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'" '" "" '"l'l~'Jrn'W~J'fI1J'DJ'J'~J'1"ll (FEEDING ECOLOGY OF DOMINANT COPEPODS IN PAK 

PHANANG BAY, NAKHON SI THAMMARAT PROVINCE) 'el.~mm~n";j'VlmU~'Wfi~~n : 

t11::'J!1f'll-JLf'lWYiflVl1wtl1'lthm'nr~f~wrVlWf'lrpi1!i1rlJn'J!1w~r:1uft~ ( L~flWlIJfl1f'llJ 2550) Ufl::~r:1~W ( L~flWYi~1jfl1f'llJ 

2551) t11::nflurli'ltJLf'lWYiflVl 29 'J!UVl ~1n 5 tTWv1U lrliuri tTWv1U Calanoida 16 'J!UVl ~1n 6 f'l1flUf'l1'l tTWv1U Harpacticoida 

5 'l!UVl ~1n 4 f'l1flUf'l1'l tTWv1U Cyclopoida 3 'l!UVl ~1n 2 f')1flUf'l1'l tTWv1U Poicelostomatoida 4 'l!UVl ~1n 3 f')1flUf'l1'l LLfl:: 

Siphonostomatoida 1 'l!UVl Ufl::Lf'lWYiflVl~ Li~W'J!UVl L~w1WU1L'l CUtl 1 'ltl1 nYit!~lrli LLri Pseudodiaplomus annandalei, 

Pseudodiaplomus sp. Ufl:: Acartia sinjiensis n11~n~UL'lf'l1YltJ1n11nWfl1Vl111Jfl~Lf'lWYiflVl'J!UVlL~wvT~ 3 'J!uVl1w~~~WUfl:: 
1W~~Uft~ LVltJ~n1j1n11L1fl~U~~1Jfl~fl1Vl111Wn1::LYi1:; (gut fluorescence) YiU~1Lf'lWYiflVlvT~ 3 'J!UVlnWLLYifl~n(l1flwYl'J!LUW 
fl1Vl11Vli\n LVltJL~Yi1:;UYifl~n(l1flwYl'J!n~l-J cyanobateria ~~LUW autotrophic prokaryotes ~i:J1JW1Vl~~ LLfliYlLf'lUYifl~n(l1flW~wli~ 
llJLf'l1UYifl~n(l1flW Ufl::/Vl1fl LL Yifl~ n(l1flwYl'J! n~lJ haptophytes ~~ LUWLL Yifl~ n (I1flWYl'J!1JW1VlW1 LWLL Yifl~ n(l1flW ~flVlf'lftfl~ nUn11~ 

YiU~1W1 LWUYifl~n(l1tlwi:JlJ'lfl;'lfl1Yi1Wltlf'lflfl hYlflff It) ~~ n~1 UYifl~n(l1'!lwYl'J!1JW1Vl~W t1r:;'J!1n1 Lf'lWYiflVlvT~~1lJ'J!UVl~fl1 P1'tJfl~ 
U1L'l cu'1i 1'ltl1nYit!~ (I1flW 1w (1..11 n LLlJ~1t11 nYit!~) LLfl::tl1'ltl1 nYit!~ (I1tlWWfl n (1..11 n f'lfl'!l~t11nWf'l1LLfl:;t1fl1tJ U Vlfll-J (I1::fjlJYjn ) i:J 

lllJ1CU gut chlorophyll a Ufl:: gut phaeopigment ~~n~1t11:;'J!1n1Lf'lWYiflVl1WU1L'lCUU1'J!1tJLflW Ufl::Lf'lWYiflVlLYif'lLi:JtJi:J 

lllJ1CU gut chi a Ufl:: gut phaeopigment ~~n~1LYif'l~lIlflflVlL'lfl1~~n1j1 Lf'lWYiflVl'J!UVl P. annandalei LYif'lLi:JtJ1wU1L'lCU 

t11nutl~1t11nYit!~1w~~~w i:Jlll-J1CU gut chi a Ufl:: gut phaeopigment ~~n~11wU1L'lCU~W1 ~'lWLf'lWYiflVlLYif'l~~YiU 
U1L'lcutlfl1tJUVlfll-J(I1::fjl-JYjm1w i:Jf'i1 gut chi a Ufl:: gut phaeopigment ~~n~1Lf'lWYiflVlLYif'l0WU1L'lCU~W1 1W1JCU:;~ 
P. annandalei LYif'lLi:JtJ~YiUU1L'lcutl1nf'lflfl~t11nWf')11w~r:1Uft~i:JlllJ1CU gut pigments ~~n~1Lf'lWYiflVlLYif'l~ ~'lWLf'lWYiflVl'J!UVl 

A. sinjiensis vT~LYif'l~Ufl::LYif'lLi:JtJi:Jf'i1 gut pigments ~1n~1 0.20 )1g ind" 1W1JCU::~Lf'lWYiflVl'J!UVl Pseudodiaptomus sp. i:J 

lll-J1CU gut chi a LLfl:; gut phaeopigment ~~t'lVl1wU1L'lCUU1'J!1tJLflW~~(I1:;<j'w(I1n lllJ1CU1Jfl~ gut phaeopigment 1w 

Lf'lWYiflVlvT~~1lJ'J!UVli:J LLW'l LUlJ utlrt.lntrwnUlllJ1CUf'lflfl hYlflff If) ~1n LLYifl~n(l1flwYl'J!1JW1VlW1 LWLLfl ::YlLf'l UYifl~n(l1flW ~~ LUW 

UYifl~n(l1flwYl'J!n~lJ~i:JlJ'lfl;'lfl1Yi1Wltlf'lflflhYlflff It) ~~n'hrfltJfl:; 80 1Jfl~f'lflflhYlflff It) vT~VllJVl1WU1L'lCU~~n1j1 
Lrtfl~~1nW1~f'l1wn11nWfl1Vl111Jfl~Lf'lWYiflVlvT~~1lJ'J!UVli:J1::tJ:;"h~1:;Vl~1~ plumose setae ~1n~ 1 3 1lJLf'lTLlJ(I11 wfln"nnd 

n11~ n1j1 n11nWfl1Vl111Jfl~ Lf'lWYifl Vl1w1flU<j'WYiU~1 Lf'lWYi'!l Vl'J!UVl P annandalei i:J n11nWfl1Vl11~~ t'jIllL W'Ih~~~1 ri 1i\~~W 
LW'rl'l~nfl1~~W L~m-i1n111Lf'ln::.Jfl~fftl1::nflu'IIfl~Nf'l<j'(I1~1Wn1::LYi1::'IIfl~Lf'lWYiflVl YiUNf'l<j'(I1~ 4 n~lJ lrliuri chlorophyll c, 

diatoxanthin, astaxanthin LLfl:: unidentified pigment LVltJ astaxanthin LUWNf'l<j'(I1~~LtI~tJWltllJ1~1n p-carotene ~~LUW1~f'l 
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nauplius LUWn~lJL~W Ufl::i:JUYifl~n(l1flwtr(l1fn~lJ herbivorous calanoid copepods , cirripedia larvae Ufl:; rotifers ~ti1~:;nw 
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Copepods community in Pak Phanang estuary, Nakhon Si Thammarat Province were collected in wet season 

(October 2007) and dry season (May 2008) . The result found 29 species of cope pods from 5 order composed of Order 

Calanoida 16 species from 6 families, Order Harpacticoida 5 species from 4 families, Order Cyclopoid 3 species from 

2 families, Order Poicelostomatoid 4 species from 3 families and a species from Order Poicelostomatoida. 

Pseudodiaplomus annandalei, Pseudodiaplomus sp. and Acartia sinjiensis were the dominant species in Pak 

Phanang estuary. 

Feeding ecology of dominant calanoid cope pods from 2 seasons were studied by gut fluorescence analysis. 

The result indicated that the dominant copepod species fed on phytoplankton as food especially cyanobacteria with 

cell size varied from picoplankton to microplankton and/or haptophyte. nanophytoplankton. which was the dominant 

group of phytoplankton in term of chlorophyll biomass. Dominant copepod species in the inner bay and the outer bay 

of Pak Phanang showed higher gut chlorophyll a and gut phaeopigment than those in mangrove areas. Higher gut 

pigments were noticed in female copepods than in male copepods in both seasons. In wet season, the highest gut chi 

a and gut phaeopigment from female P. annandalei were recorded from Pak Phanang estuary, while gut chi a and gut 

phaeopigment from male P. annandalei had high level in Leam Talumpuk. In dry season, gut pigments of female P. 

annandalei in Pak Nakhon river mouth were higher than the male one. Gut pigments from A. sinjiensis were lower than 

0.20 I-lg ind" in both sexes. Gut pigments in Pseudodiaplomus sp. were highest in the western part of mangrove 

plantation. Gut phaeopigment of three dominant calanoid cope pods tended to decrease with the increase in 

chlorophyll a content from nano- and picoplankton which accounted for 80% of phytoplankton biomass in term of 

chlorophyll a. This may due to the narrow distance between plumose setae of feeding appendage which was lower 

than 3 I-lm. The gut fluorescence of P. annandalei in 24 hrs revealed the high feeding rate during and incoming high 

tide . Pigment composition analyzed by HPLC analysis from guts of dominant copepods composed of 4 pigments: 

chlorophyll c, diatoxanthin, astaxanthin and unidentified pigment. Astaxanthin is a derivative of ~-carotene , a pigment 

presents in chromophyta, indicating that phytoplankton food of these dominant calanoid cope pods consisted of 

diatom, dinoflagelate and haptophytes. Zooplankton communities in Pak Phanang bay were dominated by copepods 

nauplii and other herbivorous calanoid copepods, cirripedia larvae and rotifers that could compete with the dominant 

calanoid copepods for the same foods . 
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LFlYh"itJC;}L;:h.m"'H'l~n(;ltJtJ~lJl'rm'lm~l-JL~tJ~~ijFl'lIl-J~n~l-JLLfl~ijFl'lIl-J"I-lfllm"flltJ~~ 1tJLL~'tItJ~Fl'lIl-J 

"I-l~ln'llilc;} ~tJ~tJ1 PlmLfl~'IIilc;}tJ1"1-l11 LFlYiYitJC;}9~ijUY1U1Y1~1 r1C\}mh~~~ 1 tJ1~uuilL'lPl L;:jtJ~91n LFlYlYitJ~ij 

UY1U1Y1LUtJI;j'lL~tJl-JLtJ~1tJn11tiltJY1tJ~~~lm~~~~~ltJYift~~ltJ91n~UTLnFl,rtJ~tJ~~UTLnFl1tJ~h~u~~~tJh.J 
'U \I" " 

LFlYlYitJ~~Il-Jl1nntJtJ1"1-l1'J'1~"I-l~ln"l-lflltJ'I!il~ ~'ltJ1"1-lcYLFlYiYitJ~LutJYi'lnntJYl'l!L~tJm1ntJtJ1"1-l11LLuun1tJ~ntJ 

LFlYlYitJ~U1~'IIil~LutJYi'lnntJ~(;It) ijYi'l~m1l-J1tJm1~hL"I-l~tJ (raptorial feeder) LLfl~U1~'llil~ntJLPI~'1nn 

LUUtJl"1-l11 L~tJ1 tJ 'J'~"I-l~I~~ ~tJlnl'1L9TC\} L~U L(;I LFlYiYitJ ~~tJltj j;jl~ ntJijn1'J'LU~ tJtJ LL Ufl~ n11ntJtJ1"1-l11 

(niche shift) ~~1tJ~ltJ'IIil~tJ1"1-l1'J' LLft~Yi'l~m'J'l-J1tJm1ntJtJ1"1-l1'J' L~tJLP1Y1YitJ~<)mitJtJ'J'~tJ~ nauplius ijm1 

nUtJ1"1-l1'J'LLuumtJ~ntJ Lc;}m~tJnntJtJl"1-l1'J'~ij'lltJl~ 1m~ rh~91nLP1YlYitJ~<)mitJtJ'J'~tJ~ copepodid LLft~ 

'J':;tJ~~'lL~l-J<)tJ i1n1'J'ntJtJ1"1-l1'J'LL(;Inj;jl~ntJ;tJtJ~nULFl1~~h~'tItJ~'J'm~P11tJn1'J'ntJtJ1"1-l1'J' 'IIil~tJ1"1-l1'J'LLfl~ 

'tIUlc;}~mtJ'J'~uuilL'lPl 
LL Vifl ~n (;I tJtJ~ (;1t)n'iil-J L~tJ~ViU 1~ tJfll'lUI nYi,r~ 4'~"I-l<) ~tJP1'J'Pl1n'J"J'l-J11'11 fitJ LP1YlYitJ ~<)tJfltJtJ 'J':;tJ:; . 

nauplius, calanoid copepods LUtJLLYifl~n(;ltJtJ~(;It)~ijP1'lIl-J"I-ltJ1LL'!.ltJ~~ ~~LFlYlYitJ~1tJfll'lUlnYi,r~ 4'~"I-l<)c;} 

tJFl1P11D'J''J'l-J11'11 ij P1'l1l-J"I-lftl nil~ltJM ~1"1-lfu~tJ~UTL 'l rufll'lUI nYi,r~ i1~mYi L utJ L tJ ~Yi~Ul n LLlJ~1 LLft ~ LUU w ~ 

LL"I-lf'l~Y1fVimn'J'U'J'~l-J~~~Ir1C\}l-J1LLj;jtJ~(;I L~tJ~l-J~IUlnYi,r~Fl'J'tJUP1~l-J~tJ~ 3 4'~"I-l<)~ 1~LLri 4'~"I-l<)~ 
UP1'J'Pl1n'J''J'l-J'J'I'll 4'~"I-l<)~~Y1ft~ LLft~4'~"I-l<)~~~'tI~1 ~~~tJ~ci~LLlJ~ILUtJ~tJ~vhmm~m'J'l-J Lm~(;1'J'm'J'l-JLLft~n1'J' . 
U'J'~l-J~ U1L'lru'J'tJufll'lUlnYi,r~ L~l-J LutJ~tJ~th'lllmfttJ'lltJl~ 1 "I-lcY ~~ LUtJLL "I-l'ii~~tJ~tJl PltJ "I-lltJ1"1-l1'J' LL"I-lci~ 
LYil:;~tJfLLft~tJ'1U1~'lltJ~~ (;It)~1 LPI'J'~ln9"1-lftltJ'IIilc;} LLj;j~mYi LL 'l ~~tJ l-J 1 tJfll'lUlnVi,r~tJ ~1 tJMl1Yi L~tJ l-J L Yl'J'l-J 

L;:jtJ~91n m1'll m tJ j;j''l'tltJ~~ l-J'IItJ'J''ll-J ii~fl (;I~I"1-lm'J'l-J L~ mnu m'J'u'J':;l-J~ tJtJ n91nC~~i1il C\}"I-l 1 n1'J' 1-ifu 'J'~ LtJ'lltJ 

~~tJLLft~n1'J"J'n'tltJ~~1 Lf1l-JL~11u1tJ~tJ~~19~ 9~ LUtJl-J~ L"I-l (;11lX Ln ~ LP1Nn1'J'~ ~tJl'iil-J~IUlnYi,r~ ml-J , '" . , 

Yi'J'~l1'11 ~11 L~tJ~'ltJ"I-l;:j~ LutJm'J'~11~U'J'~ ~'J'~U1tJ~lflY1 n:)m'llu 'J'~~Yln L~tJi:ltJ~ntJn1'J'1n j;j''l'lltJ~~1 Lf1l-J 

~~ ~~ 1lX Ln ~ m'J' L U~ tJtJ LL U ~~'lltJ~'J'~uuil L'l Plfll'lUI nYi,r~ 

n1'J'LU~ tJtJ LLUft~ 1 U'J'~UUilL'l Plfll'lUlnYi,r~~~ ~~m~YlU j;jtJ CS ~ft (;11 tJ'J'~UUilL 'l PI L 'litJ LL Yift~n (;1tJtJYl'll 
~ 

LLfl:;~Il-Jl'J'nritJ 1lX Ln ~ ~ftm~YlU j;jtJ ~UTLll P1~1 ~U LLm L 'litJ LP1Y1YitJ ~ LL~~j;jtJ L ;:jtJ~ 1U~~~UTLll P1~1 ~u~~1 U 

~ltJ 1tJtJ1"1-l1'J' 1~ ~~~tJm'J'Pin~lilL'l PI:)Yl mm'J'ntJtJ1"1-l1'J''tItJ~ LFlYlYitJ ~'llil~ L~tJU TL 'lru'Eil'lUlnYi,r~ 9:;vh 1lX 

Y1 'J'1U LFl N~ 11~~tJ S 1 tJ 'lltJ ~ ~ 1 tJ 1 tJtJ1 "I-ll 'J''t1 tJ~ 1:;uuil L'l PI th'll 1 tJ L~ tJ u"1 L'l rufl l'lUI n Yi,r~~1 i1 P1'l1l-J;U-if tJtJl-J1 n 

,J'fltJ L YltJ~ 1~ tJtJn91nC9~ LutJj;j''lti~~n~~YlfiYift'lltJ~n9m'J'l-Jl-J'1~U j;jtJn11LU~ tJtJ'll'fl~~mYi LL 'l ~~'fll-J ~1l-Jl'J'n l-if 
LutJiim;!~L~'flti~~P1'lIl-JflC;}l-J~l-J1J1nr ~ft~ft(;l LL~~PlntJ1l1Yi1tJm'J''';In1'J'U'J'~l-J~j;j'fl1u 



1. L~tl~m~1"11U(;)m"nf1Jtl~LrlYiY'ltl(;)"IIU(;)L~h..lltJ1::t1::~,)L,~h.6t1 LmtiULYltlU1::~~1~c]r:Jn1"HL£'I::1::vd1~ 
LY'l1'! 

2 

2. L~tl~mnrl'l1),J~ft1nmntlYl1~;h111Y'ln11m::"I1t1'l1tl~LLY'l£'l~nVltltJ~(;l'rn~),J~tJ 1 ~Y'lultJu1L')rufi1,) 

l..hn'Y'nr~ t11L11tlU1nY'l"L!~ 9~wr(;)tJmI'!11i11),J11"11 

1 . ~mnm~111tJn1:: LY'l1::'lItl~ LrlYiY'lt'J (;)"IIU(;) L~tJ~Y'lU ltJ1::t1::~') L~),Jr)t1 LmtiU LVitlU1::~~1~C] ~n1£'1 

LL£'I::1::~~1~ LY'I I'! 

2 . ~n1.fi rl'l1),J~),J'rl'tJfi1::~~1~"IIU(;)mm1'l1tl~ LrlYiY'ltl ~ ltJm::LY'l1::nu rl£'ltl hYlft~ Lf) 

3. ~n1.firl'l1),J~ft1n~£'I1t1Ymih111Y'lLLft::n1m1::"I1t1'l1t'J~LLY'lft~nVltltJ~VltfttJU1L')rufi1,)U1nY'l"L!~ 

r.hLLtJnLLY'l£'l~nVlt'JtJ~(;)'m~1::~unfi),JLLft::LrlYlY'ltl(;)n~1::~U'DU(;) , 

tl~ I'l rl'l1 ),JiL~ m nU"IIU(;)m~1f1Jt'J~ LrlYlY'lt'J (;) L utJiitll;lft~tJ l1tJL~ mnu Lrl N~ 11~'lItl~~1t11t1m~111tJ 
),J,)£'IJ1 LL£'I ::~1),J11n 1if LutJiitll;l£'l L ~tlU1:: LntJrl'l1),J~ MJ mr'lltl~Yl1Y'l m m LLft:: n11,)1~ LL~tJtl'11n';Yl1Y'l mn1 

Yl1~Yl:: Lf'lltJu1L ')rufi1,)U1nY'l"L!~ 

~ft1n'l!U(;) LrlYiY'ltl(;);:j91tJ')tJ"IIU(;)),J1nn~1 4,500 "IIU(;) mj~L~ 5 fi'tJ~U L~LLfi calanoid copepods, cyclopoid 

copepods, poecilostomatoid copepods, hapacticoid copepods LLft:: siphonostomatoid copepods (,U 

~ 1) LrlYiY'lt'J(;);:jrl'l1),J~tJ1LLUtJ~~ ~1m1nY'lULrlYlY'ltl(;)m;ltltl~L~~~ltJLL~ft~J11~~tJ J1r.i(;) J1n1tltl LLft::J1 

Yl:: Lf'l L(;)t1~,)tJ 1~ tY"I:: vi1N=Drl VI LUtJLL Y'lft~nVltltJtl~ltJJ1Yl:: Lf'l U1~"IIU(;) LUtJU1~ VI LrlYiY'ltl (;) LUWLY'lf'l~nVltltJ~ VIr) 

~;:jrl'l1),J~f'l1n~ft1t11tJn11iitJm~11 ~~"IIU(;)tl1~111fin11iitJm~11 ~~~1),J11n9(;)n~),JLrlYiY'ltl(;)Vl1),JU1::L11Yl 

tl1~11L~ 5 n~),J l~LLri herbivorous copepods, carnivorous copepods, omnivorous copepods, 

detritivorous copepods LL£'I:: parasitic cope pods LL~Ml,xL~tJn~UYlU1Yl~1~'1J'lItl~LrlYlY'ltl(;) ~t'J LUtJ~') 

L ~tl),J LtI~ ltJn11ch t1Yltl (;)Y'l~~~1tJ 1::~~1~ LL Y'lf'l~ n VI tltJYl"llLU ~ ~ Vlr)J1r)t1fitltJ LtJ~1 ~U n 11ntJ LtJ ~1 ~u,rtJ~~~;tJ 
" " 
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A B 

Cyclopoida Poecilostomatoida Harpacticoida 

Siphonostomatoida 

Calanoida 

, , 
.14 ~ 4 4 

luYl1 f'l')1~'vlf=nn'vlrntl'iJtl~\rlY'lY'l'fWI (Yl~I: A) Huggett and Grieve, 2007; B) Kabata, 1968) 

" LrlYiY'ltle;)~'IlJ1'vln.i~'iJlJle;)L~n rl'll~tI'l'lftl~'Itl~1lJ'rl'l~1::wh~ 0.5-5.0 i1flih~~'1 ~~~'vl~e;)17 ~ ~ 

1t11~rl11 ~ ftl~'ILLtl~tltln1~ 3 ~'IlJ fitl ~'IlJ~'I (cephalosome) rl'llJtln (metasome) LLfl::rl'llJYltl~ 

.... 1.../ ~ A. A. .oJ - ~ .. A. " ... I " (urosome) (,uYl 2) \e;)t1n'llJ cephalosome LLfl::n'llJ metasome L'IItl~~e;)nlJL1t1n prosome n'llJYltl~~ufltl~ 

.J, ~A. ~ 1"'" ".1" 'A. ... 1" .oJ -."1 ,4 ~4 
Yl~tlnUn'llJtln'l!~~tl e;) ~'1t11~rlufltl~fl:: 1 ~ n'l'W cephalosome ~ 6 ufltl~ L'l!tl~~e;)LulJLWlJLe;)t1'1nlJ~ 

'l'tI'l~rl5 ~ ~'IlJ metasome ~ 6 U~tl~ tJl~'l!ile;)L\1lJLYitl~ 5 uiltl~ Ltitl~'"llnuiltl~~ 4 LLfl:: 5 L;tl~~e;)nlJ ~ 

1t1'l~rl6 ~ ~'IlJ urosome n 5 u~tl~1).j~'l'tI'l~rl (i'jilu i'j'lii~lJir. 2527; Mauchline, 1998; ~l1I~n 'I~PTfj;\1J, 

2543) 

ftl~'1 (body) ftl~'I'iJtl~LrlYiY'ltle;)n 16-17 uiltl~ ~'IlJ1'vln.i~ 11 uiltl~ Ltitl~'"llntJ1~uiltl~L;tl~nlJ 

ftl~'ILLtl~tltlmUlJ 2 ~'IlJ L1t1n~1 prosome LLfl:: urosome rl'l'W prosome u'l'::n'f)u~'Iti cephalosome LLfl:: 

metasome ~'IlJ cephalosome u1::ntltJ~'ItlU~tl~91lJ'IlJ 5 U~tl~ ~~~m;tl~~l1InlJ metasome ~ 1- 5 

tl~tl~ metasome Yjnuiltl~n'l'tI'l~rl1 ~ L1t1n~1 pereiopods ~'IlJtJlJi'j~'lltl~ prosome ~t1n~1 frontal plate 

~~LUlJ'"l::~tltltllmLfl::~n~m 1 ;h~ tl~VlNnfll~'vl1tlnLfllJ~1 ~tl~~llJdorSal ~nh'ru::dY'ltJ1lJY'I'InLrlyh'ltle;)~ 
tl1;!t1tl~1lJYl::Lfl Order Calanoida ~'IlJ posterolateral end 'iJtl~ metasome '"l::~~nh'ru::LLVlnlJh~nlJm~ 

'IIile;) 

A. " ."1 A." 0 ~ .1 ".1" .1" ~ .oJ 
n'llJYltl~ (urosome) LulJ'fI'IlJYlIt1'iJtl~flIVl'l u1::ntlUl1I'Itlufltl~ 1-2 ufltl~'iJtl~ metasome 'l!~L'IItl~ 

nu urosome Le;)t1 urosome ~mLrltJ n~nh'ru::LUlJ1UY1'l'~m::UtlmLfl::1).jn1t11~rl rl'llJd~tl~u1~ 
~ 
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...... tJ" .1" J ../ - v il .1" ... "' . .1"" U·.Jtll-J 3-4 ~tN uftfl'lYl 1 LLft:: 2 L"lIfll-JlJlPln'UL 'Uuftfl'lLPltl'l L1t1n"l1 genital segment uftfl'l~PlYl1t1'tJfl'l 

urosome L1t1n~1 anal segment "i1fl caudal segment oa'llJl'NtJ~1mLtlnflflmil'U 2 LL~n L1t1n~1 caudal 

ramus "i1fl caudal furca tJ~1t1'tJfl'l caudal ramus i4 setae ii1'l~:: 5 L~'U (~\1u ~'lii~'Ufi, 2527) 

Cope pod form - ventral view 

Cephalosome 

"'0 
<3 
1/1 
o 
3 
II) 

Pedigerous 
somite 3 _.1----,--

c 
<3 
1/1 
o 
3 
II) 

1~I~r~Mandible 
~ Maxilla 1 (Maxlllule) 
~~~ J:UI.~-Maxilla 2 (Maxilla) 

r-'~=--- Maxllliped 

C\.+.--- Pedigerous somite 1 

"'>___- Leg 2 

~=--Leg3 

from Giclsbrecht & Schmcil, 1898 

~tu 31'U1'V1tn"ll'2l~'itn~Rm,n 'U n1'in'U'2I1~1'i'll'2l~ LflYi~'2I j;'\ 

Lf'lV;Y'lflPlihtl1'lr-l (appendages) 1'll-J 11 ~ ;'li:l~n1-tru::LLft::\o1ih~LLlJln~1'ln'U 1t11'lr-l'1Jfl'lLf'lV;Y'lflPlij 

2 ~n1-tru:: UiLLri biramous LL~:: uniramous 1t11'lf'l1'U~'l'U'1Jfl'l cephalosome i1 5 ~ l~LLri antennule, 

antennae, mandibles, maxillules LLft:: maxillae ~'l'U metasome i41t11'lr-l6 ~ l~LLri maxilliped 1 ~ oa'lfl~ 
lJ'U 1

51 
metasome ~L~fll-J~PlnlJ~'l'U cephalosome LLft:: pereiopods 1t11'lr-l~1\o11lJ~1tJ~1 5 ~ i11t11'lr-l~ 

~ 

~1Fi'1J'lJ'El'lLf'lYiY'lflPl~1\o11lJm1ii'Ufl1\o111 (feeding appendages) Fi'El 1tJ1'lr-llJTL'lru~'l'U~'l (head 
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appendages) 1~'wh~ antennules nu 1
st 

pereiopods th~ntlurX')tI antennae. mandibles, maxillules, 

maxillae LL~~ maxillipeds (pJ~ 3) ~-lii~m~ru~LLfI~~~1~~~1rlru~-li1 

Antennule 

Mandible 

Maxillules 

Maxillae 

Maxillipeds 

ltJ~ 3 1t11-lr1~,)\J cephalosome ";1~~1~1\Jm1ii\Jtl1~111Jtl-lLf'lYlYitl~ (~).n: UPM-JSPS Training Course, 

2006) 

, 
1. antennules ~1tl ~\J')~fiYi 1 (1 st antenna) ii~n~ru~C1mtl1')h.lLL(;]mL'lJ\J-lLU\J uniramous .. 

LLtJ-lLU\JtJ~tl-l LL~~U1-ltJ~tl-lii setae ~~1~lItl-l antennules cl,)\Jl~n,)L~mnum1YlN~,) mnf'l~tl\J~ ~1t1~1 
LL~~m1ii\Jtl1~11 ~tl setae LLiJl~~tJ~tl-l~1tl sensory hairs ~1tl aesthetasks Yh~~1~fuf'l')1l-J~l-Jcr~ 

~1nf'liiLLft~f'l,)1l-JJ\J~~LYitl\J"I1ntl1~11 cl,)\J~\J')(;lii1-l'lJ,)111tl-lLYiP\~ ~1'fl~-l 2 ii1-l LtJ~tI\JpJLU\J grasping 

organ L~'flr.rU LYi P\ Liitll\J'!Iru~~u~\J{ f'l')1l-JtI1') LLfI~r.i1\J,)\JtJ~'fl-lii f'l')1l-J~l-J~\Jfinu LL~rI-l~'fl~ LL~rI-ltl1~11 L'Il\J 

order calanoida ~-lr.r~LU\J meiofauna n1,)1 ~1~\Jl\Jl-J')ft~1 ii~\J')~tI1,)L1mtJ1~n'flurX')tI 23-25 tJ~'fl-l 
~,)\J~\J')(;l'lJ'fl-lLf'lYlYi'fl(;ll\J order cyclopoida ~-l~1N:ntl(;]~-lLLUU meiofauna n1')mfl~ meiofauna -K,)f'ln') 

~\J')(;lfi'fl\Jii1-l~\J tJ1~ntlurX')tlii'flr.i1\J,)\J 6-17 tJ~'fl-l cl')\J order harpacticoida ~-l~1Nii~(;]LLUULU\JLti~ii 
~\J,)~~\JtJ1~n'flurX')tltJ~tl-lr.i1\J,)\J 5-9 tJ~tl-l (~il~ ~')ii~\Jfi, 2527; ~(;l(;l1 ,)-If'lf(;]u, 2543 LL~~ flrl1'i,)~ 1l~1 , , ....... ...1... \I 

,2551) 
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... ...J nd I'" ... ... I~ 
2. antennae ~1tl ~kI'l~I:JYl 2 (2 antenna) tlfJn~"lln antennules lJrln~ru:::LLUU biramous U[J1 ~kI 

'lFlY;Yitl~~ftl[Jn~lJ"I:::hljj expodite L'!!kI Yi'ln order cyclopoida YiI~ul~Lklm1LFl~tlkl~ LLrl:::'!!'lULklm1nkl 

t:l1~11'l~um1LFl~tlkll~'lL~tlL1XLn~m:::m,\~1 
3. mandibles 1m~f'1LUklLLUU biramous ~L"l1C1J~ tl~~tl~;JI~'1ltl~thn L~Utl~1:::~~I~ labrum ;~tl~ 

£li1k1UkI LLft::: labium ~~tl~£liIk1fh~ coxa '1ltl~ mandible 'l~mhkl mandibular palp LUkl~'lkl~Ik1~~L~tllJlJitl 
, , 

, ... ... ." ... ... 
1:::~'l1~ exopodite LLf'l::: endopodite 'II~lJ setae YlI~klIYlU~LLft:::~nt:l1~11 

4. maxillules ~1t) 1
51 

maxillae LUkl1m~f'1'1lkll~L~mLUU biramous t)~L£lithn maxillules jj 

'lFlN~11~~iU-Dt)kI ~t) exopod jj protopod Uf'l:::UkI endopodite n"rJ '1ltlU"rJjj setae Fl~IU'IJklkln '1ltlULkI'lJtl~ 

coxa nrhkl~~LUkl~n ~1tljj~klllJ~Uklnlk1~H~I~funklt:l1~11 ~'lkli1L1un~1 gnathobase (masticatory 

edge) YiI~UI~'lhuLklm1Lklm1~ULLf'l:::~nt:l1~11 

5. maxillae ~1t) 2'ld maxillae LUkl1m~f'1'IJkll~LftmLUU uniramous lh:::ntlu£Ii'lu protopod L"l1C1J~ 
... .. I '" ... .J. ... • "..Jtt 2 U~tl~ LLrl::: endopod tln 5 urltl~ UkI endopod lJ'~'lJtl~ endites 'II~lJ setae m'l Yl1~klIYl ~klmm1tl~ 

t:l1~Tl' 'l~u'lFlYlYitl~ncilJnklYl'IJjj setae ~'!!'lULklmmI1mtl~t:l1~11 ~'lkl'lFlYlYitl~ncilJnkl~J;J1"ukI setae hln , , 

'lJklrl:::L~U~ 

6. maxillipeds LUkI'lJltln~LLm jjftn~ru:::LukI uniramous ~~~~klllU11~L~tlnklt:l1m1 u1:::ntlu£Ii'lu 

protopod 2 U~tl~ LLrl::: endopods 2 U~tl~ ~~jj setae YiI~UI~'!!'lULklm1~Ut:l1~11'llfluHsetae '!!'lULklm1 

Anl8nnule (.1) 

Maodlblo ,Mel) 

Anleooo,A2) 

Muill.Ie,M.1) 

U·.,..., ......... I 
l'·O"' .. ~» 

Maxilla (Mx2) Maxilliped (Mxp) 
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,u ~~ UU ~~f'l ::nf'l1n n11n'Wt)1~11'IJ'fH LrlYlYlt) (;l ;:j~f'l1 EJ ~~UU~~~l~lHl ~LtJ~n~ ~ LrlYlYl t) (;l11l1~~fim1n'W 

t11~11'IJt)~,r'W1~~f'llmLUU f.it) YI'lnn'W~PI~ln YI'lnn'WYl'l! YI'lnn'W~~Yl'l!~~~1'l1 YI'lnn'W~1'l1 ~~f'l:: YI'ln~~il'W 
U1~1'l r.nnn11~mjl'IJt)~ Suwanrumpha (1980b) ~lLL'WnLrlYlYlt)(;lU1L'lrutil'l1YlEJI'lt)'W1'W11l1~n11n'Wt11~111~ 

3 n~~ f.it) LrlYlYlt)(;lYl'lnn'WYl'l! LrlYlYlt)(;lYl'lnn'W~1'l1 ~~f'l::YI'lnn'W~~Yl'l!LLf'l:;~1'l1 ~~l'lln~~ 1 ~t)M~t)~nU 

m1~mjl'IJt)~ Jitchum and Wongrat (2009) 91L~'WnLrlYlYlt)(;lU1~'lrutil'l~::'Wl'l {~Wr(;lU1::/;j'lum'WfiLrlYi 

Ylt)(;l m~n11n'Wt11~11L(;lm~tJ~ ~il'W 3 n~~ ~~d n~~LLm LrlYlYlt)(;ln~~n'W~1'l1)j~(;l~'l'Wml~~'Wl~~il'W1t)EJf'l:: .. . 
17. 55 ;:jml~~'Wl ~~ il'W~~~ (;l LrlYlYlt) (;ln~~~~t)~n~~n'W~~Yl'l! L~f'l::n'Wi~~ 1'l1;:j~ (;l~'l'Wrl'll~~'Wl LLil'W " , ", 

U1::~lru1t)EJf'l:: 13 ~~f'l::n~~~~l~ij~(;l~'l'Wml~~'Wl~~il'W~l~(;l (1t)EJf'l:: 3.33) ~tJ'W~~Ylf'l~nl'lt)'W~1'l1~ijm1 . . 
, 

n'W'fll~11Y1~f'lln~f'llEJ t)1~11~n'W1iij~f'lln~f'llEJ 1~LLri bacteria , heterotrophic protists, 

microphytoplankton, nanophytoplankton ~~f'l:: microzooplankton (Barnes, 1987) L(;lEJ calanoid 

copepods ~'l'W~lmtJ'WYI'lnn'WYl'l! L(;lEJn'Wt11~11~~UUm'fl~n'W ~~~1~11m~t)n'lJ'Wl(;l'lJt)~t11~11L~f'l::'I!\l(;l'IJt)~ 

L~Ylf'l~nl'lt)'W~I'l1L(;lEJt11~EJ setae U'W maxilla L(;lEJ calanoid copepods t11/;j;:jn11LU~EJ'W~LUf'l~,U11~'IJt)~ 

n.J1~rl1'Wn11n'Wt11~11 ~'Ii'W maxilliped ~~t)r.rUt11~11 LrlYlYlt)(;l1'Wn~~ cyclopoid copepods LLfl:: 

poecilostomatoid copepods ~~;:jYl'l~nn~1'Wm1~lL~~t) ijn11~~'Wl'lJt)~ setae u'W1EJ1~rl1'Wm1n'Wt11~11 

LLf'l:: ijm1~U~EJ'WLLUfl~~'l'W'IJ'fl~Ulm~t)n11{U~Lfl::m1U(;lL~EJ'l Ul~'l!\l(;l~tJ'WLrlYlYlt)(;ln~~n'WYl'l! n'Wi~Yl'l!LLf'l:: 
~1'l1 LLfl::n'WLPlh''l!ln LLf'l:: harpacticoid cope pods ~tJ'WLrlYlYlt)(;l~t11~EJ ~~1~'W ijn11LU~EJ'WL~Ufl~,U11~'IJt)~ 
.1 ~ ~ ~ 
ulmYlt)~f'lt)n~11t11~11/;jlmPlh''l!ln (I1l1n~Yl 2) 



Feeding 

behaviour 

Herbivorous 

cope pods 

Canivorous 

cope pods 

Omnivorous 

copepods 

Calanus pauper, C. vulgaris, 

Clausocalanus arecornis, Eucalanus 

subcrassus, Acrocalanus gibber, 

A monachus, A longicornis, A 

similis, Acrocalanus spp ., Temora 

discaudata, T. turbinata, Paracalanus 

parvus, 

P . crassiorostris , P . aculeatus, 

Metacalanus aurivilli 

Acartia erythraea, A spinicauda, 

Centropages orsinii, Calanopia elliptica. 

C. thompsoni, Microsetella norvigica, 

Setella gracilis, Clytemnestra scutellata, 

Euterpina acutifrons 

Oithona plumifera, O. rigida, 

Oithona spp., Tortanus forcipatus, 

Candacia spp ., Labidocera spp. 

Euchaeta spp. Pseudodiaptomus 

aurivilli, P. clevi, Corycaeus spp. 

Oncaea spp . 

..: 
m,n : 1. Suwanrumpha (1980b) 2. Jitchum and Wongrat (2009) 

'll\j(;)tI'lYlYitJ(;)U1L')ruthm~'W'Yl 

4',rwl (;)t.h~,,')u m'Wf 

Acrocalanus gibber, Canthocalanus 

puaper, Paracalanus aculeatus, 

Subeucalanus subcrassus, 

Candacia cutula, Corycaea 

asiaticus, C. catus, C. speciosus, 

Larbidocera bipinnata, L. minuta, 

L. pectinata , Oithona plumnifera, 

Oithona sp. , Pseudodiaptomus 

aurivilli, P. clevei" Sapphirinia 

stellata, Tortanus forcipatus , 

T. gracilis 

Acartia erythraea, Cafanopia 

thompsoni, Centlropages furcatus , 

C. orsinii, C. tenuremis , 

Clytemnestr scutellata, Euterpina 

acutifrons, Macrosetella gracilis , 

Microsetella norvegica 
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Cope pod species 

Mixed adult 

copepods 

Calanus spp. 

C. paeifacus 

C. finmarehieus 

C. he/golandieus 

C. paeifieus 

Parae alan us sp. 

P. parvus 

Prey 

Ciliates, Heterotrophic dinoflagelates 

Ciliates, Dinoflagelates 

Ciliates 

Thalassiosira pseudunana, T. f/uvaiatilis, 

Coscinodiscus angstii, C. eeeentricus 

Coseinodiseus angstii, Thalassiosira f/uvaiatilis 

Myrioneeta rubra, Alorieate ehoreotrichs > 20 

IJm, Alorieatechoreotriehs < 20 IJm phytoplankton 

Thecate dinoflagellates, Naked dinoflagellates, 

Pennate diatoms, Centric diatoms, Ciliates, 

Flagellate, Crytomonad 

Phytoplankton, Ciliates 

Ciliates (31 - 84 IJm), Dinoflagelates 

Reference 

Schnetzer and Caron 

(2005)' 

Batten et al. (2001)* 

Fessenden and Cowles 

(1994)' 

Frost (1972) 

Frost (1977) 

Levinsen et al. (2000)* 

Mayor et al. (2006) 

Vincent and Hertmann 

(2001 )* 

Nejstgaard et al. (2001), 

9 

Phytoplankton, Myrionecta rubra , Alorieate VinCent and Hartmann 

ehoeotriehs, Heterotrophic dinoflagelates 

Dinoflagelates «20 IJm, 20-50 IJm, >50 IJm) , 

Ciliates, Diatoms, Oinophysis norvegiea, Other 

Oinophysis spp.,Ceratium furea, Other Ceratium 

spp. 

Thalassiosira weissflogii, Proroeentrum micans 

Coscinodiseus wailesii 

Prorocentrum micans 

Oxyrrhis marina, Thalassiosira weissflogii, 

Proroeentrum minimum 

Heterotrophic dinoflagelates, Ciliates 

Ciliates 

Thalassiosira f/uviatilis, Oilylum brightwelli, 

Gonyaulax polyedra, Peridinium troehoideum 

(2001 )* 

Jansen et al. (2006) 

Huskin et al. (2000)'** 

Roy et al. (1989)*** 

Rey-Rassat et al. (2002)'** 

Strom et al. (1997)*** 

Broglio et a/. (1999)* 

Fileman et al. (2007)* 

Checkley (1980)'** 



Cope pod species 

Para-seudoealanus 

spp. 

P. elongatus 

P. narvegiea 

Aeartia sp. 

A. omorii 

A. tonsa 

Centropages sp. 

C. abdominalis 

C. typieus 

Prey 

Ciliates, Dinoflagelates 

Phytoplankton, Myrioneeta rubra, Alorieate 

ehoeotriehs , Heterotrophic dinoflagelates 
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Reference 

Batten et al. (2001)* 

Fileeman et al. (2007)' 

Rhodomonas sp., Gymnodinium simplex, Tetraselmis Koski et al. (1998)*" 

sueeiea , Thalassiosira weissf/ogii, 

Small copepod « 1 mm), copepodite, nauplii stage 

Dinoflagelates «20 ~m, 20-50 ~m, >50 ~m). Ciliates, 

Diatoms, Dinophysis norvegiea , Other Dinophysis 

spp., Ceratium {urea, Other Ceratium spp. 

Vestheim et al. (2005 ) 

Jansen et a/. (2006) 

Proroeentrum minimum, Thalassiosira rotula, Ditylum Tsuda and Nemoto (1988) 

brightwellii, tintinnids 

Ciliates (Balanion eomatum) , Dinoflagelates 

(Heteroeapsa triquetra) 

Dinoflagelates «20 ~m, 20-50 ~m, >50 ~m) , Ciliates , 

Diatoms, Dinophysis norvegiea, Other Dinophysis 

spp.,Ceratium {urea, Other Ceratium spp. 

Proroeentrum minimum, Thalassiosira rotula 

Strombidium suleatum 

Thalassiosira weissf/ogii, eyelotella eryptiea 

Skeletonema eostatum, Phaeodaetylum 

trieornutum,Lauderia borealis, Asterionella japoniea, 

Dunaliella sp. 

Oikopleura dioiea (eggs, juveniles :s 1200 ~m) 

Calanus eggs 

phytoplankton 

Chaetoceros pseudocurvisetus , Skeletonema 

eostatum, Phaeodaetylum trieornutum, Isoehrysis 

galbana, Amphidinium klebsii, Lauderia borealis 

Temora longicornis nauplii, Acartia tonsa nauplii 

. Jakobsen et a/. (2005) 

Jansen et al. (2006) 

Tsuda and emoto (1988) 

Caparroy et a/. (1998)*'" 

Dagg (1983)···· 

Gaudy (1974)···· 

LOpez-Urrutia et al. 

(2004)···· 

Sell et al. (2001 )* ••• 

Smith and Lane (1988)···· 

Tomasini and Mazza 

( 1978)*'" 

Titalman (2001 ) •••• 



Cope pod species Prey 

C. typieus Fish larvae 

Strombidium sulcatum 

Temora Dinoflagelates «20 IJm, 20-50 IJm, >50 IJm), Ciliates, 

longieornis Diatoms, Dinophysis norvegiea, Other Dinophysis 

spp.,Ceratium {urea, Other Ceratium spp. 
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Reference 

Turner et al. (1985)*··· 

Wiadnyana and 

Rassoulzadegan (1989)···· 

Jansen et 81. (2006) 

Dinoflagelates «20 IJm, 20-50 IJm, >50 IJm), Ciliates , Jansen et 81. (2006) 

Oithona davisae 

Diatoms, Dinophysis norvegiea, Other Dinophysis 

spp.,Ceratium {urea, Other Ceratium spp. 

Thalassiosira weissf/ogii, Heteroeapsa triquetra 

Uronema sp. 

Ciliates (Balanion eomatum) , Dinoflagelates 

(Heteroeapsa triquetra) 

Crytophyceae, Diatom, Thalassiosira rotula, 

Leptoeylindrus danieus, Cerataulina pelegiea 

Dam and Lopes (2003)*·· 

Jakobsen et al. (2005) 

Tsuda and Nemoto (1988) 

• t11'lt1'lL(;\tJ Fileeman et al. (2007) 

*** t11'1t1'1L(;\tJ M011er (2005) 

•• t11'lt1'1L(;\tJ Breier and Buskey (2007) 

****t11'ln'lLlntJ Cal bet et al. (2007) 

LflYlYi~lnLlntJi')1tnif1tJ1'1f'f~Tw cephalosome 'Il~'I~1~')iin11~(;\LLtl~'l1th~m;1"n';h~lwn11n\J~1""11 LlntJ 

~,)\J maxillae Yi1\-1~1~1\Jm~'Im""11 LL~:; mandible Yi1mJ1~m\LL~:;~n~1""11 LL~:;~'lm""11L;h~lhn 

LlntJ~N (\J'l'fll ~'ILn1nLm111, 2550) ;'ILflY;Yi~(;\~1).J1Hm1m""111~"l1nn111\J~).J~~Y11'1Lflii""T~n11 
i\J~:;LYi~\J~')tJ chemorecepter 1\JU1L')ru~\J~fu~).J~~ "l1mr\JLflYiYi~ln1if antennae m1ln1tJ~1\J\-I~1-

""~'I~U1'l1,) ~LT,) y'i11ihn(;\m:;LL~~1"").J\JL;h~1\Jl!XYf~'l m ~mtJ1'lf'f~ii'll\J~~:;L~tJ Infl~1tJ'Il\J\Jn (plu mose , 

setae) 'Il~'I maxillules LL~:; maxillae ~'lYi1""~1~'II')tJ1\Jn11LUn~1n f'1lnL~~n~1""11 LL~:;1,)U1')).JYi')n 

~11m\-l11t;h'l1 1~ LLr1 LLYi~'In~~\JY;'Il'IJ\J1 ~~Lfl LL Yi~'In t;)~\JLL~:;\J1 L \JLLYi~'In t;)!l\J LLYi~'In~~\J~ ~11,)).J~'I 
~1nh:;n~uii\JY116~1'11 ~f'i~'I~!ltJ1\J~11,)1J1')).Jm""1nih~tl1nY11'1~h\Jf'i1'1 (ttl~ 5 A LL~:;ttl~ 5 B) ~')tJ 
~ ru ~1\J7)Y1 tJ1 LLfl :;n11 Lfl ~!l\J 1 "",)'Il~'I 1tJ1'1 f'ftl1n (mouthpa rts) dj\J~,) n 1:; ~\J 1 mflYiYi!l (;\ 1,)U 1')).J~1""11~')tJ 

nfllnm m'1~'I"l1n).J')~~1 L~~!l1""11~ Lfl~~\J~~).J1U1L')ru~'In~1'1 ~,)'IJ~'I LflYiYi!l ~ "11 mr\J LflYlYi~ ~"l:;1 if 
" , 

tl .. • .. " ...Itl maxillae '1:;nuuu (squeezing) m\-ll'1"l1nm:;LL~\J1Lfl~~\J~1).J mandibles L'lJ1\j 1n (Barnes, 1987 ; 

Ruppert et al., 2003 LLfl:; \J'I'4'1l ~'ILn1nL!l~1'1, 2550) 
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R 

pJ~ 5 A) nt'l1nn1rnWtl11t1111Jtl-.lLI'lVlVltl~ B) 1~'fl::;LLnnJ feeding current (~l-J1 : Koehland and Stickler, 

1981) 

HJ1-.lfl ~11t1fu n1 rnW'fl11t11 r'll 'fl-.l LFlVlVl'flC11i:lI'l'l1l-J UVlnul1-.lnWLil1l-J'IlilC11'fl11t11 r'lltl-.lLI'lVlVl'flC11 L'liW 

mandibles ~~W1nJ 11-.l11..h~tll'il1t1iil~U~tll1t11 r ~-.ltlr::;ntlU~'ltJYiW1tIfiltJ~ rtl 11-.l LLfi::;~lW'lwYiw;Wtl~lnu 
~ ~ ';l 

iltrtJ n1 rnWtl11t11 r maxillipeds LLVl null-.l nWVl1l-Jiltr fJ n1 rnW'fl11t11 r LC11tJ LFlViYl'flC11~ nwtr [;li~WLijWtl11t11 r 
YlU~1 setae UW endopods i:lft'mjru::;uii-.lLLNLLft::;i:l1tlW1l-JL~tl1i1.wn1r4'uL1tI~'fl ~'l'flth-.lL"lIW Vl'ln euchaetids 

J"'L 1.1 J '" '" c;o L ~ - ........ J .... endopods V1l-J I'lNfUl-.lVll'lfi1tJfj-.lLftU I'lYlVl'fl~'IlW~ Candacia longimana LYlP1Ll-JtJ l-J maxillae 'Il-.ll-J 

setae LLii-.lLLNmI'lN~r1-.l~l'lft1tJ~-.lLfturi11t1fuLijwq!'l1 (Mulyadi, 2004) (pJ~ 6 A) n'lwLI'lViYl'aC11~nWtl11t11r 
~'ltJn1rnrtl-.li:l setae uw endopods i:lft'nljru::;Lijw'Ilwm'l ~'ltlt.h-.l L"lIW Yl'ln oncaeid 1~LLri Calanus 

, 
pacificus LVlf'lLi:lu i:l maxillae ;n-.li:i setae ft:::LtltJt'lf'lftltJ'IlWWn (plumose setae) LLft:::LLuifi:::rm-.lrfi:l setae 

" _IJ 
f'lft1tJ'IlWWn (Frost, 1977) (~-UVi 6 B) 



t1.Ut-LlillAtL\,\LGUG~1LLUI1 odds snue/e:Jopn<Jsd-eJed ::~" sn:J/pue/o6/al./ snue/e:J UA1M. ... I r-... po I 

(LOO~) "Ie Ja uewaal!:j t-Gf!.L~U~tLUULI!..::~" tlill11Ll,/!I1\ v9 Nl O~ t-c..a.t1.tttl\'\t~Lt1.Il.I1~~I!.'Gl1mll.l1M.' ~ ,.. I I ........!"" .r :-
tL\,\LGt-Gf!.~~I!.' t-GIl.~ Lt1. 11. 11 Llilt1.,tlt [1" t-~tL\,\LGt1.\dtLULtlil~~ s!leu/wopqe sa6edoJJua:J ~na.~ GM.~l,/! 

(tlilI1W,J!I1\ O~ L~UULI1) ru\'\t~LM~~tL\,\LGt1.\dUG~' snufJew snwoJdeiPopnaSd tlill11Ll,/!I1\ 0 ~ 

L~UL~~Lt1.Il.~flG~t1.c..f!.'1LLt.;G~'t-~tL\,\LGt1.~tLULtlil~~ aeSJl,ep °0 t1.c..~ flG~t1.c..Il."tL~ruLI1fI1I1Llilt1.~t[1" 

tL\,\LGt1.\dtLULtlil~~ /IJOWO 0\1' ~na.~GM.~l,/!fl~! ~~t-~I1lJ.ulJ.~~~Lt1.f!.I!.~t1.Glilyt-~M.'1ULl!..tLI1LGt1.~UG~'~na. 

t-Gt.;t-IA~GM.M.l,/' t-I!. r1~G~lill1a.UlJ.I1Lc..l,/11 aes/llep euol./J10 ::~" gt1.M.LlmUt1.G~mtl1lJ.uh. /ouowo V U,,~, ... ....,!, ... 1,.; ... .. ........ I ,,'" 

" , 
Aes OA>{Ol ruc..'fr1~GM.~l,/!L~I1M. (996~) olowaN pue epnsl t-GIl.L~U~tLUULI!.. (LOO~ 'ole Ja UeWa8\!:j) 

tLI1LGt1.IJ' ~I1Glil ::G~1...~~I!.' ~ Lt1.f!.I1Llilt1.~t[1 'm\;!I1~' sn:J!I./:JJewu!J 0:J Nt1.~::W::I!..~I1Glil ::G~\t-Gil. 

t1.~I1~mlJ.uh.I1Lc..l,Jfl~! tlil~/~~a.' 000'£1£-000' ~ ~ I1lJ.UlJ.I1Lc..l,/~I1Glil::G~\G~' I1Glil::G~\t1.\dI1~;:1!.. tlill1'~~t! 

9 ruLI1;:t[1~Lt1.Il.~~ sn:J/I./:JJewuJj snue/e:J t1.p-' l1lJ.uh.I1Lc..l,/ULl!..tLI1LGt1.\dUG~'~na.t-LI1~GM.~I,J! 

f1.fI1L~ L~UULI1 sdoJlOlne t1.\;!UG~'~" sdoJlOlne ::~" sdoJlOJ8l8LJ t-~~VLI1LGt1.\d P!POd8doo ;:fl::t 
" 

;:~" Sn!ldneu ;:fl::tt1.G~fl~ /uewJal./ °3 ::~" e/uospnl./ "\i t-~~fl~! sdoJlOlne ;:~" sdoJlOJ8l8LJ t-~~\ 
'" " 

t1.\dlil!I1~,ruf.I!..1LLULt1.r-t!l~tLU;:fl::WiAt1.t /uewJal./ °3 ;:~" e/uospnl./ 0\1' L~I1M. (LOO~) ole Ja UeW88\!:j 

t-~t1.Lt-t-~M.~W t tLI1LGt-Gf!.L~rut.l ULl!..tL\,\LGt1.\;! U G~' ~na.t-LI1~ GM.~I,J! t-~ o!LJdoJlOln e I1~Ut1.Glil yt-~M." l,/!t1 

L~UULI1 o!LJdOJlOJ8laLJ I1~Ut1.Glil yt-~M." l,/!~t1.\dUG~' lil! 11~1LLUt-Gf!.;:fl;:WiAt1.t fl~! t1.Glilyt-~M." 1,J!t1 

~Lt1.1l. G~ tlill11Ll,/!I1\ ~ L~UL~~Lt1.f!.tLI1LGt1.\;!I1~'::1!.. /uewJal./ eJOwaJNn3 ;:~" e/uospnl./ enJe:J\1' 

~GM.~l,/!L~I1M. (VOO~) HOt! pue AeIU!:j t-Gf!.L~U~tLU t1.yt-L~~Lt1.Il.~VLI1LGt-GWlltLI1L~NL~t1.yt-L~Ulil" 

t-L¥I-::fl::t~~~fl!!';:~t1.f!.t1.~'~t1.Y~na.t-L~~GM.~l,/!t-GIl. 8ell!xew t1.I1ULI!..t-G~' tLI1LGt-GIl.~Lt1.I1.UG~'~1"'t1.c..~ 

t1.1J' UL[1t-GI1.;:ru~u~;: ~'HLI1L Gt1.\;!111\,\L~~ t-Lflt J!o t I!l GM.~l,/! fl~! a.~t1.1;;! uc.. Mt1.IJ' ru 11 t t1.c..~~ GM~\,j! 

o 

(LL6 ~ 'lSOJ:j :LI1IA) fll1'klM' sn:J!Jqed snue/e:J t-Gf!. 8ell!xew (S (VOO~ '!peA\nV'oJ r-.. 
:LI1I;1) fl~'klM' euew/6uo/ eqepue:J t-GI1. aell!xew (V l!lGM~l,/!t-Gl1.tL\,\LGt1.1;;!tLUI11I1L~~t-Lflt 9 I;1rU 

, , 

8 -~ 
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, 
C. helgolandicus L~tmrh.Jm""11!J11)J'IJ\JI~'lJfl~mWl11\J'lJru:;Y1 Para-Pseudocalanus spp. L~tmn\J 

.J "" 'i'~" ..J..:.x 
fll""I'rnI'l'lI)JL 'IJ)J'IJ\J'lJfl~ f'l~fl L11lflfl Lt) Yl L'Yj)J'IJ\J 

~'l\JLf'lYl'Yjfl~n~)J~n\J~~~'ll~~~!J11 ~m1n\Jfll""11 2 LLUU;\JI1Uftn~ru:;'lJtl~tll""11 flfl ~m1n\J 
fll""I1LLUUn1tl~n\J~I""fum""11~~'IJ\JI~L~nLLfl:;nf'l'lI)J""~ln""~ltJ'llil~Lf'lYl'Yjfl~n~)J~"I:;~rl~n1:;LL~~IL~fl 
mfl~m""11 f'l'l\Jm""l~n'IJ\JI~l""C\i (Paffenhbfer et al., 1982) LLfl:;Lf'l~tl\J~L1'lLf'lYl'Yjtl~n~)J~nn~tjYlfi 
1\Jm1ftIL"..~tl L~tJ~iim1"lj)JL~tl L"I)J~h"..~tl (Greene and Landry, 1985) ~~ Centropages typicus nm1 

n\Jm""11~~~tl~LLUU L~tJm""11'IJtl~Lf'lYlYifl~'llil~ C. typic us n\Jl~~~ LLYi~~rl[;)fl\JY;'ll'IJ\JI~L~n ~'Il\JI(;)\JtltJ 
nrh 3-4 l)JLf'l1L)Jm l~LLri diatom, flagellate, dinoflagellate ~~Lf'lYlYitl(;)'llil~~~I)Jlnln\Jm""11~n'IJ\JI~ 
1""n.Jn~11 0 1)JLmL)J[;)1~1)J11nn\J diatom 'IJ\JI~ 22.21)JLf'l1L)Jm Lf'lYl'Yjtl~'Il\Jl(;) 1-2 nfl~L)J[;)1 1-Ij'IJtl~ 

Lf'lYl'Yjfl(;)'llil~ Calanus finmarchicus Lf'lYl'Yjtl~r)tJtitl\J1:;tJ:; nauplius III LLfl:;~I)Jl1nn\Jn~1,jLL~WlJfl~flmJ~1 , " 
r)m)tl\J'llil~ Brevoortia tyrannus (3.2-3.6 n~~L)J[;)1) LL~:;fjmJ~1r)tJ~fl\J'lltl~ Leiostomus xanthurus 

(1.6-1.7 nfl~L)J[;)1) (Calbet et al., 2007) "I1nm1~n~1'1ltl~ Vestheim et a/. (2005) YiULf'lYlYitl(;)U1~'lltl~ 

n\J~[;)1L~mtl\J~'l'i1 L'll\J Pareuchaeta norvegica ~1)Jlnln\Jl~~~LL~ fjmJ~1'IJ\JI(;)L~n Lf'lYlYitl(;)'Il\J1(;)L~n 
n~1 1 n~~L)J[;)1 LL~:;Lf'lYl'Yjtl(;)r)tJ~fl\J 1:;tJ:; copepodid LL~:;1:;tJ:; nauplius \Jfln"lln~Lf'lYl'Yjtl~n~)J 

harpacticoid cope pods U1~'llil(;);~~1N=t)I1lLtI\J planktonic-epibenthic nm1Lf'l~tl\J~LtI\J~~l""n.JL~tl'l'il 

L ""~fl L(;) tJ Lf'l ~tl~tl ~U\J fj mJ fll'IJ\J1 ~ L~ n LLfl:;n\Jf'l1u'lJtl~fj mJ ~1"1\J hJ ~ 1 )J11n Lf'l ~tl\J 1 ""'l1~ LLfl :;"I)Jfl~~~\J 
"''l\JLf'lYiYitl~U1~'lltl(;)n\JLf'\~'ll1n (Barnes, 1987; Ruppert et al .. 2003) 

Lf'lYi'Yjtl ~~'l\J 1 ""n.Jnm1Lf'l~fl\J~;\J~~ 11l1)..J LL \J'l ~~ L(;) tJ~Lf'lYiYitl ~'El ~1 \J~~n 1:;""~1~'!i'l~ L 'l~1 n~1~r)\J 

LL~ :;;\J)..J1n\Jm"..1ru7L 'lruEh~11 \JL 'l~ln~1~ fl\J Ldfl~"Iln 1 \JL'l~1nfl1~r)\J~'l'i1 1~ LLri tJ ~1'1l\Jl (;) L'~ n 1\J1:;tJ:; 
" 

~'l~fl\Jtl~,n')..Ju7L'lruCj'l~1 i1l~c.Jflm1~n~1'IJfl~ Arinardi et al. (1990) U1'L'lru Banda Sea t)\JL(;),MltJ 

r)(;)PiI gut fluorescence 'Ilfl~Lf'lYlYitl~1:;tJ:;~'lLIii)..Jmf'\LntJr)tJ 27 'lltl~ 'YjUrtJLLUU diurnal feeding 'lJtl~ 

Lf'lYi'Yjtl~fltl l\JL~tl\J~~Wlf'l)..J LL~:;l\JL~tl\J~)..JJn~\Jfi'll'l~Ln~ upwelling Lf'lYlYitl(;)rtltJ~:; 60-67 'lJfl~'llil~~YiU 

~~"")..J(;) nPi1 gut fluorescence 1\J'll'l~L'lflln~l~fl\J~~n~11\JL'l~lnfll~r)\J mh~n,rtJ~1f"lC1JYl1~~Ci~ L(;)tJ 

1:;i1lUI'l'l1)..J~n~'YjuLf'lYlYitl~~~ gut fluorescence ~~fl~~1'l'l1)..J~ntJ1:;)..J1ru 50 L)..J[;)1 ;~~'El~f'l~tl~nU1:;i1lu 

1'l'l1)..J~n~n'IJfl~Pi1f'lflflL1Ylflft Lf} ~~~(;)~f'l'lI)..Jftn 50-70 L)..J[;)1 ~tl(;)f'l~fl~nUm1~n~1'IJtl~ Zeldis et al. " , 

i1"l4'mhf"lC1J~~t)YlfiYifl~tlm1n\Jfl1""11'IJtl~Lf'lYlYitl(;) flfl m)..Jlrum""11~~LtI\JU"l4'tJ~~If"lC1J~nc.J~ 

l'iflm1ii\J'El1""11LLfl:;m1tl~1tl (;)'lJtl~ Lf'lYlYifl ~~~ LL~Lf'lYlYifl ~r)tJ~fl\J1:;tJ:; nauplius ti~1:;tJ:;~'l Ltii )..J1tJ ~fl L~fl 

Lf'lYiYifl ~r)tJ~fl\J 1:;tJ:; nauplius tl~l \JMn'l:;~~m)..J1rum""111).] L YitJ~Yifl~~ c.J~ 1 tX n11~ iN-I\JI'IJtl~ ~'l~fl\J 1).]~ 

~fl m"lH'L'lfll\J1\Jl\Jm1~iN-I\J1LiI\JLf'lYlYifl~r)tJ~tl\J1:;tJ:; copepodid LL~:;1:;tJ:;~'lLtii)Jr)tJ "..1flYiUtlmln11 
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IJ11tJlItl~tFlYh'itl(;l1'mltlU1::tJ:: nauplius ~~ LL~L~).JtIhJ1rutl1l1111mFlYlYltl{;)1'mltlu1::tJ:: nauplius ~ilm'l' 

~~u1~Fl(;ltln~1u1l1tJlIft~iihl~1).J11t1ilm1L~utJ;)Luutln~11K LLf~::m1~m~1LmtJULYltJU'l'::wh~tl1l11'l'~il 
, 

L~Yl1::tfi).J1ruLLYlft~rlJ;)tluYl'll'llil(;lL~mji')tl Tetrase/mis, Chaetoceros, /sochrysis LLft::LLYlft~rlJ;)tluY;'lIYl 

L~1).JIK')tJt1~LwtlfL~nu Microcyc/ops varicans ~'l'::~UFI')1).JlIU1LLtiUj;h~nu 6 'l'::~u;:h.Jft~tlm1H 
, 

'l'::tJ::L')ft1~~U1 LLft::t1'J;)'l'1m'l''l'tl(;l!fi,)L~).J1'tJlItl~ M. varicans ~1~numh-lil,rmhritl.Jfj~ (p< 0.01) YlU~1 

M. varicans ~1 ~ u Ylft-lrlJ;)tluYl'll~ L~1).J lK')tJ h~ LWtlfilt1' (;111m'l"l'fl (;) IJ11tJ!fi') L~).J1'tJlI'fl-l~-ln~1 LLft:: 1 if'l'::tJ::L ,)ft1 

1um'l'~~u1~')u1l1t1j~'fltJn~1~L~tJ-l~')mLYlft~rl(;1'fluYl'll'fl£l1-lL~m (fi{;)1 m'U'l'nf LLft:: ~u~1'~-S ~Ylfitl1/;j , 

2543) 

U'fl n/;j1 ntfi).J1ru'fl1l111LUUU/;j9tJ~ iltiYlfiYlft uitlm'l'nUtl1l11'l'1I 'fl-l tFlYiYl'fl (;) lIU1 {;)'lJ'fl-l'fl1l11'l'L UU~ n 

U/;j9tJ ;~ m 'l'nu 'fl1l11'l'1I'fl~ tFlYlYl'fl (;) ~')tJ~fim m 'l''fl-lnu LLft:: m 19U L II ~'fl;U'fl ~ nU'lJU1 (;)'lJ'fl-l'fl1l11'l' t{;) tJ/;j ::9U nu 

~ ..J... Q'...... .J .... 
L1-ltJ'flYl).JlIU1{;)Lftnm1tFlYlYl'fl{;) (Mullin, 1963; Paffenhbfer, 1988) Hansen et a/. (1994) nm1ULnmnU 

~ ~~,)U'l'::lI~1~lIU1{;)1I'fl~ tf'lYlYltl~~-lLUU~~1uitlllU1{;)1I'fl~tl11-l11 i1~{;)t'hutl'l'::).J1ru 18 : 1 1-l1'fl'fl£l1 u'll')~ 10 : 
~ ~ 

1 n~ 30 : 1 /;j1nm'l'Mmnll'fl-l Jansen (2008) LmtJuLYltJU'l'::lI~1~ Acartia c/ausi LLft:: Temora 

/ongicornis ~'fl diatom 'lJU1{;)11-lt1j YlU~1tFlYlYl'fl~'lIil(;l A. c/ausi hliiu Coscinodiscus wai/esii t{;)m~'fl 

LmtJULYltJU~{;)~,)UYlU~111U1{;)'lJ'fl~ A. c/ausi : 'lJU1{;)'lJ'fl-l C. wai/esii LUU 1.1 : 1 ~1-l/;j1n T. /ongicornis 

~ nu C. wai/esii t(;ltJ~(;I~,)UlIU1{;)1I'fl~ T. /ongicornis : 'lJU1(;1'IJ'fl-l C. wai/esii LlJU 1.8 : 1 

tiYlfi'Y'l ft/;j1nU/;j9tJ~-l LL,) {;)ft'fl).J~-lYl1-l~,)1l1'Y'l t{;)tJYlU~1 FI')1).J1-lU1 LLtiU'IJ'fl-l tflYl'Y'l'fl (;)'lJU1 (;) 1 1-lt1jn~1 

1 031).Jtfl'l'L).Jm i1m'l'LLtl'l'~u(;11).JtiYlfiYlftll'fl-ltfi).J1ruflft'flhYlftft Lf) t{;)m~'Y'l1::Flft'flhYlftft Lf) /;j1n 

LL'Y'lft-lrl(;1'fluYl'lln~).JU1 tULL'Y'lft-lrl(;1'flU MMft'fl-lnUm'l'~mn'll'fl-lt1'/;j~nmnr LntJ).J~).J\J'l'nrLLft:: flru:: (2547) 

ntJ~1Um'l'Mmt1U1L ')ru~,)Uth!!1tJ LftULLft:: L 'fl~YliLL)..]~1tl1nYl,r-l 9-l1-l1' (;)UFI'l'Pl"iB'l''l').Jn'll YlU~1 fl,)1).J 
~ 

1-lU1LL tiU'IJ'fl-l tFlYl'Y'l'fl{;)1'ml'flU'l'::tJ::nauplius il LLU') t ,J).J1 Ul1 PlYl1~ L~mnutR).J1ruFlft'fl hYlftft/;j1n LL Ylft-lrl (;1'fluYl'll 

'lJU1{;)U1tULL'Y'lft-lrl(;1'flU LLft::LLtl'l'~um).JtiYlfi'Y'lft'IJ'fl-l~~1 ji')'fl polychaete larvae, shrimp larvae, 

chaetognaths LLft:: larvarceans /;j1nm'l'~m~1'IJ'fl-l'Y'l'l'LYl'Y'l 'Y'l'l''l'rufmf (254 7) YlU~1 tflYlYl'fl{;)'lIU1{;)1l1t1jn~1 

103 l).Jtfl 'l'L).J (;1'l' LL tl'l'~um).JtiYlfi'Y'lft'll'fl~m).J1ruFlft'fl t'l'Ylftft Lf) /;j1nmi).JU1 t ULL 'Y'lft-lrl (;1 'flU LLft:: LLtl'l'~um).J , 

tiYlfi'Y'lft'IJ'fl-l~fi1 L'llU hydromedusae, chaetognaths LLft:: fish larvae ~')utflYi'Y'l'fl"''lJU1(;11l1t1jn~1 330 

1).JtFl'l'L).J(;11 ilm'l'~uLLtl'l'~um).JtiYlfiYlft'll'fl-l~fi11~LLfi polychaete larvae, shrimp larvae, chaetognaths 

LLft:: larvaceans 
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'1::tJtJi4L'JPl'lltl~ri~~1t11nYnr~Jl.Iiim'14'~f'l')1~~~~l.Ijh::~~1~Yl1Yitl1mUl1~ LL~ri~~l ~l.I~'11tJ 
~ 'i' 1.J. J'..J ~..r..J • , l' J' ..J. 1 ,~ 1..1 ., ~ .. 

LL~::'I!lUI-I~Yl::Lfl L~U l.In'Jl.I'IItl~Yil.lYl'11tJLul.lYil.lYlYlll.11~lnml 500,000 '1 Yil.lYlulL'IIIn'l'!~l.Il lnYil.l~l.Il.I~ 

