5Yl ~'ill n n 'il n'J'JlJ'lJ B~lJ U~~hr-31 U

\J , 

U~Llru'1l1tJ~.:J LL~:-;UULL~U~u~vh~ 'ill n L 'lJ(?j'IJltJ~ ~ nl':i€J5UltJmllJ"lJ~wh:-;w:il.:Jih~tJ~ lUU(1]'IJU 

'lJm nl':il tJ~ tJUlLtJ~~m:ill ruJl~ {i)~Bnl':i (?jeJU?1U €J~'lJ€J~':i:-;uutl L1I'1V1l~VI:-; l~lV1 tJ LilYll:-;1 U l~ eJ~'lJEl~ n l':i 

?1~l~ ll~:-; (I:-;(llJ eJ~eJ~ I'lldeJ~ Iilu1UVI:-; L~~.:j:lJ eJ~ ~ €JeJ~eJ~ I'IVll~~h.lllYllL~ :-;eJ~eJ~ mb:-;lJ~ vh1~(ll:ill':i fI 

lo/J11'illl~:-; eJ5Ul tJ ~~ n ~1n1;,n:-;uutl L11'1~ "llll':ifl?1~l~ t:-J ~ eJ ~ (?jVll~~I.fllYl LL~:-; (lllll':iflfli (i) n 1 ':iill 

t:-J~m:-;Vlu~ Bl'illn{i)~U'illn nl':iltJ~tJULltJ~~'lJeJ~(I.fllYlLLl{i)~BlJ~ €JeJ~eJ~(?jVll.:J~I.fllYl1UVI:-; l~ U€J n 'ill n11 

cJ~(lllJl ':i f1111lJ 1'\.h:-; ~ n(?jlmUf1l':ith:-; Lilu fJ ru.fllYl VI~ B~'lJ.fllYl'lJ El~-ruui1L11'1 ':illJ ~~ fll'Jll1lll1-ii 

1J'J:-;nElUnl':itJ':i:-;Lilut:-J~m:-;V1U~m'illn{i)~UnU':i:-;uuih11'1'illnn'ilm':ilJ'lJmlJu~tJ1uU1l1ru'IJltJ~~, 

Vi flVI 1 "!lla ::'tJ'Ul{i)'tJ €I"! flTnfl~a'U~'tJa'llJ'lmll LLa::(:.Ji;1lJe.J(;\ l'U'1J a'l1J'laJl1'U-U'l'l t;] V1 LL61'l L~au 
'U 

'Vlt;]fI~mfJ'U 2555 

vll f1l':im1 'illV1Ll~:-; lnUo/JalJ~Vll~ (llJ VI ':i I'll (I(?j1~lvt-rU lU'U -iiBlJlJ ~~'U~1'U ~l'U ~~ 
~, \J oI.:!I 

lll{i)~eJ lJ1 U 

Bll1VltJ(?jeJU1ULLi:'l::1-iJ'bJnl':ifllU1UViI'1V11-1 '1J'Ul{i) ll~:-; nl'JLfI~mj~'1J€J~maJlu.a:-; nl'JeJ?1lJ t:-J?11U'lJeJ~ 
lJ..?a~11uu1llruBl11V1tJl'leJu1U':i:-;w;il~lU,~ 16-20 Yl'lI'1~nltJU Yl.I'1. 2555 VI~eJ'lI!}J1Vlaln 1u 

~UVhllJ 20 'il{i)~WJ'ilVl1El?1mU (1]~l'Il'Jl.:JVi 2-1. 
1u~rmlal(1]-1fl~1IJ1Vl:-;La1 U Bll1VltJ (?jeJU1 U 1vWu BVl5Yla'1JeJ-1Jl~{i) (1].:J l~u11il'ill n m :-;'illtJ 

'lJeJ~AlllJl~lJ'1JeJ~J1Vlni:'l (~ehJl) Vll-1~lUI'I:-;lUl'ln'lJeJ-1e:i111V1tJ(?jeJu1u:lJA1~1f1':h 29 psu 

1U'lJru:-;~mllJlf\lJ'1JeJ.:JJ1Vl:-;La1u~lul'I~lUeJeJn'lJeJ.:jrilI1VltJl'leJU1 U:lJA1"-1fl11 30 psu ~u1tJ ('JtJ~
\J \J 

2-1) ~ -1 ?1 €J V1 Ai:'l eJ,:j Ii'U nl ':i1 VI ILl tJ U 'lJ eJ -1 n ':i :-; Lli:'l J 11 U e:i 111 VI tJ (?j €J 'U 1 'U ~ ':i 1 tJ'l 1 'U 1 n(i) tJ 

Buranapratheprat et at., (2002) 11 m:-;LL?1Jllue:i111V1tJ(?jB'U1u~l,:jm~lJl'I:-;1'UeJ€Jm5tJ~lVl'il8 
(Yl'lI'1~nltJ'U0-1lJn'ilAlJVI~B~lJ.fll~U5) 'il :-;vt~'UV11'UL~lJU l'wn l<ii-1 'il:-;~,:j eJ~~B n 1'J fl ':i:-;'ill tJ fl11lJ LAlJ 

1 Ue:ill1 VI CJI'I €Ju1UI'IlmtJlLUUnl'JvtlJULltJU'lJ eJ'1m aJl(1].:J n~ll m a Jl.ffU e:i11uri 111VI tJ{i)€JU1'U:lJ" , 
All:lJlAlJ~l~~{i) ll~lrnl:lJlAlJAeJ CJ 'I L~lJ~U{i)llJAlllJ ~n'lJ€J.:jJl~.:JVll~ ~~ {i):-;lueJeJn (?1ml1~ 2) 

ll~:-;~.:J{i) :-; lUl'ln (?1mu~ 6) 'lJ€J'IB111V1tJti1eJu1u ( 
'U 
'J'U~ 2-2) 
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(ill'll~~ 2-1 V;n(7l~(7lbn'\JI'lTil~l-:J (mnUll'Ubbfl~blm~bfl'\Jl'lltl~l.:Jbbfl~i:1m~€JlnlY'11Ll~~e-J'U 

tltuVffllJ '" , \J VlI"1'Vll.:J f1ll:l.H'll 
"" .::1Q.J 

i:1f1l'Ll fl~A\i(7l fltl.:J\i\i(7l l'U'Vl llm 
\J " (oC) f1:lJ f1:lJ 

1 13° 11.280N 1000 50.283E 16/11/55 30.5 9.30 1\J20E 2.7 

2 13° 22.969N 1000 50.025E 18/11/55 28.2 17.20 S32E 4.4 

3 13° 23.373N 100° 39.864E 18/11/55 30.4 15.45 N80E 4.6 

4 13° 23.127N 100° 28.986E 18/11/55 30.2 14.00 N80E 2.9 

5 13° 23.160N 100° 19.246E 18/11/55 30.2 12.30 N56E 3.2 

6 13° 23.102N 100° 10.486E 18/11/55 29.6 11.10 1\J74E 1.4 

7 13° 11.308N 100° 10.465E 18/11/55 28.3 09.15 N36E 4.1 

8 13° 11.372N 100° 19.512E 18/11/55 28.8 07.55 N40E 4.8 

9 13° 11.377N 100° 29.197E 18/11/55 28.1 06.25 N60E 6.4 

10 13° 11.284N 100° 39.612E 17/11/55 30.3 16.35 N46E 1.4 

11 12° 59.898N 100° 39.659E 17/11/55 30.0 14.55 N34W 1.6 

12 12° 59.669N 100° 29.009E 17/11/55 29.3 13.15 N 2.6 

13 12° 59.967N 100° 19.318E 17/11/55 29.0 11.55 N06E 3.7 

14 1T 59.875N 100° 10.378E 17/11/55 28.7 10.30 N46E 2.4 

15 12° 44.708N 100° 10.642E 17/11/55 27.7 08.00 N40E 5.2 

16 12° 44.571N 100° 19.552E 17/11/55 28.4 06.30 N20W 5.5 

17 12° 44.724N 100° 29.553E 16/11/55 29.5 17.00 S56E 0.7 

18 12° 44.808N 100° 39.493E 16/11/55 29.3 15.30 N24E 1.7 

19 1T 44.848N 100° 49.337E 16/11/55 30.6 13.50 N12W 1.4 

20 13° 00.060N 100° 50.283E 16/11/55 30.7 1100 N20E 2.7 
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Salinity @ Depth [mJ=first 

fOO"E fOO.2"E fOO.4"E fOO.B"E fOO.S"E fOf"E 

~ d ~ 4 

'nJ'Vl 2-2 mllJLfllJ'1J8--1'Ul'Vl~L(lVlllJflll1mn
" 

(n) 61fITU~ 6 'Vll--1~--1(9ld''U('ln'1J8--1ril11 'VltJ(Il8'U1'1..1 

('1J) 61fl1tJ~ 2 'Vll--1~--1(>l~1'U88n'1J8--1ri111'Vl~H1m'U1'U 

LL~tlmYii(Vl'1Jl 1 --1 Ll61Vl--11,xLi1t1 fi--1 ~'Vl6Yi fl'1J8--1 fIl1lJ L~lJ ~ 8 nl'~e.J61lJ~611t1 (>l1lJ fll1lJ ~n 1 'Uvl1t1 

(9l~ 1'1..1 (9l nlJ 1nl1vl1t1 (>l~ 1t18 8 n LLfl~ ~~ ~ n 1 ~n ~ ~ ~1m1l~Vl ~1n~--1 (>l~1t1 (>l nfi--1 mn--1 ri111'VltJ(Ilv'U1'U~~vi''U 
~lJ1 bVl tJ'U~Llru~LtJtli(lLL'Vl'U61fl1tJ'Vl1--1~--1(>l~1'U(9ln~lvl-r'Un1~~61lJ~611'U~1 nJl~Vl (61fl1tJ~ 6) ~ 
fIl1lJL~lJL~lJvi''U~ 23 psu fi--129 psu ~--1LL61VlrhLilVln1~e.JG'1lJe.JG'11t1n'UJl'vh ciltli(lbb'Vltl~--1 
(Il~1'Uv8n~8G'1fl1tJ~ 2 ~fll1lJl~lJ8~1t1'1l1--1 30 psu fi--1 31 psu bb61Vl--1':h~n1~~(flJ~611t1n'UJlvh 
tJ8 tJ~--1~-W~(J'1J 8--1 fll1lJ b~lJ ~tlbbt.l~1'U'1l1~~bbfl'U 
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13.4"N 

13.2°N 

13°N 

12.B"N 

12.6°N 

tJ~lI1ruaafl~h"il'Ui;1~mtJ~~d,hua'l~Td1vw(Pl~)'u1'U1'U':i~vrhrYu~ 16-20 ~~i'1~rntJ'U 2555 

~~l~'lfl':hLflru""l.Il(l)'J~l'U 2.00 l.In./~(Pl~ 1~1tJ~rn~(l~i;11tJaan~iL"'U~'l~\il~ 7.23m~/L LL(;'t~~l~\il~ 
2.44mg/L tJ~l.I1rua an~L"il'U(;'t~(;'tltJ1'UJ1V1~ L(lVll'l~,:j(P)~l'U(Pl n'1Ja,:j~ld1VltJ (Pla'U1'U~~l~lflll ~,:j 

v 'V!'l v d, v (old)
(Pl~d'Je)an LL(1ltJ'la~ b'U~~\il'\J1I1(Pl'J~1'UVllI1nml~~\il'\J2mg/L ~ uVi 2-4 

DO [mg/L] @ Depth [m]=first 

13.4·N 

13.Z0N 

13°N 

1Z.S·N 

100°1£ 100.zoE 100.4°1£ 100.6°1£ 100.SoE 101·1£ 
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..... 0 .... 
DOI'"fl/L } 

~f1~ru::: f11 'Jf!::: f!l ~'lJ tI -:I tltIf1;a L 'l'U I'IllJ fnllJ~ f1'l::: mla-:l'lJ tI-:I tI e)f1;aL'l'U~-:I1'U ~-:I(Il:::1'U(Il f1 (?lfll'U 

6) LLf!:::~-:I(Il:::1'U tIti f1 (?lmu2) 'lJtI-:I~l'd1vm U~lJlrutltlf1;aL'l'l.m:::mtJ1'U'\J~blru~-:I(>1:::1'U(Il fl'lJ tI-:I~ll1vm 
(>1t1'Ue1''ULLU'J1'U'1i1-:1 flll-:lf111'\J~blru~-l (>1:::11..1 tIti f1 ('JU~ 2-6)

" 

1J.4"N 

1J.2"N 

1JON 

12.8"N .. 
12.6°N 

100'E 100.SeE 101°E 
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1"11 pH '1JeJ,nh~'l~L6'l~~l (0.5 Ll.(1)'j) 1lJril11'Vl(J(?leJlJ1lJ'lh:rrlJ~ 16-20 ~~~~f11(JlJ 2555 ~ 
I"h pH ~~lfY:h 8 eJ~u~L1ru1mi\JlmLl.hl11~mtl~1~'\JlnmJthvh~lJLL6'l~riT;U~L~:IJ~lJ(?ll:IJ~'Vl5~6'l~ 
fl~6'l'l'1JeJ'l1hvh ('J'\J~ 2-7)

'U 

pH @ Depth [m}=first 

100"E 100.2°E 100.4°E 100.6°E 100.SOE 101"E 

~'1(?l~llJ(?ln'1JeJ'l~111'Vl(J(?leJlJ1lJ~l'ilpH '1JeJ'IJ1'Vl:!L6'l~ln~1'Vll'l~'l(?l~llJeJeJn LL6'l~ril pH ~~~ 
nl~fl~6'l'l (?ll:IJLL'\.Jlf111:IJ ~n1'\.J~'l (?l~l'\.J(?ln (~~l'U~ 6) LL6'l~ ~~ L~:IJ~lJU~L1 ru~mU'Vll'l(?l~l'\.JeJ eJ n 

(~mu~ 2) ~'l~'\J~ 2-8 
'U 

'.,.'=-.- - -::-:::----:-- --:-:-:---' 
pH 

~'\J~ 2-8 pH '1Jtmrl'Vl:!L6'l1'\.J~111'Vl(J(?leJ'\.J1'\.J(?ll:IJfI11:IJ~n 
qd ad 

(n) ~m'\.J'Vl6 ('1J) ~m'\.J'Vl 2 
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lW~l'lf)~thVt~lm~e),UVif)f'1~n1EJ'U~Jl'VI~ L~ijeJru'VIJliJLQ~EJ 29. 70±O.75 b"lf~b~m~,1'U Jlv, '\I VI , '" 

'VI~ L~till'U U'U bL~~~il'Ul'l~ l'U eJ'El f1'lJ eJ'I el 1')1'VI EJl'leJ'U1'U ij 1) ruVlJliJ "'I f111U ~ b 1 ru~'U1'U el 111'VI EJl'leJ'U1'U 
, "" 

1'U'lJru~vtt'U~l'l'l~bb~'I (L~1)'UVi'l~JllrJlJ) ~~ruVlJJiJbQ~tJ'lJ1)'IJ1 'VI~L~iJf'i1 31.26±O.24 L"lfm~tJ(;,\ ~'I 
f1111'U~l'l'l~Jl'VI~lf1 1JJ~J1U~LlruUl mbl.hJlbbl.Jn~eJ'I'VI1'llJl~1'UlJl n b5EJ'I LVl'weJ'lJ1)'I elll1'VIEJl'leJ'U1'UiJ 

1)ru'VIJliJ(;,\'1n11(1l1)'U~W1JeJ'Ielll1VltJlJleJ'U1'U ('JU~ 2-9) 
, 'U \J " 

99° 57' 101 ° 00' 
13° 36' 

Temperatur. 
Noy, 2012 

12° 40' 

tN 13° 36' 

1" 

·c \ 

I 
30.9 

30.5 

30.1 

I 

29.3 

28.9 

28.5 

281 
t 

12° 40' 

99° 57' 101 · 00' 

99° 57' 101 ° 00' 
13" 36' 13° 36' 

Temperature tN 
May 2013 

·c 

r 
31.8 

12° 40' ~~ -T",--.--~-"---r---"'--r---'T.-==:'----=':""" 

99° 57' 101 ° 00' 

http:31.26�O.24
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rn1lJLR:IJ'lJe:J ,nJ1Vl~~(I1U~111VltJ(1le:JU1 uiJl"l1 1m~\~tJ\jtlu~,:meJ'l'lh\j~1(11~Pifl~1~~m~iJJu ~~ 'U'U 
'\J 

f11Jm~'oil1tJ'lJe:J'lrn1mR:IJ~A~ltJA~-.l tlU ~e:J 'U~Ll ru nUel111VltJ(1le:Ju1UiJ~11"111:IJLR:IJ~lfl11~lU~1'l 
'lJ eJ -.l el 11~ \j,j 1~ ~ LtJUt;.J 61:1J1 ~1 n BVlIT'W (I'lJ eJ 'lJ1~ ~ ~1 flU 1 flbL:JJ 1 ~-.l~1~1 tJ 1U'lh \j ,hVI (I 1 n L~ eJ U 

'W'lI"!~f11tJU 2555 tYu :IJ161J1~iJrn1:IJ~R:IJ~ln11 30,00 psu iJf11JLb'W~m~\lltJeJ~vm~'l(1l~lU(1ln 
b~tJ'l L'Vlue:J'lJ e:J'l~111VltJ(1leJU1U~-.l ~b~u1mL:JJ1vh~u1'UL 'lJ(1l')'l'Vll(;)":lJVlJ~lAJ LL~e:Je:J fl btJ'U~:IJ (i\j'1J1 tJ~-.l 
LL'Vl61:IJermtJtJ 1 'U,)\j'Vll(;)L'W'1JJ~~ bb(1l'1'U'lll-.l'l~~~~'lb~tl'U'W'l~f11A:IJ ;556 tY'U :IJ161J1~iJrn1:IJ LR:IJ~l 
n11 30,00 psu ~~'W~fl J~~ltJ eJ~~l n'U~111VltJ(1ltl'U1'U \11 fl'1J1tJ~\j,)'l'Vll~G'1lJ'V1J"'lm1:IJ(i-.l'1J1tJ~'l 
')'l'Vll~'1J61'U~ t~tJiJA11:IJbR:IJ~1~~~'U~b1ru'1J1tJ~\j~:IJ'V1J~-.lAJ1:IJ (JU~ 2-10)

'I ~ , 'U 

99° 57' 101 " 00' 
13° 36' 

Sellnlty 
Nov, 2012 tN 

13 0 36' 

12° 40' 

!lOU 

32 

31 ..t 

30.8 

30.2 

29.0 

29 

28.' 

27.8 
12° 40' 

99° 57' 101 0 00' 

99° 57' 101 " 00' 
13" 36' 13" 36' 

Salinity tN I 
May 2013 

-.. 

1 

12" 40' 

~ 

30 4 [ 

I 
29.81 

28 8 

28 

- 272 

28.' 

- 25.6 
12° 40' 

990 57' 101°00' 
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U~lJ1ruBBfl~l~'U"~mtJluril11'VltJl'lm.AU~l'U1 '\llru~rh~;jnll 4.00 :iJ"~n1:lJ~B~(JI1 ~;j~eJ 
11B ~1 'Uln ru,j~ l '\II:lJ 1~~:U ~ eJ nl1~11 ;j:Ul (JI'IJ eJ;j ?ll'l1'Vl ~ b~ 1 'U"'1i1'l f) ~J1'\11"1 n:lJ1 "JlU1l1 ru~;j

" 01" 

(JI~1'UeJeJml~~(JIeJ'UU'U'IJ eJ'l ri 111'Vl tJ~u~mrueJ eJn~l"il'U(l~(lltJ~'lnllu1l1ru~'U "1 ~'leJl~LUmJ(l:lJ 1 

~lnfl11?l.:Jlml~yjbl~'l'IJeJ;j IIVl (l;j n(JIeJ'UYl'll~lvWUi.111Bl'\1111~1 nUl n bL:iJJll~lVl1~ tJ1ll"~Ul n mJJ1 

Ul~U~ n;j ~1'UU1 b 1 ru~l'U~l;jl~tJ luVll~~..:J (JI~l'Ul'l n bb(l~ (JI~l'U (JI n bOtJ'l L'\II-U eJ11:lJ~..:J ~'ll'l~1'U BeJ n 

U1 L 1 ru'lll tJ~'l~'Vl tJ1-'Ulln~eJ~ eJeJ fl~ b\I'U"~ "ltJ~11'U'1i1..:J~~ bbGi'..:J'\111 Bl~B'UVl~~mfl:lJLr'UU1l1ru~:w 
U1:lJlruBeJ n~l~'U"~mtJi.1..:J\I~~ltl~eJ 8U1 b 1 ru ~1~1UB'Vl6Vl(l~1 n bbllJlU1..:JU~ fl..:J bbm~u1l1ru1flGi'uln 

'U 'U 

llllJ	lvh~'Ull(l~UlflLLllJ 1 Llll n" eJ'l bb(JI1'UU1 b 1 ru~1~1uB'VI6Vl (l~1 n llllJII~lVl1 ~ tJ1ll"~'llltJ~'l~'VlCJ1

'" !'I .J "" '" ~,q dol .J )Q Q

'Ulbn(lm1J'Uml1ru'Vl:lJ:lJBeJn'llL\I'U"~mtJ(JIlmlmL1rueJ'U "1 (~1J'Vl 2-11 

99" 57' 101°00' 
13° 36' --'"---------'----'--Ti-------'--- 13036' 

DlHolYed oxwen fNNov.1012 

12°40' ...l 

101° 00'99° S7' 

99" 57' 101° 00' 
13° 36' ~--'------'----_r._----'---- 13° 36'

fN 
mgA. 

5.1 

5.4 

4.2 

3.8 12°40'12°40' 

99° S7' 101°00' 
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" 
8.3 

8. 1 1 

8 ~ 
I 

A1fn1~.HtJ'Uf1'JvH 'Ui;'I (pH) 'UeJ·nl1V1~ b611 'U'1l1~~~t.hv'!611f1 (8 .04±0.20) ~A1~1 f1111'U~~ 
bb~~ (8.16±0.06) A1 pH bU~8'Ueml1V1~ b61'U~nrutJ1mb:JJ1bb:Jf161eJ~bb61~tJ1mbl.hhvh~'U1'U'1l1~J1 
v!611m~eJ'U~~pf~f118'U 2555 ~A1~1f111 8.00 ~~~1'U~nru~'Ubb61~~1f111'U~blruL~mn'U1'U~~Lb~'1 
L~eJ'U~~~.fl1!'l~ 2556 ~~~'U11 pH 'UeJ~J1V1~L61'U~nru~~\91d''Um)f1'UeJ~ril11V18 ('U1Lf1~eJ-~Vlm) 
~A1 ~1f111'U~blru~'U'UeJ\lri111V18\91eJ'U1'U (':ltJ~ 2-12)

" 

99" 57' 101 0 00
13° 36' 13° 36' 

pH tN I
Nov. 2012 

1 

12° 40' 

101 0 00' 

130 36' ~--'-------'--~---;-:-----'---'--------. 13° 36' 

pH tN 
May 2013 

... 
8.24 

12°40' ~-

99° 57' 

99° 57' 

990 57' 

101°00' 

http:8.16�0.06
http:8.04�0.20
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L~ €J-l '11 n ~ l'llVltJ ~€J'U1 'U1v11'U ~Vl5'V1 ~ '11 mJ 1 n LLlJ,hVl ~l tJ ~ 1 tJ ~-l J'U~:; f1 €l 'U 

LL 'Ul'U~€JtJ (suspended solid) ~m n'UJ1~!i1~-l bu'UU'1~mh·lqJ~ije.J(;1m:;VI'U~€lnl~-l e.J~~Vll..:J 
~lJll'V1'U€l..:J1~'U'Uub11"11'U:lJl(;1J11'U~111VltJ~€l'U1 'U lJ',mJ11'U~Tl1VltJ1'U~1-l ~~ J1Vlmn'U~b1ru'lhn 

bblJJlij~~ n €l'U Lb 'UTU ~€J tJ"-l bb~ ~ 'U~-U-l f)l1~ €l-l ~1'U'U €l-l bb~-lm1'UJlV'll1VlLb'V1~-l n~ €l 'U.;J'1l1v11'Ubb~-l
" 

U€ltJ(;1-l ~Vl5'V1~'U€J-l~~n€J'Ubb'U1'U~€JtJ tJ-lije.J~~€Jlfl1-l~~1-l'lh~'1l1fllJ'U€J-l bb 'V1~-:J n~ €l'U.;J'1lb~€J -l '11n b~€J 
LL~-l~~€J.:J ~-l1wI1 (;1!i1~-l LL 'V1~..:J n(l1 €l 'U.;J'1l'U'U l !i1 b~ n ~ij ei'~11~1 'U'U €J-l~'U ~ ~ll'imJ~lJ 1()11 L'll (;1~ ~-lnll 

'\J 

bL'V1m n~m.l.;J'lj L 'll~~1VI(1J~llJl'Hl btl'U b~ tJ1'V1 ~-l n'ULL"-llv1~ LL~~ ijfl11lJVI'U 1 LL'I1 'U ~-l '1'U €l1'1 bU'U n ~lJ wi'U 
v '\J , 

1'U'U~ b1 ru~ij ()1~ n€J'ULL'U1'U ~€J tJ~.:J J1V1~ L~1'U ~ 111VI tJ ()1€l'U1'U Vll-:J I'll 'ULVl'U€l~~!i1 n'U '1l1 E.I~.:J '11 nUl f1 
'IJ 

bLlJJ1'Ul-lU~n-:J~'lUlf1LLlJt.11LLlJn~€J'l (Line 1, ~fl1tJVI'1€l St. 2 ~-l St. 6) ijtJ~lJ1ru()1~f1€l'ULL'U1'U(;1€ltJ 
~-lnll'U~b1ru~'U1'U~ 11~-l1'Uf1~t.11V1~1f1LL(;1~f1~bbi1.:J (1U~ 2-13)
'\I I 'U '" '\J \JU 

t OO 04 100 5 '00 e.--....... :-."-~ 

"5 

". 13 ." 

13 ' 

12.• 

12 1 

Line 1 

Line 2 

n'U~11 (Ulf1LLlJt.11LLlJn(;1€J'l

tJlf1LLlJJ1'Ul-lU~ n-l) 

Line 4 ~T~'U-Lf)l~fl11lJ 

' 00 l OOt ,0021001 100410015 1008 1007 10081008 10 1 

50.00 

I:::J Nov-55 

::J'- 40.00 §II May-56 
C) 

E- 30.00:2 
"0 
(/) 

"i 20.00 
"0c: 
8
(/) 10.00
::J en 

0.00 

Line 1 Line 2 Line 3 Line 4 

L~ tJ.:J L'U'UlJ1()11~1'U) 1'U'l~t.11V1mfl'V1'lI"1~f)ltJ'U 2555 (Nov-55) bb(;1~'l~LLi1.:J'V1'l~mfllJ 2556 (May

56) 
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Line 2 Line 3 

Vl~ n 'iJ'U~~'UVI~ b~'lJ'iJ-:J ~T)1VltJVl'iJ'U1 'UbtJ'UVl'nf.m u ,nJ'UVl':mJ (silty loam) ll'lJ'Ul\?l'iJ'4f1lA 

bu~mD'UVI~ltmu-:J~'iJtJ~~ 40 (i-:]~e:ltJm; 67 "u 'iJ-:JtJ-:J~tJ~~fltJ'U~-:JVllJ\?I tJ~:IJlru'lJtJ-:J1A~'U (clay) ;-:Jll 

'lJ'U1Vl'iJ'UfIlAb~n~(fVllltJ~:IJlrub~lJ~'U(?nm~ tJ~'vh-:J\JlfltJlmb~Jl (~tJ~ 2-14 fl) tJ~:IJlruB'UVI~ tJ(fl ~ 
, • 'U 

1'U~'U\;I~ fl'iJ'Uiifil(f--l (f\?ltJ'l~lJlru ~tJ tJ~:; 3 'lJ'iJ--lJ lViU fl mX-:J tJ~lJlru~'UVi~ tJ(fl'l1'U ~'UA~ fl€l'Uiifil~'U 
\J • 

bb tJ~1'U b:a,:rV1'U~bb~~ AllJ ~~ f1l~ 1'U'l~J1Vl(;l1 fl v11'U'U'UVl1tJ v11'U bVl'U €l'lJtJ-:J ell11VI tJ Vl'iJ'U1'U (l--llJl\J'U(l-:] 

bb 'Ul b 'VI'll'l'U ~ -1"1~ ~l'lllll\J~:IJl ru~'U VI ~mn'l1'U~ 'U Vl~ fl tJ 'U (j-:J fll1'U~ b 1 ru v11'U ~ 1--l~~\?1~ 'iJ f1'U BlllVI tJ 
, \J 

VltJ'U n~1--l;--lbb?l\?l--l(l-:J~Vl5'V1~'lJ'iJ--lA~n'iJ'U~:IJlf1'UbLlh11 \J~lJlruB'UV1~tJ(fTl1'U~'U A~ n'iJ'U1'U{]~ LL~--liifil 
(f--l'U~LlruVltJ'U~l--l'lm_:J~lllV1tJA'iJ'Ul'U ('ltl~ 2-14 '11)
" " 

100% 

80% 

Q) 
N 60%·w 
c.ijj 

40%' 
(!) 

20% 

0% 

fill % sand 13 % ·It 

3.50 ,---------------------=.c.., 
El Nov-55 

§' 3.00 00 May-56 

o 
~ 2.50 
.......
15 2.00 

C
8 1.50 
o 
.~ 1.00 
0) 

' 

o 0.50 

0.00 -I-_c.:.:...:.==---.-.-t.:.;.;..; 

Line 1 Line 4 

fl) '1J'Ul\?ltJ'4f1lAA~ntJ'U~'U1'U'1il_:JJ1Vlmfl (Nov-55) LL~~~~bbc;i'_:J (May-56) 

'11) tJ~lJlru~'UVI~tJ(fl'l1'U'1il'lJ1Vlmfl (Nov-55) bb~~'l~bbc;i'--l (May-56) 
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n 1~ bb~~n~~'ill ~'IJ B.:jG'11~B1Vll ~~ b tJ'UU 'il ~V;ijl n~~B n 1 ~b&1U1~'IJ B.:j bb~ 6'l.:j n(;l B'U.w'lJ 

eJ.:jl'hJ'l~ne:Ju~'i'1rlqj ~ nlh~ f11'lVl~~'IJ eJ.:j 'l~'\.JUUl'JI'lV1l-1V1~ bi,l 1~lbn (i(il'lVl~mil~~l~ 'l ~ 

VllJ'UllEJ't.Je:Jtll'U'l~UUUlIf'1~~1'U~l'U~lU'U nl'lf1 'UU'l'ltJlnll"l ?11'li,l~i,llEJlli,l~ ?11'lll'IJl'U i,l eW1'UtI1Vl~ li,l , " 

611'Il, Vl~I,1lU'U~.:j:51lu'U~I'V1-ru~.:jmli (;l LU'U e:J.:jrhb~ neJu'lJeJ.:j l'lf i,l ~ lLi,l~ LtJ'U?1TJeJ1'V11'l~:51lU'U ~ eJ 

nl'll&1Ul(;lLLi,l~ nl'l~U'W'U1j'IJe:J.:j ~ .:j:U:Ui (;l1 'U'l~UUU l 1 f'1V1~ li,l ?11'l~:51 LU'U ~ eJ~.:j:U:Ui(;l1m~uuuL 1 f'1, 

l~miJ'Vll~~t:.J~(;l'VI~eJVl'll'1t.:j LU'U~"~l.:j eJl'VI1'l1'U'l~UUUlIf'1 l~ tI n ';h ?11'l e:J1Vll'l ~.:j'lb~ ne:JU~ltJ 
" " 

?1l'lth:::neJu'lJe:J.:jrn{ueJ'U 1eJl~~l'il'U eJeJn'BL'il'U 1'U1(;l'll'il'U 'l"JeJ?1'I"Je:J-r?1 oB'i,ll'I"JeJ{ LLi,l~?11'lU'l~neJu5'U 

'l ~ ~.:j:U:Ui (;l ~eJ.:j nl'l1 'Uu~m fin!eJ tI 1~miJ'Vll ~?11 'l eJ 1'VI1'l~:U ~'Ufl1l U ~m 'ill nu'U U nLli,l ~ eJ 1 'il:U 

tJ~lJ1 ruhilVi tI\I'VleJ~eJrnllJ ~eJ\I nl'l'lJeJ\I LL'Vl i,l\l rl (;l eJ'U Vl'lJ 'il~:Ut:.J i,l m~V1u ~ eJ m~Ul'U nl'l«.:j LI'l 'l1::: ,,1LL?1.:J 

'lJeJ.:JLl'Vl6'l.:Jn(;lB'UVi'll'1t.:J~.:jt:.Ji,l~m~ eJ.:J1UcJ.:j mllJeJVllJ(1lJU'lru'IJeJ.:j'l~UUU lIf'1V11.:j 'Vl~ li,l~lt1 nl'l~mn , " 
1'l~.:J,1~.:J1~vllnl'l Lfiu~--m~l.:Jth~eJiLA'l1~'v1?11'l eJlV11'l ~~llU'U ~ eJ n l'll~U1(;l'IJ eJ.:J LL'Vl i,l.:j rl (;l eJ'UVl'lJ1'U 

Bl11'Vltl(;leJ'U1'U ~eJ 611'leJ1'Vl1'l1'U1(;l'lL'il'U (total nitrogen, TN) '1t.:ju~~neJu~htJ?1l'leJ1'V11'l1'U1mL'il'U 

·~i,l~m~Jl?1eJ.:j'lULLuu 'lULL U'\.J II ~nLU'U611'leJl'V11'l eJu'U'Vl~tJ1 'U1m l'il'U (dissolved inoraanic
" " :, 

nitrogen, DIN) ~i1eJ.:jr1U'l~neJ'\.JVl~n ~eJ 1'Ult1l'l'Vl (N03-N) lli,l~lleJlJlmlJtllJ (NH4-N) ~ULL'\.JU~61eJ.:J 

bU'U611'leJ1V11'l~'U'Vl1tJ1'UlmL'il'U~6'l~6'lltJJl (dissolved organic nitrogen, DON) 611'leJ1Vll'l 

'l"JeJ61'I"J eJ-r611'U'lU'IJ eJ.:J e:JU'U'Vl1~'I"J eJ61b'I"J t>l (P04-P) Lbi,l:::611'lB'UVI~~'I"J eJ 61'I"J e:J-r?1~i,l~m tlJl (dissolved
\J 

organic phosphorus, DOP) bbi,l~?11'leJ1V11'l'B~ne:J'U1'U'lu'IJ€I.:j~~ll'l(;l (Si03-Si) 
- . " 

1Ufl1'1'WJlJ(11'le:Jl'VI1'l1'U1mL'il'U 'l"JeJ61'I"JeJ-r?1 LLi,l~'B~neJ'U1mU~~i,l~m tlJl1'UBll1'Vltl t1le:J'U1'U 
" 

:Unl'le1'U Lb u'l1'U l:a.:J~'U~ LLi,l:::'lIl.:J llm~~mn l~tI (11'le:J1'V1 1'lVJ n ~U Ll uu:umllJ LoUlJoU'U~.:J1'Uq~J1 

Vlmn L~mVivUfl'\.J1'Uq~LL~.:J 1'U'lil.:J L1m~~m~1~.:j?1eJ.:J'li1.:J L li.llt1U{'Il'le:Jl'V11'l1 U 1(9l'll'ilu~1U1'VI'lJe:J ~ 
1 U'lU'lJeJ.:J{'Il'lBUVl1m 'Ult1l'll'il'U~6'l~6'llmJl (DON) G'1l'U{'Il'leJTI111'leJUUVl1tJ1'U1(;l'l L'il'U~i,l:::m tJ1'UlJ16'l 

" 
Jl (DIN) 1'U~111V1tJt1l€l'U1'U~1'U1V1rueJ~1'U'lU'lJeJ.:JLLeJlJ1lJLlJtJlJlJ1nni11'UL(;l'lVi (m'll.:j~ 2-2) 611'i 

~ " " 
DON 1'UJ1'Vl~ Li,l'lll tJ~.:j~l'U1Vl'lJi1~m'illnJ1~ VI LLi,l:::~1'U~ln VI~'U1UVI::: LmJ1 nm~U1'U nl'i'IJ e:J.:J 

~.:ji1:Uit1l1~lLn nl'i exuadation 'lJe:J.:JLL'Vli,l.:Jrlt1leJuVl'lJ f11'i-rr'\.J~ltJ (excretion) 'lJeJ.:J«t1l1V1~L6'l LLi,l::: 

nl'i~eJtJ61mtJ'lfln~'U'Vl1tJ'1V\tI~~mJ?1mtl ~eJ LLUl'lvh1EJlLi,l:::'il (Voss et.al., 2011) m~'\.J1'Unl'i 
" 

VI~.:j,1LU~tJ'U'lU611'ia'UVl1tJ1 'U1mL'il'U~m~mtlJ--,1U L U'U lle:JlJllJL lJtJlJ LL 'Vl6'l.:J rl(;leJ'UVi'll'VI~eJ~t:.J~t1ln~lJ
" " , 



2 1 

lJl\il'HiTU Ll(,l::;~~t.J)... 

AllllL-iill-ii'U (j.lM) 
" ,-h:::LJW1'lJtI':)l:fl'HI1V11~ t]~lh\lmlf1 

v 
t]~LL"'':) 

(ftCJ. 2555) (~.f'l. 2556) 

6'\1~tI1V11~1'U1I'l'H"il'U 

1'U LI'l WI (N03-N) 2.380± 1.254 0.755±1.326 

(0.045-4.363) (0.167-6 .351) 

LLtllllm-um.l (NHq-N) 6.676±8.280 4.221±0.557 

(2.115-36.500) (3.484-5.595) 

l'Ull'l~L"il'UBm'1%",:::,mnl1 (DON) 19.51±10.54 13.30±2.665 

(11.69-60.04) (9.673-19.05) 

I:fl'JtI1V11~'v'l t11:f'v'ltl-3'1:f 

'v'lm~L'v'l\il (POq-P) 0.880± 1.244 0.326±0.234 

(0.100-5.067) (0.159-1.074) 

'v'le:J"''v'le:J-3''''~'UVl~6(;1::;;;nmJl (DOP) 0.369±0.336 0.199±0.118 

(0.124-1.397) (0.040-0.539) 

i:'Il~mVll~;a~f1e:J'U 

;a~LAI'l (Si03-Si) 36.83±38.78 16.34±11.74 

(10.78-152.6) . (5.081-46.75) 

1'U'lb--1 t] ~J1V1;;11f1t1~:lJ1ru1'ULmVl~(;1::: '11!'.J1'U:lJ1;;1Jlijmlll L-iill-ii'U ~ lf111 5 llJlA 'Jlll;;111 

(J.lM) l!ilt.JijVl~t.Je:J~1'U~1':) 0.495 (i--1 4.363 J.lM fIllllL-iill-ii'U'lJ€l--1Lbe:JlllllLut.Jllijrh~--1LL(;1:::iJ'ULLtI'J€l~ 

1'U'1i1--1~::;Vl11--1 2.115 LL(;1::: 36.500 J.lM ~1'U"'I~€l1V11~~'UVl~tJ1'UlmL"il'U~(;1:::(;11!'.JJl Vl1€l DON ,x'U 

iJfIllllL-iill-ii'U~--1f1111'Ul\il'JL"il'U€lU'UVl% Ae:J :Wfll1llL-iill-ii'U~':)LLvi 11.690 0,:) 60.041 J.lM L~'UL~tJ1~ 
iJ~'JltJ--11'UH"illf1nl'J~mn1'UL~m..l~(;11All 2554 LL(;1::; ~llm-w'U6 2555 (Wattayakorn and 

Jaiboon, 2014) fIllllL-iill-ii'U'lJ El--1"'I'JEl lV11'J1'Ul\il'JL"il'U~(;1:::m t.JJliJ rll 61--11 'U1J~Llru n'UB111Vlt.J\ilEl'U 
" 

1l..1~~!ilvi€lnU'lJlt.J~--1LL(;1::;t11mLl.iJI LL(;1:::'V'lU DON hWI11ll L-iill-ii'U"'--1 "'!il1l..1U1L lrunm--1Bl11Vl t.J 
'U , 

~:::VJ11':)'lJl!'.J~--1L'V'l'lJ';I'l!~-f'l~'Jl'lJl VI~Ell'l1ll Line 2 ~ltJ 1l..1t]~LL~-:JL~e:Jl..I'V'lt]~.fllAll 2556 "'1'JEllV11'J 

ll..11m L "il'UiJm IllL -iill-iil..l~lf1'hll..lt]~J1V1(;11f1t1'J::::lJ1ruf'l~-:JVI~-:J LL(;1:::fIllll L-iill-iil..l'lJ El-:J "'1 ~EllV11 ~ElU 'U Vl 

~tJ1l..11mL 'Il'U AEl ll..1LI'l~VlLL(;1::; LLEllll:mU!'.JlliJri1 (;1!il(;1-:J "ill n~I'UUl..I~ ~hl..l~I-:J'1J El--1 Bl11vlt./\il El'U1l..1 ('JU~
" " 

2-16) 

U~:lJ1 ru'1J El-:J1l..IL\il'JVlll..l BIIIVI t.JI'1E)l..I1 'U iJ ri 1 ~In i 1 1.000 J.lM CJ f1L ll..lU ~L 1 ruu I f1LL~JI 

L~I'V'l~::;CJ1~lJ?lI'J€l1 V1 I~ll..11mL"ill..l(;1::;m!'.JJ1~--1l m U'llEl--1ll..1LmVlLLmmEl ll1mUt.J ll 6'\-.1 ni l'U~Llru~'U G"] 
1J " 

fIllll L-iill-U'U'lJ El-.1 ll..11m L 'Ill..l ElUl..IVI~ 11;;1 ::; ,nmlll 'Uf"I!ilJIVl(;1lniJril"'-.1U~L1 ruUI f1LLl.iJI LL~ ml El-.1 ~-.1 El cj
D1'\J 't.J '\.I 

I 

http:f1LLl.iJ
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LL 'V'l~n'l:; \lltJ 1 'UU~Llruli1eJ'Ufl611.JAeJ'U11Jvll.J n'Uelll1 'VItJli1eJ'U1'U ~l'U1'U~~ LL~.J'V'l'U nl~LL 'V'l ~ m :; \11 tJ'1J tl~ 

1'U1m L\I'U ~.:jfltl.:}~ 1J LL'U'U1'UU~ II run'Uelll1 'VItJ li1eJ'U1'U L tJ'Ul\l fl'h.H1 'll1'U~~J1V!611 fl tJml'U'U~L1 ru 

li1eJ'Ufl611.J'1JeJ.J el1l~ii1J~lJlru1'U1mL\I'U8'U'VI%~lLtJ'U LLtil~mdtl\l\l 1 fl1J 1fl mjJ1lL:W fl61eJ.J eJ e:J fl11J1n 61 

~\I~.Jtll\lLtJ'Ut:.J61\J1flnl~(11(11'1llJ DON 11J1m(11VLL uflvh~VLL~:;LL'W~.:jn(1)tl'UYl'liUl':}fl~lJ vli'U 1(il1'ULL yj~" , 
m\Jm~(1) (~1J~ 2-16)

" 

n) 
50.00 .....----------=--:-cN=O-=-3--:0=.7:N7:H-;-4--:II=-=O=O-:-:--lNE1

~ 40.00 
::l.-c: 

-
~ 30.00 

~ 


"c 20.00 
"0 
Q) 

>o 
~ 10.00 

is 


0.00 

Line 1 Line 2 Line 3 Line 4 

'1J) 

20.00 

~ 15.00-c: 
Q) 
Ol 
.... 10.00 
"c-0 

"0 
Q) 

> 5.00 0 
I/) 

I/) 


is 
0.00 

Line 1 Line 2 Line 4Line 3 

, , 
(rhLtJ~tJ±~l'ULum L'U'UlJl(i1'Hi1'U) 

... .. 
fl) '1il.Jt1l'Vmlm~€J'U'WWI~nltJ'U 2555 

'1J) ~l.:}'l~bL~\lL~€J'U'W(]'I~mfllJ 2556 
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')9- ~ 7 '99" 51' 10' · 00' 
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12" 40' 

IOlecxr 
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" 
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". 

13<> 36'tN I'1036' tN 
.... 2013 

,.. '(I) 

" 
11 


10 


12"4U''4 12"' ''0 

99"17' 99" sr 101·00' 

n) fllllJl-tJlJ-tJU (j...lM) '(IeJ'lluhm~Ue),UUVl~8 (iltJ) lL(l:!luhm~u~uVl% ('(Ill) 

1U'1il'l~~J1V1(lln 
'(I) fllllJL-tJlJ-tJU (J...lM) 'Uti'll1..11(ilJL~UeJ'UUVl~8 (iltJ) U~:!11..11(ilJL~U~UVl~8 ('Ull) 

1u'1il'l~~LL~'l 

~1~eJ1V11~~ m'1~eJ~i.'1~~'U1 UJ1V1:! L(liim llJ L-tJlJ-tJUhjdlu 3.000 llJ1fl~1lJ(l1'~ LL(l:! ~lU 
1Vlru eJ tJ11..1 ~'\J'UeJ'l eJ'U 1..1 Vl~ 8~ eJ ~ b~ (>l LUUVI~n LL(l~ ~1~~UVl~8~v~~eJ~~Ul'l ~ eJ ~fl~eJ'l n'UfllllJ l-tJ:w-tJU 

v " " 

'UeJ..:J~eJi.'1~eJ~i.'1~..:J~eJ'l~'\J LL 'U'U~~'U11..1 ell11Vl tJ (>leJU1u~ii fllllJ L-tJlJ-tJU'U eJ'l~ eJ~ L~ (>l-~tI~~v~~~'l nl1 

~eJ~~v~~BUV1%(l:;~;tJt!l~-1~eJ..:J'1il..:Jll(ll~'Vhn1~~m~n ((>ll~l'l~ 2-2) ~eJ~~eJ~~1Ut!lVl:;~~'UeJ-1 
ell11VltJ(>leJU1Uii~lJ1~lnt!l~~~lVI~lJ1~ln LL~U~U~..:J~'UmllJ l-tJ:w-tJU'U eJW~ eJ~~ eJ ~~~'l1U'U~L 1 ill flU 

" 
ell11VltJ(>leJU11..1 (Line 1) LL(l:! fllllJL-tJlJ-tJU(l~(l..:JV1l..:Jvi'lU~1'l'Uv'lell1~~~~tI n'U el 111VltJ~ mm (ll'l 11..1 

f1~t!lV1mn~'UfllllJL-tJlJ-tJU'UeJ'l~ eJ~~ eJ ~~~'l11..1 ~'\J ~l~eJ'UUVl~VLL(l:;i.'1l~BUVl~ V~:; (lltJt!11'\.J'\J~lJ1ill 
°1" " 

~'lnl11u~~LL~'l (~'\J~ 2-17) 
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ill 
4.50 

4.00 EJP04 [J DOP 

~ 3.50 
:1. 

-;:; 3.00 
2
2 2.50 
Co 
:g 
~ 

Co 
-c 
~ 
"0 

is 

Line 1 Line 2 Line 4 

'1J) 

2.00 

1.50 

1.00 

~ 0.50 

Line 3 

1.00 -r-------- - ------------, 

DP04 ~DOP 

=[ 0.80 
'-" 
I/) 

2· 
2 0.60 
Co 
I/) 

o -a 0.40 
-c 
Q) 

"£
> 

0.20 
I/) 

is 
0.00 +-...........~ 

Line 1 Line 2 Line 3 Line 4 

v 

ill 6lh_:Jth\ll(;11m~m.l~~I"1~illm.l 2555 


'1J) ~1_:J~~bb~-:Jb~eJ'U~~'I!}mAlJ 2556 (ri1bu~tJ±~TUb~mb'\J'Um\?l':i511'U) 


A11lJ b -rrlJ-rr'U'1JeJ.:J'V'lm'fL'V'l\?l-'V'lm'1'V'leJr",l'UJ1V1~ L(;11'U~1_:J L 1 (;11~.:J"'€l.:J ~~~'Vh il1':i?1il'l!}l LL"'~_:J~_:J 
BVl5~(;1'lJeJ_:jJ1~~~lil LL~J1~'mJ~mru'V'leJm 'V'l\?l-'V'leJG'1'V'l eJ1G'11Uel11bV1tJ\?l€l'U 11..1 1'U'll1.:JJ1'\1l(;11 f1'\1l~eJ~'U 
lJ ':iG'1lJ \?l :;lU eJ eJ nLO tJ-1 L'\Il'U B~ui1m(;1J1'\J~ L 1 rutJ 1 il Ll~J1lL~ il (;1eJ 'l-tJ 1 nLLl-iJl'Vh~'UilA11lJ L -rrlJ-rr'U'lJ eJ 'l, 
'V'leJG'1l'V'l\?l-V~BG'1'V'l€lr"''''_:j ill1'\J~ nru~u1'Uel11bVI tJ\?lBU1Ull(;1~A11lJ L-rrlJ-rrU'1Jm'V'l€lG'1l 'V~ (ll-'V'lm'1'V'l€lr",ilf11':i

" LL~~m~~ltN1f1'\J1L1ru,1€l€lilb tJVl1-:J\?l:;l'U€l€l n(l11lJVlI"1V11'l ill':iLI'1~€lU~'1J€l-1 m:; lLG'1J11U~1-1 ~~,1 ill ':i 
II ~~ il':i~'il1 tJ'lJ€l'l'V'l€l?ll 'V'l \?l-'V'l eJG'1'V'l tl1?lilVlI"1V11'l (ll ':i 'loiJ1lJ1 U ~ ~ Ll~.:j 1~tJ~'\J'V'l eJ G'1 L'V'l (ll1'111lJ loiJlJ-rrU~ 'l 

'\J~L1 rutJ1 nlll-iJ1u1_:JtJ~f1.:jLl(;1~:Uill':iL~B~1.:jLL(;1~ill':ibL~~m~ 'il1tJ'1J €l'l?l l ':i tl 1'\111 ':i ~1,11 tJ'Vl1'l (ll~lU \?l f1 

'\II~mJ1ml~J1l~1~':i:;tJl (':itJ~ 2-18 n lL(;1:; 1'1) ~lU'V'lB?l'V'lB1G'1BUVI%~~(;11tJJ1 '\Il~B DOP JUln~ 
" 

'il1nm:;'\JdUill':ii'\J~ltJ'lJB_1~_:jil:ul\?lLL~~ f11':ic!mJ?l(;11tJ'1l1 n~-1il:Ullll t:-J~ill':irl n'l!}ll'1f-1,1~'\J DOP 1 U 
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A1llJ b ilJitl (1'11t1'U~b1 ruthn LLllJlul.l ni;l tl.:j1t1fl(i1JTVI~l n bL~~'U~ L 1 ru'J~Vlll'lth n bbllJlvi1~t1 -th n 
~ °l~ 

bLl.lJwif1V'l'J~'JllJn.:j'U~LlruV1~L~Vlii'lV1l(i1'U~enlufl(i1LL~.:j ('JtJ~ 2-18 '1J bL~~ 'I)01 \J ~ 

(n) 
99:> S7' 101 · 00' 99'11 S7' 

I Y' Jb' tN I ,,0lO' 

'" 

tI I P oW' 

101 ' (M)' 

1]90 51' 

t." 

... 
", 
..0 

... 
•. l 

10'"00' 
~-~-- - 13")6' 

oou..... ....,.. _ tN 
.... 2013 

9'f' '7' 99" l7' 

(n) A1lmilJitl (I-1M) '1Jtl.:j'V'ltl(l'V'ltlr(ltlDtlV1%bb~~('1J) 'V'ltl(l'V'ltlr(lBtlV1~CJ1t1~~J1V1i;lln 
(A) AlllJLilJitl (I-1M) '1Jtl.:j'V'ltl(l'V'ltlrm)DtlV1%LL~~ ('I) ~tl(l~tJr(lBtlV1~t.jlt1~~LL~.:j 

(ll'JtllV1l'J~~n tltl~'W'U1t1V1~ b!;1~l 1..11Vlru' tl~11..1 'JtJ'1Jtl.:j~~ bA~~~~ !;1l£JJl ~~bA~~ltl1VI ru'lJ 1 
t.J \.I \J tI 

,nnm'Jn(i1 L"1fl~'1Jtl.:j~t1Lb~~C1mll~.:j~V1~ L~l(i1CJ n l'J~(i1V'll'Utl.:jJl~(i1 ~.:jV'l'U AlllJ LilJitl'1Jtl.:j~~bA~ (1'1 
" " \J

'U~ L 1 ru fltl ell11V1 £J ~ tltl1t1~.:jl~r'UBV16V'l ~ "iJ 1 n LLl.lJl~.:j '\Xl (I 1 CJ AlllJ LilJitl'1J eJ \l ~~ LA ~~(i1~.:j ~llJ 
'J~CJ~'Vil\l"iJlntJlmbl.lJleJtln~ell11V1CJ~eJ'Un~l.:j~\l1t1fl(i1J1V1mmb"~fl(i1LL~.:j ('JtJ~ 2-19)

'\J <>1\1 "1'\.1 '\J 
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50.00 

Line 1 Line 2 Line 3 Line 4 

50,00 "------------------, 

'tl) ~ 40,00 Jj 

~ 30,00 

'iii 

~ 20.00 
> 

"0 
(/) 

(/) 


(5 10.00 
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0,00 +-----,-';..:.'.:..:''..:..L'-.-------'-.:..• .:..:' '..:.;'':.l--.,-_c..:.:...:~_,__-L:.c..:..:."--~ 

Line 1 Line 2 Line 3 Line 4 

" 
n) '1il\l111V1"lm~El\J'W~i'l~nltJ\J 2555 

, . 
'tl) '1il\l~~LL~\lL~El\J~~'\'fmfl1J 2556 (ri1LQ~tJ±~l\JL'UtJ\lL'U\Jmm!1\J) 

m 11J L-U1J-U\J'tl El\l~~ Lfll'l1\J J1V1~L"mimtJ1~~V15~ {;l'lJ El\lJ1~ (i1 ~ 1 n LLlJJ 1 VI~ El n l'H1(i1 L'Ill ~ 
'\J 

'I11tJ~\l'Vh1,xiJnl'j~'1V1mtJ'lJtl'lVltJl~\JLL"~iJ(;J{;l'!hm~1JU11Jlru~i!hflI'l1\JJTvl~L"'I11 tJ ~'1 ;V~bflI1l1\JJl 

'VI~b1:1m~1:1(i11:1'lL~tl'l'lln(1mL~ 1:1'1 nm)\JY;'I1n~1J1(i1eJ~l'ItJ1J(i1 (i1~1JL-Ul1U1m\Jnl'jb~'Ul(il 'U1blrun\J~ll 
'\J ' '\J 

~'l LL~'I11 tJ~ \l U 1 n LblJJ 1Vll~\J 'l\J ii'l U lf1bblJJ 1 bblJ n1:1 tJ'l L U\J'U1 L 1 ru~~'U~~ LI'l(il1\JU11J1 ru "'I vY'I "tJ\l 
'\J 

'ill'lLl{;l1~Pln'\'f-1 bb~ 1\J~~J1V1{;lln~'U<il~bfll1ll'lll1JL-U1J-U\J~':JfIll 100 J...lM ~l\J1\J~~Lb~'l,r\J~'U 
flll:iJL-U1J-u\J'lJtl\lsa~LI'l\?l1:1(i1{;l\lu'j~mruA~\l'VI~\l'lJeJ\l1\J~~J1V1mn (~U~ 2-20) 
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~ 

22 

18 

10 

12' 40' 

10 1' 00' 

12' 

(n) fll1lJl-iilJ-ii'U (flM) '1JtJ'I;a~lfl!1l1'U'h~~~J1Vlmn 
('1J) fld1lJl-iilJ-ii'U (flM) ;a~lfl!1l1'U'lil'1~~ll~'1 

?1l'Hl1Vl1~1'Ub(PIWil'Ubb61~~tJ?1~tJ-r?1bU'UU'il~CJ~~l tlV! n 1~ b~'Ub(J1'1J 8'1 II 'W61'1 n (PItJ'U~'1J~'11'UJ1 

~v!bb61~1'UVI~b61 n1~~'1 bA~1~~bb?1'1'1J8\1 bb 'W61.:J n(PItJ'U~'1Jbn V1~'U 'l"f:1tJlJ tl'U n1~V1 V1~h.J?11~tJ 1Vl1~'il1 nlJ1 i:1 
. ~ 

Jll'lft-m.'Un1~~.:JLA~l~~?1w\.h~ ntJ'UVl1.:J~lbAli~bU'U tJ.:J rhJ~~ ntJ'U'1JtJ\I b'/1i:1~lie.JG'll~b'/161~ lb '\.J \I ~l bbG'l~ 
b~lJ~l'Ud'U~'U n1~i LA~1~~tJ1lJ1 ru'1J tJ\l5l ~~~lbU'U ~tJ n1~ l&1'Ub(PI'1J tJ\I II'WG'l\l n(PI8 'U ~'1l'W'U'-.i 1#5(l1 ~1 ~1 'U 

bV! Cl blJ G'l Vl~ tJ molar ratio '1JtJ'I5l (PI, mVll1~ ~1rlru v bl61 ~ b U 'U tJ \I rl tJ 1~ n tJ'U'1J el.:Jbb 'W G'l.:J n (J1tJ'U~'1JVl~ tJ 
?11Vl~1 Cl'1J'U 1 V1b~ n~ lu'Ue:re.J~ (PI~lrlrul 'U 1~'U'Ulh11"1V1l\1V1~ b61'il~ li ~1 ~ tJ'U-ii1.:J A\I~ ~tJ #5 (l1~1~1'U 

" v 

A1{'UtJ'U:l'Uhm'il'U·~tJ?1~tJ-r?1 106:16:1 Vl~tJ~l1Clnl1 Redfield ratio (FinkeL, 2010) ~.:J 
#5(P11l~1'Ud'il~ln~bACJ.:J tl'U#5m1~1'U '1JtJ.:J?1l1mVll1~limn'UlJ161J1Vl~eJlm~'U'U'Wbll"1~bb'W61.:J n(PItJ'U

" 
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V;'1Je:n~tJeJ~ djmhl.J'.HU8ffl'nL(;ltJhJ(1'1JeJ'I 1tJtv)') L~'U~(1~mmY,~m'jm~v1 eJ -ri:1~(1~(1,mJ, (TNTP) 

LL(1~1tJL(fI'lL~'UeJDtJVl~~~Bv1eJi:1v1€l-ri:1BDtJVl~ ~ (DINDIP) ~1r;i'~lflf1l'l~n'\~lA~'I11~'\.rh8ml~ltJ 
TNTP ~1'Uhmjiirili:1'1fll1 16: 1 lJ m ltJ1'Uu~ n(l.lfltJ ~111VllJ(fIeJ'U1'U (Line 1) ~1'U8ml~1'U'1J eJ'I 

v " 

DINDIP iiLL1.JllUlJhJ1'UVll'1L~E.nntJ tJml'Uu~Llru ntJ~ll (Line!) LL(1~LLtJ1 L~'1J'l~~ - f'1~ 'l 1'1Jl (Line 

2) ii8t?l'llcil'U DIN:DIP ~,nl1 16:1 (m'll'1~ 2-3) LL~(;l'l';h1'U.fl1~'lllJ'IJ€J'ItiTJ1VllJ(fI€J'U1'Uii 
v1€Ji:1yJeJri:1LU'Uu~~mhn~m'lL~ULt?l'1J€J'ILL ~(1'1nt?leJ'U~'1J lJml'U~u~L1 ru'1JllJ~.:J ntJ~TJ1VltJ(fI€J'U 1'U~ 
~(;l~€JnuulmLlhhL!;l~€Jl~1t;WuyJ€J~yJ eJri:1L ~lJ~l mJ'~(;lvh1,ntJLmL~'Ufl(11 tJ LUtJu~~ml1n(;l'IJ €I 'I 

fl1'lL~ULW!J€l'l LL ~(1'1 nm)tJ~'1J 1'U~~LL~'1U~LlruulnLLl.hhvj~ eJt?leJtJU'U'lJeJ'I~'lii8m,cil'U DIN DIP 

~'fll' 16:1 LL~L~tl.:J'llflFnllJL-rrlJ-rr'U'lJeJ'I DON 1'UU~Llru,1ritl'U-rr'.:J?I'I ('lU~ 2-15 'IJ) LL~~8(irnciltJ
" " 

TN :TP iifil~'1fll1 16: 1 fll'lL~UIt?l'1JeJ'ILL~!;l'ln(fl€J'U~'1J1'UU~Llru11~'1e:n~(lfl~ln~ r;i"JtJu~~tJ~'U~llJ1~ 
" 	 " 

~'1lul(f1'll~tJLL(;1~yJ€l?lvl€Jr~ Gilpin et ' o/., (2015) 'lltJ.:JltJl1m'lL~ult?lLL~:;L~lJlJ1~~';Lfll~'lJ€J.:J 
LL~~'Int?l€JtJ~'1lfl~lJl(;ltl~(fIe:JlJ~:;f1fl~ln(;lL~e:J 8mlciltJhmlml'lJeJ.:J1'UlmL~'U~eJ68~fleJ'U1tJ'lU '1J€J 'I. 	 " " 
DIN:Si ~Ul1 	iiri,~,nl' 1 LL~:;68~n€J'U~:;LiJ'Uu'l~tJ~,n~f1l'lL~UIt?l'1J€J'Il(;le:J:;t?ltllJ L~eJ8t?l'l1~l'U 

QI I 	 .d q d QJ d !::J', G..I I .:;,II ~ I 

DIN:Si lJfIl?l.:Jflll 2:1 LlJmU'ltJUL'VltJUflUc.J(;1f1l'lf'1n~lA1'1tJ~Ull eJmli:1l'U TN:Si lJfIlmnll 1 
" 

bilvn:;1tJu~nrun'U~'l (Linel) 1'U~'1?1€J'I~~ ~\nr'Uf1l'lL~UIt?lLL!;l:;L~lJ~l'Ul'U'1J€J.:J bb ~!;l.:j nt?le:J'U~'1J 
fl~lJ1(;l e:J ~ t?le:JlJ1'UU~b1 runtJ till1'VltJ(fI eJ'U1'U,1,J 1 ~~ii1 'U1mb'ltJ b UtJ U~ ~tJ~' n(;l. 
t?l1'l1'1~ 2-3 8ml~ltJl~tJllJ!;l'1J€J'Il tJlmL~'U~€JyJ€J?lyJ€Jr?fLL!;l:;1tJtmb'ltJ~eJ68~Lflt?l1'Utilll'VlEJ(fIeJ'U1'U 

" 1'U~l'l~~,jlv!!;llmb~~~~Lb~'1 

I 

'1Jl\lL1a1 	 U~LlW~Pifl,\;1ttJ TN:TP DIN:DIP TN:Si DIN:Si 

eJl11'V1tJt?l€J'U lu 
" 

~~,jl'v!!;llfl Line 1 13.90 7.86 0.50 0.22 

(~.tJ . 2555) Line 2 33.73 9.70 1.20 0.23 

Line 3 31.12 19.43 1.03 0.36 

Line 4 38.70 22.76 1.06 ·0.25 

" ~~LL(1\j Line 1 27.06 11.23 0.74 0.23 

(~.fI. 2556) Line 2 42.42 19.14 1.13 0.35 

Line 3 37.48 18.02 1.62 0.38 

Line 4 38.85 17.93 1.62 0.36 



LLl-ilhul~u~n~vm~d\.lml n tfl~\i1\Jl mLl-iJl LVI~ldbUW;11111~~ n eJ1.lLL'lJ ltl61u mL61~ ~11 U1V111~ 
61~mtJ1hlJl~~111VlCJlfleJtl1tI 1 tl61h-:JtflV1611n'll8~U 2555 (L~8t1'\1'l~Y'I~n1tJtI) LLl-iJl~~1Xl~l tJb UlJ 

rf11111~11 ulV111l.iJ1~~111Vl tJ~utl1 tI ~-:J (11181V1111 tlb~1l\JtI '\t'lu(1'\t'l u -r~II61:;~~ n u1J1tI~U~l~ 'l 

AlllJ L.iJlJ.iJ1.l'lJu-:J11Jbml.\J1J~~'VllJ \i1~'lJ1 nuJl ~\i1\Jl n bLl-iJll'ifil~lJlbU1U E.i1 'UYl ~CJ ~-:J 66~ 26.85 ~~ 
" 

164.58 1JJlAdblJm4 ~1'UlvmluCJ1'U1U668lJhmltJJJl\i1mQ'\I'll~\Jln I.I.:JJlvh~1H661~66:JJwih"fl1~CJ1 
~" " 

1.1 tJ n\Jln.QU 1 m6:JJlvh~lJcJ.:Il'i~11 ul'Vll111J1VlW\l1.l11JdU~11 BtlVl~ ~~~~lCJJl (DON) llJfl11JJ 
" 

I. .iJlJ.iJlJ(1-:J ~1 CJ 1'U'lJ ru~~ "ldu1'Vl1d1'UbVl16 \J'U1'U du11HVlVlI.L~~11.11Vld~lj A11JJ I. -DJJ-D1.I ~~ u~ 61 ruU1 n 
" " " 

I.L:JJ16~1'\1'ld~ CJl (1U~ 2-21 n) 1tI n\i166~.:I(111u1Vl1d1tilm6\Jtll'iA11:lJ1..iJlJ-D'U~lnl1n\i1JlV1611n 
~ gl~ °l~ 

Ud~JJ1ru 1/3 6vh U~1.1ru~lj(11du1'Vlld11.11ml.\J1J~.:I'Vl:IJ\i1ljfl11:IJI.-DJJ.;rtl(1-:JU~61ruu1m6:JJ1vh~1.I
" 

I.I.:JJ16~1"fld:;CJlI.I.~:;66:JJ1Ul.:lU:;n.:l (dU~ 2-21 'lJ)
" 
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Q) 
OJ g
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> 
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~NH4 

11IIIIIIII DON 
~TN 
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Petchaburi Maeklono 

Petchaburi Maeklona 

dU~ 2-21 Al1lJ I. .;rlJ.;r'U'lJeJ-:J~11ul'Vll11 'Ul\i11L \J'U61~mCJJlu~61ruulml.:JJ1'lJu-:tB111VltJlflfJ'U1 tI 
" 
lt16!h-:J~~Jl'Vl{,l1mL61~61h:i~~66~~ (l1HmVl6L61~lu1m~ N03+N02, 16ulJb:lJl.UCJlJ NH a, (l1181V111 

~h.lVl~t.J1tlbm6\JU61~61~ltJJl DON 6661~ 1tlb~dL\Jm1lJ~~VlJJ\i1 T N) 

http:h.lVl~t.J1
http:n\Jln.QU


30 

C::;]P04 

I&tmDOP 

-<>-TP 

(1l'H)lVll'H'ieJ(19fl e:)'r(1~m\Jl nl~~Lhwfr;mJL -U:W-U'U1nii\AtJ~ ntJvr~ (1eJ~tl~ LL~Jlvil~tJ LL(j::; 

bl~J~ll~TVfi::;tJ1LUtJllVI~~'1J eJ ~9fl eJ(19fl eJ~(1lmLJ9fltlmYhi)~~lr1ru (':ILJ~ 2-22) 

1'U'1h~J1Vlmml~J1Vln(11tJ~1VI (1 fl-:J ~ril'J1VltJ (91 eJ'U1tJ lU'U IIVI~-:J'1J€l~ <B~ lA(9I-<B~ tl €J'U 1'UA11:W 
, " 

l'lJ:W-U'Uf;~~ tl'"h 150 1:w1ml:wm{ l(9!tJlw'vn::; bb~Jlvil ~'U lL(1::; lL~JW~'l'Vl':l::; tJ 1 ~.J'U1'UfI~ llf\'~,1'U A11:lJ 
" 'I" 

l-U:lJ-U'U'1JtJ~<B~lA(9IU~nru'\.hml~Jll~l'Vl':l::;tJl(1~(1-:J~lnllLJlmllhJl~'U I (':ILJ~ 2-23)
" 
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400.00 
o wet season 

I] dry season 

,gc 
300.00 

'iii 
I 

Q) 

-
~ 200.00
'iii 
o 
c 
o 
~ 100.00 ...... 
c 
~ 
c 
o 
() 0.00 

Petchaburi Maeklong Tachin ChaoPraya Bangpakong 

:Ud61~dfl1'W"lJ eJ.:J bb'VH1·:jfl~ eJU-W6lfb'U eil d lVlEJ~ eJ'Ub'U 

II 'Ym.:] n~m.J ofl'/JlU'U(HVI11 tJ'1I 'U lli1 b~ n~ (1]1'J .:J:al (>l~eJ':] 6'1eJ EJ eJ tJ1'Umml1 l~ eJ.:] ~1 nhJ~lm'Jt1 
If)~eJ'U~1K1'U n'J~ bl~J1blil LL'W 6'1,:] n(>leJ'UVi'/JLU'U~e.J~(>l~~lAru1'UVl~ L6'1 ~L6'1~:UVll~:UVl'J e.J6'1 e.J~I11LdeJ':] IK'U 

,,~ . 
~lmL 'W61':] n(i1eJ'UVi'/Jil~li1~l'U~.:J fi--l ~eJtJ61~ 70 '1IeJ':] e.J6'1e.J~(i1LdeJ.:] IK'U ~ln~e.J~I11Vl m ..h~ L.f)Vlh.lVl~ L6'1 

" " . 
n1'J~mn1f)'J':]~~I.:]'\.h~'Illf):ULL 'W6'1.:J n(i1eJ'UVi'll'lh tJ1~~lm'Jm.h~ dJ'U fh~'le.J~ \1lVll'l:a1.f) 1'W'1IeJ':]'J~uu 

U l 1P1Vl1':]Vl~ Lm1:U fi.:] m l:U~lm'Jt11 'U nl'JVI:U'ULi tJ'U~I'JmVll'JLL6'1~ ~ltJV1 eJli1'W ~':]':]1'U1'U'J~UUULlP1, 
f)11:U VI fll n'llu Ii1 f)11lJ'1!n'1!:U LL6'1 ~m fI:a1.f) 1 'W'1I eJ.:] LL'W 6'1,:] n (>l eJ'U Vi'1! cJ.:] ~llJ 1 'Jf11-ifLU'U t11'/JU 'lJ eJ':] n 1 'J, . 
LU~tJ'ULLUfI.:]6'If11'W LL 11i1~eJ:U1'UV1~ bflLLfI~lJVll6'1lJVl1 L~ eJ.:] ~lmL'WfI.:]nl11tl'UVi'1!LU'U~ .:]il~l\1l~eJ~ ~ljl'U. " '" 
"lJeJ.:] (II tJ1tJ mVll'J~':]blil-r'lI~fI m~VlU~lnnl 'J Lu~ tJ'U IIUfI':] (lfI1'W LL11i1 ~eJ lJ ritl'U~,:jil:al \1l n ~lJ5'U. 

n1'J~m~lmfl:a1m'W'1IeJ':]LL\,~fI.:]n(;leJ'UY;'1!~~1-if15n1'Jm1~lm,mr(;lt1A6'1eJ1'JVlft~ W ~,:jlU'U. 
'J':]fl-l(;lt1~'WU1'U~~~\1lVln'1!Uli1lU'U(1]l IIVl'U'1IeJ':]ll'W6'1.:J n(;leJ'U~'1!~,:jlU'U~e.J~(;l~~lAru1'UVl:; lft 1 'U\J~~,j'U

'I \.I " '\J (U " 

U tJ lJ Ll,j.:] LL 'W ft.:] n (;l eJ 'U ~ 'II (;l1:U '1J 'U lli1 L</j ft ~ eJ tl n L U 'U (ll:U n ~ , lJ ~ eJ V;1 ALl 'W fI.:] n (;l eJ 'U ~ il '1J 'U 11i1 

L~'U~lf"lU~nm':]l</jft~ 0.2 fi.:] 2blJ1mllJ\1l'J 'U11'Ull'Wft,:jn\1leJ'U~il"lJ'U11i1 2 fi'l 20 blJ1A'JllJm LLft:;1lJ 

1m lL 'W"ft.:J n\1l eJ'UVI~ mL 'W fI..:! n (;leJ'U~ '1!'IJ'U11i11 Vlq! ~ii'1l'U lli1 L</j6'1~ ~.:] ll~ 20 1lJ 1A'J llJm fi.:] 200 

1:u1A'Jl:IJ\1l'J (Lalli and Parsons, 1997) 

1u'lil.:JJ1V16'11n ~eJ l~eJ'U'W~P1~n1tJ'U 2555 'Wuu~mrufl6'1eJbVJfI~ w ~':]lUU(1]":mVl'U'lJeJ.:J 
lJlfl:a1m'W'lJeJ.:JllV~6l.:Jn\1leJ'U~'1!(I.:J (~lltl~mvhnu 3206 :±: 27 .27 ijfl~nf:IJ/\1nU1Y'lfhlJm) (illlJll'U1

" " 
Li ne 1 ~.:] m eJU f) ~mt'U~u~ II ru n'U till ~l nUln llll Jlll11 n fleJ,:j fi.:J '/Jl tJ~":! 'l :; Wl I..:! llllJlvh~'U ll6'1 ~ 
lllltlwill'W'l:;tJl ('JU~ 24) u~mrufl6'1eJbVlfl~~~..:!nll 20 iJ6'1~nflJ/ftnU1Y'lfhlJ(>l'l dlU'U(1]1~11~11

" " " 
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1VltJ!i1eJUlu'U~nrudmi1u6'1ml::; 6'1l';imVll';iti~:IJlru6'1.:J (eutrophic environment) L~e:.:J \Jln'U~ Llru 
'U 'J 

deJ~mtJ1(;)BVl6~~'U&nh~(1I rnllJLf1lJ'UtJ.:JJ1Vl::;Lf1~~IJl (05 LlJl?l';i) ilfi1~ln-l1 29 psu llf1::;~h 
nll 23 psu 1U'U~Llru1n~tilnm,i111 A~eJ1JVl~~ lfJ ~?l.:JddjUA~eJ1JVl~~\JlmL~~.:Jnl?ltJU-W'U'UU1(11

'U 

L~nY1LAll~~.:JnlileJu (ll~~~nlil tJU-W'U~ill?iu~lf'1UtJnmW1j~~l~nnll 2 llJLf1 ';i llJ Iil';i) :IJl n n 11~eltJ~::; 
50 'UtJ.:JA~€l1JYJ~~ W ~.:JVllJ(1I ld€l.:J\Jln6'1m'W~lI (1Ifi'€llJ1U'U~llrudilAlllJ~U'U€l.:JJ16'1.:J~.:J l i1u Hl\Jln 

, 'U 

tJ~mrulil::;n€lUlb'!J1U~€ltJ~ilf'h6'1.:J1U'U~llrunuril1 (';iti~ 2-13) bl~::;6'1l'l€llV11';im~ m tJJ11u n~lJ'U€l.:J 
1J 'U • 

luLIil';ib\Jull~::;yjm'1yj€l1?l".:J~ltJ (';iti~ 2-15 lb~::;';iti~ 2-17) i'l11~ll~~-:lnlil€lU-W'IJ'U1.J1(11b~mUUn~lJ~
\J \J \J 1 

Hllti1tJ'Ulb~~'1nlileJu'!Jm (111Vlru b~';il::;ileJmlcilu~U~~l~tlti~ml?l';i6'1-:l'lhtJ b~lJ~u~~11u nl';i1'Ubb6'1-:l 
u 'U 

1~~nllbb'W~.:Jnlil€luYi'IJ~:Ub'11~~'lJ1.J1~1VlrY ~.:Jt1\.J~.:J'W'UllblVi~-:l n(9)€lu Yi'IJ'lJU 1(1It;LAbbVi (1'1 n(9) €lU :um~ 
:ijlmVi?l-:lnllfl~lJ~U 'l f'hbQ~tJ'lJ€l-:lf1~eJL';iVl~~ lfJ 1Uril11'V1 tJ(9)eJU1U~~~-:l\Jln'U~ b 1 runu ril1tl€l nci 

" • 'J 

(9)€lU~1'1~~~~tltl'Uril11'VICJ(9)€lU~l-:l~-:lilrillQ~CJ'lJtl'lf1~€lhVl~~ lfJ ~lnll 2.000 lJ(I~n-rlJ/~ n'U1f'1r1 
'U 

blJ I?l';i bb~::;:U bb Vi~-:l n (9)Buiil'lJ'lJ1.J1 ~1Vlru fi €l 1lJLA 'l bb 'W ~'1 n (9) €lU buu n ~lJ~ilm ~:ijl mVi1mti'U €l 'I 
u ''U 

A~tlhVl~~ lfJ f1~buU{tltJm~ 60 VI~€l6'1'l flll'lJ €l'lf1~€lhVl ~~~'1V1lJ(1I bb~::;6'1'l nllbbVi (l'l n(9)tlU-W'lJ'lJU1~
'U 'J 

l~n~n?ltl'l'lJU1(11 (~tJ~ 2-24) 1U~1-:l~<{lbbfi'-:ltJ1lJ1ruA~€l1JVl~~ lfJ ilril~~~-:lti';i::;lJ1ruVl~'11u~'U'!Jtl'l 
1u'll1'l~~J1V1(lln 'U1blrunuril1 (Line 1) ilrilbQ~tJ'lJ€l'lf1~eJbYJ(l~ lEJ b'Ylln'U 3.905±1.956 

lJ(l~n1lJ/(ln'Ul~r1llJ(91'J "'1nll'U~llru~u 'l ~tJ~:IJlruA~eJhVl(l~ btl ~lnll 1.000 lJ(l~n-rlJ/
'U 'U 

'jn'Ulf'1nblJm 11..1'1 <{ldVi'Ul 1 bb 'W~'1 n(9)Bu-w'1J'lJ1.J1(111lJ1mbb'W~'1 r11il eJU buu n~lJb~uiiti~mruA~eJ1';iYJ(l~ 
lfJ 1UeJmlcilU?l'lnll{BCJ~::; 50 '1JeJ'IA(leJhVl~~ LeJ ~'1V1lJ~ v(1~~ril11 'VICJ(9)tlu1u (';itJ~ 2-24)

'U 'U 

http:9)Buiil'lJ'lJ1.J1
http:W~.:Jnlil�luYi'IJ~:Ub'11~~'lJ1.J1
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Line 1 Line 2 Line 3 Line 4 

c::=JPico ~Nano _Micro ~Total 

~tJ~ 2-24 tJ~:lJ1ruf'lflah~fl~ w ~lfH~'I'm'lnQ1atlYl'1!~'1i.'11lJ'1JtllV11tl(j~\hVlfllfH~(;1~(j~~~~'1 
Line 1 n\.!al1:Ulf1tJlnLL:wJ1LL:Wnfla'l~'1tJlfHL:wJ1Ul-.1tJ~n'l 
Line 2 LV'l'1!'JU1-1"11'l1't11, 

Line 3 '1! ~ell- tllLf1~a ~V1tJ1 


Line 4 ~1~tl-Lm~f'l'JllJ ~(i1 iiu 
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mi;1~lm'W'lJeJ'lAi;1eJb~i;1~ LV ~lmb'W~m)~eJ'U~'l(lllJ'lJ'Ul~~ nl'l~\JbbtJ'll;a'l~'U~bbi;1~~ l lJ 
C) ~ n 1 i;1 'U~lJlru 'lJ eJ'l Ai;1 eJ1'j VJ i;1 ~ bEl 'lJ eJ'l bb'W i;1 '1 n ~ eJ'UVl'll~ '1 (lllJ'lJ 'U1 ~~Al ~'l ~ ~'lJ ~ b 1 ru n'U elll 

l~tJ bQ'Wl~Vll'l ~'l ~ ~ l'U~ n 'lJeJ '1 n'U ellll'U C) ~J1Vl(1 In 'lJ~ blru'Uln bblitllbbli n(1 eJ'l bb(1~ (1 (OJ ~ '1 b~ nueJ tJ Vll ~ '1 

~~lw.l€ln~'U~'l'lJ~nruthnmblitll'lJl'ltJ~ n'l 1'UC) ~dtJ~lJlruA(1eJbVJ(1~ w ~lmb'W~'l n~eJ'UVl'lJ'lJ'Ul(OJ 
1111A'l bb 'W(1'l n~eJ'Ubb(1~'Ul1 'Ubb 'W(1'l n~eJ'UlJA1~'UbbtJ'mth~Vlll'l o. ~'l 1 iJ(1~n-rlJ/(1n'lJl1'1 nblJ~'l 

~ ~ 

1'U'1J ru~~tJ~lJ1ruA (1 eJbVJ(1 ~ W '1J eJ'l¥;lAbb'W(1'l n \l1eJ 'UlJnl1~'UbbtJ'leJ til'U¥; 618 ~ n'h:J nll~v 0.1-53 

iJ(1~n-rlJ/(1fl'lJl1'1nblJm l~tJlQ'Wl~'lJ~blrutJlflbbliJlbblifl(1eJ'l ((l~l'U~ 6 Line 1) tY'U'W'lJll 
~ 

A(1 eJbVJ(1~ L€J '1J v'lllJ1mbb'W (1'1 n \l1eJ'Ubb(1~¥;lAbb 'W(1'l n\l1eJ'UlJr11(l'l (l(OJ (1'U~ 2-25) ~'lG1v(OJA~eJ'l n'lJ
'" ~ 

nl1~'lJ~LlrutJl fl LLliJlbLli f)(1v'llJtJ1lJ1ru'lJ eJ'l (ll 1 eJlVl 111'U1\l1 wil'Ut"dJ 'UVl% G111eJlVl11~ v,,~ v-r" 
viJ'UVl1~Lb(1~a'UVl% 'll1l~'l"1'l€llVl11;a~bA\l1-;a~neJ'U1'UmllJlofflJoff'U~'l nll'lJ~b1ru~'U 11'Uel11 1 VltJ 

\l1eJ'U1'Ul'UC)v,}d (~tJ~ 2-17 ~tJ~ 2-19 bbm;~tJ~ 2-21) 

1'UC)~bb~'l'U~lJlruA~eJbVJm~ L€J 1tlJ1Vl~ b(1'lJ~b1run'UelTJ 1 Vl8\l1v'U1'UlJr1l~'l nll'lJ~L1ru~'U 1 

bb~'lJ~ L1 ru~'W'lJ A(1 eJl1VJ (1 ~ LV 1'U A1 1 libofflJoff'UG1 'l v t!Vll..:J ~'l ~:;l'U eJ vn'1JeJ'l n'U elll ~'l bb~tJl flbbliJ 1 

b~TVj1:;tJ1~'l'UlmbliJlVh~'U (1tJ~ 2-26) ~.:i bU~'lJ~"nru~'W'lJtJ~lJ1ru'1Jtl..:JG1l1eJlVl111 'U1mb~'Ubb(1~ 
'\"ltl"~v-r(flw.1l1lJbofflJoff'U~.:i1'U~VJd (~tJ~ 2-16 bb(1:;~tJ~ 2~18) fmvbVJ(1~ w ~'W'lJ~1'U1V1qjlJ1~lO 
bb'W(1'ln\l1eJ'UVl'll'lJ'Ul(OJ1lJlfmb'W(1.:in~tl'U~.:ilJrileJt!'l:;Vlll.:i 0.3 ~.:i 5 iJ(1~n-rlJ/,m'lJ1P1nblJm 1'U'lJru~~ 

" " 
tJ~lJlruA~tll1VJ(1~ LV ~lmb'W(1'ln~eJ'UVl'lJ'lJ'Ul(OJb~n5fl"eJ.:in~lJlJril~'UbbtJ1'l~Vlll'l 0.1 ~'l 1.4, 
iJ(1~n-rlJ/(1n'lJl1'1f1LlJ\l1'l (1tJ~ 2-26)

" " 
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Lft'a'l G'l ~1 'lU 'a~'lI1AlJ bb~~l'lf{ml'll'Vl'lI'IJtil Vl1lJLA'abb~(;1'l ntilB'U1'Uel111 Vltltiltl'Ul 'U 

Alll,lVl'tnLL u'U'lJm bb'V-I~'lntiltl'UoW'IJ'lJ'U1(i)llJLrnLL'V-I~.:JntilEl'U1'U'1Il.:J n(i)J1V1m nii A1?l.:J nl11tI n (i)
"I \I \l "I \I 

LL~-1U~::Al1lJVI'U1LLtltl'IJEl.:J Lb 'V-I~-:J ntil tltloW'lJ~-:J?ltl-1 nVl~~ mjl~rhi.'1.:Ji.'1(i)'U~bI ru fltl ell l'U €j.:J ellilVltl (ilBtI"1\1 \J , 

1 tI ~'l bu'U'U~ b I ru~l~~'U BVl6'V-1 ~ ~ 1n nl'J1 VI~~'l'IJtl .:nJ1~V1~lflbL:uJ1~-:J~i.'11'J €l1V11'J?l'l1~HJAl1lJ 
Vltl1LL UtlbQ~tI'IJ B.:J bb'V-I (;1-.1 ntilBtloW'lJ1 tltl~J1V1~ln~fi1 0-.1 1.04 xl 0

6 b'1l~~/~til'J (A1dtlbbU'j~.:J bb~ 
1. 75xl 0 

4 
- 3.68 xl 0

6 b'1l~~/~til'j) bL~::Al1lJVltl1bLUtli.'1.:Ji.'1V1~'U~nru'll1t1~-.1~.:JVllV1i.'1lJVl'j?llm(i.'1m,j
v • • 

~ 4) i.'1ElV1A~El-.1 fl'U nl'j~'V-I'UfI~ElhYl~~ W ~-.1 LUtlr;lILbVltl'IJtl-.1lJl~~lm'V-I'IJEl-.1Lb'V-I~.:J n('l€ltloW'lIU~:: 
~1'J El1V11 'j~ ~1 b Uti ~tl nl 'j b~'U lti1'IJ tl.:J bl 'V-I ~'l ntilBtloW'lJ iifi1~.:J1'LJ'U~ blrul~tll fl'LJ 1 'LJ 'l~LL~-.1 AlllJ 

VI'LJ1LLtl'LJ'lJtl-.1LLYl~-.1ntiltltloW'O~fh~lnl11'LJtl~J1Vl~ln ~El 5.96 xl0 
4 L'1I~~/~m (Al1lJe.JtlbLU'j~.:Jlb~ 

8.83 x 10
3 

- 1.72 xl0
5 b'/j~~/~til'J) 'V-I'Ubb~~.:JntiltltloW'lJVI'LJ1blU'LJ~~V1~'U1b1ruu1ml:uJl'\J1'lU~n'l, 

(~mu~ 2) nl':ie.J'LJblU':i'lltJ-.1 Al1lJVI'LJllLU'LJ'lJB.:J lb'V-I (;1-.1 ntil tl oW '01'LJ'U1 b I ru fltl ell1'IJtl-:J el111VltltilEl'LJ1'LJd 

~BVlfl~tl.:J flU Vi PlVll.:J nl'jVl~'U bl tltI'Utl-.1 m~ lbi.'1Jl1 tlViPlVll.:JVll'Ul ~lJ'LJT(4nl1'LJ'1~J1V1mn ~'lbu'LJ'Iil-:J 

lJ 'J ~ lJ til ~ l' 'U B B n l UtI.:J LVI Utl bb ~ ~ n 1 'J VllJ 'LJ (i'I llJ L~ lJ 'U l'W n 11 'LJ 'Ill -.1lJ ':i ~ lJ til ~ l' 'LJ (i'I n b UtI.:J 11'i'. . . 
(Buranapratheprat et al., 2002) vh1,x'V-I'UbL'V-I~-:JntilB'tJ'W'OVl'LJ1LLtl'LJVl1.:J~'ltil~1'LJtiln'IJtl.:J'U1blruntl 
rill bb~~A11lJVI'LJ1LlU'LJ~Vl~'ll~e:JVh.:J~ln~.:JBBn1 U fllllJVI'LJllLU'U'Utl'lll 'V-I ~-:J n (i'le:llloW'lI1'U'U1L1 ru~'\Ih.:J 
~ln~.:Je:le:Jnlu (Ll'Ul~ 2, 3 LL~~ 4) 1t1'1~J1Vl~ln~A1e.J'Uu.U'J'J~Vlll.:J 10

3 
O.:J 10

5 L'1I~~/~til'j Lb~~ 
fll1lJVltl1bL U'LJ~(i)(;1-:J~lmbtll~1t11'LJ'lIe:l.:J€1111Vltl(1ltl'LJ1'LJ tltln~eiTJ1Vltltil Eltl n~l.:J ~1'U1 tI'1 ~Lb~-.1 AlllJ 

VI'U1LLU'LJ'lJtl.:Jbb'V-I~.:J n(i'ltl'U-W'lJVll.:J~1'U~1.:J'lJtl'lri111Vltltiltl'U1'LJiifh~ln ';h1tI'1~J1V1~ln1VltliiA1e.J'ULLU':i 

'j~Vll1.:J 10
3 

0'1 10
4 L'IJ~~/~til'J (til1':i1.:J~ 2-4 Lb~~'jU~ 2-27)

" 

til1'jl.:J~ 2-4 Vl~tlfIl1lJVI'LJ1 bb U'U'IJ€l-:J bl 'V-I~':) n(1l€ltl-w'll1'LJbb~mm'LJl~'Vh.:J~ln~1'LJlVl,jB'lJe:l,:)e:ll11VltltilEl'LJ 

1'LJ 1'LJ'1~J1V1mm~tl'LJ'V-I'1Pl~f)1t1'LJ 2555 Ll~~tl~lL~':)l~e:ltl'V-I'1~.f11f1lJ 2556 (Al~1~Vlll~~\!-:J~Vl1 'LJ 

VlUlm'IJ~~~El~til'j) 

Period Line 1 Line 2 Line 3 . . Line 4 

Wet season 17,468 - 3,680,325 16,573 - 354,725 4,206 - 23,039 2,009 - 15,445 

Dry season 8,833 - 171,678 4,854 - 8,026 5,138 - 10,423 2,952 - 6,349 

U'a~'lI1f1lJll 'V-I~'ln(1le:l'UoW'lI'IJ'LJ1 Vl1lJ1m II'V-I~.:J ntile:ltl~Yl'U1 'LJe:l111Vltltiltl'LJl'LJmVltl~(1lBlJlu'U 
e:l.:)fiu'J~ ntJ'U",;;rn,ff':)r;1tl.:J 'l~LL~~Vl n'U1Llru~vh n 1 'a~n~l fll1lJVI'LJ1llUtI'lJtl.:J1Vltl ~ tiltllJ ~Bbb 'V-I~.:J n til B'LJ 

oW'lJ,ff.:JVllJVliifl1e.J'UU.U':i~.:JLb~~BtI~~ 70 ~.:J n ':h~tltl~~ 95 timl'LJ1'LJ'U1bI rulb til n~l.:)'lJe:l-:J el111Vltl til e:l'LJ 

1t1mmb'LJ1'lJ~eh-'LJ1Ln~tl (Line 3) ~'V-I'U1Vltl~(ilEllJiiAl1lJVltllblU'ULoWtI.:J~e:ltl~~ 31.75 bl~::'V-I'U1Vll'LJ 
bb~~m\\Jm~tiI1'LJAl1lJVI'LJ1blu'Unl1~eJtl~~ 50 'Ue:l-:JAl1lJVltl1llU'LJ~.:JVllJVl 1'11m1till 'UflVil~tI~'V-I'U1'LJ 

el111 Vltltiltltl1 'LJ~~Vl~1t1f111lJVI'LJ1llU'U~lnll'~eltl~~ 15 1'U'1~J1Vlm ml~:: fIlllJVI'LJ1 bb Utl'IJe:l'l1'1Im 

lt1ll'Uflvh~tJ?l.:)~tI'ltlflVlll~':lbtJ'U~mJ?1~ 5 ~.:) ~€ltJ?1~ 26 'lJEl.:JfIlllJVI'LJ1llU'LJ,ff.:JVll,IVl ('jU~ 2-27)
\J "1'\.1 \J 
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.c 
'iii BO% c 
(l) 

"0 

Iii
(5 60%-..... o 
~ 40% 
2! c 

~ 20% 
a.. 