~~~'Jl.I~Ltll.lUl~l.I~l U1Yil Ulr.nn LL~::Ul'1!lmfll.l ii'1::tJtJ~l~L~mtu'I~~~l.Ifinl.l ~tl ~1~~ ~lLU¥m ~1 
• ~ a _. .... oJ I~" .J........ .... .: .J 

mtlU LLfl ::l.Il L~ ~ tJ'1L 'Jrum'Jtll nYil.l'l L Ul.IL tlfll'YJ'1t11n LL~l.Il'1!'1 L Ul.ItI'1::~'1Yl fill ~ C\I 'll.ltl ~ In tl'l U ~Yil.lYlUl'1! 1 m~l.I 

~~~~f'\~\l'1nrLL~'1~i1'1 tJ1L'JrutJl'JtllnYi~~ii~l.I~Ul'1!lmfll.l~'1~~1'I 71,212 H 'll.l'1::U::L'Jfll~'1LLj;jU Yi .Pl. 

2504 ii'l 2539 ~l.I~Ul'1!lm~l.If'I~~1t11nYi~'1iitlln'11m'1~I'I~'1'l1tl'l~l.I~tlEh'l'1'JI'IL1'J L~tlljl1t11-nl.lnr.ln'1'1~ . 
I .:" 0 "'... ..... .: ..J '" ~ 

(;11'11 tl'ltIL ~Yil::m'1L Yil:: L~U'If)'1f)~11'11 ~'1~fl1~~tlln'11m'1fll'lfl'l'lltl'lYil.lYlUl'l!lm~l.I'1tlU~:: 87. 97 L~tlnl'i' 
" • I I " I .." • 1..1 ."1 ... 'i' " .... 'i' 1..1" ... 

L.,.n::Lfltl'lf)'1f)fll~l '1::fIltJuC\lm Ll.Itl'l"lln L'1~'1::tJl~LLft::MnYiLL'J~fltl~YlLf'\tl~ LYl'1~ "Ilnmm '1f'\1l1YiYil.lYl 

Ul'1!lt1Lfll.lLUl.l~l.I~L~tlm'1LYil::L~U'I~1n1~1'1!lU~'1ii'lLL~"I::iimru~nU1Yl(;l LLYll.l~'1 LLj;jU Yi . Pl . 2525 mh'l 

~tlLtitl'lLUl.IL'Jf'n hJ~ln~l 20 U ~1 'l~Ul'1!lmfll.l~~~1t11nYi~'1t1'1::ntltJ~buf'\'Jl.IUlm~ ~l'1nl.l LL~ 
M1YiLL'JI'I~tl~'ll.ltJl'JtllnYi~'1tl~1l.1f'\1l1YiL~tl~tYl'1~ Ltitl'l"llnm'1~~l.Il~l.I~Ul'l!lULf'll.ILUl.ILL~'Ci'l'll~'I!l.I 
'1'J~ii'ln"lm'1~~l.I 1 ritl1~Ln(;l~ftm::Yluj;jtl~'1LL'J~~tl~ LPlmln"l LLf'I::~'1~~~1~1tJ'll~'l!l.I'I!lU~'1Yl::L~1~ ~ 
~lA'C\ln"lm'1~ ~1'1 1 ~ Ln(;l;l.IL~tl1iftl '1:: tU·l!\r"llm::tJui4L'JPlUl'1!lm~l.I~'1 ~f'I 'l Ml'l! LLf'I::~ 1n1~fllU'I!i4~ 1l.1Ul 

'l!lmfll.l~C\I~l.IfLUl.I~ll.1'Jl.I~ln (~l.Ilnl.ll t1~lYltl'l, 2541 ; m~mUI')~~f'lYi~ m::Yl'1'J'IYl1Yitl1n'1LLfl:: 

~'1LL'J~~tl~, 2547) 

m'1LtI~ul.I LLtlf'I'I'IItl'l '1::UUi4L'J PltJl'JtllnYi~'1~'1 ~ft m::YlU ~tl ~ ~ft In'lltl'l'1::tJtJUL'J Pl LUl.l~l ~U LL Tn 
. " 

1~LLri ~l.I~1ml.lUl'1!lmf'll.l LLYi~'1rllntll.lYl'l! LLf'I::f'\1~11U~tJl~l.I'IIl.Il(;1Lfin t(;lU~1l.1~'J~~liiLLYi~'1rllntll.lYl'll 
LUl.I~ ~ft In~ ~1 A' C\I 1..1 '1::'l! 1 ~~ LL Yi fN rl Intll.lYl'l!'ll.ltJ1L 'Jrufll'Jtll nYi~'1~ 1..1 '1:: ntl U ~bu LL Yi~'1 rl Intll.lYl'l!'IIl.11 (;I 

l.Il tl.lLL Yifl'lrllntll.lLUl.In'Ci~ L~l.I t~Uiin1'1t11U ~'J 1 ~ Lihnml1l1Yi LL'J(;I~tl~ LL~:: L~U tin 1~~ n~l LL Yi~~rl Intll.lYl'l! . 
'IIl.11 (;11 ~ nj LLf'I ::'lIl.11 (;I~t~ LL Yi~'1 rl Intll.l ~'1m'1~ n~l LL Yi ~N rllntll.lU 1L 'JruMl.IU1'1!lU Lfll.l LLf'I:: L tlf'\ vf1LLl-l~1t11n 
Yi~'1 4''1Wr(;ll.l~'1Pl1D'1'1~n'l! 'IItl'ltl"l~nmnr LnU~f'\~\l'1nrLL~::~ru:: (254 7) '1i'J'IL~tll.lL~~lUl.I 2544 ii'l 

L~tll.lYi~~1l1~~ 2545 YiUtl'lrrtl'1::ntltJ'IItl'll.lltl.lLLYi~'1rllntll.lii~'J~:a'J1l1Yi (~lnn~11tlU~:: 50 ii'l 1tlU~:: 90 

'IItl~m~lru~fltl hYlfl~ Lf) ~'1~~~) f'\'1n~l~t~LL Yif'l'lrllntll.lLLfl::1~t~'1LLmNrllntll.l U1L'Jru~ll.1l.1tln'JJtl'lLtlf'\Yli 
" " 

LLl-l~1t11nYi~'1 ~'Jl.ILL Yi~~rl Intll.lYl'l!'IIl.11 ~ 1~ t~'1LLYifl'lrl Intll.lJl.Iii f'l')l~mnn~fllUn~l 54 f'\ f)ft 1(;1tl:: Intl~ L~l.Iii 
ml~~ftln~ftlUii'l 33 f'\f)ft 1I'1tl.lLLYlftnL"IftLf'l1n 9 f'\f)ft 1'l!tI1tl.lLLtJ~Yh1U 8 f'\f)ft f'\1~11U~L;m 2 f'\f)ft 

:nftt~LLYlf'lm"lflLflln LLfl::fJn~l.ItlU"'n~~f'I:: 1 f'\f)f'I LLf'I::YiULLYifl'lrllntll.l~1n127 n~~"Iln 131Ylft~ diatom LUl.I 

LLYif'l'lrl Intll.lYl'l!'lIl.11 (;I1~ t~ '1LL Yift'lrl Intll.l~ ii ml~~l.Il LL hll.ln~11~ tmLL Yif'l~rl Intll.ln~~~l.I1 fitl ii ~'Jl~~l.Il LLhlU 

~lnn~11tlUft:: 75 'lItl'lml~~l.I1LLhll.l'lltl'l1~t~'1LLYifl'lrllntlU~'1~~(;I ~·hl.ltl'1::'111~~LLYift~rllntll.l~1n1m~Y1Yitl(;l 

~'J L~~r)mLft ::r)tJtJtll.l'1::u:: nau plius 'IItl'l t~YlYitl ~ LUl.ILL Yift'lrl Intll.l~ 1n1 n~ ~ L~U ~'Jl.I LLYift'lrl Intll.l~ 1n1n~~ L~U 

'1tl'lft'l~lfitl LYi1tJ'I'1::U::r)UfltlU ~tltJf'\tl'lc.hr)utJtll.l LLft::L~U'l~nj (mysids) (tl"l~'11mnr LnU~f'\~\l'1nr LLf'I:: 

~ru::, 2551) 1..1'1::'11 Fl~ tFlYlYitl (;11..1 '1:: n tltJ 'l UU1L'J rutJl'J 1..1 1 nYi~'1 'l U ~ ~ LL~'1 (L~tll.lj;jf'll Fl ~ 2550) ii 



17 

calanoid copepods 

Pseudodiaptomus sp .• Acartia sinjiensis. A. erythraea LLfl:: A. pacifica lJ11)..Jt:h~u 

i!94'tI~i1fiYl flYifl ~tl Lfl 1'1 ~ h~lItl'l LL YifN 11 IJItluYi, ~911ru191 m.J'lfl ihmYi'll tl'l LL Yifl'l 11 IJItluYi,~'l~ 1)"! 

'IlU1!11 LUU1L'lruMuU1'111t1Lflum)..!1ruflfttl 'lTYh~ft If} LLU1e.Jn~W)Ufl'l1)"!L ;J)"!;JU'Iltl'l:n~ LnIJl ~1'l91nU1L'lru 

L tl~YliLL)..]J1U1 nYil!'l~m)"!1ruflfltl 'lTYlftftL ~)..!;U~ tl (;l flfttl'l fl'l1)"! L ;J)..!iiu 'Iltl'l:n~ Ln Ul91 n Ltl ~Yl 1Ul tlULUtltl n~ 
" " .. 

L tl ~lJ iUl tlUU tl n fiYl flYi ftlltl'li!9 4' tI ~ 11m~ 11tl ilUYl1t11uu 1L 'l ru~'lUth, 1 tI Lft ui1 fl 'l1)"!~)"! ~ U fit U L:n 'lU 'l n nu 

fl'l1)"! L ii).J;JU'Iltl'l1u11J11l1 LLft ::U1L 'lruLtl ~Yl1LL)..]J1u1nYil!'l1MufiYlflYi ft'lltl'l:n~ Ln IJI ~'lU fl'l1)"!~U1 LL l..IU'Iltl'l 
" 

LL Vi ft'l11lJ1tlU~ Ulr)i1m1~uLLU1Ul1)..!m 1LU~ tlULLUfl'l'lltl'lm)"!1 ruflfttl 'lTYl ftft Lf) L(;ltl fl'l1)..!fl ~)..!~)..!\! HU'Iltl'l 

nauplius 'lltl'lLflYlVitll'l~)..!~ufinufl'l1).J~u1 LLl..IU'Iltl'l flfttl 'lTYlftft Lf) 'llU11'1U1 LULL Yift'l11UltlU (~9~111mu 

Lntl)"!~)"!\!1nr LLft::flru::. 2551) 



.,j 

'U'VI'VI 2 

~mtJ~~m~lt)~ltJtll'"lt.l"lnYnr~ 4'~v6IntJFl1f'i1fi11~11'1! LLtJ~t)t)mijtJ 2 u1mulV1'\J Fit) 1:;UUi1L'"lPl 

Ul'1!lm~tJLL~:;Lt)~l:i~til'"lt.llnYnr~ ~~LLtlmijtJu1muliiulIi'"lmh~1'"l~ 8 ~mil (It.l~ 7) ~~;j 

• 1:;UUi1L'"lPlUl'1!lm~tJtll'"lt.llnYnr~ LLtJ~LijtJ 2 ~tJ~ut)tll~LLri 

1.1l'1!lm~tJ~~I11:;<5'tJt)t)n : LijtJ1.1l'1!lm~tJt.l~ntl1tj~lnn~l 20 n 3 ~mil ~t) 1.1l'111m~tJFl~t)~ 

Ln~L;;~ (PP1) 1.11ft1'fJ (PP2) LL~:;1.1l'111m~tJFl~t)~t11t1Dt) (PP3) 

1.11'11 lt1 L~tJ ~~ 111:;<5'tJl11 n : LijtJ~tJ~1.1l'111 tI L~tJLL tJ'"l LLFlU Plt)r,n nt.ll n LL~~l~ mil Lnu lIi'"ltJ Ul~t) ~V1,J 1 

1.1l'111m~tJ 2 ~cnil Fit) PP5 LL~:; PP6 

• Lt)~YJ1tll'"lt.lln"I'i,r~ \\tJ~LijtJ 2 ~tJ~ lIiiLLri 

Lt)~YJ1tll'"lt.llnYi,r~I11t)tJltJ: 1 ~cnil Fit) U1mUtll'"lt.llnYi,r~~~I11:;<5'tJl11nt.llmL~~1t.llnYi,r~ 
U1L'"lruv11LYltlUL1t)t.l1:;~~4'~V1<5'lntJFl1P11fm~nll (PP4) 

Lt)~ydtll'"lt.llnYi,r~l11tJtJtJt)n: 2 ~cnil ~t) U1L'"lrut.llmL~~1t.llntJFl1 (PP7) LL~:;t.l~lmLV1~~ 
" 

PP1 aD 23' 44.7" N 1000 10' 39.0" E tl1'111m~tJl'!~tNLrl~LA'~ tJ1L'"lruth'Jl.hnYi~'l~~~::itJtJtJn djtJtl1'111m~\.I1JiJn 
VI .I'! . 2530 ~\J1fb4~UiJntJ1L'"lru~ FitJ Ln~m~1tJL~mL~:;Ln~m~1tJhm.J 

PP2 80 27' 25.2" N 1000 9' 23.6" E 

PP3 aD 27' 05.3" N 1000 10' 25.4" E 

PP4 aD 22' 40.4" N 1000 10' 20.0" E 

PP5 aD 23' 36.5" N 1000 9' 16.3" E 

PP6 aD 24' oa.9" N 1000 7' 27.0" E 

PP7 aD 2a' 35.9" N 1000 4' 19.9" E 

ppa aD 30' 52.7" N 1000 6' 37 .3" E 

, , .l" 
tl1~1V1tJ1L'Jru'th'JU1nYi~~e.l~~:;-r\JtJ'fm dj\JLL\J'Jtl1'111tJe.l~'V1:;Lt'! Yi\Jyhil\JLt'!\J 

~ 

iJ~\J~1'1:1LiI\JHhijml1 

tl I'll 1tJ Lt'!tJl'!'Z'ltJ-ltl1tJ ~tJtJ1L 'J rufh'JU1nVl~'l ~-l ~:;-r\JtJtJ n LiI\Jtl1'111tJ Lt'!\JUi'l n 
~ 

VI .I'! . 2534 ~\Jli1iiLtJi\J FitJ \I~~'lJ1'J UN'V1:;L'Z'l LLi'l:;LV1~tJnU'Z'l1'I.,~tJ iJm1u~n 

Ln-lm~1tJ1".,qjLL'nJ 

tJ 1L 'J rutl1'lUlnYll1-ll11tJ\J 1 \J tJ 1L 'lN1j'1\J""i'l'l'l~\Juln LL2J~1Ul nVl~-l 
m'llyhLYitJtJL~tJU1:;).J'lr.i'l\6(;l\J1'!1I'i~fim.J11'11 

tJ 1L 'J rutll'111 tJ Lt'!\J~'lI11:;-r\J~n 1n~ LL \J'Jtl1'111tJ L'Z'ltJ".,2Jih\JtJ1'l~n 
" 

tJ1L'Jrutll'111mi'l\J~'l~:;-rtJ~n 1n~LLtJ'Jtl1 Ln'lm'l1tJL~nU~n1...,2JtJltJ 1 0 L~tJ\J 

tJ ~ 1:;..., 'i,'ll'! 'Z'l tJ'l tJ 1'l L n tJ :; \It'!:; 1'1 'Z'l tJ'ltJ1'l" 1 n 

tl1'JUlnYllr-ll11tJ\J\JtJn tJ1L'Jruulnl'lt'!tJ'lUlntJI'!1 '-'1-l"1nU1:;mI'l11"").Jlmt'!'11 

3 'lJtJ'litJ~~1U1n\J1'I1 U1:;).Jlru 300 L).J~1 
tl1'JUlnVl~~~tJtJ\JtJn tJ1L'JruU'Z'llmL""t'!).JI11:;~).J'Yln 
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8" 33 ' 00" 

8° 30' 00" 

8"21'00" 

SO IS' 00" 

100"00' 00" 100· 03' 00" 100" 06' 00" 100· 09' 00" 100· 12' 00" 100· l5' 00" 

lfilJliT'l~U'l-llu'!i'l-lL'lfnJ'l;U 2 ~~mfl f'lf-l~ 1 LrilJliT'l'ilu'l-llur:::'vl1'l-lL~~UUJfI'lf'l)..J 2550 ;-lLUU 

liT'lLLVlu~~)..Jr~l-JIn:::1'u~~milu-lL'vlil~ 'vlr~~~~ULLfI:::f'lf-l~ 2 ,j'l~L~~UVi~};,1l'lf'l)..J 2551 ;~LUUliT'lLLVlU~~)..Jr~)..J 
)..Jr~)..J[fI:::1'Wn n Lilu~ 'l!i1'vlr~ ~~ LLft~ 



20 

LL fj fl-l n I11tlU 1 ULL U') 1:: ~U'!JU'luriu ~,)~'l L ~tl L~tl n LflYlfjtl PI'llilPl L~U 1 U1::tJ:: ~') L~~6 tJ~fjU ).n4'l LL un'llil PI LLfl:: L fj PI 

r.iPlLuun~)..J~')tlEl'l-l~i19'lU,)U~,)~'l-l1 riu~tl 20, 30, 50 LLfl:: 1 00 ~')~tl~')tlEl'l-l L~tl~mn9'lU,)ULflYlfjtlPl~ 

L\.nn::~).J1 um11 '~mfil.h::L11'Ylm~'l11 U'Yl'l-l L~Utl'l~'l1LLfl::; ~mn nutritional mode 1'l LUU LflYlfjtl Pln~ ).J~nu 

Yl'll~ffinu~l11rf LPltJ'lfim1 gut fluorescence (Porter and Feig, 1980) ~')tJnfttl-l epifluorescence 

microscopy LLfl::m1L~tl~m~nm1~::~).J'!Jtl-lNfl1'I11'l1u'Yl'l-lL~Umm1~htJ'lfi gut pigment analysis 

~,)tl El'l-l~ Lf1U 1~~'l 11J LL 'll~'l LL ~-l LL ii-lyjuYh::~1'l-l uiu ~,)tl El'l-l1 U111 Pl~ U'l)..J LLfl:: Lnu fn~ 1 ~~ t1 ru~1J n 

- 80 C1-l - 85 tl-lf'l'lL'llflL:ntJ~ (Bamstedt et al., 2000) 1uiitl-ltJBu~m1'"1un1'l'"l::;~'l).J'l~n~~'l~')tlEl'l-l 

tltln).J'l1~~t1ru~1Jniitl-ltJ1::)..J'lru 1 .ff'') L).J-l 9'l LL un'llilPl LLfl:: L fj PI'!Jtl-l LflYlfjtl "''!!ilPl L~U '"I'lm!uq).J ~')tlEl'l-l 
4'lu')u 5-1 0 ~')/'llilMfjPl L~tlP1mn'llilPlm~'l11u'Yl'l-lL~Um~'l1~')tJ'lfi gut fluorescence ~-lm::vh L"'tJH 

LLMfl,)'l).Jm,)'1h-lfl~U 450-490 U'lLUL).Jm ~Ttl1u'll,)-lLL~-l~yh (blue exitation) m::!Xuu1L')ru'Yl'l-lL~Umm1 , 

LLfI::m::L fj'l::'!Jtl-l LflYlfjtlPl '"I'lm!U~-lLnl11m1L1tl-l LL~-lU1L ')ru'Yl'l-l L~Utl'l~'lmfl::m:: Lfj'l::'!Jtl-l LflYlfjtl Pl1'l'!JU'l '" 

~,)tlEl'l-llJtltJ~~ ",~1 iim1LTtl-l LL~-li '" L'"IlJLUU9'lU,)ULVh 1~1 
1 umru~fjU1'l LflYlfjtl PI'llilPl~~ mn Luun~ ).JnuYl'll'"l ::;vhm 1P1 mn ~ tl L'" tJ P1 mn m1~::~ ).J'!Jtl-l , 

Nfl1'I11'l1U'Yl'l-lL~Um~'l1L"'tJ'lLfll'l::,x gut pigments L~tl~'l gut chlorophyll a LLfl:: gut phaeopigments 

~'l~fU:)Lfl1'l::,x gut pigment HLflYlfjtl ",4'lu')u 30 ~')/'llilPl/LfjPl ft'l-l Ln~tl1u~,)tlEl'l-l~')t1~'ln~u4'lu,)u 3 

flf-l LPltlmtl-l~.hum::PI'lh'mtl-l1mLn') (GF IF) 1~m::"'Tl'm1tl-l1 U~fltlPl'YlPlfltl-l L~).J~'l1fl::;fl'ltltl::;jLI11U1tltl 
f1:: 90 m).J'l111110 ijflftftm ~-l~InLLtJfl-l'"l'ln:)fim1'!Jtl-l Arar and Collins (1992) '"I'lmru~ri"'~htlfl~U 
ultrasonic '!JU'lPl 130 1'1111111"'t1Hfl,)'l).JLLNfl~UtJ1::).J'lru1tltlfl:: 80 LUW,)f1'l 30 :)U'lYl ~'l~')tlEl'l-l)..J'lLLtin 

~,)U~LUU~'ltltln~')t1m1~Um~t1-l~')mfl1tl-lciuL~~t1-l~htlm1I11nl11::;ntlU 4'lu')u 3,500 1tlU/U'lYl U'lU 15 

U'lYl ~'l~'l1fl::fl'ltl~')u1~1'Pll'hm1LTtl-lLL~-l~hmfl1tl-l Fluorometer (Turner Designs, model 1O-AU) L~).J 

mV11£1hflflfl1n (HCI) fl'J'l).JLii).Jiiu 0.1 N 1'Plrhm1LTfl-lLL~-l~nflf-l LPlmmtlULYltlul'h gut pigments '!Jfl-l 

~,)tlEl'l-l~~ri "''"I'ln LflYlfjfl Pl9'lU,)U~I-l11'l9'lU,)ULVh 1 ~1~-l L ~).J'l::~).J ~tlm1P1n~ 
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L~w.h~lJtJmn~thnQ~ 30 L'IllJ~L~lnnLfI::f'l')1~EJ'l'l 1 L~m ~~~11n11'~tlm1m11V1f1'1Jtl~~1 (flowmeter) vh 
m1f11nQ~fl1nLLY1f1~nlntllJllJLLlJ'l1::~U'1JlJ1lJnuCj'l~1 djlJL'lfl1 3 lJ1Yl1'l~ 5 f'lf'l LLtJ'l~"Jtlth~tltlnLijlJ 
4 ~'llJ L~t1Lf'lYiY1tl~ llJ'1J"J~~ 1 Lnufm~1~fl1Y1l1lJYl ~"JtI~1 LLii~ LL,x~ ~"JlJ~"Jtlth~ Lf'lYiY1tl ~~LVlfttltl1~1 Lfttln 

Ltl1~~1'1Jtl'lLf'lYiY1tl~tltln LLtJ~~"Jtlth~LijlJ 3 ~"JlJ l~'1J"J~LLtlnnlJtJ~B~~ruVl1Jij,xtl~ L~tlf'l1U 1 i''lL~~ ~~ 

~"Jtlth'l~1 1 '1I'l~ Lnufm:t1~fl1Y1 ~'lU~1LL ii~ LL,x'l L ~tll-rrs Lf'ln::..rtfi~1ru'N f'l1' In C11lJY11~ L~lJtl1V111~i"JtI'lfi , 

gut pigment analysis 1n1~~nft1'l1o)llJiftl 1 n. ~'ltlt.h~~LVlfttl9::CJn~~~lJ~1YJn11 .f'lL~~ LnufmnM1Y1 
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tflV4"'ilf;l'llU f;l Lliiu \J~L 'HUtih~\hn",r.:J 

~.:J~-rf;lUfl'if'l1fi'i'i~'i1'l1 

.. ~ ., " ., ... ~ ., " ., .. ~ ., " ., 
'lIU(;l'VI 1 'i::tI::"'~Lf;l~~tI 'lIUf;l'VI 2 'i::tI:: "'~ L"'~~tI 'lIU(;l'VI 3 'i::tI::"'~L"'~~tI 

., .. 
L "f'leJU~::L "f'lL~tI 

., .. 
L "f'leJ U~::L "f'lL~tI 

., .. 
L" f'leJ U~:: L" f'lL~tI 

" " " 

I I 
Gut fluorescence 1~31U1'V1t11~'iI~'itl1~~~inU'il1~1'i 

I 
I "., 

~ 
~1 (;l111"'itl1~ fI(;l~tI 

L1'i1~U\'I.:J;U(;l.:J/ihi~ L1'i1~U\'I.:J;L:Utl~/;vh ni'il~ camera lucida 

LtJUtflV4"'iI (;In'ii~nuV4'l1 LtJutflV4"'ilf;ln'ii~nul(;l1' • • 

I . ., 
I I I I 

tI1t1111"(;l1t1 SEM 

I Gut pigment II HPLC I 
Stomach content analysis 

H Gut chlorophyll a 
1 H Stomach content score I 

Y Gut phaeopigment I -{ SEM 
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LnulJi,)flti'NL~YiYiflIflL~fl~m~1~,)1).J\Unn~rmJLLfl::ml).J~lJ1LLlJlJ'Ilfl'lL~YiYiflIfl ~')tlt"j'lfllnLLYi~'In 

(IlfllJ'IllJllflll11~l 2 'lIlJllfl ~fl 103 LLfl:: 330 1).JL~n).J(Il'l' ~'I~Ifl).Jl(1l'l't)Ifl~(Il'l'1n1'l'1~fl'llfl'lJl Vhn1'l'fllnt"j'lflln 

LLYifl'ln(llfllJ~fl'l~f'llwrl,)'IL,)fll 09.00-12.00 lJ. Vhn1'l'fllmLYi~'In(llfllJllJLLlJ,)'l'::~U'lIlJllJnU~')Jl LUlJL,)fll 

1 lJlyhh~fut"j'l~ln'1llJllflm~ L,)~l 3 lJ1Yi~1~fut"j'lflln'lllJllflml~'kl fmt1~111YiIJi,)fltil'1~')tlJlm 
~flf).JlftlJl~iiml).JLii).JiilJ~lflY1lt11fltlfl:: 4-10 ";ln1nnU 2 ~11lJLLIJi~::Mnlj~nl~lJIflB 8 ~mlj ~l~fu . 
LL Yifl'ln (IlfllJ~ (I11n~).JLflYiYifllfl ";1 n1'l'LLtinflfln"'nn lJi,)fltil'1 LL Yifl'ln(llfllJ~(Il~lJ1 LL'/\',)~'Ir.il LL lJnn'l'l'::~U'I!UIfl 

(species) Llfltlt1l'1ti'l(l11).J Lfln~l'l''lIfl'l David (1955), Kasturirangan (1963), Tanaka (1964), 

Suwanrumpha (1980), Kabata (1968), Smith (1977), Walter (1984), ~ilfJ ~')iMwr (2529), Walter 

(1986), Suwanrumpha (1987), Walter (1987), ~Ifllfll ,)'If'ffmJ (2543), Walter et al. (2006), Mulyadi 

(2002), JSPS-CU-NRCT (2003), Pinkaew (2003), Mulyadi (2004), uru.yj(ll ~iru'Vln~~(I1 (2545), Yi'l'LYlYi 

Yi'l''l'rufnlf (2547), Conway et al. (2006), UPM-JSPS Training Course (2006), Huggett and Grieve 

(2007) LL~:: nrDl')~ 1J~1 (2551) 111t11~n'/\'fl'l~~Yl'l"l'P\\JLLUU stereo LL~::nftfl'l~~Yl'l''l'P\\JLLUUL~lJtfth::nflU 

11Ur.illJ,)lJ L~YiYifllfl LLuifl::'I!UIfl ~llJ')ru~,)1).J~lJ1LLlllJ'lIfl'l L~YiYiflln LUlJr.illJ,)lJlJi')~mfi).J1 (I1'l'Jl 1 00 ~nU1P\n 
L).J(Il'l' ~~Ifl~,)lJ'1Ifl'l LflYiYifllfl'l'::tI::IJi,)L~).Jt)tI L~YiYifllflt)tltlfllJ'l'::tI:: copepodid LLfl::'l'::tI:: nauplius L~fl'htl 

llJn1'l'1Ji lfl~lJ 1 "I L~fl n lJi,)fl til'1"1ln Cl'l~l n LLYifl'ln (IlfllJ'lIlJllflllfl'lllJllfl~ii'l~l ~ml).J~lJl LL lllJ'lIfl'l L~YiYifllfllJi') L~).J . 

,jllJi,)fl til'1 L~YiYi fllfl"ll ntl'l~ln LL Yi~'In (IlfllJ'IllJlln m ~1~1 m~YiYiflln 1Ji') L~).Jt) tI).Jln~~ 1fl~1~"Ilnn1'l' 

r.ilLLlJn'l!UIn L~YiYifllfln'l'l'::~U'I!UInLLfl::'l'::~U genus llJiifl 2 iil'1~lJ ~l).Jl4'lfln~).Jm).Jn1'l'iilJfl1~l'l' L~fl~m~l 

'l!UIflfl1~l'l''lIfl'l LflYiYiflln Llfltl LmtiU L YitlU'l'::~~l'1'1 ~ ~lJLLfl::'1 ~ LL'/\''I LL~ ::'l'::~~l'1~mlj Llfltl4' Ifl n~).J LflYiYifllflll11).J 

U'l'::L11Yln1'l'nlJfl1~l'l'~ Suwanrumpha (1980b) 1P1L~lJfl1~ LL~::~m~lLmtiULYitlU'l'm'lr1'l1fl'lLflYiYifllfl'l!UIfl 

Lr;1lJ~YiU Llfltl~).JL~fln LflYiYifllflr.illJ,)lJ 5-10 1Ji,)/'I!nlfl "Iln,jlJlJilfl'l'm'lfl1lJn1'l'iilJfll~1'l"11fl'lL~YiYiflIflU1L')ru~,)lJ 

-X') PI') tin'/\' fl'l"l flYl'l''l'P\\JLL U U LfllJtf U 'l'::nflU ~fl ~,)tlii Ifl ~11111 LL~::U ~ 1 tI L ii ).J~1fl tJ111l tI 1~ n ftfl~"I fl Yl '1'1 P\\JU UU L~lJ tf . . 
.1 .. , v " .1 .. ~ % - !'I - " u'l'::nflU'll'l(l1flnUnflfl'l camera lucida ,)llfltu'l'tJ1~~ LLfl::l'1m~lr1ru~llJ,)Yltll'l1fl'l'l'tJl'1fl ~lJn1'l'nlJfl1~l'l' lfl,)tJ 

SEM LlfltIL(Il1tJ).JlJi,)fltil'1 LflYiYifllfl Llfltl~).JL~fln L~YiYifllfl 'Dnln Lr;1lJr.illJ,)lJ 30 1Ji,)/'Dnlfl ,jl).Jl'/\'l'1~')tlJlnilJ . 
r.illJ,)lJ 3 ~f'l "Iln,jlJ~'IJlflfln"llnlJi'J~(Il1~,)tI ethanol ml).JLii).JiilJ1fltJ~:: 10, 30 , 50, 70, 90, 95, LLfl:: 

absolute alcohol ml).JLii).JiilJfl:: 2 flf'l flf'lfl:: 10 -15lJ1Yi ";11Ji'Jfltil'11~LL~'I~htJ Critical Point Dryer 

(Ba Izers tlJC PD020) "Iln,jlJ~ IflIJi'Jfltil'1UlJLL YilJlJi'Jfltil'1 ~h tIL YlU n1'J~fl'l~lJl~ 7'fln1'J ,jl LflYiYifllfl hJ~lU 
Yl'fl'l ~'JtIL~ifl'l Ion sputter "Iln,jlJ~ 1fl1Ji'J'fltil'1UlJ LLYiw;j'J'fltil'1 ~'JtlLY11.Jm'J~fl'l~ih~7'flm'J Llfltl4' IflL ~ 
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LFlYiYifl"'~":)It1~htJYffl":) (ventral) ;tJ "jlul'lfltJl..:)hJ~IUYlfl":)~'lmFlifl":) Ion sputter "IlmrtJ'htlmYi~'lti 
nftfl..:)"l~Y1'l''l'f'\lffiL~nmfltJLLUU~fl..:)ml'" (Scaning Electron Microscopy: ~~fl JEOL ttJ JSM - 5410LV) 

~'ltJ LFlYiYifl "''llU'''~tJ~YiU~'':)91 LL tJn n..:)'l':: ulU genus LL~::'l':: ulU'llU'" 1J11).Jiffl 2 LmtiU L YitlU'l'tJ1..:) f'l'IJfl":) LFlYiYifl '" 

LLIJi~::'llU'" L",m'lU'l''l).J Lfln~I'l'L~mrlU'l'tJ1..:) Fl1tJn11ntJfll~I'l''lJfl LFlYiYifl '" 

Lnu ul'lfltJl":) LFlYiYifl "'L~flP1m~I'll\l"'m~I'l''lJfl'':) LFlYiYifl '" L;..:)m).Jlru ;11n1'l'LnU 2 ~1 L"'tlftlnLLYifNn 

(;lfltJLtJLL tJ'l'l':: ulU'lJtJltJrlU ~'l~1 ~'ltl'l..:)ftlnLLYift..:)n(;lfltJ'lJtJl "'(;lI~1 330 l).JLFl'l'L).Jm LtJ'll'l":) L'lftl~l;tJl'1fltJ 

nftl..:)r)tJ'l'::~~I":)L'lftl 09.00-12 .00 tJ . 1'11).J~rnil~ril~tJ",B 8 ~rnil fmil~mYiLFlYiYifl"'L"'tln1'l'LL'llLtJ 

~'HLii":)LL~,,:)L1.J1nFl~tJl).JLLft::LL'llLLii..:)~~ru~1Ji1 - 80 n..:) - 85 fl":)f'\WJ!ftL:ntl~ (Bamstedt et al., 2000) LtJ 

~ fl..:)tJBu~ n1 'l'LtJ n1 'l':) LFl '11 ::~"j1 ul'lfl tJ 1,,:) 'l 1,,:) 11~~ ru ~ 1J i1~fl":) L ~ fl ft:: ftl tI~1 LL ii..:) "I 1 n,xtJ ftl":) Ln ~fl "11 n ul'lfl tJl":) 

LFlYiYifl"'~'ltl~lnitJ 3 Flf..:) ~).JLFlYiYifl",91tJ'ltJ 1 0 ul'l/'ll\l", L~'fl91LLtJnLFlYiYi'fl"'LUtJnri).JntJYi'll~1flntJ~1J1')1"'tI , , 

:)~ gut fluorescence L"'tlm::~tJ~'lmLM~Yh~ml).JtJ1'lFl~tJ 450-490 tJILtJL).JI'1'l' ~":)LnI'1n1'l'L1'fl":)LL~":) t'hYiU 

n1'l'L1fl":)LLM~LL"''':)'lJfl'':)Flftfl hYlft~ 1'iJ LtJm:: LYiI::'lJfl..:) LFlYiYifl'" LL~"''':)~lm~I'l'LtJm::LYiI::'lJfl'':)LFlYiYifl'''LUtJ 

LL Yift..:) n (;lfltJYi'll n~).J eu ka ryotes LLIJi nlYiU m '1L1fl":) LL~":) ~ t\' ).J:a..:) Ln '" m '1L1'fl":) LL~":)'lJ fl..:) Flftfl L 'l'Ylft~ 1'iJ LLft:: 

1rltI'lU~tJ (phycobilins) LL~"''':)~lm~I'l'LUtJn~).J autotrophic prokaryotes A'fl cyanobateria ~1'fl eukaryote 

n~).J haptophytes LL~::~lnYiUn1'l'L1fl":)LL~":)~L~mLLft::~YhLL~"''':)~lm~I'l'LUtJLLYift..:)nl'1'fltJ~l'1r)'llU"'~tJ~1fl 
..... 

LLUFlYlL'l'tI (Porter and Feig , 1980) 

• LFlYiYi'fl"'nri).J~ntJLLYift..:)n(;l'fltJYi'llLUtJm~I'l' , 

P1m-n n11ntJm~I'l' LFlYiYifl "''llU'" L~tJI'11l-J n1'l'P1mn LFlYiYi'fl "'n~l-J~ntJLL Yift..:)n I'1fltJYi'll LUtJfllm'l'LtJ 

iffl 1 n) L"'tI"jILFlYiYifl"'~LL'llLLii..:)Bl-JI'lI..:)B~~ru~1Ji1~'fl..:)tJ'l'::).Jlru 1 {'lLl-J":) m'fl":)LLft::ftl":)LFlYiYi'fl"'~'lti 

~lnitJ 5 Flf":)L~'flL'flILn~'fl'fl'fln "Iln,xtJ~l-JLFlYiYi'fl"'91tJ'ltJ 30-50 ul'l/'ll\l"'/LYif'\ L~'flP1m~nm'l'~::~l-J'lJfl":) 
NFlr)I'1'lLtJYl1":) L~tJm~I'l'L"'tlfj LI'l'l'1::~ gut pigments l'11l-Jfj~m'l'LtJif'fl 1 n) ~1~fuLFlYiYifl"'n~l-J~ntJ 

LL Yift..:)nl'1fltJYi'll LUtJm~I'l' L ~~l-J LFlYiYifl "''DU'" Ll1ltJ91tJ'ltJ 200 ul'l/'DU"'/L Yi f'\ "Iln,xtJm'fl":)~ltJm::"'Ih'mfl":) , 

LmLl'b (GF/F) L~m::"'Ih'm'fl":)LtJ~ft'fl"'Yl"'ftfl":) L~l-J~I'l'ft::ftlt1'fl::=iiLl'1tJ~'fltlft:: 90 ml-JII'1'l' 3 i1ft~~(;l'l' ~rl'" 

24 ill L).J..:) LtJ~;J '" LLft:: LiitJ "Iln,xtJ"j1 ul'l'fltJl":)l-J1 LLtln~'ltJ~ LUtJ~I'fl'fln~'ltlm'l'~tJm~tI":)~'lti LFli'fl..:)~tJL~~tI..:) 
rfl'ltln1'l'l'1nl'1::nfltJ 91tJ'ltJ 3,500 'l''flU/tJIYl tJltJ 15 tJlYl "j1~I'l'ft::ftlt1~'ltJL~m).Jlm 1 i1ft~~I'1'l' fjLFl'l'I::~ 

, 
rfl'lmFl1fl":) HPLC 

• LFlYiYifl"'n~l-J~ntJLLYift..:)n(;lfltJ~I'1r)LUtJm~I'l' 

P1nh'I'DU"'mm'l'~YiULtJm::LYiI::L"'tln1'l'fjLFl'l'I::.Jmm'l'''Ilnn1'l'~lul'''m::LYiI:: (stomach content 

analysis) L~'fl;11m'l'P1nh'lfl":) f'llh::n'flu'IJ'fl..:)m~I'l'LtJm::LYiI:: L~'flL ~Yl'l'1U~1 LFlYiYi'fl "''DU",~P1nh'lntJfl::h 

LijtJ'flI~I'l'LLft::4'''''fl~LtJ trophic levelL'" ~).JL~flnLFlYiYifl",91tJ'ltJ 20 ul'l/'DU"'/LYif'\ "Iln,xWr"'LLft::utJ:;;n 
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, 
tJ1'\.111U1"nJuh.nru'1Jtl~m'\.l111 \Jm:: LYi 1:: f.1tl c'hiitJ1'\.111L~hJ1,xF1:: LL \J\JL~'-J 10 F1::LL\J\J LLfl::1,xF1:: LL\J\Jfl~'\.I~\J 

~N m '-J ~ ~ ci'l\J'1J tl~ tll'\.1 I 11 \JY\ 1~ L~\Jtl 1'\.1 I 1 ~ I L tl ltl I '\.II 11 \J m:: L ','iI:: s m ea r tJ\J m::9 n ~ 1fl ~ ~ mil 

tl ~ f'l t.h:: ntl tJtJ1'\.1 I 11 \J n 1:: LVii:: LLfl::Y11 ~ L~\J tl 1'\.1 I un u 11;'( nft tl ~9 flYl1UI"J LL fl:: n ft tl ~9 flvm f'\~ L ~ n U11tl\JLL tJtJ , , 

'l'ltl~ml~ (Scaning Electron Microscopy : ~,xtl JEOL l\J JSM - 5410LV) L~U~1m'\.lTi'1\JYII~Liii\JtJ1'\.1Ti' 

'1Jtl~ LF1ViYitl ~~Ui LI;i'1tm ~'ltl th~ U11'-J,r\J U1tl\J 1 \Jm1~ m~1~ ru l1\J1y\ m'1Jtl~1m~ I'll \J m1ii\JtJ1'\.111~'lUnfttl~ 

'flY\11f'\~L~nU11tl\JLLtJtJcitl~nn~1\J'jJtl 3 n) 

• 
~m~1'-J'lfl;hmYi1\Jxu'lJtl~m'-JlruF1fltl L1Ylft~ ltl 91nm11 LF1n::~~!hu1fi Fluorometric method 

(Arar and Collins, 1992) L~mntJJ1(;1')'-J1::~tJFl'l1'-Jftn 91nn'lJl nfll~J, LLfl::m{ltl~\JYitl~Jl~'lUm::tJtln 
LntJJ1'-Jl1'l'-Jrl\J mtl~Jl~'lU ~1mtl~1\Jfltl\J 'IJ\Jl~m 200 1'-JLF11L'-JU11L~tl LLUnLLYifl~nU1tl\J~ U1rJLLft::'1JU::~ 
LL'IJ'l\Jf'ltlu1\JJltltln 91mr\Jmtl~Jl L~u1ifLy\F1\jF1m1mtl~LLUnLU\J'l'l'l\J (size fractionation technique) L~tl 
LLtl~LLYift~nU1tl\JY;'lLU\JMNmi'-J'IJ\Jl~ fitl mi'-J1'-JLF11LLYifl~nU1tl\J'1J\Jl~L'IIft~ 20.0-200.0 1'-JLF11L'-J(;11 \J1L\J , , 

LLYifl~n (;]tl\JLLfl::YlLF1 LL Yifl~ nU1tl\J'1J\Jl ~ L 'IIfl~'1J\Jl ~ L'IIfl~ ~.:J LLt;i 0.2-20.0 1'-J LF11L'-J (;]1 tJ\Jm::~1~mtl~ GF/F 

91n~\J LntJn 1:: ~1~mtl~~~'\.1 '-J ~ LL'll LL ii~ 1 ~9\Jn~19 ::yh m1'S LF111 ::~'-J'lflii 'l11 lYi 1 \J XU'll tl~m'-Jlru F1ft tl L 1tl fl ~ I fI 
L~U~rlMfltl hYlfl~ LfJ ~'lU~11fl::~nUtl:::nL(;]\J 90% LLfl::1 ~m1Lrtl.:J LL~~'IJtl.:J F1ftf:l L1Ylfl~~~rl~ 1~~'lmF1itl~ 

Fluorometer (Turner Design modeI10-AU) 

• Fl'l1 '-J'\.I fll n'\.l fll mLfl:: Fl'l1'-J'Q n'Q '-J'1Jtl~ LL Yi fl~ n (;]tl\J~ (;]rJ 

LntJ vl'ltl th.:J LL Yifl~n U1tl\JLLt;i fl::~ mi1 L~tl "n~1Fl'l1'-J'\.Ifli n'\.lfllU'lJtl~ LL Yifl~n (;]tl\J~ (;]rJ LLfl:: ~mt1n~ '-J , 

nauplius LLft::n~ '-J ~ ~1'IJtl~ LF1rlYif:l ~ ~.:J LLYifl~n (;]tl\J'IJ\Jl ~ 1'-J LF1 HL Yift~n (;]tl\JLLfl::'IJ\Jl ~ L~ L 'I! LL Yi fNn (;]tl\J L~U 1if 

mftlnLLYifl~n(;]tl\J 'IJ\Jl~(;1') 103 LLft:: 330 l~LF1n~m 'IJ\Jl~L~\J~1f'\\JtJnfll.:Julnn.:J 30 L'II\J~L~(;]1LLft:;Fl'l1~ , " , 

UI'l 1 L~(;]1 ~~~1(;]11~tlmlm11'\.1fl'lltl~Jl (flowmeter) ftlnLLYift~nU1tl\J1\JLL\J'l1::~tJ'lI\Jl\JrltJn'lJl d:l\J 

L'lftl 1 \J1Yl~TI~ftJ~~flln'll\Jl~m~ L'lftl 3 \J1Yl~I'\.1ftJ~~ftln'll\Jl ~mhlC1.iYilm1ftln~~fllnLLYifl~n(;]tl\J 

~tl~F1f~ vl'lmh.:J~1(;)LntJfn~11\JJlm~tlf~I~\J~iiF1'l1~Lii~ii\J~~YilU1tlUfl:: 5-10 91 LL\JnLLYifl~n(;]tl\J , 

, 
vl'lmh.:JYliiFl'l1~'\.I\Jl ml\J~~9::nn LLtl~ ~'lU 

" " 
tjumruLLtl~i'I'l\J LL Yi ft~n U1tl\JLLtJtJ Folsom' splitter LLft::~ ~,rtJ LVi U~tJl~i'I 'l\J fh\J'lruFl'lI~'\.I\Jl LL ll\J'lItl~ 

LLYifl~n(;]tl\J~(;]rJLU\J91\J'l\Jvl'll'itlm~lmJl 1 00 flntJ1f'\nL~m 
" 
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Depth sounder ~1tl liiL:ntln~i1Lf'i~tl.:J~).J1uutlm~U~LL~~u~1ui1~).J~"m-Jn~1'1-1fu,b.:J .r~'>1ruWl~ Fl'J1).J . ~ ~ 
, 

Lf'1).J m).J1rutltln:nL~'Wft~ft1U (DO) LL~~Fl'J1).JLU'Wm~-Lu~m).J1~~UFl'J1).J~n ~,)ULFl1tl.:J Water Qyality 

Checker (WQC-22A) LLft~'I-11ml).JLU1.:JLLM'lItl.:J~1~,)ULL~'W secchi disc 

Lnml')tlth.:J LFlYlYitl P1 L~tl ~ m~l'1h.:J L ')ft1m1n'Wtl1'1-111'l1tl.:J LFlYlYitl P1 L~U~1n LL Yift.:Jrl Intl'W l'WLL 'W,)'1~~U 

'IJ'W1'Wnu~,)~1 u1L')ru~~Yi1'WIJl')Viu1nFlfttl.:Ju1n'WFl1 ln~~mil PP7 tl1,)UlnYi-J'I~'1In~.r'Wlnn U1L')ruu1n 

Flfttl'lU1n'WFl'1 1'W'!!,)'1L')ft1~LLlJln ~h.:Jn'W 4 'lh'l1'W1tlu.r'W~tl '!!,)'1L,)~1~1ti'l'llru~~1ft'l '!!,)'1L')ft1~1ri1ft.:Jft'l ~1 
• ~.t .J ~.t ~ ,~ ..J ~ ~''i'.J~ 
m'M'lI'W LLft~1l,)'1'W1'IJ'W~'1~P1 .'W1~'I-1,)1'1,)'WYl 25-26 Yi'l~fllFl).J Yi .PI . 2551 m~1~fl1YimtlU1'1.~ULLll''W 

~1LL;'1LL~'1't1'WVi LL~~,j1LULL'!!LL;'1~flruWJ~ - 80 C1'1 - 85 tl.:JPl1L'l!~L~U~ (Bamstedt et a/., 2000) LYltl1if 

~n~1'1!il~tl1'1-111'IJtl.:JLFlYlYitl~'I!il~L~'Wm).J1fim'11'W,.hiitl 1 n) 

1. 4'P1n~).Ju1L')ru~mFlN~11.:JU1~'I!1mLFlYlYitl~ 1'WFl~1UFl~'1n'W~hu Clustering analysis L~U 

Yl~11ru1~1nf'hFl'J1).JFl~1UFl~'1 (Bray - Curtis Similarity) 'lItl.:JLFlYlYitl~L~uliiLumm).J Primer 5 (Clarke 

and Gorley, 2001) 

2. ~ LFl11~~m1).J~ ).J~'Wtf1~'I-1~1'1'1!il~tl1'1-111'l1tl'l LFlYlYitl ~'I!il~ L~'W 1 'W 1~U~ 1Jl,) L~).J.rU 1'Wm~L Yi1~ 

num).J1ruFlfttlhYl~~ Lf) L~u1if~ft'lltl'lm'1~n~1~1nrhm1L1tl.:JLLM LmuuLViuunum1).J'I-1~1n'l-1~1ULLft~ 

Fl'J1).J'I-1'W1LL 1..I'W'lItl'l LL Yift'lrllntl'WYl'l!'lI'W1 ~ L).J LFl'lLL Yi~'1rllntl'W 'Wl L 'WLLYi~'1rl IJltl'W LL~~YlLFl LLYi~'1rl IJltl'W 

3. ~ LFl11~~Fl,)1).J~ ).J~'Wlh~'I-1~1'1t1~4'u~'1 LL ') ~~tl).JYl1'lmUfl1Yi.LLft~m).J1ruFlfttl hYlftftnu LFlYl 

Yitl~'I!ilP1L~'W LP1Um1'\.11~1~).JU1~~Yl~~'I-1~).J~'Wfi (correlation coefficient) 



. 
• ~''i''''' 1" ~lY'lYIiI'ltlUl 'hrl'r'Wjtl~VlL}Il"'J1:::t'll-J \.mlrf'ln~ Qut piQment 

n 1 rri mtl n 1 r~ 1 U U nth::: LnVl tll\'=l1 r1 un r::: L'v'n::: lL ft :::Vll-.l L~U'fll\.=11 T'1I tl-.l Y r1Y1Yl tl ~ 'llilPl 

Pseudodiaptomus annandalei LYlf'lLiJU Y~UHr;l"ltlUl-.lYP'lY1Vi'flPl~lnUTL'HU1..hnLLlJJ1Ul-.lUT:::n-.l -l-.lW1Pl 

~:::L;-.lLVlT1 L~'fl-lPln~l-JYP'lY1Yl'flPl'llilPl P. annandalei L{jun~l-JnuVl'll\.=lTtlnWrli1'nPlU1fi gut fluorescence vl'lU 

nfttl-.l epifluorescence microscopy T~fJn1Tnr:::~Uvl'ltJLLt'l-.l~Vh (blue exitation) iJl'1'lll-JfJ1'l1U'rl'l-.lP'l~U 
450-490 ulTwl-JIiIT UrL'lruVll-.lL~U'fl1\.=11TLLft:::nr:::LVil:::'1Itl-.l P. annandalei LVif'lLilu ViU'l1UrL'lrunr:::LVil::: 

Uft:::Vll-.lLUiu'fl1\.=11T'l1tl-.l P. annandalei LYll'llilfJilmTLT'fl-.lut'l-.l~~l-J 
... 

D .. 0 I 1:1 d 

mTUl P. annandalei LYlf'lLl-JfJ ~lU'lU 20,30, 50 LLft::: 100 'flfJ1-.lft::: 4 '111l-Jlf'1nliln1Tt'l:::t'll-J'1Itl-.l 

NP'l11i1~lUVll-.lL~Utll\.=11T'l1tl-.lYm'1VitlPl'l!ilPl YlU gut chlorophyll a LLft::: gut phaeopigment uurtJutl~lu'!I'l-.l 

0.070 n-.l 0.144 ).lg ind",1 LLft::: 0.261 n-.l 0.390).lg ind",1 1i11l-Jfhr;lu (pJ~ 9) Y~fJVhn1TrinlilLt1TfJULViuu 

~lU'lUYP'lY1Yl'flPl~L\.=Il-Jl:::t'll-JlumT;;nlil gut pigment '1Itl-.lYP'lY1Yl'flPl'llilPlL~UUrL'l ru'tll"lUlnVil1-.l -l-.l\.=l1Pl 

UP'lTI'ITfiTTl-JT1'll YlUrlllll-Jlru gut pigment ~ln P. annandalei LVif'lLilfJ ~lU"lU 50 r;l"l ilf'11~-']~Pl ~tl ilf'11 

gut chi a Lvhriu 0.144 ).lg ind·1 
LLft:::ilrh gut phaeopigment Lvhriu 0.390 ).lg ind",1 ;-.lill'h1nftL~fJ-.lriu 

lll-Jlru gut pigment L~~fJ~1if P. annandalei LViI'lLilfJ ~lU'lU 30 r;l'l ti'il ilf'11 gut chi a LLft:::f'11 gut 

I '" -1 -1 co ...... d I" .J 
phaeopigment LVllnu 0.134).lg ind Uft::: 0.289).lg ind 1i11l-Jftlt11U ~ln~ftn1Tf'lnlilViU'll"lU"lUVl 

~ _ "_~ 'i'''' eM d ~ al ~ J:-
L\.=Il-Jl:::t'll-J Lum T"l Lr1T1:::\.=IuTl-Jlru gut pigment '1I'fl-.l Lf'lViYl'flPl r1'fl 30 IN 50 1iI"l m:::PlUP'l"lll-JL'll'ill-JU (p< 0.05) 

'C 
C 

~ 
C ., 
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• zut dlI a 

• zut phaeopi:ment 

20 fl'l 30 fl'l 

vnn~"11"iI,.eM 

pJ~ 9 lll-Jlru gut pigment luYm'1Yl'ilPl'llilPl Pseudodiaptomus annandalei ~lU'luull-.l1 (f'11L~~t.J±~"lU 
J 

LUfJ-.l LUUl-Jlli1 T131U) 
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'h~L,)fl1~L\nn::~).JL\Jm1LnUI'l'"lfl£h~Lf'lYh'ifl~L~fl~m:nm).J1ru gut pigment 

n11 ~ mt1,h~ L'"lfl1 L ~).J1:: ~).JL \J n11LnU I'l'"lfl U 1 ~ Lf'lYiYi fl ~ L~t1 L~Yi1::'Jj\j~ Pseudodiaptomus 

annandalei LtI\JLf'lY;m)~,!!\j~L~\Ju1L'"lru~1'"lt.hnYi,r~ 9~Wr~\Jf'l1f'(TD11).Jn'!! L\JL~fl\Ji1\J1f'l).J 2551 Hili1 

m1LnUI'l'"lflU1~ 2 ,h~ ~fl L\J,h~Lih1::wh~L'"lft1 05.00-06.00 \J. LLft:: 'lh~LU\J1::~~1~L'"lft118 . 00-19 . 00 \J . 

YiUm).J1ru gut pigment L~~t1'l1fl~ P. annandalei ~~LYif'\Li1t1LLfl::LYif'\0\J'hwihi11'l1 gut chlorophyll a 

LLft::1'l1 gut phaeopigment LL1.h~\Jfl~LtJ'rl'"l~ 0.068 ti~ 0.184 J..I.g ind" LLfl:: 0 .014 ti~ 0.164 J..I.g ind" 

1J11).J~1(;)U ~'"l\Jm).J1ru gut pigment L~~t1'lJfl~ P. annandalei ~~~fl~LYif'\LtJ'rl'"l~LU\Ji11'l1 gut chi a LL1.h~\J 

fl~L\J'lh~ 0.030 ti~ 0.157 J..I.g ind" LLft::i11'l1 gut phaeopigment LL1.h~\J'll~L\J'Il'"l~ 0.004 ti~ 0.155 J..I.g ind" 

(IJ11n~~4) "I1nm1~m:t1YiU~1m).J1ru gut pigment 'lJ'll~ P. annandalei LYif'\Li1t1LtJ'lhwif1"11n'll'"lf;l 
, 

., I ........ 

j;]')'llm~mn1:t1 

Ml1Yil-1\JVli11'l1 gut chi a Lvhrlu 0.124 J..I.g ind" LLft:: gut phaeopigment Lvhrlu 0.106 J..I.g ind" 

LLfl::m).J1ru gut pigment 'lJ'll~ P. annandalei LYif'\Li1t1L\J'Il'"l~LU\J "I1n'lJ'"l~I'l'"l'llU 1 ~~fm:t1~1l1Yil-1\JVli1 

m).J1ru gut chi a Lvhrlu 0.157 J..I.g ind" LLft::1'l1 gut phaeopigment Lvhrlu 0.145 J..I.g ind" ~~n~1'lJ'"l~ 

1'l'"l'llU1~~t.l).J1~~f.lruwJih~'ll~ 'llU1~i1,rtl~1~rv~1::(;)Uf'l')1).JL~mr\J (p< 0.05) 

05.00-06.00 \J. 
v .. 

'Vl\J'Vl 

18.00-19.00 \J. 
v .. 

'Vl\J'Vl 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

M 

F 

Gut chi a 

0.124±0.026 

0.108±0.041 

0.100±0.037 

0.166 

0.148±0.045 

0.184 

0.068 

0.166±0.017 

0.157±0.073 

0.104±0.032 

0.030±0.027 

0.067±0.012 

0.091 

0.075 

0.076 

Gut phaeopigment 

0.106 

0.054±0.032 

0.014±0.057 

0.000 

0.000 

0.086 

0.026±0.078 

0.097±0.078 

0.145 

0.004 

0.008 

0.000 

0.155 

0.056 

0.086 
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ri'llJ P. annandalei LYH'\~yjUr)1Uhnru gut pigment llJ'h 'lL;h~~~~l\J'll'l~~tl).JH~flru~J;])j~tl~ 

LUlJL'lft1 2 i'lL).J~ L~EJi1Fl1 gut chi a Llhiu 0.184 ~g ind·
1 

LLft:;Fl1 gut phaeopigment Lvi1nu 0.086 ~g 

ind-
1 

LLft:;m).J1ru gut pigment llJ,h~LijlJ'jJtl~ P. annandalei Lm\~~~~~1lJ'jJ'l~I1i''lmh~~tl).Jl~~ 

flru~1J)j~tl~LUlJL'lft1 2 i'lL).J~ L'IllJL~mnullJ,hwihFl1 gut chi a Lvi1nu 0.075 ~g ind-
1 

LLft:;Fl1 gut 

phaeopigment Lvhnu 0.056 ~g ind-
1 m).J1ru gut pigment Lf'lYiyjtl~'llil~ P. annandalei ~~Lyjl'\~LLfl:; 

LyjI'\Li1EJyjUrl1 ~~llJ'Il'lwihLLfl:;'ll'l~LijlJ mmru gut pigment r,nn P. annandalei ~Lnufn~1~myj~i'lEJ 

J1LL;~LL~~l1lJYii1m).J1ru gut chi a LLfl:;Fl1 gut phaeopigment i1Fl1~~ (;\~,jlJ1lJn11Lnur;i'lmh~Lf'lYlyjtl~ 
L ~tl ~n~1ilL 'l1'\7jY1EJ1n1TnlJtl1~1T f'l'l1L~tln Lnu l1i''ltlth~ Lf'lYlyjtl ~ 1 lJ,h~ L ih LLft:; f'l'lTLnU fn~1M1yj Lf'lYiyjtl ~ 
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FI'l1~".\ .. nullW1Jtl-.lLI'lViVitlI/1UTL'lru.fl1'lt!1m'nr-.l 4'-.lWlI/1WI'lTf'i1firrm1"l11wL~tlWIJj~11'l~ 2550 ~-.lLUW 

[;)'l UVlW1Jtl-.l~~cJW U~:L~tlWVi~~fl1I'l~ 2551 LUW[;)'l UVlwlw~~ Uft-.l Viurhlw~~cJwill'l'l1~"'w1 UtlWL~~t.l1Jtl-.l 
LflVlVitll/1~jj'tJw11/11mynrl1 1 03 b.JLmL~IJlT tl~lw'll'l-.l 2.22x106 n-.l 2.43x1 0

7 [;)'lli1mfi~1IJlnl1 100 \lnU1l'1n 

L~1Jl1 U TL'l rut! ~1t.1 U"'~~IJl:fl~Vi niJf'1'l1~"'W1 UtlWL~~t.I'tJtl-.l Lf'1VlWfll/1 ~-.l ~1/1 fl'lW1W~~ Uft-.lViUf'1'l1~"'W1 utlw 

lItl-.lLI'lViVitll/1~il'tJW11/11"'nJnrl1 1031~Lfl1L~1Jl1ut!nrWtl~lw'll'l-.l 1.73x10
6 

n-.l 1.90x10
7 [;)'lli1mrr~1U1nl1 

.. .J - t! t!'" .1 J ~... \' ~ ... 1 00 ~nU1I'1nL~U1T 'I!-.lUTL'lru 1nfl~tl-.l 1nWI'l1~fl'l1~"'W1 LL],,!WL~~t.I'tJtl-.l LI'lViVi'flI/1~-.l~1/1 LI/1t.1 LI'lViVi'fl1/11:t.I: 

nauplius illl/1fl'lWfl'l1~"'W1 UtlWTtlt.l~:: 58 lItl-.l LflViVitll/1~illlW11/11"'nJwh 1 03 1~ LmL~U11 U~:ilfl'l1~ 
"'W1LLtlwuTL'lrut.l1"l11m~Wfl~'fl-.ltl,)tJ5'flLVhnu 3.44x10

6 [;)'l1i1'flill~1Ulnl1 100 \lnU1I'1nL~UlT (It!~ 10) rhw 

lw~"J LLft-.lViU LflVlVi'fl1/11:t.I: nauplius iJll/1ri'lWFI'l1~"'W1 LLtlW~1/1 LUW T'flllft: 77 1I'fl-l LI'lVlVi'flI/1~iJlIW11/11"'nJ 
nrl1 1031~LmL~Ul1 ~-lLflViVi'flIllT:t.I: nauplius lWUTL'lrut!1nl'l~'fl-lt!1nwmilfl'l1~"'w1LLtlWL~~1I~-l~1/1 
1.75x1 0

7 [;)'l!il'flill~1U1n11 1 00 ~nU1f'1nL~m (rtI~ 11) ~1".fUltflfl'lWfl'l1~"'W1 LLtlWlI'fl-lLflViVi'flIll~jjllW1tfl 

l".nJwh 330 b.J LmL~II1T~'lWl"'nJ LljW LflViVi'flVl1:t.I:[;)'l LIR~1t.1 lw~~cJwViUrl1F1'l1~"'W1 LLtlWL~~t.llI'fl-l 
LflViVitltfltl~lw'll'l-l 1.70x10

2 
n-l 1.87x10

s [;)'l1i1'flill~1mJ1 100 \lnU1l'1nL~1I11 ViU"'W1LLtlW~-l~V1UTL'lru 
t!1nfl~'fl-lt!1nWm ~-l LFlViVi'fltflT:lI:[;)'l LIR~1111w~"JcJwillV1fl'lWf'1'l1~"'W1 LLtlW~1Il LUWT'flllft: 83 1I'fl-.l LflViVi'fltfl 

~-l"'~tfl~iJ1Jw1tfll"'nJnrl1 330 1~LmL~IJlT (It!~ 12) fl'lW1W~IiJLLft-lFl'l1~"'W1LLtlwL~~mLt!1trW'fl~lw'll'l-l 
1.03x10

2 
n-l 3.66x10

s [;)'l!il'flill~1UljJ1 100 \lnU1I'1nL~UlT ~-liJFI'l1~"'W1LLtlW~-l~tflUTL'lrut!~111LL"'~~ 
lJl:fl~Vin LUlt.lllllfl'lWf'1'l1~"'W1 utlWlItl-lLI'lVlVi'fll/1l1W1tfll".nJnrl1 330 b.JLmL~Ul1~ulLljwT'flt.l~: 85 (rtI~ 13) 

~-.llmf'1VJVi'fltfl~iJ1Jw11/11"'nJnrl1 330 b.JLmL~IJl1L~'fl~n~1n1jiiw'fl1"'1j1J'fl-lLf'1ViVi'flV1"l1ilI/1Luiw 

100"1. 27,s00,OOO 

80-;. 22,000,000 

;: ~ 
·c a 

~ 60~. 16,s00,OOO ~ 

" ~ '!. ... ;: 
c -5 ;: ... 40"/ • 11,000,000 ;i ... 
~ ~ ... 

c 

20-/. S,SOO,OOO 

0% 0 

PPI P~ PPJ PPS 
1'1f1fJl.U 

PP6 PP4 ,JPJ'7 PeJ 
IfJ.~nl1';1\hn,.u~ 

Cop_pod naupUl Cop_podld m Adult 1-Total 

It!~ 10 'fl-l~t!1:ntlUlI'fl-lLflVlVi'fl1/1 ~il1Jw11/11".t1!nrl1 1031~LflTL~IJlT UTL'lru.fl1'lt!1nViU-.l 4'-l".1V1 

wml'lrfin~i1"l11w~~cJw 



;J: 

-~ ,... 
;J: 
;I: 
;; ,... 
r-
£ 
;J: 
r-

-ti 

~~ 

21,000,000 

80% 
17,500,000 

;; 
14,000,000 

;:i 

'" => => -
10,500,000 

)g 
;r 

-5 
;i 

7,000,000 
,: 
;; .... ,. 
c 

20% 
3,500,000 

0% -f---J--r- 0 

PPI PP2 PP3 PPS PP6 
i1,'II' IU.\I 

Copepod oaupUi Copepodid rza Adult -&-Total 

100% .-TT""1n----rrTT- -rT'"Tr- 1I'"Tn----..---.,----rr-.---y..,,- --nrr-,-- 22 5,000 

80% 

60% 

40% 

20% 

0% 

PPI PP2 PP3 

th"11l~.\J 
PP5 PP6 PP4 PP7 PP8 

.. , tI ~ 
~'iI.~~'il1~ 1n"'\J./I 

180,000 

135,000 

90,000 

45,000 

o 

Copepod nauplil _ Copepodid ~ Adult --- Total 
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..... 
;i 
;:i 
G 

-= -= )g 
:;:s: 

-:: 
;= 
:;:s: 
;I: 
ri .... 
r-
£ 

pJ~ 12 'il-.ll'1iJ'l:;n'ilu'lI'il-.lTp;]YiYi'ilUl~i1'l1l.nUl1""n.Jn~1 330 'U.JTp;]'lll-JIn'l U1L'lNt:ll'l1.hnYiu-.l 4'-.lW1Ul 

'Uml'iTti'nl-Jr1"l11'U~"JtJ'U 
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100% 40000 

80% 32000 i 
;: ;::i 

-5 G 
Q ,.. Q 

;: 60% 24000 -~ ~~ ~ ,.. '-' 
f"I ;: 
Gi: -c ;: 40% 16000 
f"I ;:: 

-tc; ;: 

~~ ~ 
~ ,.. 

20% 8000 f"I 
Gi: 

0% o 

PPI PPl PP3 PP5 PP6 PP4 PP7 PPS 
,]''Ii'IJ~.lJ ~1I.~;ti"nhn"u~ 

Copepod naupIli _ Copepodld rn Adult -'-Total 

l1J~ 13 'tl..:JI'11..1r:n'tlU1J'tl..:JLVlVh'i'tlUl ~il1J'WIUllV1Cklnrl1 330 1lJLMLlJ(;1T UTl'lCUtll'l1..1lnv·I1J..:J 4'..:JVI-)Ul 

'W1'l1'f'iTfirTlJ 1'1'l11'W~~ Uft..:J 

'tl..:J 1'11..1 r: n'flU'lIUUl1J'fN LVll1W'flUlUTl 'l CUl..h'1!lU lft'Wllft :tll'l1..1l nwu..:J 4',m-)Ul'WVlTf'lTfi1'1'lJ 1'1'11 

m rri mn'tl..:J 1'11..1 r:;ntlU'1IUUl1J tl..:J LVl¥1wtlUlU Tl 'l ru'tl l'l1..1 1 nwu..:J 4'..:JVI-) Ul'Wl"l rf'1Tfi1"l'lJ 1'1'11 ~il1J'Wl Ull VlrY 

nrl1 330 1lJLf'lrllJ(;lr l'W~~rJ'W Uft:;~CiJllft..:J WULflViw'tlUl 5 n~lJ~'fl calanoid copepods, cyclopoid 

copepods, poecilostomatoid copepods, hapacticoid copepods Uft: siphonostomatoid copepods lU'W 

LVl¥1Wtll'l0'..:J~'W 29 'IIul'lr.nn 16 f'lT'tlUVlT1 iJ Calanoid copepods lij'WLfl¥1Vi'tlUln~l-Jl~'Wilf'l')ll-JVlftln'1lUI'l 
Llft:;Vl')ll-JVI'WlllUW1Jtl..:J LflViVi'tltrl~..:J~trI ViU0'..:J~'W 16 '1IUtri "n n 6 Vl1'tlUVl 1'l ilVl'lll-JVlWl LlU'Wlll~Utl~lw'lI'l..:J 
2 n..:J 9,832 vl'l~tll.frl-Jl(;lrJl 100 ~nU1f'1nll-J(;lr llft: 'lI'l..:J 1 n..:J 3,860 vl'l~tlilll-Jl(;lrJl 100 ~nUlf'lnll-J(;l11'W 
~CiJrJ'Wllft:;~~ llft..:J (;lll-J!hilJ LVl¥1VitlUln~l-J~ilVl')llJVlftln'1lUUlr'tl..:Jft..:Jl-J1 fi'fl hapacticoid copepods wu 

5 'lIUUl"'lln 4 Vl1tlUVll'l iJVl')Il-JVI'WlllU'Wlll~U'fl~l'W"li'l..:J 5 n..:J 16 vl'lc;itlilll-Jl(;lrJl100 ~nU1f'1nll-Jm l'W~~rJ'W 
llft:; 'll'l..:J 1 n..:J 7 vl'l~tl1..l1l-Jl(;lrJl 100 ~nUlf'lnll-J(;lrl'W~CiJUft..:JLfl¥1Vi'fll'ln~l-J~iJfl'lIl-JVlftln'llUl'lnUll-J1 ~'fl 
poecilostomatoid copepods VilJ 4 '1IUUl "'lIn 3 flr'tlUVl1'l LUlU cyclopoid copepods ViU 3 '1IUUl "'lIn 

, , 
2 VlT'flUf'll'l t'h'WLflViVitltrln~l-J siphonostomatoid cope pods iJVl')Il-JVlfnn'1liltrlu'tlu~trI ~..:Jlij'WLm~VitlUlV1 

UilNii1(;llluu1..1r~(;lViU 1 'lIUe;] ((;lI11..:J~ 5) 



Calanoida 

Cyclopoida 

Acartia pacifica 

A. sinjiensis 

A. plumosa 

A. erythraea 

Acrocalanus gibber 

Pseudodiaptomus sp. 

Pseudodiaptomus spp. (copepodid) 

P. bispinosus 

P. annandalei 

P. cf. trihamatus 

Ca/anopia el/iptica 

C. austra/ica 

Labidocera spp. (copepodid) 

L. minuta 

Pontel/a sp. (copepodid) 

Pontel/opsis sp. 

Subeucalanus subcrassus 

Subeucalanus sp.(copepodid) 

Centropages fureatus 

Tortanus foreipatus 

Oithona sp.A 

Oithona sp.B 

Mesocyelops sp. 

Poeeilostomatoida Corycaeus sp. 

Harpacticoida 

Hemieyelops spp. (copepodid) 

Hemieyclops sp.A 

Hemieyelops sp.B 

Hemieyelops sp.C 

Mierosetel/a norvegica 

M. rosea 

Maerosetel/a gracilis 

Clytemnestra rostrata 

Euterpina acutifrons 

Siphonostomatoida Caligus sp. 
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PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8 
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PP1 PP2 PP3 

_ P. annandalei 
IIDIII Pseudodiaptomus sp.A 

- Other 

PP5 PP6 

37500 

30000 

22500 

15000 

7500 

o 

PP4 PP7 PP8 

A. sinjiensis 
Pseudodiaptomus spp. copepodid 

~Total 
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pJ~ 15 ~1Jlt'hUI'l'l1l-J\.1U1 LL \.h~lItl'lLI'lVh'ltllJlllU1IJll"HY n~1 330 1l-JLI'lTLl-J[J1 T lJTL'l rul.h'11 1 tJLftULLft :: 

'tl1'lLhnVHr'l 4''1wrlJluml''ir1inl-JT1111u~~Uft'l 

o 0 

LUlJT L'l ruu 1 '!l1tJ L flUir'l VI ::1Wfl'fl n UfI::U 1'111 tJ L flUir'l VI ::1U(;l n 

P. annandalei ill'l'l1l-J\.1U1Ul.lU~'1~UliiUlLUU1'fltJfI:: 5111'fl'lLm~Yi'flUl~illlU1UlL\.1n.Jn~1 330 1l-JLI'lTLl-JVI~'1YilJ 
LUlJ TL'l ruu 1'll1tJ Lflulu~t'JtJu Ll1ltJil\.1U1 LLl.lU~'1~UllJ TL'lruU1'!l1tJ LflUa'l(;l ::1U(;l n lnft LL U'lU1'll1tJ LflU\.1~U1U 

LlJ L~ mJtJn lmh::\.1~1'1l'lfl'fl'llJ1'1 L~tJ::LLft::l'lfltl'llJ1'1"'l1n LLfI:: Pseudodiaptomus sp. lulJ TL'l ruu 1 '111 tJLft U 

a'lVl ::1Utltl nilI'l'l1l-J\.1U1 ul.lut'l'l t'lUllJ TL 'l ruu 1'll1tJLflUl'lft'fl'l~1tJlltl l'l'lUU1'!l1tJ LftUa'lVl ::1UI?l n ill'l'l1l-J\.1U1 LLl.lU .. , 

~'1~UllJTL'lruU1'!l1tJLflUa'lI?l::1Ul?ln lnftuu'lu1'!l1tJLftU\.1~U1UlJ1'1ftn ilI'l'l1l-J\.1U1 ul.lw~~tJLnftL~tJ.J rlU 1,376 

i'lui'flml-J1I?lTJ1 100 tJnlJ1I"1nLl-J(;JTLLfl:: 1 ,358 i'lui'flml-J1I?lTJ1 100 tJnlJ1l"lnLl-J1?lT [J11l-Jft1t11lJ ;.Jui1.J"l1nlu 

... J~ ... _ 0 J~ _., .~ ~ ., .~ ~... ... 
~17J LLfI.JVI LI'lYiYi'flUlllUVlLUlUVI LUlJ TL'lruu1'!l1tJLftUw.J(;l::'lU'fl'flnLLfl::u1'!l1tJLftUw.J(;J::'lU[J1 n I'l'fl A. sinjiensis l-J 

0.1 ~ 0 .r:::: ... -."1 t1" ~.....J ... 
1'l'l1l-J\.1U1LLUWUfttJ 1,344 (;J'lUltluTl-J1(;Jru1 100 'i;lnlJ1f'1nLl-J(;JT I'lPlLuU T::l-J1ruT'fltlfl:: 29 1J'fl'lLI'lYiYi'flVlVll-J 

1JU111lL\.1n.Jn~1 330 1l-J LI'lTLl-J[J1T~YilJ1UlJTL '1 ruu1'll1tJLflulu~~ LLft'l LUltJYilJ\.1U1 LLl.lU~.J ~VllJTL'l ruuI'll 1tJLflU 

I'lfl'fl'lLn.JLA'.J 2,603 i'luifllll-J1(;JTJ1 100 'i;lnlJ1I"lnLl-J(;JT LLfl::lJTL'lruu1'!l1tJLftUa'l(;l::1u(;Jnlnftuu'lu1 

Ln.Jm.JllJL'i~ntl'i;lnlmh::\.1~1'1l'lft'fl'llJ1.JLntl::Uft::l'lft'fl'llJ1'1"l1n f'hu Pseudodiaptomus sp. LUULl'lv:lYi'flC;] 

- 0 ... .1 - ."1 " ~... J... ~ 0 0 1 ~ J ~ 
'!lUC;]LUlUT'fl.Jft.Jl-J1l-J1'l'l1l-J\.1U1UuUI'lC;]LuUT'fltJft:: 24 1J'fl.JLI'lYiYi'flUlVll-J1JU1C;] L\.1n.Jn'l1 330 l-JLflTLl-J(;JTVlYilJ LU 

lJTL'l ruu 1'111 tI Lftulu~~ LLft.J Lc;]tlVilJ\.1U1 LL l.lu~.J~C;] LUlJTL'l ruU1 ft1~1irrl-J'!l1 ~ LLfl::lJTL'l ruU1 '111 tJ LflUa.J 

(;J:: 1 U VI n 1 n ft LL U 'l U 1 L n.J n 1'1 llJ L ~ n tI ~ n 1 \.1 JJ T:: W11.J I'l ft 'fl.J lJ 1'1 L n tJ ::: LL ft ::: I'l ft 'fl.J lJ 1'1 "'l1 n LL fl ::: 
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Pseudodiaptomus spp. 'ltJ'Cl'Clur:::tJ::: copepodid lUULPlYi'V'l'ClVl~i:JPI'l1l-JVlU1lltlur'Cl-.lft-.l) .. J1 LVltJ~VllUU 

t.l " 'i' - .J_ 1" 1 'i' .J 1 -.~ 1 " r:::l-J1rur'CltJft::: 22 1J'Cl-.l LPI'V'I'V'I'ClVlVll-J1JU1Vl VlnJn'l1 330 l-J LPlTll-JUlrVl'V'ltJ UtJrl'lruu1"l11tJlftU u~~ Uft-.l 'V'ItJ 

l~'V'I1:::tJ1l'lruU1"l11tJlftUa-.lUl:::1'U'Cl'ClnVlU1lltlU~-.l~VltJ1l'lruU 1"l11tJ lftUPlft'Cl-.l Ln-l LA'-.l (rt.l~ 16) 

100% 

80% 

;:& 
-;:& 

::I ;60% .. .. 
r .. 
c: 
; 40% .... 
~ 

PP1 PP2 PP3 PP5 PP6 

P. annandalei - A. sinjiensis 

~ Pseudodiaptomus spp. copepodid _ Other 

100,000 

80,000 

60,000 

--lilII-------1oU--..... 1-+ 40,000 

PP1 PP2 PP3 PP5 PP6 

'I III u,;.:J .. 
IIIID Pseudodiaptomus sp.A 

-Total 

rt.l~ 16 itVlfhUPI'l1l-JVlU1lltlU1Jtl-.lLPlYiVitlVl"llilVilLflU tJTl'lrUU1"l11tJlftUa-.lUl:::1'Utltln Uft:::U1"l11tJlftut1-lUl:::1'uUln 

~-.lVl1'VlUPlrI'l1finl-Jn"ll r:::wi1-l~~t.JUUft:::~~Uft-l 

t'l'lWLPlYi'V'ltlVl"llilVll~U~VitJtJTl'lruL'Cl'i1xi1'fl1'lt.l1nViW-.llu~~t.Ju ~tl P. annandalei i:JPI'l1l-JVlU1 utlu 

l~~tJ 2 .2 X 10
4 

(;]'lj;]tlUrl-J1U11J1 1 00 ~ntJ1l'1nll-JUlr ~VllUU¥'CltJft::: 59 1Jtl-.lLPI~VitlVl~i:J'1JU1VllV1Cllwh 330 

hJLPI rll-JUI ~VitJlutJ1l 'l rul 'Cli'l~ i'tl1'lt.l1 n'V'lw-llu~~t.Ju LVltJiJPI'l1l-JVlU1 utlu~-l~ VltJTl 'l rut.l 1 nPi ft'Cl-.lt.l1 nuPi r 

lvhnUl~~tJ 6 .3 x 10
4 

(;]'lj;]tlt.l1l-J1U1rJ1 100 ~ntJ1I'1nll-JUlr Uft:::LPlYi'V'l'ClVl"llilVll~Urtl-.lft-.ll-J1 ~'Cl 
~ - , t.l'" 'i' - .J... 1" Pseudodiaptomus sp. "II-.ll-JPI'l1l-JVlW1UUU r:::l-J1rur'CltJft::: 20 1Jtl-lLPlVi'V'l'tlVlVll-J1JU1Vl VlCYn'l1 330 

1l-lLPlTll-JlJlr~'V'ItJlutJTl'lrultli'l~i'tl1'lt.l1nViw-.llu~~t.Ju ( rt.l~ 17) lU~~Uft-lViU P. annandalei lUULPI~'V'ItlVl 
"lIilVll~uiJPI'l1l-JVlU1lltlur'll-Jl~~tJ 2 .7x 10

4 
(;]'lj;]tlUrl-J1IJlrJ1 100 ~ntJ1I'1nll-JUlr ~C;llUUfl1l~~tJt.lr:::l-J1ru¥tltJ 

'i' - .J - 1" ~ . .'i' .J 1 - .J, t.l ~ 1 "..I ft::: 73 1Jtl-lLPI'V'I'V'ItlVlVll-J1JU1V1 VlC1Jn'l1 330 U-JLflrLl-JlJlrVl'V'ltJ WtJrL'lrul'Cl'i1~rtl1'l 1nViU-.l U~~llft-.l n'lU 

'i'''' -,.. - ."1 ' .J t.l " 'i' - .J ... LPI'V'I'V'ItlVl"llUVllVlUrtl-lft-.ll-J1 fltl Tortanus forcipatus PlVlluUPI1l~fttJ r:::l-J1rurtltJft::: 61Jtl-.lLfI'V'I'V'I'ClVlVll-J1JU1Vl 

1 " 1'i' .J 1 - .J, t.l ~ 1 " ... , - t.l VlC1Jn'l1 330 l-JLPlTll-JUlrVl'V'ltJ UtJrL'lrultl~~rtl1'l 1n'V'lU-l U~c;,]llft-.l l-JPI'l1l-JVlU1llUU~-l~VltJrl'lru ft1tJ 
::. _ _I.J 

llVlftl-JIJl:::f!l-JVjnVl-.lMl-.l"llWVl (,uVl 17) 
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80% 

60% 

40% -t--e,,~I--+--l. 
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_ Centropagas furcatus ~ Tortanus forcipatus 

~ Pseudodiaptomus spp. copepodid _ Other 

pJ~ 17 -K~ ~'lUf'l'l1~"'U1 Ut.h.J1J~.J lf1v:l~~~'IIW~ l~U lJrl'lrut:l1'l1..hn~11.JV1~u1uufl::t:l1'l1..hn~11.JV1~uU'1Jn 

.r.J",rJCflUml'1r1irf~ 11'11 f::~1.J~~eJUllt'l::~~ ll~.J 

f'l'l1~"'fl1n'llW"'1J~.J lf1v:l~~Cfl1JU1(111",t1l n~1 330 1~ lflfl~V1r 1UlJrl'lrulhnl tllt'lUllt'l::l ~ t'l'r:i~1il'l 
l..h n~l1.J .r.J",rJCflUt'lfl'1rfirr~f1'11 lum f~ m~lt'l f.Jd~lJ~llJ Tl'l rul~ t'lVil'fi1'lth nwll.J(;1~uu~ n 1~ llrl lJ Tl'lru 

~ 

thnt'lt'l'fl.Jl.h nUt'lf llt'l::Ut'lltJ II ",t'l~V1 ::~~Vj n ;.Jijf'l'l1~",t'l1n'llilVlllt'l::f1'l1~",ullltlU1JtiN It'lV1w'flCfl ~.Jn~1 

l ~~~ i'fi1'lUl n~l1.J (;l~U lullfl::lJ Tl '1 ruu 1'111tJ lflU~.J ~~.J ~~ lVltJlu~ ti,]eJuu 1'111tJ lflUt'l t'l~.J lrl.J lrl.Jijt'l'll ~",t'l1 n 

'IIWCfl1J~.J It'lV1~ ~Cfl~.J U[;]ijf'l'l1~"'U III tlU'1J~.J It'lV1~~Cfl~l n~ 1lJ Tl'l ruu 1 '111 tJ It'lu6.J(;1::rJU(;l n 1nfi' II U'lU 1'111tJ It'lU 

",~LhUlJ1.Jft n ;.J[;]1.J~1 n lu~~ ufi'.J~lJ~lth'llltJ It'lUt'l t'l'fl.J lrl.J lrl.Jijt'l'l1~"'fl 1 n'llWVlllt'l::f1'l1~"'Ul LltlU1J~.J 

It'lV;~~(I1~.J n~lU1'111tllftUlJ1l'l ru~u 11UL~~VJ i'fil'lUl n~l1.J llt'l ::1u~.J~~.J ~~~U~ 1lJ1l'l ruUl n mJJ1ul n 
o 0 

wll.Jijml~",t'll n'llwCflllt'l::m1~",ullltlUr;l1Vl~(I1 

lf1N~b.JUf;;'1I1nr'1J~.Jlflv:l~~(I1 

~~'IIult'lV1w~~~~lJlulJ1l'lrutJ1'111tJlt'lUlLt'l::'til'lu1n~11..J.r..J",rJVluflfI'1Tfirr~f1'II 1UlJ1l'l~1UU~n 
o U ~ J_ ~ 0 1 .. J u U .. ru ~-

'1J~..Jm'l 1n~U..JVlV1~nlJVI::lt'lm'l VltJt'l'fl VI lnt'lt'l'fl..J 1nUflf llt'l::U",t'l~V1::fl~Vjn~~..Jf1 f::n~lJf::~lJ'IIU~ 

o 'i''' 0 - J .J4 _I.J _IJ.J 'i' ... 
llt'l::m1~"'U1 UUU1J~ Lf1~W~~ llV1nV11.J~1 nlJ fl'lru~u1 Vll'1m~1 (~LJVI 18 llfl:: ~uVl 1 9) n'lU~~'IIU Lf1~~~~ 

J " " 1UlJ1l'lrutlU111ut'\1~1frt.r~n~~1uli..Ji1 
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1.h:;'1l1njLI"lYlYitlt1l1u'lhHl~~Y LLtl~tltlmUU 2 n~).J1~'1i ~tl 

1. t11:;'I!1njLI"lYlYitl"'~Yiu1uUTL')rufi1,)1.hnYilr~lJltluutln (cluster I) : 1~ LLritl1:;'lI1njLI"lYlYitl",1u~mil 

t11nl"lfltl~t11nuM (PP7) LLfl:;~ miltlfl1mL~fl).J lJl:;fl).Jvm (PP8) ijl"l,)1).J LLlJlnl1h~"1ntl1:;'lI1nj Lrli=iYitl ~ 1u , , 

UTL')ru~u1 tf'lYlYitl~'lIil"'L~U~tl Pseudodiaptomus spp. 1:;t1:; copepodid ij~~~')Uf'l')1).J~U1LLUU).J1nnr)1 

1tltlfl:; 80 ~tl~Lf'lYlYitl"'~~~).Jt1I~Yiu1UUTL')rufi1')t11nYnr~lJltluutln1ut]~~u 1tl~fl~).J1LUU P. annandalei 

fi '" LUUtl1:;).J1ru1tltlfl:; 12 1Jtl~ LI"lYlYitl "'~~~).Jt1I~YiU 1 UUTL ')rufi1')t11nYi,r~ IJltluutln 1 ut] ~ ~u tl~ rltl1:;ntlU~tl~ 
Lf'lYlYitlt1l1u cluster ~ij 19 'lIil", ijl"l,)1).J~U1LLUU1')).J~~~t1I1tltl~:; 79 1Jtl~Lf'lYlYitlt1l'lJU1t111~'1inr)1 330 

l).JLML).J IJl1 ~~~).J ~~Yiu1 ut] ~ ~u t1,,4't1~~ LL,) ~~tl).JVl1~n1t1mYiYiur)1 f'l')1).J Lfi).J L ll~t1tl~1 u'li')~ 15. 70 Ci~ 
_-l .~.J'" ... 

30.40 psu LL~:;~ruWJ).JLllfltltlfJ ~Ull')~ 25. 70 n~ 27 .15 tl~P\1L'D~L'DtI~ 

2. t11:;'111njLI"lYlYitl"'~Yiu1uUTL')rulh'll1m~utl1nYi,r~ (cluster II): 1~ LLritl1:;'111nj Lf'lYlYitl ~ 1 UUTL,)ru 

lh'll1m~U~~IJl:;1'utltln lh'll1m~U~~IJl:;1'ulJln LLfl:;'fi1')t11nYi,r~lJltlu1u 1,)).J 6 ~mil ~~~1).J11n~1).J11mLtln 

Luun~).Jtitltll~~n 2 n~).J~tl 

2.1. t11:;'lI1njLI"lYlYitl"'~Yiu1uUTL')rulh'll1m~utl1nYi,r~ (cluster 11-1) : i:Jf'l')1).J1"l~1t11"l~~t11:;).J1ru 

60% LLtl~l~ 2 n~).J l~LLri l.h'll1m~UI"l~tl~tl1t1iftl (PP3) LL~:;tl1'1!1mflU~~IJl:;1'ulJln (PP5 LL~:; PP 6) YiU 

LI"lYlYitlt1l'l!ilt1lLr;iU ~tl P. annandalei fi~LUU1.h:;).J1ru1tltl~:; 59 'IItl~LI"lYlYitl~~~~).J~~1uu1L')rutl1'!!1m~u 

1 ut]~ ~u ~')U Lf'lYlYitl "''lIil~ L~U1tl~fl~).J1 ~tl A. sinjiensis 1Jtl~ LI"lYlYitl ~~YiU~~~).J ~~1 UU TL ') rutl1'1!1m~U 1 u 

t]~~u LLfl:;ijtl"4't1~~LL,)~~tl).JYn~mtlmYi ~tl f'l')1).JLf\).JLll~mLtl1~Utl~1u'll')~ 5.80 Ci~ 18.05 psu tltln=DL"u 

~:;fl1mLtl1cru1u'!!')~ 1.46 O~ 5.45 nflftn1).J~tlftlJl1 LLfl:;~ru~1:JnLll~t1tl~1u'll')~ 25.00 n~ 26.60 tl~P\1 

L'D~ L:ntl~ 

2.2 t11:;'lI1njLI"lYlYitl ~~YiU 1 UUTL')rufi1')t11nYi,r~ IJltlU 1 U (cluster 11-2): Y\1:;~U f'l')1).J f'l~1t11"l~~ 

40% ~1).J11mLtl~1~ 2 nft).J l~LLrinft).J 1 ~tl tl1'1!1mflUI"l~tl~Ln~Ljl)~ LLfl:;nft).J~ 21~LLri tl1ft1Yi (PP2) LLfl:; 
,. , ,. \I 

UTL ') rufi1')t11nYi,r~ IJltlU 1 utl1n mJJ1t11nYi,r~ (PP4) 1n~u TL ')ruvh L YltiU LTtltl1:;).J~4'~~t) ~uf'l1f'i1fi'l'1).J11'!! 

LI"lYlYitlt1l'!!il~L~U ~tl P. annandalei fit1lLUUtl1:;).J1ru1tltl~:; 49 ~tl'lLf'lYlYitl~~'l~).J~~Yiu1uu1L')rutl1'l11t1 
LflU (cluster 11-2) 1ut]~~u 'I'i,)uLI"lYlYitl~'lIil~L~U1tl~fl~).J1 ~tl Pseudodiaptomus sp. LL~:; A. sinjiensis fit1l 

LUUtl1:;).J1ru1tltl~:; 16 LLfl:;t11:;).J1ru1tltlfl:; 15 'IItl~ LI"lYlYitl t1I~~~).J~~YiU1UUTL')rutl1'l11m~U (cluster 11 -2) 

1ut]~~UIJl1).Jft1~U LUUUTL')ru~ijf'l')1).JLfi).JLll~t1LLtl1~Utl~1 u'li')~ 7 .60 O~ 17 .33 psu tltln=DL"u~:;~1mLtl1~u 

1u'li')~ 1.60 0'1 3.43 nflftn1).JlJ1tlft(;11 LL~:;~ru~1:JnLll~t1tl~1u'li')~ 25.30 Ci~ 27.4 7 tl~f'\1L'!!~L:ntl~ 
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II 

xU~ 18 Dendrogram Ut'l~-.l1'l'l1JJI'lf\'1t1l'lft"1J'il-.l~JJ'DULI'l~y.j'il~1JtnUl1~Cynrh 330 'h.JLI'l1'LJJUlf1w'Itl1ur;h-.l1 

1u~~&Ju 
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1I'lN2'lhnh:;'111m1I'lw'Y'itl~1'Wt:j~LL~.:j LLU.:jtltlnLU'W 2 n~l-J1Vl'1i Fitl 

1. lh:;'l!lm1I'lw'Y'itl~~'Y'itJl'WtJ1L,)'l'til,)lhn'Y'i~.:jlJ1tl'W'Wtln (cluster I) : 1~LLThh:;'l!lm1I'lw'Y'itl~1'WtJ1L,)ru 

thnl'l~tl.:jthn'WI'l'l' U~:;tJ1L')rutl~ltJUVl~l-JIJ1:;~l-Jl1n 1I'lW'Y'itl~'l!iI~L(;)'W Fitl P. annandalei ;1~~~')'Wf'l')Il-J 

Vl'W1 ml'Wl-Jlnn~lffitJ~:; 76 ~tl.:j 1l'lw'Y'itl ~.,r.:jVll-J~~'Y'itJl 'WtJ1L ')rutil')tlln'Y'i~.:j IJ1tl'W'Wtln 1 'W'l ~ LL~.:jtl.:j f'i'tl'l':;ntltJ 

~tl.:j1I'lw'Y'itl~ 1'W cluster~;1 23 'l!iI~ il94'tJ~.:jLL')~~tll-JYl1.:jnttJm'Y'i'Y'itJ~1 1'l,)Il-JL~l-JLll~tJtl~l'W'rl').:j 14.50 11'1 

30.43 psu tltln'DL9'W~:;~lmll~tJtl~1'W'D').:j 3.77 n.:j 5.36 ij~~nfl-J~tl~IJ1'l' LL~::1lruVl1JijLll~tJtl~l'W'D').:j 29.00 

.. ... 
C1.:j 30.40 tl.:jPllL'l!~L'l!tJ2'l 

2. tl'l'::'l!lm 1I'lW'Y'itl~~'Y'itJl 'WtJ1L')ruul'111mft'Wtlln'Y'i~.:j (cluster II) : l~LLritl'l':;'l!lm 1I'lYi'Y'itl~ 1'WtJ1L')ruUl 

'l!lm~'Wci.:jIJ1:;t)'Wtltln Ul'l!lm~'Wci.:jIJ1:;t)'WI;m LL~:;til')tlln'Y'i~.:jlntl'Wl'W'l',)l-J 6 ~mil 'Y'itJtl.:jf'i'tl'l':;ntltJ'IIij~ 

~tl.:j1I'lYi'Y'itl~ 15 'l!ij~ 'Y'itJLI'lW'Y'itl~'l!ijInL(;)'W Fitl A. sinjiensis ~~LU'Wtl'l':;l-Jlru1tltJ~:: 28.65 ~tl'lLI'lW'Y'itl~ 

::. ...I 1 - U 1 ".J ~... -, .... Yl'lVll-JInYl'Y'itJ 'WtJ'l'L,)ru 1'l!lm~'W 'W'l~LL~.:j '(1')'WLI'l'Y'i'Y'itl~'II'WInLIn'W'l'tl'l~.:jl-J1 I'ltl Pseudodiaptomus sp. LL~:; 

Pseudodiaptomus spp. t)tJtitl'W'l':;tJ:; copepodid ~~LU'Wtl'l':;l-Jlru1tltJ~:; 24 LL~:: 22 'IJtl.:jLI'lW'Y'itlln.,r.:jVll-J~~ 

'Y'itJl'WtJ1L')ruul'l!lm~'Wl'W'l~ LL~'1 il94'tJ~.:j LL')~~tll-JYll.:jmtJmyj'Y'itJ~1 I'l':Ill-J L~l-J Lll~tJtl~l WD').:j 8.00 11'1 

12.00 psu 1lruVl1JijLll~tJtl~l'W·!h.:j 25.9011'1 30.18 tl'lPllL'l!~L:ntJ~ LL~:;tltln'DL9'W~:;~lmll~tJtl~1'W'lh'l 1.90 

.... ... ...... I ... 

C1.:j 5. 73 l-J~~ml-Jlntl~IJ1'l' 

2.1 tl'l':;'l!lmLI'lW'Y'itl~~'Y'itJl'WtJ1L')ruul'l!lm~'Wtlln'Y'i~.:j (cluster 11-1): ~'l':;~tJl'l,)Il-JI'l~ltJl'lft.:j 60% 

2'l1l-Jl'l'mLU'Il~ 2 nftl-J l~LLri cluster 11-1A ;1LYitJ.:jVl~.:j2'lmil fiitl Ul'l!lm~'Wl'lfttl'lLn'lLPf.:j LL~:; cluster 11-18 . 
l~LLri Ul'!llm~'Wci'lIJ1:;t)'Wlnn lD~ LL'W,)Ul Ln.:jnt.:jltJd~ ntl~'l':;Vl~I'1I'l~tl.:jtJl'1 LntJ:;LL~:; l'l~tl.:j1J1.:j91n Ulftl":j 

LL~::Ul'!llm~'WI'l~tl.:jt11tJ~tl 'Y'itJLI'lYiyjtl~'l!ij~L(;)'W Fitl Pseudodiaptomus sp. A LL~:; A. sinjiensis ~InLU'W 

1tltJ~:; 39 LL~:; 32 'IJtl.:jLI'lW'Y'itl~.,r'lVll-J~~'Y'itJl'WtJ1L')ruul'!llm~'W (cluster 11-1) l'W'l~LL~'1~,)'WLI'lW'Y'itl~ 'l!ij~ 

L(;)'W'l'tl.:j~.:jl-J1Fitl Pseudodiaptomus spp. 'l'::tJ:; copepodid il94'tJ~.:jLL')~~tll-JYll'1nttJmyj'Y'itJ~1 f'l')1l-JL~l-J 

Lll~tJtl~l'W'Ih.:j 7.45 n.:j 12.00 psu ~ruVl1JijLll~tJtl~l'W'D').:j 25.9011'1 29 .96 tl.:jPllL'l!~L:ntJ~ LL~:;tltln'DL9'W 

~:;ftlmll~tJtl~l'W'Il').:j 1.9011'1 5. 73 ij~~nfl-J~tlftln'l' 

2.2 tl'l'::'!llmLI'lYi'Y'itl~~'Y'itJl'WtJ1m\Jci'lIJ1::t)'WlJ1n'IJtl'ltil')tllnyj~'1 (cluster 11-2) : l~LLritl'l'::'l!lm 

LI'lW'Y'itl ~ 1 'WtJ 1L ') ruti 1 ')tl 1 n'Y'i~'11n tl'W 1 'W ln~tJ 1L ') ruvh LVI tJtJ C1tltl 'l':: l-J .:j4''1Vlt) 1n'W1'l 'l' PI'1n'l''l'l-J 11 'II ri tJtJ 1 L,) ruul'l!ltJ 

L~'Wci'lIn:;t)'WlJ1nln~LL'W,)ul'!llm~'WVl~ul'W1J1.:jftn ~IVlfuLI'lWyjtl~'!lil~L(;)'W fiitl A. sinjiensis ~~dj'Wtl'l'::l-Jlru 

1tltJ~:; 64 ~tl.:jLI'lYi'Y'itl~.,r.:jVll-J~~yjtJl'WtJ1L')ruul'l!lm~'W (cluster 11-2) l'W'l~LL~'1 ~,)'WLflYiyjtlln'!lijInL(;)'W 
'l'tl.:j~'1l-Jl Fitl Pseudodiaptomus sp. LL~:: P. annandalei ~ ~ LU'Wtl'l':;l-Jlru1tltJf'l:; 14 LL~:;tl'l'::l-Jlru1tltJf'l:: 

12 'IJtl.:j LflW'Y'itl ~.,r.:jVll-JIn~'Y'itJl 'WtJ1L')ruul'l!lm~'W (cluster 11-2) 1 'W'l~ LL~-.l lnIl-Jftl ~tJil94'tJ~-.lLL')~~tll-JYll-.l 

nttl1l1'Y'i'Y'itJ~l1lruVl1JijLll~tJtl~1'W'Il,)-.l30.00 n'l30.18 tl'lPllL'l!f'lL:ntJ2'lf'l')Il-JL~l-JLll~tJtl~1'W'I1,)'18.90 n.:j 11.48 

psu LL~:;tltln'DL9'W~::ftlmll~tJtl~1'W'rl,)-.l~ln~1 4 ij~~nfl-J~tlft In'l' 
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rUV119 Dendrogram Ut'l(1l-.lr1'lI~r1~lt.1r1ft-.l1l'il-.l'll~'Dutr1WW'il~lIU1~ l1;lc\Jn~1 330 1~tr1TL~IilTlut'lCl1i1ull-.l1 

lU~~LL~-.l 
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LFlYlYitl ~ LU'ULL Yifl·Hl [;1tl\J~ [;11cl1'nn~~ LIfl\J 1 \JU1L ')cufh')thnmJ-l 9-l\-lr)' ~\JFI')'f'(1fi11~T1'1! ~1 LL \In 1~ 

5 tl\J~U ~tl calanoid copepods. cyclopoid copepods. poecilostomatoid copepods. hapacticoid 

oJ 'i'''' ~ ~ % ~..I... • ~, , 
copepods LLfl:: siphonostomatoid copepods 'll-l LFlYiYitlr;)Lu\JLL'YiMn[;1tl\Jri[;1')Yl~UYlU1Yl~IF1q) L\J~ltJ LtJ 

tl1\-l11 L~tl-llinnltlLLUul\Jm1n\JLLfl::~1~11nn\Jtl1\-l111~\-lflln\-lflltJ'llUr;) ~,)\Jl\-lqj calanoid cope pods 

n\Jtl1\-l11UUUn1tl-ln\J ~-l~1~11mfttlmJ\Jl~'1ltl-ltll\-l11LLfl::'llU~'lItl-lLLYifl-ln[;1tl\J~[;11lr;)tJtl1~tJ setae U\J 

maxilla L~tJ calanoid copepods tl19~m1LtI~tJ\JLLtlfl-lltl11-l'iJtl-l1tJ1-lFl1\Jm1n\Jtl1\-l11 L'll\J maxilliped 

.II ~ 'i'''''' oJ... - ~ 
LYitl9Utll\-l11 LFlYiYitlj;l L\Jn~~ cyclopoid copepods LLft:: poecilostomatoid copepods 'll-l~Yi~[;1n11~ L\J 

m1f'hL\-l~tl i1m1~~\Jl'1ltl-l setae U\J1tJ1-lFl1\Jm1n\Jtl1\-l11 LLft:: ~mntl~tJ\JLLtlfl-l~,)\J'1ltl-ltllm~tlm19U 

LLfl:::m1Ur;)L~tJ') U1-l'l!Ur;) LU\JLFlYiYitl r;)n~~n\JY;'ll n\J~-lY;'ll LLfl::~[;11 LLfl::n\JLf'I~'llln LLfl:: hapacticoid 

cope pods LU\JLFlY;Yitlr;)~tl1~tJ WW1~\J ~m1LtI~tJ\JLLtift-lltl11-l'1ltl-ltllm~tlLfttln~11tl1\-l1191mf'l~ln 9-l 

• 'i'''' 1" 'i' • ."1' tI ..J4 oJ. . 
~1~11n91LL\Jn LFlYiYitl~ r;)\-lftltJ trophic level Lr;)mLU-ltltlmu\Jn~~m~ 1::UlYltl1\-l11Yln\J 'll-l91LL\Jnn~~ 

LFlY;Yitlr;)~Yiul\Jtil')tllnYil!-l~-li1 Suwanrumpha (1980b) LLfl:: Jitchum and Wongrat (2009) l~utJ-lHm~ 

tl1::UlYltl1\-l111~ 5 n~~ l~LLfi herbivorous copepods. carnivorous copepods. omnivorous copepods. , 

detritivorous copepods LLft:: parasitic copepods LLfl:::~1~11n~ILL\JnLFlY;Yitlr;)~Yiul\JU1L')cut:il')tllnYi,r-l 

~-l\-l~r;) 29 'l!ur;)m~tl1::UlYltl1\-l111~ 5 n~~ 

[;11n-l~ 6 n~~LFlYlYitlr;)~ILL\Jnm~m1n\Jtl1\-l11 (~~m~ Suwanrumpha. 1980b; Jitchum and Wongrat. 

2009) 

Feeding behaviour Species 

Herbivorous copepods Acartia sinjiensis'. A. pacifica. A. plumosa. A. erythraea. Acrocalanus 

gibber. Pseudodiaptomus Sp.2, p , bispinosus. P. annandale/, P. cf. 

trihamatus. Subeucalanus subcrassus 

Carnivorous copepods Labidocera min uta , Tortanus forcipatus. Corycaeus sp .• Hemicyclops 

spA, Hemicyclops sp.B. Hemicyclops sp.C, Oithona sp.A, Oithona 

sp.B. Mesocyclops sp. 

Omnivorous copepods Pontel/opsis sp., Calanopia e/liptica, C. australica, Centropagas furcatus 

Oetritivorous cope pods Microsete/la norvegica, M. rosea, Euterpina acutifrons, Clytemnestra 

rastrata 

Parasitic cope pods Caligus sp. 

~l.Jlm~1IJ 1. 1u Suwanrumpha (1980b) Uft:: Jitchum and Wongrat (2009) 9~LUU Omnivorous copepods 

2. 1u Suwanrumpha (1980b) Uft:: Jitchum and Wongrat (2009) 9J;lLUU Carnivorous copepods 



43 

v.r 'i'......1~ 'tl v v v"" • v -
~m~ru::;rirull'W'IJ!)-.l Lf'lYlYl!)~Y1.,.nH'Wm1 InYl'W-.l "l-.lW)(;lYf'l'1l'1jfi1'l~n'l! "lILLynm~~nb'ru::;mm'Wm~I'1 

UI~-.lI1l!) ttln 

Lf'lY;Yl!)(;l'l!il(;lL~'Wl'WtJ1L'lrut:iI'ltllnYl,r-.l 4'-.l·Wr(;l'Wf'l'11'17fi1'l~n'l! 3 'l!il(;l~!1 Pseudodiaptomus 

annandalei, Pseudodiaptomus sp. LL~::; Acartia sinjiensis 4'(;lLU'W Lf'lY;Yl!l(;ln~~ii'WLLYlf"l-.ln(;\!I'WY;'I! 

1. Herbivorous copepods Li:J'WLf'lY;Yl!l(;ln~~ii'WLLYlf"l-.ln(;\!I'WY;'I! L(;ltlmm'1!1-.lm~I'11'W~'l~~I~'lti 
'1t11-.lf'l1'Wm'1ii'Wm~I'1 tI'1::;n!ltJ~htl antennae, mandible, maxillules, maxilla LLf"l::; maxilliped ~-.l setae 

..... ..; • 'tl 'i'"" -.,j ~ - , 
tJ'W'1t11-.lf'l~ plumose setae LYl!ln'1!1-.l!lI~I'1 "llnm'1"lILL'Wnnfl~ '1::;'I!In'1Lf'lYlYl'fl(;l'l!'W(;l'fl'W1 L'WtJ'1L'lru!ll'l 

.•. .1 
SlnJlensls, 

A. pacifica, A. plumosa, A. erythraea, Acrocalanus gibber, Pseudodiaptomus Sp.2., P. bispinosus, 

P. annandalel, P. ct. trihamatus, Subeucalanus subcrassus ((;\I'11-.l~ 6) L(;ltlii'11t1f'l::;Ltitl~ftnb'ru::;'IJ!I-.l 

LLI1l~::;'I!il(;l~YltJ ~-.lI1l!lttlil 

Genus Acartia Dana, 1846 

ftnb'ru::;~lriClJ : Antennule i1~I'W'l'W 18-19 tlft'!I-.l L(;ltl antennule ~1'W'lJ'l11'WLYlI'I~i1ftnb'ru::;L'1mtJI-.lLLf"l::; 

LtI~tI'WLL tlf'l-.lttlh.I~~~I(;\'1 L(;ltltJI-.l'll il(;ltlft'!I-.l mn-.l hl-.l'fl'fln ~'l'W'IJ'fl-.l'1t11-.l f'1f'l~It1 flft-.lJl'W'1::;wh-.l LYlI'I Liitl LL~::; 
" 

tJI-.l'llil(;l endopodite ~'WLLj;JtJI-.l'llil(;l 

endopodite tII'l Uf"l::; exopodite i1'IJ'WI~L~n maxilla iim1~(;lltl'IJ'fl-.l endopod, exopod LL~::; r.i1'W'l'W'IJ'fl-.l 

setae ~~~-.lt'l'l'W~I'Wl'W'lJ'fl-.ltl~'fl-.l~ 1 t'I'l'W maxilla iiftnb'ru::;LLii-.lLLNLL~::; setae tII'lL~~ttl~'ltl~'WI~ 

(Mulyadi,2004) 

Acartia sinjiensis Mori , 1940 (~~ 20) 

Acartia sinjiensis: Mulyadi, 2004, p .147, fig. 84 

LYlI'ILiitl : prosome iiltlil-.lL1mflft'It1n'1::;~'lti t'I'l'W'lI'fl-.l cephlosome iiftnb'ru::;fl~lm~'Wri" 1 fl'W (;\Nnf"ll-.l 

-.I th.......'" -.I 
rt'l'W posterolateral end 'IJ!I-.l 5 metasome ~'lJ'fltJ~'WLLf"l::;~~'WI~'IJ'WI(;lL~nm-.l(;lI'W dosal 1 I!J ri'l'W'IJ!I-.l 

.. tI "~st ..J ..J st.q c¥ 

urosome ~ 3 ~'fl-.l L(;ltl 1 urosome tll'lY1~(;l Y1 posterodorsal ends 'IJ!I-.l 1 urosome ~~'WI~'IJ'WI~L~n 

r.i1'W'l'W 4 fl'W 2
nd 

urosome ii~'WI~ 1 ~ !I~~ posterodorsal ends i1'IJ'W1(;l1~nJn~I~'WI~tin 3 ~ LLf'l::; 5
th 

leg 

" ~~~I(;\'1Jl'W~-.l 2 ;;1-.l 

" ".,,1' .. -.I th"" th LYlI'I~: prosome ~,u11-.lL1m rI'l'W posterolateral end 'lJ!I-.l 5 metasome ~'lI'fltJ~'WLLf"l::;(;lI'W dosal 'lI'fl-.l 5 

~ ,.. .. tI" nd rd th .. 
metasome L~~~'WI~ urosome ~ 4 ~'fl-.l posterodorsal ends 'lJ!I-.l 2 3 LLf"l::; 4 urosome ~~'WI~'IJ'WI(;l 

Lftn4-5 fl'W LLf'l::; posterodorsal ends ii~'WI~'IJ'WI(;lLftn 1 ri LLf'l::; 'IJ'fltJ~I'W~I-.l'll'fl-.l 3rd urosome i1~'WI~'lI'WI(;l 
~ 
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tJ " ..J... .. tJ" .J ... ~ . ... -J tJ " .J "'l ...... ..: ../ -J tJ ... 111'11')'"1 fltl~'Yl 1 ).J",tJ1).JU.1I~U.fl::tJ1'l fltl~'Yl 2 L1UU ~"a.mtJ1).J n'ltJ fltl~'Yl 3 lItlUI'I1tJ tJ).J).J(;l~UtJn'ltJ fl1U).J 

",tJ1).J 1I1-ihtJ ii 3 tJft'tl~ tJft'tl~~ 3 ~1tJ'ltJ ii~m~ru::I'lft'1U",tJ1).JlItlU~1tJ'ltJ",6mutJYl'tJL~tltJ ~'ltJtJ~nuii 

" .J " 
nTl'm'::"'nu : YiUI'l1~LL'l'n'ltJYl::Lflt'l1UtJ1n::fJn tJ'l'::LYlf'1'L1~tJ LL)Jtl1UTt'lLUtJ tJ'l'::LYlf'1tltlt'lL(;l'l'LftU LLfl:: Cilacap 

bay tJ'l'::LYlf'1titJt",ilL=iiU 'ltJf.h'ltJ1nYi1!~YiUUTL'lNU1'111mfltJ l~LLTi U1'111mfltJl'lfltl~tn~t~~ U1~1~ U1'111U 

LfltJl'lfltl~~1tJ~tl U1'111tJ ~~ (;l::1tJ(;ln 'lnft' LL tJ'lU1'111U LfltJ",)JU1tJU1~~ n U1'111U ~~ (;l::1tJ(;ln 'lnft' LL tJ'lU1 tn~m~ 
~ 

'lu L~ ntl ~'l'::"'~1~ I'l fl fJ~U1~ L n U:: LLfl:: I'l fl fJ~U1~" 1n U TL 'IN L fJ t'l Xi~t:l1'ltJ 1nYi1!~ 1~ LLrl tJ 1 mL)JJ 1tJ1nYi1!~ 
tJ1nl'lfltl~tJ1ntJm LLfl::tJfl1mL",fl).J(;l::fl).JYin 

A 

4?- ~ Y 0 

B 

C 

.. 

o 

0.1 mm 

E 

F 

"\ . , 

'" " --.......... \ 

" '~~~ 