0% 

6.00E+04 

5.00E+04 :J" 
~ 

4.00E+04 Q) 
~ 
.c3.00E+04 'iii 
c 
(l) 

2.00E+04 0 

1.00E+04 

O.OOE+OO 

Wet season 
1.20E+06100% 

.c 1.00E+06'iii BO%c 
(l) 

:J""0 
B.00E+05 	 ~ Iii 

(5 60% 
~ ..... - 6.00E+05 	 .c 
"iii 

o 
~ 40% 
2! 4.00E+05 	 ~ c o 
~ 20%(l) 2.00E+05 a.. 

O.OOE+OO0% 

Line 1 Line 2 Line 3 Line 4 

~ Cyanibacteria (:;:;:;:;. Diatoms c:=;J Dinoflagellates 

~ Chlorophytes fffiB Silicoflagellates -=-Total 

Dryseas0r:t. 
100% ,--.~~------~~.-----~~'-----~~~--r 7.00E+04 

Line 1 Line 2 Line 3 Line 4 

~ Cyanibacteria 1:·:·: ·:·1 Diatoms c::;J Dinoflagellates 

~ Chlorophytes !HIE Silicoflagellates -=-Total 

1'U ~~Jl Vi (l1 rlYfu1V1 v~ I'lvlJ'VI 'U1LLtl'UU~ Ldru~ ~VI'i l ·nJ1fllLJ.JJ1L~1V1 ~~ til LLI:'l :;'ll1fllLJ.JJ1vh 
~ 'U1'U'1J ru~~m l lJ 'VI'U 1LL tl'U'1Jv .:!I'll EJ 11'ULLUfl Yi L~ EJlJ A1".:! u~ bd ru 'll 1mJJ1 bbJ.J mlv.:! ( ~ 'll~ 2-28) 

~ 	 ~ 

L'1i'Ub~mnUm11l L-iilJ-ii'U'lJv.:J fI (lVbVj (l~ W '1J v.:J LLVI (l.:J nl'lv'U-W'1J'lJ'U1 VI1lJlm LL VlI:'l.:Jn(11v 'U (~ 'll ~ 2-25)
\J 

~dt!1'U f1V1 LL ~.:J ~'ll~ 1l1ru fl(l€l1~Vj l:'l~ £eJ 6'l,:j U~ Ld runt! ~ ld1~milVl 1~ 'll1 mLJ.JJ1L~1V1 ';i ~ tIl (';i 'll ~ 2-26)
"1'\1 '\J 	 \I 

,r'U?l€lVlA~€l.:J nuu~nru~'V'4u LVI1t! LL~ (lm\J ml:'l(11 LL(l~L'lltlll'ULLUAvh~EJ~dlJ ().:!LVlv~ (11 V lJ'VI'U1 LL tl'U ('l'll
" 

Vi 2-29) 

http:fllLJ.JJ
http:fllLJ.JJ
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LL '\AI~,:j n ~ u'UW'U'U'U l~1:JJ11'1') LL '\AI~.:J n ~ u'U L~'U tJ 
1J 

[:.J~(i).fr'U ~'UVi~l Aru 
v 
1'U VI ~ L~ ') ,):JJ ~,:j 'U~ L I ru J 1 

rdmJ~'1'<\llnnl')~m~n1'U~~Jl'VI~ln (L~u'U'\AI(]I"1~nlt.Ju 2555) n'U(]~LL~,:j (l~u'U'\AI(]~.fIlA:JJ 2556) 

'VIi'UA,)l:JJVlmn'UU~'Vu'lll'VIi~'1n(i)u'Uw'U'U'Ul~1:JJ11'1') LL 'VIi~'1 n(i)u'U nll 58 ~n~ \.h~ n u'U~ICJhJ') Al~lu(i), 

n~:JJ1'Ilt.Jl1'ULL'UAVib~CJ (Division Cyanophyta) 3 ~~(;l Lb~:::n~:JJ~lVl11CJ'V'U1Vlb~n~dJ'U~Al~lUl>\ 
~eJ'I ~li'U fieJ Division Chromophyta ~'1 \.b::: f) U'U~"W II'VIi~.:J nl')u'Uw"tJf)~:JJ1Vltl::: I') u:JJ (Class 

Bacillariophyceae) 39 a~~ (bL~:::~~hlL'Uf)hn~ 2 f)~:JJ) f)~111~1'ULbvJ~f)L'<\l(;ll(;l(i) (Class 

Dinophyceae) 10 a~(;l U~:::~~lALL'l'I~m~m~(i) (Class Dictyocophyceae) 1 a~~ ~li'U'Vtl.:J 
alV111t.J~L~81 Division Chlorophyta ,)1:JJ 5 a~~ l~tJij,)ltJ~:::LBtJVl'Vu'lbl'Vli~'1n(i)u'Uw'U~'VIi'U\il'l 

.d 
m11'IV12-5 

m11'l~ 2-5 All:JJVlmnVlmtJ1:::\il'Ua~~'V8'1LL'\AI~'1n(i)u'Uw"tJ'V'Ul~11]lA1bL'VIi~'1 nml'U1'U8TJ1'VltJ(i)8'U 

1u 

Division Class Genus 

Cyanophyta Cyanophyceae Trichodesmium sp., Pseudanabaena sp., Spirulina sp. 

Chromophyta Dinophyceae Prorocentrum spp., Dinophysis spp., 

- Ornithocercus sp ., Gymnodinium sp., Noctiluca scintillans, 

Tripos spp. (~m~lJ Ceratium), Gonyaulax sp, 

Diplopsalis spp., Pyrophacus spp., Protoperidinium spp., 

Chromophyta Dictyocophyceae Dictyocha sp. 

Bacillariophyceae Thalassiosira spp., Skeletonema costatum, Palmeria sp., 

Cyclotella spp., Merosira sp., Lauderia sp., Planktoniella 

sp., Paralia sp, Coscinodiscus spp., Odontella spp., 

Biddulphia sp., Triceratium sp., Ditylum sp., Rhizosolenia 

spp., Guinardia spp., Chaetoceros spp., Bacteriastrum 

spp., Heliotheca sp., Eucampia sp., Hemiaulas sp., 

Cymatosira sp., Climacodium sp., Thalassionema spp., 

Navicula spp., Diploneis sp., Pleuro/Gyrosigma spp., 

Bacillaris sp., Pseudonitzschia sp., Nitzschia spp., 

Cylindrotheca sp., Entomoneis sp., Lyrella sp., Surirella 

spp., Campyrodiscus sp., Stephanopyxis sp., Eunotia sp., 

Pseudoguinardia sp., Thalassiotrix sp., Grammatophora 

sp., Unknown pennate diatoms, Auxospores 

Chlorophyta Chlorophyceae Scenedesmus spp., Pediastrum sp., Closterium sp., 

Calotrix sp., Koliella sp. 

http:L~u'U'\AI(]I"1~nlt.Ju
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LL'!fm~nrl'i:l'lJ'w'Un~m~'U'(J~ ,n~~6'l~~~~A~l~~::;rl~lJLL(;'l::;l'1ltJlL'ULLUFlVlL~(J ~-:J m::;~l(JeJ~'V)n 
u~b'lru1'U8T11Vl(JrleJ'U1'U 'H) 'Hl~mAeJn~lJl\>iL'ULL~~m~m~rl ('lU~ 2-27 ~-:J'lU~ 2-29) l~eJ::;rleJlJ 

, \I \I 

Lthm'V1~-:J nrleJ'U-w'Un~lJ~iJmllJVI~lnvml(J1m::;I?i'U6'ln~6'l-:J fdlLL'V1~-:J nrleJ'UVi'Un~lJ~'U1 'Unl'lA m~l1 'U .. ~ ~ ~ 

8l11VlCJrleJ'U1'UFl#-:JdL'tit!b~(J1nu~LFl(JiJ'llCJ-:Jl'Umh.JeJ~rl (6'l'U'Ul lLI"11j~-:J'11 2527 LMlrul Ururul , , " " 

.nl\9lJU 2527 LL(;'l::;i1ru'YI'Ul .n'llJcJ~lJ 2528) 1\>ieJ::;rl~lJ~'V1ULU'U'UU\>iLvl'U1'Unl'JAn1jlf'l#-ld lv1llr1 

Chaetoceros spp. L\>iCJlU'V1l::; Chaetoceros curvisetus ~-l'V1ULU'Un~m~'UU1LJrutltlril1 1~ 
eJ::: rleJlJ'lJU\>I ~ 'U~ eJl~'V1ULU'U n~lJ Lvl '\.J1 'U rl eJ 'U'\.J eJ n'lJ eJ -:J ri l 11Vl (J rl eJ '\.J1 'U lJ1Ll r1 Tholossionema, 
nitzschiodes ~1'\.Jl'1lCJlLUlLUflVlL~CJ~-:JLtlUll 'V1(;'l..j nm)'\.J-W'IJncilJl~(JJ~L tI'\.JL U 'If'll~LeJ\;lS'\.JiJ'lJU~~'WU, 

lU'\.Jn~lJLvl'U~ll?i'meJ-:J~ln Choetoceros Spp. 1J1llr1 Trichodesmium erythroeum LL~:::ll'V1~-:Jn 

rleJ'U-W'IJn~lJ1~Lt!bl~~m~~lZ'lrl~,,~ulu'\.Jn~lJlvl'U fleJ Tripos furca (~m~lJ Cerotium furcal 

'\.JeJ n~lndll'V1~-:J f1rl eJ'U-W'IJ'lJU\>I~'V1U1m'\.Jfl1 llJ'VI'U llL,j '\.J 'leJ-:JZ'l-llJllb~'V1U lU'V1l::: ltI'\.JU l-l U1l1 ru'VI~eJUl-l 
'l~lJ1llr1 l\>1eJ:::rleJlJ Pseudosolenia calcar-ovis (L~'lJ~eJ Rhizosolenia caI car-o vis) 

Bacteriostrum sp. llZ'l::: Hemioulus sp. lLZ'l::;1'1lCJllULLuflVil1(J Pseudanobeono sp. (~U~ 2

30) 

1U~ ~JJ'\/jm n'Wull1~ eJ::; l>I~lJ LtI'U eJ-:J AU'l::; n eJuVI~n'IJeJ-:JU'l ::;'111fllJ II'V1 ~-:J n 1>1 BtJ-W'IJ1'\.J Ln eJU'V) n 

u~l1ruL\>ImiJ'V1l::;'U~nrunuril1 (Line 1) LL~L~eJeJeJnvh-:J~ln~-:J~Vl::;lZ'l (Line 2,3, LlZ'l::: 4) 'V1u1'1lCJl 
\I 

1ULL uflVil1m~lJmn~'U ll'V1Z'l-:J nI>lB'\.J-w'IJn~lJ1~l'\.Jll'v'l~m~Z'lLZ'lrl'WUlJ1u1l1runm-l ril11 Vl(JrI eJ'\.J1 tJ, 
tb::;'lJlfll.lll'W~-:JrlrleJ'U~'lJ1'U~~ll~-:JiJ1\>ieJ::;rleJl.Il tI'\.JeJ-:J AU'l::: neJ'U'VI~n 1 '\.JVJnu1l1 ru rlll.ll.llJl1 (Jl'1lCJlLtJ 

IIuflViL~(J~-:J ~::;'W'UlJln~'\.Jml.lLltJ1 l 'W'IJ'J'-l~ -P\'Jl'IJl (Line 2) II'WZ'l-l rl rI eJ'\.J~'IJ'lJU\>ilvl'\.J1tJ 'l~Jl''v1Z'll n 

u1nruntJeh1 1v1LLn1\>1eJ::;l>IeJl.I'lJU\>i Chaetoceros curvisetus L'tiul~(Jlnu'U1l1rul'W'Il'lU1-1"11'Jl'IJl, 
~1'\.JU1l1ru'IJ::;eh-'\.Jlln~B (Line 3) 'W'U 11'11tJll'v'l~m~mZ'l(il Tripos furca lU'\.J'lJU(ill~'\.J 1tJ Line 4 

'ij::;'WU1\>ieJ:::l>leJl.I6'l~~ Tholossionema nitzschiodes LtltJ'lJU\>ilvl'\.J LL 'WZ'l-:JrlrleJtJV;'IJ'lJUl'IlvltJ1t1'l~ 

LL~-:J ('JU~ 2-30 LL(;1:::m'Jl-:J~ 2-6)
" 

u v J'q~ph'v1mn q~lLa~ 

Line 1 (nUBTJ) 

Line 2 

Line 3 

Line 4 

Choetoceros spp. 


Trichodesmium erythroeum 


Choetoceros spp. 


Tripos spp. 


Rhizosoienio spp. 


Pseudonoboeno sp. 


Thoiossiomeno nitzschiodes 


Pseudonoboeno sp. 


Choetoceros SPP 


Choetoceros spp. 

Trichodesmium erythroeum 

Rhizosolenio spp . . 

Trichodesmium erythroeum 

Rhizosolenio spp. 

Tholossionemo nitzschiodes 

Thoiossionemo nitzschiodes 

Pseudonoboeno sp. 

Hemiouios spp. 

http:U~~ll~-:JiJ1\>ieJ::;rleJl.Il
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Thalassionema nitzschiodes 
Chaetoceros curvisetus 

T richodesmium 

erythraeum 

Rhizosolenia calcar-avis 

Pseudanabeana sp.Bacteriastrum sR. Tripos I 
..... 1 furca/, 
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1!'l~-1~~1 -1tl~:::'Ul Fl:lJbb'YH1-1 n(;I [l'U;;1(;111'U ell11'VltJ~el'U1'LI 

m<J~f1'\~lu<J~'lJlf1:lJ bb ~;;1'l n~v'Ui:1m1 'LIril11'VlCJ(;l [l'LIluMbntJillmh'lbb~;;1'l n (;I v'LI~(;Il~~mil 

vvnb'U'Lli"'tl'ln~lJVll:lJ'lJ'LIWl Av bb,\,~;;1'ln(;lv'LIi:1I,r5'lJ'Ln~1:lJlA<Jbb~;;1'ln(;lv'LI (microzooplankton) V1~v 

LL ~fl~n(;ltl'LI~(;l1'lJ'LI1~b~ n~'lii'lJ'LIl ~mllJCJ11~1(9]1~lnl1 200 1:lJlA<Jb:lJm Lb;;1~ bb ~fl'ln(;lv'LIi:1l?ll 
'lJ'LI1~ L:lJ1<im~ fl'l n(;lB'LI (mesozooplankton) V1~€J bb ~;;1'l n~1€J'LIi:11?l1'lJ'LI1V11V1qj~iiFlll:lJ CJ11:lJl n nl1 

2001lJLrmlJm bbCJmU'LI 41 n~lJ'Vll'lv~mlJ1Lil'L1~'lbb~i:1I?l'h"/ffl~L~CJl (Phylum Protozoa) i:11?l1 

'Vl~ Lflml.liim:;~ni:1'L1V1~'l~':JbU'LIB'lAU<J~ nmJV1~n bbfl~ i:1l?ll~ii m~ ~ n i:1'L1V1~'l ~€J 1'1iumbbfl~ flnum 
~ ~ ~ 

LL ~fl.:J n~1€J'LIi:1l?llL V1~ldiim<Jv1l'J 'l~1(;lbU'ULL~fl.:J n~€J'Uml<J 22 n~lJ LL ~fl'l n~€J'LI.fflm11V1~€Jflni:1~1 
v • v" ~ 

'Lh1'mlv'LI 15 n~lJ bb;;1~i:1~1'Vl~bflmrl~'LIVi~Iil:n'LIlJ1n'Uil1€Jcil.:JLL~fl.:Jn~v'LI5n 4 n~lJ Lb~;;1'ln(;l€J'LI. . 

i:1(;ll'Vlnn~lJiim<Jm~~lCJ1'LI~'l?ltWcil'lb1m~vlln1'JPimI11'LIFlllJJV1'L11LLU'LI~'lLb~ 1 ill/100 fl'U .JJ., . 
~'lJJlnnl1 100,000 ill/100 fl'U.JJ. LLIiiLL ~fl-.1 n(;lV'LIi:1i911~L'U'LIn~m~'LIiiAllJJ'lln'llJJ?l-.11'LILLliifl~'lh-.1 

., ., ., '\J 

~~mfl~:::LL(;ln~l'ln'LI l~mtl~l:::1'L1~~J1V1mn~~~tJLL~;;1-.1ni91v'LIi:1(;ll n~:lJ Rotifers ~-.1Bll'1ml ~1'LIJl 

~~LLvi 'Vl'LI'V1l'LIFllllJL~:lJlv1V1~mb~fl-.1 n(;l€J'LIi:1(;llJln~€JCJU1-.1 n~lJ L'Ii'LI 'J1JJ~-.1i:1(;l1V1,rl~'LI1'LIn~JJV1'L1B'LI, . 
(9]lnfl:lJ (Nematodes) Tanaidaceans bLfl::: Cumaceans ~~V1lJ1ntJil1vcil'lLL~6Nn(;l€J'LI (i9lldl-.1~ 

. 2-7) _ 

U<J:::'lJ1AlJbb~fl-.1 n(;l€J'LIi:1i9111 'LI thll 'Vl CJ (;l v'LI1'LIm~ bbtJnmlJ'lil'l L 1flln1<Jv11'J 'l~1I'1bU'LILL ~fl-.1 n 

(;lB'LIB€JmU'LI?lllJn~JJ fi€J bb~fl-.1nl'1tJ'LI~(;llm1<J (holoplankton V1~€J permanent zooplankton) 

~-.1v11<J,:)~1I'1LU'LIbb~fl.:)n(;l€J'LIi9Ifl€JV1'1i1'lmtJ b'li'LILfl'V;~€JV1 V1'U€J'LILi'LI m111b<iitJ'LI n':)LflCJ ifli n~lJ~ 
, \J'" 

?l€J-.1 fi€J LL~fl-.1nl'1€J'LIi:1i911.fflmll (meroplankton V1~€J temporary zooplankton) lv1LLri~ni:1i911 
J 11tJ ri tJ'LI'lJ€J'lU fllV1~€Ji:1(;ll'Vl ~ b;;1V1,r1~'LI~-.1 v11<J.:J;1 (;l bU'LIbL~fl-.1 nl'1€J'LI btl~1 ~'lil-.1 ~LU'LI il1 B v 'LI b'Ii'LI fl 

~ 
n 

n-.1 flnu hJufllbbm~flnum LU'LI~'LI bb;;1~n~lJ~?llmU'LIi:1(;llV1,rl~'LI~~V1~'LIlJlntJillmh-.1 LL ~fl'l nl'1€J'LI 
, '\J \I \J , 

bvWU-.1 LaqjLd€J'l~ln m<JdtJnl'LI~'LI'Vl:::LflLvwn<J~LL?lJ1V1~€Jfl~'LI (tychoplankton) L't!'LI i:1i911'Vl~ bfl 

V1,rl~'LIn~lJ Tanaidaceans LLfl~ Cumaceans ~'l~'U1 'LIFllllJV1'L11LLU'LI~l:lJlf11 'LIill€Jcil':) LL ~fl'l n. 
d q d I ~ Q..I ~ ~ aJ ~~ ...::::t 

(;l €J'LI LlJ€JL U<JtJ'UL'Vl tJ'U AlllJV1'L1"1 bb 'LI'LI'lJ €J'l LL ~fl'l nl'1 €J'LI?l m m1d LLfl~ LL ~ fl.:) n (;l v 'LI?l 1'11'll1 ml1V1<J€J;;1 n 
" 

i:1(;llJl1tJBv'LI1'LI Bl11'Vltll'1€J'U 1'LI ~tJl1 LL ~fl-.1 n (;lv'Ui:11'11m1<Jiifl'lllJV1'U1 LL U'LI?l'l f111 LL ~ fl.:) n 1'1 €J'LI i:1i911 
" 6 

.fflFl<Jl1LnmJ 10 LVi11'L1~~J1V1flln~'ULL~fl-.1n(;l€J'LIi:11'11m1<J'qn'qlJ1'L1'U1L1run'LIB11 (> 10 x 10 

il1/100 fltJ.lJ.) LLfl~Al1lJV1'L11LLU'LIfllil;;1,:n~€J€Jncil'1€J'LI~1'l'lJ€J'lB111'VltJ(;l€J'LIlu «7 x 10
5 

ill/l00 
~ 

fl'U.lJ.) ~1'L11'L1~~Lb~-.1mllJV1'L11bbU'LI'lJv.:Jbb~fl.:Jnl?l€J'Ui:1l?llrnl<J~'LILLU<J<J~V111':) 3-6 x 10
6 

(9]1/100 

fltJ.lJ, LLfl~iiril?l'l?l~1'LItJ1L1 run'LI Bll L'll'LIL~CJl n'LI (<JU~ 2-31) bL ~ fl-.1 nl'1 €J'Ui:11'11.fflA<Jll1 'LI Bl11'VltJ 
~ . " 

1?l€J'LI1 'LI~~J1V1mniiFllll1~n~lJ~lnll1'LI~~LL~-.1 mllJV1'UlbLu'LI'lJ€J,m ~fl-.1 n (;lv'Ui:11'11.fflml1iiril 

L~lJ~'LI~1f1tJ1Llrunm111v€Jn 1tl\l'LI~-.1'U1Llrubb'LI1'lJ:;~11-~'Vl til LLfl~ flV1~lfl-.1 ~ n L~€J€J€J ncil'1€J'LI~l-.1'lJ v-.1 
~ 

Bll1'VltJl?l€J'LI1'L1LV1tJiiril~'LIbbU<Jd~V111'l 1-4 x 10
5 

(9]1 / 100 fl'U.lJ. 1'L1~~LL~-.1f111lJV1'L11bbU'LI'lJ€J'l 
, ' 'V I 

bb ~ fl'l nl'1€J'LIi:11'11oVlm l1L~lJ (i-.1:rr'LI bb;;1~ii Fll1lJ'lJn'lJlJVi(iV1'U~ b 1run'LI B 11 bbfl~1'1€J'LInflWU v-.1 ri 11 <J~V111.:J 
\J 'I' 'I 

6
'lJ~~l1-~'VltJl (Line 1 bb;;1~ Line 3) lV1tJ:lJmllJV1'L11LLU'LI?l'ln11 10 ill/100 ;;1tJ.lJ. (<JU~ 2-31) 

~ " 

http:n(;lV'LIi:1i911~L'U'LIn~m~'LIiiAllJJ'lln'llJJ?l-.11


(1l 1Jl.:J~ 2-7 ew·h.h::;f1e:l'U'Ue:J-lll'lf'j!;1.:Jn(1le:Jtl~(1l1~'If'j'U1tl~ll1v,tJmJ'uhi 

~qjqj~n1'iru - LL'Vltl hj'lf'j'U 

w, ww, W, WW lL'Vltl 'If'jU1tl~~lhmllf1 
d, dd, D, DD ll'Vltl 'If'j'U1tl~~lL~-l 

w, d LL'Vltl flll~VltllLLtJtl 1-1000; WW, dd = 1001-10,000; 

W, D = 10,001-100,000 LL~::; WW, DD => 100,001 !ill/100 ~'U.~. 

Phylum Protozoa 

Phylum Cnidaria 

Phylum Ctenophora 

Phylum Nemertea 

Phylum Rotifera 

Phylum Nematoda 

Phylum Mollusca 

Phylum Annelida 

Phylum Arthropoda 

Subphylum Crustacea 

Class Sarcodina 

Class Ciliata 
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Class Scyphozoa 
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Class Gastropoda 

Class Bivalvia 
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Cnidaria larvae** 
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w,d w,d 

d 

w,d w,d 
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W 

W 
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W,O w,d 

WW, DO w, dd 

W, DO W,dd 

W, dd w, d 

VWJ,D w, dd 
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WW,DD W,D 

WW,DD w, dd 

VWV, DO VWJ, d 
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Phylum Arthropoda 

Subphylum Crustacea 

Phylum Chaetogflatha 

Phylum Echinodermata 

Phylum Urochordata 

Phylum Chordata 
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" 
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~ 
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U'Vil:l~ nIil m.,J ~1il'J'IJ'UllilllJlfl 'l II 'Vi I:l~ nml'UlJ fIlllJ'IJ n'UlJ6'1~ f1 llll'Vil:l~ nlileJ'U~lill'IJ'U llil blJ1'1l 
, , 1J 


~ I ~ v~ Co I 7d 

bb'Vimf1lileJ'U fll11lVl'Ulll'U'U'1JeJ.:Jbb'Vi61.:J n lil eJ 'U6'1Iill'IJ'U1Iill61f1eJl'll~.:Jndl 1.00 x 10 VI'leJ 10,000,000 

!ill/tl111lIil1Lh/l~ l61 100 I:ltl .11. 1u~~tllVll:ll f1'Vitl lL'Vi1:l.:J n Iil eJ1..1 ~lill'1JU llilL~ f1lJ fll11l~f1~lJ)~Vlll.:J 
6 cf 7 Q..I __ V ~ ~.:::I , Q 

1.00 X 10 ~'l 2.65 X 10 1ill/ 100 I:ltl.lI. bb'V~6l.:Jf1liltlU6'1Iill'IJ'U1Iilbl:lnllfl11lJVlUllbUU6'1~G'lliltl·mru" , 
vllU bVl'Utl'lJtl.:JB11V1~tl nuBll (Line 1) ~.:Jlvl-rtlBVl5'Vi~ 'Ill nlLl.ltllG'11 EJVI~f1~.:J~G'llEJ~.:J ll~mJtll bll.l 

mm.:] lll.ltllvi1~U bbl.ltlll~l'Vi'i~tnltl'llU~'lLLl.ltll1.n-:Jtl~f1'l 'il 11 vr'l Iillll IIUl b'Vi'll'itl~ -1"1~'jl'1l1 (Line, 
2) blilmtl'Vil~tl1llruf1~1'lBll (G'lmu 9) lll:l:::'lJ1EJ~'lIil:::lueJeJn'1ltl-:JBll~VlEJ1-Ulln~eJ bf1Yl'VieJliln~lJ, 
Harpacticoid copepods bb~~ Cyclopoid copepods b'\J'Ubb'Vil:l-:JnliltlU~(Ill~lJf1l1l-lVlUlll,jU~'l 
nl1n~l-l~U 11utl1l1rulileJUtlU'lJ€l.:JB111VlEJIil€lu1u (Line 1 bb~~ Line 2) l~€l€l€ln'l-11'l'lllntl~blru 
nUBTl (Line 3 ll~:::Line 4) 'Vitlllfl11l-l'Un'lJl-l'IJeJ.:Jv11BeJ'U'lJ€l-:JVI€lEJG'leJ'leJl (Bivalve laNae) VI'U€lU, , 
6LJ (Arrow worms) bbl:1~m111b~EJLJ (LaNaceans) lJ~lil~lUG'I'l~LJ ('itl~ 2-32 n) ~lUll'Vi~'ln 

" " " 
v1€lU~(Ill'1JLJ11il1VlruJLJiifl11lJ 'llf1'1llJ ~l nl1ll 'Vi~.:J nlil eJU ~lill'lJU1Iill~ nbIilEJlJf111l-lViUl bb UU6'1.:J6'11il 

u , " 'V , 

tl'j~lIlru 1.67 X 10 
4 

~'l 1.49 x 10
5 

v11/100 ~n1J1l"1nll-lIil'j bb'Vil:l.:Jnlile.Jun~l.H~ulvlbbnbf1Yl'Vie.Jliln~l-l" , , 
Calanoid copepods, 

.
Gelatinous zooplankton G'leJ'l'UUIil ~€l Salps lbl:l~ LaNaceans 'jll.J'V('ln~lJ Arrow worms VI~eJ 

-VlLJ eJU6U Ll 'Vi6l-:J nlileJu~lill'lJUli?l1VlrulJf111l-l'IJn'lJl-l6'1'lVll.:JvllUIil~lU~tl n lnEJ'lLVlUe.J'lJ€l'lBl11 VlEJlilmJ1 U 
" QJ l' \J 

~.:JU1L1ru'U1EJ~'l'lJeJ'lLf1l:::~'i{'l (6'1mu 1 Iilll1LLm Line 2) (Ile.JU~1'l'1Je.J'lBlllVlEJ(Ile.Ju1U~'llL~LLm 
'll~ei'l-~VlCJl~'lhJ (Line 3 bll:l~ Line 4) lJf111l-l'lln'1llJ'lJ€l'lll'Vil:l.:Jnlile.JU~(Ill~Iil~.:JLl~€l'lfhJ'J~ne.Ju'Ue.J'l, , 


ll'ViI:l'ln(lleJLJ~1il15'lf1~lEJf1~'lntlU1L1rulileJUUU'lJe.J'lBl1 ('itl~ 2-32 '(1)

" 

lU~~Ll~'l l~eJU'Vi ~~Jllf1l-l 2556 tl'j~'1l1f1l-l Lb 'Vil:l'l nlile.Ju~(Illvr'lG'le.J.:J'lJUllillJe.J'lAtl'i~ f1 e.JtI 

lVllJ e.JU ntl1U~ ~tllVi m n LL~lJf111lJ~ n ~l-l ~lnll~~tllVim n '\.J'J :::'1l1 f1lJ Lb'Vi 1:1'l n(Il eJu~t'rJ'lJUlIil l~nii 
f11111V1UlllUU 2.32 x 106 ~.:J 1.09 x 10 

7 
v11/100 ~tI . l-l . ~'leJEi1uVi~m~EJlnuflliltllVlmnlL6l~G1~ 

~ QI" \J 

nl1 LL'Vi1:l.:J n (Il€l'U~lill'lJU11il1VI'\itl'j ~:lJ1ru 100 bvilL'duL~mnu LL 'Vi~'l n(IleJU'lJU11il L~nlu~~,j'lJmll-l 
VI'U-ILLULJ1n~L~EJ.:JnUIil~€lIilBlllVlEJ(Il€lulu blilEJii Calanoid copepods, Cyclopoid copepods 

LL~::: v11 BeJU '1J eJ 'lVi €l EJ G1€l ~ eJ 1 L tJ U n ~l-l bl?1U 19l1l-llJ1 vll EJ v11 Bmn::: EJ::: EJ Nauplius 'lJ€l'l bf1Yl 'Vi eJ Iil 

Harpacticoid copepods LL~::: LaNaceans (~tl~ 2-33 n) ~lULL'ViI:l'lrilile.JU~lill'lJU1IilLl-lb'1!LL'Vi~.:Jn 
(Il€luJUlJfIlll-lVlUlllUU~Ulbtl'j'j:::Vlll~ 3.64 x 10 

4 ~.:J 5.28 x 10 
5 

v11/100 6lU.11. G1'lnll1uflliltll 
" °1" 

Vl6l1m~nUe.JEJ u~l1runmhlVl~e.J('I1l-lblm Line 1 'VitlLL'W~'ln(lle.JU~lill~n~11~lnilt11L1ru~u 11u 

Bl11VlEJ(IltlLJ1u ~€liifl11lJVlU1LLUU'lJ€l~LL'Vi~ 'lfllile.J'U~lill'lJ'UlIil1V1'li~lnil 1.00 x 105 v11/100 6ltl. 

l-l. f111l-lVlU1LLU'U'lJ €l'l bb 'Vi ~'l nlil €l'U b~l-l 6'I.:J ~'U Iilll1'j ~ EJ:::Vll.:J 'I-11'l 'Ill nlil eJUtlU'lJ€l'lBl11 VlEJ'Il'Uii f111l-l 
" 

VlUlLLUU(;1'l(;1liltl1blrulil€lU~1.:J'lJ€l.:JB11~~lilnuBll1VlEJIil€lUn6l1.:J LL'Vi~.:J nlil€lu~lill~LtJ'U n~l-l LI?1'Ulvllln" , , 
Calanoid copepo ds lI"lEJ~1~bb6l~v11BeJU VlU€lU6\j lbl:l~ LaNaceans Iillmhvltl (~tl~ 2-33 '1J) 

http:I:ltl.lI
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~l 

Vl:lJ'Ub1tJ'U6'll 'H)1Vll'i 1 'U 'i ~'U'U'u II f1'Vll-:J'Vl~ l~ II '\I~ ~ -:J n I'l e:J'Uill'llil'U 'Vl 'Ul'Vl~Vlm tl Vl ~l tJ1'U ll ~ 'IJ eJ -:J tl1 'i, 

lU'U~~l~l vl'Uti1''U 1 'U?lltJ 1tJ€J1Vll'i 1 m~'U'U'ullf'\1'Umml1 vl-:Jll?lVl-:J1'U l'll 'il -:J ~ 2-8 ll'V'l~-:JnI'l8'U ilI'l1~ 
" 

il'U 'Vl'Ul'Vll U'U ~~ 1'lJe:J.:J II 'V'l~.:J n (91 e:J'U -W'IJ'IJ'U 1 Vl1:lJ1f1'i II 'V'l~.:J n (91 e:J'U1 'U ~111 'VltJ (91 e:J'U1 'U il ilVl ~ 1 'Ufl1l:lJ 
" 

VI'Ulll,j'U~.:J tlllll'V'l(l-:J n (91e:J'U ill'll tl~:lJ ~'U'~-:J1'U ~ ~JlVl~ lml(l~ ~~ ll~-:J 'i eJ-:J (l-:Jln ~e:J tl ~:lJ'IJ e:J -:J ll'V'l (l-:J n 

(91e:J'U~1'l1~n'Ull'V'l(l-:Jril'le:J'U-W'IJ'lJ'U1Vl'U11 'U IIVi ~-:J n (91 e:J'U ll(l~ tl ~lJ~ tl'ie:J.:J n'UllVi (l.:J n 1'le:J'U-W'IJ'Vl tl'lJ'U lVlll~~, , 

U'U f1vh~ tJ I'lllnv11Cl tl ~lJ~ n'U~1f1LLVi(l'l riVl8'ULL~~tlci:lJ~d]'U~~1 rhm Vi~.:J nVl€l'U ~(91 1 '1lUVl ~'U 1\11 Cl 
, , 'V 

LL Vi~.:J n (91e:J'U~1'l1~ n'U'111 nil~\11~1'UfIll:lJVl'U1Llt1'U~l?1Vl ('itl~ 2-34) , " 

m'il.:J~ 2-8 'U'Vl'Ul'Vl'Vll.:JULlf11'Vltl11 mflCl 1Cl81V11'i'lJ€l'lLLVi(l.:JriI'l8'U~Vlltl~lJlfil'1 11'U'i~'\J'\JUllf1 

'Vll'1'Vl~L~ 

Picoplankton feeders 


Nanoplankton feeders 


Microplankton feeders 


Bacteria & Phyto-all-sizes 

Omnivores 

Detritivores 

Carnivores 

Pteropods, Larvaceans 


Nauplii, Salps, 


Protozoan zooplankton, Pilidium larvae, Copepods, 


Lucifer larvae, zoea larvae 


Polychaete larvae, other decapod larvae, bivalve 


larvae, echinoderm larvae 


Isopods, Amphipods, Mysids, Acetes, Lucifer, 


me~alopa 

Cumaceans, gastropod larvae 

Medusae, ctenophores, ostracods, chaetognaths, 

heteropods 
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~~rJVI:::l~VI111~h.J~'V'l'U?11:lJl';lrJ~~~lll tinl~lutln~lJ1VI~1 5 n~lJ~--wfltlfi€J n~lJvm (JVI::: l~ 
(Phylum Mollusca) 'V'l'U~lmti 14 '11tJ~ n~lJ1~\~€JtlV1:::l~ (Phylum Annelida) 'V'l'U 16 1'1l'1l1i;1::: 

n~lJl'11'?1(;llL~tltI (Phylum Arthropoda: Subphylum Crustacea) 'V'l'U 13 'lJtJ~ n~lJ 1€J n11'111." 
LMlJ Phylum Echinodermata 'V'l'U 1 '11tJ~ Ll~::: Phylum Chordata AV n~lJtlm 'V'l'U 1 '11UVI, 

1'U~~1hvmlm~m"'vIi~f'1~nlv'U 2555 'vIi'U~{?l'jV1:::L~vn11~'U~'l~'U 38 'lJtJVI LlU'l€J€Jmu'Un~lJ 
VlvVV1:::L~~'1LU'UVI€Jtl6'lv'l~h~'1V1lJ~ 12 '11tJVI (LU'U~~~It1~eW~::: 31.6) 1~\~v'UVl:::L~ 14 1'11'1V11€J 

1'1';i€JUI'11'l (lU1J~~cil'U~€JV~::: 36.8) 1'11'6'lmL~V1J 9 'lJtJVI (LU1J~VI~l1J~tltJ(;l::: 23.7) Lvn11'111J L~~lJ 1 

'lItJVI Atl V111Ltl';i::: (~tlV(;l::: 4 .0) Il(;l:::~(;)lV1:::L(;ln~lJ~1J 3 'lItJ(jj (~€JV~::: 7.9) ~(;)lV1:::L(;lVlul~'UmilJ 
,"i 11" 

Vltl UVl::: L(;l~~VI ~1'Um llJVl1Jl LL,j1J 6'l'lV16'l(jj (i 'I ~mm::: 70.1 'lJ tl 'I ~(;)1V1Ul~m1'1 VllJ(jj ';i tl'l~'11JlA €J" , 
1~L~€J'UVl:::l(;l (~€JVi;1::: 19.7) lL~:::I'11'?1l'll L;ziv'U (~tlV(;l::: 7.3) 

o Molluse 

~ PoLychete 

III Crustacean 

• Others 

o Molluse 

~Polychete 

li1 Crustacean 

• Others 

ci1'U11J'l~LL~'1 L~€J'U 'V'l'l~ml'1lJ 2556 'V'lU~l'llV1:::L(;lVlUl~'U~'1~1J 25 'lJtJVI LLU'I €J tl m U1J n~lJ 
W€JtlVl:::l(;l~'1lU1JVltltl6'ltl'lc.h 8 'lltJVI (fi(jjlU1J~Vlcil1J1mm::: 32.0) n~lJ1~L~tl1JVl:::L(;l'V'lU,jl1Jl'U 81'11'1, 
(LUtl~(jj~1'U1tltlfl::: 32.0 'lltl'l'lJtJVI~'V'lU~'lVllJVI) n~lJl'1-r6'l1'l1l6/lm" 8 'lJtJVI (~tltl(;l::: 32 .0 'lJtl'l'lJtJ(jj~ 
'V'lU~.:jVllJVI) lb(;l:::n~lJltln1Fll1JlVl~lJ (V111btl';i:::) 1 '11tJVI fi(jjlU1J~(jj~11J1tltli;1::: 4 L~'U1~';h~(jj~11J'lJm, 
'<i\' l1Jl1J'lltJ(jj';i:::wh:J n ~ lJVI €J tlV1::: Lfl 1~L~ €J1J V1::: L~ LLi;1::: fl1'?11'l1 L6/l V'U1n~L~v'! fl1J Ll~ Li:l €JYl~l';i t:ln(i 'I, 
~VI~1 'U fl1llJVl1J 1 Ll,j 'U~::: 'V'lUllV1tlC.lVl::: Lfl~ ~V1~l1JlJ 1 n fi'l ~€J V fl::: 90 .8 ~11J1~L~m.lV1::: Lfl LLfl::: fl 

-r?1l'llL;ziV1J'V'lUbU1J~V1~l1J 1vtlfl::: 4.6 bli;1:::1vVfl::: 4.3 mlJ6'ilv1u 
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o Molluse o Molluse 
I:'li) Polychete I§iI Polychete 
[] Crustacean iii Crustacean 
• Others • Others 

'lJ 'i~'lllf1lJ~~lV1~ lflVlUl~tJ1tJ'flT:J1VI tI~ fltJ 1 tJ1tJq~t!lV1mmlfl~q ~LL~'l:IJ f111lJVltJ 1 LL,jtJ ~1h; 
LntJ 40 vl1/~1'i1'l LlJm 1~tI:lJVlfltl~fl'leJ1LUtJf)~lJL~tJ1tJvr'l~fl'lq~f1lfl 'itl'lfl'llJ1fitl1~\~ tltJVI~ LmLfl~ 
~'U~(;l1V1nflVlu1~tJf)~lJfI-ri;'{mL'1ltltJ1tJ'lJ1lJ1ru~lni1n~lJ 5tJ 'l ~(;l1V1~ L~VlUl~tJ1tJ f)1 ~tI fl~~n~lJ 
1tJ'U1L1ru(;ltltJ~WlJtl'l €h11 VIti (;lfltJ 1tJl~mu~ 1~'U1L1 rumlJLL tJ1'U~ cl1-~VI t.i1 ~ltJ'U1 L 1 runtJ ~11JtJ 
~'U~(;l1V1~ L~VlU1UfltllJ1nl~mu~l~1tJ ~ ~J1V1fl1 n ~(;l1V1~ LflVlU l~tJ~~'U1tJ'U1 L1rud'lJ'i~ n tl'U~l tI 
Vlfltli;'{fl'leJ11tJ~~~ltJfIl1lJ'VItJ1LLutJni1~fl Vfl~ 90 'Ufl'l f11llJVltJ1 LLUtJ'U tl'l ~(;l1V1~ L~VlU1~tJvr'l'VIlJ~ 
LL~~\?i~ltJfl11lJ'VItJ lLL,jtJ'Utl'lVltltli;'{fl'leJ1 L~lJ fl\?ifl'l ~J1n ~ltJ'Uw;i(;l tltJ~l'l'U tl'l ~111VIti (;l fltJ 1 tJl\?i tI~ 'U 

" 
1~L~ fltJVI~ Lfl:IJfI11lJ'VItJ1LL ,jtJi;'{,:j~tJ1 tJfl \?it! lVlflln LLfl~fI11lJVltJl LL UtJ'Ufl '1 f1-r i;'{(;l1 L'1ltl tJ L~lJ~tJ1 tJfl ~ 

'U "'I \J <>1 \J 

Lt~.,') ('i'lJ~ 2-37) vr'l df)1'i~fI11lJ'lln'U:lJ'U fl'l f1161(;l1 L'1l tltJ~11 tJ'U1L1 runtJ ~11 fl 1~ L UtJeJfl:lJTill A " , , 
1;'{.fIl~ LL 1 Vl ~fl:lJ~hh 'VIlJ1 ~i;'{lJ L~ fl,:j ~ In f1-r1;'{ WI L'1l tI:lJ:IJ L'lJ ~fl n~ fltJ~:lJ ni lVifl tI i;'{fl 'l eJ1~:IJ L'lJ~fl m UtJ 

611 'i'lJ 'i~ nfl 'U LLflfl L'1ltllJ f11 ~'U flL tJ (;l LLfl ~ f1-r i;'{(;ll L'1l tI tJ ~ ~ 'U ~ltJ1VI ru L U tJ ~(;11 ~ fl cJ~C:h'VIU1~tJ 
v " 

(epifauna) 'VI1m:n~'lJ~'ifltl'1tJf)~tJ (jnfauna) ~1'l ~lf)Vlfl til;'{ fl'leJ1~:lJL'lJ~ f)mLfl~t1'l vl11tJ~tJ~tJLLfl~ 
, " " 

l~L~fltJVI~ Lfl~~'U~ltJ1'VIrui;'{llJ1'i(l'U~'ifl tiLtJ~tJ (;l~ n f)tJVl1f)i;'{~1,:jUfl fl nVl1 fl tube ~:lJvl1L~mJfl'l ntJ 
.., , \J 'U 1 

~l ni;'{.fIl~ LL 1 \?i~f):lJ~hjLVI:lJ1~ i;'{lJ1~L~fl'l ~1f)1'U f)1'im1:V1~U~~tI~'l LL 11'l~fl:lJ1'U~tJU1L1 ru~Lfl'U 
vl1flcJl':)LL61I'l .:dl'U1L1rua111'Vltl(;lfl'U1'U:lJA1~ntlf)1'iL111yjvh1'U~tJ'lJ'i~lJ1ru -300 mV LLfl~fh pH ~1 
nil 7.8 ~'l61~VlfltJ61.fIl~atJ'Vl16i;'{1'ii;'{'l LLfl~flflf)<aL:V'U~l~'lll.JL'VIlJ1~ i;'{:IJ n'U~(;llV1~ LflVlU1~tJ~:IJ~lvl1 

'U 

a fltJU:lJVl1fl 1l.J:IJ~'l'lJf)f1~:IJ~lvl1 vl'lJtJ 1 tJU1 Ll run'U ~ll~~tJ~~ f) fltJ:IJ'lJ1:1Jl ru BtJVl16 I;'{ 1'ii;'{ 'l , , " 
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bbtJtJ~l61eJ.,'J'lJ eJ.,'J'i::tJtJil b 1A1 'UlJ1ml11 'Uell 11 'Vltl WleJ'U1'U 

nl'i~mmbUU~l61 tJ.:J'lJ tJ.:J 'i ::uuil b 1 r'll'L1 ril11'VI tJ!iltJ'LIl'LI LU'U Ill'i b1J~ tJ'U LL 1J61 .:J 'lJ tJ~?ll 'i tllVl l 'l 

'lJtJ.:Jbb~61.:Jn !il tJ'UV;'lJ1~tJ1J'i::~n~1.ubbutJ~161tJ.:J DelFts 3D (Delft Hydraulics, the Netherlands) 

~1 'U'lJ eJ.:J hydrodynamic model A 1 'U 1 ru 'i:: ~tJJ1ll61:: f1l 'l1 Vl61'lJ eJ.:J m:: ll?lJ1 b ~ eJ ~161 eJ ~ III 'l 
1Vl6ll1tJ'Ubb61:: transport 'UeJ.:J?I?ll'i1'U~'U~pjm~lll61::'Lhhfl:u1'U water quality model l~tJA1'LI1'U 
~1'lliJl!ileJ1rlrum~Jl AtJ eJruVlJliJ rllllJlfhJ ?ll'leJ1Vll'i'lJeJ.:!lLYH:l.:!n!iltJ'UoW'l! l~Lln LLeJlJllJLutJ. ." 
1'U1!il'JbIiJ'LI 1'L!L!il'i!il-l'Ul!il'iL'il'U vJeJi:HvJ!il-vJtJ?lvJeJ1?t LL61::~~Lrl!il-~~ntJ'U 1'U1ll'lpjn't'11rlf.:!;1\~.u.umm 

" 
f)rumYiJ1LL61::1J1lJlru?ll'ltllVll'l'lJeJ.:! '1i1.:! ()~J1Vlm m~B'UYi()r'I~IllI'J'L! 2555 b u'U.um,j61th L oU1LL(I::l.u 

LL Umh(lB.,'Jvh'Ul I'JYil'llilLWlB1'V)n b~B'U 'il'U~.:!L~ tJ'UYi ~'t'1mfllJ 2556 l~eJ L1J~I'JULV1I'JtJrllllJ ~ntilB.:J 
'UeJ.:! LL UU~l61 B.:J nu.um,j 6l'illnlll'i m1 'illVlm rl?t'LIllJ 1 'U ~~ I.L~.:! l~ B'UYi ~'t'1mrllJ 2556 c.J(I III 'lpj n't'11 

YitJll~ 1 B ruVi JliJ~1~'ill nlL tJtJ ~161 B.:J EJ':! ~1 tll1~ l~WI'i1 'ill~1~ 'ill nJllrl?l'U llJ 'i1lJ.Jf.:J 'i1J LL UU nl 'l 

f1'j::'illl'J'lJ~.:JeJru~JliJEJ.:JLL!iln~l.:Jn'L! ('i1J~ 2-10 LL61::'i1J~ 2-38) ll~rlllmAlJ'lJeJ.:JJ1'Vl::l;1'L1ril11'Vl1'J 
'I " \J \l 

WlB'LI1'L!L~eJ'LIYi~'t'1mrllJ 2556 ~1~'illnbLUU~1(\B.:J:W~lB~1'L!Yi~m~mnU~1~m1'illVll~'il1.:JLl(\:: 
'i1JblUUIll'lLL~~m::'illl'J'lJeJ.:Jrlllm~lJ?leJV1rl~€I.:Jn'LI ('l1J~ 2-11 Ll61::'l1J~ 2-39) rllllJL.ulJ.u'LI'lJeJ.:J 
\J " " 

i:lT~tllVll'i1'LIl!il'il'il'LIilil'LI'VI~~ AeJ LLeJlJllJb uI'J-l 'LIlWl'lL'il'Uvtl~'il l mLuu,jl 61€l.:J ('i1J~ 2-40) 5.:!LL!iln~1.,'J
" 

'ill n~1~m1'illV11~ 'ill nmfl?l'LIllJ LL~LLumh(l eJ.:J'UeJ.,'J1 'LIL!il'i'Vl-1 'il1m L'il'LI~l~~.:! LLlJ:WrllllJ L .ulJ.u'U 

Lb!iltl ~ l.:! n'LILL~:W 'l1J LL UU nl'lLLYi~ n 'l:: 'ill tJ"eJ V1rl~eJ.:J nU~1~!il'i1 'illV11~'il1.:J 
" 
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nl'J?lm~IlU'l~8V11,:ji:1n 18~ Aru.fll,,~J1lli:1~eJ,:jfi'Lh~ n eJ'\JVll,:j~1.fll'l"l1'U'J~'\J'\J'unf"1 B1llVl8, 

(?1eJ'U1'U'J~vri1,:j~~J1Vli:1ln tJ 'I"I.f"1. 2555 n'\J~~ll~,:j tJ VLf"1. 2556 lLi:1~,:j1~L~'U~Vl5'\"1i:1'1leJ'IJ1~~~eJ 
'J~ tJ'\Ju L 1 f"1Vl~tl~'U~ B 111 Vl8 Vl tltJ 1 'U '\J~ L 1 ru n'U B1l LLi:1~'\J~ n ru~'I Vld''UVl nL5 tI,:j LVlUeJ L~ tl'l 'l1 m,Ji:1 

nl'JPim~lLLi:1Iil'l'-h1'U~~J1VlmmrtJ Al1lJLfhJ'1Jtl'lJ1Vl~ Li:1~'II.I.~~lJ1i:1'11U~'I'J~~'\J Al1lJ~flllJLn'U 3 

LlJ Vl'J Vll'l~'1 Vl~ltJ (?lnL5m L VlU tl'1Jtl,:j n'U B 111 VltlVl~ tl~,:j LL(;]U1 nLLlJJlvi1~'U U1 nLLlJtl1LLlJ mw,:j LLi:1 ~ 
'l!18~'Il'\"I'I!'J'\J~Jjrh~1 fl11V11,:j~,:j Vl~1'U€I€lfl'1JtNB111VI tI(?l€l'U1tJ Atl '\J~n ruu1nLl.~J1L~1'\"1'J~ til U1 n 

lLJ.jJ1'\J1'1U~~,:j\J'U(),:j'1l1t1~'I~'IVlllil'l!i:1'\J~ ('JU~ 2-1 ~,:j'JU~ 2-3 LL(l~'JU~ 2-10) cil'U €IruVlJllJ'Iltl,:jJ1 
, '\J '\J 'U ~ " 

VI~L(l1tJ'\J~nruifJj~lertJ LL ,J'J1'U'lil,:j nl1'1u'J~lJ1ru 3 tl'l f"11L'1l(l L~m'l1tI'1Jru~~'U~nru~'U'1J~).:JB111VIti 

t1l€Jtl1'UiJfl1'J~'ULLU'J'1JtN€lruVlJllJ~lnll A€I U'J~lJ1ru 2 €I,:jf"1'IL'1li:1I.'litli:1LVh,!'U €Iru'VIJllJLL(l~m1lJ L~lJ 
, \J 1 '\J . 

'1J tl,:jJ1V1~ Li:161,:jtJi:1()'I fl1'Ji:1~m tI'1JB'I €IB n'll L:V'U1W.Jl(lJ1vll1~U~lJ1ru€lBfl'llL\J'U(;1~(;11t11 tllJdml1V11,:j ~.:J 
(?l~1t1(?lfl'lltl.:JB111VltlVltltll'UiJ~1i:1'1€1 8Lil'l"l1~'\J~Llru~ltl1~'J~ ~'\Jm1lJ~flllJLnu 2 LlJ(?l'J nl'J~fllllJ 
L~lJ'1JB.:JJ1~.fftl~1 n'\J1tI~~ nLL(?l~~1;ntlVll 1 ~t.nlilfll'Jt.LtJn.ff'U'1JB'IlJdmJl Jl~~l t.t.(l~J1ltI~~nhjiJ 

fll'Je.Ji:1lJVl~mt.(lmu~t1tJn'\Jl'U t.t. tll~.:J iJe.J(l~'Ufll'J(;1~mtl'1JB.:JBBfl'llt.:vtl'llfl~ltll(;1'11ultI~~ n~.:J'I"I'\Jll 
€I tln'llL'ltl(;1~mtl'l~(;1~ (;1,W8l'l'JlIilL~l 'ltliJrh~'U Ll U'JB8'J~VllJ'I 2.5c 3.0 lJ(;1~(ln1lJ/~m ('Jll~ 2-5 

~ ~ 

Lt.(l~ 2-6) L~€I'1'lln t:lf1'l111 'L11-a1:u n 'l n'J'JlJfll'J8Btli:1m t1i:1l'J~tlVI~ ffililtJt.L'\JAVll~t11uJ1LL(;1~hjiJf11'J
" 

LL(lnLu~tJtln'\JlJl(lJl.ff'U'\J'U 1'U'Il ru~~VIl'l ~'IVl~l'U €I €I fl'1JeJ'I ell11VltlVlB'U1'U,!'UeJB fl'llL\J'U(l~(;11t11'U~ 
~niJ~l?l'l f111 4.00 lJ(;1~n1lJ/~ Vl'J 'Ju LL '\J'\Jf11'JLL'I"I~ n'J~:V1tJ'1lB'I tlruVlfllJm1lJL~lJ'1JeJ'IJ1V1~L(;1 LI.(;1~

'U 'U , '-I 

€I €I fl'll L:V 'U (l ~ (;11 tI i:1 €I Iil A~ €I 'I n'\J e.J (;1 nl 'J Pi mill 'U L~ €I 'U Vl (l1 AlJ LI. (;1 ~ 5'U 11 AlJ '1"1. f"1 . 2 5 5 4 '11 €I 'I. 
Wattayakorn and Jaiboon (2014) I.L(;1~B'YQ(;1 \pruU'J~Vi'\J1VlU LL(;1~Aru~ (2556) lt1'1~J1'VI(l1n 
I'll pH '1JtNJ1V1~L(lluBTllVltlVleJ'Ul'U~'ULLu'JB~1'U'lil'lnl1'1iJA1LIl~tJt.U'U 8 .04±O.20 LL(;1~Jj~1~1~1il 
'\J~Llrun'Uel11~'1LL~U1ml.lJtl1 L~l'w'J~tJ11UVll'l(?l~l'UVlfl ~'1'\J~ L 1 ru'l!l tJ~'1L'I"I'I!'J'\J~ '\J~ L lrun'Uel111 VltJ. 
llilmll'\"l1~Vl1'1~'1 (?l~l'UVlfl L5tJ'ILVlU €I I. U'U'\J'1 L1 ruvh~1'\J~Vl5'1"1(l:V1 flJ1vhVl~ €Itl1~1il LU'U U'J~ \l1V1 flU iJ. 
fll'JL U~tJ'ULI.U(l'l'1J€I'lU:v~tlVl1'1?1 fl1 tI~I.L(;1~ LAiJ B8'1 oUV1 L:V'UlliltJ'iJ:v~tJ~'l LL llil~€IlJ~fl~11lJ1 fll'J~'ULt.U'J 

1'U'lil'l~f1l1,:jfll1'\J~Llru~'U 1 '1JeJ'IB111 VltJVl€l'U1'U ~'lihil~LU'U~1~()'Im1lJLu'J1~'\J1'l'1JeJ'l'J~'\J'\J'\J 
UI. If''1V11'lVl~ L(;1l'U'\J~1.lruffi~ 

nl'JLt.'I"I~n'J~'l1t1'1JB'l?l1'JB1Vl1'J~\lll.{J'U~ml.'I"I(l'l nVleJ'UVi'l!l'UlJdflJ11wllllVltJVlB'U1tI L U'U;)l 

~llB111VltI(?lB'U1'U1~1'\Ji:11'J eJ1Vl1'J'llfl Lt.lJJ1~'l~(ll8~eJ ci~l'U'\J'U'1JeJ'lel11Vl~B'\J'1Llrunwhl U~lJ1ru 
" 

'lJB'Ii:11'JB1Vl1'J~,:j1'UImL'l'ULLfl~~ eJ?I~€I1?1 LL(lIil'l11el111VltlVl€l'U1'U€l8.flltl1tii'?I.flll~(ll'JB1'V11'JU'1lJ1ru
" 

~'I (eutrophic condition) l'U '1 ~J1Vl(l1 nt.t.(;1~".flll ~ (l1'J €I 1 Vl1'JU1'U n (;11'l (mesotrophic 

condition) 1'U'1~t.L~'l t. ~eJ'l:V1n1'U'1 ~JlVl(;1l fl'!'UU~lJ1rui:11'J€l1Vl1'J1'UIVl'JVJf1~uLt.'\J'\J AB 1 'UL(;))VI

1'UIVl'H'l'U t.t.mJIlJt.utJ-l 'U lVl'J L:V'U Lt.(;1~ (l1'J eJ1Vl 1'J1'U IVl'J1. :v'U~tJVI~tJ~(l~ i:1ltlJ1 (dissolved organic 

nitrooen, DON) iJA11lJt..ulJ.u'Ui;I'l'\J~Llrun'Uel1l ('JU~ 2-15) t.'li'Ut.~mn'\Ji:1l'JmVl1'J~ eJ"~B-ri:11mu 
:, '\J \J '\J 

'lJeJ'I~BG'lL~Vlt.t.i:1~'VjeJG'l~B-rG'l~'UVI~tJi:1~mtlJ1 (dissolved organic phosphorus, DOP) 'UeJn'lln11 

{f,:j'l"l'\Jl1'\J~ I. lru'l118~'l U1 n bbllJ1 t.t.ll n i:1eJ.:! LLi:1 ~ LLllJlvh~'ULU'U'\J '1 Llru~iJ'1J €I.:! i:11'J €I 1Vl l'J'Il~LAVl 
<a~neJ'U1'UlJdi:1iG'l,:j nl1'\J~ Llru~'U1'U elll1VI CJ Vl eJ'Ut'U Lt.i:1~ Al1lJ b .ulJ.u'U'IlB.:!<a~t.AVll 'U f1 ~JlVlm nlJA1G'l'l u ~I'\J '\J 
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nll1'UfI(11LL~':lLnm.J'vhwh('ju~ 2-19 LL(l:;'jU~ 2-20) f1l'j~,meJl'\l11'j'1JtJ,:jLbV'lmn(irel'UYl'IJlJUTIJlru6'1,:j
QI~ ~ ~ ~ 

1'UU~ blrun'U~lll(i1mi:lvn:;'v11,:j~,:j t'ld''U(;1nbutJ,:j b '\1111 m1'U6'1tJ(11f1~ tJ~ nu f1l'l~'\J~mruflfltJ1'jYlfl~ W 

'1JtJ-1 bb ~(l.:J nt'ltJ'UYl'!JlJ ril~.:J nll 20 iJ(l~ nrl1/flU .11. 1'U U~ b l ru~~t'ld''Ut'l n'IJ tJ-1 n'U ~ll1'U~~Jl'\l1m n 

lLfl:;U'j:;mru 5-7 iJ(l~nrlJ/61U.lJ. ~U~blru~-1t'l::;l'UtJtJn'IJtJ-1n'Urilll'UfI(11lb~-1 ('l'\J~ 2-25 'j'\J~ 2
"I ~ 'V \l 

26) 

'Uil mllflfIJllJ L-rrlJ-rr'U'\I1~ilU~lJ 1ru'lJ tJ -1611 'j tJ 1'\111 'j LL~61:;'lJtJ Vl \I:; lJ B'v15~ (l~ tJlJ161~hm~1'U';iU
" 

fl61BhYl(l~ W 'lJtJ..:] Ll~61-1 nl?ltJ'UYl'IJLL~l ell?l'jl~1'U'lJtJ-1~1'jtJl'\l11'j~~lLU'U~tJnl'jb~U11?1'IJtJ\lLL ~61..:]n 
(;1B'UVl'IJ1V1mi:l~1:;ell?l';i1~'"J'U'1JtJ \l1'U11?l';iL\I'UtJtJ'U'v1~~l'im-l B6'1yj tJr~ilU'U'v1~~ (DIN:DIP) 5..:] LUW;(l~~":] 
~m1:;~lJ~l 'J EllVT1';i il11 V1 ill VT,j \I LtJ'U ~l 'j tJ 1VTl 'J~ ~lnVlnl 'J L~U1(;1'lJ tJ.:J LL ~ ~..:] n(;1 tJ'U-W '!J'j'"J lJ~-1 nl1'.:J 

LfI'n:;t.1LL?I-1'IJtJ":]LL~~\I nt'ltJ'U-w'IJ!i1'"JCJ ~(lnl';iPi m'n~Ull elt'l';il~lU DIN:DIP 1 'Uln~J1U~L1ruti''UeJl1 
LL61:;VtJfllJl(;11lJLl'Ul'IJ1CJ~":]L~'IJ'j't~~--W'v1tJliJ~1~lflll 10 l'U~~J1VTmn (t'l1'J1-1~ 2-3) ~":]~lnll~l 
Redfield ratio 16: 1 \'l~V1":]llC-l~ ~~ (;1L.ntJ-1 (I)'U \l1n f1l';i~":] LfI';il:;t.1ll,mL~:; fll'H~U1(;1 'lJ tJ-1 LL Y/~":] n(;1il'U 

-w 'lll'Um~J11'U!i11'UU'U'1ltJ-1 eJ 111'v1 tJ l>l tJ'U1'U fI n ~1 n Vl!i11 tI ~1';iB1VT1'J1'U1ml\I'U~":] ~tJV1 fI~B-1 nuC-l f1 
" 

fl1'JPimn'IJv..:] Wattayakorn and Jaiboon (2004) l'UU~L1'JeJ111'v1CJMB'U1'UL~'Un'U l'U'lJru:;~~l'U 
~'U'lJv-1 eJ111'v1tJl?lv'Ul'Uf1-11'\J\I'U~-1U~ L 1 ru~~ nuri 111VIti (;1tJ'Unm.nT'UtltJ1 U~[I1l:;~iJel(;1'Jl"l'U'lJ eJ-1 

'U 

1'Ul(;1'JL\I'Ul'ivyjB~yjB1'G'I~eJ'U-rrl":]?llJV1f1~ (U';i:;mru 16:1 ~..:] 20: 1) ~tJnl'JtllhJ1mVl mL~f1..:]n(;1tJ'U-W'IJ, 
1Vl tJll1iJu \I ~ tJ L~tJ":]?I1 ';itJ lVT 1 'J LU'U ill ~1 n (11 n 1 'J~-1 LfI'j 1:; t.1 LLG'I..:] LL~:; n 1'J b~U1(;1 Ll~ tJ 1 \liJu \I ~ tJ 

~-1LL1())~tJlJtJ~l\1~'ULu'Uill~lnVl f1l'l~-1 bfl'll:;t.1LL?I-1LL61:;fll'H~U1(;1 U~LlruUl fl LLl-IJ1'lJtJ-1 eJl11'v1tJ(;1tJ'U 

1'U~1 'U1VT 'li b U'UlLVT~-1~1l1'IJB-1 ?ll'J €l1VT1'j'IJ tJ -1 LL ~ 61-1 n (;1 tJ 'UYl 'IJ bL~1 'U 1] ~J1VT611fliJ f11'l~?!lJ'lJtJ-1m ~ 
J 1 LAlJ nu J 1 ~())~1 VT ~~-1 ~VI:; b~Vll-1'\J lfl LLl-I Jl?!l tJ1 'U ~1-1 '1 ~ -1 e.J~1 ~Jl~ tJ 'U-rr1-1 ~u LL~:;lJ V1:; n tJ'U" , 
lL 'lJl'U61BtJ~B'U-rrl-1?!-1 ('l'\J~ 2-13) vh1~u\l~m~eJ-1lL?l-1tJl\1Lu'Uu\l~tJ~ln(11Bmj"i:;nl'jVT,j-1~~lnV1 

'U " 

fl1'l~-1 Lfl'Jl:;t.1LL?I":]'1JB-1 LL~~..:] nV1 B'U-W'llLl(;'1:; ~-1 b?l1lJ1~LL~~-1 n(;1tJ'U-W'IJ'IJ'U1VlL~ n~lJelml~l'U'IJ tJ\I~U~ 
~1~tJU1lJl(;1'JL'll~~?I":]?lllJl'Jmnu\.~cn~~":]-11'ULL?I-11!i1~flll\'\''W~.:J n(OltJ'U-w'IJ'lJulV11VTrulJC-lf11~'\J~1l1ru 

" u 

flf1B1'lYl~~ w ~(;1'Jl\ll(11Hi'\l1flU~L1ruti''UeJl1~1'U1VT'li btJ'Uflf1 eJ1'JYl61~"l mL'W61.:J n (OltJuYl'IJ'lJ'U1V1Yl1fl 

LL ~~..:] nV1tJ'U ('jU~ 2-24 LL~:;'JU~ 2-25) ~1'U1'UflV1LL~-1~U~lJlruJl~Vl':illflUlflLLl-Ith;lVl~.:J,r'U LL~:;
\l 'V "I \l 

?ll';i€l1VT1'J'lJB-1\.\''W~-1 n(;1eJ'UYl'lJ~Vl~-1fllll'U~l-1thvl(llfl,r'U~Ull~(11~l'U'lJeJ":] fI~tJ1'JYl~ W ~lml 'W (;'1-1 n 

(OltJuVl'IJ'lJ'U1V11lJlf1'JLL~f1.:JnI?lB'UL~lJfl11lJ~lAqJ~'U 

fmPim~llf1'j.:J "fl-1U'J:;'lJlf1lJ'IJ tJ\I LL 'W(l.:J nl?l tJ'U-W'll'lJ'U 1(111lJ1f1'J LL'W (;'1.:J n (Ol€l'U1'UU1L1rueJll1'v1 CJ 

I?I B'U1'U~1 tJ8'U5'UmllJ~1r1qJ'lJB\I Jl~V11 'U f11';i LtJ'UilTt11?l1'lmm';i~ ~1 L tJu ~B fll'J ~-1 bfl'J1:;t.1LL?I-1 LL~:; 
fll'jL~UtV1'lHl-1 LL 'W~-1 n (OleJ'UYl'lllJl5-1U1L1 rueJl11 'v1tJ(OlB'Ul'UtVl mtl'W 1:; U~L1 ruti''UeJ11~iJG'll'JB1'\111'j1'U 

U11l1ru~-1':il:;V'lULL 'W(l-1 nl?l€l'UYl'll'lJ'U1V11VT'li~fl'lllJ nll'tJ1 L1ru~'U '11'UeJl11'v1CJV1€lU1ULL(;'1:;fI11lJ'Iln'lllJ 

'1J tJ-1LL~(l-1 nt'lBuYl'IJ(l(11~-1 t'l1lJ'J:; tJ:;Vl1-1'1til\1eJ tJ n \11 nUl mLllJl (t'll'Jl-1~ 2-4) tJ.:J AU';i:; fleJU'lJtJV1'1J eJ-1 

LL ~(;'1-1nt'leJ'U-w'll'lJ'U1V11VTf;U~~U1'UU1LlrueJlll'v1CJl?leJ'U1'UlJfI11lJfI~ltJfI~,:j nU~LflCJlJ~'jltJ,:jl'U1nUeJ ~I?I 
v 'U 

111l1':il:;Lu'U l(11eJ:;t'leJlJ?l~(l Choetoceros VT(lltJ'lJU(11 l(11eJ:;l?IeJlJ'!JtJ(11 5keietonemo costotum 

LL(l:;lVleJ:; (;1tJlJ~lJ'lJ'U1V1L'1j(;'1~1VT'li L'Ii'U Thoissinnemo nitzschiodes, Rhizosoienio spp. bb~:; 
Hemiouius sp. 'jllJ~.:jl'1j1Jll'ULLUAViL~tJ Trichodesmium erythroeum bL~:; 1(111'ULvv~~m\lm~1?I 
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, ;/ , lJ 

Tripos furco Vl~€I~m~lJ Cerotium furco ~')tJ ll¥l(1,:jn(?1€1'UV1'lJVI,:jVllJAVin~lllJl1J:IJ';iltJnU'lJ€I,:j 

nl';i l~lJ ~1'Ul'U :;]uvh1VI d'1 A'lbl n-!:] nl ';i ruJl VI~ l m 'lJ~ tJ'U~l 'U ~lll VI (J (?1 €I'U1 'UlJ l ~.:Jll~l 'U €J~(?1 
(Suvapeepun, 1991 16'1flrul ~'1J'1Jllil~,j 2527 ll(1~6Al1(?1,j U€ltJ1mn 2548) ~,:j~\A€I:;(?1€1lJ 
Choetoceros curvisetus ~.:J¥ludJ'U'1rUAlv\'U1'U nl';i~mn fl ~~tilU'U'lJUA~¥lU l~lJ~ l'Ul'UlJln :;]'Uvi1 

1VlJ1Vl~ l(1L 'lJ~tJ'U~1'Ut;1ml:;~:lJt;11';i€llVll';i'lJ~:lJ1rut;1.:JlAmtJ~1~t;11';i€llVll';i;a~ lfl(il L 'UlmVl ll(;l~
\J 

yj€lmyj(il ';illJ~,:j1'U~'Nll~1~J1Vl~l~iil'llllJLAlJi'i€l'U-iJl,:j~.:J ~l-:j~ln Tripos furco ~.:J~~L~lJ~l'Ul'U 
lJ 1 n~'U l~ €I 6'll'HJ lVll';i1.'U1ml~'U ll(1~yj €I 6'lyj €I ';i 6'l6'I-:j ll~:; 1'll1:iJLAlJ'lJ €I.:J J lVl~ l(;l ~ El'U-V1.:J ~lVl~€JU~ II ru 

" 
'lJlmlliJ11'U~l.:JL1(11~iinl';it:.l6'llJnuJl~A (Somsap et al., 2015) 

'lJ';i~'1l1AlJLl'W~.:J nl'leJ'U~m1'UB11LVltJl'leJtJ1 tJiiLl ~(1.:J n(ileJtJfIll';iLutJ n~lJLv\tJll~:;~ltJ1VlruL utJ, ~ 

LL ~(1.:Jnl'l€JtJ~1'l1'lJtJ1AL~nnll 200 LlJ1mLlJ\9I';i lL 'W~.:Jn(ileJtJ~(illf1l1 ';i1tJ'l~JlVlmn-qn-qlJ nl1'l~ LL~~ 
LL~Ll~(1~ n(il€JtJ~\9Il~lmll n ,,'Uii I'll1lJ-q n-qlJ 1 tJ'l~LL~-:j~-:j nl1 'l~JlVl(11 n nl';im ~~ltJ'1l€J~ U'I'l (;l-:j n 

l'l€JtJ~(ill~~'I'luVltJlLLUtJU~LlruntJBllLL(;l~ ~-:j\9l:;ltJ(il n'lJ€J.:J rillLVltJ(il€JtJ1tJlJl n nl1Vll.:J~.:J l'l~ltJ€J €I n 

L~tJL~tnnU~LAtJii~';iltJ-:jl'ULn'U€J~(il (6'ltlV mjh~''U5 2537) 1fl';i-:j6'l~1-:j'lJ';i:;'1l1fllJ'lJeJ.:J LL'W(;l.:JntileJ'U" , , 
~m1tJU~LlruBllLV1tJl'l€JtJ1tJiim';i~tJLL'\.h\9lllJeJ-:jrl'lJ';i~neJU'1lUA fllllJVl'Ul Ll UtJ LL(1~lJl~~lm~'lJ€J.:J 

u¥l(1-:jn\9l€l'Uw'1l1tJflAlbVl~lnvt'l'lUlJl(;l~,lm¥l1tJ';i'lJ fl~€J1';i~(;l~ W ll(;l:;AlllJVl'UlllUtJ'lJ€I.:JU~(;l.:J n 
"I" " 

(ilBtJ~'1l'lJtJ1ALlJ1A';iLL'W~.:Jn(il EltJ~~ ~:;¥lULLvm,l n (ilEltJ~(ill~-:j'lJtJ lA l~ nlL(;l:;'lJtJ1A1Vlqj-qn'qlJnl11 tJ 'l~ 
Ll~.:J~U~~-:jn\9leJtJYi'1liil'llllJ'1ln'1llJ LL~ :;lJl~~lm¥l ~l nl1 tJ a mll ntiu ¥l~,:j n (il€JtJ~(ill~¥lu'1ln'lllJLutJ.. , .. .. 

n ~lJLv\tJ LUtJlLYi~.:J nl'l€JtJ~till~iiuVI'\JlVl1tJnl';ifltJLL¥l~.:J n tileJtJV1'1lLutJVI~n cil'UllYi(l.:J n til€J'U~l'll~ii, 
UVlU1Vl1mh~uofftJm';ifl'U (trophic level) ~~-:j~tJL'lJ ~B Yiln~n'UlL¥l~.:Jfil'leJ'U~l'llV11eJ~(illVl:;L(;l 

~ drI I.,J""" ~ ~ Q.)" odI I~.q ~ I I.JQ,.:;:j ~ 
'lJtJ lA L(;ln VI';ieJ n~lJVln'UVI.:JYi'1lLL(;l~?lm Vl';ieJ n~lJVI n'U"llln ~:;lJ AlllJ'1ln'1llJ\9Il m 1 n~lJVlntJ LL '\'l(;l.:J n .. .. .. .. , 
\9IeJtJYi'1lll~:;LL'I'l~.:J fi(il€JtJ~l'll~ nmllVll';i 'lJ'U1VlVllflLL~~.., n (il eJtJ lL(l:; LL uAvh~tJ LL'\'l(l.:J fi Vl €ItJ~till~~U 
LUtJn~lJL~tJii'lJtJ1AL~n fieJ ~lrieJtJ';i~tJ:;tJm'W~tJ?I'1JeJ~lAYi'l'lBA (Copepod nauplii) LL(l~n~lJ 

Calanoid copepods ~-:j Copepod nauplii LL~~ciltJ Calanoid copepods ,r'ULUtJ~~l~~lf1'1J 
'1JeJ"'LL'W~.:Jn(ileJtJYi'1l'lJtJlA';i~Vll1'" 2-60 LlJ1A';illJm (Finlay and Roff, 2004) ~.:J';illJ~.:JLl'l'l~.:Jfil'leJtJ 
Yi'1l'lJtJ1V!tJlltJLl ~~~nl'l€JtJLL~~ LL ~~-:jfi(;)€JtJYi'1l'lltJ1A1:I.l1mLL~~.:J n(ileJtJ~:IJ'lltJ1Vl L'l!~~L~n l~tJ LA 

v 

€I:;(ileJlJ Choetoceros VlmtJ'1lUA LL~:; 5keletonemo costotum ~-:jutJ~",'Wull'l'l~.:JnI'lEltJ~(ill 

'lltJl Vll~ n 1 tJ U~ L 1 ruL~tJl n u~iiAlllJ'1ln'1llJ'lJ eJ-:j LL '\'l~,:j n I'l eJtJYi'll'lJtJ IV! LlJ1fldLL'\'l (l-:j fi (il €ItJ?I.:J lL~~ ii , , " 
'lJ~mrufl~€J1';i~~~ w ,nntJll'ULL~~-:jnl'l€JtJ?I-:j~htJ~-:jm.:Jnuu~Llruuln LLliJ1Vil ~tJVl1€JVip!(il:;l'U (il n 

" 
LUtJ-lLVl'u€J'lJeJ-:ju~ LlrunUe:lll tJeJ mll nti1tJflAll~-:j~€JruVlfl:iJltJ~tJ'lJ€J-:jJ1Vl~ L(l~l nl1 flAJ1Vlm m1'U 

1:>1 \J .. \J "'\1 

tJ€JnLVl'ueJ~ln Copepods LL '\'l(l.:J n (ileJ'U~m1tJ e:lllL V1tJ(ileJ'U1tJ '\Jl-:jcil'ULuun~lJ~(illV1~L~~ii~ rurh 
.0:::). I 'iJ IVd/Q..) "dd 

V11.:JLp!';i~,)in~ L'1ltJ ~"'lfltJ (Mysids, Lucifer LL(l~ Acetes) tJeJn~lntJtJ.:J'\'lU~n(;1mVllJ~ruA1Vl-l 

Lm~~fl:;] L'1iu ~nn.., (In'lJLb(;l:;(;ln'lJm Luwil'U ~-:jtiLL'\'l(l..,n(?1eJ'U~(illn~lJn-1LAm1tJ~1';i"'~'I'lLbUU
"'" 'U .. 'V \J \J .. 1 

omnivores AmUtJiJ~ l 'lJ€l.:JLL~ (;1-1 ntil€l'UV1'llLL(;1~LL~~.:J n(?1€J'U~(i11~'1J'U1A L~ n~ -16'11lJl':ifiL'lJ~tJ'ULL'lJ~..,
" 

'lJU V1'lJ El.:JmVll';i~ ntJ (illlJfllllJ'lJn'lllJVl1 eJAlllJeJV!lJ 6'llJU';i ru'lJ €l-1 EllVll 'j1m:;uu u L 11'1 
~ • ~ \l 

I 
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'lJd~'1JlfllJ'lJeJ.:J ~~1'Vl~ b~VlU1 ~'LI1 'LI u ~ b 1 ru ~111 'VltJ ~eJ'LI1 'LIb U'LI~l ~(i~ ?1.f11'l"l bb l(i)i\' ulJ~ 
b'lJ~tJ 'LI bb 'lJ ~ -31'lJ '.\llf)?1.f1l'l"llJddlJ'(!l ~~1:w C1 mum 'LI bb(i)b~lJ 1'LI ?1m~'lJf) ~ ~~l'Vl~ b~VlU1 ~'LI '.\ldj fllllJ 

'U 

~.Pl. 2537 ~U~~l'Vl~b~VlUl~'LIf)~lJ Echinodermata bU'LIf)~lJbvi'LI1'L1U~blru~111'VltJ~eJ'LI1'L1, , 

'J eJ.:) ~.:) lJl fi eJ f) ~lJVl eJ U'Vl ~ b~ un bl' 'LI 'Vll':) ~.:) ~ ~ l'LI (Pl n'IJ eJ'l €lll ~~ 'Jl'LI U.:) 1'LI 'h1~ b~ eJ 'LI'Vl ~ b~, 

(polychaetes) U(;\~ Echinoderms bU'LI~l>l1'VIU1~'LIn~lJLvi'LIllAlllJVl'Lnmj'LI1n~bfltJ.:)n'U (lJru~'Jl 

bDtJlJV1'1"1~lJi(?1 bb~~fH1J~ 2537) bbl>l1'U'1h,:j~'Vhf)l'J~m~n1'UtJ ~.Pl. 2555 'I"I.Pl . 2556 'ifWU~l>ll'Vl~b~ 
'VIU1~'Un~lJ'VIeJmb~~l~b~eJ'U'Vl~bmu'Un ~lJb~'LI \hJ~tJ~vh1'\~\n(i) n 1'J b 'lJ~U'ULb'lJ~'l'IJ eJ.:)'lJ 'J~,(!lfllJ~(Pll, , 
'Vl~ b~'VIUl~'U'.\lln1'UeJ~(Pl,jl'.\l::; buufi'm~ru~~:-; n€J'U~'Ubb~:-; 'lJ1l.ll rua'U'Vl~~~l'J1'U~'U t:mn l'JPi m~11 'U 

iJ~~U'Ubb~(i)'l1~\i1'Ul1~'UVieJ.:j'Vl:-;b~'lJeJ':) €l111 'Vl tJ(PleJ'U1'Ulla'U'Vl~ ~~1'J'lJ1l.ll ru;;1.:) fieJ ~BtJ~:-; 2. 6 ~.:), " 
~€JU~:-; 4.3 ?1:-;?1lJ eJ~l.llnf)'"i11 'U eJ~(Pl~1l'J1CJ.:j1'U"i1'lJ1lJ1rua'U'Vl~~;;11'J1'U~'U(Pl:-;n B'U'IJ B.:j ri 111'VltJ(1lB'U

'U 

1'U~eJ~~':)bb~UBuni1~eJU~:-; 0.5 ~'llJlnni1~mm:-; 1.5 (lJru-n'Jl bDtJlJV1'1"1~lJi(;;1 bb~:-;flru:-; 2537)
'U 

b~eJA1'Ul'U~(Pl~1'U'J:-;'VIi1.:J 'VIeJtJ'Vl:-; b~ :fl-r?1b(1lb'iiCJ'U :1~b~B'U'Vl:-; b(;l ~'Uil ~~(i)~l'UbU'U 13:0:0 bb(;l:-; 

100:3: 1 1'U'U1blrun'U€l111'U~~J1'V1(;llmb~:-;~~t:JumlJ~1~'U 

U'.\l~tJ;;1rntJ:-;bb~:-; bElll'JllJD':)1m':)?lh:j'tllJ'(!'U~,:j~~l~1'U'U1blru€l111'VlU l>lB'U1'Ubb?l(i).:)il'J:-;'U'U, 
UblPl'IJ eJ':)€l111'Vl U(1leJ'U1'U1vl'-r'Ut:·mm:-;'Vlm In f)l'J b 'lJ~tJ'U bb 'lJ(;l.:jfll1lJL~lJ'lJB'lJl,nnJ1~(i)~1'VI~~':) ~€lll 

'U 

1'Vl Ul?)eJ'U1'Ul(i)tJ~.fIl'l"l bb l(i) ~eJlJ bb~:-;'11lJ,(!'U ~.:)ll~i l>l1 'U~~J1'V1 ~lf)~fllllJ bb l>ln(i)l,:j~l n~ ~ bbR-3 bb(;l:-;1'U 

'U1 blrun'U€lll~:-; bu'U~'U~mvl'-r'Ue.J~ m:-; 'Vl'UlJlnnl1'U1b1ru5'U 11(i)tJ bU~l:-;'V11.:j (1l:; l'U I?) mu EJ-3 b'VI1l eJ 

'lJB.:jn'U€l11~-3bb~'lJ1mblhh~l'Vi'J:-;EJ11t.J'Vl1.:jV1Pl(Pl:-;l'U(Pln().:j'lJ1mb:wJlbb:Wn~B-3bb~:;'lJ1CJ~'l b'I"I'(!'J'U~ «()~, 

http:1'J'lJ1l.ll
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n?rW 'lmfi'mHJJ71Jnfl 'I.fnlll'YIV rf1~f1J)5 UfI::ffllJ)W 5\}f{m
." ., v ., , , 

'l~'UV1~~nUVIU1V1~lrlru~m~uuiiblp!V1l~u'Uun'VI~Bl'UV1~ bfl nUV1U1V1~lrlru1'U~1'U~ bu'U~".... .... ~ '" 
t1Btli.'Iflltl lb~~ bUmll~lrlru~i.'I~1 'U fll/b~m.JltJ..1mllJi.'IlJ~fl1'U/~uuiibdP! /llJ1U~.:J fl1/bU'U~l'U 

v , • 

~lrl'lJ1 'Ufll/i.'Itl.:Ji.'Il/Bl'VI1/ 1~nu~~n~i~5'U 11'U'\-h~1'1iBl'VI1/Bt11.:J 1 /n(;lllJ ~mm~V1m~UUi.'llJ~fl1 'U 

V1~bmn~'llnlJ'Y'tI~~bn~'ll nn'lm/lJ ~1.:J 1'1J B.:JlJ'Y'tI~ fll/u~Bml11mn fl~V1~ bfl /~uu~'1J1JhJlfl~ 
bn(il'llnlJ'Y'tI~bbfl~bn(il'llnu/ln!lfll/ru5//lJ'll1~ b'liwnl~hmtB'U/llJ1U~-lfll/bn(ilJ1VblJ1'U~'U~'U 
1 'VIflfl-l~V1~bfl fll/~n'tllnl/bl~~ m~'lltl /~v1U'1JB.:J 'l~'UV1~~ riB 1 WI'UUb u'Uu/~b~'U~lrlrul

v 
'Ufll'i 

\J • 

~ (il (;IllJmllJUflB(ilJltlmllJi.'I~ m V1 fI ni.'l'1J 
, 
~fl'tlru~'1J B~'i~UUUblP!V1~ bfl~ ~~i.'I(il 'l~'UV1% 

, 
~1/~ 

'\I
Bt11'UJ1 

\J , 

V1~bfl ~~CJ~lu~~~~n~i~1'UV1~bfl ~~ 'VIBtI ~ U~l LU'UI'l'U ~V1Vlltl~u~lJlA~'UVlltlln~~1vi'1u 
CJflm~V1U'llflfll /'IJ~lllA1r'UbB~ 'l ~'UV1~~ riB 1 /A~lrlru i.'IllJ'llUV1~~n'tllbbfl~ ~V1~llJ1'UV1~ b~rilllVIti 

• v 

~ ~B'UU'U ~B Vibrio spp.5taphylococcusaureUSbb[;l~ bbUAvh~tlfl~lJlfl~vje::dlJ (coliform 

bacteria) 

Vibrio spp. ~V1B ~"h.mvj:iJ~ Vibrionaceae1(iltl5'i/lJ'll1~~UlJ 1 n hl~~ bb1V1 ~BlJV11~V1~ bfl 

b U'Ui.'Ilb 'VI~~lrlru~vi'11~\n(ill 'ifl1'UUmV1~ bfl bb[;l~~l n~(;11V1~bfllV1EJbU~1~Bt11~~~1'Ufll'ib~ l~ b~tJ~ n-:J 

bbUAViL~tI~Ui.'l ~ibrio n Al1lJ~1A'lJ B t11.:JlJl n b~€J.:J 'll fll1n~u fll'itl'Ub~B'UlJlnu~.:J bblV1~BlJV11~V1~ ~fl 
/llJ~.:JB1'VI1/V1~bfl riB 1 ~bn(ill/Ab~tI1 nm~uU'vm b~'U€J1'V11/1'UA'Ubbfl~~~l bb[;l~nfl1//1tl~11..r:h 
-,)1'Ul'U'1JB-:Ji.'Iltl~'U5Vibrio b~lJi.'I~~m)t11-l'ilV1b~11'U'i€Ju~utI tlBn'llndf1~~u':hn 63 i.'Iltl~'U51'U 

• \J • 

~~bb1(il~BlJ ~Ui.'I Vibrio bMtlliiB-lnUlJ'U'tI~~.:J bb~fll'i~(ilb~B~~l'V1U~bb"~ riB 1 ~bnV1 Al1lJ~VlU n~'1JB~. 
'i~UUV11.:Jb~'Um'VI1'i(Noriega-Orozco bbfl~Aru~, 2007) Vparohaemolyticus nfll'i'i~U1V1b~lJ 
lJlfl~'U1'U'lil-l 10-20 tI ~~l'UlJl lV1t1i.'11b'VI~~1'U1'VIt:lhnV1:Vlnfll/u~lJlfl€Jl'VI1'iV1~b(;l~U'VI~BU/~hj

• v • 

?\fl~.:Jn'iltl~1'Ufll1'i~UlV1'1JB-lbAYlB.:J~l~1'U'VI(;lltlU/~bV1p!~-lmlJ~fll ~'U rl1U'Ublfl~ bfl1'V1~ bb uflViL~tl 
~uV1dbUtlL~BfiB1/fl1'UlJ'U'tI~~-l m~:V1ElBtll 'UlJ'VIli.'llJV1/b'l.I~tB'UbL~~~.:J bbl;~~lJ'llltl~-l L~B-l'll n':hn 

• \J' 

Al1lJi.'IllJl'Jfl1'Ufll1V1'UbRlJLLfl~f1mbtlnlvi':VlflJ1V1nfl ~~flB'U 'VI€Jtl'Ul-l/lJ 'VIiifl n-l U ~BU?lb(;1B1
\J , \J 

bbfl~t1mV1~ bfl~n'VImtl'llUV1 b~€Jlvi'-ruL~€J'lJUV11r~~vi'11VlLnV1mfll/Yi€J-l b~tI Ul VlVlB-l A~'U1~ €J1 b~tI'U 
U1VlVll bU'U1-U 'VI'Ullb~'U €J1fll/'U€J.:JbAhh'Ubb1-:J LL~~lV1t1t1fl~:V~bnVl~'U 4 ~-l 96 .a-l1m'VI~.:J'llfl. 
lvi'-rub~€J billU mfll'ithtl'l~bnV1~'Ub~m;ff€J1u?(lJ~i.'InuCJu-l~ll~b~mbfl~u~€Jtli.'Il'i'~'tI~f1-lhJ~Ufll'i 
'i~U'lJiiV1€J€JnlJl bb[;l~U~lJlru~vi'11~bnV1fl1/~V1 b~€J~€JlJl nn',h 1 ~l'Ub'1lfl~ (Harth bbfl~flru~, 2009;. 
Lin bbfl~flru~, 1993; Martinez-Urtaza bbfl~flru~, 2004) 

~1'U Staphylococcus b'lJ'U~~'UV1~m'UFamily Micrococcaceae~.:Jnl")ru?llJU~EJ€JlJ~V1~ 

bbmlJUlmU'UbbUAViL~tJ~jj~n'tlru~nfllJ (05 - 1.0 llJA 'w'U ) 5. aureus ?11lJl/m~~ruHI~€Jruv'lJlD
U , 1) 

6 - 46° C 1v1tJn~l-:JeJru'VIIl:iJ~L'VIlJl~6'1lJA€J 30 - 3r C VI'UA11lJ~B'U~ 60° C 'Ultl 30 'UlVi?lllJ1'lfi 
, '\J 
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?l11~?ll'l~'l':I~~ruvUJ:lJlJlfln11 10° ( ~1 pH ~(l1lJl'lm'1~qJ1~€l~1'U'lh~ 4.0 - 10.0 pH hHJihh~~ 
bVllJl~(llJA€l 7.0 - 7.5 ~'1'U~! A €ltJ1'U'1h-1 0 .85 - 0.999 tll~l A 1.hWn1l 0.94 '1~b'1~ru1~ 

w " w v 

eJtiwih1(11lJl'lfl'V1'Ubn~€l~ 18 - 20 % 5. oureus flfI~~€ltJ1'UmilJ facultative anaerobe AeJ 
\J " , 