/,, ' // (,1\ 

0.1 mm. (f . 

G 

H 

J 

o 

.J • 
,tJ'Yl 20 Acartia sinjiensis Mori. 1940 LYif'1Liiu : A. ~n~ru::~1 ui'l; B, 'IJ1~Yi5 ; C. urosome; LYif'1~ : D. 

... .... ..J 
fln~N::fl1(;l') ; E. 1I11!JYl5: F. urosome; G. antennae; H. mandible; I. maxilla . J . maxi ll ipe 



Acartia pacifica Steuer. 1915 (lU~ 21) 

Acartia pacifica: Tanaka. 1964. p. 58. fig. 247; Bradford. 1999. p. 227. fig . 168; Pinkaew. 2003. p.58. fig . 4; Mulyadi. 

2004, p.146, fig . 83; ~1LY1'I1 ~mlJfm:f. 2547, p.100, fig. 58 ; ru3'liii 1J~1, 2551 , p.58, fig . 16. 
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... ... .. I I"''',J Ih'" tV 

LYif'lL).JU : prosome ).Jlu1"NL1U'1l'1ftlum::~'lU n'l'W posterolateral end '1J'fl-:J 5 metasome ).J~nl'tru::'1J'flU . . 
" 1\ I .. I <4 <4 sl "... "th 

LLVlft).Jl'lftIUVI'WI).J'1J'WI~ LVlt"1!UI'lu1::).JlruI'lNVI'W-:J'1J'fl-:J 1 urosome LLf'l::~I'Wdosal).JVI'WI).J'1J'WI~Lftn '1JM 5 

metasome 1 ~ 2nd antennule L1uuhlijVl'WI).JLLf'l::f'1'lI).JUI'l'1J'fl-:J antennule UI'ln-:J'Zh'WuftIU'1J'fl-:J 2nd 
" 

.J. ... • I ... 'i' sl ..; sl nd'" 
urosome n,)'W'1J'fl-:J urosome ).J 3 uft'fl-:J L~U 1 urosome UI,)Y1~~ 1 urosome LLf'l:: 2 urosome ).JVI'WI).J , . 
.. I " I .... .... sl ... CJ I nd th 
u~'fl-:Jft:: 1 ~ Yl posterodorsal ends ).JVI'WI).J1 urosome ).J'1J'WI~Lftnn,)IV1'WI).J 2 urosome LLf'l:: 5 leg 

... 
~).J).J1J;l1n'W11-:J 2 ifl-:J 

" q .. I I ... ,J th'" ..... " 
LYif'l~ : prosome ).Jlun-:JL1U'1 n')'W posterolateral end '1J'fl-:J 5 metasome ).Jftnl'tru::'1J'flULLVlft).Jl'lftIUVI'WI).J . 

" th ... CI' II nd "" ..... ., 
LL~::~I'W dosal '1J'fl-:J 5 metasome ).JVI'Wl).J'Il'WI~Lf'ln1 1'1 ~'l'W 2 urosome 'Il'flUrnl'W'1JI-.lU'W'fl'fln).JI).J~nl'tru:: 

" 
1'l~IU"''WI).J'1J'WI~Lf;niil-.l~:: 1 tl'W LL~::I~l1'W posterodorsal ends nVl'WI).J'1J'WI~Lf;n 1 ~ LL~:: posterodorsal 

rd ... "I I " th" ... cr I 

ends 'Il'fl-:J 3 urosome ).JVI'WI).J'1J'WI~ LVlt"1!mlV1'WI).Ju'W~I'Wdorsal 'lJ'fl-.l 4 urosome 'l!-:J).JVI'WI).J'Il'WI~L~n 1 ~ 

~'l'W 51h 
leg hj~).J).J1J;]1n'W 

n11m::r.nu : A. pacifica LtI'WLI'IY;Yi'fl~n~).J epipelagic species ~-:J~1).J1ClYiu1~~-.lLLr;i ~~'W L'1JJ;]t1'WL~­
LLu~Yln LL~::u1L,)ru Great Barrier Reef 1'WlJl'W~11Y1UYiu1~~-.lLLr;iu1L')ru'l!IU~-.ltl'W~I4J'W 4'-:JVlt)'~1::'W'fl-:Jn-:J 

4'-.lVlt)'~~~~ VI~Ln1::ih-:J -YiUl).J 4'-.lVlt)'rn1::'W'fl-.l VI~Ln1::~i1~'W Ln1::U1'l\J'flU Ln1::U1')lm~ 4'-:JVlt)'rn~-.l-:J1 ~f'I 

LVliJ'flLn1:: fI -.l mjLn1::'fl1~-:J-n1 4'-:J",t)'~~J;lft LLf'l::~-:Jfil')1Y1U 1'Wfil'lUlnYi1!-:JYiuu1L') ·ru\.h'l!lm~'W 1~LLri 
11 " " 



46 

A B 

c 

0.1 mm 

XU~ 21 Acartia pacifica Steuer. 1915 

Acartia plumosa Scott. 1894 (XU~ 22) 

Acartia plumose: Pinkaew. 2003. p. 39 . fig . 3 

..... I . .q" ,J 
prosome ),JXu11'1L1ml'lfl1tJm::~'ltJ n'l'l-J'Iltl'l cephlosome 

posterolateral end 'Iltl'l 5
1h 

metasome i1mi),J~'l-J1),J'Il'l-J1(;lLftnii1'1fl:: 7 t1'l-J~h'l-Jdosal 'lltl'l 51h 
metasome ~'l'l-J . . 

1 .... . ... . 1 "'i' Sl'" s l net 
'Iltl'l urosome ),J),J caudal rami ),J 3 ufltl'l L(;ltJ 1 urosome tJ1'lYl~(;l posterodorsal ends 'Iltl'l 1 LLfl:: 2 

urosome i1~lJ1),J'IllJ1(;lLftn 5-6 t1lJLLfl:: 5
1h 

leg ~),J),J1~1nlJ'~·'1 2 ii1'1 

LYif'l~ : prosome i1'l'UT1'1L1m ~'llJ posterolateral end 'Iltl'l 5
1h 

metasome ~m~ru::'Ilt)1Ji1mi),J~lJ1),J'IllJ1(;lLftn .. " . 
" " .... III Ih ,J q ..r. 

'Il1'1fl:: 5-6 tllJtlfJ(;l1lJdosal'lltl'l 5 metasome n'llJ'Iltl'l urosome),J caudal rami rtlJ),J1n posterolateral 

net ... ,....J rei'" 'i' 
ends 'Iltl'l 2 urosome ),J~lJ1),J'lllJ1(;l L~C\Jm1~lJ1),JYl posterodorsal ends 'Iltl'l 3 urosome L1tJ'I L(;ltJ1tlU 

~'llJ 51h 
leg 1~~),J),J1~1nlJ 
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n1'1m:;"Ilt1 : Y11.J1.J1L(H1JthmL,.]J1L~Trn:;tI1, l.hmL,.]Jll.Jl-31.J't:;n-3 LtJ1.J1L')t1Jfll,)1.hnY1u-3Y11.J1.J1L')t1J1.h'J!lt1 

L~tJ l~LLfi Ul"111m~tJ~~fl-3 Ln-3 LFl-3 1.J1L')t1JU1"111m~tJ~-3I'1:;1'tJl'1n Lnft LLtJ,)Ul Ln-3n1-3Ll.J L~m:;'\.dl-3Fl~fl-3l.Jl-3 

Lntl:;LL~:;Fl~fl-31.J1-3"11n 1.J1L')t1JLfl~Xi~fll')thnY1u-31~LLri UlmL,.]JlulnY1U-3 UlnFl~fl-3UlntJFl'1 

H 

o 

A c 

0.1 mm 

~U~ 22 Acartia plumosa Scott 1894 LYiPlLntl : A. ~m~ru:;ih~') ; B, 'lJl~Yl5 ; LY1P\~ : C , ~m~ru:;~I~,) ; 
D, 'lJlr1Yl5 

\I 
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Acartia erythraea Giebrecht, 1889 (pJ~ 23) 

Acartia erythraea: Suwanrumpha, 1987, p.124, fig. 68; Pinkaew, 2003, p. 60-61 , fig . 6; Mulyadi , 2004, p.143, fig . 81; 

vmvn'l vmrufmf. 2547, p. 99, fig . 57; Conway et al., 2003, p. 101; ru1!'liii 1J~1, 2551, p . 56, fig . 14. 

... ... .. I I ... ,J Ih'" .. '" 
LYiI"lL)JtJ : prosome )Jlu11'1L1tJ"l rc'll..! posterolateral end 'tJ~'I 5 metasome )J~m~ru:;'tJ~ULm~)Jf'l~1tJ~l..!1)J 

~ I'" "'... cr " th I ... ..I'" 51 
'tJl..!1~ ~~"1!~1l..!'tJ1'1 LL~:;)J"'l..!1)J'tJl..!1~L~n~1l..! dosal 'tJ~'I 5 metasome 1 f;J urosome )J 3 u~~'1 1 urosome 

, nd.J SI"" , 'nd ... 
tJ1'ln'l12 urosome rc'll..! posterodorsal ends 'lI~"1 urosome )J"'l..!1)J'lIl..!1~ ~"'''1! 1 I:J 2 urosome)J 

0-

"'l..!1)J'lIl..!1~L~n 2 ~ 51h 
leg ~)J)J11J11ril..!";" 2 ih" antennule U~~'ILL1nij"'l..!1)J'lIl..!1~1mkl2 til..!vn"~1l..!"'~1 

U~~"~ 2 il"'l..!1)J'lIl..!1~L~n U~~"~ 3 ij"'l..!1)J'tJl..!1~Lftn 3 til..! 

" .... .. I I .... ,J Ih" ., '" 
LYiI"l~ : prosome )J,u11"L1tJ"l rc'll..! posterolateral end 'lI~" 5 metasome )J~n'l!tru:;'lI~ULL"'rl)Jf'lrl1tJ"'l..!1)J 

" I"'''''' " " th I ... ..I" 51 'tJl..!1~ ~"'''1!~1l..!'lI1'' LLrl:;)J"'l..!1)J'tJl..!1InL~n~1l..! dosal 'lI~" 5 metasome 1 I:J urosome )J 4 url~" 1 urosome 

il..! LL~:;ilnfi)J'lIl..!L~l..!LftmL~:;iw~hl..!ii1" 2
nd 

urosome ilnfi)J'lIl..IL~l..!L~n 1 ~1l..!ii1" LL~:;ij"'l..!1)J 2 fl U1L'lru , , .. 
~1l..!"'~" 1 ri il'lll..!1~1",ninr)1LL~:;~1l..1'ih" 1 fl 3m urosome LL~:; 41h urosome ~ posterodorsal ends il 

..'~ .. 
"'l..!1)J'lIl..!1~L~n 1 ti" 2 ~ 51h 

leg hJ~)J)J11J11ril..! 'tJ1~1l..!'tJ'l1~'ll..!l1l..!ij~n'l!tru:;L~"\il..!~~n)J1 LLrl:;Uftfl"~ 1 il 

"'l..!1)J 2 til..! ~1L'lru~'ll..!Url1mL~:;il'lll..!L~n 1 ~1l..!1l..! 

m1m:;91tJ: ~1)J1Hmu1~i'l1u L'Ill..! U1L'lru)J~1~)JYI1~l..!L~tJ "'l-hm:;l!rl~~LL~:;LL~nf'l1~~ YI:;L~LLIn" YI:;L~ , .. 

m.iLm:;-n1"-YitJ1)J 4'"",rJIn1:;l..!fl" Lm:;m'l~~tJ Lm:;m'J 1",n i 4''''''rJ~~''''1 ",l-iLm:;YlYl 4''''''rJlnm:;{j U1n .. .~ .. 
LLl-i~1U1"u:;n" LLrl :;'II1tJ 6" 1"1'111'111 4''''''rJln'll m~'1 ll..!U 1L 'lrutl1'lU1nYi,r'lYiuti'1 L 'lruu1'111m~l..! 1~ LLrl U1'111tJ 

L~l..!f'l~fl" Wi" L~" U1'111tJ L~l..!f'l~fl"tJ1tJ ~fl U 1L 'lruU1'111tJ Lrll..!ci..:! 1J1:;r)l..!lJ1n ln~ LL l..!'lU1 Ln..:!m..:! 1u L~m:;",r)1..:! f'lrl~" 
U1..:!LtltJ:; LLrl:;f'lrl'fl..:!U1"91n U1L'lruL'fl~YI 1ti1'lU1nYi,r..:! 1~ LLrl thnf'lrl~..:!u1nl..!f'l1 LL~:;Url1mL ~rl)J lJ1:;rl)JYin 

\t. ~ " 
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A 
B 

c 

0.2 mm 

iU~ 23 Acartia erythraea Giebrecht, 1889 LYiPlLiiu : A. ~m~ru::~1~'l ; L'YiPl~ : B , ~n~ru::~1~'l ; C, 

Urosome 

Acrocalanus gibberGiebrecht (1888) (iU~ 24) 

Acrocalanus gibber. Suwanrumpha , 1987, p.130, fig . 74 ; Pinkaew, 2003, p. 71 , fig . 15; Mulyadi, 2004, p.167, fig 92 ; 

'MLYlYl YlmUfnM, 2547, p . 103, fig. 62; ru3'l~ 1Jf"i1 . 2551 . p.116, fig . 72. 

L'YiPlLiiu : hJ'YitJ1un11~n~1Flf~~ 
L'YiPl~ : prosome iiiui1~Fl~1Uhj ~'lU cephalosome Lrll~).,JU f'l')1).,JU1'l'IJfl~ antennule U1'lnrl1 caudal 

, 
ramius U1::).,J1ru 3 U~fl~ ~'lU cephalosome ntJ 1 st metasome L~fl).,J~~nu LL'C'l::4

th LL~:: 5 th metasome 

L~~).,J~~nu ~'lU urosome i1 5 u~~~ ~'lU'lJfl~ 5th 
leg hJ'l'l).,J).,J11n1 'IJ1·ihui1 5 U~~~LtlULLtJtJ uniramus ~'lU'lJ1 

'IJ'l1rlf;liU1u 

n11m::"nu: 'YitJ1trlUL'lJIIl).,J~1'l'l).,JmiiuL~u flfl'l'lLIIl1LftmL~::ij'l:nLL~U~ ).,J~1'l'l).,JmLLu:nYln L'lJlIliiuLf;l-LLu;Yln . . 



A 

N 

o 

B 

F 

xtJ~ 24 Acrocalanus gibber Giebrecht, (1888) LYiI'l~, A, ~miru~~'wi''l; B ,'lJl~~5; G, antennule : 

LYiI'lLi1U ; D, maxilliped ; E,antennule; F,mandible (XU C-F ~l-n; Suwanrumpha, 1987) 
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Genus Pseudodiaptomus Herrick, 1884 

~n1'tru:;~'"11'1'11: antennae u1:;nt:lu~htl endopodite r.i1t.1'"lt.l 2 Uftt:l'l ~'"lt.l expodite ihlftlt1Uftt:l'lLLfl:;t!'l'"l 

mandible u1:;nt:lu~htl endopodite ~lt.1'"lt.l 2 tlftt:l'l ~'"lt.l expodite uftt:l'lii~n1'tru:;J't.I ii 4 tlftt:l'l ~'"lt.l setae 

UhI maxilla maxilla LLfl:; maxilliped i1 plumose setae 

Pseudodiaptomus annadalei Sewell, 1919 (XU~ 25) 

Pseudodiaptomus annadalei: Walter, 1986, pp. 159-162 fig. 14A-I; Walter, 1986, pp. 159-161 fig. 14 t1')~'(c;)tI 

Pinkaew (2003) Pinkaew, 2003, p. 47, fig. 18; Mulyadi, 2004, p.152, fig 86; ru~')~ lJFi'), 2551, p.102, fig. 60. 

LYif'ILi1t1: ~'"lt.l posterolateral ends 'lJt:l'l 5
1h 

metasome ii~n1'tru:;).Jt.I ~1t.1 dorsal ii'vlhll).JL1t1'lLtJhlLLm~Ih1'"lhl 
, 

.... ... ........ ,,'" nd ret .q ........ "1 
).Jln Yl posterolateral ends ).J'vIhll).JL1tI'l 10-12 'flhl I'I1WlIl'l'IJ'fl'l 2 LLft:; 3 metasome ).J'vIt.ll).JL1t1'lLut.lLLm 

~'"lhlUhI'IJ'fl'l 1
51 

urosome iiFl'"lI).Jnl)I'l).Jln~~I'ILLfl:;ii'vlhll).J 1 ri ~n1'tru:;Flftlt1L'lJl~(Jl'rnl'l'fl'fln~lh1iil'l~'l 2 . " 
iil'l ~'"lhltFlhl'vlt.llLLfl:;~'"lt.lUftlt1L1t1'"lLL'vIft).J caudal setae tlftlt1LLtln'fl'flnr.nnnt.l caudal setae J'h1LLfl:;nI'l 

'fl'flnFlftlt1'IJhlhln tl'ltl caudal setaeL~t.llnNnftl'lii~n1'tru:;Yi'fl'l'fl~ n~~'"lt.l~t.lLLft:; ri'fl tl1 L1t1'"l LL 'vIfl).J~~'"lhltlftlt1 

5
1h 

leg ~).J).JlIn1nhl ~'"lt.ltlfllt1~I'ILtJt.I'vIhll).Jt!'l'"l LLf'I:;ii'IJhll1'1 L 'vIt-u~'IJ'flU'vIUnLtJt.lYfhlL~'fltl 
, 

" ... ",... "tl"" tl 1tl,J Ih'" LYif'l~: ).J'lJt.ll1'1LftnmlLYif'lL).JtI antennule I'Ilt.1'IJ'"lIL fltlhlLL ~N .(;'"It.l posterodorsal 'IJ'fl'l 5 metasome).J 

CI • ... " sl ... , I t.; nd 
'vIhll).J'lJhll1'1Lfln 1 f:J LLfl:;).J'vIt.ll).JLftn1 1'flU 1 1 urosome ).Jn~).J'vIt.ll).J'flfJ I'Ilt.1 posterodorsal LLfl:; 2 

urosome ~1t.1 posterodorsal ii'vlt.ll).J LtJt.lLLm~'"lhlUhI~I'I'IJ'fl'lUft'fl'l LLft:;iin~).J'vIt.ll).JLtJhlLLt.I'"ltfl'l'fl~nf'll'l 

tl " nd" rd ... "",J Ih 1 ' ~" fl'fl'l LLfl:; posterolateral ends'IJ'fl'l 2 Cl'l 3 urosome ).J'vIt.ll).JL1t1'l rI'"lt.l 5 leg ).J~).J).Jlln1nt.l 'IJl'l11t1 

tlft'fl'l~1 'IJ'flU~lt.1Lt.I~t.I'fl'fln).Jl~'"lhltlftlt1ii'vlt.ll).J 2 tlhl 'IJ'flU~Ih1t.1'fln~'"lhlUftlt1iinri).J'vIt.ll).J 2 nri).J~Ih1'"lt.l 4 . . 
tlhl tlft'fl'l~ 2 ii'vlt.ll).J'lJt.ll'" L'vIClJ~n1'tru:;LLUhI 'IJ'flU~Ih1LhI'vIUnFlftlt1Yft.IL~'fltl LLfl:;tlft'fl'l~ l'lYilt1L1t1'"l tfl-lFlftlt1 

, 
Lfitl'"l 'IJI'IJ'"lltlft'fl'l LLm~ n1'tru:;Flftlt1~I).J L 'vI~tI).JUft'fl'l~ l'lYilti i1'v1t.11).J LL;'lLnftLrlhlUft'fl'l LLf'I:;~'"lt.ltlftlt1 L1t1'"l . 
nl1m:;"lIt1: YiUm:;"lIt1Lhltllh1Jlt)t.lL~tI Yl~tlUhl~ 7.{t.I t)t.ltl'liJL:jiti LLft:;In'flt.lL'vIC'fl'IJ'fl'lrl1h1~LLf'lt.I~ 'fl'fl~Llnn~tI 

l.li'!llt1Lflt.lu'1L'"lruCilacap bay LLft:; Tegal ~ij'"lJln'l1:;~uml).J~n 10 L).J1n1 tllh1Jl1Yltl~'ltlhll'll,rt.l '!Ilt1~'l 

LnI:;t!'l'"l L 'vInJ 9'l'vlt) I'I~'l'l1 ci'ltll'"l 1 YltlU'1L '"lruulnLLl-iJ1U1'lu:;n'l L t.ltll'"lUlnYi1J'lYiUu'1L '"lruUl'!11t1Lflhl 1~ LLfi 

Ul'!11t1Lflt.lrlfl'fl'l tn'l tfl'l Ul~IYi Ul'!11t1 Lf'lhll'lf'l'fl'lfllt1,]'fl Ul'!11t1ci'lIn:;t)t.llnn Lnft LL h1'"lUl'!11t1 Lfthl'vll-iihhlUl'l 
v " 

~n Ul'Dlt1 ci'lln:;t)t.llnn Lnft LLt.I'"lUI tn'lnl'lLU L~n'fl~1:;'vI~I'l rlf'l'fl'lUl'l Lntl:;LLft:;l'lfl'fl'lUl'l"nn U'1L '"lruL m~·~i~tll'"l 

tllnYi1J'l1~LLfi tllnLLl-iJlulnYi1J'l Ulnl'lf'l'fl'ltllnhlrl1 LLfl:;tlf'llt1LL'vIft).JIn:;~).Jl1n 
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A D 

I~ 
o 

c 

0 . 1 mm . 
0 . 1 mm 

pJ~ 25 Pseudodiaptomus annadalei Sewell, 1919 LYif'lLijtl : A. ~m~ru::fhlJi') ; s, ~m~ru::~'wi,)~I\J;h-.l ; 

C, 'lI1Pl .. '~5 LYif'l~ : D, ~n~ru::~IIJi') ; E, 'lI1ri~5; F, antennae; G, maxillue; H, maxilliped ,. ,. 

Pseudodiaptomus sp. (lU~ 26) 

, 
LYif'lLijtl: 'i'l')\J cephalosome ij~n~ru::L~-.ll.J\J 41h metasome LL'I'l:: 5

1h 
metasome L:n'fll.J~~n\J 'i'l')\J 

Ih .... ... ~ "" .... I sl 
posterolateral ends 'lI'fl-.l 5 metasome 'IJ'flUl.J'I'ln~ru:: ~Pl-.ll.J\JLLt'l:: posterodorsal l.J",\JIl.J 1 ~ 1 urosome 

, nd rd ' 'i' 51 • ,.. .." 
tII,)n'"l1 2 urosome LLt'l:: 3 urosome ~,)\J~Pl\J'lI'fl-.l 1 urosome lJ'fl-.lLLt'l::l.Jm::~n'll\Jt'l::L'fltl~ 7 L'I'l\J LL'I'l:: 

5 1 ... rd .... Ih ., "" 'I. >-posterolateral ends 'lI'fl-.l 1 Cl-.l 3 urosome l.J",\JIl.Jr'flU 5 leg ~l.Jl.Jllnm\J 'lI'flU~I\J \JLL'I'l::~I\J\J'fln'IJ'fl-.l 

Uft'fl-.l~ 2 ijn~l.J'lI\J'I'l::Lfitl(;1 7 L~\J 'i'l,)\JU'I'lIt1'l1'fl-.lUft'fl-.l~ 3 ij"'\JIl.JLLii-.lLLt'l::'lI'flU~I\J'I.\J",UnPlftlt1Yl\JL~'fltl 

LYif'l~ : ~,)\J cephalosome ij~n~ru::L~-.ll.J\J antennule ~1\J'IJ,)ILU~tI\JLLU'I'l-.llU 41h metasome LLt'l:: 5
1h 

~,)\J posterolateral ends 'lI'fl-.l 5
1h 

metasome 'lI'fluij~n~ru::L~-.ll.J\JLLt'l:: 
.. , 51 1 'd. nd .. Ih ... 

posterodorsal l.J",\Jll.J 1 ~ 1 urosome l.J~l.Jl.Jlm "("i')\J posterolateral ends 'IJ'fl-.l 2 (1-.1 4 urosome l.J 

",\JIl.J 5" leg hJ~l.Jl.J1lnrn\J 'lI1 'ihtIL1t1') L~nn~I'l11'IJ,)1 'lI1oi!lt1Uft'fl-.lLLm'IJ'ElU~I\J\J'Elnij"'\JIl.J'lI\JI~L~n 2 tl\J 
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~ tl"..j ",... "" , ...... tl" " ~f'lU fttl~Y1 3 ~nu ~U~""U1~'1JU1~ ~""C\i'1JtlU~1U ~U'1Jtl~""Ul~~'lJUfl:::LtlU~(;1fttl~f'I'J1~U1'J LLft::; fttl~~~Y11U 

nfl1~tlfttl~;:jn~ ~'1JUfl::; L ti U ~~~ ~1U L ULLfl::; ~1UUtl ntl fl1Utl~ tl~ L1m t~~ LLft::; ~1U L uii n~ ~'1JU ft::: L flU ~ kU1 '1J 1 

'1J'J1 Ufttl~ LL1n;:jri'Ju~uLih ~IU L U 2 LLUU ;:j~u'h~ L1mLLfl::;f'lft1U~1~ LYl~U~~'hUUfl1U'1Jtl-lUfttl~~ ~vhu;:j 

~n~ru::;f'lft1Uu1nPiu 

nlrm:::"l1U: LUtl1'JU1nYnr-lYiUUrL'Jruu1'll1tJLflU l~LLri U1'll1tJLftUf'lfltl~tn-ltFf-l U1~1Yi U1'll1tJLftUf'lfltl-l 
w 

t11U lltl U1'll1U~~ l/1::;t)U(;1n Lnft LL U'JU1'll1U LflU'\!I~thuUI-lftn U1'll1U~~ (;1::;t)U(;1n Lnft LLU'JU1 tn-lni-lLU L~ntl~ 

1::;'\!I~1-l f'lfltl-lU1-lLnU::; LLft::; f'lfttl-lUl-.l"l1n UrL'JruLtl~Y1itl1'JU1nYil!~ 1~ LLri U1n mJ~1U1nYil!-.l U1n f'lfltl-.l 

A 

III 

o 

v 

s 

c 

D 

0 . 1 mm 

F G 

';'U~ 26 Pseudodiaptomus sp. LYiPI Liiu : A , ~n~ru:::ih~'J; s, '1J1Pl~5 ; LYiPl~ : c , ~n~ru:::~1~'J ; 
~ w " , 
D,""U'J~~1U'1J'J1 ; E, '1J1~Yi5 ; F, maxillue; G , maxilliped 
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Pseudodiaptomus bispinosus Walter, 1984 (ltl~ 27) 

Pseudodiaptomus bispinosus: Walter, 1984, pp.369-391, fig. 7; Pinkaew, 2003, p. 48, fig . 19 
, 

LYif'lLi1t1: i'l')~ cephalosome i1~nMru::t~'1)J~ 4th metasome LLf'l:: 5
th 

metasome L:nt"l)J~(ml~ i'l')~ 
th l.I, t ... 

posterolateral ends '1It"l'l 5 metasome 'lJt"lULL"'f'I)Jl'lf'l,)tI"'~'))J'IJ~1(;) L",t"1I LLf'I:: posterodorsal )J"'~1)J'IJ~1(;) 

L~n 1 I'i 1
51 

urosome tI1')n~1 2nd urosome LLf'l:: 3
m 

urosome i'l')~tI'lWJJt"l'l 1
51 

urosome 1.lt"l'lLLf'I::i1m::9n .. , 
... II sl '1 I ""... .... ~" tl"'" 'lJUf'l::Lt"ltl(;) 8 Lf'I~ LLf'l:: posterolateral ends '1It"l'l1 urosome L)J~)J)J11;],1 m~'D1t1)Jf'ln~ru:: LI'l'l nf'l1'1 f'lt"l'l)J 

"'~1)JL1t1'1[;],)Ltl~LLmLL~,)Lfitl'l LLf'I:: 5
th 

leg ~)J)J11;],ln~ '1It"lu~h~~t"ln'1lt"l'ltlftt"l'l~ 1 il"'~1)J 15 ti~ "'~1)Jti~~ 

11 il'1l~1(;)n~1n~1"'~1)J~~ tlftt"l'l~ 2 '1It"lu~h~~t"lni1"'~1)J 14 ti~ "'~1)Jti~~ 14 ilfin~ru::'11~1(;)lm1! 
, , 

" "tl'"' tl ~tl th th ... - v , LYif'lt.l: antennule (;)1~'1I,)1L f'ltl~LL f'I'I L 4 metasome LLf'l:: 5 metasome L'Dt"l)Jr;](;)n~ ~')~ posterolateral .. 

nd'" rd ... 
LLf'l:: posterolateral endS'1lt"l'l 2 tl'l 3 urosome).J 

"'~')).JL1t1'1 i'l')~ 5th 
leg hJ~).J).J1r;]1n~ 

n11m::91t1: YiUU1L')ru Padre Burgos, Quezon, LL~')tl::n1f'l, Ln1:: Panay 1~tl1::LYlf'lYlfttlu~~ 1~ti1')lYlti 

Yiul~u1L')rutl1nLUJ~1U1'1tl1::n'l LLf'l::'D1t1~'1f'l1'11'D1 1~ti1')tl1nYit!'1Yiu1.l1'D1mf'l~ UlLLri 1.l1'D1mf'l~I'lf'lt"l'l 

tn'lt~'11.l1ih~ 1.l1'D1mf'l~l'lf'lt"l'lt11t1.:rt"l 

B 

0.2 mm 0.1 mm 

c 

0.1 mm 

o 

'" o 

pJ~ 27 Pseudodiaptomus bispinosus Walter, 1984 LYif'lLiltl : A, ~n~ru::fh[;]'); B, Urosome ; 

C, '1I1rlYl5; LYif'l~ : D , ~m~ru::~1[;],) .. .. 
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Pseudodiaptomus cf. trihamatus Wright. 1937 (xU~ 28) 

Pseudodiaptomus trihamatus: Walter. 1984. p. 380-383. fig 5a-i 

... .J. ... ~ 'i''' 
LYif'lL).JtJ : n')iJ cephalosome ).J~m~ru:; LPl-l).JiJ 

III " 1 . ... a posterolateral ends 'IJtl'! 5 metasome 'IJtlUPlfl1tJ~iJ1).J'lJiJ1(;1 ~t1J LL~:; posterodorsal ).J~iJ1).J'lJiJ1(;1Lfln 1 

~ posterolateral ends 'IJtl'!1 s l urosome hJ~).J).J11;J')' ~1iJojhtJii~m~ru:;~iJi1~iJ1).J'lJiJ1(;11~C\i 4 tliJ LLfl:: 

- net'" 0' I -

~iJ1).JU1L,)ru posterolateral ends 'IJtl-l2 urosome ).J'lJiJ1(;1L~nm1 ~iJ1).JU1L,)ru posterolateral ends 'IJtl'! 

3rd urosome LLfl:; 5
1h 

leg ~).J).J1~1niJ 'IJtlU~1iJiJtln'1ltl-lUfttl-l~ 1 ii~iJ1).J 15 tliJ ~iJ1).JtliJ~ 11 ii'1liJ1(;11~C\i 

n~1~iJ1).JtliJ~iJ Ufttl-l~ 2 'IJtlU~1iJiJtlni1~iJ1).J 14 tliJ ~iJ1).JtliJ~ 14 i1~n~ru:;LLii-lLLfl:;1~C\i 

LYif'l~ : hJYiu1iJm'i'~m~1Plf-ld 
n'lrm:;,,1tJ: YiUU1L')ru'l!ltJa'!U1:;LYlf'lYl~uiJiJ~ 

Plfltl-lU1niJPl'i' 

A 

I~ 
o 

B C 

lU~ 28 Pseudodiaptomus cf. trihamatus Sewell. 1919 LYif'lLiitJ : A. ~n~ru:;~1r;l,); B. Urosome; . 
c.'IJ1fiYl5 

" 
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Genus Subeuca/anus Geletin 

~ 0 ~ ... .1" ~ .1" ..j ~ ,J. ... J::, 
~n~ru::f'lll'1ru : antennule ~ 23 u~fl~ ~£1ltJu~fl~'Vl 1-2 LL~:: 8-9 1')~nkl rl,)kI antennae ~ exopod '",klml 

endopod 'lIflU~'k1k1fln~,)kI basipod 'lIfl~ mandible iil1HI~L1mm') ~,)kI endopod ii'llkllj;)J-klLLti~Ltlklf'lfl~ 
U~fl~ ~klflfln~IU1L')ru~,nrh~~m'l1~'lIfl~U~fl~ U1::~lru 1 1k1 3 'lIfl~~,)kI basi pod ~,)kI'lIfl~ mandible 

maxilla maxilliped iisetae YlnU~fl~~Ik1,)\JLLj;)n"h~riklm~'!ln£1l (Boltovskoy, 1999) 

Subeuca/anus subcrassus Giesbrecht, 1888 (,U~ 29) 

Eucalanus subcrassus Giesbrecht, 1888: Tanaka, 1965, p. 270; Zheng Zhong et al .. p. 230. fig 152(a-e) 

Suwannumpha. 1987. p.37. fig. 9; 

Subeucalanus subcrassus : Mulyadi. 2004. p. 118, fig 67; 'MLYlyj yjnrurmf. 2547. p. 76. fig. 43; Kasturirangan . 

1963. p. 20. fig . 12(d-e); Conway et al .. 2003. p. 168; nr:l'l~ 1Jf'i1. 2551. p. 126. fig . 82 
, 

... ~ '" ,J SI.... - ... 
LYlPlL~tJ: cephalosome ~f'N~kI rl,)kI cepholosome LL~:: 1 metasome L'D'fl).Jj;)j;)nkl posterolateral end 'lJfl~ 

Ih ... .... <j' '" ... .. I "sl ... "I I I nd 
5 metasome ~~n~ru:: ~1'1~~kI urosome ~ 3 uftfl~1 urosome ~'lIk11£1ltJl,)LLf'l:: ~~run,)1 2 urosome LLft:: 

rd ..... .... .., rd ..dI ... ... 1'..... Ih 
3 urosomr LLf'l::~ftn~ru::ufl~flfln 3 urosome L'!lfl~j;)£1lnU caudal ramus ~~ 5 leg 

"' ... ,J " .... "''"'o .... th th 
LYlPl~ : ~n~ru::'lIfl~rl')kI cephalosome LLft:: prosome I'1f'11mYlPlL).JtJ £1l1k1'l11~~11J1') 4 metasome LLft:: 5 

metasome ii 'lIk1LoA'klLftn1 U~fl~ft::'1 LoA'kI ~,)kI urosome ii 4 U~fl~ L£1ltJ anal segment L~fl).J~£1lnriu caudal 
, 

ramus ~,)kI 5th 
leg ;:h~Yn::'lI1;hmtlklLLuu uniramous ii 4 U~fl~ t£1ltJu~fl~Vi 4 ii setae j;)N~,)klUftltJ m') 

nr)If'1')I~m,)'lIfl~U~fl~~ 4 ~,)kI'lIl'l1,)I~£1l,U\-lltJ1u 

n11m::"IltJ: f'l1~IHlYlu1~U1L')ru'llltJ~~1k1L'lIj;)1flkl L'lIj;)t)klL£1l-LLu:nYln LLm Great Barrier Reef 1k1U1::LYlPl 

fl'flf'l Lj;) 1 Lft tJ 'IlltJ ~~'lI'fl~U1::L YlPlt)kI L£1l\jL;mLft::~1 Lft L;tJ 1 klU1:: L YlPl1 'Vlm.h~''tl,,) 1 'VltJ '!lltJ ~~r.i'~wr £1l1::klfl~ n~ 
r.i'~wrj;)f'lj;)~ m.ILn1::-nI~-Yl:;m).J m.ILm::f'l1k1Ylf ~lJLn1::~i1~kI ~lJLn1::m')iifltJ Ln1::m')1~n i ~lJLn1::m~~-

" 'U 'U ~ \I" • po \I 

n~ 1k1'tlI,)ulnYl~~YlUU1L')rui.lI'!llmftkl Hi'LLrl i.ll'1l1m~kll'1ftfl~Ln~Lfi'~ U1L')ruL'flf'l'Vli'tll,)ulnYl~~ 1~LLri 
~ 
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D 

lU~ 29 Subeucalanus subcrassus Giesbrecht, 1888 LYiPlLiltl: A. 6m~ru:;~"wl,): S, cephalosome: 
, , 

LYiPl~ : C, 6m~ru:;~1~,) : D, ~1~Yl5; E, antennae: F, mandible: G, mandible blade (lU E-G Yl).J1 : 

Mulyadi,2004) 
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."l 'i' ... , - % .. ~ !"I - ... '" .. 
2. Carnivorous copepods Lu'W~Pl'Yi'Yitl(;ln~lJm.Jr11Wl "lI'lnn'lPl ~'Wm1n'WtlT\n1lJ~m~ru::LL'1J'lLLN 

L~tll-n'Wm1~lm~tl ~m~ru::'1Jtl'l setae U'W maxilla ~~n~ru::~'WLL~::LL;'lLLNhl~ plumose setae LPlYi'Yitl(;l 

minuta, Tortanus 

forcipatus, Corycaeus sp., Hemicyclops spA Hemicyclops sp.B, Hemicyclops sp.C, Oithona 

spA Oithona sp.B, Mesocyclops sp. 

Genus Labidocera Lubbock 

~n~ru::~lrirv : antennule L'YiPl~L1J~U'WLLthN~~n~ru::LU'W geniculate 4 tl~tl'l L'YiPlL~U ii 23 tl~tl'l 

mandible ~~n~ru::Pl~lu~yj'WU1'lLL~::L~'l 3-4tl'W (Mulyadi, 2002) 

Labidocera minuta Giesbrecht, 1889 ((;tl~ 30) 

Labidocera minuta: Tanaka. 1964. p. 54. 233; Suwanrumpha. 1987. p. 113. fig. 57; Yi1lVlY1 Yl11rufnM'. 2547. p. 92, fig . 

53 ; Kasturirangan. 1963. p. 52. fig. 52; Conway et al .. 2003. p. 132; ru:!'l~ 1Jrh 2551. p. 81 , fig. 36; 

Mulyadi. 2002. p. 71. fig . 22; Othman and Toda. 2006. p. 311 . fig . 10-11. 

L'YiPlL~U : cephalosome ~ftn~ru::L~'llJ'W ~ cephalic hook LL~::ii cuticular lens 1 ~ ?i')'W cephalosome 

nu 151 metasome hh~tllJ~~n'W rostrum ~~n~ru::LU'W filament·2 L~'W L~'l'ltlft'l~I'Wfll'l ?i')'W 41h 

th .... - .., ,J Ih q ..... 

metasome LLft:: 5 metasome L"lItllJlJl~n'W ri')'W posterolateral end '1Jtl'l 5 metasome lJftn~ru::'1JtlUlJ'W 

... .1" 51 1 ' " ~ "" .. " 1 ' urosome lJ 3 u~tl'l 1 urosome lJ~lJlJI1Jl1~1'W'1J,)1U'Wtltln~1'W'1J1'lLftn'WtlU caudal ramus lJ~lJlJ11Jl1 

~1'W'1J,)11'1-lC1Jn~1~1'W'1ULftnUtlU 51h 
leg ~lJlJ1mn'WLU'WLLUU biramous L~U endopod ii 1 tl~tl'l ftn~ru:: 

LU'W~llJIJlN?i')'Wtlft1U exopod ~ 1 tl~tl'l LLft::~'I-l'W1lJ~')'Wtlft1U 2 tl'W LL~::'I-l'W1lJLftn 1 ~1'W'Wtln~n 2 tl'W 

L'YiP\~ : cephalosome ii~n~ru::L~'llJ'W ii cephalic hook LL~::ii cuticular lens 1 ~ antennule L'YiP\~ 

Ltl~U'WLLtl~'lii~n~ru::LU'W geniculate ?i')'W cephalosome nu 1
51 

metasome hh~tllJ~~n'W ?i')'W 41h 

Ih ... - .., .J th 1 ' '" metasome LL~:: 5 metasome L'lltllJlJl~n'W ri')'W posterolateral end '1Jtl'l 5 metasome lJ~lJlJ11Jl1n'W 

L(;lU~1'W'1J,)1ii'1J'W1~lm\JLLft::U1')n~1~1'W'lfJ urosome ~ 5 tl~tl'l 5
1h 

leg LU'WLLUU uniramous hl~lJlJ11Jl1 

n'W tl~tl'l~~Yf1U'1Jtl'l'1J1'1fJii~n~ru::Lu'W'Yi~'Wtltlnltl 3 'Yi '1J1'l1,)1iiftn~ru::Lu'Wtl1nfiu , ~ ~ 

m1n1::"l1U: ~1lJ11Cl'YiU 1~ ~'l LLj;j L'1J 1Jl1tl'W"l'Wii'l L '11lJltlU~'W LLtlU~'W L~-LLtl:nYln 1 'WlJ'I-l1~l.lYl1LLtl:nYlnuTL ')ru ln~ 

Lm::rltl'ln'l Yl::L~ LL~'l 'I-ll.,lLm::,rft~YllJ'I-l1~lJYl1~'WL~ULLft::LLtlU Great Barrier Reef 1'Wtl1::LYlPllYlUYl::Lft6'ltl'W 
~ . , 

YiP\IJl::r)'Wtltlm~u'llufLm::U1')l'1-ln i m .lLm::YiYi 'I-lU1Lm::~'W'l1lJ 'I-ll.hm::tl1~'l11~ L'Wfl1')tl1n'YilJ'l'YiUUTL,)ru .~ ~ ~ 

Ltl~Yl~fl1')tl1n'YilJ'l1~LLTi tlft1ULmftlJj;I::~lJ'Yin 
~ , , 
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A 

C D 

F G 

.I..J ... .... ..... " .... • II-' 

XuYl 30 Labidocera min uta Giesbrecht, 1889 LYif'lLl-JtI ; A, ~m~ru::~I~,) ; LYif'lCJ ; B, ~n~ru::~lm; C, 

antennule; D, mandible ; E, maxilliped ; F, maxillae; G, antenna (XU C-G ~l-JI; Mulyadi , 2002) 

Genus Tortanus Giesbrecht & Schmeil 

~n~ru::~hrl'1J : antennule 1'L.1LYif'lrrhJ~UJ).J11n1Lu~mJLLu~~luii~n~ru:: geniculate ii 17 Ufttl-.l LYif'lLiiuii 12-

15 Ufttl-.l antenna ii coax LL~:: basis LLtlnn'L.I LLIIi~,)'L.I1V1'li endopodite 1,)l-JnU basis t~tI endopodite lItl~ 
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antenna ;:jftn~ru::L1mLLfI::tn'lni1 exopodite fh"LJ basis 'IJtl~ mandible plap ;:jftn~ru::tn'l ~'l"LJ 

maxilliped ;:j basal ;:jm'1L"I1qJ~ LLfI:: setae LLii~LL'N (Boltovskoy, 1999; Mulyadi,2004) 

Tortanus forcipatus Giesbrecht, 1889 (lU~ 31) 

Tortanus forcipatus: Mori , 1937, pl.51 , fig. 11-14; Suwanrumpha, 1987, p.131, fig. 75; Boltovskoy, 1999, p.1075, fig . 

7.412; Mulyadi, 2004, p. 167, fig. 92; rmvl'r1 viTrrufnM", 2547, p . 103, fig. 61; Conway et al. , 2003, p . 

141; Pinkaew, 2003. p. 71 , fig . 15; nr~'l~ ;;]f'il . 2551, p. 109, fig . 66 
, 

... .J Ih" ~ 'i'''''!'I' ~ 
LYH'IL).JtI : ri'l"LJ posterolateral end 'lJtl~ 5 metasome ).Jfln~ru:: 1f'l~tI"LJLu\JI;l).J'lJtlu).J"LJ~).J).J1~m"LJ urosome 

i:i 3 U~tl~ hj~).J).J1l111rl"LJ '((;'Itl 1.1 urosome LLfI:: caudal ramus L~tl).J~(;'Irl"LJ U1L'lru~ anal segment LLfI:: 

caudal rami L~tl).J~(;'Irl"LJftn~ru::U(;'lf'l~1mn~m Ufl1t1 caudal rami LLtlntltln"l1nrl"LJ 5
1h 

leg 'lJtlU~1"LJ"LJtln 

'lJtl~'IJ1'IJ'l1i:i~"LJ1).J 2 tl"LJ Ufl1t1'IJ1LL~f1).J 'lJ1-D1t1'IJtlU"LJtlnL1t1ULLfI::Ufl1t1'IJ1t1'IJ1LL~f1).J 'lJ1'IJ'l1tn'lni1'IJ1-D1t1 

" .J ~ L'Yif'l~ : ri'l"LJ posterolateral end 'lJtl~ 5 
.., ... . .... ., .... s1 .. th 

segment LLfl:: caudal rami LLtlnn"LJ'I!(;'IL"I"LJ caudal rami ).Jflm~ru::L1mtn'l 1 urosome CN 5 urosome 

1'l).Jrl"LJ 5
1h 

leg hJ~)J).J1lJ11 'lJ1'IJ'l1;:jftn~ru::f'l~1t1111)J 

mm1::r.ntl: 'YiU 1~U1L 'lru~lJ Lm::).J1 LflU Y1::LfI LL(;'I~ LLfI::lJ1tl"LJU"LJ'lJtl~).J~1~)JY11ti"LJL~tI il~tl"LJ"'12T"LJ'I!1t1 il~~~ LLl'l 
~ , 

9~W-r(;'l1::"LJtl~n~9~W)(;'I~j;]f1 ~lJLm::tI1'ltJfltl Lm::tI1'l1~n i ~lJLm::ih~-'Yi::tn).J LLfI::il~tl1'l1Y1t1'YiUU1L'lru 
., " .ki' " 

'll1t1il~f'I111'n11"LJ'fh'lU1n'Yi~~'YiUU1L'lruLtl~Y1itl1'lU1n'Yi~~ 1~LLri lhnf'lflfl~U1n"LJf'l1 Ufl1mL~f1).JlJ1::f1).J'Yin w , , 
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A 
c 

B 

~ . 
lUYl 31 Tortanus forcipatus Giesbrecht. 1889 LYif'lLiitJ: A. ~m~ru:;~lr;1,); B. 'ln~Y15 LYif'l~: C, ~m~tru:; 

, 
~1r;1,); D, '11l~Y15 

Genus Oithona Baird, 1843 

~n~ru:;~l~C\J : antennule LYif'l~k\,lLLft:;Lu~U\.mufNluiiftn~ru:;LtJ\,I geniculate i'l 2 ill'1 l\,1LYif'lLiitJL1m 

m') antenna d'J\,ILLUU uniramous ~,)\,I'IItlU~l\,11\,1'11tl'l maxillue ii setae l\,1LLj;Jft:;U~tl'l~'1LLj;J 0-11 t1\,1 

exopodite U~tl..'l~ 1 il 3-4 t1\,1 ~')\,I maxilla U~tl..'l precoxa 1')~riU coax U~tl..'l~ 2 LLf'I:; 3 'IItl'l endopodite 

il~\,Il~ 2 LLf'I:;1 t1\,1m~fh~u il~n~ru:;LLii..'lLLf'I:;Lfl'l maxilliped il4 tJ~tl..'l (Boltovskoy, 1999) 

Oithona sp,A (zU~ 32) 

... _"1 -J. " .11'" .1" .. .. LYif'lL~tJ: antenna Lu\,lLLUU uniramous rl')\,1 prosome Flf'lltJtu 'II ~ 5 uf'ltl'l cephalosome L1m ~ rostrum 

.. -J. ~ "... -J. Ih" ~ 
L1mLmft~ rl')\,1 prosome m') LnmFltJ'I urosome rl')\,1 posterolateral end 'IItl'l 5 metasome ~ftn~ru:; 

'IItlULfl..'l~\,I ~')\,I urosome ii 5 U~tl'l genital segment m') LLf'I:;ii~n~ru:;FI~ltJ~ 2 ~ caudal ramus m') 

~ "... ~ -J. sl .. Ih."1 -J. Ih" • I " ... 
Lnf'lLFltJ'InU anal segment rl')\,11 leg 0'14 leg Lu\,lLLUU biramous '(i,)\,I'lItl..'l 4 leg ~ exopod 3 uf'ltl'l ~ 

~\,Il~'II\,1l~lm\lLLf'I:;ii'lltlumJndj\,lYl\,lL~tltJ 
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LYHI\~ : hjYnJllJm1~m~nFlhC 
mm1:;91U: llJ~h,)1..hn'Yil!~'YiUU1L')ruu1'1!1ULrllJ 1~ LLrl U1ft1'Yi U1'1!1U 6~ ~:;~lJIJ1n lm\\L lJ,)U1'1!1ULrllJ",),jU1lJ 

B 

o 

~ ~ 

c 

E 
~'~ ~ 

E r-l 

r-l 

0 

E 
E 

o 

0 

pJ~ 32 Oithona sp.A L'Yif'Hi1U: A, ~n~ru:;~h(;j''); B, rostrum; C, anten~a; 0 'lJ1~~ 4; E, mandible; F, 

• I .J .... r ... .., .. 
maxi lla (1u E-F mn: ~lJU ~')f)'YilJfi, 2529) 

~ " 

Oithona sp.B (ZU~ 33) 

.. -J. " .11'... .1" .........-J. 
L'Yif'H~U : rl,)lJ prosome Flrl1UZU 'lJ ~ 5 urlfl~ cephalosome L1m ~ rostrum L1mLL"'rl~ rl,)lJ prosome m') 

ln~L~u~ urosome ~,)lJ posterolateral end 'lJfl~ 5
1h 

metasome ii~m~tru:;'lJflutf1~~lJ 'i1,)lJ urosome ii 5 

U~tH gentian segment U1')hj~~~1tJ11nlJ ~1lJ vental iiih~ft:; 2 L~lJm,)LiilJFli~"'~~'lJfl~ urosome ~,)lJ 

caudal ramus U1')ln~Lflmnu anal segment 

L'Yif'\~ : hj'YiullJm1~n~1Flf~C 
m1m:;91U: llJth,)u1n'Yil!~'YiUU1L')ruLfl'iwi~tl1,)u1n'Yil!~ l~LLrl U1nFlfttHU1nlJFl1 Uft1ULL",ft~~:;ft~'Yin 

~ , , 



A B C 

yY 
0.1 mm 

// D 

/ 

)~ I 
I 

/,; \ 
/ 

/ 
/' 

, 

0.1 mm 
/' 0.1 mm 

J 

xtJ~ 33 Oithona sp.B LYiP\Li1tJ : A, ~m;ru:;~l~,); B, urosome; C, rostrum ~llJ dorsal; D rostrum ~llJ 

vental 

Mesocyclop sp. (XtJ~ 34) 

, 
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~m;ru:;~lr1'l1 : cephalosome iJ~n~ru:;~"'m-l ~,)lJ cephalosome LLfl:; 1 SI metasome L~tl~~"'nlJ 

prosome nt)l-l metasomeLL~fl:;tJfttl-lLLtJnnlJi"'LI;jlJ 5
th 

metasome iJ'lllJl"'L~nn~ltJfttl-l~lJ posterolateral 

Ih .. ~ " ::"t -J. ... tJ" "" end 'lltl-l 5 metasome ).Jfln~ru:;LL'\JWilflltJun '(i,)lJ urosome ~ 4 fltl-l LLfl:;c;nlJ'lll-l'lltl-l urosome Yln . 
tJfttl-liJ~n~ru:;f'lftltJ~lJl~~-l 2 iil-l 1 SI urosome tJ1')n~ltJfttl-l~lJ caudal ramus hJ~~~1j;)1nlJ iil-loD1Ui1 

~lJl~L1mklJtl~~1\J dorsal '/'l')\J caudal ramus L~\Jnfll-l 1 LftlJtJ1')~~'" 
~~lm~"l I;jlnm1~n~lhli'llm1m:;1.jLYiP\'lJtl-l Mesocyclop sp. 

n11m:;I;jltJ: fll')tJlnYi~-lYi'\J'\J1L')rutll'l!lmfllJ l~LLri tll~lYi '\J1L')ruLtl~Yi~fll')tJlnYi~-l l~LLri thnf'lfltl-l1.hn 
~ ~ 



A S D 

_0_.2_mm __ A,S 

01 ... 

pJ~ 34 Mesocyclop sp. A. ftn~ru:;~1iJl'l; B, caudal ramus; C, antennule; D, antenna; E, mandible 

;h~'ihmLft:;ih~'1I'l1 ; F, maxilliped; G, maxilla (Xtl C-F ~~n: Pinkaew, 2003) 

Genus Corycaeus Dana, 1852 

64 