?lllJl'lfi b'1~ qJ 1~~1 'U (I.fI1 ~ ~il eJ €l fI~ b~ 'UlJl fI n 111 'U (I.fI1~hi il eJ eJ n~ b~'U bb(l ~ ?lllJ 1 'l fI(l11-.l (11 'l~ 'l':I 
enterotoxin bbU-.leJeJmU'U 8 'I1UVl1~bbri A, B, (1, C2, C3, D, E bb(l~ H '1j'U~~~UUeJtJ'1t-.lbU'U 
~lbVI~'1JeJ.:JeJlVll'lbU'U~'l':IAeJ A rlU D ~l'l~'l':Id~flru?llJlli1~bP1'l':1'V1'UrnllJ~eJ'Uhiflfwll (;11VbLlI(;\lJL~ eJVI. . " 
fl~-.lilllJ-.lbb(l~'V1'UmllJ~eJ'U~ 121 0 C 'Ul'U 15 'U1Vl (ll'l~'l':Id(l~(lltJ1~'UJlbb(l~(ll'l(l~mmn~m~eJ 
5. oureus ~~?l11-.lm'lVl'l':l~'ln~1'1~elruVl[):IJ 3r C 1~~nl1~ 25 Lb(l~ 10° C ~llJ~l~U ~-.l(lllJl"ifi. " 
'V1'U~eJf-.l~LLfllJlJl1'U'tJ~lJlru~el'Urul~1

• v 
Vl1<ffrlUmVll'lBfI~ltJ bbVl~-.l~~UL~eJ 5. Aureus bU'UL~eJ~ 

(lllJl'lfl~U1~~~1V1t1-.l1~"i'l'1lJm~eJU'Vll'lL~'UvmJhvm b~'U eJlVll'lLL(l~Ul~bbt:.m~LU'U1JVI'UeJ'l'lllJ(i'l" . 
1'U~'U~'U(l~eJeJ'l eJlVll'l~l1n~Ub~el S. oureus 'tJ'Ub~€l'U 1~Lbri LdmL(l~~~~.nru'l1Ldel bdm1~ltJfI 
LL(l~~~~.nru'l1~lnhJ eJ1Vll"i'tJ'l~b[)'V1?l~~ b'll'U 1~'V1th LdeJ1ri l1wJ~-.lLL(l~l1nn~hu ~~~.nru'l1'1J'UlJeJu 

" 
fl~lJ~lVbmLfl(l{ ~eJn1mb(l~LL'11'Ui"1lLL(l~~~~.nru'l1'UlJ~Lilu11l.'UeJruVlil:IJvlhl b VllJl~ ?llJLL(l~ bnu11bU'U 

• \J 

L1(;11'Ul'UrieJ'U~U'tJ'l~'Vll'U b~eJ 5. oureus vh1'IXLil~bmJlVll'lbu'UVl~-.lbil~~lfl f1l'l~UtJ"i~'Vll'U 
eJlVl1.'l~~nwu'Ub~eJ'Ual"i~'l':IbLm'Uu~lJlruueJ tJn1l 1 llJ1fl'l n~lJn(lllJ l'lflVh1~bil~ellf1l"i L~ULhtJ 
1~ (ll'lVl'l':l'1Jut11d~~~'tJ1lJlru(l-.llJlmdeJ~L~eJ S. Aureus 'tJ'UL~eJ'UeJtJ1'UmVll"i 100,000 b'1f(l~~eJ

'IJ \J 

fI~lJmVll'l vh1'IXLn~bfl Acute infection (tJVI'UeJ-.lbLc.J(l~~b~eJ septicemia) bL(l~ Acute 

toxaemias ~ln heat stable enterotoxin (Hebert bb(l~flru~, 1988; Morrison LL6'l~flru:; , 1971; 

Olsvik bb6'l~flru~, 1982) 

f1l'lml ~(leJUflruill~Jl'V11-.l bb UflVlL~ tJ1'U 'l l'U~-.l bL l~~eJlJ~l1fI fl'WbfltJ rl'WA eJ f1l'l~ "il~ ?leJU, , 
~ruill~Jl'V11-.lLLUflVlb~tJ1'U~l'll:IJb\ileJ{ Total Coliform Bacteria (lfl~vjeJ1lJLLUflVlb~tJ~-.lVllJ(11) 
bb~~ Fecal Coliform Bacteria (Vlri'6'l1fl~~eJ1lJbL'LJflVlL~tJ) '1t'llFl~~eJ1lJLLUFlVlL~tJ~-.lVllJl'l LL6'l~Vlri'6'l 
1Fl~~eJ1lJbLUFlVlL~ tJ ~Fll1lJ LVIii eJ'ULL~:; bb\iln~l'l rl'U~'ld 1Fl~~eJ1lJ bbUFl Vl L~ tJ~-.l VllJl'l bU'U~ 1'l1:IJ b\il eJ 1~ 
U'l~llJll~fu f1l'lU'UL~eJ 'W~-.l?l nu'l flVI ~ eJ b~eJ1'lFl~lJl ~ 1 n eJ '1~ 1"i~'1J eJ'lFl'W bL~~~1nU'U~'U~'UVl1eJ. 
U~L1ruvl'llill'W~'l LL ll'l~ellJ '1Jru~~Vlri'(llfl~~ eJ1lJ LLUFlVl L~tJ?lllJl"iflU'l~llJll~~unWU'U L ~ eJ'U ~ln ~'l 
?lnU"inVl1m~eJ1'lFl~lneJ'1~l'l~'1JeJ'lfl'U ~-.ltT'W~:; L~'W1~11 Vlri'~1fl~~ eJ1lJbLUFlViL~tJ LU'Wcil'UVI~-.l'1JeJ-.l 
1Fl~~ eJ1lJLLUFlVib~tJ~'lVl~ l'l L 'l1 ~-.ll1n~ul11 'UyJ fllLVI~.:JJl~ml~ll'l~~lJfh1Fl~~el1lJ LLUFlVi b~ tJ~'l VllJt11 

lJ 1n nl1V1~ eJ L vllrlUr11Vl ri' 6'l1Fl~vj el1lJ bL UFlVi b~ tJ L?llJ eJ 1t11 tJ~-.llFl ~~el1lJ LLUFlVi b~tJ bL(l~Vl ri'(llfl~~ eJ1lJ 

LLUflVib~tJUtJlJ~'l1'11l'l~ltJi5 Multiple tube fermentation VI~eJ MPN Technique ~VI'ultJ1'U 

f1l'lml~lt11bU'W MPN/100:IJ6'l~~\il'l'1Jel'lJ1illeJtil-.l(MPN : Most Probable Number) n~111~11 
fll"i~U1Fl~~ eJ{lJLbuflViL~ tJ~'lVllJt11 bb(l~Vlri'6'l1fl~~ eJ{lJ Lb uFlVi b~tJ1'UbbVI~'lJ1 LL?lt11'l11 bb VI~ .nJ1tT'UlJ 

b~€ll 'lFlU'W b~ eJ'Uel til'WJltT'U 1l'l tJ1Fl~vj eJ1lJ bb UFlVi b~ tJ~.:J VllJl'l (l1lJ1'l flu'l~1~11L~eJ1'l fl ~U'Ub~eJ'WlJl 
\J 

~ln~'lbbll'l~€llJvi'111u Li'U ~'1~1'l~ Lb6'l~U'U~'W LU'UA'U ~'l~rieJ1~Lill'lbi"lLb(;1~h;ri€l1'IXbn~1 'lFl 

'1Jru~~Vlri'f11fl ~~ eJ {lJ LL U flvh~ tJ (11lJl'lflu'I~1~11 b~eJ1'lFl~U'U b~el'UtT'UlJ1 '11 fI~~'11d~'1J eJ'lFl'U ~-.l cJ-.l 

btJ 'U b~eJ1'l fl ~ rI eJ1~bn(ill 'l Fl1 ~~ '1 tJ Vl1 fI J 1 ~ 1 ~ 'U VI ~ €l bb VI ~ .:J J 1 U ~ b1 ru1~ \il ';j '1 '1 ~U VJ ri'f11 A~ vj €l { lJ 

bb uAvib~mnlJ1'l[1ueJfl1~11:U nl'l';j~U1 tJJ1b~tJ'1JlJ'lJ'U~ bb VI~'1Jl'J'Ubb(l:; hlbVllJ 1~ ~ '1:;111J1~1 n bb Vl~'l 
, " 

http:1~~~1V1t1-.l1
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Dufour, 1977; Morrison bb(;l~Aru::;, 1971; Noble bb(;l::;f1ru~, 2003; Xu bb(;l~Aru~, 1982) 

mnlY'l~m1(;lmn~nTJlU~tJUbbU(;l"l ~.;j [:.J(;l1~tJl'I'i.;j~€J~~[11'\1'l~eJ.;jlJt{\~~1u nl'iu<j\J~11~b,ih 
n'lJ~[111::;mnlY'l~bu~tI'l.mu(;l"l mnll"1~m.Jll(;l::;VI'Ulll~lJlJln~1.J11.J'JeJ'lJ ~1JtJ AUUfl~eJl~~~ btlu 1 m~ 
1.J eJ fl ~lfl.afll'i l U ~ tJ1.JU U~.;j EJ"l b~ tJ"l ~€J fll'J ~(;lb ~€J1 'i A~"lln~~U1(;1 tlU n ~ [:.J ~~l fl ~illl::; €J 1 fllPl 

LU~tlUbbU(;l"l~"leJ(;lliieJ~'1~~ll'1~btl1.J'\'nVl::;'l.hbA b 'liu bAln(;llb~tI HL~€J(;1eJeJfl ~lJeJ'leJfll~'U~lfll~€J 
11-r6'1 ltl1.J~ULd€J€JruVlJlii~€J"ll~fllU~tJ1.JbbU(;l'l~'leJ~vim)ruVlJlii~€J'l0TV]::; L~ b~ €J eJ ruVlJlil~eJ'l0lVl~ b~ 

, \J , 'U 1 '\J 

b U ~ tJ u v'll1~~ "l eJ (;l fl 'J::; Vl 'U vi €J ~"l iJ ~1 (;]~ €J 1 P1 El tl ~1u Vl ~ b(;l 'i llJ~.;j V. porohoemolyticus, 

Staphylococcus oureus W'I:: total coliform 

1~~U1::;~'1f111.Jnl1An~1, 

P1mnnl'JbU~tJUbbU(;l'lbb(;l::;fll'm'\l'l~m~~ltJU'i::;'ll11W1J€J"l v. porohoemolyticus, 

Staphylococcus oureus Lb~::; total coliform 1u01Vl::;bmhl1VltJ(;]tl1.J'UU11.Jb~€J1.J'\I'l~Y'l~nltJ1.J 
2555 U(;l~ '\I'l~,\<}Jl1AlJ 2556 

n11ml'ilVll'il~hJVl'itJ11.J~1 eJ ~1 ~J1Vl::;b61'iJl mi111VlI:.I\i] eJ'UU'U• 

1. fll'Jml~Vll Staphylococcus aureus 
v 

~ qJ I 0 Clio I 

bn'U m eJ tJ 1"l1.J lVl~ b~~lfl'U'Jb 1 ru (;] l'l 'l 

11'lbb~U 3M Petri film STX 'U1.J~1.J'J1'UbU(;1bb~uYJmJll~'I.J'UU~'I.J 1-1itJlU(i]cilElI'lTeJt.il'l 1 ii~~~m 
(1-1 m'l mn'l bl~'l.JYJ(lJ.hl~'I.J~l'l A€JtJ 'lU(;1ll~UYJi:ll1lb~1.J'U'I.J(I-1lJl 

1-1'l~lfl(;1'U'l.JlL~'I.J 3M Petrifilm STX Hifl~fl(;1bb'J'l'\l'ltlU'J::;lJlru~1.Jl'lltlt.il'lm::;'illm~m'lfl~lJ 
Jl1tJ1'I.J~tl'lJlyjlJ~'lH 1-2 'l.JTVib~eJ1~l'il~ll~'l(;]1 ntl'I.Jlf1~eJ'l.JtJ1El 

UlJ1U~UlJl~eJ~muVlJlii 37 €J'lY'lll'lli:ll'1lm'l ltI'l.Jnm 24 il1lJ'llL~::;u'U'VifleJ(lfll'JVl(;1(;l€J'l~1~ 
'U '" 

2. n1'J(;]'Jl:UVll Total coliform Bacteria 
v 

c::;; ov I 0 Clio I 

In'U(i]ltl 8l,:]U lVl~ l(l:UlflU'ill ru(;] l'l 'l 

11'lbb~'I.J 3M Petrifilm EC'U'I.J~1.J'Jl'UlU(;1bb~'l.JYJ(;ll1bb~U'U'I.J~'I.J HfUlU(;]cilEl(;]l€Jt.il'l 1 ii(;l~~(;]'J 
(;l,:] l'I'J'l mm bb~UYJ(;ll1bl~U~l'l AtltJ 'lU(;1lb~'l.JYJmJ lb~1.J'U'I.J~':]lJl 

11':]~lfl(;1'U'l.Jll~'I.J 3M Petrifilm EC 1otlifl~fl(;llLHV~€JU'J~lJlru~'l.Jl'lltlt.il'lm::;'illm~m'lfl(llJ 
Jl1tJ1u~€J'lJ1yjlJ~.:jH 1-2 'l.JTViL~tl1V1l~(;lll~'l1'l1 n€J1.JbA~tl'I.JEllEl 

UlJ11.J~UlJb~eJ~tlruVlJlil 37 €J'lY'llb'llm'1lEl6'1 btl1.Jbl~l 24-48 il1lJ':]bl(;l::;U'I.JVifleJ(;lfll'JVl~(;leJ'l 
'U '" 

3. fll'J(;]'il:UVll Vibrio sp. 

v 
d v I 0 ""'" I 

bfl'U(;]1eJ81.:J'I.JlVl::; l(;l~lflmllru(9m 'l 

b(;]~EllJmVl l'J Thiosulfate Citra te Bile Salt Sucrose A~ar (TCBS agar) 
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1mhtJV1~ltJ~'n)ci1'l 0.1 ij!;'t~~V11 !;'t'lV11'lmn'lB1Vl11 TeBS agar bn~CJ~'Je)ci1'l1~vi'l~hvn:h 
~ J' I d J'9.1 tJ 

€l1Vl11bmm'11B~lmLVl'lbbmbn!;'tm'1JB 

1.hJlu~\hJb~€l~e:mJVl[\ij 37 B'lP11b'1fm~m'l btJtlmn 24 -ti'lh.l'lbbm~utlVim.mnl1Vl~!;'tB'l~lal
" '" 

" " bV1~m.J€l1'V111b~CJ'lb:eB nutreint agar 

~ Q.) I ~ oCIt. I 

Lnu V11 BEmtllVl~Lmnn'lJ 1 b 1 ruVll'l1 

H'UbtJV1~ltJ~lBcil'l 0.1 ij!;'t~~V11!;'t'l1t1€l1Vl11L~CJ'lb~€l nutreint agar Ln~tJ~1€lcil.:l1~vi'1 
c:.. v J' % s,J f V .::J J" 
~lVltllB 1'V11 1b!;'t tJ'l b'1JBm tJ bb Vl'l bbn 1bn"m'1JB 

UlJ1t1vi\jlJb~B~BruVl[\ij 30 mP11b'1fm~m'1 LtJtlbl"l 24 .rr11lJ.:lbb!;'t~b~€lnlBl'1fb!;'t(91 ~:u~mrru~ 
" '" 

bb(91n~1'lntllJl'vh1~u~~Vl~al1mV\rl'Ui'l streak b~BHJltln11v\VI!;'t€l'l~€l1t.J, 
a oJ ,

nToiLnmnm.l1.:J 

U~b1rubb!;'t ~1t1b1"11tlnl1bnU ~1€l cil'l 

1/~/t.J 

el111VlCJ(?lBtlhJf1~'l~ 1 14-18 'W'lP1~n1m.J 2555 

ell11V\tJ(91€ltl1t1i'1~'l~ 2 7-12 'W'l~mi'llJ 2556 

100 100.1 100.2 100.3 100.4 100.5 100.6 100 7 100 • ,00 9 101 
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13 
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12 7 

..; 
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133 
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13.1 

13 

129 

12.8 

100 100 1 100.2 100.3 100.4 1005 l00 .e lOCH 100.8 100 • 10 1 
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~fln1~Af)'~'"FiJ1n~1mh:nhV1~bfl'U~b'"HUell11'VItl~eJ'U1'U1'U~ 14-18 'VH1A~n11'J1J 2..5.5.5 


m~l-:J~ 3-1 ~l'Ul'Ubb'Uf1V1b~I'J'lJ-U~~l" '11w;)1tlcil'nIl'V1~L~'U~nrueiTJ1'VI8~tl'U1'tn:;~'Ue11,h1'U~ 
14-18 ~~P1~fmJ'U 2555 

v 

VllJ1tJbVl\il: ST ~€llJl'il1~ Station (~(11iilrhJ~'".l€lVl~) Sur VmJ1'illf) Surface ('l::vi'uih.11) Mid ~m.mJ1f) 

Middle ('l::vi'u-a''LJmnnhVl::L~) Bot ~€llJl'llf) Bottom ('l::vi'un\.JVI::L~) 

Sample S, aureus Total Coliform Vibrio sp. 

W Got 1 Sur 3330 96 4 

ST 2 Sur 7290 218 0 

ST 3 Sur 7800 1743 0 

ST 4 Sur 10590 443 2 

ST 5 Sur 5250 840 0 

ST 6 Sur 9930 630 0 

ST 7 Sur 1950 316 3 

ST 8 Sur 2460 870 1 

ST 9 Sur 2130 750 0 

ST 10 Sur 13350 1500 0 

ST 11 Sur 9060 206 0 

ST 12 Sur 2670 1620 0 

ST 13 Sur 260 246 0 

ST 14 Sur 6540 870 0 

ST 15 Sur 15150 1230 1 

ST 16 Sur 7620 2220 0 

ST 17 Sur 11790 1110 0 

ST 18 Sur 1620 126 0 

ST 19 Sur 840 107 0 

W Got 20 Sur 4650 2820 0 

http:l::vi'uih.11


m'jl,:j~ 3-2 ~l'Ul'lm'Ul'lvh~ tJ'1JUlnvl l -:J i1U&ll eJ ~ l ·:nllVl~L61'U~ Llru~lllVltJ ~1eJU1UmllJ ~m~ &l'U~u 
v . 

nm-:Jt1lVl~l61lUV114-18 ~~r'1~mtJu 2555 

Sample S. aureus Total Coliform Vibrio sp. 

W Got 1 Mid 2520 106 14 

ST 2 Mid 4200 2191 0 

ST 3 Mid 13740 153 0 

ST 4 Mid 10860 1020 1 

ST 5 Mid 2610 156 0 

ST 6 Mid 103 63 0 

ST 7 Mid 2370 1200 0 

ST 8 Mid 2970 1260 2 

ST 9 Mid 1470 1890 0 

ST 10 Mid 6420 810 0 

ST 11 Mid 245 225 1 

ST 12 Mid 5910 96 0 

ST 13 Mid 1470 4470 157 

ST 14 Mid 3150 434 0 

ST 15 Mid 9330 4260 1 

ST 16 Mid 6060 1770 1 

ST 17 Mid 6390 216 0 

ST 18 Mid 15600 2070 0 

ST 19 Mid 1290 13 0 

W Got 20 Mid 2220 1020 0 
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m'll.:J~ 3-3 ~ltJltJ 66'U fl Vl6~tJ'(jU(Y1~1.:J 11tJ~lB~ 1.:JJ1V1~l~'U~m\j~111V1tJ~BtJ1'UfllllJ~m~ti1'Un'U 

V1~6~ l'UVi 14-18 'Vj~f'I~nltJ'U 2555 

Sample S. aureus Total Coliform Vibrio sp. 

W Got 1 Bot 900 53 0 

ST 2 Bot 8520 1320 13 

ST 3 Bot 10110 182 0 

ST 4 Bot 4260 334 0 

ST 5 Bot 1860 130 0 

ST 6 Bot 1350 27 0 

ST 7 Bot 4230 900 0 

ST 8 Bot . _.1350 810 0 

ST 9 Bot 2310 403 0 

ST 10 Bot 3090 156 0 

ST 11 Bot 2760 750 0 

ST 12 Bot 1860 1200 - 7 

ST 13 Bot 10350 6060 2 

ST 14 Bot 3570 450 0 

ST 15 Bot 5100 343 0 

ST 16 Bot 7110 1380 3 

ST 17 Bot 106 49 0 

ST 18 Bot 11220 55 3 

ST 19 Bot 4110 69 0 

W Got 20 Bot 3300 1500 0 
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~6'irn'JAm~1:ijln~1eJ~1.:jJl'V1~b6'i'\J~b1ru~1'J1VHJ(ileJ'Ul'Utr)'t.!~ 7-12 'V'Hl~mA~ 2556 

(ill 'J l-1~ 3-4 ~TU1'Ubb'\Jfl'vh~tJ'lJiJ~~l-1 '11'U~TeJtll-1J1Vl~ b61'\J~ blrurilllVltJ\7l €l'U1m~~'Ue'hJll'U~ 7

12 ~~~Jllfl1J 2556 

S. aureus Total Coliform Vibrio sp. 

Sample (CFU/ml) (CFU/ml) (CFUlml) 

ST 1 Sur 3125 123 0 

ST 2 Sur 5490 76 0 

ST 3 Sur 2882 10530 0 

ST 4 Sur 7124 1530 40 

ST 5 Sur 6608 2400 0 

ST 6 Sur 6380 316 0 

ST 7 Sur 17200 5370 0 

ST 8 Sur 17050 3990 0 

ST 9 Sur 5904 40 10 

ST 10 Sur 12120 252 0 

ST 11 Sur 5575 15 0 

ST 12 Sur 15960 0 0 

ST 13 Sur 9975 103 0 

ST 14 Sur 12712 41 0 

ST 15 Sur 8876 99 0 

ST 16 Sur 5744 7 0 

ST 17 Sur 3608 15 0 

ST 18 Sur 4512 6 0 

ST 19 Sur 4640 8 0 

ST 20 Sur 4202 2 0 
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mll.:j~ 3-5 ~l'Ul'Ubbuflvh~tJ'1lU\7l~'-111'UiilmhnrlV1~b!;1U~nrurill1vItJ(flt1'U1'UfIll:w~m~~ui'U 
v . 

mll-1t11Vl~b!;1 '1'UVi7-12~~~mfl:W 2556 

S. aureus Total Coliform Vibrio sp. 

Sample (CFU/mL) (CFU/mL) (CFU/mL) 

ST 1 Mid 253 107 0 

ST 2 Mid 2492 720 10 

ST 3 Mid 4092 10110 120 

5T 4 Mid 4853 1200 280 

5T 5 Mid 4860 1050 10 

ST 6 Mid 6006 259 10 

5T 7 Mid 12518 2460 0 

5T 8 Mid 7364 35 0 

ST 9 Mid 9600 133 0 

ST 10 Mid 9131 139 0 

5T 11 Mid 10864 49 0 

5T 12 Mid 8125 42 0 

ST 13 Mid 6975 69 0 

5T 14 Mid 5880 156 0 

5T 15 Mid 6325 83 0 

5T 16 Mid 6509 8 0 

ST 17 Mid 2520 8 10 

5T 18 Mid 1843 107 0 

5T 19 Mid 5430 49 0 

ST 20 Mid 1264 0 0 
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Vll'jl.:J~ 3-6 ~lmtmUr),Vh~tJ'(ji'Jt1l~l.:J 11t1l'11tl~1.:Jthvl~b6'\U~l'Jru~TJ1VltJVl€ltl1t1rnllJ~m~tilunti 

VI~L(;l ltiVi 7 -12 V"I~~ml'llJ 2556 

5.aureus Total Coliform Vibrio sp. 

Sample (CFU/ml) (CFU/ml) (CFU/mL) 

5T 1 Bot 1476 91 0 

5T 2 Bot 4048 2280 0 

5T 3 Bot 6354 1200 0 

5T 4 Bot 2625 2370 10 

5T 5 Bot 2112 570 0 

5T 6 Bot 1152 750 10 

5T 7 Bot 7460 1440 0 

5T 8 Bot 2760 64 0 

ST 9 Bot 4664 93 0 

5T 10 Bot 9522 220 0 

5T 11 Bot 2968 28 0 

5T 12 Bot 9207 8 0 

5T 13 Bot 5236 154 0 

5T 14 Bot 5256 103 0 

5T 15 Bot 2451 570 0 

5T 16 Bot 3657 34 0 

ST 17 Bot 4998 122 0 

5T 18 Bot 1530 11 0 

5T 19 Bot 5035 600 0 

5T 20 Bot 1862 3 0 
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'il~'LI Vl~ cj:WUVlUl'Vl ~lfi'ru €J ~l'l ~'l1 'LI ';i~ UUlJ b 1 Y'lVll 'lVl~ b~bb~~ t-1l 'lloci€J l Vll ';i'il'LI ~'lrlll~ €J 11111'v , 

i.'lllmru~€JVl-r'WtJl mVll'lVl::; b~€J~l'l~'l 'LI€J n 'ill m tJW~llb~€J~~i.'l:lJU';iru1m::;UUlJ blY'l1I11tJ:WUVlUlVl 
~ ~ 

~lfi'rubtJ'LI~l~€JtJi.'l(;1lm~€J1V1btJ'LImVll';i~€J~'l:w~il)l €J~l'll ';i n(;]lllrll llJ i.'lll 111 (;11 'LI';i~UUlJblY'1'il~vh1VIv , 

~'l :w:Ui I)l ~'l Vllll'l€J ~~llJ tl'LI1~~ (;..j(;1 m ~ VlUVI (;1l tJ't_h ~ fll ';i ~ €J rll "Ill G'lll 111 m ~uu lJ b1 Y'11 'LI Vl~ b~:WVI(;1l tJ 
~ , 

th~ nl';i th~ fll';i~ll'i''1J bnl11'illfllJ'4~cj bb(;1::;ml~l fl~~'1J€J'l~'lbbll11~€JlJ b'l1mll ~ 111 i.'lmb n'1J €l'l'IJll'IJlJ (;1'l 

Vl~b~ fll';i 1 Vlmiltllvllll'1J€l'l b:W €J'l~'lVl~ b(;1 b'1i'LI~bnl11~'LI1 'LIth::; b Vl Y'll Vl m tJ'LI~'LI [:.J~m::;Vlu~lfi''1JA €J 

'il~'LIVl~6n€l1';iAb~lJfllblJl11 UflVf61fl lHu~lb~€lmh€l~1m~UUlJblY'1Vll'lVl::; b(;1 ~ltJVl€l~~€ll 'Ln 'LIt-1l'l1'1i, ~ 

hJmVll')tlu~.:J:w:al(;]1'L1Vl::;b(;1 b'l1'L1 n'l VI€JtJ u um bbU'LI€l'LIrh:W[:.J~m::;Vlu1'L1~G'l~HlUlJ'LI~8e:ru~1.flrl
, 'U 1 1 'U 

;;1 l t?lUd'i eJ Ui.'l 111v1l tJ fll ';i ~ fl~l fll ';i bU~ tJ'LI bb U~'l '1J €J.:J'il ~ 'LI Vl ~ cj ri €J b rl ~ l fi'ru 3 'lllJ 111~ b~ €J fl i'i n ~l:W , 'v 

mllJ~lfi''1J[:.J~m::;VlU~l'LI(;1U~€l~'4~6€J~l.:J~.:Ji.'lllJ'lllJVl A€l 1A~vJ€l{lJ (coliform), Vibrio spp. 

bb(;1::; 5. aureus btJ'LI~lb~Bflnl';i~fl~lflf'ld ~.:Ju~lJlru fll';im~'illtJ l'L1bl(;1li.'l€J.:J';i::;tJ~AB b~€J'LI 
'W~Y'1~flltJ'LI 2555 bb~~ 'W~~.fllrllJ 2556 

fll';i 1)l';jJ 'ilVll ~~'LI Vl ~81'LI ~lB ~ l.:Jtl l Vl::; b~'ill fl ri IIIVl tJ I)l €J'LIltlbnBl'LI ~ 14-18 'W ~Y'1~ fll tJ 'LI 

-2555 ';i::;t?lU~ltll'WU"hst15 :W 5. aureus l'L1u~lJlru~i.'l'l~i.'l111 ';i€J.:J~.:JlJlA€Jst10 bb(;1::;st17 U~lJlru 
, ...... 'U I " 

Total coliform V1U~blruW Got 20 11'L1 i.'l'lnllu~b1ruB'LI ';i€J.:J(;1.:JlJlA€Jst16 66(;1::; st3 (;]lll;;1l(?)U
'\I 

l'L1'1Jru::;~U~lllrub~€J Vibrio sp. ~U~blru W Got 1 :WU~lllruG'l'l~i.'l111 ';i€l'l61'llllA€J st7 bb~::; st4 ~1'L1" , 
1'LI fll';i(;]';il'ilVll'il~'LIVl~tJ1'LI~lmh'ltllVl::; b~'ill fl rill1VltJ(;] €J'LI1 'LI m lll~m::; (?)u.rr'LI fl~l,:nllVl~ b(;1'WUll, 
5. aureus 'Wullln~i.'lI11~U~b1rust18 ';i€J'l~.:JlllA€Jst3 bb~~st4 U~lJlru Total coliform ~U~blru, 

st13 J'LI ~'lflllU~blru~'LI ';i€J'l~.:JlllA€Jst15 bb(;1~ st2 (;]llJ;;1l(?)U U~lllrub~€J Vibrio sp. ~U~blru 
st13 :WU~lllrui.'l'l~i.'lVl ';iB'l(;1':]lJlABW Got 1 bb(;1::; st8 fll';i(;]';il'ilVll'il~'LIVl~cjl'L1~lB~l.:]JlVl::;b(;1'illfl" , , 
~l11VltJ(;]B'LI1'L1 ';i::;t?lUrnllJ~nn'LIVl~b~'Wullst18 :W 5. aureus l'L1U~lllru~i.'l':]~i.'l1'l ';iB':]~':]lJlAB 
st13 bb~::;st3 u~lllru Total coliform ~U~blru st13 J'LI i.'l'lflllu~blru~'LI ';iB~~.:J~lABW Got 20 

bb(;1::; st16 mll;;1lt?lU U~lllrub~B Vibrio sp. ~U~blru st2 ~U~lllru~':]~~111 ';i€J.:](;1'llllA€J st12 bb(;1::; 
d 

st16, st18 (';iUVl 3-10) 
~ 

fll';iml'ilVll~~'LIVl~tJ1'L1~1€J~l.:]tllVl::;bmnfl~l11VltJ(;]€J'LIl 'LI bn€Jl'LI~ 7-12 'W~~mrlll 2556 

';i::;t?lU~lJl'WUll ST 7 :W 5 . aureus l'L1U~lllru~i.'l'l~i.'lI11~l'Ll1'L1 17,200 CFU/ml ';ieJ.:J(;1':]lllAB ST" , 
8 ~l'Ll1'L1 17,050 CFU/ml bb(;1::;';i€J':]~':]lll~ ST 12 ~l'LI1'L1 15,960 CFU/ml (;]llJ;;1lt?lU U~lJlru 
Total coliform ~U~blru ST 3 :WU~lllrub~€Ji.'l':]~i.'lI11~l'LIl'LI 10,530 CFU/ml ';iB':]~'llllA€J ST 7" , 
~l'Ll1'L1 5,370 CFU/ml bb~::;';iB.:J(;1'llll~ ST 8 ~l'LIl'LI 3,990 CFU/mll)llll;;1l(?)U l'L1'1Jru~~u~lllru 
b~€J Vibrio sp. ~U~blru ST 4 :WU~lJlru~':]~~Vl~l'Ll1'L1 40 CFU/ml ';i€J':]~':]lllA€J ST 9 ~l'Ll1'L1 10 

CFU/ml (;1l11;;1lt?lU 'Wull'LI€Jn'illni.'l€J.:Ji.'lmtl,il:Ji.'ll~l';iflml'il'Wub~€J Vibrio sp. ~i.'lmtl~'LI'l 

~1'L11'L1fll';i(;1';il'ilVll~~'LIVl~tJl'LI~1 €J ~l.:JJlVl::; b(;1'ill nrill1VltJ(;1B'LI1'LI mllJ~m::;(?)u.rr'LI fl(;1l'l 
v • . 

ulVl~b~'Wull 5. oureus 'WUlllflV1~VlV1U~blru ST 7 ~l'LI1'L1 12518 CFU/ml ';i€J.:J(;1'llllA€J ST 11 

~l'LIl'LI 10,864 CFlJ/ml bb(;1::;';i€J.:J~'llllA€J ST 9 ~l'Ll1'L1 9,600 CFU/ mll)lllJ;;1lt?l1.J U~lJlru Total 
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, V "} " 

coliform V1'U~61ru 5T 3 11'UlhJ~lJ1ru6~eJ(1-1V1(1(i1"1ll'UTU 10,110 CFU/ml ~eJ-161-1lJ1AeJ 5T 7" , 
"Ill'Ul'U 2,460 CFU/ml 6661~~eJ-161-1lJ1AeJ 5T 4 ~l'Ul'U 1,200 CFU/ ml (91lJJ6'lllii''U U~JJl ru6~eJ 
Vibrio sp. ~u~nru 5T 4 ~U~lJ1ru~-1~~\i\~l'Ul'U 280 CFU/mlleJ'l61-1~lAeJ 5T 3 ~l'Ul'U 120 

CFU/ml 6661~leJ'l61;jlJ1AeJ 5T 2 5T 5 5T 6 6661~ 5T 17 ~~l'Ul'U6~m-viln'UAeJ 10 CFU/ml 

I))lJJ6'lllii''U6661~'V'l'Ull'U eJ n~l n?1mu~n~lllJ11:lJ?llJJl'HHWH;U'V'l'U6~eJ Vibrio sp. ~?1f1lU ~'U1 

flll(911T;UVfl~~'U'VI~E.i1'U[;]leJ ~l-1Jl'VI~ 661~l mi III'VItJl'leJ'UI. 'U 1~ lii'urn lJJ~ nfl'll 'VI~ 661'V'lUll~ 
5T 10 :U S. oureus l.'UU~lJ1ru~(1'l~?1\i\~l'Ul'U 9522 CFU/ml ~eJ;j61,!lJ1AeJ 5T 12 ~l'Ul'U 9,207" , 
CFU/ml 6661~~eJ-161'lm~ 5T 7 ~l'U1'U 7,460 CFU/ml (91lJJ6'l ' IIii''U '\J~mru Total coliform ~ 
'U~nru 5T 4 J'U:u'\J~mru6~eJ?1'l~(1\i\~l'Ul'U 2,370 CFUlml ~eJ'l61-1JJlAeJ 5T 2 >ill'U1'U 2280" , 
CFU/ml 66~~leJ'I61'lmAeJ 5T 7 >ill'Ul'U 1,440 CFU/mll1llJJ6'lllii'u tJ~JJlru6~eJ Vibrio sp. ~'U~61ru 
5T 4 6661~ 5T 6 :u>ill'Ul'U6~mvhn'UAeJ 10 CFU/ml ~lJJ6'lllii''U66~~'V'l'Ull'UeJn~ln?1f1lu~n~llml:lJ 

% d dd 
?llml()~11~'V'l'U 6'1JeJ Vibrio sp. 'VI?1f1l'U eJ'U 1 

l\i\tJ?lTtJtJ~JJ lru'IJeJ-16~m6'U1"lV16~tJ~~ n~l.&'l ?1lJJ'1J'W \i\ ~'lI"l'ltJ nl"l"'JJ 66 'V'~ ~n1~ ~ l tJvl'11ul\i\ tJ ~. , 
'\J~mru~l:lJ:u 1~'U'U~66tI'U €I 'U.&-:J ?llJJ l~Iii''Um lJJ ~nJl 'VI ~6"''11 eJ'! ~.~ 'U 'VI ~ cr.&-:J ?llJJ'1J'W \i\ 6~eJ 66~ '" ~ '1J'W \i\~ 
~tJ 66 'U'Uf1l166'V'l ~ m ~ ~l m6~~1~Iii''UtJ~mru'IJ eJ-:J 6~€I~ 61m ~l'l n'Uhi 66 U'U eJ'U 1:lJ:u 66 'UlliiJJ~6Vf~ eJ'U n'U
", ... 

'IJ-:JU l~~ 6n\i\ ~l m~Iii''U1"l1l JJ 66(91 n~l.:J'lJm eJ ruVl.nlJ 66m: 1"l1lJJ ~l6 'V'll ~'IJ eJ'l6~eJ ~eJm lJJ iIeJ-:J nl ~eJ eJ n<8 6~'U 
, " 
VI~€11:lJ 'UeJ n~lnd'V'l'Ull~~'U'VI~cr.&-1?1llJ'1J'W\i\I.'U'U~61 ruI.n~~-:J.&;j?1lJJ~l'U'lJeJ;j ~ l11'VItJ~l'UI.'U:utJ~mru 
mn nll~vh-:J~ln~-:J f1l166'V'l~m~~ltJ f1l~illl-:JeJ~ 'IJeJ-:J ~~'U'VI~crneJhl"l.&-:JmJJ~'1i1l1'1eJ~vl'11 tJ1'U 

'U , 'U 

1~ 1ii''UV16L~ n~l'l n'U 6661~ 66 ,,~~ n~~ ~ltJ eJ tll'll:w 6 tJ'U 1~'U'U U l ~~ ~'U €I ~ n'Uu~~tJ VI"'l tJU1~ n II A€I 
'U 

eJruVl.fllJ Vlf'l'VIl'l"'JJ Vif'l'VIl-:J m~ 66?1Jl tJ~mrueJ lVll~1.'U'VI~l61 tJ~JJlruJll?1ll"ll n~6n \i\~ln n~m~JJ , " 
JJ1...!~tJ'U~llru'1Jl tJ~;j ?1\i\ ~l tJ~'U €I tl n'U ~ntJ.n l 'V'l nl ~U ~'U [;]1 ~ ~'U 'VI ~ 8.&'1 ?1lJJ'1J'W (;l ~m~ 1ii''U AII JJ 6AJJI. 'U 

, ~ '\I ~ 

~'1l61\i\~€IJJ11...!'VI~ lm:hl1'VItJ(91eJ1...!lu 

http:flll(911T;UVfl~~'U'VI~E.i1
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~'UilVl1..:J{J blA1Vi f.I1'1la..:J'a~UU{JblA'Ul ~~..:J1'Ueil1l'V1~(9la'U1'U 

eJvf)'J7JJ 'Jru t OV:JJ?f:JJ1,f'Jru ru£).ff7fI'J11 l.lJJ7?ant Uf/:fW'Jl'l1W w'J'Jrufnld' 

~111VI~(9l€l'Ll1 'Ll ~VlbU'Ll'a~'U'U{J~1 1'1 '1J'U1 Vl1V!ru~1~~'U~'VI5V'1(;j~lfl n~ m'a:lJ'()€l~lJ'Ll1j8~1'LlVll~ 
LLJJt11~1 tJ1Vlru~~ ~~1 tJ~lVI(;j(;j~ ~U1L1 run'Ll ~ 11 LL(;ju~ LLJJt11 LV'I'U'a1J~~1 v!(;j(;j~ ~1'Ll (9ld'~ (9lfl'1J€l~~11

u ~ , 

'a1lJ~~ n~ m'ilJ'1JeJ~lJ'Ll1j8'U1 L 1 ru'111 tJ~~ LL(;j~1'LlVl~ L6'l fi~ LLJJ';h ~111VI tJ (9l €l'Ll1 'Ll ~~ L'tJ'Ll'i~'U'Uu L11'1~iJ, 

i'111lJal9llJ~lJmruLL6'l~ n1~~ t:-J~ (9l'VI1~~1.n1'V>J ~~ b~~1'Ll'1Jru~ ~~tJ1 n'Ll f1 ~u'U'a~'U'U{J ~11'1~iJ Ad1lJ~€l'LllVl1, ~ ~ 

Ltl 'i1~'Ul~ ~ a fl1'a btl ~tJ'Ll LL tl6'l~ '1J eJ~ ~.n 1'11'1 LL1 Vl~alJ'VIl ~.n 1tJ.n 1V'l<E~ ~ ~iJ t:-J 6'l ~a n 1~~ t:-J~(9l~1.n 1V'l'1J eJ ~ 
'a~'U 'UU~11'1 ~ ~ eJ~ ~lfl ~111VI tJ (9leJ'Ll1'UiJ~ ~~ €l tJ1'U'U1 L1ru~1~~'UB Vl5~ 6'l ~1 fln \l fl 'i'ilJ'1J eJ ~lJ'Ll1j8~~1'Ll" , 
'i~ ~'UVleJ~ ~'LlVl~ eJ 'i ~(I)'U.n:Umi'1 'i1lJ~~ tl ruVl1'll1 fl f11 'iLtl ~ tJ'Ll ~Ltl6'l'l~.n 1V'l.n:U€ll f111"\'1J eJ'l1(;j fl~ G'i~ t:-J(;j 

m~VI'U~eJ'Ul tJ~'l'Vl~L6'l t:-J~m~'Vl'U'1J€l~ f11'iL~~ tJ'Ll ~Ltl6'l'l ~mV'l ~~1l9l~eJm1lJJ'lU~V!1 f11'i~tl~tJ'ULLtl6'l'l 

~[)lV'l.n:U€llf11I"\'1J€l'l16'lfl~~iJB'Vl5~ 6'llVltJ(9l'i'l~~6'l~1VltJeJ€llJ~eJAdllJ'VIm flVlm tJ'Vl1'l~1.n 1V'l~'l1 'Ll ~~~'1J€l 'l 
" 

Ad1lJ'VIm flVl6'lltJ'1JeJ'l'11Ul9l rl11:WVlmflVlmtJ 1 'Ll'i~ (I)'U€l\lfitl'i~ fl€l'U Lb6'l~1m'li:1{1'l'1J €l ~'IllJ'U'U ~~mii (9l1 'Ll 

'i~'U'U{Jb11'11l9ltJ bu.~l~~t:-J~(9l<E'l€l ~~~1'Ll'1J€l'li:11tJ1tJ€llVl1'i (I)'lt1'Um1lJ{b~ tJ1 fl'U fl1'itl~'U(1]1'1J €l'l'11lJ'U'U 
'\J 'U J.! 'U 1 

'1J€)'l ~t:-J~V1~b'11Aru1'Ll'Vl~ ~6'l ~ €l bb ~6'l'l n(9l €l'LlY1'U Lb6'l~ i:11'VI~1~'VIU1~'Ll'1J'U 1Vlb~ fl ~'l bU'Ll ~'l ~lLu'Lli.hvl~'U 
" u 

fl1'i m1'1l~l9lV11lJ bb6'l ~ fl1'itl'i~ b:U'Llt:-J6'lfl 'J ~'VlU'1J€l\l fl1'i btl~ tJ 'Llbbtl6'l'l~.n 1~ ~b1 Vl~€llJ1'U'Vl~ L69 ~ €l'U'Vl'U1'Vl 

'1J€l'l'J~'U'U{J b11"1'Vl1'l'Vl~ b6'l1'Ll ~b~'1J €l~f11'J1Vftl'J~1tJ'U'Ll1Vl~(9l'J'l'll1 fl'Vl~~tJlf1'ili'i'ilJ'111 ~ bb6'l~ f11 'Jv11'i'l ~fl1j1 

~m~LL69~'U'Vl'Ul'VlVlU1~'1J€l'l'i~'U'U{J~11'1 (ecosystem goods and services) f11'JtJ~'U(1]1'1J€l'l~t:-J~(9l 
'1J'Llll9l b~fl ~~€lV1€l'Ui:1'Ll€l'l~m1[)l~bb1Vl~€l:W~LtJ~tJ'Ll LbtJ6'l'll tl Loci'Ll i:1[)l~ i:11'J €ll'VI1'JtJ1lJlrui:1'l'VI~€l f11'i 

" 
b~lJ~'U'1J€l'l(9l~ fl eJ'Ll~b'1J1'Ll6'l€ltJ ~~iJt:-J69f1'i~'Vl'U~€lli'1'J'l~~1~'1JeJ'li:11tJ1tJ€llVll'J'Vl1'l'Vl~bi.1 ~'l ~~~1f1'J'l ~~1'l 
'1J€l'l~'U11.n rl~l(l)UbL 'J fl<E'll~~~rI fl ~lJ1tl'i1V1sB'1 bbi.1~ bL V'l69'l n(9l eJ'U ~(9l1 ~Lu'LlblJ~nsB'11l9l t.lbu. ~1~1i'1Y1V'1 eJ Vl 

'U , 

~~(;j~~U1t.nrl~~'Ll'Vl~~6'l Loci'Ll ~V11'Vl::;~6'lVlU1~'Llfl~:W~1'l '1 ~b69~G'i'lt:-J(;jm~'Vl'U~€llJ1(;j~1m~'1JeJ'l~t:-J~(9l
'U 1 I '\J 

bL(;j~~'U11.ni'11'Ll~ltJ1tJ€llVl1'J (Lehman, 2004) 'a1:W~'lt:-J6'le-.J~(9l'1J eJ'ltlm ~b(;j~~(9l1'Vl~ b(;1~iJ Ad 1lJb'11 Aru 
" u 

'Vl1\l LI'1'J1j~n~ f1l'JV1El'Ui:1'U€l~~e:J f1l'Jbtl~~'LlLLtJ(;j'l'1Je:J \I i:1mV'l ~b1l9l~€llJ(I)'l fl~11 f11 VlbnVl f1l'J ~ tl~ tJ'Ll bL tl6'l'l 
"" 

1'Ll':i::;(I)'U'1J€l'l'lllJ'11'U~'liJ~l V11'Ll':i::;'U'U'Ubdl"\ (com munity shift) <E'l~~iJt:-J (;1~€le-.J6'lt:-J~(9l'Vl1'l f1l'itl':i~lJ'l1 'Ll 

'U1~1ru'1J1tJ~~ b'ii'Ll 1'Ll'U1b1ru'1J1~~~ ~~(;1~Le:J~'Vl~'1Je:J~ ~111 'Vl tJ(9lEl'U1'U 
~ 

'i~'U 'UU b11"1'111~ ~\I b'11Vl~'U f1l':i~ fl1j1 i'1f~ de:J tJ1 'Ll'U1 b 1 ru ':i::; 'U'UUb11"\tJ1'111 ~ b(;1'U ~L6'l ~ VI 1l9l b6'l'U'1J e:J~ 
" 

'1J1~~~~111'VltJ(9le:J'Ll1'Ui:1El'lLbvi~ f1e:J ,j1'UtJ1flrl(;1€l~tJ':i~lJ'l v11'U(;j~'LlVlltJ'Ll'i~'lv1 el1UlmiJ€l'l ~\lVlli:1 
00. 

:W'Vl'Ji:11rl'J (13 29' 04.0"N bb(;1~ 100 23' 35.1 liE) bb(;1~'1J1tJ~'l1j'1'LlVl'l';'Vle:J'l v11'Lli.1i:1€l'li'16'l€l'l, 
0 0 

el1L.nmiJEl\l ~\lVll(Ylu.~b~'lb'Vl'i 1 (13 28' 098" N bb69::; 100 52' 22.3"E 'Jtl~ 1) vl1f1l'Jbn'U 
" 

(1]1€l~1'l [)l fli:1'U1:W1'Ub~€l'Ll~ ~1'1~ f1l tJ'U 2555 bb6'l~ LOi eJ'LlblJ1j1 tJ'Ll 2556 b~m U'Ll (1]1 bL Vl'Ll'1J e:J\I ~~t11 
VIm fl ((]~cJ'Ll) ~b6'l~ (] ~ bb~\I (9l1mhli1'U 1Vl tJvl1 f1l'J~ mnu'll~tJ'Vll\1 i:1 f1l tJ~ Lb6'l~ bAiJ'1J€l\lJl'Vl~ bi.l bb(;j~ 0i'Ll 
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~~ flB'U All:lJVl6llflVl6lltJ bb61::! fIll:lJ'l1 fI'I1:lJ'1J B~ bb ~ 61 ~ n~ B'UVi'l1bbi;]~ bb ~ i;]~ n~B'Uf(l'll fIll:lJVl61l flVl611 tJ, , 

lli;]~m l :lJ'I1f1'11lJ'lJB~f(~lV1~l61V1,j'l~'Ull61~'Vl-r~ tJl mtl6ll'\J~b1 ru'lJl tJ~~ ~lllVI tJ~B'U1'U, . 
(9l1'jl~~ 4-1 i:1'jtll?lllbVlU~~n(1)'\J'U~'Uli;]fI'lJB'Ii:1mihnm11 B81~l~ B~m~1'j~'\J'\JllllY'!'l11tJ~~, 

~lll'Vw~B'U1'U ~l'U'jtl~ 4-1 b1J'U9)(1)lnmllBcil~'\J~llrutllflA61B~tl'j~:lJ~ 1?l1'\J61~m-11tJm~~~
'\J , 

~~VlliJli:1:lJVI'j i:1~ml:lJll61~'jtl~ 4-2 l1J'U'\l(1)ln'\J~l B8 l'l'\J~ll rutll fI A61B'l VI'I~'VlB'l 1?l1'\J61i:1 B'l Ai;] B'I 
, '\J , 

~'lVll(1)Q~l:a'll'Vl'jl m'jl'l~ 4-2 ll61~~l'jl'l~ 4-3 l1J'Uo(Jm'l'jtl~1'jliJl~€:dll61~i5f1l'j~fn~nU'\l~tJ. 
~'1ll1(1)61B:lJ'Vll'l"fIltJ~ll61~ li'lihl:lJ~~lA'j'l"~1'l'l1:lJ'l1'U~'llJ~i~'\J~llru'l11tJ~'l ~lll 'VltJ I?1B'U1'U, 

tllf)fl61B'I'lJ'j~m 

"" i:1bll'U 

PNl 

PN2 

PN4 

PN5 

PN7 

PNS 

PN9 

61~~'\l(1)
'\J 


0 


13 29'20.S"N 
0 

13 29'2S.5"N 

0 

13 29' 11.0"N 

0 

1329'17.0"N 

0 

132S'59.5"N 

0 

13 2S'S8.7"N 

13°2S'51.7" N 

61e:J'l~'\liJl 
" 

0 

100 23' 01.7"E 
0 

10023' 17.7"E 

0 

100 23' 01.2"E 
0 

100 23' 19.2"E 

0 

100 23' 01.7"E 
0 

100 23' 22.2"E 

100°23' 29 .0" E 

tllf)i'l61e:J'lVl~';'Vle:J..:J 


"" mll'U 

SK1 

SK2 

SK3 

SKS 

SK5P 

SK7P 

SK8 

SK8P 

SK9P 

SKlOP 

SKIIP 

SK12P 

61::!~'\l(1)
" 

0 

13 2S' 30.07"N 
0 

13 2S' 26.9"N 

0 

13 2S' 22.9"N 
0 

13 2S' 1S.7"N 

0 

13 2S' 19.4"N 
0 

13 28' 06.1"N 
0 

13 2S' 13.7"N 

0 

13 28' 07.9"N 
0 

13 2S' 04.4" N 

0 

13 27' S6.0"N 
0 

13 27' 49.4"N 

0 

13 27' 4S'2"N 

61e:J'l~'\l(1)
" 

0 

100 52' 14.37"E 
0 

100 52' 11.7"E 

0 

100 52' 09.6"E 
0 

100 52' OS.O"E 
0 

100 52' 11.9"E 
0 

100 52' l1.S"E 
0 

1 00 52' 06.5" E 

0 

1 00 51' 51.1" E 
0 

100 52' 12.7"E 
0 

1 00 51' 47.6"E 
0 

100 52' 07.6"E 
0 

100 52' 1S.8"E 
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m'il-l~ 4-2 i:'l1LJ nl':lA mjlOll'UAll~JVlmilVlmCJ'VI1'1~'"lin\f'~ LL~:; ill'iLLJ~mmLJ~'1~ru[l1~~'1 LLl(?JiKt)lJ 

U~Llru'1l1CJ~'1 

LLYl(;l ..U1(9] €l'UYi'1l 'lJ'Ul~Wl~neJ'U 

LL(;I:mV'l~.:Jrl ~rum~~'U . . ~'ULL(;1~ v .. 
"''Ul~l'U

VI€l'UaVil 

PNl 

PN2 

PN4 

PN5 

PN7 

PN8 

PN9 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 


./ 


SKl 

SK2 

SK3 

SK3P 

SKS 

SKSP 

SK7P 

SK8 

SK8P 

SK9P 

SKlOP 

SKllP 

SKl2P 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ ./ ./ 

./ ./ ./ 

./ ./ ./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ 

VllJ1mVl~ PN thnf1~tJ~thnN (;hu~-n'UYhEJ'U'lfi~~ ellbilml'ieJ~ ,y~Vll(i)<'1~Vl'l<'11fl'l 

SK t11nf1~eJ~"'~';YW~ Iill'U~<'1eJ~f)~eJ~ ,y~,,6(i)\l~b;U~bYl'l1 
lJ' 'v V 

...... P vhtJmlb~'tJ bb<'1(i)~llbU'U<'1 rl1i.JVlllJ"'Ul~ eJ~,.hvimllJ~n'tJeJ~1.hVllJ 1~ ..r1m'lbll'U mleJ li1~1l1Vl~ b~ 
• I '" tJ 

blf.l ~ bbVj~~ n\ll eJ'U bU eJ ~ \11 n Vi ') ~'U~ b 1 ruVi Ul 'Uml eJ tJ 1~;;1\lllVl ~ b~"'U1~'U1l1 ~'UlJ 1 n 
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" fl1':JAnYlflrum'W'lhvl~b61, • 	 ~l'n~\J~~tJ'VI1.:J~n1tJ~ Atl flJllJ~n ~ru"'JJil fllllJLAlJ pH 

U1lJl illtltln'Bb ~U(;1:;~ ltJ 

a v OJ I " 0 V IQ../ 	 " 0 ~ Qj QJ 

~n~n~1~ltltJl.:JU1~ltJnl~~~n.:JU1~'~~~~~n~1~~~U 

tl:,ru"'JJmVfL8U~J1L~lJtl~U~':l1XeN~~lliln1~ mtl.:J~ltlcil.:J, 
'l11-0'uVilii'ltJLL~UmeJ'l GF/C LY1mLtJn~lU~l~tllVmVi 

~ I d 0 ~d, 
(;1~mtJ'LIltltln~ln~lU'VILL'lU(;1tltJ U1Ul'V1e.J1Wl1~mB.:JlJl 

lLml~t-1~l~tll"'l~~~~ltJ lIii'LLr1 LLtllJlm11tJlJ l'LILm'VI 

1'L11mL~u~llJ 1'L11mL~'LISu'VI~~ vJtl~LvJ~ vJB~vJB-r~~llJ 

vJ tl~vJB-r~SU'VI1 ~ LL~~'B~ Lfl(ll (IlllJ151 Lfl~l~t-1~l~eJl"'l ~ 

lUJ1'V1~L~'eJ.:J Strickland and Parsons (1972) 

w '1JeJ'ILL'W~.:Jn~eJuY1~''LI1~llJlfl~LL'W~'1n(lleJu 'LIl1-U 

LL'Wmn(lleJ'LILb~~Yllrm'W~"n(llB'LI1~m'VIflijflf11~LWn~lu 

LL~~lLI'\~1~t-1U1lJ1rufl~B1~YJ~iA" LV lii'lm'VIflijflVl1'IvJ~tlB
v 

hLlJ'VI(Il1mlJ15'B'I Arar and Collins (1992) 
~ " 0 I '" .:::. I tI I 

• 	 LnU'LI1'V1~L~eJtJ1.:JUBtJ 20 ~~~mB.:Je.J1'L1e.JlmeJ"'1JU1~'lltl" 

~1 20 wlmLlJ(Il~ LnU~lBcil,,~l'i'l.:JBtJl'L1().:JmeJ.:JlJlrn~lv 	 , 

Mll 'W lii'l tJ ~1~~~m tJ vJ tl1lJ1~UfllllJ L-iilJ-iiU(I,~Vil tJ ~ €I tJ~~ 

2 L ~tll-iif1m~l tl'lrlU~~ ntlu LL~ :;f111lJ'lln'UlJ'1JeJ.:J LL 'W~" n, 	 , 
~tl'LIY1'1l''LI1~llJlf1~LL 'W ~'ln (Il eJ'LI 

• 	 LnU(l]leJcil.:JLL'W~'ln~eJU~~l'1vltJl-iin.:JmmL'W~"n~eJU'1J'LI1~, 
~1 100 llJlf1~LlJm LL~~ 300 llJlmblJm ~~~lJl~T1~ 
ei'(Il"iln1"il",~,tl'lJl (General Oceanics, model 

lO23R) mnl'L1LL'LI1"i~~U'U1Uflu~1",ihJl Ln1J-rn~l 
(l]l eJcil"lii'ltJ~l "i"~~ ltJvJ tl1lJ1~u rn llJ L-rrlJ-rrU~~Vil tJ 4-5 

d 	 ~ <
% L'WB\"ln~1f111lJ"'~1n",m tJLL"~ fllllJ'l!n'l!lJ'B.:J LL 'W~.:J n 

(Iltlu~Vlln~lJ~iJu'VIUl'VI'VI1.:JUL1?11'VItJ1~LLVln ~1" flU 
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• 'lJ'Ul(i'1tl'U.fllI'l'lJtl~~'Uu.(;1:::, 

QJ .o::::t. <V ~... d 

(;1n~ru:::vmrneJ.fll'Vi'lJtl~(i'I'U l(i'11'l11lJLl'llJmml'1'ltl~ 


Saltmeter (Merbabu i'U NS-3P) 1'l11lJL~'Un'l(i'l-LU?1~leJ 

pH meter (Delta OHM i'U HD2105.1) f(mj1yJV11~"W 
d , 


Ll'1'ltl~ ORP meter (~'U TRX-90) 


• LnU~ltlcil~~'U~lml'l~tl'l~n~'U 'J1m1\.J~n~'U'I..h:::lJ1ru 1 

nL(;1nflJ 1~~'1L~ml11tllLI'l'll:::,,1'VmJ'Ul(i'1tl~.fllf\~'U~~ntl'U 

~leJ15 Hydrometer method LL(;1:::tl~lJ1ru?11'lB'UVl1m'U~'U 

~leJ15 Wet Oxidation 'lJtl'l Walkley-Black (ru'l~rl :a'U~m 

LL(;1~~n'lYm~ L~lJ~l 2536) 

• i(idVl~L(;1'V1Ul~'U 

'IJ'Ul(i'11'V1qj (Macrofauna) 

(Meiofauna) 

G U .::r...... d Q.J "'" 0 ~ II 	 <::::!I 

• LflUmtleJ1-.l(i'l'UmtJLl'l'ltl'l(i1n(i'l'U 	~l'Ul'U 3 '1l1(i)tl(ffll'U 

~l mr'U~tl'ULLCJmtlli(i)l'V1Ul~'Utltl flml(i'l CJ1.ff(i1~ LLn'l -:J'IJ'Ul(i'1(i)l 

0.5 iJ(;1~LlJ(i1J ~n~l(f[l1'Vi~ltlcil-:J~l~~heJ 10% . 


?11J(;1~(;11CJyJ tl{lJ1~'ULtJ'Unm~ 


• <J1LL'UmL(;1~,:rU'ih'Ul'Ui~lVl~L(;1'V1Ul~'U1'U LL~(;1::: n~lJ, 

• LnU~lfJcil'l~'U~':lCJLI'l~tl-:J~n~'U <Jl'Ul'U 3 ~l~tl?1f1lti 1.ff 

c:::I d V' I 	 l.I I ~ 
'VI(;1tl(i'lu(i'lCJ1Vl(i)(i'I?11'Utl(;11CJtltlfl'lJ'U1(i'1L?1'U~1'UI'1'UCJnm'l 3.0 

" 
L'1l'U~LlJ(ilJ fI(i'I(;1~1tJ1'U~'U1w.~f\11lJ~n 5 L'll'U~LlJ~J t11~'U~ 

l~-rn~l(f.fll'Vi1'U 10% ?11J(;1~(;11CJyJtl{lJ1~'U~LtJ'Umn'lLL(;1~ 

e.J(flJ~ Rose Bangal 

• LLCJni(illVl::: L(;1'V1Ul~'U'IJ'Ul(i'1 L~n tl tl n~1n~'Ul(i'l CJ n'ltl-:J eJ l'U~~ 

n'ltl~'lJ'U1(i'1(ill 631lJll'l'HlJm 

• <J1LLtlnLL(;1~,:rU<Jl'U1'UiVllVl~L(l'VIU1~tI'lJtll(i'l L~n1'U LL~(;1 ~ n~lJ 
o 	 'IV ~ V """ c:;, 

fll'Ul ru'VIlfl11lJ'VI'U1LL'U'U'IJ tl'l MI1Vl::: Lmitll (i'ltI'!J'Ul (i'I L(;1 fI (il tl 

10 (ill'll.,'jL'(jtl~L:W(ilJ 
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• f)1'i~l'il'iJmllJVlmflVlmtJ 

'1J eJ -:jU m 1tJ ei eJ'ULL~ :::Vl-¥'W til fl'i 

• fl1'iP1fl1~lL:a-:ju~mru'1JeJ-:jum~'W1J1'U1J~Llru~P1m~11~wHi 

Lrl~eJ-:jijeJU'i:::lJ-:jAeJ Velon net ('1J'Ul~Vll 3 lJlJ.) U~ ::: 

eJl'U(;1 eJ tJ 'illJ.x~Lfl1J~l eJ~l-:jU~l'iJ lmrl~eJ-:jij eJU'i:::lJ-:j 

~'UD1'UL~eJf)1'iP1mllL:a~ rlrum'W f)1'iLn1J~l eJ~l-:jU~lH, 

Lrl~ eJ-:jijeJU'i:::lJ-:j~ LLVlfl ~l-:jn'U'\.umlJ(;1m'W~'U~Pim~l 

~lLL'Ufl'1l,j~6i'VliJl.x-:jVllJ~~:S'1J'\.~'W~eJlJ.x-:j1JU\I1'Ul'~ LL(;1:::.a--:j 

'111 VI1Jm1Vli LL~(;1:::'lIii~ 

'U ~Llru'1l1 tJ~'nJ1flrli.1el~U':i~lJ~ ~~vr)Vli?flJVl':ii.'llf1':i LU'Uth'1l1EJ Li.1'U LLi.1~Vll Vl Li.1'U~ el ~ (1)1 'U 'U eJ fl , " 
'1JeJ ,rLJ1'1l1mi.1'U~'l~'U~AeJ'U-rrl'lmVli'UueJ mLi.1:::Jl~'U ~':i::: EJ:::",h:J 'ill fl ~'l 700 LlJmiifll1lJ~ fl'IJ 8'lJl 

~lfll1 S L:IJ(>1':i fll':iP1fl'\~l'U'il~EJi.'I.fl1'WLL1Vl~el:IJ1'Um i.1J lV11ell1ru.fl1'V'1Jl1 'U 'l~J1V1i.11 fl ('V'I'lp!~ fllEJ'U 

2SSS) LL(;1~f1(1JLL~.:J ('W f1 '8.fl1f1lJ 2SS6) 'V'I 'trl1 J1Vl:::Li.11'Uu~L1rudiieJruVlI1ijLLi.1~ml:IJLA:lJll.lLL!'lfl~1.:Jgl'\J II I , \J 

fl'U eJ ~ l.:JiiurllRCl:J1'U':i:::vr-Jl.:J 'l~fl1(;1~P1 fl'81LVl tJii LL'Ul L UlJ~~ruVliJij LLi.1:::f1l1lJ LA:IJ1'U'l~ LL~.:JiiA1 ~'l flll 

'l~J1V1mm~flUmJ (m':il.:J~ 4-4) LL~eJeJflOBL'ill.H'l~(;11tJ1'UJ1Vl::: Li.11u'l~J1V1i.11 flii ~1~lfll11 'U 'l~LL~.:J 
LLi.1~~lflllLflru.,.]m(>1':ifjl'Uflru.fl1'V'1Jl'1l1t1~.:J AeJ ~lflll 4.00 ij(;1~f1-rlJ~(>1':i L~el.:J'illf1'Ul.:Ji?fmuii.. , 
eJ8flOBL'iI'Ui.1:::(;11tJ~lflll 2,00 ij(;1~fl-¥lJ/~m cil'U~l pH 'lJa'lJ1Vl:::L(;11'U'l~LL~'lii~1~lflll'l~Jl 
Vli.11fl 

1'UC] ~J1V1i.11fl ~'U (>1::: fl eJ'U~'UVl::: L(;1U~L1 ruUlfl f1(;1eJ'lU':i~lJ.:J (i?fmu PN 1) LU'U~'U LVlUtJ1 

~eJ'U-rrl.:JLL~.:Jcil'U1'U'U~L1ru~'U '1 Lu'U~'ULfli.1'ULVlm~LVllvll 'Ul.:J'U~L1 rulJ~L~EJ1'1la.:Ji?flV1~l PVlifl~'U 
'IJ'U lV1L~ flel ~ (1)l'U 'U'U ~'UVI:; fleJ'UVl fl i?f m u~Lnmll eJ ~1'l ii fl ~'ULVlJJ'U eJ ruVl I1 ij LL(;1~ f1l1:IJ LAlJ'IJ a'lJ11'U 

'U, , '" 

~'Uii~1~lflll1'Umi.1Jl ~1 ~ 'lJeJ'l~'U!'l~fleJ'Uii~l~.:Jflll pH 1'UJl ~fl~fl1':iUl1yh~1'IJel.:J~'U1'U'U~L1ru 
Ulfl fI (;1 eJ.:J U':i ~ lJ.:JiiAl~1mfl (~Vl i.1'UlJ1 (1) Ui?f Vl'l ~'l i?f.fl1'V'1 ~ii eJ eJ flOB L'iI'U ifeJ EJi?feJ VI fI ~eJ'l flU fll ':i~'V'I 'Ull 

U~:lJlru~'UVl~~i.'Il ':i1'U~'U'U~L1ru,iiiAli.'1'l AeJ ~e:)tJi.1~ 7 ,83±4,73 'lJeJ'lJ1V1UflLL,x.:J1'Uf1(1JJ1V1i.11flLL(;1~
\J "I" 

(;1Vli.1'lLVI~eJ~mJ(;1:; 3,57±0 , 631'UC]~LL~'l (m';jl.:J~ 4-4) 

http:Li.11u'l~J1V1i.11
http:l~J1V1i.11
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" fllllJ~n'IJfl.:Jtll'Vl:;L~ (m) 2.86±0.91 1.30-4.30 2.96±1.57 1.00-5.50 

fll1lJhJ1.:J LL".:J (m) 0.72±0.26 0.25-1.00 0.33±0.OS 0.40-0.60 

flruVlfll1 (0C) 
, \J 

31.75±0.97 31.17-34.27 32.65±0.14 0.10-0.50 

fllllJL~lJ (ppt) 23.51±2.16 20.35-26.18 24.66±0.40 24.10-25.57 

flfln~L~tJ(1:-;mtJ (mg/L) 2.5S± 1.79 0.37-6.39 4.61±1.17 2.95-6.10 

pH 7.62±0.16 7.35-7.92 6.26±0.15 6.03-6.48 

31.22±0.18 31.00-31.40 31.18±0.25 30.80-31.50 

12.28±4.88 6.S0-18.60 15.33±1.55 13.S0-17.10 

pH 7.77±0.12 7.65-7.97 7.57±0.09 7.45-7.72 

1'1ntJ f1111111vlvh (E h, mV) -377.98±42.18 -411.15~.:J -285.67± -364.00 ~..'l 

-303.15 101.91 -94.00 

BtJ~~8"11(~fltJ(1:-;'lJfl.:J 7.S3±4.73 2.46-13.S2 3.57±0.63 2.60-4.32 
" 

111m1mL...1.:J) 

'lPhnrua1'aiJ1'Vl1 'a~~1Lt1'U\li iJ bb'Vl ~ 'In(>]iJ'UYi'!l'lJ1b1 ruthnf'l~iJ\l,.h~lJ.:j ~1u~~'UvhtJ'U'a~.:j~ 
~\lVl1~alJ'Vl1alf'l':i• 

tJ~lJ lru"11fllV111 eru tJ~~8~:-; (11 mY1~~lLUtJ~eJ nl'H~U1l'l'lJ eJ.:J LL '\t'l~.:J tl l'lfltJVl'1m~:-;~C-J ~ (9]
" 

~tJ11tJ 1:-; uuu LlI'1'1l1tJ~..'l tJl n A(1fl..'ltJd:-;lJ'lli~l~..'l "11fllV111iJUtJ~~tJ1 tJlmL'"tJciltJ1Vlt1l fl ~1tJ~tJ 
'lJeJ.:JLLfllJllJLlltJ~.:JliliAl1lJL-UlJ-UtJLQ~tJ".:J n11 10 00 1:ulmllJ(11{ "11fl1V111vl fl"Lvl l'l-vlfl"vl eJ-ri?lli 

" 
flll:UL-UlJ-UtJLQ~tJtJ1:-;lJ1ru 3.000 1lJ1A11:um{ LL(1:-;~~LAl'l-~~nm...!litJ~lJ1rui?l.:Jn1l 50.001lJ1A11:u 

" 
m{ LdmtJ~tJuLVitlutJ~lJlru'IJeJ.:J1tJlmL~tJnuvleJ"vlfl-r"flutJ~~8 (DIN:DIP) '\t'lU11li~1~lnl1 10 

LL,,\?l..'l111:-;UUUL11'1'1l1t1~.:JLLtA.:Jdlim'Jfl1'Vll11tJ1mL~tJLutJ\h)~tI ~1 n\?l f111L~Ull'l'IJfl.:J LL '\t'l~.:J tl(9]fltJ-W'lJ 

LL(1:-;e:rC-J~l'ltJd:-; Lfl~~tJ L'1ltJ "1'Vl11tJVI~1~tJ'lJtJ1~L~n LutJ~tJ 
" 

http:13.S0-17.10
http:15.33�1.55
http:6.S0-18.60
http:12.28�4.88
http:30.80-31.50
http:31.18�0.25
http:31.00-31.40
http:31.22�0.18
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bbtl:whmi(J-lult>l'mJ'u (~M) 

1u11'l~1'l-1ult>m~u (~M) 

1UbI'lWl-1ULI'lWIlU (~M) 

13.92±5.29 

0.38±0.14 

1.46±0.85 

2.77±0.74 

8.10-22.25 

0.26-0.73 

0.68-3.57 

1.33-4.02 0.85±0.65 0.22-1.96 

<a~bfll'l-<a~f1tlU (~M) 

DIN:DIP 

67.73±9.11 

5.96±2.20 

53.60-81.23 

3.05-9.68 

39.59±9.67 28.45-54.12 

mfl~1f11V'11mUflfltlhYJfI~ w U~l1ruUlf1flfltl~U~~:W~ ~~Vl"r~(I:!JVmnm lJ~l ~mbU~ 
\J , 

~~t-'I11~ 24 ~~ 100 iJ!;l~f1-r:W/!;lU.:W. Vl1tl1';hbu~(J1'l1:WbbUl'lJUluti'U'1ml~~hJbnu 65 iJfI~f1-r:w/!;lu.:w. 
1ufl~J1V1m n (~U~ 4-3) bb(l~~llMnV'l bb1 ~ ~tl:WU~b1ruuln flfltl~U~~:w~Jl1vHu(ll~mVll~~lnJ1"r \J \J 

~~1UU~:!J1ru(l~~Ubn~(lml~(ll~tll'v'l1~U~:!J1ru~~ (eutrophication) vl.:i bi4u1v1~lnfl11:Wbii:wiiu'lJ tl~ 
\J \J 

~l~mVll~bbtl:WLmu(J-1 U Lmb~U~lJflll:WbiilJ.;ru(I~ f111 10 1lJLfl~L:wm~ Utl f1~1f1if~~V'lUl1fl11:W 
\J 

b ii:wiiU'lJtl'lyj tl(lb yj I'lbUl~;a~ bfll'l1Ufl~ifiJA1(1~ f1111Ufl~bb~~ (1'l1~1'l~ 4-4) bb!;ld~ ~m1~bbV'I!;l~ rll'ltlU
QI~ ~ VI~ 

V;'llb~ULI'l1v1~~UiJf11~~~1'l bb!;l~(I~(llJflfltlL~YJ!;l~ w 1UU~:!J1ru(l~ L~(J~bbV'I fI~ rll'ltluV;'lln~:W~lJmfl
\J , 

:filf11'W 1 U~Ufl!;ltlhYJfI~ W (I,llUUbb'Wfl'l nl'ltluVJ'll'lJtJ1~b~ n Atl ~LflbbV'I fI~ nl'ltlU~iJflfltlbYJfI~ LEJ 
\J \J 

:!J1nf111~tl(JfI~ 50 'lJenU~:!J1ruflfltlhYJfl~ LEJ ~'lVl:w~1uUUlvil'l~~ lU'l~bb~~mflJl'lllt.J~'lUln 
flfltl.,:jU ~~:W'llJ~1~V1V11~~1 f111'l~J1V1f11 f1 bbfl~~~ e.Jf11~U~:!J1 ru flf1tlL'lYJfI~ LEJ 'lJ tl~ bb 'W fI~ rlI'lBUVJ'lllJ 

~lbO~(Jl'l1lJbbUl'lJUluti'U'lll(J~'lhjbnu 25 iJfI~n-r:w/flu.:w. bb!;l~~lU1V1qj (~B(Jfl~ 50) :!J1~lmb'Wfl'ln 
I'lBUVJ'll'Uul~mLuU'WfI~nI'lBU (~U~ 4-3)

\J 
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dry season 

~Micro ~ Nana c:::::J Pica -<>-Total 

~'\.l~ 4-3 tJ~:l..JlruAi:1eJbYii:1~ tel ~lm~¥m'lr1\1lmlVl'1lu~~lru'1l1CJ~'l'\.l1f)Ai:1eJ..:J'\.l~~lJ'l1u'l~J1V1mf) 

~~i:1~'l~~~~'l (PN-inner ~~'\.nvh..:J~1f)'lIeJU'1l1CJ~'l 300 blJ\1l~ PN-mid bbUl vil..:J~1f)'1l1CJ~--1 500 

blJ\1l~ 66i:1~ PN-outer vil--1~1f)'1l1CJ~':) 700 6lJll(1) 

66'Vli:1--1r1\1leJUVl'1l'll't.Jli?11lJLI'I'H6'Vli:1'l r1\1leJ't.J~'VlU1tlU~61ru'\.l1f)f1i:1tl..:J'\.l~~lJ'l ~'lVlli?1~lJVI~~lf1 ')1't.J 

'l~J1V1mf)iimllJ'Ilf)~lJ 6.6±S.S x 105 6'1li:1~/~\1l~ ~1f) ·:h1't.J'l~ll~'l~'l'VlUmllJVI~lll't1't.J'lm..:J 
.. dI ~ 6 .. Q ~ dt c: )/ d I 

6l'Vli:1.:)f)\1ltlU'Vl'1l~':)f1'l 2.6±2.9 x 10 l'1l~i:1/~ll11 mllJ'1lf)'1llJ'lItl'lb~'Vli:1'lf)Vltl'U'Vl'1l6'VllJ'lIU6lJtltlf)Vll'l~1f)" , , 
'1l1 CJ ~'l '\.l,)~'1l1f1lJ 66'Vl i:1'l r1 (;le:l'UVl'1l~'l ~tl'l'lfl..:J lli:11ii1i?1 tl ~ VltllJ 6DUL6'Vl~,:j r1 Vltl'UVi'1lf) ~lJl~'t.J ~'l1 'U ~1 'U, 

I'IlllJVlm f)Vli:11CJ'lIeJ'l'1liJi?16li:1~fIl1lJ'1lf)'1llJ~'lii;;1i?1~1'Uf) '.h{eJCJ~~ 99 'lJeJ..:J6l'Vl(1'lr1m)U~'lVllJi?1 1 '1lCJ1L 'U 

66 UI'lVil~m6(1~1i?11'U66"I'J(1m~(1~i:1V1iim'llJ~'U1'U6l't1u~lf)'h~'eJ CJ(1~ 1 'lIeJ.:J fIl1lJVlU166 't1U~'lVllJVI (')'\.l~
" 

4-3) 1i?1eJ~(iltllJ'1liJi?1 Skeletonema costatum 6Du66'Vl(1.:Jr1VltluVi'1l'1liJi?1l~U~ViCJ'l'1liji?16~m1'UU~61ru 

'1l1CJ~'l'\.l1f)f1(1eJ 'l '\.l,)~lJ':)1 U'lfl'l '1 <:}JlVI (11 f)Li?1mu'Vll~~lU'UeJ f)~vil'l ~1f)'1l1 CJ~'l 66(1)1 U'1<:}ll~'lU tl f)~1f1 
5. costotum ~'VlUVlU16btJ'Uu~m1Jvil'l~1f)'lllCJ~..:J 500 6lJll11 cJ'l'Vlu1(ileJ ~ \1leJlJ Tholossiosira spp. 

'v. d 
Chaetoceros spp. 66~:;1i?1Lu~l'Vli:1m~i:16(1\1l Tripos spp. 6'WlJ:U'U (~'\.lVi 4-5 66i:1~(ill,)1'lVi 4-6) 
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m';jl-:J~ 4-6 AlllJVltllLLU'ULi)~ CJ'lI €J-:J ll'\Aim n(?ju'UYl'lJ1u'U~nru'lllCJ~,:j'l.hnAi:ltmh:;lJ-:J ~,m1Vl 

"~Vl':li;,nm (AlllJVltllLLU'ULi)~CJ ± ~lUL~CJ.:J 6'UUlJ1(?j';j)ilU lLi:l:;~~CJAlllJVlUl LL UU(VlUlCJ L'I1i:l~/ 
~m) 

I .,J , I .,J 
f11Ltli:ltJ fI1Ltli:ltJ 

Class Cyanophyceae (Cyanobacteria) 

Oscillatona spp, 3±8 0-23 PN3 19±38 0-75 PN2 

Spirulina sp, 20±25 1-60 PN5 

Class Dinophyceae (Dinoflagellates) 

Dinophysis spp, 19±45 0-135 PN9 

Noctiluca scintillans 163±188 0-325 PN5 

8.231± 
Tripos spp, 91±77 0-196 PN5 0-14,495 PNl 

6,701 

Diplopelta spp, 394±345 0-715 PN1 

Protoperidinum spp, 8±23 0-70 PN8 321±309 0-585 PN1,PN5 

Class Bacillariophyceaemiatoms) 

Thalassiosira spp, 244±188 105-635 PN2 85,454± 21,575 PN5 

69,526 146,900 

Skeletonema 662,217± 239,700 PN9 2,484296± 41.650 PN5 

costatum 
548,620 1,749,600 2,804,718 

4,986,735 

Cyclotella spp, 7±16 0-49 PN6 1±2 0-2 PN2 

Lauderia spp, 423±499 0-975 PN1 

Planktonella spp, 5±11 0-22 PN1 

Coscinodiscus spp, 25±42 0-126 PN8 118±148 0-325 PN1 

Pseudo~uinardia sp, 114-1:154 0-325 PN1 

Odontella spp, 4±8 0-20 PN4 1,398± 100 PN5 

1,324 2,665 

Ditylum sp , 2±6 0-17 PN1 61+92 0-195 PNI 
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v 
o 

~~U1V1(;11fl 

• d 
flllu~£J 

Rhizosolenia spp. 11±23 0-70 PN6 5,887±5,4 660- PN5 

58 11,375 

Chaetoceros spp. 73±65 0-210 PN6 33,772± 1,380- PNI 

66,300
35,305 

Bacteriastrum spp. 4±12 0-35 PN6 1,184± 38-2,145 PNI 

1,056 

Thalassionema spp. 5±7 0-18 PN7 163±195 0-390 PN5 

Navicula spp. 9±14 0-34 PN2 65±75 0-130 PNl, 

PN5 

Diploneis sp. 19±45 0-135 PN9 

Pleuro/Gyrosigma 157±172 PN3 63±118 0-240 PN6 
0-518 

spp. 

Pseudonitzschia sp. 813±774 0-1625 PNI 

Nitzschia spp. 16±33 0-101 PN9 3,958± 0-8,320 PNI 

4,197 

Entomoneis sp. 24±40 0-121 PNI 621±637 20-1/235 PN 1 

Surirella spp. 3±8 0-24 PN5 30±60 0-120 PN6 

t1~::'Ill ~U.J bb'V'l61'l rlVI eJ'W6I(;11 

"i::UU'Ul,)P1'1l1t1~--1U1l,) rutl1fl fI (;I eJ--1t1 "i::lJ--1 ~'1VI1\11~lJV1"iC11f1"ilJ ll'Vm'! rl Vl eJ'W ~Vll'1lfl'lllJ1\11 t1Vl U 

lbVl(;l;JrlVleJt!~Vll'1Jt!1\111V1t1lll~::'lJ'U1\11l~n1t!mllJVlt!llltlt!imvi 3.6 x 10
5 ~;J 3 .8 x ~06 ih/100 

7 8 
(lU.lJ . ll~::~;Jllvi 2.0 x 10 ~--1 4.9 X 10 (;)'')/'lJ1lJ1mJ1 100 ~U.lJ. Vl1Wi1(;)'U lU'l~ll~--1VlU 
llVl~;J nVleJt! ~Vll'qn'qlJ~,! fll1 ~~J1Vl~1 fl1\11 CJ luVl1 ~ ~1t!1t!~ ~\11 nu'IJ 1 n fI~ eJ'! llVl~'I n VleJ'U~(i11'lJ'U 1\11 

l~n VI~eJ microzooplankton ltJ'Ufl~lJlvi'UlJfI,)llJVI'U IIIti'U~'! fll1ll Vl mn (i1 eJt!~Vll'lJt!1\111Vlt1l VI~ eJ 

mesozooplankton nl1 100 bvl1 A\11 ltJ'U~\11ri,)l.Jflll'reJtI(;I:; 98 'lJeJ'IlbVl(l'lnVl 1J t!~Vll~-1V1lJ\11v(--11'U 
~~lhvm1nll(;l:;'l~lb~--1 (J nll'UU1b') ru ah'U'U eJ fl'UeJ--1'IJ1f1f1(leJ'I'IJ"i:;m1t!~~lb~--1~~(9lri,)'UfI,)llJVI'U IIItit! 

'U u 'Ill ~~,jn\i11J'U ~Vll'Ut! l\11l~fl ~ \11 '''ll~ numJ ("i'IJ~ 4-6) eJ,j A'IJ"i:; fl eJU'lJ eJ 'IllVl (;1'1 n Vl1J'U~Vl '5~VlU1t! 
\J 
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'U~ llrudiill'\'n;wl(?leJ'U~(1dm1'J (holopla nkton) 1 'U~(i'I ~l'U ~~ flil{eJ tJi,l~ 50 'U8~fIll:UVl'U llLtJ'U 

~~VI:U (i'll(i'1tJ ltJ'W l ~1'U'l~Jl VIm fI ~l'\.JLl 'W i,l~ n(?I eJ 'U~(?Il.rr1 fI'J llJ'Uii ~(i'I ~l'Ufl 'Jl:UVl'U IIItJ'U tl'J ~lJl ru 

~eJ tJ i,l ~ 20-25 'U eJ ~ fllllJVI'UlLLtJ'U~~ VI:U (i'I ~ lVI~ ml~ b'U'U ~(?Il'V1~ li.lVlUl~ 'U~'W ~(i'I~(i'llJln'U~1 eJ ~l ~ 
< cO 

ll'Wi.l ~fI\i1eJ'U ('JU'VI 4-7)
" 

Wetseasdn Dry seasonI 

W';:::'7."l Microzooplankton c=:J Mesozooplankton ~Total 

1U~ 4-6 fIll:UVl'Ulll tJ'U'U eJ~ II'W(;l~ n\i1 eJ'U~\i11~-:)VllJ(i'lll61~~(i'I ~l'U'lleJ~ II'Wi,l-1 n \i1 eJ'U ~\i11~-:)(leJ-1'U'U l (i'I
" 
'U~ II ru'1ll tJ ~~Ul flfl(;leJ-:)U 1~lJ-:) (VllJl ElLVI \i1 Ji'l'U'U eJ fI'lJ eJ-:)Ul flfHl eJ~ii fl~'U(;1ml1-:) In'U ~1 eJ ~l~1:u1Ji'). 

Wet season ; Dry season 
mHoloplankton E3 Meroplnkton [J Otners 
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U'J~lJ-1 (Vl lJltJlVl\ll others VllJl tJii-1 ~\i11'V1~l(;1~1lJ1'Ii'Wi,l-1n\i1eJ'Ulll'i~(i'I~'UlJl1'U~lmh-1ll'Wi,l-1n(?lEl'U 
~\i11) 



106 

661"j~-:} n (iltltl ~(illC1T1'Jn~lJ copepods hllLn Calanoid copepods, Cyclopoid 

copepods ~llJ~..:l \ill~tltl'lJtl.:l copepods (copepod nauplii) l'Utlll1"J~..:l n(i1tltl~(i1 1~1"J'U'I1n'l1lJnll 
n~lJ5t1 'lll~(i1~ltlrnllJVltllLl~tI(l.:lnlltm.m~ 50 'lJtl.:lll1"J~.:lnli1vtl~(;11~..:lVllJ(i11tI~.:l(lv.:lf1(i1~Pimn

, \J "I \J 

mlJlJl~l EJ \illtiBm~ EJ~ nauplius 'lJB..:ll1"J ~ EJ.:jll(l~~1i11Vlth ~tln~lJ Cumaceans ~~(i1~tllJl1 tI 

\illmhm 1"J~..:l nIi1CltlmlJ~llii''U lllii1tI'lil..:lf1V1ll~h~~'W'ULl'W~.:l n(;1tltl~1i11fl~lJ5t1 1~Lln ~ltie:JtI'lJe:J.:lU
~I '\J 'I '\I 

Vltle:JtlLitl Vllltl ll(l~ Amphipods l1rllllJVltlllltitl(l.,,~tI ('lU~ 4-8) lJe:JmJ1nih~'U'UUL1?l'lJ1EJ~..:l 
'\J , '\J '\J 

'U~ II ruUlfl Fli:l e:J..:lU'l~lJ..:l8.:lLUtl~ e:J ~m P1ml(l~ l~EJ.:l \ill ti e:JtI'lJ€J..:llL'W(l.:l nli1 BtI~1i11~l1 rlru ~l V11.:l L?I'l'cl-~fl ~ 
VlmEJ'1lu(i11t1mllJVltIllL~'ULU~EJ ; x 10

3 
\illl100 i:l'U.lJ. 1'U~~J1Vlmfl ~--l 1.3 ~ 10 

7 
\illl100 "~'U. 

lJ . 1 'U~~ ll~..:lli11lJ~llii''U Ll 'W~.:l nli1e:JtI~{,dil Fl'lll~Yl'UltJ'Ufl~lJ L~'U 1~Lln ~flVle:J (Jt:.hL~tn Ll(l~ ~--llfl (J 
(pela~ic shrimps) ~.:jLiJ'Ufl~lJL~'U1'U~~J1VlmmL~~~~LL~.:j ~ltlfl~lJ5'U '1 ~'W'U1~Lln \ille)€J'U'lJe:J--l~ 
~lriCl'UVlB(J(lemh ~le)eJ'Ufl.:j 1~umlL(;1~(lfluml(Je)eJ'U ('lU~ 4-9) 

, " " 

ll1"J ~--l n (;1 Btl ~1i11~'W'U'1l fl 'lJlJ1 tI'l ~ UUU II ?I'lJ1 (J ~--l U1 flfl ~ €J--l U'j"~lJ --ll Uti n~lJ~l1 UVl'\J1Vl1 tI, , , 

6'1181EJmVl1'j"ltJtI~'U~1I1rl~1Iii'Ull'l n VI~eJ ~~fltlYl'1l l(i1mU'W1~Ll1"Ji:l--l 0(i1eJ'U~1i11~l1'lJU1V1l~flbL(l~ fltl 
" " 

II'W~--l 0(;1 €JtlYl'lJ'lltl1V1U11till'W(l--lOIi1€JtI n~lJ~l1rn1lJVlU1LL~tI'leJ--l (l.:jlJ1LUtlfl~lJ~ nUll'W~.:j OIi1€JtlYl'lJ, , 
'lJtl1(i1h!jruVl~€J1lJlrl'lllYl~--ln(;1e:J'U ('j"tJ~ 4~10) 6'1e:J(i1f1~e:J..:ln'U~'W'Ul1m1€Jl'j"VJi:l~ Lei ~lflbl'W(l.:jOIi1€JtI 

v " 

Yl'1l'lJ'U1V1t111'U LL Yl ~--l oli1eJtllltJ~lJl ru6'1--l fll1lL Yl~ --l 0 Ii1 eJ'UVl'1l'lJ'U1(i11lJIfl'lll1"J (l.:j Oli1vtlll(l~Vllml1"J~.:j 0 

(;1€J'Uli11lJiA'llii''U (~U~ 4-3) ue:Jn~lnm~~~ll~"'~~'WUll 'W(l.:j nli1eJtI~1i11V1~eJ fl~lJ~(i11V1'U1~tI~~(i1~UlJ1 
n'U \ill €J~ l.:lllYl~--l nml'U lli:l~l1UVlU1Vl L UU'Wl fl fltl'1l1flb ~lJ?f--l~tlfli11tl f1 (i1J1V1i:l1fl L'liUl~EJl nu fl1 1" 

'OJ °1 'OJ 

l~lJ~tI'lJ eJ.:llLYl~'" 0li1eJtI~(;11fl ~lJ~nu~.:jVl'1l LL~~ ~1i11 Ll~~fl~lJ~LtJtI~~lflUU'W(l.:j nli1vu~1i11'1luV15u, ,,, 

4.0E+08100% 
I 

~ 
·iii 
c 80% 
Q) 3.0E+08 

""0 --=-Cii E60% 
~.2

" 2.0E+08 g0 
Q) ..-Cl 40% 
.9 -0 

-cc 
1.0E+08 :§.~ 

L. 20% ~ Q) ·iiia.. c 
O.OE+OO ~0% 

Dry seasonI VVetseason 
epod nauplii ~ Cal copepods [;3 Cyclo id copepods 

c::Lll Cirripedia larvae ITIIIJ Cumaceans IZ2'2ZI Others 

-o-Total 

http:i:l'U.lJ
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100% 
C 
' (jj 
c 
Q) 80% 
-0 
ro-.8 60% -0 
Q) 40%OJ 
!9 c 
~ 20% .... 
Q) 

a. 
0% O.OE+OO 

1.SE+07 
~ 

E 
~ 
U 

1.0E+07 0 
0 ..
-0 
c 
:.::

S.OE+06 C 
'(jj 
c 
Q) 

0 

VVetseason Oryseason 
IIIIIII!III Pelag c shrimps ~ Shrimp larvae c::zJ Crab larvae 

~Gastropod larvae [ITIIJ Bivalve larvae !2Z2ZI Fish larvae & fish eggs 

~Other larvae -<>-Total 

" 111Vlmml~~ ~~ll~':] 

100% 

c 
'(jj 

80%c: 
Q) 
-0 
<II 60% 
o 

o 
-
-- 40% 
Q) 
OJ 
!9 
c: 20% 

~ 
Q) 

0%a. 