ftn~ru:;~1r1r~r antennule i'Wi1 6 tl~'fl~ '1I'fl~LYiPlqb.hu'Wftn~ru:; geniculate LLIIl antenna LU'W unirramous 

... tl "_"1 ~" -I .. ~ 'tl "... tl " .,j ... ~ 4 ft'fl~LLft:;Lu'W prehensile ~'WLYiP\~ 'C't'l'W coax LLft:; basis ~'II'W1r;) ~~C1J ft'fl~Yl 1 LLft:; ft'fl~Y1 2 ~~'W1~U1'l 

2 t1'W fl'l'Wtlft1t1'11'fl~tl~'fl~~r;)Yf1t1"1:;i1~'W1~t.lft1t1LFl~ LLft:;tl1'ln~1LYiPlLi1t1 mandible i1 ~'W1~L1t1~LU'WLLtl'l 

f'lft1t1Yl''W 2 LLtl'l maxilla j:j'1l'W1r;)Lftn i1~'W1~ 4 t1'W maxilla j:j 1 tlft'fl~ maxilliped j:j 3 tlft'fl~ (Soltovskoy, 

1999) 

Corycaeus sp. (Xtl~ 35) 

LYiPlLj:jtl : ~1'W~lJ1'11'fl~ cephalosome i1 ocular lens '1I'W1r;)1~C1i1 ~ prosome Xtlhl antenna fl'l'Wl1'W'II'fl~ 

tl~'fl~~ 1 LLft:;tlft'fl~~ 2 i1~'W1~U1'l 2 t1'W fl'l'Wtlft1t1'11'fl~tl~'fl~~"'Yf1t1"1:;i1~'W1~tlft1t1LFl~ prosome 

tlr:;n'flU~'lti cephalosome LLft:; metasome 3 tl~'fl~ ~'l'W posterolateral end 'II'fl~ 3
m .. 

metasome ~ 
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LYiPlq: ~llJ~iil'lJt1~ cephalosome ii ocular lens 'lJlJl~1~'1l1 ~ ~'llJ posterolateral end 'lJt1~ 3rd 
, , 

metasome iiftn~ru::Lm~nJ LLrl::tn'l1h::,..nruf'l1~~il~'lJt1~ 151 
urosome Yi~n~llJih~'llt1~ 151 

urosome ~llJ 

Yit1~~'llJ~iil'lJt1~ 1
51 

urosome iiftn~ru::LtllJUrllt1LL~rll-J LLrl::~llJ~l~iiftn~ru::Lmfll-Jf'I~ltJ~lJll-J 2 tilJ 

mm'1::r.ntJ: 1lJt:il'lUlnYil!~Yiuu1L'lruLt1~yi~t:il'lUlnYil!~ l~LLri Ulnf'lflt1~UlnlJf'l'1 UfllmL~fll-J~::fll-JYin 
~ , , 

A 

B 

0.1 mm 

c 

A 

B 

C 

D E 

0.2 mm 
D,E 

,U~ 35 Corycaeus sp. LYiPlLiitJ: A, ftm~ru::ftlv1'l; S, urosome; C, antenna; LYiPl~: D. ftn~ru::ftlv1'l; E. 

urosome ~llJih~; F. maxilliped (,1.1 F ~l-Jl : Suwanrumpha. 1987) 

Hemicyclops sp.A (,U~ 36) 

, 
... ... v .. • I " 'i' 51 ~ , .. 

LYiPlLl-JtJ: cephalosomel-Jfln~ru::l-JlJ l-J metasome 4 uflt1~ L~tJ cephalosome LLfl:: 1 metasome Ll-JL'lIt1l-J 

~~nlJ 41h metasome ~llJih~ii ~lJll-J'lJlJl~L~mLrl::~lJ 1 tilJ LLfl::ii'lJlJL'1tJ'ltn'l 2 L~lJ urosome ii 4 U~t1~ 
, 

1
51 

urosome tn'ln(hu~t1~tilJ ~'llJllilJut1~t1t1n posterolateral end 'lJt1~ 1
st 

urosome ~llJih~ii ~lJll-J'lJlJlrn 
Q' ...." .. , Q" I rd ..... 

Lrln 4-5 t1lJ LLrl::~llJ dorsal l-Jn~l-J~lJll-J'lJlJlrnLflnm::'"lltJt1fJ LLfl:: posterolateral end 'lJt1~ 3 urosome l-J 

~lJl).J'lJlJl~L~n caudal ramus LLf'lULLft::tn'l 

m'1m::'"lltJ: t:il'lUlnYil!~Yiuu1L'lruul'l!lmrllJ l~LLri UlftlYi U1L'lruLt1~yi~t:il'lUlnYil!~ l~LLri Ulnf'lflt1~Uln 
~ ~ 
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A 

0.5 mm 

pJ~ 36 Hemicyclops sp.A LYiPlL51tJ : A, ftm~ru::;ft1j;j') 

Hemicyclops sp.B (?:tl~ 37) 

LYiPlL51tJ : cephalosome tPf,n.J~ antennule 51 .7 tlfttl-.l prosome n'11-.ltl1::;ntlu~htJ cephalosome LLfl::; 

metasome 3 tl~tl-.l (;\Nnfl1-.l prosome ,:~nr)1~h~;r1-.l 2
nd 

urosome 51'1J~1~1"v1rUnr)1tl~tl-.l~~ l-l~ 

posterolateral end 1Jtl-.l 2nd urosome i1"v1~1~ 2 ti~"v1~1~~h~~tlntJ1')nr)1"v1~1~~h~1~ ~1~ ventral i1LLcJ~ 

., <i''' ... rd th"....... f !:. "''' " 
flm~ru::; Lfl-.ltJ~tltln~1 3 urosome LLfl::; 4 urosome "n~ dorsal ~ ~nfl~"v1~1~Yl-.l~1~'l11mLfl::;~1~1J')1 , 

LYiPl~: hJYiul~m1~m~1flf-.l~ 
n11m::;r,ntJ: ti1')tl1nYilJ-.lYiuulL')ruthl!1mft~ l~LLTi t.l1'1!1mft~flfltl-.lWi-.ltPf-.l t.l1'1!1mft~flfttl-.lt11tJ~tl t.l1'1!1tJ 

Lft~~-.l (;\::;r)~(;\n ln~ LL ~')t.l1'1!1tJ Lft~"v1~ih~U1-.l~ n LLfl ::;U1L ')rut.l1'1!1tJ Lfl~~-.l (;\::;r)~(;\ n ln~ LL~')t.l1 tn-.lm-.llu L~n 
" 



A 

B 

0.1 _ 

0.1 mm 

D E F 

0.1 mm 

0.1 _ 0.1 mm 
0.1 mm 

G H 

ltJ~ 37 Hemicyclop sp.B L'YH'ILilti A. ftn~ru~ft1~'l; B, urosome ,hw ventral; C, '1l1~~5 ; 
D, maxillue; E, antennule; F, antenna G, maxilla; H, maxilliped 
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c 
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Hemicyclops sp.C (~~ 38) 

LYif'lLiiu: cephalosome LFi~).J'U antennule ii 7 tJ~tl~ prosome nr)'NtJ1:;ntlU~'lu cephalosome LL~:; 
" • I " '" ".... "'....., .... <\''' sl ..., metasome 3 u~tl~ posterolateral end 'lltl~ metasome v\l'U'lJl~'Yl~~tl~'lJl~).J~n~ru:; ~f'l~ 1 urosome).J 

~n~ru:;f'l~lU~l).JL'y\~U).J ).J).J~1'U~1~j:j~m~ru:;f'l~1U'l~1 caudal ramus J'U;:j caudal rami iil~~:; 5 L~'U 5th 
, 

leg ii 2 tJ~tl~ tJ~tl~LLmii'y\'Ul).JL1U'lU1'l 1 t1'U ~Lf'l'Uii'y\'Ul).J'lJ'Ul~Lftn 6 t1'U tJ~tl~~ 2 ~l'U'Utln;:j'y\'Ul).J 5 t1'U 

~1'U1'Uii'y\'Ul).J 8 t1'U ~'l'UtJ~lutJ~tl~ii'y\'Ul).J 4 t1'U 'lJtlU;:j'tJ'Ufl:;L~t.J~j;)~tlM'll).JU1'l'lltl~'y\'Ul).J 

" ~" ... .1" ".1" LYif'l~: cephalosome Lf'l~).J'U antennule ).J 7 u~tl'l prosome ml~u1:;ntlU~'lU cephalosome LL~ :; 

" 
metasome 3 tJ~tl~ posterolateral end 'tJtl~ metasome ~l'Uiil~Yl~~tl~iil~;:j~n~n.dFi~ 1

51 
urosome ;:j 

VI'Wl).JL1U'lU1'liil~fl:; 1 t1'U 2nd urosome ii'lJ'Ul~ 1V1C1inrjltJ~tl~~'Uii~n~ru:;f'l~lU~m~u).J ~).J posterolateral 

" " end 'tJtl~ 2nd urosome LL'y\fl).Jf'l~lUVl'Ul).J LLft:;;:j~n~ru:;f'l~lUVlU~~lU'U 2
nd 

urosome Yl~~tl~~l'U ~1'U 

ventral ijLL~tJ~n~ru~1 LL~~i1~UI~ 2 itJ 2nd urosome U\1~ 3m urosome ~ltJ dorsal ;:j~tJl~'U'UI"'Lftn 

m:;91u 

nl1m:;91U: ~1'ltJlnYil!~Yiuu1m'WU1'1!lmfl'U l~LLri Ul'1!lmflt.Jf'l~tl~Ln~LFi~ Ul~lYi Ul'1!lmfl'Uci~j;):;t)lJI;1n 
~ 

A C 

B D 

0 . 2 ... 

'i'tJ~ 38 Hemicyclop sp. C LYif'lL;:jU: A, ~n~ru:;~l~'l ; B,'lJlrl~5; LYif'\~: C , ~n~ru:;~l~'l ; D, urosome 
~ ~ ~ 
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3. Omnivorous cope pods LU\J tf1Yh'jtl~n~).J~iln'un\JflI\.I11~-lY;'Il LL'/'i:;~ Ul'n~mtJ'l-.lf11\Jm1rh.l 
flI\.I11tf1Yl'Yjtl~;:j setae ~;:j1:;tJ:;"h-.l).J1nn~1tf1Yl'Yjtl~n~).Jn\JY;'11 UhLri Pontel/opsis sp., Calanopia 

el/ip tic a, C. australica , Centropagas furcatus 

Pontel/opsis sp. (xU~ 39) 

... ,./ ... ~ " .1""",./ L'YjP\L).JtJ : n')\J cephalosome LLf'l:; prosome ).J'/'in~ru:;m1-lLLf'l:;Xu11-.lf1tl\J'll1-lm\J n')\J posterolateral end 

Ih ""... • I" ncI 1 ' ... ~ ~tl-l 5 metasome ~tlULL\.I'/'i).Jf1'/'i1tJ\.I\J1).J'll\J1~ ~\.IC\J urosome).J 3 u'/'itl-.l 2 urosome ).J~).J).J1Ul1 ).JUl-l 

~tltJfN).J1~1\Jii1-l ftn~ru:;LU\Jntl\J ~tlu~1\J;hmh-l;:j\.l\J1).JL1tJ') ~,)\J caudal rami hi~).J).J1Ul1n\J~1\J~,)1il 

~\J1~1\.1q)n~1~1\J'ihtJ 5
1h 

leg hJ~).J).J1Ul1 ~1'lJ,)1;:j~\J1~tJ'l,)LLf'l:;1'V1q)n~1'lJ1-n1m~mJtltJ 'lltlU~1\J\Jtlmh\J 

exopod il'V1\J1).J'lJ\J1~L~n 2 tl\J1n~~,)\Jtlf'l1tJ ~1~-.l~tl-lii1-.lilftn~ru:;tfl-.lLii1\.11n\J 

L'YjP\~ : hJ'Yju1um1~n~f1f-ln 
n11m:;t;ntJ: ti1')tl1n'Yj~-.l'Yjuu1L')ruLtl~Yi'iti1')tl1n'Yjlr-.l1~LLri tlf'l1tJLL'V1f'l).JUl:;'/'i).J'Yjn 

~ . . 
A s 

c 
o 

rl 

1tl~ 39 Pontel/opsis sp. L'YjP\LiltJ; A, ftn~ru:;ft1ui'); S, urosome; C, 'lJ1ri~5 
~ ~ 

til 

o 

E 
E 

rl 

o 
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Calanopia eliptiea Dana, 1849 (Xtl~ 40) 

Calanopia eliptica: Kasturirangan , 1963, p. 48, fig . 46; Mulyadi , 2002, p. 41 , fig 11; Conway et al., 2003, p. 121 ; 

Othman and Toda, 2006, pp. 307-308, fig . 3-4 ; qilu q')ihiufi. 2529 , fig. 19.2; nr.,')~ IJPi1, 2551 , p. 126, fig . 

82 

... 1'.... ,J th th .. - ., "" rd LYif'\L).JtJ : prosome ).J).J cephalic hook n,)lJ 4 metasome LLf'l:: 5 metasome L'll'fl).J(;l(;lnlJ (;lllJ'lJI~'lJ'fl~ 3 

... ..." l' -J. Ih metasome ).J'lJlJf'l::L'fltJ(;l'IJI~f'l:: 1 LrllJ n,)lJ posterolateral end 'IJ'fl~ 5 metasome i:i~m~ru::LL"If'l).J 

urosome i:i 2 tl~'fl~ 2nd urosome LLf'l:: caudal ramus i:i'IJlJf'l::L{itJlnih~f'l:: 1 LLft:: 2 L~lJ m).J~I~u ~,)lJ 51h 

leg hJ~).J).J1J;l1n\J 'lJloDltJm')n~I'IJI'IJ,)1 51h 
leg i:i 4 tl~'fl~ tl~'fl~~ 2 i:i 'lJlJ 1 L~lJ i:i'IJlJf'l::LtitJlnJ;lft'flInL~lJ ~1\J 

lJ'fln'IJ'fl~tl~'fl~~ 3 LLf'l:: 4 i:i"llJl).J 1 'fllJ LLf'l:: 3 'fllJm).J~I~U ~m~ru::'IJ'flU"I~nf'l~ltJYl"lJL~'fltJ 

LYif'\~ : antennual ;h~'IJ,)ILtl~tJ\JLLtlft-li:iftm~ru::djlJ geniculate ~,)lJ prosome ?:tl11~L1mf'l~lmYif'\Li:itJ 

1 I"'"J Ih q ... "''' ref prosome ).J).J cephalic hook n,)lJ posterolateral end 'IJ'fl-l 5 metasome ).Jf'ln~ru::LL"If'l).J (;lllJ'lJI-l'IJ'fl~ 3 

metasome LLf'l:: 41h metasome n'IJlJft::L{itJlntl~'fl-lf'l:: 1 L~lJ urosome il 5 tl~'fl-l hJ~).J).Jlm posterolateral 

end 'IJ'fl-l 2'ld urosome i:i~~"IlJl).J'lJlJIInLftn 51h leg hJ~).J).J1 (;l1 'lJloDltJil 4 tl~'f)-l tl~'fl~~ 2 il posterior 

surface setae 1 L~lJ tl~'fl-lq(;lYi'ltJ ~llJLlJ):jn~).J'lJlJf'l::LtitJln LLf'l::il"llJl).J 4 'fllJ 'IJ1'IJ,)ltlf'lltJil~n~ru::f'I~ltJ 

nl).J LtllJ1'fltJ"I~nlJl(;lL my LLmU\JLLf'l::ftl~tl1::nUnlJ 
, 

n11m::r.ntJ: Yiu1~u1L')rut)lJL(;lLLtl:nYln ).J"II~).JYl1t)lJL~tI Yl::Lf'lLLIn-l LLf'l :: Suez canal , Yl::Lf'l LLf'I'1ULUtllJ ~-l'fllJ . 
m')L"In.I tllml1')).JI"1m "I~Ln1::YiyhLf'l::til')1YltJ tll')tllnYilJ~YiUU1L')ruL'fl~VJitll')tllnYilJ-l UiLLri tllnf'lf'l'fl~ 

tllnlJf'!1 tlf'lltJLL"If'l).J(;l::fl).JYin . . ~ , 



A D 

----

I~ 
o 

B c E 

o 

~~ 40 Calanopia eliptica Dana, 1849 LYlf'lLil[J: A. ~m~ru:;ft'wl,) ; B, rostrum; C,'1J1~~5; 
, 

LYlf'le.J: D, ~n~ru:;~1rn'); E, 'lI1PlYl5 
~ ~ 

Calanopia australica Bayly and Greenwood, 1966 (ltJ~ 41) 

Calanopia thompsoni: Suwanrumpha, 1987, p. 108, fig . 52 

Calanopia australica: Yl1LYlYl Yl11rufnM. 2547, p. 89 , fig . 52 ; 
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LYlf'lLil[J : ~')1,J prosome ltJh~L1[J') prosome il cephalic hook ~')1,J cephalosome nu 1
51 

metasome hJ 
, 

L:ntl).J~~n1,J~,)1,J 4th metasome LLft:; 5
1h 

metasome L;tl).J~~n1,J ~')1,J posterolateral end 'lIfhl 5
1h 

... ., .... .. I "" sl I nd ~ th ..... I "" 
metasome ).Jftn~ru:;LL'\"ft).J urosome).J 2 lJfttl-.l 1 urosome [J1')n,)1 2 urosome '(1')1,J 5 leg).J 4 lJfttl-.l 

~).J).J1mn1,J tJ~tl-.l~ 2 "l:;il 'lJ1,J 1 L~1,J ~11,JlJtln'lltl-.ltJ~tl-.l~ 3 il",1,J1).J 2 t11,J ~m~ru:;'lItlU"'tJnF1~1[JYl'1,JL~tl[J 

LYlf'I~ : antennual ii1-.l'IJ,)1LtJ~[J1,JLLtJft-.lil~n~ru:;dj1,J geniculate ~')1,J prosome ~i1-.lL1[J')F1~1mYlf'lLil[J 

prosome il cephalic hook ~')1,J posterolateral end 'lJtl-.l 5
1h 

metasome il~n~ru:; Lmft).J urosome il 5 
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1.1 " Ih ~. " ... 1.1" 1.1" .J.... .l' 1.1 ... ~ "''' ~tl'l S leg ~).J~).J).J11Jl1111'D1U).J 4 ~tl'l ~tl'lYl 2 ).J posterior surface setae 1 Lr;l.l ~1U).Jftn~ru::: ~f'l'l 

LthJIJl:::lItltln I~hl.ll.ltln 

n11m:::r.nu: YUJLn1:: Nicobar LL~::t/l::LYlf'ltltl~LIJl1L~UlJ1L,)ru Moreton bay. Brisbane estuary Ll.lth')t/1n 

yn!'lYilJlJ1L ')ruLtl~Y,i~ti1')t/1nyn!'l 1~ LLfi t/~1t1LL l-Ift).JIJl::f!).Jl1n 

B 

11) 

o 

D 

o 

E 

It/~ 41 Calanopia australica Bayly and Greenwood. 1966 LYif'lLiiu : A , ~n~ru::ft1~\ B, 1I1~~S : LYif'l~ : 
c,~m~ru::ft1(/j\ D,l-Il.l,)~~1l.l'IJ,)1 : E, 1I1FiYis 

~ 
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Genus Centropages Kroyer, 1848 

6tYl,tJ3mJ'"lIfl'l1u"Nril'Ym1n'Yfl'W"l1"l1fl'l1f'lY;Yifl~ Genus Centrooages Kr6yer, 1848 

v • v "1..1..1 1..1 1u~ " ... 1..1" .J. ~m~ru::~'f'lt1l : antennule "lI,~"lI'),L ~UWLL fN ~\JLYiPlr;!).J 24-25 ft'tl'l antennae n')\J"lI'tl'l coax LLft:: 

basis ij setae 1 LLft:: 2 m).J~'~u endopodite ij 2 Uftfl'l ij setae 2 LLft:: 13-15 fi\J m).J~'~u exopodite ij 

7 Uftfl~ mandible ijm1~~\J'"lIfl'lYf\J;;; basis ij 4 setae endopodite ij 2 Uftfl~ ij setae 3-4 LL~:: 6-8 fi\J 

(;I').J~'~u exopodite ij 4 Uftfl'l maxilla ijm1~~\J,~ (Boltovskoy, 1999) 

..I 
Centropages furcatus Dana, 1849 (lUYl 42) 

Centropages fureatus: Tanaka, 1963, p. 9 ; Suwanrumpha, 1987, p.85 fig. 29; Boltovskoy, 1999, p. 1059, fig.7 .342; 

Pinkaew, 2003, p. 70, fig . 14; Mulyadi, 2004, p. 129, fig . 73; YlTL'YlYl Yl11rufnM", 2547, p. 77, fig . 14; Conway et 

a/., 2003, p. 117; ru;'!'l~ 1Jf'il, 2551, p. 69, fig . 25 

LYiPlLi'JU : antennule i'J 24 Uftfl'l iX'\J .. nJ'"lIfl'lUftfl'l~1,2 LL~::Uftfl~~ 5 i'J~\J').J"lI\J,~L~nJUft'tl'lft:: 1 fi\J 

posterolateral end "lI'tl'l 5
1h 

metasome ~).J).J'(;I1n\Ji'J~n~ru::dj\J~\J').JLm~).J"lI\J'~ L~nJiX,\Jii,'I iX,\JL\JLU\J 
>-

.. .. J' J 51 rd %.' nd .J. 
~\J').J"lI\J'~L~n cephalosome ).JL'Z'l\JnflfJ(;INnft,'I 1 L'Z'l\Jn 1 LL'Z'l:: 3 urosome n\Jn'"l, 2 urosome n')\J 

caudal rami L1U'"ltJI,)LL'Z'l::hJ~).J).J'(;I1n\J1~uiX'\JojhtJL~mL'Z'l::i\Jn~,iX'\J"lI')'L~n,Jflu ~,)\J 51h 
leg iX,\JL\J'lJfl'l 

exopod Uft'tl'l~ 2 i'J~n~ru::LU\J~\J').J"lI\J'~L~nJtJI')U1::).J,ruf'li'l~~'I'lJfl'l exopod Uftfl'l~ 3 

LYiPl~ : tt11,'If'lftltJLYiPlLijU antennule Uftfl'l~ 15 LL'Z'l:: 16 ij~n~ru::Lu\J~Unf'lftluYf\JL~flU~Lftn 1 ~,)\J 

posterolateral end "lIfl'l 5
1h 

metasome hJ~).J).J'(;I1n\Ji'J~n~ru::Ltl\J~\J').JLmft).Jf'lft'tJ'lJ\J'~ L~nJiX,\Jii,'I 

iX'\JL\JLU\J~\Jl).J"lI\J'~L~nn~1 iX,\J'ihutJI')n~,iX,\J'lJ')'L~n,J'tlU urosome i'J 5 Uft'tl'l ci')\J caudal rami L1U'"l 

m,)LL'Z'l::~).J).J'(;I1n\J 5
th 

leg hJ~).J).J'(;I1n\J "lIl"l1,)IUftfl'l~ 2 LL~:: 3 ij~n~ru::Luwl,).J ~,)\JU'Z'l,tl1f1'1'1fl "lI,oihu 

exopod Uft'tl'l~ 2 ~ci,)\JU'Z'l,ui'J~\J').J 3 fi\J 

m1m::"llU: YiU 1iX'*') 1u~'I L"lI(;I1fl\JLLft::L"lI (;IflU~\J 

~7\JYlf m.lLm::~l1~\J ~~hm::Y;Y; m.hm::m~'I-n~ fll')1YluU7L')ruulmL~~'U1'1u::n'l LL~::'Il1tJci'lPl1nl!1 
~,. " " 

L \Jfl,')u,nYiU'IYiuu 7L ') ru L 'tl ~Ylifl'')U' nYiU'I 1~ LLrl Uft, ULL ~~).J (;I:: ft).JYi n 
~ . . 



A B 

N 

o 

c 

0.1 mm 

pJ~ 42 Centropages furcatus Dana, 1849 LYiPlLi'1U : A, ~mtru:::~"wi'l; LYiPl~ : B, ~nh'ru:::~"wi'l; C, 

prosome 

, 
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.. ... -
L Yi'fl Lft'flnn\J~11'fll~11"lln LPlh''l!ln Microsetella norvegica, M. rosea, Euterpina acutifrons, 

Clytemnestra rostrata 

Microsetalla norvegica Boeck, 1864 (ttl~ 43) 

Microsetalla norvegica: Suwanrumpha, 1987, p. 133, fig . 77; Huys et al .. 1996, p. 185. fig . 73 O-E; Conway et al., 

2003, p. 216; Boltovskoy, 1999. p.1081 , fig. 7.437; flilu fl'lii~tUf, 2529, fig. 42.2;Yi'1LYlYi Yi11rurnM, 2547, p. 

111, fig. 67 

LYiPILi'1U: ~11Ji'lLU\JttlL1tJ'll9ftlum:::MU rostrum k\JLLft:::LFl~ft~ urosome i'1~\Jl)..J'IJ\J1VlLftnLVltJ1'flU ~'l\J 
caudal ramus ml)..JtJ1'lLYhrluml)..Jn~l~ i'1 setae tJ1'l i'1ml)..JtJ1'llnftL~U~rlUml)..JtJ1'l~IIJi'l 1st leg n~ 4th 

leg LU\JLLUU biramous i'1 3 tlft'fl~ endopod tJ1'lnril exopod 5
th 

leg 'I'I)..J)..Jl(;l1rl\J LVlU'IJ\J~h\Jl\J"l:::k\Jnril'IJ\J 

L~\J~\J1 

LYiPl~: hJYiul\Jnl'l~nh'll9f~C 
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n11n1::"l1t1 : Y'/1.Jl~i')h.J1lJ~~1~~Ylmtl~Yln ~~1~~mLLtlj;JLLftlJ~n ~~1~~mf3lJL~tI ~~1~~Yl1mfn~mLft:: . , " , , 
~~1~~mLLtllJmfn~n , Rodrigues, Seychelles, Zuza, Madagascar, polar sea, ~1,)LU.:mtlft, "D1t1~~ 

j;J::t)lJj;Jn'1ltl~ LY'/lJl11ft1 ~1 Lft L;itl, Yl1~j;JtllJ 1~LLft::j;J::t)lJtltln'1ltl~Yl:: Lft~lJ, l.I1lJ~11 YltlY'/1.J 1lJ1.J1L,)ru "D1t1 ~~ 

4'~~t) ~1J11~, ~1,) 1 Yltl LLft ::1.h"D1t1 LftlJU1Wilf'ltl~ Ll'llJ 4'~~t)~~~mM 1'l11~ 1lJ~1')tl1nY'/,r~Y'/1.J1.J1L ')t1.I1.h"D1t1 Lf'llJ , 

l~LLri l.h~1Y'/ l.h"D1t1LftlJl'lfttl~t11t1iitl 1.J1L')ruLtl~Yli~1')tl1nY'/,r~ l~LLri tl1nl'lfttl~tl1nlJl'l1 tlft1t1LL~ft~ ... ... 

A B 

0.2 mm 0.2 mm 

ltl~ 43 Microsetella norvegita Boeck, 1864 LY'/f'\Li1t1 : A, ~m~t1.I::~1r;i') ; B, urosome 

Microsetalla rosea Dana, 1948 (1tl~ 44) ... 

Microsetalla rosea: Owre and Foyo ,1967, p. 105, fig. 761-763: Suwanrumpha, 1987, p. 134, fig. 78: Huys et al., 1996, 

p. 185, fig. 73 D-E: Conway et al., 2003, p. 215: Boltovskoy, 1999, p.1081 , fig. 7.438: tluEf tl'lil~utf, 2529, fig . 

41.3 
0-

... v v ""'!1 .. '!1 • I ,..." . ~ nd rd th 
LY'/f'\L~tI: 1.J'NI'lNlJ1')m"l"l::~rl"D~-r:1 mtlrlLLPl~ lu1'NL1t1'Jl'lft1t1 M. norveglca LPltl 2 ,3 LLf'l:: 4 metasome 

LLft:: urosome ~~ 3 tl~tl~ii~lJ1~'1llJ1PlLftnLPltl1tl1.Jtl~tl~ furca L~lJ~ 2 iitl1,)Wln tI1')nr)1f'l')1~tI1,)'IJtl~~1r;i') 

5
th 

leg 'IJlJ 2 L~w1hlJ1lJiif'l')1~tI1,)LYhnlJ 

LY'/f'\~ : hJY'/1.J1lJn11~m~1I'lf~C ... 

n11m::"l1t1 : Y'/1.Jl~i')ltlL-rllJ polar sea, ~1,)L1.J~ntlft, l.I1lJ~1'1ltl~tlJ::LYlf'\~1LftL;itl, Yl1~j;JtllJ1~LLft::j;J::t)lJtltln 

'IJtl~Yl::Lft~lJ, Yl::Lft"l1,)1, Yl::Lf'lyjfttl1~, Yl:: LftUlJPl1 , Yl::Lft1!fj, Arafura sea, Rodrigues, Seychelles , Zuza, 
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Madagasca r tJl\J~,1 YltJYiU lWU7L ')rufll,) 1 YltJ til')thnYi,r~YiUU7L')rutll'111mf'l\J 1~ uri tll'111mf'l\Jf'lf'lfl~ 
Ln~L~~ tll'111mf'l\Jf'lfttNt11tJ~fl U1L')ruLfl~Y1ifll,)1.hnYi,r~ l~uri l.hnf'lftfl~Uln\Jf'l1 LLft:::UftlmL~fttJ[;1:::fttJYin " .. 

0.2 mm 

1U~ 44 Microsetella rosea Dana , 1948 LYif'\LiitJ : A, ftm~ru:::~hrli') 
" 

Macrosetella grac~lis Dana, 1848 (tU~ 45) 

Macrosetel/a gracilis: t1i16 t1'liMutf, 2529, fig. 42.1 

.... .... • I '" th .....!f .....l' 
LYif'lLtJtJ : antennule tJ 8 uftfl~ baseoendopod 'jJfl~ 5 leg tJ 4 L~\J exopod tJ 2 L'(i\J 

LYif'le4: hJYiul\Jn11~mnf'lf~i1 
" 

n11m:::"l1tJ : Yiul~~~LLIJlL'jJ [;11fl\Jn~ L'jJ[;1flU~\J'lJfl~YJntJ~I~~Yl1, fll,)Lu~nflft, tJl\J~''jJfl~U1:::LYlf'ltJl Lft L;tJ, 

Yl1~[;1fl\J1UfLLft:::[;1:::r)\Jflfln'jJfl~Yl:::Lftr.j\J, Yl:::Lft~ftfl1~, Yl:::LftU\J(;11, Celebes sea, Arafura sea, Coral sea LLft::: 

fll')l YltJ flIUlnYi,r~Yiuu1L')ruLfl~Ylifll,)UlnYi,r~ l~LLri Ulnf'lftfl~Uln\Jf'l1 
" 
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B 
A 

0.2 mm 

nJ cJ ..::.I .., 0... ..J 
~ Yl45 Macrosetella gracilis Dana, 1848 LYH'ILl-ltJ : A, ~m~ru:;~IIW); B,1I1'!]Yl 5; C, rostrum 

Euterpina acutifron Dana, 1848 (tU~ 46) 

Euterpina acutifron; Huys et al., 1996, p. 217-219, fig. 85-86; Conway et al., 2003. p . 215; Bollovskoy, 1999, p.1082, 

fig . 7.443; 

Euterpe acutifron; t'luu t'l'liMufi, 2529, fig . 41 .2; Suwanrumpha, 1987, p. 137, fig . 81 

LYH'lLiltJ: antennule il 7 U~tl-l cephalosome nu 1
51 

metasome L~tll-l~~nlJ rostrum 1~c\JLL~:;LL~~l-lLUlJ 

LLUU uniramous ~,)lJ~lJlil 6 U~tl-l LL~:;~,)lJYfltJil 4 U~tl-l anal segment ilJ caudal ramus tJ1,)l-llnn~1 
Fl')1~.mt)I-l 1

51 
leg LUlJLLUU biramous il 2 U~tl-l ~,)lJ 2nd t1-l 41h leg il 3 U~tl-l 5

1h 
il1 U~tl-l LUlJLLcJlJLLUlJ 

~,)lJU~ltJil~lJll-l 4 tilJ LL~:;il~lJll-l~n 1 tilJ ~llJlJtln 

L'MleJ: hJYiu1lJm'l'~m~nFlf-l;j 
~ 

m'l'm:;"ltJ: YiU 1~ ~-l LL~ L 11 1;]1tllJ t1-l L 11 I;]tlU~lJ1Itl-ll-l~I'M-lYl'l'LLu:nYln l-l~I~ ~Y1'l'LLtll;] LL~lJ~n , 'Il1tJ~-lI;]:;t)lJl;]n 
'IItl-lLYilJ\11~1 l-l1 L~L'iitJ, til') 1 YltJ, til') LU-.lntl~ ,YlI-ll;]tllJhlLL~:;I;]:;t)lJtltln1ltl-.lYl:;L~~lJ, Yl:;L~UlJ~l, Yl:;L~"I,)1 

tll,)UlnYi,r-.lYiUU1L')ruL'fl~Ylitll,)UlnYi,r-ll~LLri UlnFl~'fl-lUlnlJFl'l' U~lmL~~l-lI;]:;~l-lYin 
~ , , 



0.1 mm 

C D E 

OOSmm 

(j ti ~ n1l1l 

a o . 1 mll 

ztl~ 46 Euterpina acutifron Dana,1848 L"(jPI LiltJ : A, ~n~ru:;fhj;]'); B, Antennule; C,'lJ1~~5; D, 

mandible; E, maxilliped (Ztl D-E ~l-n: Pinkaew, 2003) 

Genus Clytemnestra Dana, 1847 

Clytemnestra rostrata (Ztl~ 47) 

Clytemnestra rostrata : ucu-nj;1 n'liCU'Ylot'lijj;1 , 2545, p.65, fig 26 n 

78 

n11n1:;r,ntJ: tl1'!11m~\..!,hwl'1~tJ.:JLI'1\"! r.l.:J~r)~~).JYl1~.:JI'111).J ~1')tl1n"(jl!.:JYiUU1L')ruLtJ~Yi~~1')tl1n"(jl!.:J l~LLfi 
• w 



~'l'W cephalothorax 

E 
E 

lJ') 

o 

Genus Caligus 

Caligus sp. (Ztl~ 48) 
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cephalothorax ~'l'W genital segment nh-lftn~ru:;f'l~IEJ~L~~m.J ~~rJil'W~I'1ij~'WI~L~n 3 fi'W abdomen 

k'W ~'l'W cardal rami LLEJnr,nnn'W ij'l'l1-ii 

LY;Pl~: f'l~IEJLY;PlLijEJ antennule k'Wil 2 tl~tl'l ij~'WI~ 15 fi'W~tl~tl--l~ 1 ~'l'WtlftIEJtl~'f)--l~ 2 ij~'WI~ 5 fi'W il 

lunules 1 f'i ~'l'W cephalothorax f'l'J1~m'l1n~LfiEJ'If'l'JI~nt)I'1 lJ1Nnftl--l'W'W '1JtlurJil'Wiil--lilL~tlU1'11~m'l 
v v 

lJ1fttll'l cephalothorax ~'l'W genital segment LLf'l'l.m~ILY;PlLilEJ posterolateral end '1Jtl--l genital segment ij 

ftn~ru:;Lt)ltlftIEJLmft~il~'WI~Lftn 3 fi'W tl~lJ1N~iJ abdomen k'W ~'l'W cardal rami LLEJnr.nnn'W 

n'l'l'm:;,,\IEJ : 1'Wfh'ltllnY;~--ly;uu1L'lruth'!llmft'W lrJiLLri UI"111EJLft'Wf'lfttl'lLn--lLFf--l UI~IY; UI"111EJLft'Wf'lfttl'l 
v 
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A B 

c 

0.2 nun 

D E F 

0.2 mm 

0.1 rom 0.1 mm 

G 
H 

, ,..... ,... ""'II......." ., .... 
lUYI 48 Ca/igus sp. LYif'\L~tJ : A , ~m~ru:~nlW); LYif'\~ : B, 'nm~ru:~I~'l ; C, sternal furca; D , maxilliped; 

, , 
E, '1JIFiYi 4; F, antenna; G , mandible ; H, tip of mandible (nJ G-H Yi~I: Brill , 1968) 

~ ~ 
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~ ruS1'W3Yl tJ1~tl-l1tJ1-l P11 'Wm 1ii'Wtl1\n1~tl-l lP1~Vitl ~'1111~ L~'W 

1tJ1-lrl~~1~C1J1'Wm1ii'Wtl1~11~~1~C1J~tl-llP1~Vitl~tl~1'W~')'W prosome 1.h~ntlu~htJ mandible, 

maxillules, maxilla , maxillipeds ~11"'Lii~nft1n1'Wm1mtl-ltl1\n1"11nm~LL~~1 ~-lpJi1-lftm~ru~~tl-l1tJ1-lrl 
1 'Wm1ii'Wtl1~11~tl-l lP1~Vitl ~"I~ Ltl~tJ'WLLtlft-l1tl ml.JVi~ ~nm.J 1 'L.Im1ii'L.Im~11 ~1~fu lfl~Vitl ~'lIil~ L~'L.I1 'L.I 

U1L')rutl1')tl1nVi1!-l 4'-lWr~'L.IP11f'i1fi11l.J11'l1 3 '!I\j~ UiLLrl Pseudodiaptomus annandalei, 

Pseudodiaptomus sp. LLft~ Acartia sinjiensis LtI'L.Ilfl~Vitl~Vlm'fl-lii'L.I 1tJ1-lrl~'h'W maxillules, maxilla, 

maxillipeds tl1~ntlu~htJ setae LLl1ift~ setae iJ~'L.Ift~LtitJV\fI'l\'1tJ'lI'L.I'Wn'll')tJ1'Wm1~~m'fl-lm~11ml.J~'W1~~ 

1ii'fl-lm1 1tJ1-lfl1'L.1m1ii'Wtl1\n1~~1~C1J'1I'fl-llfl~Vitl~iJfI')1l.JLLt;]nI1i1-l ~-lC 

lP1YlVi'fl~ Pseudodiaotomus annandalei 

ltli1-l~ru~1'W~'fl-l1tJ1-l rl1'L.1m1ii'L.Itl1~11~'fl-l If'l~tl''' 1'W~')'W mandibles LU'W1tJ1-lrlLLUU biramous 

labrum ~,)'W!1'L.1iJltli1-lflft1tJ~1l.JL~~tJl.J ~,)'W~1'L.1~1l.JL~~tJl.J'1Itl-l labium ~1'L.1U'L.IiJftn~ru~~'L.ILU'L.I~ 3 ~ 

U'W~~-l 3 iJftn~ru~f'lft1tJ~'W1l.J C1tJ') tJ1') (ltl~ 49 B) ~,)'L.I maxillules LU'W1tJ1-lrl'll'L.I1"'L~mLUU biramous 

tl~1liitl1n ~,)'W exopod iJ protopod U'W endopodite ih;j ~'flU~iJ setae fI'l\'1tJ'lI'W'L.In 1~tJ~1~~~1-l'll'L.I 

ft~LtitJ~LLl1ift~L~'L.Itl1~l.J1ru 1 1l.JlmLl.Jt;]1 (1tl~ 49 0) ~-lL~l.J1~~l.J1'Wn1m1'fl-lii'L.I'll'fl-llP1Y;Vi'fl'" 'Iltlu1'L.1'1ltl-l 
~ 

coxa iJn1'L.1:a-lLU'L.IYl''WL~tltJ (ltl~ 49 C) ~,)'L.I maxilla LU'L.I1tJ1-lrl~'L.I1"'L~mLUU uniramous tl1~ntlU~')tJ 

protopod L"I1C1J~ 2 tl'l\''fl-l LLft~ endopod tin 5 tl'l\'tl-l U'W endopod ~,)'L.I'Iltl-l maxillipeds ~1~i.h~ii'L.I 

tl1~11 tl1~n'flU~')tJ protopod 2 tl'l\'tl-l LLft~ endopods 2 tl'l\'tl-l 

lfl~Vi'fl~ Pseudodiaotomus SR. 

~ru~1'W'Iltl-l1tJ1-lP11'L.1n11ii'L.Itl1~1rl1tl-llP1~'fl~ Pseudodiaptomus sp. P1'l\'1tJflUlP1Y;Vitl~'!Ill~ P. 

annandalei fi'fl mandibles LU'L.I1tJ1-lrlLLUU biramous l~tJtl~1~~~1-l labrum ;-l~n~ru~'IJtl-l labrum '1I'fl-l 

Pseudodiaptomus sp. ~1'L.1iJ1tlh-lP1ft1tJ~1l.JL~~tJl.J ~1'L.1U'W'i1'W~1l.JL~~tJl.J~'fl-l labium iJ~n~ru~Vi 3 Vi 
~ " .AI "" ,. 

... v ... .l! ... %.' tl-J d ."1 r 
U'L.I~l.Jftn~ru~flft1tJ~'W1l.J L¥'I'L.IL1tJ')U1-l rl'Wn'"l1'IJtl-l P. annanalei (l Y1 50) rl')'W maxillules Lu'L.I1tJ1-lfl'1l'L.I1~ 

L~mLUU biramous ~,)'L.I endopodite iJftn~ru~LU'L.IVi iJ setae P1'l\'1tJ~'L.I'L.In LtI'L.I'lI'Wft~LtitJ~LLl1ift~L~'L.I"h-ln'L.I 
" 

tl1~l.J1ru 1 1l.JlmLl.Jt;]1 coxa iJn1'L.1~tJmU'L.IYl''WL~'fltJ ~,)'L.I maxilla LU'L.I1tJ1-lrl'll'L.I1~L~nLLUU uniramous ~,)'L.I 

'1Itl-l maxi IIi peds ~1ml1~ii'L.I'fl1~11 tl1~n'flu~htJ protopod 2 tl'l\''fl-l LLft~ endopods 2 tlft'fl-l 



A 

----labrum 
.._---- mandibles 

---- maxillules 

maxilla 

---- maxillped 

pJ~ 49 irullui)YltJ1tI'lN~h~lum1nUfl1~lti1fl~tl'lyj'fjfll'l Pseudodiaptomus annandalei 

A) 1tJ1~1'l1um1nUfl1~lti1fl~tl'lyj'fjfll'l ~fl~ Pseudodiaptomus B) Labrum 

C) 1JflU~lulu coax 1Jfl~ maxillules D) Setae UU endopodite 1Jfl~ maxillules 

labrum 

mandibles 

maxillules 

maxillped 

82 
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L~YlYitlj;l'llilj;l Acadia siniiensis 

~ .. -~~YiYitlj;l'lltJj;I Acadia sinjiensis 

LLUU biramous Yiu"h~'ltJlltJ'lItl'l1~"'''h~ labrum LLt'l~ labium ~'ltJ'lItl'llabrum i1ftm~ru~~tJLUtJl:1rltltJ;h'l 

mUJ 41tJ'ltJ 3 ~ ~ltJ~I'1'l1tl.:J~iln*mtJl)'JL1U'lL~n (xU~ 51 B) ~'ltJ'lJtl.:J maxillules LUtJ1t1'l'lrlLLUU 

biramous tl~"lU1labrum LLft~ labium ~'ltJUtJ maxillules il setae ~'1UtJ setae LLl1ift~i1 'lItJft~LtiEJ"'~~IEJ'lJtJ 

tJmlfttlM'lI)..JtI'l'l'lltl.:J setae 1~EJ~1-l1'11~W)I'1'lJtJft~LtiEJj;I 3 l)..JL~1L)..Jm ~'ltJ maxilla LUtJ1t1'l.:Jrl'lltJlj;1Lftn 

LLUU uniramous l.h~ntlu~I'lEJ protopod LLft~ endopod UtJ endopod ~'ltJ'lJtl'l maxillipeds ;11W.~I~iitJ 

tnvm l.h~ntlu~I'lEJ protopod 2 tl~tl'l LLft~ endopods 2 tl~tl.:J 

A 

labrum 

mandible 

maxiliuleS 

maxillaee 

maxillipeds 

ttl~ 51 ~rulltJ'3Y1t1'l L~N~h'l1tJm1iitJtl1"'11'1ltl'l L~YlYitlj;l Acadia sinjiensis 

A) 1t1'l'l~1tJm1iitJtl1'1-111'1ltl'lL~YlYitlj;l Acadia sinjiensis B) Labrum 

C) Setae UtJ endopodite 'lJtl.:J maxillules 
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... 'i' ... ""'.1 ., 
'l!Y"''Iltl'ltll,"1 TlJtl'l1FlYiYitl WilY'" W1Y JYtj ~ ~YLLflytj ~ UfI'l 

,lJ'Il'U'Iltl'l LPlYlYitl ",ulL ')rufh,)lhnYiu'l 4''lW) e;)'UFl11'111l11lJ11'l! iiLPlYlYltl e;)'Dile;) L(;\'U ~llJ'Dile;) Ui'LLri 

Pseudodiaptomus annandalei, Pseudodiaptomus sp. LLfI:: Acartia sinjiensis YiU~ILPlYlYltle;)vr'l 3 

'Dil", dj'U LPlYlYltl e;)mllJn'UYi'll L~tl'l"lln LrlmJnm::~wihmL~'l~yh U1L,) rum:: LYll::'Iltl'l LPlYlYltl ",i1m1L'1tl'l LL~'l . .. . 
~~lJ LL~"''1~Itl1,"11~LPlYlYitl'''ii'Ulh''l::dj'ULLYlfl'lrlj;Jtl'UYi'll~tl'ln~lJ ~tl cyanobateria ;'1LU'U autotrophic 

prokaryotes UfI:: U Yifl'lrltJltl'UYi'll'll'Ul e;)'Ul L 'ULL Ylfl'lrl IJltl'Un~lJ haptophytes "I,m1'U,.j, LFlYlYltl '" L ~tl ~m~nN f'l 
t)j;JCJ1'UY11'1L~'Utl1,"11L"'U1LPll1::\f gut pigments ~tl gut chlorophyll a LLfl:: gut phaeopigments l'U'l~ 

~'UYlU~lfh gut pigments 'Iltl'lLPlYlYltl"''Ilil'''L(;\'UU1L')ruLtl~lJitil,)1..hnYiU'I~'1n~lfh gut pigments 'Iltl'l 

LPlYlYltl"''Dil'''L(;\'UU1L')ruUl'D1ULfI'U Le;)Ufh gut chi a LLfl:: gut phaeopigment 'Iltl'lLPlYlYltle;)'Dile;)L(;\'U 

u1L')ruLtl~lJitil,)1..hnYlU'ILLu1cr'Utl~1'U'h'l 0.11 n'l 1.17 Ilg ind·' LLfI:: 0.22 n'l 1.37 Ilg ind·' ~,)'Ufh gut 

pigment 'Iltl'lLPlYlYltle;)'Dil"'L(;\'UU1L')ruUl'D1ULfI'U i1ph gut chi a LLu1cr'Utl~1'U'lh'l 0.05 n'l 0.27 Ilg ind·' 

LLfI:: gut phaeopigment 0.05 n'l 0.42 Ilg ind·' L",ul'U'l~LL~'1YiUfh gut pigment 'Iltl'lLf'lYlYltle;)'Dil"'L(;\'U 

U1L')ruLtl~lJitil,)UlnYlU'I ilph gut chi a LLU1cr'U1::,"~''1 0.09 n'l 0.34 Ilg ind·' LLfI:: gut phaeopigment 

0.01 n'l 1.441lg ind·' ~,)'ULPlYlYltle;)'Ilile;)L~'UU1L')ruUl'D1ULfl'Ui1fh gut chi a uU1cr'U 0.02 n'l 0.53 Ilg ind·' 

LLfI:: gut phaeopigment 0.06 n'l 0.58 Ilg ind·' LrltlLmEJULYlUUU1lJlru gut pigment 'lJtl'lLPlYlYitl'" 

'l!il", Lrl'UU1L ')ruUl'l!IULfI'UYlU~Ii1 fh~' n~'U1lJ'ru gut pigment 'lJtl'l LPlYlYltl '" 'Dil", Lrl'UU1L ')ruLtl~Ylitil,) . .. 
UlnYiU'IlJltl'U 1 'UUfI::Ltl~lJitil,)ulnj;Jtl'U'Utlnvr'll'U~'UUfl::'l ~ LL~'1 (1Jl111'1~ 7 LLfl::1Jl111'1~ 8) 

Lf'lYlYltl e;)'Dile;) P. annandalei L Yi 1'1 Li1u~'1 LU'U'Ilil", L(;\'U 1 'UU1'D1ULfl'ULLfI:: Ltl~Ylitil,)ulnYlU'I ;'l il .. 
~ .J. 1 +... ... ... .J.r,!:, ... 

'IJ'Ule;)j;J,)L ~flEJu1::lJlru 1.2_0.01 lJfIfI LlJIJl1 lJPI:: LL 'U'UL ~flEJ'lJtl'lu1lJlrutl1,"11 ~ 'Um:: L Yil::LLfl::Yll'l Le;)'Utl1".,1 

(stomach content score) tl~1::,"~I'1 2.00±0.64 n'l 1 0.00±0.30 (IJl1n'l~ 7) YiU~, P. annandalei LYiI'l 

Li1UU1L')ruu,mL~~'U,nYlu'Il'U'lI:J~'Ui1fi/ gut pigment ~'1f1'" i1U1lJlru gut chi a Lyi/nu 1.17 Ilg ind·' 

LLfI:: gut phaeopigment 0.22 Ilg ind·' ~tlM~tl'lnUPI::LL'U'UL~~EJ'Iltl'lU1lJlrutl1,"111'Um::LYi1::LLfI::Y11'lL~'U 

tl1,"11i1fh 10.00±0.30 t'l,)'U P. annandalei LYil'leJil'IJ'UIe;)~,)L~~U 1.07±0.01 nfl~hlJlJl1 PI::LL'U'UL~~EJ .. 
'Iltl'lU1lJlrutl1,"111'Um::L Yll:: LLfI::Yll'1 L~'Utl1,"I1LLU1cr'Utl~1 'U'lh'l 2. OO±O. 72 n'l 1 0.00±0.30 Yiu~lilfh 

gut pigment t3'1f1PlU1L')ruulnf'lfltl'lUln'UPl1i1fh gut chi a LLfI:: gut phaeopigment LVi/nu 0.13 Ilg ind·' 

LLfI:: 1.37 

10.00±0.30 Lyi/nu PI::U 'U'UL ~~UllilJlrutl1,"111 'Um:: L Yil:: LLfI::Y11 'I L~'Utl1,"11'IJtl'l P. annandalei LYlI'I Lilu~ 

YiUl'UU1L')ruu,mL~~'U,nYlU'I ri,)'ULFlYlYltlPl'l!ilPl P. annandalei U1L')ruUl'1l1ULfI'Ui1Pl1 gut chi a LLfI:: 

gut phaeopigment ~,n~, 0.50 J..lg indo' vr'll'ULYiI'lLilULLfI::LYiI'l~ (lJll11'1~ 7 LLfI::lU~ 52) l'U'Ilru::~ 

A. sinjiensis LYiI'lLi1uil'IJ'U1Pl~,)L~~UU1::lJlru 0.91 ±0.01 nflftLlJIIl1 i1P1::LL'U'UL~~m.BlJ,rutl1""11'Um::LYi':: 

LLfI::Y11'lL~'Utl1,"I1L~~U 2.50±0.93 U1L')ruUl'D1ULfI'Uf'lfltl'lLrl'lLF1'1i1fh gut chi a LYi/nu 0.14 Ilg ind·' 
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LLft::: 0.11 )lg ind" i1Il).J"h~1J ~'l\J Pseudodiaptomus sp. ~\JYi1J~\J1LLll\JL~Yn:::1J1L'lruthmL,jJlthnYnr-.l 

ij'tJ \Jl 111 ~'l L~~t1 1.03±0.01 ;:h~~L).Ji1I1 P1:::LL\J\JL~~mfi).Jlruf)')~111\Jm:::LYil:::LLft:::Yn-.l L~\Jf)')~lnYiln1J 

6.50±0.75 iiFil gut chi a LLft::: gut phaeopigment 0.49)lg ind" LLf'I::: 0 .16 )lg ind" m).Jfh~1J 
..J 

(i1Il11-.lYl 7) 

, 
ml1-.lYl7 Gut pigment LLf'I::: stomach content score 'tJ~-.lLP1Y;Yi~~'!Iil~L~\J1J1L'lrutll'ltllnYi,r-.l r.l-.l~t)~ 

\JrmiTfim.Jl1'!11\JC]~tJ\J 

.. 
~ClTU 

PP1 A. sinjiensis 

PP2 P. annandalei 

P. annandalei 

PP3 P. annandalei 

P. annandalei 

PP4 A. sinjiensis 

P. annandalei 

Pseudodiaptomus ·sp. 

PP5 P. annandalei 

P. annandalei 

PP6 P. annandalei 

P. annandalei 

PP7 P. annandalei 

P. annandalei 

PP8 P. annandalei 

P. annandalei 

(mm) 

F 0.91±0.01 

F 1.20±0.01 

M 1.08±0.01 

F 1.19±0.01 

M 1.08±0.01 

F 

F 

F 

F 

M 

F 

M 

F 

0.90±0.01 

1.20±0.01 

1.03±0.01 

1.21±0.01 

1.08±0.01 

1.20±0.01 

1.07±0.01 

1.20±0.01 

M 1.05±0.01 

F 1.20±0.01 

M 1.07±0.01 
OJ • 

·1'I::ltUUL~ftU Stomach content l'I::ltUULIil).j 10 l'I::ltUU 

Gut Chi a 

(~g ind") 

0.14 

0.19 

0.27 

0.10 

0.09 

1.02 

1.17 

0.49 

0.11 

0.23 

0.08 

0.05 

0.13 

0.11 

0.33 

0.35 

Gut Stomach 

Phaeopigment content 

(~g ind" ) score" 

0.11 2.50±0.93 

0.30 4.00±1.15 

0.33 

0.13 

0 .07 

0.22 

0.16 

0.42 

0 .21 

0 .05 

0.31 

1.37 

1.09 

1.12 

0 .71 

5.50±0.81 

2.20±0.94 

2.00±0.72 

10.00±0.75 

10.00±0.22 

6.50±0.75 

5.00±0.68 

4.50±0.68 

2.00±0.64 

3.50±0.82 

10.00±0.30 

10.00±0.30 

10.00±0.30 

9.50±0.68 
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1.600 

1.400 .-

'0 1.200 r-- r-- r--
c 
:::: 

1.000 OJ 
::::1. 

r-- r-- I""- r----C 
Q) 

0.800 r- r- r---- r-
E 
OJ 0.600 
'5. 

r-- r- r-- r--

S 0.400 - r-- t-- r- r- r-- r-
(9 

0.200 

0.000 

- r- tf,. t-- r-- r-- ~ I""-

- • 
F M F M F M F M F F M F M 

PP2 PP3 PPS PP6 PP4 PP7 PP8 

th!l1!JLilU 

• Gut chI a • Gut phaeopigmrnt 

tfl'VlViflPl'lliltJI P . annandale; LVif'Hih.ILLft:;LVif'1~~ViUuTL'lru1..hnflftfl-l1..hnuflTlu'li'l-l~~LLft'-liifh gut 

pigment ~-ln~1tflVlw'fltJI'lliltJIL~mrluluuTL'lru~u ttJIutflVlWfltJI'lliltJI P. annandale; LWI'Hiiu ii'llU1tJ1liT'l 

J + _ _ J J .r.: 'I -
LtlftU 1.20_0.01 ~ftftL~l'1l' (l'11n-lVi 8) Uft~fl~UUULtlftUuT~1ruflTW)1' Lum~LW1~LLft~V11-lLtJlUfl1l.nl' 

LVl1rlU 10.00±0.22 iifl1 gut chi a LvhrlU 0.34 ).1g ind" LLft:; gut phaeopigment 1.44).1g ind" ~'lU 

P . annandale; LVif'1~ ~-lii'llU1tJ1Lftnn~1LViI"1Liiuii'llUltJ1liT'lLtl~tI 1.07±0.01 i1ftih~l'lT ttJIUfl:;UUULtl~tI 

ill~1ru'fl1"nTlum~LW1~Uft~VI1-lL~U'fl1l.-l1fLVl1rlU 9.50±0.51 ii~h gut chi a LLft~ gut phaeopigment 
• ~ ., .,. ~ _ I J 1 J .... J 1 

LVI1nu 0.17 ).1g ind 0.79).1g ind l'11~ftltJlU (~uVl 53) U'lIru~V1 Pseudodiaptomus sp. LViI"1L~UVlViU U 

U TL 'lru1..h'll1U Lftu6-ll'1~1Ul'1n lnft' LLU'lU I tn-l m-l lu L~ n~fl~T~"'~1-lflft fl-lUl-l LtiU ~ LLft ~flft'tl-lU1-l·n n ii rh gut 

pigment ~-l tPltlii'llU1tJ1liT'lLtl~tI 1.17±0.0 1 i1ftftL~l'1T iifl~LLUULtl~mR~1ru'fl1"'1Tlum~Lvn:;LLft:;V11-l L~U 

'fl1l.-l1fLVl1rlU 7.00±0.72 iifh gut chi a LVl1rlU 0.53 ).1g ind" LLft~ gut phaeopigment 0.16 ).1g ind" 

(pJ~ 54) ~'lutflVlwfltJl'lliltJI A. sinjiens;s ~-lLWf'1~Uft:;LWI"1Liiuiirh gut chi a LLft:; gut phaeopigment ~1 

n~1 0.200 ).1g ind" (pJ~ 55) ~-lf1'tltJIflft''fl-lrluill~1ru'fl1'''1Tlum~LVil~Ltl~U~1n~1 2.50±0.68 (l'11n-l~ 8) 

ttJItlrh~~t.lT:;~V1iff1"'tr~rl'ui~iJ~V1fiViftul'tlill~1ru gut chi a LLft:; gut phaeopigment lu P. annandale; , 
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" Pseudodiaptomus sp. Uft:; A. sinjiensis ll'lJilLLl.h~ncrlJnum).J1rul'lfltl hYlftff Lf) IinmLYift'lfl~tllJY;'lI'!JlJ1~ 

lJ1LlJLLYift~nlJ1tllJLLft:;~LI'lLLYift ':lfllJ1tllJ (p - value < 0.05) 
..J 

111111~Yl 8 Gut pigment LLfl:; stomach content score '!Jtl~ LI'lYiYitl In'll\lln L~lJU1L 'J Cl.Itl1'Jt.h nYill'~ 4'~'I-Ir) In 

lJl'l1f'f11l11).J11'l11lJC]'Ou~~ 

'II 'U1";'l 
Gut Stomach 

~rnij "IIU" 
Gut Chi a 

L"PI 
(l1g ind") 

Phaeopigment content 
(mm) 

(l1g ind" ) score· 

PP1 A. sinjiensis F 0.91±0.01 0.08 0.17 2.50±0.68 

P. annandalei F 1.20±0.01 0.16 0.58 7.50±0.51 

P. annandalei M 1.08±0.01 0.19 0.16 3.50±0.93 

Pseudodiaptomus sp. F 1.02±0.01 0.23 0.51 7.50±0.60 

PP2 P. annandalei F 1.19±0.01 0.21 0.06 3.00±0.78 

P. annandalei M 1.08±0.01 0.19 0.17 3.50±0.51 

Pseudodiaptomus sp. F 1.18±0.01 0.17 0.24 4.00±0.64 

Pseudodiaptomus sp. M 1.03±0.01 0.29 0.31 6.00±0.64 

PP3 A. sinjiensis F 0.90±0.01 0.12 0.04 1.50±0.68 

P. annandalei F 1.21±0.01 0.28 0.48 7.50±0.68 

P. annandalei M 1.06±0.01 0.11 0.28 4.00±0.32 

Pseudodiaptomus sp. F 1.18±0.01 0.13 0.35 5.00±0.72 

PP4 A. sinjiensis F 0.91±0.01 0.09 0.01 1.00±0.45 

PP5 A. sinjiensis F 0.92±0.01 0.06 0.12 1.50±0.51 

A. sinjiensis M 0.82±0.01 0.04 0.16 2.00±0.32 

PP6 A. sinjiensis F 0.91±0.01 0.10 0.07 1.50±0.60 

A. sinjiensis M 0.80±0.01 0.02 0.13 1.50±0.60 

P. annandalei F 1.19±0.01 0.17 0.86 10.00±0.22 

P. annandalei M 1.05±0.01 0.09 0.31 4.00±0.55 

Pseudodiaptomus sp. F 1.17±0.01 0.53 0.16 7.00±0.72 

PP7 P. annandalei F 1.20±0.01 0.34 1.44 10.00±0.22 

P. annandalei M 1.07±0.01 0.17 0.79 9.50±0.51 

PP8 P. annandalei F 1.20±0.01 0.31 0.31 6.00±0.72 

P. annandalei M 1.07±0.01 0.16 0.03 2.00±0.55 
J • 

*1'l::uw.mlf'IEJ Stomach content I'l :: UW1,JUI)).J 10 I'l::U'U'U 
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• Gut chi a • Gut phaeopigment 

xU~ 53 Gut pigment '1J'fl--lLflWVl'flIfl"llillfl Pseudodiaptomus annandalei U1L'HUtl1'llhnVlU--l 4'--ll--1'11fl 
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c 
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• Gutchla • Gut phaeopigment 

J xUVl 54 Gut pigment '1J'fl--lLflWVl'flIfl'llillfl Pseudodiaptomus sp" U1L'lru'1l1'l1.hnVlU--l 

col 1" ... " UI'11f'11fin~1'1"11 U~~LLf'l--l( F =LVlf'lL~t.J; M= LVlf'lt;j) 
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• Gutchla • Gut phaeopigrnent 

xU~ 55 Gut pigment 'lI'tl-lTrrvh'i'tll1lllWI1l Acartia sinjiensis urL'H1.,Vtll'u.hnYlu-l ~-l"6I1luml',,rfijn.lT111 lu 

~"JLLft-l( F =LYlI'ILiJfJ; M= LYll'lq) 

&,Iflnlrrinlfl stomach content score 'lI'tl-lTFlViYl'tll1l'llWI1lL~UUrL'lru:til'll.hnYlu-l Ylu'h TFlViYl'tll1lri'lU 

11.-m.jihJh.llCU'tl1l-l11'lum:::LYll:::MII1lFlft'tl-lrlUn11'rinlfl gut pigment ~'tl Tm;:jYl'tll1lllWI1l P. annandalei iJ 

I'll gut pigment ~-lYlurhfh..rh.llru'tlll-llrlunr:::LVil:::Uft:::V11-lL~U'tl1l-l1r'll'tl-l P. annandalei Ltiil-.llu'lIru:::~ 
A. sinjiensis iJfll gut pigment ~-llULVil'lqUft:::LViI'lLi1fJ~l\'1'tlI1lFlft'tl-lrlUml-.llru'tl1l-l1rlum:::LYl1:::Uft::: 
V11-l L~U'tlll-ll1"l1'tl-l A. sinjiensis iJii'tlfJ~'lm'llUrlU ~1l-lfu'tl1l-l11'lum:::Lvn:::'lI'tl-lTf'lViYl'tl11l 'h.i~ll-.llrCl~l uun 

lIWl1ltlll-ll r 1~~ 1 Tf'lvtVitll1l~-l\'lll-.lllWI1l nuuYlft-ln~'tluvhn~l-.lll-.l Tfl UVitNn~tlU l-lTtl U Vi ft-l n~tlU~'lI'l1Ul ~Lft n 

1~ LLrl n~l-.lUl T UUVitN n~'tlULLft:::VlTfl LLVi ft-l n~'tlun~l-.l~ LLIii'llUl~'lI'tl-liut'hu'lI 'fl--l'tl1l-l11' lun 1'::: LVi 1 ::: LLft :::Vll-l L~U 
'tl1l-l1riJ'lIU1~Lftn iJ'lIUlm:::l-l~l-lL'il~fJ 1 n-l 51l-.lTI'lTLl-.lm ;-l~uri'lU'lI'fl-l'flll-llrlunr:::LYll:::Uft:::Vll-lL~U 
'tlll-ll1'iJ'lIU1~ lnftlflfJ-lrlU LLVift-ln~'tlUV;lI'l1Ul(11Ul TULLYlft-ln~'tlu (xU~ 56) 



pJ 56 'i)1'\,1111t.lm~LVi1~TFlYlVi'i)~'ililIJ1Luit.l1J1L'lrul.h'il1tJLftt.ul~(;l~-rt.l(;ln i1l11U PP 6 

A) Pseudodiaptomus sp.A Male B) Pseudodiaptomus sp.A Female C) P. annandalei Male 

D) P. annandalei Female E) Acartia sinjiensis Male F) Acartia sinjiensis Female 

90 
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Pseudodiaplomus annandalei, 

Pseudodiaplomus sp. LLfl:: Acartia sinjiensis m~LI'l'11::~tl~ro1th::ntlu'1Jtl~Nf'liI11CJ91mL'Yifl~nrMI'W~'111'W 
~ ... ~ ~..1 ~"'."I~"'''' ..... " 

m:: L'Yi1::m\-l11'1Jtl~ Lf'l'Yi'Yitl [;1 L'Yitl\-l1N f'l'l111 CJY1£\1l.J11C1 L'II Lu'Wr;)'II'WY11~'II'lJ11'Yi'1Jtl~ LL'Yifl~nl11tl'W'Yi'lln~l.J1111~1 

(pigment biomarkers) ~'lmY1f'lilf'l HPLC 'YiUNf'lifJ1CJi~\-ll.J(;'I 2 'IIil(;'l 1~LLri chlorophyllc, diatoxanthin 

;~LU'WNf'lifJ1CJ~'Yiu1'WLL'Yifl~nfJ1tl'W~'11 Division Chromophyta ~~1.h::ntlu~'ltJ diatom, dinoflagellate, 

haptophytes LLfl:: chrysophytes 1'W~~~'W'YiU chromatogram '1Jtl~Nf'liI11CJ91n tFlYl'Yitl~'IIilr;)L~'W 

P. annandalei LLfl:: A. sinjiensis 2 LLUU l.h::ntlu~'ltJ chlorophyll c LLfl:: diatoxanthin (lU~ 57) ;~Nf'l 

ifJ1CJ~'Yiu1'W P. annandalei LLfl::A. sinjiensis ~'l'W1\-lC\J~tl chlorophyll c (lU~57 '1tJ) ~'l'W 
chromatogram '1Jtl~ P. annandalei L'Yif'l0'WU1L'lruu1nf'lfltl~U1n'Wf'l1 'YiUNf'liI11CJ 2 'IIilr;) (lU~ 57 '1J'l1) 

~'l'WLFlYl'Yitlr;)'IIilr;)L~'Wi~£\1l.J'IIilr;)~'Yiu1'W'l~LLft~J"'W'YiUNf'liI11CJLYlm'llil~L~m fitl chlorophyll c (lU~ 59) 

oMI 
~ ... 

• ! 
e • 

t i~ 
.. 
'!. 

• 1 • 

~I~ "- '"' ':""-'>-

( I' 
i 

.. 
.. 

.. ,. 

• .. 

'* ~ 

.. '. ;~ ~. -..•. .:. 

lU~57 Chromatogram '1Jtl~Nf'lifJ1CJ~1~91n Pseudodiaptomus annandalei llfl:: Acartia sinjiensis 

U1L'lru'fl1'lU1n'Yi,r~ 4'~\-lir;)'WFl1f'111i11l.J11'11 1'W'l~~'W 

ml.J1ru chlorophyll c 1'W A. sinjiensis L'Yif'lLijtJU1L'lru1.h'll1mfl'Wf'lfltl'ltn~Lf(~ Lvi1liU 6.700 

mAU LLfi::ml.J"lru chlorophyll c ~'Yiu1'W P. annandalei i~L'Yif'l~LLfl::L'Yif'lLijmLu1cr'Wtl~1'W'rl'l~ 10.819 n~ 
19.200 mAU ~~ml.J1ru chlorophyll c ~'Yiu1'Wtf'lYl'Yitlr;)'IIil(;'l P. annandalei L'Yif'lLijtJijri1~~~~U1L'lru1.h 

ft1~ LVi1liU 19.200 mAU LLfl:: P. annandalei L'Yif'l~U1L'lruu1'111mft'W~~I11::i'Wl11n1nftLL'W'l1.h'll1mfl'W 

\-l~U1'WU1~~nijml.J1ru chlorophyll c ~'l'Wml.J1ru chlorophyll c, 
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diatoxanthin lwnr::Lw1:: LLft::Vn.ll~W'il1"'1 T'lJtl~ lf1vh'ltl~ P. annandalei LV'H'lqUTL ') n..ll.hnf1fttl~1..h nWf1T 

Lvhnu 15.517 mAU LLft:: 89.864 mAU (;l1tJfhiu (nJ~ 58) 
" 

mAU 120 

100 

80 +-----------------------------------------

60 

40 

20 

o 
M M M M M 

A- &injiUlIU P. m.a~dalci P. aIlDmdlliei P. tIlD.andllk:i P. m Dlmdlliei P. ImlltIJ.d.Jc:i P. IIIlDmdalci P. IIIlDlI1dalei P. lIluncblc:i P. annmdala: P. annmdlllei 

PPI PP1 PP5 PP6 PP 7 PPS 

xtJ~ 58 tffl-J1ruNf11(i1~lwnr::Lvn::LLft::V11~LUiW'il1"'1T~ViUlw Pseudodiaptomus annandalei LLft:: Acartia 

sinjiensis urL')n.ah')tJ1nVitl'~ 4'~"'1Iflwf1Tt'irtirrm1'D lW~".ltJw 

.- ' -
.. 

I 
"t--- .., 

• ~ 
.. 

.. 

... 

xtJ~ 59 Chromatogram 'lJtl~Nf111il~~1~'inn Pseudodiaptomus annandalei UTL')ru~1')tJ1nVitl'~ 4'~"'1Ul 
~ 1 ~ Wf1Tf'1TliTTl-JT1'D w~".l LLft~ 
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tfhnru chlorophyll c ~~l/luLfI¥l~tl"''l!iJ.'''L~uLLlJrt~\.ltl~lu'll')~ 7.235 mAU n~ 14.891 mAU 

L~f.mU"htfh.nru chlorophyll c lunr::;L~1::;LLft::;V11~L~UtlTl.n1'1J'tNLfI¥lWfl~'l!iJ.~L~u~~uluuTL')rulhihVj 

LLft::;tl1'l!1mftUflfttl~~1tJ.Jtl~1n'h 8 mAU t'l')utfh.nru chlorophyll c ~~ULfI¥l~tl"''l!iJ.(;)L~UluuTL')rul.hn 

mJJ11hn~,r~ tl1'l!1mftUa~(J)::;1U(J)n (PP5) lnt\'LLu')tl1'l!1mftUM~U1UU1~ftn LLft::;tJft1mLMftl-J(J)::;~l-JV!nj:J 
rhtJr::;mru 14 mAU UTl-J1ru chlorophyll c lunr::;L~1::;LLft::;V11~L~U'tl1M11'1Jtl~ P. annandalei L~I'!Lj:JtJ 

UTL')rutJft1tJLLMftl-Jr;t::;~l-JV!nj:Jrh~~~~Lvhnu 14.891 mAU UTl-J1ru chlorophyll c ~~~~~~ulu 
, 

A. sinjiensis UTL')rutl1'l!1mftut:1~(J)::;1u(J)n (PP5) lnftLLu'ltl1'l!1mftuM~U1UU1~ftnj:Ji'i1Lvhnu 14.616 

mAU LLft::; Pseudodiaptomus sp. ~Utfrl-J1ru chlorophyll c lunr::;L~1::;LLft::;V11~L~U'fl1M1ri1i'i1~~~'" 

Lvhnu 14.164 mAU (ztl~ 60) 

mAU 
16 

14 

12 

10 

8 

6 

4 

2 

o 

F 

A. slrilensis 

r;a Pseudociaptomus sp. 

E3 P. annandalei 

M F 

PP2 

ztl~ 60 tfrl-J1ruNfl1(J)~ chlorophyll c 

F F M F F F F 

PP3 PP4 PP5 PP8 

lunr::;L~1::;LLft::;V11~L~utl1M1r~l'Iu'"U Pseudodiaptomus 

annandalei, Pseudodiaptomus sp . ua~ Acartia sinjiensis UTL'lru'fi1'ltJ1n~,r~ 4'~M1(J)ufl1f'lT1l1rl-Jn'l! lu 

~~LLft~ 
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.. .. .. 
l-J1~'II'lD1Yi~tl'lLLYitNnlJltl\JYi'll 

l-J1 fl ;1111Yi~ tl'l LL Yi fl 'l rllJltl 'IJ Yl '111 'IJ,un'l Pl fl tl hvhuf L f) 1 'lJU1 L1 rut! 11U1 nmr'l {'l~t) (;\ 

'lJPl1f'i1fi11l-J'11'11 ~1'IJ 1~'1ll-J1"1 mL Yifl'lrllJltl'IJYl'll'IJ'lJ1 (;\ Lft n11 20 1l-J tP11Ll-J 1J11 ~'lU1:;ntlU ~1EJLL Yi~'lrllJltl'IJYl'll 

~'lJ1Pl'IJ1t'IJLL Yifl'lrllJltl'IJLLfl:;~tPl LLYifl'lrllJltl'IJ l-J1fl;1D1Yi'IJtl'l LLYifl'lrllJltl'IJYi'Dl 'lJlU'lJtl'l Pl fltl hYl~ft Lf) 1 'lJtl ~c.J'IJ 
o 

i1 rh~'ln111 'IJ tl ~ LLft'l tPlf.JYiU11l-J'lfl;1D1Yi~tl'l LL Yifl'lrllJltl'IJYl'lll 'lJtU~tl'l Plfltl hYl flft L f) U1L 'lruU1'D1EJLfl'IJ~'l 

1JI:;t)'lJlJlni1l-J1fl;'lD1Yii3'ln11u1L1ru~'IJ 1IJ1fltl(;\1:;f.J:;L1~1~li1m1~m~1 

1 'lJtl ~c.J'lJl-J'lfl;'lD1Yi~tl'lLL Yifl'lrllJltl'IJYl'lll 'IJ,U~tl'l Plfltl t1Yl~ft Lfl LLu1~'lJtl~1 'IJ-n'l'l 0.67 n'l 32.47 

i1fl~ nfl-J ~tltj n1J1 f'lrlLl-J 1J11 ml-J1ruPl~tl hYlflft L f) 1 'lJU1L 1ruU1'111EJL~'lJi1 rhi3'ln11U1L 1ruL tl ~Xi~t!11U1nYi,r'l 

~'llJltl'IJ'lJtlmLfl:;lJItl'IJl 'IJ ~'lml-J1ruPlfltl hYl~ft Lf) i1 rhM~ r;)U1L1 ruu 1 'II 1 EJLfl'IJ YiU11U1L'lruU1'D1EJLfl'IJ~'l " , 
1JI:;t)'lJlJln ln~LL'lJ1u1tn'lm'llud~m:;~11'lPl~tl'lU1'lLnf.J:;LLfl:;Plfltl'l1J1'l"1n (lU~ 61) i1ml-J1ruPlfltl hYlflft Lf) 

L~~f.J"1nLLYifl'lrllJltl'IJYl'll~'lJ1 r;)'lJ1t'IJLLYifl'lrllJltl'IJLL~:;~tPlLL Yifl'lrllJltl'IJ~'l~ r;) LU'IJ 28 .15 ijfl~nfl-J~tl'i3n1J1f'1rl 

Ll-J1JI1 ~1'IJU1L1ruU1'111EJLfl'IJPlfltl'l-B1f.J~tli1ml-J1ruPlfltlt1Ylflft Lf) ~1~~ r;) tPlf.Ji1rhPlfltlt1Ylflft Lf) L~~f.Jr,nn 

LL Yifl'l rllJltl'IJYi'll'IJ'lJ1 Pl'IJ1t 'IJ LLYifl'lrllJltl'IJ LLfl ::~tPl LL Yi~'l rllJltl'IJ Lyh nu 0.67 i1ft ft nfl-J ~tl~ n1J1 f'lrl Ll-J 1J11 LLft:;i1 rh 

Plfttl hYlflft Lf) L~~f.Jr,nnLLYift'lrllJltl'IJYl'D'IJ'lJ1(;\ 1l-JtPl1LL Yift'lrllJltl'IJLyhnu O. 01 i1~~nfl-J~tl~n1J1f'1rlLl-J1JI1 ~'l 
" 

L~'IJ~'lIJl:;t)'lJtltl n ~1'IJU1L 'l rut!1'lU1nYil!'lYiU11U1L'l rut!1'lU1 nmr'llJltl'IJ 1 'IJ ~tl U1L'l ruu1n LLl-l~1U1nYil!'li1 
ml-J1ruPlfttlhYlftft Lf) ~'ln11ml-J1ruPlfltlt1Ylflft Lf) U1L1rut!1'lU1nYil!'llJltl'IJ'lJtln ~'li1rhL~~f.J'lJtl'l 
Pl~tlhYl~ft Lf) LLU1~'lJtl~1'IJ-n1'l 3.31 n'l 14.29 i1flftnfl-J~tl~n1J1f'1rlLl-J1JI1 

1 'lJtl ~ LLft'll-J1ft;1111Yi~tl'l LL Yi~'lrllJltl'IJYi'Dl 'lJlU'lJtl'l Fl fltl hYlftft L f) U1L1rut! 11U1 nYil!'l {'l~t) r;) 

'lJPl1f'1'1fi11).J'11'D i1rhL~~mLu1~'lJtl~1'IJ-n'l'l 4.00 t1'l 21.49 i1fl~nfl-J~tl~n1J1f'1rlLl-J1JI1 U1L1ruU1'111EJLfl'IJi1 

l-J1ft;1111Yi'IJtl'l LL Yifl'lrllJltl'IJYl'lll 'IJ,U~tl'lFlfltl hYlflft Lfl ~'ln11 U1L1rut!1'lU1nYil!'llJltl'IJ'lJtln LL~:;lJItl'IJl 'IJ 

L-n'IJL~mnul'IJtl~c.J'IJ ml-J1ru~tl'lPl~tlt1Yl~ft Lf) i3'l~PlU1L'lruU1'D1EJL~'IJ~'lIJl:;t)'lJlJln (PP5) lnftLL'IJ'lU1'111EJL~'IJ 

~llU1'IJu1'l~n ~'li1rh lnftL~f.J'lnUml-J1ruPlfltlt1Ylflft Lfl 1'IJU1L'lruu1'111EJLft'IJPlfttl'ltn'ltFl'l ~'li11'i1L~~f.J~tl'l 
" 

ml-J1ru'IJtl'lPlfttl hYl~ft Lf) i1,ULLUU L~i1tl'IJ1'IJtl~c.J'IJ~tl ml-J1ru~tl'lPlfttlt1Yl~ft Lf) U1L1ruu1mLl-l~1U1nYil!'l 
i11'i1~'ln11ml-J1ru'IJtl'lPl~tl hYlftft Lf) U1L1rut!1'lU1nYil!'llJltl'IJ'lJtln i1Plfttl hYl~ft Lf) L~~f.J"1mLYi~'lrllJltl'IJYi'll 

~'lJ1Pl1l-JtFl1LLYift'lrllJltl'IJLyhnu 3.48 i1ft~nfl-J~tlftn1J1f'1rlLl-J1JI1 LLft:; ml-J1ru'IJtl'lFlfttlhYlftft Lfl "1nLLYift'lrl 
" 
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zU~ 62 I-J'lfti'lll1Vi1lt1-3 UVift'Hl[;1t1l..rri1l1uzU1It1-3f1fHl 'CrYlftft Lf) UTl'lcuti1'll..hnViU-3 4'-3l--11"'WflrI'ITll1T1-J1'111 
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../ .l:': ~ r '. r.!: 'i'_"':1 r ../ -'" ~ ... r .. 
L~t)'.n rnl~ r1 ~YilJfi 1:;l-l,)1-lunnruf'lflt) Lmf'lfl L tl 'D-l L ulJl'l'J LL Y1lJ'lIt)-l~,)f'I"II,)111Yi'llt)-l LLYi f'I-ln lJ1t)lJYi"ll 

~ LUlJt)1l-l11nU rnl~l-llJl m.llJ'Ilt)-l Lf'lYlYit) j;l"llUj;l L~lJ~YiU LlJU1L ')rutll')UlnYi'IJ-l 1~LLfi Pseudodiaptomus 

annandalei, Pseudodiaptomus sp. LLf'I:; Acartia sinjiensis Yiurhf'l,)1~l-llJ1LLl.llJ'lIt)-lLf'lYlYit)~"IIU~L~lJ~-l 
~1~"IIU~i:irnl~~~~lJtrnU1.fi~lru'llt)-l~,)f'I;h111Yi'llnUYiMrllJ1t1lJYl'l!LlJ,U'lIt)-lf'lflt1 h~f'I~ LtJ ~t1 f'l,)1~ 

l-llJ1LLl.llJ'lIt)-l A. sinjiensis ,rlJ~lJLLU11J11~m~lruf'lf'lt) L1Ylf'lft Ltl 'llmLYif'l-lrlJ;It)lJYl'l!'lIlJl~lJl LlJLLYif'l-lrlJ;It)lJ 

LLf'I:;mf'lLLYifl-lnJ;It)lJ (p<0.05) t'!,)lJrnl~l-llJ1LLl.llJ'lIt)-l P. annandalei LLfl:; Pseudodiaptomus sp. i:i 

LLlJ,) L,J~LLU1~n~lJnUf'lflt) L1Ylf'lft Ltl LLYifl-lJ;It)lJYl'l!'lIlJlj;l1~Lf'l1LLYifl-lrlJ;It)lJ (1J1111-l~ 9) 

1J1111-l~ 9 Fh~ ~U1:;~Y1 t~l-l~ ~~lJfi1:;W)1-ltl'l4'tI~-l LL ') j;lftt1~~i:ifiY1~Yi f'I (;)t) rnl~l-llJl LL l.llJ'lIt)-l Lf'lYlYit) ~'I!Uj;l 

L~lJU1L')rutll,)ulnYi'IJ-l 4'-ll-lt)~lJf'l1f'i1fi11~'rI'I! 

t}lilrJU 
.. 

,j~~tli~u~lili'il~ t}IilU'a~ u u 

A. sinjiensis Pseudodiaptomus sp. P.annandalei A. sinjiensis Pseudodiaptomus sp. P. annandalei 

m~lruf'lf'lt)tr~f'I~ Ltl 

n~~1~ Lf'l1LL Yif'l-ln J;It)lJ .740* .008 .046 .562 -.405 

n~~lJl LlJLLf'I:; .875** -.286 -.217 .670 -.404 

YiLf'lLLYifl-lrlJ;It)lJ 

rnl~l-l f'llnl-lfllt1 LLfl:; rnl~l-llJl LL l.llJ'lIt1-l LL Yi f'I-lrl J;It)lJ~ J;I{ 

rnl~l-lf'llnl-lfllt1Y11-l;h111Yi'llt)-lLLYif'l-lrlJ;It)lJ~J;I{U1L')rutll,)ulnYi'IJ-l 4'-ll-lt)~lJf'l1f'i1fin~'rI'I! LlJ~~ 

eJlJ LLf'I:;~~LLft-l Yi~LLYif'l-lrllnt)lJ~In{~-l~lJ 45 n~~ 'lln 14 1~ft~ u1:;nt)u~')mLYifl-lrlJ;It)lJm,)1 32 n~~ r,nn 

12 1~ft~ LLf'I:;LLYifl-lnJ;It)lJi,)f'l11,) 13 nft~ r,nn 4 1~ft~ L~tli:iLLYi"Nrllnt1lJ~J;I{nft~L~lJ fit) Lf'lYlYit)j;lt)mlt)lJ . . 
1:;tI:; nauplius LLYifl-lrllJ1t1lJ~ln{n~~L~lJ1t1-lf'l-l~1;-l~1~11nYiu1~YJn~C11ilLLf'I:;YJn'lc:l 1~LLfi calanoid 

copepods LLf'I:; cyclopoid copepods LLfl:::YiULLYif'l-lrlJ;It)lJ~In~-lLLU1~lJ[;Jl~'lc:lmf'l 1~LLfi LlJ'l~eJlJ ~t) 

mysids t'!')lJLlJ'lc:lLLft-lYiU alima larvae LUlJn~~L~lJ1t)-lf'l-l~1 ~-l11t1f'1:;L~tI~ LlJlnl11-l~ 10 

-.845** 

-.658 
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IJI1n~~ 1 0 n~~'tJfH LLYlft":lfl Ulfl'W~ Ul1'l'WU7L'H1..I1.hIl1t1 Lft'WLLft~{)1,)1..hnYnr~ 4'~\.It) ~'Wf'l7f'i1fi11~11'!! 

~m\l 
1~i)J 

I 

m'1)J 
• PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8 

Protozoa Class Rhizopoda 

Foraminiferida ./ ./ ./ ./ ./ ./ 

Class Ciliata 

Tintinnida ./ ./ ./ 

Cnidaria Class Hydrozoa 

Hydromedusae ./ ./ ./ ./ ./ ./ ./ ./ 

Siphonophores ./ 

Ctenophora Ctenophore larvae ./ ./ ./ ./ 

Nemertea Pilidium larvae ./ ./ ./ ./ ./ 

Platyhelminthes Turbellaria larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Phoronida Actinotrocha larvae ./ ./ ./ ./ 

Nematoda Nematodes ./ ./ ./ ./ ./ ./ v 
Annelida Class Polychaeta 

Polychaete larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Rotifera Rotifers ./ ./ ./ ./ ./ ./ ./ ./ 

Bryozoa Cyphonautes larvae ./ ./ 

Arthropoda Class Crustacea 

Cladocerans ./ ./ ./ ./ ./ ./ ./ ./ 

Ostracods ./ ./ ./ ./ ./ ./ ./ ./ 

Cirripedia larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Copepod nauplii ./ ./ ./ ./ ./ ./ ./ ./ 

iJl')tifl'WLL~f'l-l ./ ./ ./ ./ 

Mysids ./ ./ ./ ./ ./ ./ ./ ./ 

Lucifer ./ ./ ./ ./ ./ ./ ./ 

Lucifer larvae ./ ./ ./ ./ ./ ./ ./ 

Shrimp larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Zoea of crabs ./ ./ ./ ./ ./ ./ ./ ./ 

Crabs megalopa ./ ./ ./ ./ ./ 

Alima larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Chaetognatha Chaetognaths ./ ./ ./ ./ ./ ./ 
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.J 
r;n1'N'Vl 10 (~tl) 

1~ft~ n'ii~ 
~mu 

• PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8 

Mollusca Gastropod larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Bivalve larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Echinodermata Ophiopluteus larvae ./ ./ ./ ./ ./ 

Bipinnaria larvae ./ ./ ./ ./ 

Echinopluteus larvae ./ ./ 

Chordata Larvaceans ./ ./ ./ ./ ./ 

Fish larvae ./ ./ ./ ./ ./ ./ ./ ./ 

Fish eggs ./ ./ 

Fl')1).J~lJ1 mjlJ \Lfi ::mm i::"ntJ lJi''"l'lltl~ LL y/fi~rl IJ1tllJ ~ 1J11 

U1L'"l Nt"l1 '"lU 1 nY/'w~ 4'~W) ~lJP11f'i1fin)J11'D L lJ'lh~q ~ ~lJi:i LL y/fl~rl IJ1tllJ~ 1J11'1llJ1 ~ L ~~n~1 103 

1).JLP11L)JUI1LlJFI')1).J~lJ1LL,jlJLfl~tJtl~LlJ'lh~ 2.4x1 0
6 n~ 2.56x1 0

8 lJi''"l~tlm).J1U11~1 1 00 ~ntJ1f'1rlL).Jj;l1 L~tJ 
U1L '"lruufi1mmfi).Jj;l::fl).J~n (PP8) i:i Fl')1).J~lJ1 LL lJlJ'Iltl~ LLy/fi~rl j;ltllJ~ j;l1f3~~ ~ A1~1U Fl')1).J~lJ1 LLlJlJL fl~tJ'Iltl~ 

LLy/fi~rlj;ltllJ~j;l1'1llJ1~hlC1Jn~1 330 1).JLP11L)Jj;l1 i:iFl1tl~LlJ'lh~ 6.77x1 0
2 n~ 7 .67x1 0

5 lJi''"l~tlm).J1U11~1 1 00 

~ntJ1 f'lrlL).J UI1 i:i Fl')1).J~lJ1LL lJlJ~~~ ~U1L '"lru1.h'D1tJ LfllJ~~ j;l::.)lJj;ln Lnft' LLlJ'"l1.h Ln~m~ LU L~nu~n L mh::~~1~ 

P1fitl~tJ1~L~tJ::LLfi::P1fltl~tJ1~91n (PP6) L~tJu1L'"lru1.h'D1m~lJP1fltl~Ln~ Lfi~ (PP1) i:iFl')1).J~lJ1LLlJlJ'Iltl~ 

LLy/fl~rl j;ltllJ~ j;lrfl ~~n~1 330 1).J LP11L).J j;l1LLfl::P1~1).J~lJ1 LL lJlJ'Iltl~ LL y/fi~rlj;ltllJ~ j;l1'1llJ1 ~ L ~ ~n~1 103 

1)JLP11L)Jj;l1~1i'l~ (1U~ 63) , ~ 

nauplius n~).JL~lJ1tl~fi~).J11~LLfi calanoid copepods LL~:: cyclopoid copepod ~~~1).J11tlY/u1~'YJn~m~ 

LLfl::~~i'ltl~q~ L~tJi:iLLY/~~rlj;ltllJ~j;l1~i:iFl')1).J~lJ1LLlJlJLU~tJlJLLUfi~r;n).Jq~mfi Fitl LlJq~~lJY/U mysids LillJ 

LLy/fNrlj;ltllJ~j;l1'Dil~L~lJ1tl~~~).J1 ~'"llJLlJq~LLft'~Y/U alima larvae djlJn~).JL~lJ1tl~~~).J1 L~tJLlJU1L'"lruLtli'llJi 

tl1'"lU1ny/,r~Y/u~1U1L'"lruu~1tJLL~fl).Jj;l::~).JY/niiP1'"l1).JWlnn~~1tJ'lItl~LLY/~~rlj;ltllJ~j;l1i'l~i'l~ LLfi::U1L'"lN1.h , , '" " 

~1y/ ii Fl')1).J~~1 n~ ~ 1 tJ'lItl~ LL Y/ ~~ rl j;ltllJ~ j;l1~~ i'l ~ L lJU1L '"l ruLL lJ'"lU1'D1tJ L~lJU1 nY/,r~ 
~ " . 

U1::'D1P1)JLLy/~~rlj;ltllJ~j;l1'1llJ1~ L~~n~1 1 03 1).JLP11L)JUI1LlJq~~lJii LP1YlY/tl~.)tJtltllJ1::tJ:: nauplius 

."1 .. ~ .. 0 o.J 1" .... 'i' ... ... 0..1 0 

LulJUy/fl~nj;ltllJrimnfl).JL~lJ'Vl~1).J11tlY/U ~'YJn~mlJ 'lI~ ~P1Y/Y/tl~1::tJ:: nauplius )JFI')1).J~lJ1LLlJlJLfl~tJ~~m1 

4.5x1 0
6 lJi''"llJitlm)J1j;l~1 1 00 \jntJ1l'1rlL).Jj;l1 Y/Uiil'l'"l1).J~lJ1LLlJlJ~~~~U1L'"lruU1fh~ n~).J~iiFl')1).J~lJ1LLlJlJ 

1tl~~~)J1 ~tl calanoid cope pods i:iFl')1).J~lJ1LLlJ\JLfl~tJ 3.5x1 06 lJi''"l~tlm).J1j;l~1 1 00 ~ntJ1l'1rlL).Jj;l1 LLft:: 
~ 

cyclopoid cope pods iiFl')1).J~lJ1LLlJ\JLfl~tJU1::)J1ru 2.6x1 06 lJi''"l~tlm).J1j;l1~1 1 00 flntJ1f'1rlL).Jj;l1 LLfl::y/U 
~ 
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'I-IU1llUU;;~1L1jur'flfJft:-; 60 1J'fl-lU~ft-lrl[j]'flutr'Wr1JU1(11'l'l-ln.!n~1 330 'hlll'lTllJm'lu~~tJu ~11'l-lU1UUU~-l?!~ 

11fl 'lculh!llfJ lftUiI-lIn:;1UIn n 'ln~ UU'lU1ln-l n 1-l 'll1lfi mJ fj n 'lmJ;-l'fl~T:;'I-I~ 1-ll'lft'fl-l111-lln fJ:; Uft:;f'lft'fl-l111-l"'l1 n 

(PP 6) Wm1lJ'I-IU1 UUUUT:;l-J1CU 7.1x1 0
5 

tJI'lt;ltllll-J1Innl1 100 fjnll1f'1rlll-J(;IT Uft:;~l1 calanoid copepods 

lijUU~ ft-lrl(;l'!lutr(;lin~l-J l~UT'!l-lft-ll-J 1Wf'I') 1l-J'I-IU1 UUUl ~~fJf)(11lijur'flfJft:-; 37 1J'!l-l U~ ft-l rl(;l '!lUK(;Ii1JU 1(11 'l'l-ln.! 

n~l 330 'hlll'lTll-J(;IT l~1fJWf'i1l~~fJ~-l~(1111fl'lCUU1nflft'!l-lU1nUI'lT 4.8x10
5 

tJI'lt;l'fllll-J1(;1nl1 100 \jn111f'1rl 

J 
l).J(;IT (pJV1 65) 

1.0E+09 

1.0E+08 -
ri 
;:J 

1.0E+07 
6'0 
0 1.0E+06 
0 ..---)e-
Ii: 1.0E+05 

;! 
1.0E+04 -~ 

oJ> 

r 
;! 1.0E+03 
~ 
ri 
r 1.0E+02 e-
lL 

1.0E+01 

1.0E+OO 

PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8 

pJ~ 63 f'I'l1l-J'I-IU1UUU1Jtl-lUYHNrllntlutr(;li1JU1(11'l'l-l'1ln~1 103 llft:-; 330 1l-JlflTLl-JInT 11fl'lCUfh'lU1n~W-l 
-r-l'l-l1~UI'lTP1TfiTTl-J11'!1 'lu~~tJU 



-~ 

~ 
~ 
;> 
(> ,. 
~ 

100% 

80·;' 

60% 

<40% 

20% 

PP1 PP2 PP3 PP5 PP6 

iii Foraminlferans 
iiOii!! Cyclopoid copepods 

i11'11!1LllU 

~ Copepod nauplll 
• other 

PP<4 PP7 PP8 

L'il.,,~'ii1';1,.hn .. 
.. Calanoid copepods 
-- Total 

100 

300,000,000 

240 , 000 , 000 

;i 

~ 
0 

180,000,000 0 

I§ 

120,000,000 1 
r 
~ 

60 , 000 , 000 

pJ~ 64 'fl'll'iiJT:::n'flU'tltNLLVlfNnc;t'flu,l~l'l'tll .. l1lnlvmjn'h 103 'tJ.JtI'lTLl-J[jff UTL'lCUtl1'lthnVlU'I <I'It.11~ 

U,l'lTl"iTDTTl-J T111 lu,~~~u, 

100"10 

80% 
;3 

-;3 
~ 
r 
;3 60% 
~ 
;; 
r 
C' 
c: 
;3 40% 
C' .. 
~ 

20% 

0% 

PP1 PP2 PP3 PP5 PP6 PP4 PP7 PP8 

- Calanoid copepods ~ Mysids - Others - Total 

900,000 

~ 

720,000 ;i 
;3 

8 
540,000 ~~ 

c: ;3 
-;3 

360,000 S 
~ 
r 

180, 000 ~ 

() 

pJ~ 65 'fl'lr1iJT:::ntlU'tl'fl'l LLVlt'l'lnc;t'flu,~c;t{'tlU,1~ It.1qJnrh 330 'tJ.J tI'lTLl-J[jff UTL'lCUtl1'lthnVlU'I <I'It.11Vlu,flTl'1r 

fiTTl-JT1l1 lu,~".l~u, 
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Ll-l'h'lt)r:lLLft'lYnJLLYift'HllJl'fll-l~IJlr)~l-l11;j LVlrLlnrll 103 1l-JLFlnl-J1Jl1 nFl'lIl-JVll-l1 LLllW~~£J'fl~Lwd')'l 

2.95x10
6 

n'l 2.30x1 0
7 1Ji')j;]'flml-JIIn1~1 1 00 ~nU1l'!nLl-J1Jl1 LI;j£JU1L')ruul'111mftl-lFlft'fl'lLn'lL~'lnFl,)Il-J 

Vll-lILLlll-l'll'fl'lLLYift'lnj;)'fll-l~j;)r)'Ill-l1~LVlrLlnrll 103 ll-JLFlnl-JIn1~I~1;j LLft:;U1L')rulhnFlftfl'llhnl-lFlmUFl'lIl-J 

Vll-lILL lll-l'll'fl'lLLYift'lnJ;]'fll-l~ J;]r)~'l~ ~ LLft:; Fl,)Il-JVll-lIl-l LLlll-lL ~~£J'Il'fl'l LL Yift'lnJ;]'fll-l~ J;]r)'1Jl-l1 ~ LVlrLlnrll 330 

1l-JLFlnl-JJ;]1 iiFh~l-lLLU1'fl~LWrl')'l 206 n'l 2.44x10
5 ~')j;]'flml-JIJ;]1~1 100 ~nU1l'!nLl-Jm U1L')ruulmuJ~1 

UlnYiU'lYiUFl'lIl-JVll-lILLlll-l'll'fl'lLLYif'l'lnJ;]'fll-l~j;)l1l-l'lh'lt)~LLft'l~I~~ 
, .1..1 

Vll-lILLl-ll-l~'l~~ (luYl 66) 

Lwd,)'lt)~LLft'lLLYif'l'lnJ;]'fll-l~J;]r)~l-lI~ LVlC\inrll 103 1l-JLFl1Ll-Jj;)1 n~l-JL~l-l~Yiul~Yln~mi1 ~'fl LFlYlYi'fl1;j 

1:::£J:; nauplius nFl'lIl-JVll-lILLlll-lL~~U 5.2x1 0
6 ~')j;]'flml-JIIn1~1 100 f'lnU1l'!nLl-J1n1 ~'fl'lLLYift'lnj;)'fll-l~j;)r)'Ill-l1~ 

~ 

LVI C\inrl 1 103 1l-JLFl1Ll-JJ;]1 L~£JnFl'lIl-JVll-lILLlll-l~'l~~U1L')ruulnFlft'fl'lUlnl-lFl1 YiUFl,)Il-JVll-lILLllW~~£J 

rotifers LLft:; calanoid copepods ~'liiFl'lIl-JVll-lILLlll-lU1:;l-Jlruffi£Jft:; 13 'Il'fl'lLLYift'lnj;)'fll-l~j;)r)'Ill-l1I;jLVlC\i 

nrll 1 031l-JLFlnl-JIn1LYhnl-l~'l~'fl'ln~l-J (xU~ 67) ~1V1fuLLYift'lnJ;]'fll-l'lll-lI~LVlC\inrll 330 1l-JLFl1Ll-Jj;)1 n~l-J~YiU 
Vll-lILLlll-lM~~ ~'fl alima larvae iiFl,)Il-JVll-lILLlll-lL~~£J 1.4x1 0

4 ~')j;J'flml-JIIn1~1 100 f'lnU1l'!nLl-Jj;)1 ~(jlLUl-l 
~ . ~ 

1'fl£Jf'l:::U1:;l-JIt1J 35 ~'fl'lLLYifNnlJl'fll-l~J;]r)'Ill-l1~ LVlrLlnrll 330 ll-JLFlnl-JIn1Ll-lt)r:lLLft'l LLYif'l'lnJ;]'fll-l~J;]r)'IIil~L~l-l 

1'fl'lft'll-J1 l~LLTi calanoid copepods Fl,)Il-JVll-lILLlll-lL~~£J~~LUl-lU1:;l-Jlru1'fl£Jf'l:; 16 ~'fl'lLLYift'lnj;)t:ll-l~J;]r) 

~l-lI~LVlrLlnrll 330 ll-JLFl1Ll-JmLl-lt)~LLft'l LLf'l:; gastropod larvae ~'lYiUL~YiI:;U1L')ruulnth,)UlnYiu'l1~LLTi 
-.1.1 -.1 .., ..I - .'"1 .1 " un ')ruuln Flf'lt:l'lulnl-lFl1 LLft:;un ')ruuf'll£J LLVlf'll-Jj;):;ftl-JYin l-JFl'lIl-JVll-l1 LLl-ll-lL ~f'l£J Fl ~ Lul-lu1:;l-Jlru1t:l£Jft:; 10 .. 

~'fl'lLLYif'l'lnj;)'fll-l~rJ1'1ll-l1~LVlC\inrll 330 1l-JLFlnl-JJ;]1 LLYif'l'lnj;)'fll-l~J;]r)n~l-JL~l-li'l alima larvae, calanoid 

copepods LLft:; gastropod larvae nFl'lIl-JVll-lILLlll-l~'lU1L')ruUftlmLVlftl-Jj;):;f'll-JYin (1U~ 68) 
'U ~ " 'U 
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1.0E+08 

- 1.0E+07 
ri 
;:i 1.0E+06 6S 
0 
0 1.0E+05 ..--~~ 

1.0E+04 
;:I 

-;:I 
~ 1.0E+03 r 
;:I 
~ 
ri 1.0E+02 r 
C" 
IE: 

1.0E+01 

1.0E+OO 

PP1 PP2 PP3 PP4 PP5 PP6 PP7 PP8 

xU~ 66 rl'l1l-11AU1LLllW!ltl~LLVift~nVltlwlVl1·IIl.J.1t11hHl.Jn'h 103 LLft :; 330 'll-iTI'lTLl-IVll' LJ1L'HU'tl1'llhnViW~ 
4'~Wr(llWI'lTf'iTfjrrl-ll'1'1l lW~~LLft~ 

100% 

80% 
;I 

-;I 
~ 
r-
~60% 
;;; 

~ 
I: 
;I 

~40% 

~ 

20% 

0% 

PP1 

~ Copepod nauplii 

In Foraminiferida 

PP2 PP3 PP5 
111'111fJLlltJ 

_ Rotifer 

_ Other 

PP6 

_ Calanoid copepods 

-+- Total 

25,000,000 

20,000,000 'i 
;:I 
CIII 
o 
o 

15,000,000 _ 
~~ 
~ 
-;I 

1 0,000,000 ~ 
;I 
:s; 
;;; 
r­
C" 

5,000,000 I: 

o 

~ Cyclopoid cope pods 

xU~ 67 'fl~ r1tll' ::: n'flLJ!I'fl~LLVi tNnVl'flwlVlrf'1Jw1t1111At1ln~1 103 'll-iTl'lrLl-IVll' LJrl'ltU'tl1'ltl1nViw~ 4'~Wrt11 
WI'll'f'1rfjrrl-ll'1'1l1w~~LLft~ 



100% 

80% 

:;I 
? 
:s ,. 

60% :;I 

~ ,. 
C 
:;I 40% ,. ... 
5 

"II 

20% 

0% 

PP1 PP2 PP3 PP5 PP6 

U1.1I!lL.U 

c:;] Alima larvae _ Calanoid cope pods mB! Gastropod larvae 

~ Megalopa of crabs Bivalve larvae _ other 

300000 

240000 ~ 
:;:I 
II 
o 

- -1/'11'1'\--+ 180000 ~ ,. 
~ 
:;I 

120000 -; ,. 
;I 

~ 60000 c 

_ Foraminiferans 

---total 

103 

IU~ 68 tl"]rlu1:::ntllJ'1I'il"]LLVH'I'1T1(;ltlU~(;li'1lW1V111-1tlln'h 330 UJLfI1u.J(;l1 lJTL'HU'tl1'lU1nvnr,,] 4',,]wrVl 

WI'I1P1rfi1nJl1"l11Wf]~LLft,,] 

" " U~ ft--l nUl tlLu'C;)'l1uUfL 'l rutl 1'ltJ 1 nvnr--l 4'-.lMtlV1Uf1 1ff1fijrlJT1'IJ ~1 n nlrfi nMlfl1-.li1~ 1Wl ff14't1lLLU-.l 

"" ~ (;l1~ftm:tru.:::n11iiw'iltlmuwuwft,,]n(;]'ilw~(;linft~iiww"ll nft~iiu~(;]i nft~iiw~"]w"ll~,,]~(;]i LLft::;nft~V1iiWLf'll!t 
'! 'I" 'I 

"ii1n ((;]111"]~ 11) WlJrj1Wtln"'l1n Lf'l¥h'itlVl"llUVlLvlUlJTL'lru.'tl1'lU1nwu"] 4',,]WrVlUf'l1f'1rfi11~11"l1~~1N~W~'lU 

n11nwVl'l!LLft'lU"]WlJUWtNn(;]'ilw~(;]in~~nuvhl 1~LLri rotifer, Lf'lVlWtlVl1U'tltlW1::;U::: nauplius, cirripedia 

larvae LLft:::LFlVlw'ilVln~~iiuw'll"llUVI~W1 luf]~~WWlJrj1 Lf'lVlW'ilVl1U'tltlU1::;U::; nauplius iJ~VI~'lUf'l'l1~ 

1-1U1LLWWLLu1tJWtl~lw'li'l,,]rtlUft::; 69 n-l 99 '1Itl"]LLWft"]r1(;]tlw~(;]i~nww"ll~"]1-1~VI LVlULf'lVlwtlVl1U'tltlW1:::U::: 

nauplius iJf'l'l1l-J1-1W1 UWW~-.I~VliJf'i1 1.40x1 0
7 ul'lliitlJ1t.fr~1(;]1 1 00 fjnlJ1f'1r1L~(;]1 ~lJrL'lru.Uft1UU1-1ft~ 

(;l:::fl~Vjn (xtJ~ 69) ~'lulwf]~uft"]WlJrj1 Lf'lVlwtlVl1U'tltlW1::;U::: nauplius LUWUWft"]r1(;ltlw~(;]in~~nww'lIn~~ 
Lvlw~mlV1fiw ftliitl LflVlwtlVl'llUVI LvlU~,,]t'l1~'lIuVllwlJrL '1 ru.1l1'lU1 nwu,,] LVlUiJf'l'l1~1-1W1 LLWW'1Itl"] LflVlwtlVl1:::U::: 

nauplius iJfi1 1.74x107 ul'lliitlJ1t.fr~1(;l1 100 fjnlJ1P1r1L~(;l1lJrL'lru.U1nflfttl"]U1nWfI1 LLft:::WlJ rotiter LUW 

LLVHNr1(;]'ilw~(;]in~~iiuvhn~WvlW1tl"]ft"]~1 ;"]WlJiJf'l'l1~1-1U1LLt.lwLu1tJWtl~lw'li'l"] 9 n"] 3.56x10
6 

ul'lliitlJ1 

t.fr~1(;]1 1 00 ~nlJ1P1r1L~(;l1 iJf'l'l1~1-1W1 ut.lU~"]lJTL'lru.U1nf'l fttl,,]u1nUI'I1 (xtJ~ 70) 