Wet season 

~ Picoplankton feeders 
o Microplankton feeders 
!;3 Omnivores 
G:l Carnivores 

Oryseason 
fJ Nanoplankton feeders 
[] Bacteria & Phyto-all-sizes 
[] Detritivores 
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Q.)' tf iI Q ~ 

r;1 (9Jd'VI::;b6'l'VI'Ul~'UOZJ'Ul ~b6'l n 

~(9Jl'VI~ b61'V1Ul~U'1Jtll~b~n1tI~tI~~mnU1L"J(l.•n.hnfl~tJ.:J'lJ'J~lJ.:J vllU~~'Uvh£1'U'J~n~ ~.:J'VI"1~ 
!;1lJ'VI'J!;11fl'J 'I'1U~.:J~tI 51vJrrlJ LLU.:JtJBnLUtI 10 n~lJ 1~lln Solf-walled foraminiferans, , , 

Foraminiferans, Nematodes, Small Polychaetes, Ostracods, Calanoid copepods, 

Harpacticoid copepods, Gastropods, Bivalves bb61~ Unknown eggs lt1'1il.:J(]~Jl'V1611n'VI~tJ(]~ 
eJtI'I'1Ufll1lJ'VIUllLtlu~.:JnllltI'lil.:J(]~bb~.:J1~£1fllllJV1U1bbtltllU(]~J1V1mn~AllU'lil.:J 3-350 ~l~B 
10 (9Jl'.il.:Jb'lltl~blJm ~ltlfnllJV1t1rlbbtltllt1fl~bb~.:J~A1B£11u'lil.:J 9-129 ~l~tJ 10 m'Jl.:JL'IlU~blJm 

"I" " 

~(9Jl'VI~b~V1Ul~U'1JU1~b~n~'I'1ULUtln~lJLvitl~tJ Foraminiferans bL~~ Nematodes L'Ii'UL~mnu, 

n1'.i~m~1'1JtJ.:JruD!11(9J.J 'lJml~'VIB bb6'l~f1ru~ (2549) LL6'l~ruD!11(9Jl1 'lJml~'VIB LL6'l~flru~ (2554) ~ 
'Vhn1'.i~mjlluu1LlruL~£11nu 

~(9J1VlUl ~tI '1JU 1 IillV1qJl tlU1 b 1 ru'1l1£1~.:J'lJ 1 nfl61 tJ.:J'lJ '.i~lJ.:J vllU6'l~tI Vf1£1t1'.i~.:J vi ~'I V11Iil 

!;1lJ'VI'.i!;11fl'.i 'lJ'.i~nBU~lm'(9Jllu1yJrrlJ Anenelida lun~lJ1~b~€lUVI~b611yJrrlJ Mollusca A€l n~lJ, , , 

V1B£1eJlb~mbb~~V1B£1(!eJ'IeJl LL~~1yJrrlJ Sipunculida V1~eJ~B(!llJ'1Jll V1UeJU~11'U'lil'1(]~J1V1mn 
('I'1(]f'I~n1£1U 2555) 'I'1U~(9J1V1Ul~tI~.:J(!llJlyJrrlJ l'1'1m'.il'1~ 4-8 LL(9Jlu'lil'l(]~Lb~'I (LlJ~lI:.1U 2556) 

'I'1ULu~l~ Annelida LL~~ Mollusca l'1.:Jm'.il.:J~ 4-91~£1ii1~l~BU'VI~LmUUn~lJLviu~mllJ, 
VltllLbtlU(!.:JnllmilJ5u 

, 
~ I LL(!Iil.:Jll '.i~UUiJl1f'1'1l1£1~.:JU1Llru;f'~)l:JltI(!ml~ l~eJlJ1'VI'.ilJ 

'\J '\J 
b~B.:J'lln~(9Jl 

'Vl~ L~V1Ul~U~~ULuun~l1Lvitl~':) !;1B.:J ~~Luun~lJ1~L~BU'VI~ L61 'I'1U~lU1U'1liJ~'1JeJ'IV1B£1UB 8 Lb6'l~hJ 
'I'1Ufl1!;1m b&/i8Ul~8 1~L~ €lU'Vl~ b61~'I'1u;fbUU1~b~ BtI'VI~ b61n ~lJ~~Uh1tUU1blru~~'lJ1lJ1 ru!;11 '.iBU 'VI'1ci", 
~.:) l'liu Porheteromostus sp. Neresis sp. Sigombro sp. Prionospio (Prionospio) sp. lu~~ 

bb~':) ~U(9J~nBU~~u1UU1Llru;f~lu1V1qJLUtl~tIlf161U'lJU'VI'J1£16'l~b~81il~~L'lJ~BnVlB£1'lJ~'lJu ~ltllV1qJ 

lJ~vll lJn~ubV1~tI'1JtJ'IltJl~wilu~6'l1yJ~ rh~n£11yJYhlJA1~~6'lU~.:jVllJ~~€l81u'lil.:j -411 0'1 -94 iJ6'l~ 
\I 

116'lii rrn~ru~lfl'.i.:j!;1~1.:j'lJ'.i~'1l1 n'.i~()11'VI~ b6'lV1Ul~tI'lJtll~1V1qJ~'I'1U1uflf'l;ffl~1£1f1~.:j nu~ Lr18lJ 

'.i1£1.:jlUbb~11uu~blruL~£11ntl (ruD!11(9Jl1 'lJJl11~'VIB LL6'l~flru~ 2549 bb~~ru:!]!11(9Jl1 'lJml~'VI5 
bb6'l~f1ru~ 2554) lL!;1~.:jll'.i~uuilLlf'1'1l1£1~.:j1~ijn1'.i~U!;1m'l'1L';h~(!m'l'1'lJn~V1rr.:j'lln1~1UJl~\i1'lln 

\I 

bV1l'1n1ruruBVlnntJluu 2554, , 

http:LlJ~lI:.1U
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\i1l'Jl.:J~ 4-7 e:mhJ'J~ml'\J'iJ'UV1'IJ8.:J~~1V1~l(1'Vltil~U'1JU1V1l~n'U~bJru'lhn A(1t1.:J'lJ1~lJ.:J v11'U(1~U 

VlltJU'J~.:Jv1 :;r.:J'VllV1~~V1'J~lm 
v 

~1(il'\J 'l~t'ilVl~ln (~'lI'1~n1tJ'U 2555) 

()'\In'JlJ151'U, PNl PN2 PN4 PN5 PN7 PN8 PNl PN2 PN4 PN5 PN7 PN8 

PhyLum Protozoa 

Soft-walled + + + + 

foraminiferans 

Foraminiferans ++ ++ + + ++ + + + + ++ ++ + 

PhyLum Nematoda 

Nematodes + +++ - + + + + + + + + 

PhyLum Annelida 

Small + + + + + + + + 

polychaetes 

PhyLum Arthropoda 

Ostracods + 

Calanoid + + 

cope pods 

Harpacticoid + + + + + + 

copepods 

PhyLum Mollusca 

Gastropods + 

Bivalves + 

Unknowns e~~s + + + + + + + + + + + 
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m'll ;j~ 4-8 ~(il'5V1~ L~Vlth~1..I'1J1..J1V11VI,!!1t!'U~ L 1 ru'lhnA~tl;j'lhnJ;j (i\'l'U~~t!vhtJm~ -:J 1h :5'-:JW)Vi 

?I~V1'l ?llA'l1t!~~J1Vl~ln (L~tlt!'W~I"1~mtJt! 2555) 

(-) hJ'W'U (+) = 'W'U 1-61 all ~mn'll-:JLlJm 

(++) 'W'U 61-160 all~tlm'll,:j LlJV1'l (+++) 'W'U 161-450 allliitlmn~ 

LlJl'1 'l 

(++++) = 'YnJ 451-1,500 all~tlm'll-:JLlJl'1'l 

~1~'U8t!mlJ1Dlt! PN1 PN2 PN4 PN5 PN7 PN8, 

Phylum Sipuncula 

Sipunculans + 

Phylum Annelida Class Polychaeta 

Family Nereidae 

Nereis sp. ++++ -

Family Onuphidae 

Diopatra sp. + + 

Family Pilagiidae 

Sigambra sp. +++ +++ + +++ + 

Family Sabellidae + 

Family Spionidae 

Prionospio (Prionospio) sp. + 

Phylum Mollusca Class Bivalvia 

Family Veneridae 

Paphia undulata + + 

Pitar gouldi + + + 

Family Pholadidae 


Pholas o rienta lis + 
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I'llJl-1~ 4-9 ~l'riVl:;l(1'V1t1l~'U'1J'Ul~1'VIqj (ill/(ilJlI) l'U1J~ llruu l n rlmm.Ji:;lI.:J ~l'U i:1.w'UlihCJ'UJ~.:JVi 

~.:J'VIl~ I'11!VlJ~lrl'j1'U~~lb6l.:J (b~e:J'Ubll~lCJ'U 2556) 

(-) hi'tl'U (+) 'tI'U 1-61 ill~e:Jl'llJl.:JlllI'lJ 

(++) = 'tI'U 61-160 ill~e:Jl'llJl.:Jbll(iJJ (+++) 'tI'U 161-450 il1~e:JmJl.:Jbll(ilJ 

(++++) = 'tI'U 451-1 ,500 ill~e:J('llJl.:JbllI'lJ 

iA'lv1'Utl'Um1l1iil'U, PNl PN2 PN4 PN5 PN7 PN8 

Phylum Annelida Class Polychaeta 

Family Capitellidae 

Parheteromastus sp. + + 

Family Nereidae 

Nereis sp. ++ 

Family Onuphidae 

Diopatra sp. + 

Family Pilagiidae 

Sigambra sp. + ++ + + + 

Family Spionidae 

Paraprionospio sp. + + ++ +++ 

Phylum Mollusca Class Bivalvia 

Family Pharidae 

Cultellus scaprum + 

Family Pholadidae 

Pholas orientalis + 
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100% 

.... "0 W .... "0 WQ) 'E Q) 'Ec :; c :;
C I 0 C Z 0'T Z I i I 
Z a.. Z a.. z a.. a.. a.. a.. 

wet season dry season 

1000 

f'·":":':':;~ Nereis sp. 


1·,.:-:· : ·1 Sigambra sp. 

80% 800
.2:- CSZSl Parheteromastus sp. 
'iii 
r::: 
CD IZ:ZJ Family Sabellidae 
Iii 60% 
"0 ........ 


600 E(5 rT E=::J Diopatra sp. ..... 
II) 

0 -
Q) -u [lll] Prionosio sp.c: 
$ 
0> 

40% 400 :.::
r::: ~ ~ Paraprionospio sp.CD 
0 'iii.... c:Q) 

(I) ~ Cultellus scaprum 
20%

n. 
200 0 

E3 Sipunculans 

ISSSS:l Pitar gouldi 
0% 0 

c;::::;;:;] Paphia undulata 

~ Pholas orientalis 

~Total 

" 
UlllVlflmlfl~ Cl~ ll~'1 

vd'V'lf.11 mtl f!1 

~UUmlCJrieJ'UU~l1rutJlf1f1fleJ'IU,;!~:IJ'I 1'11Ufl'V~'Uvh CJ'U,;!~.:J~ ~.:JVll~6'1:IJVl'J6'11m~.:JVI:IJ ~ 12• 
m eJU fI-rl v1'1 Vll,;! 1'1 ~ 4-1 0 1~ CJ ~TU1Vlru'Yl UU fll~ii fll,;!f1';i ~ -;;]1 CJ eJ Ell'U l 'lJI,nl1 f1 ~eJ CJ1U-;;]'U()'1 Vl ~ lfl 

. 
u " 

CJml'Uf1~:lJUm~~f1-ru~6'11:lJl'Jfl'YlU m~-;;]lCJ1~Yi'11U~'1ll~l'1J~Jl~~-;;]'U ().:JVl~lfl UflllCJ ri €l'U~'YlUlU'U 

f1~:lJbv1'Ul~bbrl umLL U'Ulln11 'Ufl1eJUfI-rl Ambassidae llfl~Ufll~eJf1V1:1Jlf11'UfI,;!eJ'UfI-jl Gerreidae 

'Yl~umil'lL~:lJlCJ1'U'U~l1ruihl:IJ~'lVl:IJ~ 9 fI,;!eJUfI-jl 11 'IliJ~ v1'lm'il-.1~ 4-111~CJumcil'U1VlcYlU'U 

u~l~ii~'U €lli'i'mlfl~f1l'if1';i~-;;]lCJU~ll ruJlf1~eJCJ1U-;;]'U ()-.1Vl~Lfl CJ m l'UUfllf1~iI'mLnl Escualosa 

thorocota llfl~tlm~:lJV1u-;;]'J~L.;rL~CJl Syngathoides biculeatus ~'YlU€lli'i'CJU~LlruJl~~lu-;;]u()-.1 
U~l1ruJlf1~mJ cilUUm~~f11U Scotophagus argus 'Ylu €ll i'i'CJ1~~-.1LL~u~muJl~~-;;]'U()-.1Vl~lfl 

http:vd'V'lf.11
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~~V1';j~lA';j 

(- ) h;~u 'V'IU 1-10 li11 

(++) ~u 11-50 li11 'V~U 51-100 li11 

(++++) == ~Umf1nil 100 li11 

PNI PN2 PN 1 PN2 

Clupeidae + + 

Mugillidae tJi;nm~'UeJn + ++ + + 

Ambassidae 
+++ +++ +++ 

Ambassis sp umll-UUllnl + + + + 

Sillaginidae uml~~1rl'U + + 

Carangidae U(;ll~nU +, 

Leiognathidae 

Leiognathus sp. umll-Uu + + + 

Gerreidae 
+++ + 

~eJn'VI1J1n
Gerres sp. 

Polynemidae ++ + 

Sciaenidae + + 

Johnius sp. 

Gobiidae + + + 

Scatophagidae 

Scatophagus + + + + 

argus 

Siganidae 

+ +Siganus sp. 

!' d 
'U1LfllJ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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(i11'Jl'l~ 4-11 e:mhJ'J~nmJ'lJuI7I'Lh;nl(?]l~lJrtJu~l'mJlhnA6'ltJ~lh~lJ~ (l\'lu~~\.J'vhtJm~~v1 :il'lVllI7I 

i,'!~V1'Ji,'!lA'J 

h;~u ~U 1-10 vll 

~U 11-50 vll ~u 51-100 ~l 

~tJlJlnnl1 100 vll 
" 'l~Ul 'l~ll~,'j 

Vlmn 2556 " Ul~(j] " Uln~BEJ 
:: d 

'UllAlJ 
2555 

Clupeidae 

EcuaLosa thoracata + + + 

SardineLLa aLbeLLa ++++ + + 

Mugilidae 

CheLon tade + ++ + + 

Hemiramphidae 

Hyporhamphus quoyi + + 

Atherinidae 

Atherinomorus ++++ + 

duodecimalis 

Syngathidae + 

Syngathoides bicuLeatus + + + 

Scomberoides + + + 

commersonnianus 

Leiognathidae 

Leiognathus decorus + + + 

Scatophagidae 

Scatophagus argus + + + + + 

PoLynemidae 

ELeuthoronema + + 

tetradactyLum 

Siganidae 

Siganus javus + + + 



11 ~ 

" 

fl rum'W tl1 bbi;l:::~'U~:::ml'l.JU~blru'\.hn F1i;leJ~'H~,JV1 eJ~ ~lUi;lf:l eJ~fl61eJ~ :ij~wl~ Q:::b:U~bVl'n. 

tlru'\ll[l:Duklru'llltJ~~UlnA(1tl'l'H'l';V1tl'l U1U~tl'lA(1tl.:J ~~"r1~u~ l :a'll V11l1 UfI\lit! 1'\11(11 nii 
"I " "I'll 

A1~lnll'l ~ ll~.:Jl~nUe)tJ'I1.:JA~ltJFI~.:JnU~'V'/UU~llruulnA(ltl'lU1~lJ.:J ~'lW1\1i~~m~lA1 ~F111lJlAlJ 
'lJtl'lt!lV1:::W 1 UfI\lit!1'H(11niiA1~lnl11Uf1 \1i ll~'lB~l.:Ji\lil~U '(\litl1u'lh.:Jt!1'\ll(lln'\ll«~lJ1G'1lJ(;1~lU (;1n

D I \I I) I \I , 

l~tI-11!f1t!1V1 ~ l(11UU1 L lru.Ql~-ru~V16'V'/mllnt!1~\livh1~F111lJLAlJ'lJrJ~t!1eJ ~1u'lil.:Jt!ln~tl tlU1:::mru 
" 

12-16 ~1'U1u~U~lU (ppt) LL(;11U'l~Ll~'lt!1V1:::L(liifllllJlAlJ~'l~U (~~tI 25-27 ppt) LL(l:::iiAl~'l 
nllu1 L1 ru Ul n A (1 tl.:JU1:::lJ.:J L~ nUeJ tJ tl eJ nsa l~U (1:::(11 tI1UlJl mJ1'llltJ~'lU1 n f1(leJ.:J 'H'l';V1 eJ'l ii Al G'I'l 

'\J 

l\1imQ'Y~l:::1U f1\1ithVI(llniiA1G'l~ nll~\Ii~lJ(;)l'IJeJ'l f111(1~(11tl'IJB.:J eJeJn'1h~u1'Ut!1V1::: L(1 'I1.:JeJl~LUUe.J(llJl"'1'\.1 \J 1 

~l nn11~f11llJ~n'IJ eJ'lt!lll1~nlJln ll(1::: ii (llJ~\Ii'H~eJii l~eJ~.:Jv1l1~Lf)\liFllllJ~UU1U~~1t!lll(l::: 

eJ eJnsa l~U (1:::(;lltl(1'll1Jl~lJ ln~'U 'H~ tlrJl'illf)\Ii~l nm:::U1Unl'~~.:J lFl1l :::vhL~.:J'lJrJ.:J Ll 'V'/(;l'l nl'l eJ'U-W'l1~ 
l~-ru G'l11rJ 1'H1B1 nt!l ~\Ii~'H(ll n(l'lmll(1:::1~-ru llG'l'l'W eJ L'\IIlJ 1::: U Bn~ In.QE1llL 'V'/ (;l'l nI'l BU-W 'Il 

~.:JLFl11~'!.1lLG'I'llJln~u~dJe.J(l1~ pH 'IJrJ.:Jt!lV1:::L(l~'l~U~ltJ~'l~B\liFl~eJ\l nUf111'WUllAl pH 'lJeJ'lt!llJ 

A1LQ~tI 7. 98±2.89 ~\lG'l'l nl11UfI\liLL~\l~t!1V1~l(liiFll1lJlAlJG'I'lnllLL~Al pH ~lnl11tl f1 \1it!l'H(;lln
\I \I "9, \J '" 

(I'lln:j~ 4-12) m1lJlAlJ'lJeJ\lt!11t1~tliiA1~lnl11t1lJ1(;lt!lL'litlL~tnnUfil pH 1t1'l~t!1'H'1J1n LLI'l1t1 

f1\1iLL~'l pH 'IJeJ.:!t!11t1~tliiA1G'l'lnl11Uln(lt!1 ru 'lil'lL1(11~~mn A1~n~f11'l1111~vh'IJeJ'l~uiiAler'U
°1" '\J 

IIu11tI~l~~~lL~ -158.15 ~.:J 65.00 Ll(;l:::1J1lJl ru~tlV1~ EJG'I 1 'l1 'U~tliiA1i.'l'l1tlfI\lit!l'H(;ll ml(l~ (l\li(l\l1'U 
" °1" 

~~ll~\l 

m'll\l~ 4-12 i1~:ijtJ~m'V'/ll1\1i~BlJV11\lG'lmtl~1tI.f11F1i.'1'UllJU111 ruulnFl (1rJ'lVl\l';V1eJ\l 

,..I .., , ..I 
FllL,mtl Yl~v fIlLUaV 

~ 

fll1lJ~n'lJeJ·nl1 (m) 1.75±0.54 1.00-2.50 1.44±0.28 1.00-1.90 

fl11lJhh'lU(!'1 (m) 0.50±0.08 0.40-0.60 0.16±0.06 0.10-0.25 

eJUJ'\I!l1ij (Oe). " 

fl11lJL~lJ (ppt) 

31.00±0.97 

14.11±1.23 

28.95-31.68 

12.10-15.53 

32.43±0.64 

26.04±0.67 

31.48-33.30 

25.37-27.30 

eJeJn~kil'U(l~(lltJ (mg/U 7.98±2.89 3.46-11.61 6.11±1.02 4.51-5.53 

pH 7.92±0.28 7.50-8.21 6.12±0.35 5.53-6.52 

30.74±0.24 30.40-31.00 30.78±0.26 30.50-31.10 

8.12±3.47 4.40-13.00 15.24±0.89 13.80-16.20 

pH 7.54±0.67 6.38-8.05 7.7 9±0.10 7.72-7.96 

~ntJnl1t1111'J""~1 (Eh, mV) -158.15 Ci~ -26 .80±87.71 -132.00 ~.:J 

81.9.'::>:t 74.24 13.85 65 .. 00 
v 

~'UVl~V;;111 (%'lJeJ~t1l'\ljunm~~) .'::>05:±.153 2.89-6.56 3.11±0.26 2.73-3.45 

http:13.80-16.20
http:15.24�0.89
http:4.40-13.00
http:8.12�3.47
http:30.50-31.10
http:30.78�0.26
http:30.40-31.00
http:30.74�0.24
http:lru'\.hn
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U·~h.J1ru61l'mlV!l'J~<5l btJU~ ~n1'JL~'UlV1'IJeN bb'W !;l.:jnV1~uVl'1l'U1blruulnA!;l ~.:jv!.:j~'Vl~.:j ~l'Ua61~.:j 
Aa~..:I ~.:jV!1~~~b'U.:jL'Vl'Jl 

1 U ~ ~J1Vl;;11mJ~b1 ill'1J1(J ~ ..:IU1 nfl61 tJ,:jVl..:l';VleJ,:j i1,:j:U(\1'JeJ1Vl1'J~~lbUU~eJ fll'J b~Ul(;]'lleJ,:j 

bb ~~,:jnvmuV;'1Jl~mtJ~1~(\1'JeJlVl1'J1U1vm~u1U'JU'lleJ.:JbbeJ:Wl:Wbih:m~~1Ubm'Vl 'Jl:W~.:J{;,;1'JeJ1V11'J;a
" 

~bA(;]-;a~fleJU 1uu~lJlru{;,;.:J1fl~bAmnuu~muu1flA;;1eJ.:Ju'J~m (mn:)~ 4-4) ;;11U1ufl~bb~.:J,rUbn'U
\J °1 \J 

vlleJ~l.:JltilU1.:J{;,;C1Ttil~eJ.:J~lflfl~U;;1:Wbb 'J.:J lVl(J1'tJfl~dA11JJb-iJ:w-iJ'tJ'1JeJ\!yjeJmyj Vl-yjeJ ~yjeJ-r~:Uri1~.:J fl11 
°1" " 

1'tJ~~J1V!r;nfl bb~A11:WL-iJ:woif'tJ'll eJ.:J'1i~bflVl:Uri1~ln11Ufl~lJlfl (m'J1.:J~ 4-13) 

, .. 
AlbUmJ. 

bbEl:WL:wliJ(J-l'tJ1mb~'tJ (~M) 8.65±2.37 5.31-12.47 

1'tJlmii-l'tJlVl'H~'tJ (~M) 1.05±0.61 0.48-2.06 

l'tJbVl'wl -l'tJlmb~'tJ (~M) 3.18±3.30 0.44-10.06 

'WeJm'WV1-~eJ~~eJ-r~ (~M) 1.87±0.57 0.97-2.87 2.25±0.75 1.62-3.71 

'8~bflVl-'1i~fleJ'tJ (~M) 55.64± 18.49 43.03-98.46 8.42±8.06 1.55-23.04 

DIN:DIP 6.92±2.07 3.46-10.02 
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tI ':i::'ll1 A~ bbOW 6'1 ':Hi' I1l eluY; 'U 

m;;'1:arJi1TwhJ':itlfmeJhVJ6'I~ LV U~blrutllfll"l~eJ-lVl-l~VleJ-l ~.:jVl'rVlil::b~.:jbVl':il ~l'ilbil~tJe:r'U 
" 

lltl';i';i::W)l-l 15-50 il~~fl-r:lJ/;;'1u.~.1'U~~J1V1mmL~::~(i1~-llVl~mJ';i::lJlruhjd)'U 30 li~~fl-r:lJ/~U. 
~. 1'U~~ll~.:j (~U~ 4-12) Ll~(i1-l 'h;lfll'Vm1V1~eJ~U~llruUlfll"l;;'1eJ'lVl.:j~YItl.:jeJ~'1'U~ml::~1';ieJ1V11';i 
• 1 ( d "" ~ = .1 .1 d. 1=ul'Ufl;;'11-1 meso-trophic condition) b:lJmVltJUflUUJblruulfll"l~eJ-1u';i::~'l fll';iVlu';i:lJ1ru'UeJ'l 

?11';ieJ1V11':i1'UU~llrutil fll"l~eJ'lVl-1~VleJ'l ~1 fll1U ~ll rutllfl I"I~ eJ'ltl';i::~-1y'h1~U~:lJ1 ru'UeJ-l1"1;;'1 eJ1'JVJ~~ 
LV 1'UU~l1ru.Q~lfll1U~b1rutllnm1eJ-1U';i::;:lJ'l 1'U~~J1V1~lnu~~lrul"l~eJhVJ~ ~ 1fJ 'U"El'l lL Y4~-l rll1l"El'U 

Yl'1l'1l'Ult9I1:lJll"1';illY4~'lrl(ileJ'Uii~Vl~l'Ui;'1'l~'llllii-reJtJ~:: 55 (f'l -r"EltJ~:: 80 'UeJ.:jl"l~elhVJ~~ 1fJ ~'lVl:lJVI 
" 

?1eJVlI"I~eJ.:j tlu'1il-lll~1~1"I11~l.uWU'U'U"El-1i;'11';ieJ1V11';i1 'Ul(;lwil'U 1 'U'JU'IleJ'l bleJ:lJl~li1ml~::1 'UbmVl1 'U 
" 

1"111:lJl-U:lJ.u'U~'l ((;Il';il.:j~ 4-13) llIii1'U~~bb~'l~t1~~lru~1';imVll'J~lJ'UY4utI~mrul"l~"ElhVj~~ LV 

~.:jVl~(i1~l'il~1~.:j!?l1tJ 1'Uu~b1ru1n~Ulnl"l~eJ-lVl'l~VleJ'l1'U~~ll~'lJ'UI"I~eJ1':iVJ6'I~ 1fJ ~1'U1VI~~l~ln 
IIY4~'l rl(iltl'UYl'1l'U'Ul(i1'Ul1'UllY4 ~'l rl (iltl'Ull~::l~mh-l tltl fl~l fl'1l1 V~'lY4Ul11"1~ ell'JVJ~~ LfJ ';i] lfl1~11"1 ';i 

IIY4~.:jrl(iltl'LIll~:3¥lll"llbY4~-1n(il"El'U~~(i1~l'Q?1'l~'U (';iU~ 4-12)
" " 

100% 50.00 
~I 
>...r::. 80% 40.00a. 
0 
'

..Q 

..r::. 
60% 30.00u 

ro-0-- 40% 20.000 
(I) 
C> .s 
c 20% 10.00 
~ 
'
(I) 

a.. 
0% 0.00 

wet season dry season 
~Micro t#&""*lNano t=JPico -<>-Total 

~t1~ 4-12 tJ~mrul"l6'ltlhVj~~ l€J ';i]lmlY4 ~.:)nl1leJ'LIYl'1l'1J'Ul(i1~l'l U~blrutJlnl"l~eJ'lVl'l~Vltl'l1'U~~Jl 
Vlmmlr1::~~ll~'l (SK-inner u~llrutJlnl"lr1eJ.:J SK-mid ll'U11Al.:J';i]lntJlnflr1"El'l llr1:: SK-outer 

II'Ul'U eJ fl~(i1) 
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th:;'U1fllHb'Vi (1.:J n (9] tl'L!.w'U'UUl ~1VI 'Ii VI~ tl1lJLfll bb'Vi (1.:J n(9] tl'L! l 'L!'U~ b l rufl (1 tl .:J VI~';V1tl.:J ~.:JVll~ 

Q:;b~.:JlV1111'L!'1irmJ1Vlmf1ilfll 1 lJVI'L!llbU'L!~'L!blthl:;VI'11.:J 1.8 x 10
5
_ 4.7 X 10: b'IH,~/~(9]l ~.:Jf111 

~ 

1'L!f1~bb~.:J~fll1lJVI'L!llLU'L!'Utl.:Jbb'Vi(1.:Jn(9]tl'L!.w'I.J~1f11 1 1.5 x 10
6 b'll(1~/~m L~CJm~tl:;(9]tlmU'L!f1~lJ"I ~ , 

b~'L!lJfll1lJVI'L!lLlU'L!~.:j nl1~tlCJ 6'l:; 99 'Utl,:m'Vim n(9]tl'L!Y;'l1~.:JVllJ~CJ f1 bl'L!1'L!tJ ~ II ru'I.J1 CJ~.:J ~1'L!'L! tl f1?1~" . 
'U tl-.lfl(1 tl.:JVI.:J'I4V1 tl.:J~'VitJ1'/fCJlLtilltJflVi l~ EJlJ fIl1lJVl1...ll1.1, U'L! lU'L! ~tl CJ 6'l:; 13 'U tl.:J LL'Vi (1.:J n (9] eJ'L!.w'll~.:J VllJ ~ 
(~U ~ 4-13) l~eJ~ (9]eJ lJ~'VitJ LU'L! 'l.JU ~ L~'L!1'L!tJ 1L1 ru'U1 CJ ~-.l fI(1 eJ>1 VI.:! ';V1tl.:J1 'L! tl ~J1Vl(11 f1 1~ lb ri 
Choetoceros spp. l~E.lin(;]eJ~(9]eJlJ Guinordio sp. L~mh'L!1'L!~'L!1'L!Ll'L!1f16'l1.:Jvh:l~lnU1f1f1~tl.:J 
ll(9]'1'Utl~ll~.:J1(;]eJ~(9]tllJ Skeietonemo costo tum lU'L!ll'Vi~.:J n(9]tl'U.w'I.J'UU~ll~'U bV; CJ.:J'IlU(;] b~CJl1 'U 

tJ1l1 ru'lllCJ~.:J U1 nfl~eJ\lVI.:J';V1tl.:J 1(;]CJii1(;]eJ~ (9]tllJ Thoio5siosiro spp. b u'U'IlU ~~iifll1lJVI'UlbbU'U 

ltl\l~.:JlJl ('JU~ 4-14 bb~~m'J1.:J~ 4-14)
" 

30,000~ 100% 
:J''in 

c: 25,000 ~ 
G) 80% a;
-0 0
iii 20,000 0 

0:§ 60% 0 ..... 
0 15,000 
G) ~ 
Cl 40% ~ S 10,000 ' inc: c: 

G)B.... 20% 5,000 0 
G) 

a.. 
0% 0 

wet season 
Cyanobacteria 1:· :· :::::1 E::::J Dinoflagellates 

ITIIll Chlorophy1es c:::;::;:::J Silicoflagellates -<>-Total 

dry season 
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:J 30 ,000 
~ 
Q) 
() 25,000 

0 
0 
0 .- 20,000 
~ 
~ 15,000-iii 
c: 
III 10,0000 

5,000 

0 
c-ID .!!? O> 

c "0 ::;
-0 c "0C 0 'E 0'E ~ ~~ ~ I 

(f) ~ (f)(f) (f)~ 
(f)(f) 

dry season wet season 

c-Q) 
Q)ID :0c ::; 

o Others 

["l Tripos spp. 

o Nitzschia spp . 

[] Pseudoguinardia sp_ 

~ Pleuro/Gyrosigma spp_ 

fLl Guinardia spp_ 

mOscillatoria spp. 

o Thalassiosira spp. 

8 Actinoptychus spp. 

!:ll Skeletonema costa tum 

[3 Chaetoceros spp. 
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Vll'Sl'l~ 4-14 AlllJVI'Ulll'l1'Ulu~CJ'IJ€J,:jll'V'l0.:jnVleJ'Lj'Vl'li1'U'U~llru'lJlCJ~.:j'lhnfl0€J.:jVl.:j~Vl'iN ~.:jVll~ 

u::;l'U'llVl'Sl (f'1lllJVI'Ulll'l1'Ulu~CJ ± ~l'UlJCJ,:j l'U'UlJlVl'S]"l'U bbf1::;Vl~CJAlllJVI'LIl bb 'l1'L11'LIVI'l11CJ l"110~/ 
~VI'S) 

Class Cyanophyceae (Cyanobacteria) 

Oscillatoria spp. 1,299,076± 75 SK12 128±206 0-508 SK3 

3,664,403 
10,368,000 

Merismopedia sp. 552± 1,078 0-3,180 SK9 

Spirulina sp. 515±767 0-2,367 SKll 

Pseudanabaena sp. 841±1,242 0-3.333 SKll 136±188 0-552 SK12 

Filamentous Cyanobacteria 2±4 0-12 SK9 7±20 0-56 SK3 

Class Dinophyceae (Dinoflagellates) 

Prorocentrum spp. 2±4 0-9 SK8 21±41 0-120 SKll 

Dinophysis spp. 4±7 0-16 SKll 0±1 0-2 SK8 

Gymnodinium spp. 57±103 0-301 SKll 23±39 0-103 SK3 

Tripos spp. 10,333± 563
18±18 0-59 SKll SK9 

13,795 42,643 

Gonyaulax spp. 78±221 0-624 SK9 2±5 0-14 SKS 

Diplopelta spp. 
410±797 0-2,360 SKll 

994± 

1,266 
72-3,960 SKll 

Oxytoxum sp. 61±173 0-491 SKll 

Pyrophacus spp. 60±128 0-360 SKll 

Scrippsiella trocoidea 69±195 0-552 SK9 

Protoperidinum spp. 518±768 19-2,358 SKll 281±102 120-367 SK3 

Unknown Dinoflagellates 898± 1,054 0-3,276 SK9 0±1 0-2 SK3 

Class Dictyochphyceae (Silicoflagellates) 


Dictyocha spp. 1±1 0-4 SK3 
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~ J .. J'1fUIilVlVfU aCl11.JVI YfU , .d 
f11Lt)~tJ 

Class Bacillariophyceae (Diatoms) 

Thalassiosira spp. 3,074± 3,285 0-8,762 SK11 92,897± 18,336 SKI0 

66,530 165,120 

Asterolampra sp. 19±54 0-152 SK9 

Asteromphalus cleveanus 8±24 0-68 SK12 0±1 0-2 SKS 

Gosseleriella sp. 6± 18 0-51 SK8 53±124 0-360 SKI0 

Actinoptychus spp. 93,858± 

265,461 
0-750,840 SK9 

Skeletonema costatum 286,126± 0- 963,487 SKl1 446,543± 145,200 SK9 

363,929 283,408 1,073,997 

Palmeria sp. 1±1 0-4 SKS 

Cyclotella spp. 165±369 0-1,070 SK11 5±11 0-31 SI\3 

Melosira sp. 14±38 0-108 SK9 0±1 0-3 SK7 

Detonula sp. 47±132 0-372 SK9 

Lauderia spp. 167±385 0-1,118 SKI1 5±13 0-38 SK8 

Planktonella spp. 421±368 16-1,178 SKll 8±11 0-24 SK12 

Paralia spp. 1,187± 3,356 0-9,492 SK9 1±4 0-10 SK3 

Coscinodiscus spp. 396±843 0-2,448 SK9 13±22 0-64 SK3 

Psudo\5uineardia sp. 6,658± 0-42,270 SKI0 2±4 0-9 SK3, SKS 

14,517 

Odontella spp 1,067± 1,096 0-3,550 SKll 13± 14 0-44 SK7 

Triceratium sp. 37±97 0-276 SK9 1±1 0-3 SK3 

Ceratualina spp. 209±590 0-1,668 SK9 

Ditylum sp. 84±66 0-208 SKU 36±40 0-120 SKll 

Rhizosolenia spp. 1,695± 0-7,995 SKII 1±2 0-6 SK3 

2,592 

Guinardia spp. i ,370,400' 0 SK9 

3,876,077 10,963,LOO 
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amuVj , d 
fllLy(tCJ 

'~tJa.:jMl 
~ . 

Dactyosolen spp. 17,384± 0-138,975 SK8 

49,130 

(haetoceros spp. 8,654,417± 0- SK11 52,402± 0-131,422 SK9 

15,478,935 45,828,526 58,152 

Bacteriastrum spp. 152±210 0-637 SKll 0±1 0-2 SK3 

Thalassionema spp. 35±83 0-236 SK11 79±85 0-251 SK8 

Grammatophora sp. 2±6 0-17 SK8 

Cocconeis sp. 3±8 0-24 SK9 

Navicula spp. 4±6 0-17 SKll 1,752± 564-5,273 SKS 

1,614 

Pleuro/Gyrosigma spp. 3±5 0-14 SK12 5,846± 863- SKI0 

3,476 10,440 

Amphora spp. 32±89 0-252 SK9 1±1 0-4 SK3 

Bacillaria spp. 173±488 0-1,380 SK9 

Pseudonitzschia sp. 929±1,868 0-5,465 SKll 

Nitzschia spp. 2,334±3,921 0-11,736 SKll 48,228± 10,148- SK7 

32,342 96,066 

Entomoneis sp. 1,369± 240-2,866 SK8 

1,022 

CampyrodiscuS sp. 1±3 0-9 Sf<..8 0±1 0-2 SKS 

Auxospores 3±8 0-24 SK9 
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• d • d 

f1 1Lil(;\t/ f11Lil(;\ t/ 


Class Chlorophyceae (Green algae) 

Scenedesmus spp. 212±503 0-1 ,442 SKll 1±2 0-5 SK7 

Pediastrum sp. 71±B2 0-204 SKB 23±39 0-111 SKS 

Clostridium sp. 17±24 0-60 SK8 

Closteriopsis sp. 6±16 0-45 SK12 

Planktospheria sp. 29±61 0-171 SKS 

Tetraedron sp. 1±3 0-8 SK10 

Staurodesmus sp. 3±6 0-16 SKl1 

Staurastrum sp. 0±1 0-2 SK3 

Pandorina sp. IB±50 0-143 SKI0 

Class Euglenophyceae 

Euglena sp. 7±12 0-27 SKI2 

('" ( 
tl ~::"111 fJ 3J bbOW 6HO (9ftJ'U6\ (911 

~~'U'UDll!'1'lllEJ~.:J 'U1l1 rutll0fl~m'V1.:J~Vltl.:J ~.:J'Vr)~U~ l:a.:J l Vl'J11 'IJ'l~Jl'V1~1 fl ~ 'U II'W~.:J r1~m.J 

;;1~1'IJ'lJ11il1Vl~lb~~'IJ'lJ1 ~l~oh.lfl11lJ'VI'lJlbl,j'lJvr.:Jlb~ 4.1 x 10
3 

fi.:J 8.8 x 10
5 

ill/lOa "U.lJ . bb~t 
vr.:JLL~ 1.7 x 10

5 
fi.:J 8.5 x 10

6 
ill/tl1lJ1mJl 100 ~'U . lJ. mlJ~lv1'U bb~~.:Jn~tl'IJ;;1m1'IJ'l~bl~.:JiJ 

AlllJ'1lfl'1llJ~.:J flll'l~Jl'V1~lflt~mU'Wl~'U1b1ru~'vh.:J~lfltll fl fl~tl.:Jt~EJ'W'U bb ~ ".:J n~tl'lJ ;;1~1'IJ'lJ11il b~ fl 

btJ'lJmilJl~'lJiJfll1lJ'V1'lJllb,j'IJ 3.6 x 10
6 

fi.:J 4.2 x 10
7 

ill/tl1lJ1mJl 100 ~'U . lJ . l'lJ'Urut~bb~~"n 
~mJ;;1~1'IJ'lJ1~1Vl~iJAlllJ'VI'lJlbb,j'lJbY;~'1 2 .8 x 10

5 
fi.:J 1.5 x 10

6 ill/tl~lJ1mJl 100 ~'U . lJ. bb'W 

"" nl1ltl'lJ'1J'lJl\ilb~fliJ;;1Iil~1'lJfll1lJ'VI'lJlbbt1'lJ~.:J flll~tl EJ"~ 80 '1J tl.:J bb'W~'1 n~tl'IJ~11l1~"'V1lJ 1il~.:J1'lJfl\ilJl 
" "I" 

'VI "1 mb~~~'1 flll ~tlEJ"~ 90 1'lJflVlbb~" (~tl~ 4-14) tl1~ 'lllfllJbb'W "" n~tl'lJ ;;1(;11~~'U1'IJ'U~b1 (l,l'd'iJ 
\J III '\J '\J 

bb'W".:Jr1(?l€l'lJ;;1(?llCI11'J (holoplankton) 1'IJ;;1\il~1'lJ~"fll1~€1 EJ"~ 75 '1J €I.:! fll1lJ'VI'lJlbb,j'lJ~.:J'VIlJVl1'L!'l~ 
Jl 'V1 mO bbl1l1 'lJfl~bb~"bl~~" nl1l€l'lJi1(?llml'JiJAllJVl'IJllb ,j'lJi?I.:J~'lJLL~~UbL~~" n(;1 €1 'IJi1(;11.ffl A111 Lb~t 

"I" " 

~(?l lVlt L~~ ~Iil ~'lJlJ1nuill €1 ti l"lb~~.:Jn(?l€l 'lJ i.'l ':!~'lJtil,.w (1tl~ 4-15)
" " 
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100% 2.5E+07 

~ 
CJ) 80% c 

........ 
2.0E+07 E 

(I) ::J 
"0 <.> 
ro 

60%§ 
0 

1.5E+07 0..--0 
CD 40%0> 

~ 
C 

~ 
20%.... 

(I) 

-ci 

1.0E+07 
§, 
~ 
'iii 
c 

5.0E+06 
CD 
0 

(L 

0% O.OE+OO 

Wet season Dry season 

~ Microzooplankton c:::J Mesozooplankton ~ Total 

~U~ 4-15 fr:I1:IJ'\II'UlLlth.l'IJeJ'IU'VHN nl1leJt.l~l'r5.x'lVl:W(1lll~~~(j)i.'hU'IJeJ'Ill'\"j~'1 nl1leJt.l~11l1~'1i;1€J'I'lJt.ll(j)
" 
U~llru'IJltJ~'1Ulnfm€J'IVl'l~VleJ'I (VlmtJlVlI1l ~1t.lt.l€J n'IJ€J'IUlnfl~eJ'IiJfI~t.li;1:Wll~'1lnuillmh.:j1l.J1a1'), 

100% 
........ 

E 80% 
::J 
<.> 


0 

0 60% 
~ 
"0 g 40% 
~ 
'iii 

c 20% 

CD 

"0 


0% 

SK-outer 

Wet season Dry season 

o Holoplankton Q Meroplnkton [] Others 

fW1eJ.:jVl.:j~VleJ'I (VlmtJlVlI'J others '\IImEJ~':) ~11l1V1~l~~h11'li'VHNnl1lf)t.llll'l~(1l~t.lm1t.lillmh.:jll'Vii;1.:jn 
I1lf)t.l~11l1lb~~~1t.lt.lf)n'IJ€J.:jUlnfl~f).:)iJfI~t.l~:W II~'1 lnuillBvl.:j1:u1~) 
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1'Ll ~ ~Jl'Vlmil~mllJ'Vl'Ll1bbU'Ll'IJ tJ,m~~ '1 n(iltJ'Ll~(irJvr'l'VllJ~AtJ'Ll';;l 'l ~lJ'LlYf\m~ (1'1 n \>ltJ 'Ll~\>l l 
C11l'~n~lJ cope pods 11'1'bbn Calanoid co pepods, Cyclopo id copepods 'l'1lJvr'lI>1'1BtJ'Ll'IJ e:J 'I 

copepods (copepod nauplii) :iJf111 lJ ~n~lJf1':hil~lJB'U 1 :iJ~~~1'Llrn1lJ'Vl'LllbbU'Ll'lllJn'U 

tI'l:;lJ1ru~mm:; 80 'iJe:J;jbb~~\ln(ile:J'Ll~\>llvr'l'VllJ~ bb~:;YfUI>11Be:J'Ll'l:;CJ:; nauplius 'lle:J;jb~~CJ\l1'U 
~~~l'Ll'\..h~lJ1ru~e:JCJ~:; 20 'lJe:J\lbb~~\ln(ile:J'U~1911~\I'VllJ~ 1'Ll~l\l~~bb~\l Wlr:h Calanoid copepods 

:iJrn llJ'Vl'U 1 bb U'U ~\I~'U bb~~ ~\I il111 'U~I!JJl'Vl~ln bb~ 1>11Be:J'Ll'lle:J\I Copepods ll~:; Cyclopoid 

copepods :iJ~~~1'Um1lJ'Vl'U1lbtl'Ll~~~\l1'Ll'llru~~~1911'Vlih~'Lln~lJ Cumaceans ~~~~'LllJ11'Ll 
1>11BcJl\lbb~~\lnl91e:J'Ll'lllJ~\lbl~~\ln(ilB'Ll~1911~'Ll '1 :iJm1lJ'Vl'Llllbtl'Ll?I\I~'Ll ('ltJ~ 4-16) il~lJ'llB\lbb~~\lnI 'U 'U , 

\>l tJ'U~\,r5~:iJ f111lJ~lAruV1 1 \1 LI'1'J~\)rh11'Uu~nru'111 CJ ~\lfI~B\I'Vl\l';v\B\I:iJm1lJV!'Ll1ll'll'U ltl~CJ 7 x l03 
v '" 

m/lOO ~UlJ.1'U~I!JJ1V!~lil ~\I 1.3 x 10
7 

1>11/100 m.J.lJ.1'Ll'l~ll~\lmm\'1#i'u 1'U~1\1'l~J1'Vl~ln 
~U 1>11 BB'Ll 'll B\ll'Vi~ CJ\I'lJil'11lJ LL~~ ~\I (;..I ~1~f111lJV!'Ll1lbtl'U'llB\lll 'Vi ~\I n \>le:J'U~(ill~LU'U1>11B B'U'll e:J\I ~(ill.. 
Vl:;l~n~lJ~'U 1 ~llJ:iJfll1lJ~lA,!!v\1\1 bl'1'l~]n";\):iJ~~~1'Llfl11lJVI'U1bbtl'U~\I il':h~Bm1~ 80 'llB\I bb 'Vi~\ln 
(ile:J'U~(il11'Lln~lJ.Q 1~CJ'ViUI>11BB'U'lle:J\lVlBCJeJ1l~ CJ1 (gastropod larvae) 1>11Be:J'U'lle:J\lVle:JCJ(le:J\leJ1 

(bivalve larvae) ll~:;~\llfW (pelagic shrimps) 1'U~~~1'Um1lJVI'U'lutl'Ll~~1f1'":h~e:JCJ~~ 5 (~tJ~ 
4-18) ll~1 'U f)~ bb~\I";\):;'ViU n\llflCJ 1>11 Be:J'U'iJ B-1 tI 'lllJ~-11~tJ611ll~~~iltim1'LltJ~lJ1ru~61\1 ill1ll'Vi~\I n"1'\.1 1 'U '\J \J 

(ile:J'Ll~(ill n~lJ~:iJ~ruri1V11\1lf'l'l~]n~il~lJ~'Ll 1 f1~1 CJfI~-1 nUe:J\lfitJ'J~ ne:JU'lle:J\lll 'Vi61\1n(ile:Ju~\>ll~:iJ 
f1 ru fhV11-1 bf'l'l~\)n~1'LlU~l1rutJ1 il f1~B -1 tI 'l ~ lJ-1 ~\lVI"r~61lJV1'l(llf1'l. '" . 

100% 2.5E+07 

~ 
'Vi 80% 2.0E+07 
c: 
CD 

"C 
a; 

60% 1.5E+07 £ ..... 
0 
CD 

40% 1.0E+07OJ 
.l!! c 
B.... 

20% 5.0E+06 CD 
n. 

0% O.OE+OO 

~ 

E 
::l 
0 

0 
0 ........, 
""0 
c: 
:=
~ 
'Vi 
c: 
CD 
0 

Wet season Dry season 

IImmII Copepod nauplii fEm':I Calanoid copepods [ZZ] Cyclopoid copepods 

rr:::I:] Cirripedia larvae !1JID Cumaceans E2Z22I Others 

~Total 



116 

100% 2.SE+06 

~ 
'iii E c 80% 2.0E+06 

:::J0> 
U'0 
0ro 0

:§ 60% ~1.SE+06 ....., 
'0 

0 c -
<D 
Ol 40% 1.0E+06 

~ 

~ .s 'iiic c 
0>~ 

L.. 20% S.OE+OS 0
Ql 
a.. 

0% O.OE+OO 

Wet season Dry season 

IBIlIIBII Pelagic shrimps m:!rn Shrimp larvae 
~ Gastropod larvae []IIll Bivalve larvae 
K:X:2l Other larvae ~Total 

c:::;:;:;J Crab larvae 
fZ2ZZI Fish larvae & fish eggs 

UV'l61--1 n (?l eJ'U ~lid~V'l U'lfn'lfJJ 1 'U J ~Uuu b 1 r'1'lfl CJ ~'l tJ l nfl(;1 eJ'lVl--1 ~VleJ'lU'U n~JJ~iiUVlU lVl1U, , , 
i?llCJ1CJeJlVllJbuu~U~1.flflr;il~ubbJ n VI~eJ ~~ nU-W'lf llilmiJV'll~ bb V'l(;1'l n(?leJu~(?ll~nUbbV'lfl'l n (?leJU-W'lf 

~ ~ 

'lJUllillJJlf1JbbV'l61'lnlileJuiiV'lu1u~lil,hutJJ~mru~eJ CJ61~ 50 ~'l1U~~JlVlfllf)bb(;1~U~b1 tUvil--1~l ntJl n 

fl61€l'l1U~~bb~'l bb61~ bb V'lfl'l n(?l eJU~(?l1'IJ'Ul1il b~ fl~nu bb V'l (;1--1 n (?l€lU-W'lf'1lU l IilU lL U bbV'l61--1 n (?l eJU bUU eJlVllJ 

1U~Iil~lUmlJJVlUlbbtlutJJ~mru~eJCJ(;1~ 46 '1I€l'lbbV'l61--1n(?leJU~lid~'lVlJJIil (JtJ~ 4-18) i?l€llilfl~eJ'lnU 
~ 

~V'lUllfl61€lhVJm~ w 1UU~blru'lflCJ~--1tJlnfl61eJ--1V1'l~VleJ'l nll~eJCJ(;1~ 55 ~'l~eJCJ(;1~ 80 m~ln 
bbV'l(;1'lnlileJU-W'lf'1.lUlliltJJLfilliV'l(;1'ln\il€lU~'l (~tJ~ 4-1 0) u€ln~lnd1U~~LL~'l~~V'lULLV'l "'l n(?l€lU~\i11~ 
jJfllJnUeJlVllJbbuunu'Inn (detritivores) b~JJ6'1--1~U flll1U fililJlVl(;1lflb 'lfU b~CJ1~V'lU1UU~ blrutJl fl 

" °1 " 

fI(;1€l'ltJJ~JJ'l U61~jJbbV'l(;1'ln\il€lU~\i11n~JJ~nU~'l-W'llbb(;1~~\i11 (omnivores) b~mh'Ulu~u b~mreJCJ, 
(JtJ~ 4-19)
" 



• • 

12 7 

100% 

£ 
CJ) 

c: 80%Gl 
"0 

ro 
E 60% 
"
0 
Gl 
OJ 40%t1l...... 
c: 
~ .... 20%Gl 
a.. 

0% 

SK-outer 

Dry season 

o Microplankton feeders 

rn Detritivores 

Wet season 

rg Picoplankton feeders 1'3 Nanoplankton feeders 

!!l Bacteria & Phylo-all-sizes &1 Omnivores 

~ Carnivores 

R11lJ'VI~1n'VI~11'J"UU~LLa::R11lJ'tl n'tllJ"lJ eJ,:j iN!il-lVl ::L~'VI'U1 ~'U LL~ ::Vl1'W 1'.11 n ';j'll a 1'U ~b 1 ru'll1 nf1 ~ eJ,:j 
~ 0 U OJ .Q, 

'VI,:j~'V1eJ,:j !il1'U~!;leJ,:jRaeJ,:j :V,:j'VI1~Q::b'tl,:jbVl';j1 

~!illVl::la'VIU1~'U"lJ'U1IilL~1l1'U'U1L1 ru'lllll f1r;1a'lm';Vltl'l ~l'\Ja?ltl'lf1r;1a'l ~'lV!-rIilU::L:a'llVl'J1 

'1fj'U"hl'im1~v!r;111lV!a1mLa::m1~'llIl'll~~11l1l11'U~ L 1 ruth 11 f1aeJ'lu'J ::~'l ~1'U(l.w'UVf1I'Jm~'l~ 

~'lV!llil?llJV1'J?llf1'j ~'l(;Il'J1'l~ 4-151~tJ~'U~'l~'U 61yj~~ llU'ltltlnbU'U 16 Il~~ lli1LLn Solf-walled. . 
foraminiferans, Foraminiferans, Turbellarians, Nematodes, Polychaete larvae, Small 

Polychaetes, Ostracods, Harpacticoid copepods, Nauplius of harpacticoid copepods, 

Cyclopoid copepods, Halacarids, Tanaidaceans, Insect larvae, Gastropods, Bivalves LL(l:: 

Unknown eggs ~'UIil::lla'U~'1fj'Ul'U'U~nrudlu'U~'U1f1a'U~~r;1::l~tJlil l'i~lV111:iJl'iIl~'UlV!~'U'1la'lle'l'b 
b '<il'Uia 1 yj vl~.,:j ~'\Jf111~V!mllV!mtJ'llD Iil bb(l::rn l~'qIl'q~'1l€J'l r;1lillV1:: b(lV!':h~'U'1l'Ullilb~Il~-:] 1'U'lil'l ~~J1 

V!mll~'\JAll~V!'U1lbtl'U?I.,:jl'U'lil'l 190-1,767 ~1~€J 10 (;I1'j1Wll'U~blJ\i1'j b~mVitJ'Un'U~1f111~ 
\J 

VI'U1bb'l1'Ulu'lil'l~~bb~.,:j 146-877 ~lvl€J 10 (;I1'j1Wll'U~b~\i1'j L~mu~tJ'UbVitJ'Utl'\JIl1'J~fl'\~l~~l'U~l 
1'U'U~ II ru l~ til tl'U~'Ulla'l AU'J:: 11 a'U'1l a 'l n ~~ ~(;I'") VI:: lr;1V!':h~'U~~ '\Jii m l~f1~ltJ A~'l tl'U11iltlii, 



122 

m~l'l~ 4-15 61(1rJVl~Li;1",th~hJ'lJulVlL~ n1uu~nruulnfli;'ltl'l"''l~vm-1 vllUi;'l~tl..'lfli;'ltl-1 ~-1"'1~ 

Q~L:a..'lLVl~l1u~~Jl"'i;'lln (L~tlU~~I"1~nltJU 2555) LLi;'l~~~LLi1'1 (L~tlULlJ'clltJU 2556) 

v 

611til'U€l~n'llJ161'U ~~'I11V1flln I)~ I.lfl~ 

SK1 SK2 SK3 SKS SK8 SK1 SK2 SK3 SKS SK8 

Phylum Protozoa 

Soft-walled 
+ + + + + + +

foraminiferans 

Foraminiferans + + + + + + + ++ + + 

Phylum 

Platyhelminthes 

TurbeLLarians + + 

Phylum Nematoda 


Nematodes ++ ++++ +++++ ++++ ++++ ++ +++ +++ ++++ ++++ 


Phylum Annelida 

Polychaete laNae + 

Small polychaetes + + + + + + + + + ++ 

Phylum Arthropoda 

Ostracods + + + 

Harpacticoid 

copepods 
+ + + + + + + + + + 

Nauplius of 

Harpacticoid 

copopods 

+ + 

Cyclopoid cope pods + + + + + 

Halacarids + 

Tanaidaceans + 

Insect laNae + 

Phylum Mollusca 

Gastropods + 

Bivalves + + + j - + + + 

Unknowns eggs + + + + + + + + + + 



c:::::! Others 
90% 

Z.
'iii 80% 2,000 I:ZSZSJ Gammarid sp. 
c:: 

~ 

~ 
iiiB-o 
CD 

70% 

60% 

50% 

1,500 
E
0
~ 
-ci 
.!: 
~ 

~ Pitar gouldi 

K:D Family Sabellidae 

01 
.l9c:: 

40% 1,000 
~ 
'iii 
c:: 

G:::!:Z:l Paraprionospio 

~ 
CD 

0... 

30% 

20% 
500 

CD 

0 IiZS:iI ~ephtyS sp 

10% I·:·:·:·:) Sigambra sp. 

129 


Vfu~!1Ilvnll~h..lVl::;bft'lJtn~1~~'U~ II rutJlf1P1ft'iJ·:n'm~vlel~ v1l'Uft~'iJ\li'lft'iJ~ ~\I~l~~~ l ~\llVl'j 1 

11...1'lh\l~~J,~ft'f1 (!1Il'j l \l~ 4-16) :UP11llJ~(;11n'IlU~U'iJtJf1'",h11...1'1h\l~~ll~\I (!1Iln.l~ 4-17) lll'l 

Yl'UllmllJ'IIItnllti1...l'lJtJ\I~(;l1~ul~1...I'lJtn~1'III~iJ~l~~ f1111~tJ bUYll::; n~lJ1~L~tJ1...IVl~Lft Nereis sp. 

'iJ\I ~tJ'j::; ntJ'U~l'rjVl::lft~Ul~1...I'1J1...I1~1~qjvY\I~ 'iJ\I ~ ~m~L~'iJ1...IVl:: Lftl iJ1...In~lJ L~'U 'jtJ\I ft-1lJlA'iJ'III'iJtJ 

LLft:: i'l-r~!1IlL~tJ'UmlHhK'U 11...1·!h~'l~Ll~\I (llJ~ltJU 2556) Yl'U n~lJi'l-r~!1IlL~tlUl~lJ~Ut~tJbQYll::Yll n 

~~~~-U1...l Alpheus sp. ~~ftltJ'1fU~llft::~~~ml!1l'U Oratosquillo sp. vi'-1!111'jl\1~ 4-161~l~BUVl::Lft 
~Yl'UltJUf1~lJL~Ui'l~ltJi'l~.:J n\JU1l1ru~f1~1~U1Utll11VltJ1~LLri l~L~'iJUVl::Lft Nereis sp., Nephtys 

':<1" oldSp., Sigombra Sp., Poraprionospio Sp. lLft~ Prionospio (Minuspio) Sp. LuU!1IU (~uVl 4-20) 

1 00% -;-,---:-'--'---:-r--"---:-'--~-:-r-..,-;---'-----''''''''"'----'- 2,500 

~Nereissp. 

-<>--Total 

"itJ~ 4-20 'iJ~~tJ"i::nBULl(;l::;i'l11lJ~U'"llltiU'lJB\l61!111Vl~L(;l'lllUl~U'lJtn~1~ruU1Llrui'l(;l'iJ\I'III~~VlB\l1U 
~ v 

" 
'l~'LhLL~(;lmL(;l~'l~LL~.:J 

wet season dry season 
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\71l'jl,:j~ 4-16 ~\711V1~l~Vl0lOit!'lIt!l~1 VI'lJ1'Lr\J~llrumnfl~eJ,:jVl~~VleN (i\'lU~~eJ,:jfl~eJ-:J ~-:JVll~ 

i)~l~,:jbV1'n1t!~~JlVlmn (l~eJt!yj~~~nlUt! 2555) 

(-) = hiyjU (+) 

(+++) = yjU 161-45- (;]l~tl(1ll'jl-:JLlJ\71'j 

(++++) = yjU 451-1,500 (;]l~tl(1lln:jllJM'j (+++++) = yjUlJlnnll1,SOO (;]llPle:JMldl'lllJ\PlJ 

SKl SK2 	 SK3 · SKS SKB 

Phylum Echiura Echiurans 	 ++ 

Phylum Nemertea Nemertean 	 + + + 

Phylum Annelida 

Class Polychaeta 

Family Nereidae 

Family Nephtyidae 

Family Pilagiidae 

Family Sabellidae 

Family Spionidae 

Dendronereis sp. 

Nereis sp. 

Nephtys sp 

Sigambra sp. 

Paraprionospio sp. 

Prionosio (Minuspio) sp. 

+ 

+++++ +++++ 	 +++++ +++++ 

+ 

+ + + + +++ 

+ + + + + 

+ + 	 + 

+ 

Phylum Mollusca 

Class Gastropoda 

Family Nassaridae 

Class Bivalvia 

Family Arcidae 

Family Corbulidae 

Family Mytilidae 

Family Tellinidae 

Family Veneridae 

Nassarius sp. 


Anadara granosa 


Corbula sp. 


Modiolus sp. 


Moerella sp. 


Tellina sp. 


Pitar gouldi 


+ 

+ 

+ + 

+ 

++ + 

+ + + 

+ + +-+ +++ 

Phylum Arthropoda 

Class Crustacea 

Order Ampipoda Amphipods 	 + 
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(il l'il-:!~ 4-17 ~lir5Vl~L(lVI14l~h.J·(n.JlmV1(1Jlu'll~L1ruthnfl~'ffi-:J'vm;mN 19l1'll(l?ltl-:JfI(ltl-:! ~-:!VllVl 

Q~b~-:!bVl'll1'U~~LL~-:J (L~m.J'Vi~ 'I:HllfllJ 2556) 

(-) hJ'Vi'll (+) = 'Vi'll 1-60 \9l1~tl!?1l'll-:! LlJ~'l 

(++) 'Vi'll 61-160 \9l1~E1m'll.:JLlJli1'l (+++) = 'Vi'll 161-450 \9l1~tlm'll.:JLlJ(i1'l 

(++++) 'VI'll 451-1,500 \9l1~E1(i1l".il.:JllJm 

SKl SK2 SK3 SKS SK8 

Phylum Echiura Echiurans + 

Phylum Nemertea Nemertean + + 

Phylum Sipuncula Sipunculans + + 

Phylum Annelida 

Class Polychaeta 

Family Capitellidae Mediomastus sp + + 

Family Nereidae Nereis sp. + + + ++ + 

Family Nephtyidae Nephtys sp ++ + ++ ++ 

Family Onuphidae Diopatra sp. + 

Family Pilagiidae Sigambra sp. + ++ + ++ ++ 

Family Sabellidae + + + 

Family Spionidae Paraprionospio sp. + ++ ++ ++ +++ 

Prionosio (Minuspio) sp. + + + 

Phylum Mollusca 

Class Gastropoda 

Family Nassaridae 

Class Bivalvia 

Family Mytilidae 

Family Tellinidae 

Family Veneridae 

Family Pholadidae 

Nassarius sp. 


Modiolus sp. 


Moerella sp. 


Tellina sp. 


Pitar gouldi 


Pholas orientalis 


+ + 

+ 

+ + + 

+ ++ 

+ + ++ +++ 

+ 

Phylum Arthropoda 

Class Crustacea 

+++ 
Order Amphipoda Gammarid ++ 

+ 
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SKl SK2 SK3 SKS SK8 

Pagurapseudopsis 

thailandica 
++ 

Alpheus sp. 

Pinnotheres sp. 

Philyra sp. 

Macropthalmus sp. 

Thalamita sp. 

++ 

+ 

+ 

+ 

+ 

Oratosquilla sp. + + 

Order Tanaidacea 


Family 


Pagurapseudopsididae 

Order Decapoda 

Family Alpheidae 

Family Pinnotheridae 

Family Leucosiidae 

Family Ocypodidae 

Family Portunidae 

Order Stomatopoda 

Family Squillidae 

v\~'VWlmtl611 

1Jm1EJ~tl'U~'ViUU~nrutJlf1f1~tl.:Jv!.:J'thJe).:J (1hUm1tl.:Jf1~tl.:J ~.:JV!1~Q~L:a.:JLV1dl 'Wuvr.:J~'U 9 

f1dtlUf1~l \i1.:J~ldl'l~ 4-181~EJtJm~'Viucil'U1V!ruL'tJ'UU~l~iJ~'Um~mL~~f1ldf1d~'illtJeJt.i1'UU~Ll ru 
v ~ 

Jlf1~m.iltJ'il'U{)'lV1~L~ EJml'UtJ,nilJYl'U'ld~L-if Syngathidae bb~~tJ~T\rl~ Phallostethaidae ~'WU 
1~~.:JLL~U1LlruJl~vI1tJ'l'U{).:JU1L1 ruJlf1~tlEJ ~l'UmtlUf1~ltJ~l(91~ f1~U Scatophagidae 'WUtll~tJ 
1~~.:J LL~u~nruJl~~ Jlf1~mJ1tJ'il'U~.:JV1~ b~ "'l'Umdl.:J~ 4-19 LL~~'leJ.:JrltJd~f1eJ'UtJm'll-UVltJm1(91 

L~lJ1tJ1'Uu~blrud'Viuvr'l~'U 15 mtlUrl~l 19 'll-U~ 1VlEJtJ~1V1f1'll-U~~'Wu:W~'Utll~mL~~f1d~'llEJ1~, 
" " 

(I).:J bL~L'1J(91Ul~Vl'l'U ~.:JV1 ~ L~ 

http:Jlf1~m.il
http:V!ruL'tJ'UU~l~iJ~'Um~mL~~f1ldf1d~'illtJeJt.i1
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l?ll'll~~ 4-18 eJ\lfith::;nBu'1lu(il'\JmllJ~B1...Iu~ml..lthnA~B\lVl\l~Vltl\l ~lU~(lB\lA~B\l .;r\lVllV1 

Q::;6:U~ bVl'll 

(-) = ~U 1-10 (9]1 

(++) = 'I"lU 11-50 (9]1 (+++) = "~U 51-100 (9]1 


(++++) = 'I"l'lJlJlnnll 100 (9]1 


Syn~athidae + .. + 

Mugillidae ++ + + 

+ ++++ + +Phallostethidae 

Ambassidae 

Ambassis sp + +++ + + + 

Silla~inidae 

Silla~o sp. + + + 

Carangidae ++ + + 

Polynemidae + + + 

++ ++++ + +Gobiidae 

Scatophagidae 

Scatophagus argus '\Jml'1~n-ru ++ ++ + + + 
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d 
~l"jl-:JVl 4-19 eJ--1A'\.J"j~ n eJU'1j'U~'\.Ji:111!~ nru'\.Jln fli:1 eJ--1V'1--1~Vlel--1 v11'U616'leJ--1fli:1eJ--1 ~--1Wl~u~ b;U--1 bVl"jl 

(-) hj~'U (+) = ~'U 1-10 (1)1 

(++) ~'U 11-50 (1)1 (+++) = ~'U 51-100 (1)1 

, 
~'U~l1f'i'fJ" 

~~th " fI'Ja'Ufl1'1/'1liJ~ ~a.fl1~11V1fJ' 
v 

o .. t'h~~u.".!l " 
Vlmfl 'Ul~~ 

fl~afJ 

Dasyatidae 

Himanturo bleekeri m~L'U'U + + 

Engraulidae 

setipinna malanochir bblJTVI~l 
'U 

+ + 

Ariidae 

Osteogeneiosus militaris flVl + + + 

Mugilidae 

,,- - - - - - - _ . Chelon tade m:::ueJfl~h + + + 

Belonidae 

stongyturo strongyturo m~Vl'lfllltJ + +, + 

Atherinidae 

A therinomorus ... .., + + 
V'l11'l:::m 

duo decim a lis 

Sillaginidae 

"lim.!V1'JltJ + + 
v 

Sill ago sihama Unl 

Carangidae 

'" " 
Alepes melanoptero i.'lfl'U + + +, 

scomberoides + + 
6'l61::: 

commersonnianus 

Leiognathidae 

Leiognathus splendens bb DU + + 

Polynemidae 

Eleutheronema d OJ + + 
~b'Jlmi;'l'U 

tetrodactylum 

Sciaenidae 

Nibea albif/oro 'il1~ + + 

Sciaenidae 
v 

Panna microdon 'il1~AeJ1J1 + + 

Aspericorvina jubata 'il1~ + + 

" til 
d 

LfllJ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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~ 1i'LIm~fJ 
~ ~~~th~eJm~11V1fJ ~~bb~~ 111 111 

'\<1,nn 111~~ 
"n~eJtJ bAll 

Gobiidae 

Poraporcryptes serperaster 
d 

V1eJ~bVlfJ'"l + + + 

Scatopha~idae 

Scotophagus argus + + + + 

Scombridae 

Scomberamorus commerson + ++ 

Rostre/liger brachysoma + + + 

CynogLossidae 

Cynog{ossus bilineatus + + + 

'J:;UUUb 1 f"1'llltJ~,r~hl1VI tJ (1lB'U1'Uvr~ (lB.:J LL vi ,:djFlru~n~ru:;~bb(1l n ~1':1Ii''U U1L1ru'll1l'J ~~'lh n, 
F1~B.:J 'lh:;:IJ.:J ~~Vll~(llIVI'J (11 F1'J LU'U '111l'J~~ ~1~-ru BVI~'Ym~l ml1 ~~ ~l n mJ Jlvh~'U bL;;l:; B8m EJ 1~ , " 
BVI~~ ~\llnn~ n 'J'J1I'1JB'IlImw1 'UU1 L 1 ru'llll'J~'1 (1'1 nl1'J:;uuUbIf''1'lllE.J~'1'li1 nFlmNVI'I~VI€J'I ~'1V11~ 

, \J 

g:;b:a'lbVl'J1 1~l'J"'1bn(1l1~~ln BBn~b\l'U~:;{;llmb~:;rh pH 'lm~J1V1:;l{;l~iJ~1~lU1blrutJ1nFl{;l€J~ 
tJ'J:;lJ'I bb(l~'1fi'ln~m'JlIfll'J 8B l'J(I~ll'J'1JB.:JbbUFiVi L~ l'J 'Jll1fi.:Jfll111 b -rrll-rr'U'1JB~ bL€JlJ1lJ b Ul'J -1'U1m b~'U~ 
(I.:j1'U U1blrutJ1 n fl;;l€J '1tJ'J:;lJ.:J~:; vi'€J'Ufi~ n l'JtJ~B l'J'1J B':] l~l'J \11 n fll'Jb ~ l:;b~l'J~ "(1llJ1V11€J ~ In'!llJ'!l'U 
'U , 

U~L 1 rutJ 1 n FI {;l €J.:] tJ 'J:;:IJ .:] v.:] iJ tJ1111 ru (11 'J €J l'V11 'J'\I1 €J (1'\11 B-r~ lb{;l:;'8 ~ n €J 'U~':] n 11'!l1 EJ~':] tJ 1 n fl {;lB':] m~VIB'I 
" 

'U B n ~1 niJ~n~ru:; ~'U (1l:; n €J'UU ~ b 1 rutJ1 n F1;;lB .:]\.h:;m iJ "V1~1'U '1J tl'l clay ll~:; tJ~lI1ruB'U VI ~~(l1 'J(I.:]
" 

nllU~L1rutJ1nFl{;l€J.:j'VI.:j~VlB.:j VI-r~mm~lm~~~u1'U'J:;UUUllf"1'!lll'J~~\J1 n rmtl.:jtJ'J :;1I.:j ~:;iJn~lJ 
~iJ'1J'U1~ l~ m U 'U n~lJb~'Un-hu1l1 rutJ1nFl{;ltl .:J'VI'I~VlB.:J n~11 fiB tJ'J:;'!llfllJbb~~.:J n111B'U1 'UU~b1 ru , 
'!llEJ~'1tJ1nFl~€J.:JtJ'J:;1I.:jiJbb~;;l..J n I11B'UY1'!l'1J'U1~Vl1F1 bb ~ {;l.:j n \iltl'Ubb{;l:;'U11'Ubb~;;l.:j n (1ltl'U lU'U n~lIl~'U~iJ, 
1I1{;l~lJl1~(I'I (lB(11F1~€J.:j nu fll,)~ bb ~ ~.:]n\ilB'U"(1ll'1J'U1(1111.11fl'J lL~~~ rl\il'iJ'UiJFI11:IJ'VI'U1LLtJ'U(I.:]1m:; I'1U 

10 
8 ~1/100" {;lU .lJ . ~~LU'U"(11~1'Unl1~Bl'J;;l:; 90 '1JB.:jLl~~'1rl\il€J'U"\illvr.:j'VIlJ(11 ~.:jL~mtJ~l'J~lVil'Junu 

U~L1 rutJ1nFl;;l€J.:j'VI.:j~Vlm~~'lJLL~;;l..J n\ilB'UY1'll'1J'Ul(111111F1'Jbb~~..J n\il'iJ'Ubbfl:;'U 11'Uu~~'1 nl11B'Ub u'Un~lJ, 
L~ 'U LLfl:; F11111~ n'11lJ'1J 'iJ '1lb~ fl..'J rl \il'iJ'U ~(1ll'1J'U1(111l11F1 'JLL ~ fl..'J rll11'iJ'U LY; l'J..'J l1'U 10 ('VI~ tl 1/10) '1J tl..'J 

U1L1 rutJ 1 n F1fl €J..'J tJ 'J:;lJ'IlvilJ'U tl..'J AtJ '):; n tlU'1J B.:j Ll~m rl \il mJ~\ill(111'J1'U'IJ~ II rutJl nFl~tl.:jtJ 'J:;1I.:J LL{;l:; 

tJl nFlfltl..'Jwl~Vltl.:J111ll\iln~1.:J n'U ll~tJU~llrutJ l nFlfl.:JtJ'J:;lI..:J \I:;~U(i°h ri €J'U'1J'iJ..:J Cope pods 1'U'11n'l!:IJ 

nll (I€JVlFl6\'iJ..:J nu fll,)~ll~fl..:J n\il €J'UY1'!l'U'Ul ~'Ul1 'UlL~fl..:J nl11€J'U~..:J lU'U €Jl 'VI 1'J'1J tl..'JLL~ fl.:J n\ilB'U ~\ill n ~lJ 
iJiJ tJ ~ 1I1ru (1 '1 ~1 EJ ~ 1'U ll~ 0..:] n(1l tl'U~(1l l~iJ F1rur11Vll'l Lf"1,)~\in ~1'U ~'U1~A n ~lvr.:j (I eJ.:j II vi'liJFll11l 

\J ,~ 



1.:>6 


LLl'ln(;]l~n'Umh-:ji~w\l'U l~'\.J'\.nJL11'1'1l1tJ~~'\.J lnflf1 tl~'\.J1~lJ,:j11i;1nVltlllthL~ 1I1 LLi:\~ f1 n'\.Jrn L ~'Un~lJ Lrl'U
" ". 

1uq~J1Vlrnn LLf1~ q~ LL~,:jl'lllJ~l ~'\.J 1U'llru~~'\.J~ L 1 ru'll ill ~~'\.Jl nflf1eJ,:j Vl,:j~vm,:j11 ~~ Lfill Lbf1~ (1)1 BeJ'U 

'lJ tl ~ ~l'llJl n ~ lJ ~ 'U L~'U n ~lJ L~'U1'U ~ ~ J lVl i:\ 1 n LLi:\~ 11 (1)1 B tlU 'VeJ ~ ~ lLf1~'\.J f11 L~'U n ~lJ Lrl'U1'U q ~ LL~~ 
'\.J'l~'IllfllJLL"I'lf1,:jn(ileJ'U~l'ln'U1~'\.J'U'Ul11'1~,:jG'leJ-:jLLvl~~~mn'\.J'l~ n eJ'\.J~lmL1'~ m rll'l eJ'U~(ill~n'U LLV1 f1-:j rl 

(ileJ 'UVl'll'lJ'U 1 (;1 'U 11'ULl"l'li:\,:jnm)'Ulli:\~llJ1mll"I'l i:\,:j rl l'l eJ'UL ~'Un~lJl~'U1U~~J1Vl f11n 1uq~ LL~-:JLL "I'li:\,:j n 

l'leJ'U~(ill~'\.J~lJlf1lL"I'lG'l-:J n l'leJ'UVl'll'lJU lV1'Ul1'Ull"I'li:\-:J n(ileJUi:\V1f111lJ~1Fi'~(I,:j ll~~"I'l'\J Ll"l'l i:\-:J n l'leJu~~d~ 
~l'l-:j~"I'lll'\.J'\.J omnivores llG'l~ detritivores l~lJ,)1tl1U~U~-:J(1eJ-:j'\.J~nru1V1mu"l'l1~'U~nru'\.Jln 
f1i:\eJ-:jVl-:J~vm~ 

G'lrnum"l'l~-:J lllV1~BlJ llG'l~1fl1-:Ji?l~1-:J'\.J'l~'IllfllJ~-:Jli~1(i11m~'U'Uih11'1~-:Ji?leJ~ llvl-:ji?ll1Jl'l(11mU 

nl1'\.J'l~ lil'U L~ ~tJlm"l'l,()eJ-:j'l~'U'U'Ul1Pl'llltJ~-:J 'lJeJ-:J BillVltJ(ilBU1u~-:J"eJ-:j'U~ L 1 ru~l n (1)lU-:J~ (ei'~u'Jl 
mru lDtJlJi?llJ'Ulru ll~~flru~ 2554 '\.J-r'U'lh-:J~ln Hameedi, 2005llG'l~ Hameedi, 2005) (;]eJhJ-d'" , 

1. fIl1lJG'llJV1G'l1U'l~'U'U'UL11'1 'J~'U'U'Ul1Pl~lii?llJ(ilG'l~~eJ~11~(;1~lU'lJeJ-:je:;j;,J~(il~tle:;~11U~l~'U~U 
, , 'U 1J 

~l'l 11UG'lltJ1tJmVll'J~lVl1Jl~~lJ 
~ Q d~ q~ .d I d""" 

2. G'I'lJJll "I'l'lJ eJ-:J 'J ~ 'U'UU n 1'1 'l ~'U'UU II PlVllJi?l'lJ Jll "I'l ~ ~lJ (1UVl tl tJm 1'1 tJ VllJ" Jll"l'l L Vl1Jl ~ (1lJ. ,,, 
Q..I 

- . - ·- -·-·r - · ---- . ---.. --------.......;j .. - -----.. --........ -. ,~ .-

cllVl-r'U~~ li ~l t'l1V1 tJli nl'J crull '\.J'J'lJ B'I i?lJll"l'lVl B~m~mli:\dJ ~ ~tJ ~-:j LL 1V1~BlJ1 'U'Iil-:J'vi" llJ 1'J (1~U ~ 

G'lm"l'l~lVl1Jl~(11J(;]eJnl'J~l'J-:j~l(ill~ lij;,JG'l1~'U~~lruJuliml1JVl~ lm'i:\ltJ'lJeJ-:j~-:jli~lm'l-:j l(;1tJ~'lJn 
u-:j~"'llm"l'l'lJm 'l~'U 'U'Ul1Plvttm~llri nl'Jl'\.J~tJUll '\.Ji:\-:j'lJeJ-:j eJ ruVlJlillli:\~ f111lJ lfllJ,()eJ-:jJlVl;Li:\ '\.J~1Jl ru , , " 
eJeJn:al~u~~rntJ "h pH ,()eJ-:JJ'1Vl~li:\ ~m~ru~(il~ntlU~u '\.J~1JlruBUVl~~i?l1'J1u~u(i1~ntlU ~n~nl'J 
J'11yjvh1u~u 

3. ~i:\j;,J~(il'llB'I'J~'U'UtJnPl l~'U'UtJnl'1~:iJ L"~tJ'lJll"l'l~~"11Jl'J ·(1~11-:j'UVl'\.JlVl1U nl'JL uunVl~'1 
Vll eJ1Vll 'J IIVl~-:j Vli:\'U.ntJ lli:\~ II Vl~-:j l~tJ 'I (1)1 mlU'll eJ'I ~1'l1Vl~ LG'l~ 'I j;,JG'l1~'J~'U'UtJllI'1Juli ~i:\~~I'lVll'l 
~lm"l'li?l'l 

" 
nl'J l'\.J~tJ'U lVi tJ'U Li?l~ tJ 'J Jll"l'l,() eJ -:j 'J~ 'U'UtJ L 1 Pl'\.Jl nfli:\ eJ'I'\.J'J~lN lLi:\ ~'\.J1 n fl i:\ eJ-:jVl'l~Vl eJ -:j I'll lJ 

Lnru<vl~-:jn~ll1U\ill'l1-:j~ 4-20 Ll"V1-:Jll1~'U'UtJL1 Pl'l11tJ~-:j'\.J In f1i:\B'I'\.J'J~lJ'Ili L"~ m Jll"l'l ~lnll'J~'U'U 
tJl1 1'1'111 tJ ~-:j f1G'leJ-:j'Vt'l~VleJ-:j L~B'I ~l niinl'Ji?l~ G'llJ'lJB-:ji?l1'lBUVl~~i?l'lllG'l~BT\lLn(il"Jll1~~ eJ eJn:aL~'U1 U 

" 
mi:\J1LLi:\~1u~'Ui:\(ilG'l'l~ULnV1 hypoxia Vl~B anoxia l~ uBn~1n-d'nl'l~Ll"l'li;l-:jn(ileJ'UV1'1ln~:IJl~u1u 
'U~bl ru-d'lu'U'~lf1 LL "I'lG'l-:j nt'ltluvh1~~~~~I'lLdeJ'I~u ~l n n l'l~-:jLml~ViLLi?l-:j ~ n ~'1l '\.JcJ-:j microbial loop 

Ln(ilnl'lVllJ'ULltJ'U,()tl'l i?l1'JBl'Vtl'W 1 tJ1U'l~'U'UtJLlPll~~ LL~1:U(1nciltJVltlV11'\.JcJ-:j~t'lnmh~'Unl'l nu~ , " 
i?l'l~U '\.J~1JlruB'UVl~ ~i?ll'l1u~'U~i?l'l LL~~ ~n~nl'J'l.h1~Yh~~V1G'l'U1JlmLi?l(il'lll~UVl~Li:\'U~llru-d'l:u
" " 
LVllJ 1~ "lJi?l~ Bnil Lu~u~ eJ ~ eJ 1 ~tJ 'll eJ'I~(illVl ~ Li:\~-:j "I'l'U ~(illVl ~ LG'lVlih ~'UUtl ElLLG'l ~ "I'l 'U LQ"I'll~'IltJ V1~ 

" 
VlUVllu~eJi?lm"l'l LL 1V1~BlJ~ri eJ1~Ln(;1f111lJlfl~tJ(ill~ 
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fl11lJ(;\lJ~~1'U')~'U'Uijb1f'1 

- LA'l~1I-rl~tI"l~'lJ1AlJ'1Jtl~ 

LLW~~nliltl'U~'lJ 

- Im~a-rl~\h:;'lJ1AlJ 

LLw~~nliltl'U~lill 

LLWa~r1lilmJVl"ll'1l'UlIilL~f)f)11 20 

llJLA,)LlJlil'l fitl l.J1t'ULLa:rwtAu,wa~nliltlU 

LfJ'Uf) ~lJ L~'UiilJla :Zh.fllWa~nl11tl tJ~~ , . 
50 '1Itl~Yl~'I1lJlil 

LLWa~nliltl'UVl"ll'1l'Ullilb LA'lLLwa~ nliltl'Ujj 

lliltl~liltllJ 5keletonemo costotum 

L thJ"Ilu(;l L~'ULy; tJ~"IlUIilL~tn LLa ~m IlJ 

'I-Ial(maltJ1'UtI'i~"IllAlJLLWa~nliltl'UYl'lJ 

'1I'U11il1'I1ru~lu,alil~ fi~a.fl1w~hjalJ(;la11..1 
~ , 

'l~'U'UijLIf'l1ulJlml1 

a'U .lJ. LLwa~nliltlu~lill'11ulIilL~n (tlJLm 

Lb wa~nliltlu) L tJu n~lJLliiuiiAlllJ'lln~lJ 

nl1-rtltJ~:; 90 (llatl(;lLlal~~m!l1 
LLwa~nlilmJ~(lllfm'in~lJ Copoepods 

d'jun~lJ L~U1u~Iil,;i,umllJ'I11.J1LL,junl1 

ftltJa~ 80 u,a~iiLLWa~nliltl'U~lillilA'il1 

'lU~Iil~lu~lnl1ftltJa:; 20 1tI~~Jl 
'I1aln 

tl~fltl"l~n tl'U'1Jtl~ LL wa ~ nlil tlU ~IillViii 

~ ru rllV11~Lf'I"l'l:l]n'iliillll ri tlU'1IeJ~'I-I tl m,1l 

L~{J1LfJun~lJLIii'U1'U~~Jl'1-1aln 'itl~a~lJl 
fi eJ tl~ LflmLa~1ll1 tlti'U'lJeJ~'I1tl tJ"'eJ~c.hii a n , . 
~~u,a~~n~L~niieJtJ LbIil1u~~LL~'n~'U1~ 
timu,a ~antlm L fJueJ'I AtI'l~ neJ'U'I1~n. 
IilllJlJl~ltJlllltieJU'1Itl~~ 

1u~~Jl'11al mbWa~n(ll tlu~lill~w'IJ~n'lllJ 
~a (;lii 'UVI 'U 1VI LfJ1..1 cJn tIVl 'lJ'I-I1 eJ cJ'IJ~L.fIA , . . 
~lvi'U~ l1ualtJ1tJeJl1t11'l1tl1tl 

herbivores tliltJtll1t11'l'l-l~mtJuLLwa~n 

Iil eJ'UVl 'lJ'1I 1..11 (;lllJLmLLw~~ nliitluLLa~U1LU 

Lb wa~nlil tltl 'lu~~ Lb~'1w'ULLwa~ nlil tl'U~Oll . . 
n~lJViLtJu~~1 n~lJViLtJu omnivores, . , 

• v 

LLa~ detritlvores LY;lJ~U 

LL~~~nlileJtlVi'lJ'1IUI(;l11t1qjnl1 20 

llJlmLlJlil'i (tlJtA'lLLWa~n(lleJ1.J) LfJun~lJ 

Lliitlnl1~tltJa~ 50-80 'lJtl'llJla~,.fl1W 

Yl~1tIlJ(;l 

LLwa~ nlil tluYl'lJ'1IUI(;lllJ LmLL wa~n(ileJ1.Jii 

AlllJ'I1aln'lJUlila~inlileJ~liltllJ. 
Choetoceros spp. LLa~ 5. costa tum 

"lllJ~~1'1!{J11uLL\JflViL~tJ Oscil/atorio 

LtJ1.Ja~aL~tl1u~~J,1t1aln 1t1~~LL~~~'IJ 
Choetoceros spp. LLa~ Nitzschia sp. 

LtJU'lJU(;lL~U 

LL ~~a~nlil tlU~(lll'lJ1.J1(;lL~n (tlJ ImlLwaMl 

Iiltltl) btJun~lJ bliiuiimllJ'lJ n'lJlJtI'l~lJlru, , , 
ftltJa~ 80-90 lilaeJIilLl~I~~n'l:l11(;ltJii 
LL~~~n(lltltl~(ll1'11UI(;l1'11qj (LlJhm~fwl 

IiltlU) 1t1~(;l,;i,tl~~~Iil~tltJa~ 20 1U~~Jl 
1tI~ln 

bL~~~nliltlU~lillml'ln~lJ Copepods 

LfJun~lJL~Unl1f,ltJa~ 80 1U~~Jl 
'I1almL~~a(;l~'1L'Vi~m.h~lJ1ruftltJ~:; 60 

1t1~~LL~~ 
bL W~ ~ nlileJuVilJ ~ ru rllV11 'I LP1'i'l:l]n'iljj 

~(;l~lU~11u~~Jl'1-1~If);'1~'IJllllrieJU'1Itl'l 
Lw~tJ~i11.JLfJu n ~lJL~Ujj tl~ LA tJ LL~ ~a f)'I1 tl tJ, , . 
L~niieJtJ 1t1~~LL~'1W'U~~LAtJ ~n~Lb~~l~ 
tI ~1LL~~ ~ntlaILfJu eJ'I AtI'i ~ f)eJ'U1tI~n'lJ eJ~ 

LL'Via~rililtltlilmll 

bLwa'ln(iltltl~(lll~w'IJ'Iln'lllJ1u~~Jl1t1al n 

LfJun~lJ~nULLW~~ n(;ltl1.JYl'lJ'1IullilllJ1m 

Lb wa~nlileJuLba~tllL1.J LL wa~nvleJufi tl 

~'IJ~1.f1fl~lvi'IJ~ 1 1ualtJ1tJtl1'111'i'l1~eJ 
herbivores 'ltl~~bL~~W'IJLbWav~nlileJtI ~ 

~(illn~lJ detritivores LYilJ~~:Utl ,'lJYl~ 

n~lJViLtJtI omnivorE'S ~,tJ 

http:tJ~i11.JL
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- fllllJVlmnVlmu'tJtI~~lill 

'Vl:!L(1V1th~'U 

- fl1llJVlcn nVI(I 1 U'tJ tJ~tl(ll 

- ~f)~ru~(ii~ntlU~ULL(1:! 

ti~lJlru 5uVi%al'~lu~1.J 

~lillV1th~'U'tJ'Ull1lL~n (meiofauna) ii 

fllllJVI(11nVl(11mL(1:!'1ln'1llJ~1 ilvJmL'llJ 

nUvJtI~l (Foraminiferans) LL(1:!VI'UtI'U 

~ln(1lJ (Nematodes) dJ'Un~lJL~U 

fllllJVlUl LL'I1'U'i1lJvr~ VllJl1lti 'l:!lJ1 ruhi 

Lflu 400 (;)1/10 (ii'i.'/flJ. 

'l1lJ'l1'U'tJtI~~lill'Vl:!L(1V1111~'U'tJ1.J1 l1l1muii. ~ 

liL~tI'U'Vl:!L(1 n~lJ~tlul'Uu~L1ru~ii. 
B'U'Vl1EJal'la~LU'Un~lJL~'U VIti U'Vl:! L(1 LU'U. . 

~ 

tI~l'Iti'l~ntlu~lul1t1ULLi;\:!hj~u~lili1 'U 

n~lJ fl faLVIL~tI'U L(1 U 

ti 'l :!'l11fllJtiC'l1vr~ tiC'l1lmltl'ULL(I:!(;)1L~lJ 
luiifl1llJ'1ln'l!lJ~~1'U'l~J1V1i;\lnlJ1nnll 
'l~Ll~~ LLUflLU'Uti(11lUritl'Uvr~if'U 12 

fl'ltlUflf1 iiti(11LL'U'ULLn1~~LU1.Jti(ll 
'tJ'Ull1lL~flLu'Un~lJL~U LL(1~~U(1n. 
tii;\lfl'i~Utln (1 nticn nL'l1~~ Lu'Uti(ll~il. . 

~ 

~ruril'Vll~LfI'l,\~jjlil'illJivr-1atl-1'l~ 
~lUti(ll~lL~lJ1U~~uil 9 fl'ltlUfl1'l 

'lllJ 11 'l1Ul1l iltii;\1V1~~L~U1LL(I~ti(11 

,x11il~tt1LU'U'lJUl11L~U1U'l~J1V1(11n ~1'U 
ti(11'l1U11l5'U~ulUfllllJVll LL'I1U~l 

~ 

fllllJLLVlf)vh~ 'j:!Vlll~ QruVllJihl1a tI~ 'l~ 

'lh~lJlru 2°( 

" • 1.,1 • 1 ' 
fl}llJLfllJL~(1t1'ULL u(l-lVlllJ'l~ fl1(1 'j~Vll1~ 

'I11n~tlU-'I11'Vl~ L(1 

tlBn~L'il'U(1:!muvhf)ll 4.00 lJnj(1 

(rilLil~U 2.60 lJf) j (1) l'U'l~J1V1mn 
LL(1~ti'l~lJ1ru 4.60 1 'U'l~LL~-1 

~'U(1:! L5 U11l L u'U lfl (1'UtiU'Vl 'l1 U ~ L'Vl 1vl1:U 
n~'ULVI~'U'tJi)~llITtlil'iL'il'U<B'(llvJlil 'l1~lJ1ru 
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