;:r 
";:r 
~ 
r 
;:r 
~ 
ri 
r 
C' 
IE: 
;:r 
C' -.: 
)~ 

- ... nUVi'll 

100% 

80% 

60% 

40% 

20% 

104 

Acartia sinjiensis, A. pacifica, A. plumosa, A. erythraea, Acrocalanus gibber, 

Pseudodiaptomus sp. , P. bispinosus, P. annandalei, P. cf. trihamatus, 

Subeucalanus subcrassus 

Labidocera minuta, Tortanus forcipatus, Corycaeus sp ., Hemicyclops sp.A, 

Hemicyclops sp.B, Hemicyclops sp.C, Oithona sp.A, Oithona sp.B, 

Mesocyclops sp.hydromrdusea, siphonophore gastropod larvae 1.-lU'flUfi~ fjn 

UfnJUtl'flU 

17500000 

-
14000000 

ri 
;:i 
Ill: 
0 
0 ...... 

10500000 --)~ 
;:r 

7000000 "; 
r ;:r 
:s: 
ri 

3500000 
r 
C' 
It: 

o 

PP1 PP2 PP3 PP5 PP6 PP4 PP7 PP8 

Copepod nauplii 

[II!! Cirripedia laMe 
_ Dominant copepods 

_ Other heroi\()rus copepods 

_Rotifers 

...... Total heroi\()rus zooplankton 



;t 
-;t 

:::l: 
r 
;t 
,: 
ri 
r 
co 
CL 
;t 
co -. 
~ 

100% 

80% 

60% 

40% 

20% 

0% 

PP1 PP2 PP3 PP5 PP6 

Copepod nauplii 
Rotifer 
Dominant cope pods 

25,000,000 

20,000,000 

15,000,000 

10,000,000 

5,000,000 

PP4 PP7 PP8 

- Other herbivorus cope pods 
~ Cirripedia larvae 
- Herbivorus zooplankton 

105 

~ 
;:I 
I: 
0 
0 

~~ 
;3 

-;3 
:::S 
r-
;3 
~ 
ri 
r-
C" 
Ii: 

1'l,)WU~fl-lrl(;l'ilwtrlwfn~l.Jqfh~~1f'lt\!'lltNLI'lVl~'il~ ur:::ntllJ~,)u hydromrdusea, siphonophore, 

LI'l~~'il~n~l.Jiiwtlwf, \.1W'ilWfi~ ufl:::!jnufl1'i'ml'ilw 1W~"JtJW~lJll~fl-lrllJl'ilutt(;lfn~l.Jqft1WI'l')11.J\.1U1ll1..hUlUr 

trw1W'Ih-.l 74 n-.l 8,303 1'i,)[;]'il~1lfiI.J1(;l'j' 100 !jnlJ1f'1rlll.J(;l'j' ;-.lqft1~Wt)VlfiYifl[;]'il LI'lVlYi'il~'IIil~lP)W~-.lt'l11.J 
"Dil~ 1u~"JcJw ~'il !jnUft1-1m:l'ilWllfl:::Lfl~~'il~n~l.Jiiwtt(;lf ~lJl'l,)11.J\.1W1llUu'll'il-.l~nuft1-1mltlwlJfl,) ru1.h~1~ 

WI'l')11.J\.1W1 UUUl'il~U 7,795 1'i')[;]tl~1lfilJ1lJlr 100 ~nlJ1f'1rlllJ(;lr 1'l')wLI'l~~'il~n~l.Jiiwtr(;lf~lJ\.1W1 UUW 

lJfl')ruufl1U ll\.1fllJlJl:::~l.Jl1nWfh 3,613 1'i,)~'il~1lfiI.J1lJlr 1 00 ~nlJ1f'1rlll.J(;l'j' L~UlJfl')ru'ih,)u1n~W-.llJl'ilu 
U'iln~lJfl,)11.J\.1fl1n\.1f11tJ'll'il-.lll~fNrl(;l'ilwtrlJlfn~l.Jq ft1'll'il-l LI'l~~tl~~-.ln~1lJ1l')rut11"D1mflW (pJ~ 71) fl')u1w 

~"J llft-lll~fl-.lrll11'ilwtt(;lfn~l-Jqft1WI'l')1l-J\.1W1 uuwllurtrw1w'lI,)-l 49 n-.l 20,477 1'i,)[;]'il~1lfil-J1(;lr 1 00 ~nlJ1f'1rl 
.oj 

W'I,)1l-J 

\.1W1llUWl'il~tJ~-l~~ 7,073 1'i,)[;]'il~1lfil-J1(;l'j' 100 ~nlJ1f'1rlll.J(;lrufl')rut11ih~ llfl::: hydromedusae llju 

llYift-.l rll11'ilwtt (;Ifn ~l-Jqfil n~l-J l~Wr'il-.lfl-llJl ;-.lWI'l') 11.J\.1WlllUW~-l~ ~lJrl ') ruUfll U ll\.1ftl.J(;l:::~lJl1 n lvh fllJ 

11 ,4621'i,)[;]'il~llfilJl(;l'j' 100 tjnlJ1f'1rlllJ(;lr (pJ~ 72) Llflml~fl-.lrll11'ilwtrl11fn~l.Jqfh~~1f'lt\!'ll'il-.lLI'l~~'ilIfl;)'il 
tjnUfll-1ml'ilw i11'l')1l-J\.1WlllUW~-l~~~-.l1w~"JtJUllft:::~"J llft-.l U'fln~l ndllYifl-.lrl(;l'ilutr(;lfn~l-Jqfhn~l-J l~U 
'j''il-lfl-ll-Jl1u~''JtJu ~'il LI'lVlYitl~n~l.Jiiutt(;lf fl')u1u~"Jllft-.l ~'il hydromedusae 
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(SL ~f1l) OS'L ;:~11 vL'L l1l:tft~lilbft~L~Ut-~ 

L~~t-,\311~bft~rl~1 lilb G t-~~~!:1t-~rl~G1L~~~m-~bUftQH'tLtM~uMrt~;:l!lrt~I1."rlL~f1l'Ut."trm~1 f1~L~rtLI!l 
" 0 0 

t-,\311lilbft~ vL'L t-~ 96'9 ;:~11 ftl'lliJbft~ OS'L t-~ 6V'9 t-t."'I'1.~~111'1.,t:l1.f11m~G1L~~~m-~bUftQHtLt.bl 

~m ~bUI'1.Q1rtLt.bl 'S 

(v L ~f1l) f1~L~rtLI!lt-~11IiJb;:~1ml'lC,bl'1.~ nsd OO'G ~ ;:~11 SO'S ~ ~~t-~rt~1rtLt.bl~ (9dd) 

UI!lI'1.~;:1!l t-t:l'1.~1 rlLI!.L[1l'Ut.1if1L~f1Mft~1 rlLIJ.L[1!:1I'1.~1'1. ~ l'1.~l'Ut.1if1L~Ut-~t-~Lttt-l1Jl.rt~1 rtLt.bl ~ G1 ~1 ;:v.~u~ I I II I ... 

t-,!\MULf1t.L~ULf1l'Ut.1if1~I1UMrt~;:l!lrt~11.1mL~f1ULbt-I1?1 f1~L~rtLI!lt-,\311IiJb;:~1ml'l~bl'1.~ nsd £V'O£ ;:~" nsd 

OV'O£ ~~t-~Lttt-l1Jl.rl~G1rt~1rtl.,t.bl~UMrt~;:l!lrt~11.1ml.,~f1l'Ut."tf1rl~1 nsd £V'O£ t-~ Sv'L t-t.i1-I'1.~~l1ft,t:l1.f111 
" 0 

rl~G1L~~t-~11IiJbl'1.~;:~11 nsd Ov'O£ t-~ OL'S t-t.i1-I'1.~~l1ftl:lLf11m~G1L~~l'1.l'lliJbl'1.~Lrt-l1Jl.rt~1rtLt.bl 

rtbl1ftLtlbl 'v .. 
(v L ~[1l) ~rl[:m!J.,1LI.!t-11 Ov'O£ L~~~~t-~Lttt-l1Jl.rl~G1 

o " 0 

t$lrl1.tuG~LblI'1.ULf1t-I1~blULf1l'Ut.1if1 ~rl[:1~!J.,1LI.!t-11 Ov'O£ t-~ 06'SG t-t."'ft~I'1.,t:lLf11m~G1t$lrl1.l'UGt-~11~bt-t."'I'1.~ 

;:~11 ~rl[:1~!J.,1LI.!t-11 Lv'a ~~t-~rl~G1t$lrl1.tuG~ht-rt;:1.f1I1~mrl!:11Lytl'Ut.1if1rl~1 ~rl[:1~!J.,1LI.!t-11 OO'SG t-t."'I'1.~ 

ft,t:lLf111 rtLt.bl ~til'lc, lm ~ Lttt-l1Jl.rl ~G 1 t$lrl1.tuGfl~ll'1.~ IiJ bl'1. ~ L~Ut-~L~ ~t-~" IiJ bft ~ L~f1MLttt-I1Jl.t$ Vl1.tuG 
" 0 " 

(:SLfID:uG '£ 

(£1 ~f1l) LI!lrt1 ££'0 

~~t-~L~~LblftULf1t-I1~blULf1tut.1im~11IiJbft~ftt.~ 1.I!lrt1 9'0 ~~t-~L~~ftl'lliJbl'1.~~~~t-~L~~ IJ.Ll.rtLU~I.!Lbll'1. 

~ ~ 11.t-~t-rt;:L f111~1 f1rl!:1 1 Lyt 1'U t.1i f1Lttt-11 Jl.t-~11 t-~ f11 rt Lt.t"t I'1.I'lIiJ b ft ~ L ~U L ~ L~ ~ t-~11 ~ b 1'1. ~ t-~11 t-~ f11 rt L t.bl 
" 0 

N~t1t-~ ~11~I!lUl!lftl'l~t-~11IiJbft~t-Lfll1t.1llf1~1;:tul!.;:~1ml1!JL~t.1t-t."'UL'"'t-11?1 t-~11IiJbft~ LI!lrt1 ££'0 t-~ LI!lrt1 

~ '0 t-t."'I'1.~I'1.,t:lLf11'L~~ ;:~" I'1.l'lliJbft~ 1.1!lrt, 9'0 t-~Ll!lrt' ~ '0 t-t,"'I'1.~I'1.,t:lLf1"L~~Lttt-I1I!.t-~"t-~f11rtLt.bl 
" 

t-&mt-ff11ftLtlbl 'G 

(£1 ~f1l) f1~L~rtLl!ll.l!lrt' v'£ ;:~1' Ll!lrt' S' ~ U~rtLt.bl 

t-~"liJbl'1.~L~Urll1).\U~rtLt.t"t~t-~ I'1.l'lliJbl'1.~f1~L~rtLI!lLl!lrt' L'O ;:~'Ul!lrt, L' ~ U~rtLt.bl~!}Ll1~ G t-~UI!lI'1.~;:1!l 
o " 

t-t:l'1.~mLIJ.L[1tut.1if1I'1.~I'1.t.~ LI!lrt1 9' ~ t-~ Llllrt, L'O ~"t-l4lU~rtLt.t"t~ Ul1l1ft~;:I!lt-t:ft~mLIJ.L[1l'Ut.'if1 f1~L~rtLI!l 
o "0 

Ll!lrt' O'v ;:~'1 Ll!lrt' v'v t-~"liJb;:~" ftl'lliJbl'1.~t-~~~~ULrtU~rtLt.bl~ I!.LLrtUg~I.!Lbll'1.~~I1.t-~ t-rt;:Lf1Gl' 
" 0 

f1rl~'Lytl'Ut.'if1 fl~ll.l!lrt' O'v t-~ Ll!lrt' 0' ~ L~UL~\fl1't-l4lft,t:lLf1'1U~rtLt.blt-~"liJb;:~" Ll!lrt' Ov'v t-~ 1.1!lrt' 
o " 

00' ~ L~UL~\fl" t-l4lI'1.,t:lLf1" LttU~rtLt.blftl'lliJ bft~ t-,!\MULf1t.L~;:~'m~' rlLI!.L[1tut.1if1Lttt-I1I!.U~rtLt.bl 
I '" II It 

UMLtlt"t '~ 
.. 

!}t-~~tf1~~ 
" 

t-~'1 ~ b~~" I'1.l'lliJ bl'1. ~ IJ.LLrtLLg~l.!l. t"t1'1.~ ~11.t-~ t-,!\MU Lf1t.L~l'U t.1if1MLlJrlLUt-LV.rl~bDL~U~LLU 

t-~"l'<Jb;:t,3"h~l'<JtlhtMLl/flLUt-LV.ftl1~~tI"t-~fl~bf.i 

"LlJSLU~L~~~~~tn~~S~b~(~ 

LO~ 
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6. tl'fln;l"nJ~::~lu 

'fl'fln;l"'W~::~IUlw~~tJWtl~lt.!'ih'l 1.46 n'l 5.45 ih~ftnrl-JCfi'flftI111 llft::lw~~llft'ltl~lw'll'l'l 1.90 n'l 

5.73 ij ~ft nrl-JCfi'flftl11 1 lW~W~Ul'l11U l~Wjjri lml-Jl rutl'fl n'ii l "lW~::~ lU ~'l ~~U Tl'l ruUl'l11U l~Wir'llil::-1Wliln " , 
(PP6) lw'll'l'l~~tJW t'hwlw'll'l'l~'t1llft'l~tlUTl'lruUlfh~ jjril 5.45 ij~ftnrl-JCfi'!lftI111 llft:: 5.73 uftftnrl-JCfi'!l 

ftlil1 I11ll-Jth~u w'fln"llnduTl'lruul'l1lmftWl'lft'!l'l.fllm5'!ljjml-J1ru'fltln'iil"lWfl::ftlU~1~~~ 1.46 u~ftnfl-JCfi'!l 
ftl11f ufl::1.90 uftftnfl-Jj;JtlftI111 I11ll-J~l~U (zU~ 75) 

>-

7. l'l'lll-J!JWlltl'lUl , 

1'l'l1l-J~Wlltl'lJl1w~~tJWjjrillU~UUU1tJWtl~lw'II'l'l 13.11 n'l 140.25 ijt'lftnfl-J[;]'!lftl11f LLfl::lw~~Uft'l 
jjrillU~UlLU1tJWtl~lw'll'l'l 21.60 n'l 157.00 ijflftnfl-JCfi'!lftl11f L~UUTL'lruUfllUUVI~l-JI11::f'!l-JY1nlw~~tJwjj 

1'l'l1l-J~WLU~Ulltl'lJl~'lq~ 140.25 ijt'lft nrl-J[;]tlftl11 f Lri'!l'l"ll nUt'llU U Vlt'll-J 111::~l-JY1 ntl~Url'l ruulmh'lUl n 

'VHr-31nftVl ::It'llUVljj n1f~VlV'4llltl-3I'l~Wlilt'l'!lVll'l ftl t'hwlw~~ Uft-3U rL'l ruUl ~l~jj l'l'lll-J~WLU~Ull'!l-3J l~-3 ~VI 
157.00 ijflftnfl-J[;]'!lftlilr ldtl-3"llnjjtJWl11nl11ft'!lVl0--3rltlWllt'l::f::Wll-3n1nnu!;l'J.mh'l UTl'l ruuln ll~J1u1n 
V'4W-3ill'l'l1l-J~Wlltl-3J1~1qVl0-'1 2 ~~ lw~~tJw~lnrhlw~~uft'l ilri113.11 LLft:: 21.60 uftftnrl-J[;]tlftl11f 

1111l-Jthiu (zU~ 76) 
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t1"14'tI~'lLL')~ftfll-JYl1 ,.m1t11l1Y'1L'W'l'flU 24 i')hN 

m'l'~mntl"l4'tlYl1'lmtl1l1Y'1U1L')ru~:;Y'l1'W~')Ylt.hnl'l~fl'lt.hn'Wf'l1 Lnft~mil (PP7) U1L')ruu1n 

l'l~fl'lU1mJI'l'l' L'W'll,)'l~1;'W~'l~~LL~:;~1~'l~1~~'lJfl'lt)'WL~mLt.l'l'll,)'lL,)~1LriU~,)fltJ1'lc;i'l~t)'W~ 25 Y'ltl~1l11'll-J 
Y'I .f'I . 2551 'll,)'lmn~1ti'l L,)~1 14.00 '1..1 . LL~:; 16.00 '1..1 . 'll,)'lL,)~1~1ri1~'l~'l L,)~1 20.00'1..1. LL~:;t)'W~ 26 

I :;'o .... J' I::.t .J 
Y'ltl~1l11'll-J Y'I .f'I. 2551 'lI,)'l'W1m~'l'IJ'W L,)~1 23.00 '1..1 . LL~:; 03,00 '1..1 . 'lI,)'l'W1'JJ'W~'l~~ L,)~1 06.00 '1..1 . LL~:;1J')'1 

" ~1ri1fi'l~'l L,)fl11 0.00 '1..1 . LL'I'I:; 14.00 '1..1 . .. 
1. 1'l')1l-Jfln 

~1~'W~1fl'lU1L')ru~:;Y'l1'W~,)YlU1nl'lflfl'lU1n'WI'l1Lil'WLLUUtJ~l-J L~tli1I'l,)1l-J~n'JJfl'l~1~1n~1 2 Ll-J(;]'l' 

LLU'l'cr'WL'W'll')'l 0.80 Ll-J(;]'l' n'l 1.70 Ll-J(;]'l' L~tI~1fl'l~1~~L,)fl1 20.00 '1..1 . 'lJfl'lt)'W~ 25 Y'ltl~1l11'll-J 2551 ~1~n 0.8 

:: J' ... ~ .oJ 
Ll-J(;]'l' LLfl:;'W1'11'W~'l~~ 1.70 Ll-J(;]'l' ,)'WYl 26 Y1tl~1l11'll-J 2551 L'lfl1 03 .00 '1..1 . (XUYl 77) 

2. 1'l')1l-JLfil-J 

1'l'l1l-JLfil-J'IIfl'l~1L'WU1L'lru~i1rhL~~mLU'l'cr'Wfl~L'W'h'l 4.20 n'l 22.70 psu ~'li11'l'l1l-Jcr'WLLU'l'(;]1l-J~1 
;'W'ML'W'l'flUt)'W 1'l')1l-JLfil-J'IIfl'l~1~1~~L'lfl1 20.00 'W.i1Fi1 4.20 psu ~'lLil'W'll'l'l~1~'l~1~~ LL~:;1'l'l1l-JLfil-J~'l~~ 

.,..,i .... ::J'.d 
22.70 psu L'l~1 3.00 '1..1. 'IIfl'l'l'WYl 26 Y'ltlM1l11'll-J 2551 L~tll-Jl..!1'IJl..!~'l~~ (XUYl 78) 

3. f,lru~1Jii 

~ru~1JiiL~~tI'lJfl'l~11'l'l1l-JLLU'l'crl..!Ll..!'ll'l'l 29.80 n'l 33 .60 fl'lf'l1L'lI~L:ntl~ ~ru~1Jii'llfl'l~1~1~~ 
29 .80 fl'lf'l1L'IIfU:ntl~ 'll'lWD1t)l..!~ 26 Y'ltl~1l11'll-J 2551 LLfl:;~1i1~ru~1Jii~'l~~ 33.90 fl'lf'l1L'IIfU:ntl~ L'lfl1 

16.00 l..!. t)l..!~ 26 Y'ltl~1l11'll-J 2551 (XU~ 78) 

4. 1'l'l1l-JLill..!m~ - LU~ 

1'l'l1l-JLill..!m~ - LU~U1L'lru~ :; Y'I1l..!~'lYlU1nl'l~fl'lU1n'Wf'l1 i1Fi1L~~mLU'l'cr'WfltJLl..!'rl'l'l 6.68 n'l7.73 
v 

'll'l'l~1~'l~1~~'IIfl'lt)l..!~ 26 Y1tl~1l11'll-J 2551 (XU~ 79) 

5. flfln;L'I'W~:;~1t1 

flfln;L"Il..!fl:;~1t1fl~Ll..!'ll'l'l 2.10 n'l 6 .60 iifl~nfl-JiJlfl~m L~tll'W'll'l'l~1ri1fi'l~'1flfln;L"I'Wft:;ft1t1"1:;ij 

ml-J1ru~1n~1 3 ii~~nfl-JiJlfl~(;]'l' LLft:;1'W'll'l'l~1ri1fi'l;l..!LL~:;~1~'W~'1~~ijflfln;L"I'Wft:;ft1t1fl~1'W'll'l'l 3.44 n'l 

6.60 iifl~n1l-JlJ1fl~(;]'l' L~tlijFi1~'l~~L'l~116 .00 l..! . t)l..!~ 26 Y'ltl~1l11'll-J 2551 (XU~ 79) 

" 
6. 1'l')1l-J~l..!'IIfl'lY1 

1'l')1l-J~'W'IIfl'l~1i1Fi1L~~mLu'l'crl..!fl~1l..!'ll'l'l 3 n'l 118.0 iiftftn1l-JlJ1flft(;]'l' 1'l'l1l-J~'W'IIfl'l~1~'1~~L'lft1 
10.00 'W . Ll..!t)'W~ 26 Y'ltlM1l11'll-J 2551 i1Fi1118.0 ii~ftnfl-J(;]flftm LL~:;1'l'l1l-J~'W'JJfl'l~1~1~~ L'lft114 .00 l..!. 

LL~:;16 .00 'W.Ll..!t)l..!~ 26 Y'ltl~1l11'll-J 2551 L'lll..!L~tI'lri'W (xU~ 80) 



112 

25 '''IVl11fUJ 2551 26 "'lVl11fUJ 2551 
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tlhnru gut pigment 'Ilfl-lLf'1YlYifl",u1L')ru~::Yil'WvT,)Yh_hnf'1flfl-l U"1n'Wf'1'l' 1n~~tl1il PP7 til,)Uln 

YilJ-l j;]tl'W'Wtlni:inl'l'~'WLLU'l'II11~'lh-l L ,)1Il1'W'l'tlU~I~'W-~1~N ~tl 1 'W'!!,)-l~I;'W~-l~ (;1 LL1I ::~I 'M~I~ (;1'1ltl-lr)'W (,U~ 

77 ~\h 112) Lf'1YlYitl (;1'l!il(;1 P_ annandalei 1 'WU1L')ru~ :: .,.n'WvT')Yiu l n f'1fltl-lUln'Wf'11 r.i-l~r) j;l 

'Wf'1'l'Pi1fi1'l'~'l'I'l! 1'WLYiPlLi:itli:im~lru'lltl-l gut chlorophyll a LLU'l'~'Wtl~1'W'!!,)-l 0.04 /-lg ind-
1 

C1-l 0.17 /-lg ind-
1 

LL1I:: gut phaeopigment 0.39 /-lg ind.
1 

C1-l 1.34 /-lg ind-
1 ~')'Wm~lru'lltl-l gut chi a 1'WLf'1YlYitlj;lLYiPl~LLU'l' 

~'Wtl~1'W'!!,)-l 0.03 /-lg ind-
1 

C1-l O.16/-lg ind-
1 

LL1I:: gut phaeopigment 0.50 /-lg ind.
1 

C1-l 0 .86 /-lg ind-
1 

L(;1t1 

P. annandalei LViPlLiitliim~lru gut chi a ~-ln~1 P. annandalei LViPl~ 'Wtlnr.;nnCViU~1 gut 
v v 

fluorescence 'Iltl-l P. annandalei ~-lLYiPl~LLfl::LViPlLi:itl iiFhM~(;11'W'!!,)-lL,)1Il~~ILi~~'W'lJru::~11~fl ;-li1lN 
v v , 

... .... ...J ... • .1 . 
nu L')ftl 23.00 'Woo 'Iltl-l,)'WYI 25 Vi~'!;-mf'1~ Vi .Pl . 2551 f'1tl gut chi a 0.17 /-lg Ind LL1I:: gut phaeopigment 

1.34 /-lg ind-
1 

LLft:: gut chi a 0.16 /-lg ind-
1 

LLfl:: gut phaeopigment 0.86 /-lg ind-
1 

1'W P. annandalei LYiPl 

Li:imLfl::LYiPl~II11~ftl~U P. annandalei ~-lLYiPlLi:imL1I::LViPl~iim~lru'lltl-l gut chi a 1n~Lf)tI-ln'W L(;\tI'!!,)-l~1 
v v 

.... ..r I ~J' ~o.., .... .J 
nlfWIJ'W L,)fll 03.00 'W oo 1'W'1l,)-l'Wl'lJ'W~-lqj;l L,)fll 06.00 'W oo LL1I:: ,h-lL,)fll'Wln111-lfl-l L')ftl 10.00 'W oo 'Iltl-l,)'WYI 

26 Vi~'!;-mf'1~ Yi.Pl . 2551 ViU~1 P. annandalei LYiPlLiitliim~lru'lJtl-l gut chi a ~-ln~1 P. annandalei LYiPl 

~ LLJ;im~lru gut phaeopigment '!Itl-l P. annandalei LViPl~~-ln~1 P. annandalei LViPlLiiti (m'l'1-l~ 12 

LLfl:: lU~ 81) nI'l'~ViU gut pigment ~-l1'W'!!,)-lL,)fll'1lru::~lril~-l~'WLLfl::'lJru::~~lril~-l ~NLL~(;1-l~1 Lf'1YlYitl(;1 

'l!il(;1Cn'Wfll~I'l'1'WL,)fll~iinlTLf'1~fl'W1~,)'Ilfl-l~,)fl~I~lnn~I'!!,)-lL,)fll~~lti-l 

.J ... ~ ""U U ~., 1I11'l'1-lYi 12 Gut pigment '!Itl-l Pseudodiaptomus annandalei U'l'L')ru~::Vil'Wi1I,)Y1 lnf'1f1tl-l In'Wf'1'l' ~-l~')(;1 

'Wf'1'l'Pl1fi'l''l'~'l'1'l! 1'W'l'tlu 24 i,)L~-l 

Q 
Gut chi a Gut pheopi9ment 

rlJM~1 
fl11'-1~n 

(m) 
(1-19 ind-

1
) (1-19 ind-

1
) 

Male Female Male Female 

25 Yi'l'!;-mf'1~ Vi .Pl. 2551 : 20:00 'W oo 0.80 0.04 0 .04 0.59 0.44 

25 Yi~'!;-mf'1~ Yi .PI . 2551 : 23:00 'W oo 1.40 0.16 0 .17 0 .86 1.34 

26 Yi~'!;-mf'1~ Vi .PI . 2551 : 3:00 'W oo 1.70 0.04 0.08 0.57 0.45 

26 Yi~'!;-mf'1~ Vi.Pl . 2551 : 6:00 'W oo 1.60 0.04 0.09 0.50 0.42 

26 Yi~'!;-mf'1~ Vi .PI . 2551 : 10:00 'Woo 1.10 0.03 0 .04 0.50 0 .39 

26Vi'l'!;-mf'1~Vi.PI . 2551 : 14:00 'W oo 0.90 0 .06 0.76 
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115 

~ 

• -. ... ~ .+ 
T 

~t : : : : f : - - -
.L 

T 

03.00 am 06.00 am 10.00 am 14.00 am 

26 "'lVll1fUI 2551 
- + - Gut Pheophytin Female 

--&-- Gut ChLA Female 

zU~ 81 Gut pigment 'lI'fl'l Pseudodiaptomus annandalei Url'lrut'l~Y'l11..U;l'lV1tJ1nfl!'l'fhl1..hnuf'IT -l'lVl1V1 

Uf'lTPlTlln).JT1'!1 LUT'flU 24 .a-'l Y).J'I 
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t~ I 
, ~ 

H 
ltl~ 82 Chromatogram 'Ilfl'lNI'1t)U1~~1~'11n Pseudodiaptomus annandalei 

tl1nl'1~fl'ltl1mmt 9'l~t)(;llJl'1'1f'i7D'1'j'~'11'1l LlJ'1flU 24 i'lL~'l 

116 

~ 

m~1ruNI'1t)U1~LlJm:;LY;1:;LL~:;Yl1'lLP)lJfl1\n'1'1lfl'lLI'1YlY;fl(;l'llij(;l P. annandalei ~'l LY;f'\~LL~:;LY;f'\ 
.. 

chlorophyll c 14.825 IN 

15.827 mAU NI'1t)U1~'Ilij(;l astaxanthin LLtl'1~lJLlJ,h'l 8.819 n'l 33.905 mAU LL~:; diatoxanthin 23.654 

.. .. .1':': ~ 'i' .. ... 
IN 164.507 mAU 'Il'lu'1~1ruNI'1'lU1tl'lJfl'l~I'1Y;Y;fl~'IllJ~ P. annandalei . 

. ~ 

annandalei 
..... ., .... ... ... 

LY;f'\L~EJ~'l~Mfl L'l~1 6.00 lJ.'l'WYl 26 Y;~1:tJl1I'1~ 2551 (;l'llJ 

chlorophyll C Lvhriu 15.000 mAU NI'1t)U1~'Ilij(;l astaxanthin 33.905 mAU LL~:; diatoxanthin 164.507 

mAU 'i'l'llJNFlt)U1tl'llfl-.lP. annandalei ~'lLY;f'\eJ ~'l~~L'l~1 20.00 lJ . t)lJ~ 25 U1f'111'1~ 2550 l~LLri 

chlorophyll C 

mAU (~~ 83) 

" "" " " 
Lvhriu 15.000 mAU NI'1t)U1tl'llij(;l astaxanthin 10.503 mAU LL~ :; diatoxanthin 56.548 . 
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2SO 

o Diatoxanthin 

• Astaxanthin 
200 

• Chlorophyll c 

III 

~ 
~ ISO 

". 
l~ 
I: 
'7 
to a 
r 100 ~ 

~ 

SO 

o 

08.00 pm 11.00 pm 03.00 am 06.00 am 10.00 am 

25 "'1Vll1flJl 2551 26 "'1Vll1flJl 2551 

annandalei 

Pseudodiaptomus sp. ua:: Acartia sinjiensis ur('lcutl1-11 .. hnvnr-.l 4'-.l,,1'l~Uf11I'1TfiTnJr1'D 1u~~uft-.l 

. 
;-.lNfl1IilCJ'Dil~ chlorophyll c ((fi::: diatoxanthin ViUluuVifi-.lnlil'flU~'D chromophyte algae I'hu 

Nfl1(;lCJ'Dil~ astaxanthin rt1l-J1nmu'1.vl'1uuVifi-.lnlil'flUftlilfn~l-Jnuvh 



." 
UYI'YI 4 

LI'lYlVHl r;) Li:l\.HLVH'l-:Jrl IJltl"L..I~1Jl1n~)..J L~"L..I~):j 1'l,)1)..Jfh ~ C1J I'1tl1~tJtJ;:h') 1'It11nhnvnJ-:J 4'-:J"'1' '" 

UI'l1f'i1fi11)..J11'll ~f'!m1~m~t1L"L..In~)..JLLYif'!-:JrllJltlU~1Jl1'11"L..11",Lm1Jn~1 330 l)..JLI'lTL)..Jm YitJLI'lYlYitlr;) 5 n~)..J~tl 

calanoid copepods, cyclopoid copepods, poecilostomatoid copepods, hapacticoid copepods LLfl~ 

siphonostomatoid copepods YitJLI'lYlYitl"'~-:Ji\J 29 'llU",1;j1n 16 1'l1tlU1'l1,) ):j calanoid cope pods d:lu 

LI'lYlYitl"'n~)..JL~"L..I):j1'l')1)..J"'f'!1n'llU",n-:J 16 'llUr;) 1;j1n 6 1'l1tltJ1'l1,) LLf'!~1'l,)1)..J"'\J1LLlJ"L..I'IItl-:JLFlYlYitlr;)~-:J~'" 

m1~nh'1Flf-:J~YitJ Pseudodiaptomus sp., Pseudodiaptomus annandalei LLf'!~ Acartia sinjiensis dlw 

LI'lYlmlr;)'llUr;)L~UYiUm~1;j1t.lYln~cn;:j LI'lYlYitl"'~YitJLUU'llU(;)L~UI;j1nm1~mt1LUFlf-:J~LLlJln~1-:J1;j1n~mt1 . 
LI'lYlYitl r;)'llUr;) L~"L..IL "L..ItJ1L ')ruth'll1tJ Lf'!"L..ILLf'!~1~tJtJUL ') f'\'ll1tJ ci-:J~"L..I1 L Ctl-:J1;j1 n~"L..I~ti1,)thnYil!-:J LU\JLtl~lJ iLLtJtJ~ 
'1tJLL).)J11;j)..JJ1 (Drawn river valley) (;]')ti1,),)1-:J(;],) LUYi f'\1Jl~t)UlJlnL~tJ-:J L",;jtl - IJl~1'"L..ItltlnL~tJ-:JL~ ij~l11mUU~ 
11tJfi)..JJ1;un-:J ",1tl tidal flat (tJ11L)..JY1tJLf'\~f'\l11 LLf'!~l'lru:: , 2551) J1~tllJ'ih-:J~u Fl')1)..J~n'lltl-:JJ1~1n~1 . . 
1.00 n-:J 4.40 L)..Jm lJlf'!tl(;)m1~mt1 LLfl~Fl')1)..JLFi)..J'IItl-:JJ1):jmntJ~tJ"L..ILLtJfl-:JIJl1)..J'l~n1fl Lr;)tJij~1LLtJ1~Utl~ 
LlJ'd,)-:J 5 .70 n-:J 30.43 psu lJlf'!tlr;)1~tJ~L,)f'!1LUm1~mt1LU'IIru~~tJ1L')ru~U1 LUUtJ1nLL).)J1LLf'!::/",1tl'll1tJci-:J 

~-:Jij Fl'"l1)..J LFi)..J LLIJl n 1'11-:J nutJ1~ntltJntJ Fl')1)..J LLlJln1'11-:J L uL~·tl-:J'IItl-:J'lh-:J L ,)f'!1~-n1 m1~nh'1 LLfl ::~fin11LritJ (;]')mh-:J 

-n1LmFlYlYitlr;)'llU(;)L~"L..ILLlJln~1-:Jnu (1Jl111-:J~ 13) 

LFlYlYitlr;)L"L..IFl1tltJI'l1') Pseudodiaptomidae ~YitJLum1~nh'1Flf-:J~LU"L..I'llUr;)~ijn1111tJ-:J1"L..1Flf-:JLLm 

Lu\.l1uJ11Y1tJ ~tl P. ct. trihamatus LLf'!~ Pseudodiaptomus sp. L(;)tJLFlYlYitlr;)'llU(;) P . cf. trihamatus 

LUULI'lYlYitlr;)~):j):jFl')1)..J,n')..J~1LLf'!~YiU L~Yi1~tJ1L')rutJ1n l'lf'!tl-:JtJ1n"L..ImL"L..I'l~ ~U LU'IIru~~ Walter (1984) 

11tJ-:J1U~1YitJLFlYlYitl(;)'IlU'" P. trihamatus tJ1L')ru'll1tJci-:JtJ1~LY1f'\YlfttJiJuff 1"L..ILLU')tJ~n11-:JJ1ftn 3 L)..J1Jl1 

" • ...... , <i"'" ~.. Ih 
~1"'1tJflnh'ru~Lr;)"L..I'IItl-:J ~FlYiYitlr;) P . ct. trihamatus "L..Il'ltl 'IItltJ'IItl-:J posterolateral ends 'IItl-:J 5 metasome 

):j~nh'ru~Fl~1tJ"'U1)..J'II"L..I1(;)Lm1J LLf'!~ posterodorsal ):j"'U1)..J'IIU1r;)L~n 1 ~Flfi1tJntJ P . trihamalus LLI11~')"L..I 

posterolateral ends 'IItl-:J 1$1 urosome 1).)~)..J)..J11Jl1 ~1u;htJ):j~nh'ru::\iu):j"'U1)..J'lJ"L..I1r;)L",C\! 4 tlU'II"L..I1r;)'IItl-:J 

"'U1)..J~-:J 4 L1tJ-:J1;j1n'll"L..I1r;)L",C\!ltJL~nI;j1n~1UUtln 1111-:J1;j1n P . trihamatus ij"'U1)..J'IIU1r;)L"'C\!Lvi1n"L..I 2 tl"L..I 
, 

,J Ih .... ....,," " tJ" .... ..... ... 
n')U 5 leg 'IItl-:J P . cf. trihamatus )..J"'"L..I1)..JL1tJ-:Jr;)1"L..1'111-:J'IItl-:J'II1r;)1"L..1Utln'lltl-:J fltl-:JY11 )..J"'"L..I1)..J 15 tlU "'U1)..J 

tlU~ 11 ):j'll"L..I1(;)L"'C\!n~1"'U1)..JtlU~U ~')U 5 th 
leg 'IItl-:J P . trihamatus i1"'U1)..JL1tJ-:J~1lJ'ii1-:J'IItl-:J'II1~1U"L..Itln 

'IItl-:JtJfitl-:J~ 1 ):j"'"L..I1)..J'II"L..I1(;)Lvi1nu 15 tl"L..I ~-:J1Jl111-:J~ 14 



119 

mn-3~ 13 tflYh"H)Ii1"1l'il~L~~l ~u1nrniJ1"1l'1[JLfI~LLfI:;"1l'1t1~""I.ICl"tiTi':Yl[J 
U7L7tU t~;;'n'tl"'IIii"L.lU 'l.:J 1iin1~ ~'l1)J ,j'l.:JL'lfl1 

cs cs 
LU 'il1n LnU L~)J 

(11m) j1'l'tl!h.:J (psu) n1~iilnH1 

tll'11lm~U~1'llhn'nl!'l Pseudodiaptomus annanda/ei, 330 LLU'l 5 .7- (;1.1'1.50 

9'l'WrflUf'l1f'ih11~n'll1 Pseudodiaptomus sp. 1:;~i-'.J 30.43 LL~:; 

Acartia sinjiensis 'YU'l.51 

tll'11lm~UU1Uf'I~~'l Lf'lU Acartia c/ausi , Ca/anus vulgaris, 103 LL'W'l 3 .2- 'Yi .tI.42-

9'l"'1'fltUfYlr~'lf'ln~2 Oithona brevicornis r:;~u 21.1 'Yi .tI .43 

p I 

lhmL).hll(J1~~flLL'W'l Paraca/anus crassirostris, Oithona 330 LLU'l~'l 0-33 ;tf'l.48 

'11ltJ ~k":;L~mf'l simp/ex, 8estio/ina simi/is, Oithona LL~:; 

(;\:;1''W~tln'lltl'l~l'l' 'VI tJ3 aruensis (;\.f'I.48 
I 

~1'l''YItJ(J1tl'Wh4 Acroca/anus similis, Acartia spinicauda, 330 LL'W'l~'l 15-32 'Yi. tJ. 18 

Oithona p/umifera, Paraca/anus pravus, 

Microsetella novegica,Corycaeus spp., 

Ca/anus puaper, fuca/anus subcrassus 
I 

~1'lhItl5 fuca/anus subcrassus, Labidocera 330 LL'W'l~'l 

acuta, 

Ca/anus puaper 
I 

~l'l' 'YItJ(;\tl'Wu'W
6 Acartia erythraea 600 LL'W'l~'l 'Yi .f'I.45 

I 

~l'l~:;Ul'l Acartia erythraea, Centropages 200 LLU'l~'l 25-32 n .tJ-fi.f'I. 

9'l",1'I'lUr:;"l'lumufi' furcatus, LL~:; 49 

Subeuca/anus subcrass 330 

Pseudodiaptomus aurivilli, futerpina 

acutifrons, Corycaeus sp. 

:I " iJ 

m.n : 1. O1r~m~nf'lf-li1 2. Uru-nVl ~iru'rln~nVl (2545) 3. '11-1Ck1L1flU f'I1~U (2550) 

4. Suwanrumpha (1980) 5. Suwanrumpha (1978) 6. nr:l~ufi nCllin'll1UiI'JI1'lftCII (2550) 

7. LY1ftU :;Vll"lj~ Uft::fti1HI\1 'l-lI'l1C11U (2550) 
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LlJ'lhm~1~ UiLLn P. annandalei, Pseudodiaptomus sp. , A. sinjiensis LLfI:: Caligus sp. ~'l'y"uU(YJn 
~tl1il ~~LlJU1'l11mfllJLLfI::tl1'lU1nYnr~j;]fllJLlJ LLfI::tl1'lthm'nr~j;]fllJlJfln L~tlI'l'l1l-lL~).JLlJtl1'lU1nYnr~ 
trlJLLthLlJ'Ih~ 5.70-30.43 psu L'lIlJL~tI'lnULf'lYh'ifl(;1U1L'lruu1'111mfllJU1lJf'lflfl~Lf'lfllJ r.l~Wr~~~'Y11Mf'ln).Jn 

Calanopia australica, Labidocera minuta, Pontel/opsis sp., Subeucalanus subcrassus LLf'l::: 

Centropages furcipatus 

ymrufn'; (2547) ~YlU11Lf'lYiYlfl(;1~'llJL~t\iu1L'lru'll1t1if~f'lflfl~U1m).J~ r.l~wr~j;]f~ LUlJn~).J marine species 

Ldfl~"l1nnn11m::"l1t1fl~LlJU1L'lru~~1'Y1::L~ nI'l'l1).JL~).Jfl~LlJ'lI'l~ 31.71-34.40 psu L'lIlJL~tI'lnUn1'i'~m~1 
'lIfl~1Y1~lJ ~j;]1'lj).J LL~::fi~~1 'l~Mj;]lJ (2550) LlJU1L'lrutl1'l).J:::lJ1'l r.l~Wr~U1::"I'luPi·hj'lJfi YlULf'lYiYlflC;) 

- .-l .... t' u..J 1" J 'lIlJC;) c. furcipatus LL~:: s. subcrassus 'lI~LUlJLf'lYlYlfl~lJ1Lf'I).J'Y1Y1U C;)~l-l1L~).Jfl 

"I1n n11~ n~ n11nlJf)1~1'MJfl~ Lf'lYiYlfl ~'lI\j~ L~lJU1 L'l rutl1'lU1 n YIlr~ LlJf'I f~~ LVi tlU nU~1lJ~ Lf'ltl n n11 

P. annandalei, Pseudodiaptomus sp. LL~:: A. sinjiensis r.lC;)LUlJLf'lYiYlflc;)n~l-liilJYl'll 11l1~"I1nn11~mt1'l1fl~ 

Suwanrumpha (1980b) ~~{c;) Lf'lYlYlflc;)~fl~ Pseudodiaptomus LUlJn~).JiilJ~j;]r) LLfl::Lf'lYlYlfl(;1~fl~ 

Acartia r.lc;) LUlJn~l-lnlJ~~Y;'lI LL~::~j;]r) LlJn11~mt1f'lf~~YlU Lf'lYiYlflC;) LlJ~flfl Caligus ~~LUlJLf'lYlYlflC;)~ 

(1980b) LLf'l::: Jitchum and Wongrat (2009) LL~::Lf'lYiYlflc;)~fl~ Oithona 41LLlJnm).Jn11iilJf)1'L.n1LUlJn~).J 

nlJ~~Y;'lILL~::~j;]r)j;]1).J Suwanlumpha (1980b) LLfl:: Jitchum and Wong rat (2009) ~flM~fl~nUn11 
ntl~1lJ'lIfl~ Turner (1984) 1~41LLlJnLf'lYlYlflC;)LlJMfl Oithona LUlJLf'lYlYlf)~nfi).JiilJ~j;]r) ~'llJ hapacticoid . . 
copepods ~fl1PTtlU1L'lruih~lJ1~lJ hJ~1l-l1H141 LLlJnn~).J ml-ln11nlJfl1~111~ ~'llJ hapacticoid 

cope pods ~ ~1Nirl j;] LUlJLL YI~~n j;]fllJr.lc;) LUlJ Lf'lYlYlfl c;)nfil-lnlJ~~Y;'lI LL~:::~ j;]r) . 
1'l'l1).J~lJ1LL'LllJ'lIfl~LflYlYlflC;)'lI\jC;)L~lJU1L'lrutl1'll.hnYl~~ r.l~Wr~lJmf'(1fin).J11'l1 ~fl A. sinjiensis 

,rlJLLUnrlJ m).JU1l-l1rufl~fl hYl~ft If) "I1nLLYlfl~nlJ1fllJY;'II'IJlJ1 (;1lJ1 LlJLL YI~~n j;]fllJLLfl::~Lf'l LLYlfl~n IJ1fllJ 

(p<0.05) LLfl:: LLu1trlJml-lU1).J1ruf'lf'lflhYlf'lft If) "I1nLLYI~~nj;]fllJY;'lI'1llJ1~1l-lLflnLYlf'l~nj;]fllJ (p<0.01) 

~flM~fl~nUn11n plumose setae UlJ maxillae 'lJfl~LflYiYlfl~'lI\j(;1 A. sinjiensis ih::tI::"h~U1::).J1ru 3 

1).J Lf'l1L).J1J11 ~1).J11Clmfl~ LL Ylfl~n IJ1fllJY;'lI~~'IllJ1C;)lJ1 L lJLLYI~~nLL~::'IllJ1 C;)~Lf'l LL YI fl~n j;]fllJ (2-20 LLfl::O .2-2 

annandalei LLfl:: Pseudodiaptomus sp. nLLlJ'lLiJ).J 

LLUn.mtrlJnUf'lflflL1Ylflft lfl LLYlfI~lJ1fllJY;'lI'1llJ1(;11).JLfl1LLYlfl~nlJ1fllJ (p<0.01) ~~ plumose setae UlJ maxillae 

'lJfl~LflYlYlfl~'lI\j(;1 P. annandalei LL~:: Pseudodiaptomus sp. n1::tI::"h~U1:::).J1ru 11).JLfl1Ll-lj;]1 ~1).J11Cl 

mfl~LLYlfI~nj;]fllJY;'ll'IJlJ1C;)L~n ~fl ~Lf'lLLYlfl~nlJ1fllJ 1~~n11 A. sinjiensis 



OSSG ttl.!Llfj;llH.~T1.~~1 t-~11I;JbT1.tll.L-tttLLy~tl.!T1. 

lil,!-k1.t-} t-~MUqU)L-~rut.1.tl1 (~SSG) ~rul.!~IJ11 .!l.an.tt~ttflI;!1 .ruWL-tG.b~t-~II.L-~u~tL-UUL-b::IJ11t!t-.£l.! 
, " " 

L-RU~tL-UT1.tI1MtL-UT1.L-t-flL-tt:S~11 (OSSG '\II' M 1;!T1.~!-I) l6~~T1. tt-~MUL-f1t.L-~rut.1-tI1T1.t t.L-~Ut-~ tt~UT1.~l6,klt-IJM 11 

I1ML-t.T1.L-t-flL-ttttt' ::IJ11 T1.Uj~t-L-I1~L-MG.1flL-b~tUtt fl~T1.ruL-tttrrT1.tI1MLA.tt~UT1.rr1t-1I. al!W eas ::IJ11 uea:)ewn:) • ,..,,,... ... 'I ::J" r-lID,. 

'uea:)ep!uej 'aeNel sajneuOl.jd,,:) 'P!UOJ04d 'aeNel e4:)OJjou!pe !-I"!t'~tt~Ut-L-l1l'l6~T1.~l6,klt-IJM"I1Mt!t-.£l.! 
" " 

L-~U~tL-UT1.t (H ~t-L-tL-l6) ( ~SSG '~rul.!~IJ11 .rutn.tt~ttfl~1 .ruWL-tG.b~::IJ11 OSSG '::rul.!::~m .rutn.tt~ttfl~1 

.ruWL-tG.b~ :OSSG ' ~rul.!::IJ11 ltk1.L-tMflL-t.~ L-Ut9I1.\! :OSSG 'LA.r:~ruut.~ LlfT1.!lM~ :LPSG ',flUlruttM 

MLA.UM :LPSG '~rul.!::IJ11 .rutn.tt~ttfl~1 .ruWL-tG.b~ :SPSG '~t!~UlA.ru~~ ~~ru~ : ~ PSG 't-~Mflt.jI. .ru~U~llt) 

L T1.~~ L1.~ ~1:: IJ11T1.~1 flL 1!.L-[1rut.1-t 11T1. tI1ML-~T1.L-t-fl L-U L-U t:S,t-~l6 ~T1.~~ ,klt-IJM 11 tt ~U T1.1J 1 fU k1. tT1.t.~t-~MUL-f1 

t.L-~rut.1f.11T1. tI1M~l'l6 ~T1.~~ ,klt-IJM11 L-~I1Ml'~~T1.~~ ,klt-IJM11 t-~II.I1~u~tf1J1 t-~L-rutL-b~~~1 (~SSG' ::rul!l::IJ11 

.rutn.tt~ttfl~1 .ruWUG.b~ ::~m OSSG 'LA.r:~ruut.~ LlfT1.!lM~ :LPSG '::rul.!::IJ" .rutn.tt~ttfl~1 .ruWL-tG.b~) 

IJ1::LA.T1.~~1»~::IJ11 t.fl~1L-~fl~k1.T1.~~t.~ 'L-~t-~~fl~k1.T1.~~t.~ 'spodado8 P!OdOP"8 ::IJ11 spodado8 

p!OUele8 'lil~M~l!Ilt-~1I. Sn!ldneu ~fl::t T1.~~t.~ !-I11!t'~ T1.~T1.IJ1flL-II.L[1rut.1-t11::~11t-~MUL-f1t.L-~::~11M1flL-II.L-[1 

rut.1f. 11T1. t I1M~tt~Ul'~ ~T1.~~ ,klt-IJ M" l1yt-~l.! flL-~1!I I1M~T1.~1 tt ~Ul'~ ~T1.~~ ,klt-IJM 11 L-~I1M t-~MUL-f1T1.IJ1 flL-II.L-[1 

t.m1rut. 1f.11T1. t 111 ~t-~1'l6 ~T1.~l6,kl t-IJM 11 t-~lI.flL-~k1.UL-~k1.ttL-t.l.! t:S ML-~L-[1rut. 1f.11~~11 lil ~t-~l'l6~T1.Gl6 ,klt-IJM 11 

t-~lI.flL-IJk1.UU~k1.ttL-t.l.! !:!utm ~::~tt~k1.11flL-~f1rut.1f.l1fllill t-~11 [:, bT1. t L-ttt-IJt-Gttt~UT1.IJ1f1M aeNel eW!le 

T1.t.~ T1.~l;JbT1.tL-ttt-IJt-~tT1.~UT1.1J1 SP!S"W ~~ ~L-Ul;JbttL-l6t-IJf111T1.fl~f1UL-Ut:S aeNel eW!le ~IJ11 SP!S"W T1.t.~ 

podado:) P!OdOP"8 spodado8 p!OUele8 !-I11!t'~ L-ttt-IJt-GtT1.~1tt~Ul'l6~T1.G~,klt-IJM11T1.t.~ Sn!ldneu ::fl~t 

podado8 !-I11!t'~ pt-!I!I L-j;lU~tL-UT1. t I;J bt-G~t--¥,::IJ11t!L-1l ~Ul4.!t'~ I1MlltL-ttL-~t-~T1.~1 tt~Ul'~ ~T1.G~ ,klt-IJM 11 

(9 ~ ~t-LW~) HT1.L-t-flL-t!t'~ (~SSG) ::rul!l::~" .rutn.tt~ttfl~1 .ruWL-tG.b~t-GII.~U~tL-Ul1yt.fl~1 

fl~ ~T1. t~~l'l6 ~T1.~l6 ,klt-IJM 11 t-~II.T1.f1 11 L-T1.k1.ttL-t.I!IT1.t.~ JT1.~~I1t.b::tf1lil,!-k1.t-} ~Lfl~1~tMtt ~G.1T1.IJ1 flL-II.L-[1U~f1~T1.~ 
, " 

L-~Ut-~l'~ ~T1.~l6 ,klt-IJ M 11 t-~lI.flL-IJk1.UL-~k1.ttL-t.I!lt:SU~f1L-[1T1.1J1 t-~t-~MUL-f1t.L-~T1.IJ1 flL-II.L-[1ruc..1f.11 (~SSG) ::rul!l ::IJ11 

.rutn.tt~ttfl~1 .ruWL-tG.b~ ::IJ11 (OSSG) LA.r:~ruut.~ UJT1.!lM~ (LPSG) ~rul!l~~11 .rutn.tt~ttfl~1 .ruWL-tG.b~ 

t-~II. II.L-t ttUyt \IItl!lT1.lil t.k1.t-b t-T1.MUL-rr L-T1.tt11t L1.~ G 1:: IJ11T1.IJ1flL-II.L-rrT1.t.~rut. UI1:: IJ11 T1.~t u.~~ 1 ::IJ11T1.IJ1flL-II.L-rr ... ............... I" .; I ,.. ~. -f""'r" ~ .. 

ru t. 1 f.11T1. t L-~U t-~ L-f!! t:S t-,!\MU L f1t.L-~ ru t. 1-t 11T1.1J~ ~T1.~ ~ ,kl t-IJ M" t-~ 1I.T1. f1 11 L-T1.k1.ttL-t.I!I::~" flL-IJk1.UL-IJk1.ttL-t.l.! 

~lfJln@'lfJllNtM"~UL-Ilo~r\t'@'II.I1'w~f1~t-@, 'G 

£G~ 



ti1'lthn.",r~ 

(~wr~UI'I1pi1fi11~11'11 

tl1'111EJLrlutl1'lthn.",r~ 

{~Wr flUI'I1Pi1fi 11~ 11'11 

.J '!' .. I .. 
Ltl~~1LL~U1u1n."u~ 

{~wr~UI'I1pih11~11'11 

j;U'L 50 

,(U'L 51 

"'.1'1.50 

PI.I'I . 48 

fi .I'I . 49 

L~.EJ. 44 

"' .1'1 . 45 

Cl~ • 

124 

COl 
'YI~1 

'U'l'U (;'l/100~\UI.) 

mi~ 

~'Yi~':lflM'iI'UiM1 

mi~L,j'U 
• 

• 
45 

43 

24 

27 

2,4x106
-

2.56x108 

2.06 X102-

2,44x105 

copepod nauplii, 

calanoid copepods, 

cyclopoid copepod, 

mysids, alima larvae 

copepods, copepod 

1::EJ:: nauplius 

103 

330 

103 ti'9~11mnr 

LLrl:: L~EJ~~~\!rnr 

1. uti1'lthn.",r~ 

8.38x10
6

-

1.50x10
7 

gastropod larvae, ~'l 330 LLrl::I'lCU:: (2551) 

LLrl::Luth'll1 EJLrlU titlUl-1tlEJ~tN~.h,~'ltltlU 

1.08x10
6

- l~L~tlUYl::Lfl 

1.82x10
7 

1.78 x10
3 

- 4.65 copepod r::EJ:: 103 li."uum 

nauplius, calanoid LLrl:: q'l11CU~i1Yl 

copepods, rotifer, 330 (2550) 

4.26 x102 - 5.39 cyclopoid copepod 

x10
5 

1.76 x10
4 

- 1.76 copepod r::EJ:: 1 03 ti'9~11mnr 

x10
7 nauplius, calanoid LLrl:: L~EJ~~~\!rnr 

copepods, cyclopoid 330 LLfl::I'lCU:: (2547) 

copepod, zoea, 

gastropod larvae, ~'l 

titlUl-1tlEJ~tl~~1 , ~ntJrl1 

tJEJtitlU 
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1J11'l'1'l~ 17 Fl')1~WU1LL l.h.lLLfl~41l.1'l\.m~~'IJtl'lLLYifl~n (;ltll.l~ (;l1r,;nnm'l'P1nM1f'1f'l~LmtiU LYltiUriUU1'11'lti Lfll.l 

'II'lti ~'lY1:: Lftti'l'l1Y1t1 

U'l'll'ltJLftuu:: 

111~ 

r.l'lw)flil(;l(;l'lil 

ii.l"I. 45 tl'l 

ii .I"I . 46 

th'll'ltJLflUL~~).J il.u. - ii .l"I. 

.. -Yt'l'::mm'(;l 

r.l'lll1"fl 

lJ'i'::"I'lumufi 

th'll1 tJLfiUU'lU 

I"lfitl'lLI'lU 

47 

Yt .u . 42 3 

l.I1l.1 (~1/1 OOatul.) 

nfl~ • 
56 3.43x10

4
-1.42 

22 

36 

x106 

8.25 X104-

8.02x105 

67 - 3.25x1 03 

3.24 X104-

1.34x106 

67-4.7x10
4 

31 4.66x10
4
-3.99 

x106 

LLYia~nl/l'ill.llIJl1 

nfl~Lc;ilJ • 

DiCtyocysta, 

tintinnopsis, 

foraminiferan 

tH • 

60 LM1'l;i ~fiL).J'I-J 

LLfi:: (2549) 

200 

~~LLth copepod nauplii, 103 ti'llDjm ~,)It1'Ml""~ 

calanoid copepods, 

cyclopoid copepod, 

hydromedusae, 

ctenophore 

LLfi:: Uft::l'lru:: (2550 ) 

330 

~~~u: copepod nauplii , 103 ~"I~'l'1Jmu 

calanoid copepods, 

cyclopoid copepod, 

hydromedusae, 

polychaete larvae, 

larvacean, gastropod 

larvae, cirripedia larvae 

copepods,copepod 

naupli, gastropod 

larvae, cirripedia larvae 

LLfi:: LnU).J~).J\!'l'nr LLfi:: 

330 l"lru:: 

(2550 ) 

103 UruoJilll niru't'lnt\iilll 

(2545) 
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m1~m~nilL ') f'I~Yl tJ1n11nUtl1Wi1"tH LflYiYitl ~ flf'lnYiU~1 LflYiYitl ~'llil~ L~U 1 uu 1L')rutl1,)1.hnYi,J'l 

4"n.~t) ~Ufl1f'11nnn1'll LtiU LflYiYitl ~lh::U1Yl~nULLYi~'lrl UltlUYi'll LtlUtl1~11 L~ tmU~1 LflYiYitl ~ LYi f'I Li:iUi:i f'11 

gut pigment ~'ln~1f'11 gut pigment "tl'lLYif'lq ;'l~tlMfttl'lnUm1~m~n"tl'l Kerambrun and 

Champalbert (1995) ~';i1n11~m~nluLflYiYitl~'llil(;l Anomalocera patersoni LYif'lLi:iUi:if'11 gut 

fluorescence tl~1tJ"rl,)'l7.1 n'l21.3 ng ind" (7.1x10·
3 

n'l2.13x10·
2 ~ g ind" ) ;'l~'ln~1LYif'lq ~i:if'11 gut 

fluorescence tl~lu'1l')'l 5.1 n'l 19.5 ng ind·'(5.1 x1 0.3 n'l 1.95x1O·2 ~ g ind") LL~:: Arinardi et al. (1990) 

~m~1n11nUtl1~11"tl'lLflYiYitl~luu1L,)ru Banda Sea flUL(;lilL:nu YiU~1LflYiYitl(;l'llil(;l fucalanus 

attennuatus i:if'11 gut fluorescence '!Jtl'lLYif'lLi:iUtl~lu'1l')'l 2.3 n'l 6.3 ng animal" (2.3x1O·
3 

n'l 6.3x1O·
2 ~ g 

ind") ~,)ULYif'lqtl~lu'1l')'l 0.4 n'l 1.7 ng animar'(4x1 0-4 n'l 1.7x1 0.2 ~g ind")LL~::LflYiYitl~ 'Dil(;l Sclecithrix 

danae i:if'11 gut fluorescence "tl'lLYif'lLi:iu~'ln~1 gut fluorescence "tl'lLYif'lqL'1luL~tJ')nufitltl~lu'1l')'l 1.6 

n'l 2.5 ng animal" (1 .6x10·3 n'l 2.5x1O·
2 

I-'g animal " )luLYif'lLi:iu LLfl::i:if'11 gut fluorescence lu'1l')'l 0.7 

n'l 1.0 ng animal" (7x1 0-4 n'l 1.0x1 0.3 I-'g animal") lULYif'lq 

r.nnm1~m~1f1f'lnYiU~1 f'11 gut pigments "tl'lLflYiYitl~~'l3 'D~~ Atl P. annandalei, 

Pseudodiaptomus sp. LLfl:: A sinjiensis Jui:imurumJ1(;11~m~1rufl~tlh~~ft ItJ r.nmLYiMrlUltlUYi'll 

"U1~U1 LULLYifl'lrlUltlULL~::'IJU1~YiLFILL Yifl'lrlVltlU Lrltl'l"'t1mtJ1'lfl1um1nUtl1~11"tl'l A sinjiensis i:i 

1::u::"h'l1::~~1'l plumose setae ;'lLtlU"Ufl::L~U~UU setae "tl'l maxilla lh::~1ru ~ 1~Lfl1L~Ul1 ~')U 

1tJ1'lr1lum1nUtl1~11"tl'l P. annandalei LL~:: Pseudodiaptomus sp. i:i1::U::~1'l1::~~1'l plumose setae 

LVhnu 1 1~Lfl1L~Ul1 ~tlMfttl'lnU~~n11~m~t1m~1rufl~tl hYl~ft ItJluflf'ln~Yiu~1mmrufl~tl L1Yl~ft ItJ 

~')U 1 ~n.J~1·"'t1 mLYi~'lrl VltlUYi",U1 ~YiLFI LL Yifl'lrl UltltJLLfl ::U1 L U LLYifl'l rl UltlU ~'li1 f'11~'ln~11tlUfl:: 70 "tl'l 

flfltl hYl~ft w ~'l~~~~'llut"]~~uLLfl::t"]~LLft'l LLfl::tl"'t~11Mnr L~U~~~\!1nrLLfl::flru:; (2551) H;11U'l1U~1 
~,)fl:n,)111Yi 1 u,u fI~tl hYl ~ft I tJ "tl'l LL Yifl'lrl UltluYi'Du1L ')rutl1,)U1nYi,J'l~,)u 1 ~n.J ~1"'t1mL Yi~'lrl UltlUYi",U1 (;l 

U1 LULLYifl'lrl UltlULL~:;YiLFI LLYifl'lrl UltlU ~'li1~ (;l~,)U~1nn~11tlUfl:; 60 um tJUU1L ')ruUfl1tJLL ~~ ~ Ul:;~ ~l1 n 1 ut"] ~ 

~UYiU ~')~;h111Yi ~')U 1 ~ n.J~1"'t1 n LL YifN rl UltlUYi'll "U1 ~ 1~ LflnL Yi fl'lrl UltlU ~')U 1 UU 1L,) rulh'll1U LflUa'l 

Ul:;t)utltlni:i~')~ih111Yi 1 U1U flfltl L1Ylflft ItJ ~'ln~1u1L ') ruU1'D1 tJLflUa'l Ul:;t)UUln ~'li:i~ ~~,)U~1n n~11tl U~:; 
~ ~ 

60 ;'l~')ul ~n.J~1"'t1mL Yifl'l rlVltlUYi'll"U1 (;lYiLFI LL Yifl'lrl UltlULL~:;U1 LULL Yi~'lrl UltlU m~1rufl~tl hYlflft ItJ 

U1L')ruU1'll1tJLflU L~tJL~Yi1:;U1'll1tJLflUa'lUl:;t)UUlni:if'11 flfltl hYlflft ItJ ~'ln~11 UU1L')rutl1')u1nYi,J'l LLlJi f'11 
~ 

gut pigment "tl'l LflYiYitllfl'llil~ L~uu1L')rutl1,)U1nYi,J'l~'ln~1U1L ')ruU1'D1tJLflU tl1"'t L Ctl'l"'t1n lUU1'll1U 

Lflui:i~11LL",)U~tltJLL~:; CDOM (Colored Dissolved Organic Matter) 1uU1'D1tJLflu~'ln~11utl1,) ~tlMfttl'l 

nu tl"'t~11Mnr L;jU~~~\!1nr (2545) 11U'l1U~1m~1rufl~tl hYlflft ItJluu1L')ruu1nLLlJJ1Ufl::U1'D1tJL~ui:i 
~,)flih111Yilu,UfI~tl L1Yl~ft ItJ ~'ln~11uu1L')ruJ1f'1tluii1'l1~ LLfl::1n~"'t1n a'l~1nn~1 ~'lnl UU1L')ruU1'D1U 

L~uJ1~uLLfl:;i:in11Jltl1~11'fl~~~~\!1nr~'ln~1 LLfl::m1~mn"tl'l Islam et al. (2005) luu1L')ruLtl~·';i'4VltlUUU 
'!Jtl'l Ariake Sea U1::LYlf'lc\J~U ~'li:ifl')1~L~~~1 i:if'11f1~tlhYlflft ItJ luJ1~'l LLlJi~~~,)U'lJtl'lfl~tlL1Yl~ft wlJitl 
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suspended particulate matter ~1 t!'WYiU Sinocalanus sinensis L'WU1L'Hl..I~i1rh gut pigment 1Jfl'l 

S. sinensis t3'1n~1 lI'lYiYifl~'lIll~ Oithona davisae, Acartia omorii 11'1:: Palacanus pavo YiUL'W 

U1L')ruLfl~'VJij;]fl'Wft1'1 ~'1i1~11m~11LLfI:;I'l,)1).JLii).J1Jfl'lNI'lt)j;]CJ~1 LLfI:;r,nnm1~m:t1I'lf'l~YiU~1).J,)flih1l1Yi 

L 'WXU I'lftfl 'l1Ylftft If) L 'W'l~~'Wt3'1n~1I'lfifl bYlftft If) L 'WC] ~ LLft'l fl1"'1 L~fl'lr,nn L'W'l ~ LLft'lrlfl'WLnu l1i,)flth'lLLft:; 

1Jru:;Lnul1i')mh'li1~'Wj;]n ~'1i1~ft L,x).J')flih1l1YiL'WIUl'lftfl hYlflft If) L'WC]~LLft'l~'1n~1L'W'l~~'W 
L~fl LmtJULYitJU~ ~~,)'W1Jfl'llI'lYlYitl~'lIll", L,}'WU1L')rutl1')U1nYilJ'I 9'1W)~'W1'l1P(1fi11).J11'l1 ~'1 3 'lIll", 

~ii'WLL Yifl'lrl j;]tl'WYi'll1J'W1 "'~ll'l LL Yifl'lrl IJItl'WLLfI:;'W1 l 'WLL'Yifl'lrl j;]fl'W YiU~1 ll'lYlYitl ~'llll", P. annandalei LLU1~'W 

L'WLYil'lq ~,)'W Pseudodiaptomus 

1J'W1~~lI'lLL Yifl'lrllJltl'WLLfI:;'W1 l 'WLL Yifl'lrllJltl'Wu1:;mru 60: 1 ~,)'W A. sinjiensis 1J'W1~ I1i,)LLU1~'WL'W,h'l 

0.90±0.01 n'l 0 .92±0.01 i1f1~L).Jm LLft:; 0 .80±0.01 n'l 0 .92±0.01 i1ft~L).Jm L'WLYiI'lLi1mLft:;LYil'lq 

j;]1).Jfh~u i11J'W1~1Jtl'l~ft1tJ1tlL~~flU1:;).J1ru 40:1 ~tl~l'lfttl'lnu~ Hansen (1994) U;ntJ'I1'Wn'l~"'~,)'W 
w 

1:;'Vd1'1LLYift'lrllJltl'W~j;]1~LU'Wqft1tJ1tlm~tlLLU1~'Wtl~L'W'Il')'1 1: 1 n'l U1:;).J1ru 100: 1 

~ftm1~n1i1'!l,)'1L')ft1L'Wm1ii'Wm~111Jfl'l P. annandalei L'W1flU 24 i') l).J'I U1L')ru~:;Yi1'WI1i')Yi 

U1nl'lfttl'lU1n'Wl'l1 Lnft~rnC PP7 tl1')u1nYilJ'IlJItl'W'Wtln U1L')ruu1nl'lfltl'lU1n'Wl'l1 YiU~1 P. annandalei 

LYiI'lLi1tJi1m).J1ru1Jtl'l gut chi a ~'1n~1LYiI'l~ LLtJ1m).J1ru gut phaeopigment 1Jtl'lLYiI'l~~'1n~1LYiI'lLi1tJ ~'1 
m"'lLL~~'1~1tij;]nmnjfltJ1Jtl'l P. annandalei LYiI'l~~'1n~1 P. annandalei LYiI'lLi1tJ ~'1i1xULLuum1ii'Wmm1 

L'WL')ft1nfl1'1~'W~'1n~1L'Wmnnft1'1t)'W l~tJfh gut pigment L'WlI'lYiYifl "'~'1LYiI'l~LLft:;LYiI'lLi1tJi11'i1~'1~~ L'W'!h'l 

~ o.,..t.. .......J ..,J .. "I..J ..J~ 0 .... 1 ' 
'W1n1ft'l1J'Wnft1'1I'l'WL')ft123.00 'W. 'Ilfl'l,)'WYl 25 Yi'l1i1111'l).J 2551 'll'lLu'W1I,)'1Yl'W1mft'l ~ft LLft:;1'l1 gut 

pigment L'WLYiI'lLi1tJi1"'1L~).J~'WiinL'WL,)fl114 . 00 'W . 1Jfl'l1''W~ 26 YiC]1:t1l11'l).J 2551 ~'1Lu'W'Ih'l~11~ft 
L'Il'WL~tJ')n'W m1~lI'lYiYifl'" P. annandalei i11'i1 gut fluorescence ~).J~'Wtrnu'Il,)'1L')ft1~1~'W~1fN LL~~'1~1 
,r'Wi1xuLLuum1ii'Wm~11LU'WLLUU diurnal feeding rhythms ~flMfttl'lnUm1~nM1 Stearns (1986) 1~ 

11tJ'I1'W~1 A. tonsa 

fluorescence LLU1~'Wtl~L'W'Il')'1 0.25 n'l 0.41 ng pigment copepod'! ~,)'WL')ft1nft1'1~'W gut fluorescence 

LLU1~'Wtl~L'W'!l')'1 0.75 n'l 0 .85 ng pigment copepod·
1 L'!l'WL~tJ')num1~m:t1'1lfl'l Tsuda and Nemoto 

(1988) L'W1tlU 34 i')l).J'I YiU~1"'1 gut fluorescence 'Iltl'l Paracalanus spp. , Pseudodiaptomus marinus 

LLft:; O. davisae LL~~'1~flXULLUU1Jfl'l nocturnal feeding LLft:; Arinardi et al. (1990) L'W upwelling U1L')ru 

Banda Sea U1:;LYll'ltl'Wl~CLiitJ YiU~1lI'lYlYifl"'LYiI'lLi1tJ 27 'JIll'" i1m1ii'Wm~11LLUU diurnal feeding rhythms 

~tll'll'lfttl'lnUm1~n1:t11Jtl'l m1~n1:t1'1lfl'l Kerambrun and Champalbert (1995) YiU~1 A. patersoni ~'1 
LYil'lqLLfI:;LYiI'lLi1tJ i1rh gut fluorescence ~'1L'W'Il,)'1L,)fl1nft1'1F1'W 1:;~~1'1L')ft1 19.45 LLft:; 23.45 'W. l"'tJi11'i1 

I'lftfl bYlftftL~~tJfl~L'W'Il')'1 0.7 n'l 7 .8 ng ind'! LLft:; phaeopigment tl~L'W'rl')'1 4.1 n'l 16 ng ind'! LLfI:;i11'i1~1 
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rhythm LL~~m'l'~m~1'IJfl~ Zeldis et al. (2002) 1u subtropical frontal zone th~LYlf'lij'l~ihL~ulif fi1 

phaeopigment content 'lJfl~LFlYlYifllfl'IJu11fl1"'r\in~1 200 LL~~ 500 1~LmL~(;)'l' 1uL'l~1n~1~~u~~n~11uL'l~1 

n~1~t)u tJm~uLFlYlYifl~'lJu11fl1"'r\in~1 1 000 1).JLFl'l'L~!Jl'l' ijm'l'nufl1"'1'l'1uL'l~1nrn~t)u~~n~11u'h-lL'lfl1 

t-J~m'l'~m~1NFlt)(;)C)'lJfl~tFlYlYifllfl'llijIflLC;\\J(J;'ltJ~fi HPLC YiUNFlt)(;)C)'lIijlfl astaxanthin ~--ldju 

NFlt)(;)C)~~1).J1'l'tlYiu1~u~1l-d1tJ~LiitJ'lU1~'lIijlfl LLfI~LUUNFlt)(;)C)~ijtfi).J1ru,JfltJ (minor pigment) ~~ 

~1~1'l'tl L t.l~ tJU LUU N ~t) (;) tl"'~ n 1~'Il'l--l~~1'l'fl1"'1'l'91ri ~ 1 U~1l-d1tJU1~'lIijlfl LLfi ~ L UU N Flt) (;)tl~YiU L ~Yi1~ 1 U , , 

LLYi~~n (;)flU~ (;)1"~nULLYifl~n (;)fl uYl 'II LUUfl1"'1'l' d1fl--l91n L~YlYifllfl~1).J1'l'tl~~ L~'l'1~lf'llijlfl astaxa nthin LIfltJU1 

NFlt)(;)C)1un~).J 13-carotene 1~LLri lutein LL~~ zeaxanthin 91mLYifl~n(;)fluYl'll).J1~-.lLFl'l'1~lf~'ltJn'l'~u'lum'l' 

flfln;LIfl.ff'u (Goodwin, 1960) 1~LUU astaxanthin ~--l 13-carotene ~nft1'l).J1,rUYiu1~ULLYifl~n(;)fluYl'lln~).J 

chromophyte algae astaxanthin ~'lu1"'r\it.l'l'1n!J1'l).Jriu mixed fatty acid mono- LLfI~ diesters 

(Jeffrey et al., 1997) LlfltJLFlYiYifllfl P. annandalei U1L'lru~~Yi1U~'lYit.l1n~flfl~t.l1nU~'l' 9~"'t)1fl 

UFl'l'f'l1fim.n1'l1 LUU L~YlYifl ~n~ ).JnuY;'Il~--l hJ~1).J1'l'tl~ 11~ astaxanthin 1~ L fl~ LLIJi~1).J1'l'tlYiu1~91nm'l'Ln Ifl 

91nm'l'~mn'IJfl~ Lotocka et al. (2004) 

copepodid LLfI~'l'~tJ~~'lL~).J1tJ ~~ijtfi).J1ru astaxanthin Lvhriu 487 Ilg g.ld.w. , 293 Ilg g.l d.w. LL~~ 

279 Ilg g.ld.w. !Jl1).J~h~u LLfI~91nm'l'~mn'!Jfl-.l Antajan and Gasparini (2004) YiUNFlt)(;)C)'lIijlfl 

astaxanthin 91n L~YiYiflC;)'lIijlfl Temora longicornis LLfI~ Centropages hamatus L~flLmtJULYitJUNFl1(;)C) 
~~ri 1fl1~ U'lh~ ~~~uriU'l'~ Flt) (;)tl~~ ri 1fl1~ L;JflL'lfl1 ~.hu1t.l 90 U1YiYiU~1N ~1 (;)tl"'~1tJ'lIijlfl~fl1tJ 1t.lLLfI~ , , 

- .. _~ , ...I, 1- 1 .. 
U1~'lIUIfl).Ju'l').J1ru~Ifl~~ LL(;) astaxanthin L).JflL'lfl1t-J1U u 90 U1Yl 

N ~t)(;) C)'IJfl~ LFlYlYifllfl'llijc;) L~U 1 u'l ~ ~UYiUNFl1 (;)C)'lIijlfl chlorophyll c, diatoxa nthin LL~ C;)~~1 L~YlYiflIfl1u'l ~~ 
iifl1"'1'l'LUULLYifl--ln(;)fluYl'lln~~ chromophyte algae ~fl diatom, prymnesiophytes, chrysophytes LLfI~ 

dinoflagellate ri'lu1u'l~LL~--lYiUL~Yi1~ NFlt)lJ1C)'lIijlfl chlorophyll c ~-.l~~'lmj1~ LFlYlYifllfl~Lfiu1u'l~ 
~ULLfI~'l~LL~--lhJYiUN~t)(;)C)'lIijlfl astaxanthin ~'lmh~LFlYlYitllfl'llijIflLC;\U 3 'lIijlfl ~LnU~1~m~1fl19fT~ijm'l' 

UfltJfl1"'1'l'hj"').JC;)~-.lfT-.lhJijnl'l~~~~ astaxanthin 1U~--l 2 'l~ ri'lUL~YlYiflC;)'lIijlfl P. annandalei 1u 

'l'flU 24 -i'lL~--l iim'l'~--lL~'l'1~lf astaxanthin LLfI~Lfiu~~~).J1~ULCflLrifl 
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LL Yif'l~rl (;1fl'W~ (;1r)~'"l'W 1 ~ nJ1 'W1::uuilL'"lf'l i1U'VlU1'Vl LU'WIIl'"l L~mJ ttl~1::wh-l ~ ~ft mJ l~1Jn'1Jfl~ 

1::uuih'"lf'l L'II'W LLYif'l~rl(;1fl'W~'I! nu~uT'Ln1'l1'W"hc;)u~~~'Wlt.l1'W1:::uuilL'"lf'l L'II'W ~nt.lf'llt)mlfl'W, ~'Wfl'Wfi~ 
LUlJIX'W ~~ 1'I')1~~~~'Wfi1 'WLL~'1Jfl-lm~11 mHhtlYlfl (;1Yift-l-l1'W1:::~~I-l u Yift-lrl (;1fl'W~'I!nU LL Yif'l-lrl(;1tl'W~ (;1r) 

LL Yif'l-lrl (;1fl'W~ mnu LL Yif'l-lrl (;1tl'W~ (;1r) ~'"l tln'WL fl-l~flll'ltlfl~l 'W1::uuil L'"l f'Ith'l!lt1 Lf'I'W Uf'I::'I!It1 a -l ~11 ~;jlt.l LLUU 

'Iltl-l~1t11t1m~11~~ftln~ftlt1 uf'I::i1 1'I')1~-nU-nfl'W'Ilfl-l~IU 1ufll~lnL(;1 n uil-l1 'WLLlJ!f'I:::UTL'"lCU L(;1u~lu1u 

tll~111 'W1:::uuil L'"l 1'1"1 :::L1~"I1 n LL Yift-lrl II1tl'WYl'l!~-l LU'W~ ~ft lI1t.ll~1Jn'1Jfl-l1:::Uuil L'"l PI,J'W1 t.l1:::ntlU ~'"lU 
nri~1~tI'l1LL Yif'l-lrl II1fl'W nri~'1J'WI~~tl'l LLYift~rl (;1fl'WLLf'I:::'Il'W1 ~'W1 t 'WLLYift-lrl II1fl'W ~-lnnn'W t(;1U LLYift-lrl(;1tl'W~(;1r) " ~ 

nri ~n'W~'I! LLf'I::: n f'i ~~ n'W~-l~'I! LLft:::~ 1I1r) 1 'W'Il ru::: L~ m n'W LL Yi f'I-l rl (;1fl'W L ~f'iI;1"1::: nnn'W t~ un f'i ~~n'W ~ (;1r)~ ;j'1J'W1 (;1 . , ." , 

l~nJn~ILLf'I::CJnn'Wt~tI~n~V1r)~ILP\1~ln"l uil-l1 l~LLTl ~nt.lf'll ~n~-l fjn~ ~-lfl~l'W trophic level ~~-l~'Wlt.l 
d1tlfj n~ (;1f ~1 LPI 1~ln"l L ~ril;1t(;1~'W nnftl U LU'W~ (;1r)~I'1J'W1 (;11 ~ nJ~;j 1'I')1~~1 f'i' C1.J uifl m1t.l1:::~-l LLft:::'VlI-l ~1'W 
LM~ln"l 

n'WL~ULLYif'l-lrlll1fl'Wn~~L~'W1'WuTL'"lru~~fl LI'IYlYifl(;1t)utlfl'W1:::u::: nauplius, calanoid copepods, cyclopoid 

copepods ~-l"llnm1~n~11'Wl'lf-l;1Yiu~1 mysids i11'1'"l1~~~~'Wfif'ifl'Wiil-lL~'W-n (;1nUill~lrul'lf'lfl L1Ylf'lff If) 

1'"l~ L'II'W l'WC]~~'WUTL'"lruth'l!IULft'W~-lIl1:::t)'W(;1n IiiI-lnu1'WC]~LL~-lYiU~1 alima larvae i1LL'W'"l LlJ~LLt.l1~mr'Wnu 

m~lrul'lf'lfl hYlf'lff If) 

"11 nfl-l rft.l1::: nflU'Ilfl-l LL Yift-lrl II1tl'W~ II1r)LL~ (;1-l1 ~ L ~'W~1 LL Yi ft-lrl II1fl'W~ (;1r)nri ~~ L U'W~ril llif uri ~'Wtl'W fi'W ,,, " 

larvacean hydromedusea Uft::: siphonophore L~U hydromedusea YiulIifYJn~mi1LLf'I:::(;1fttl(;1m1~n~11'W 

I'If-lC LLIii i1ill~lrurifl'Wiil-lUfl U Ldfl LVi uunu U Yift-l rl (;1fl'W~ (;1r)~-l~~ (;l ~'"l'W~'Wfl'Wfi~L U'W~f'il~ ~1 f'i' C1.J'JItl-l 

l.h'l!IULf'I'Wa-lIl1:::t)'W(;1n (PP5) Uf'I::: siphonophore LU'WLLYift-lrlll1tl'W~(;1r)nri~~Lu'W~f'iIYiu;jI'l')I~~'WIUll'WlJtltl , " , 
;-lYiUL~YiI:::UTL'"lrut.lf'llULmfl~lI1:::ft~Yin ~tl~l'I~tl-lnUm1~n~I'1ltl-l Mftn1-tru'll'"lUYi\!-l (2541) l'WUTL'"lru , , 

, " 
~'W1 LL 'W'W'WtlU 



Carinvorous copepods: Labidocera 

minuta, Tortanus forcipatus, Corycaeus 

sp., Hemicyclops sp.A, Hemicyclops 

sp.B, Hemicyclops sp.C, Oithona 

sp.A, Oithona sp.B Mesocyclops sp. 

Herbivorous copepods : Acartia 

pacifica, A sinjiensis, Aplumosa, A 

erythraea, Acrocalanus gibber, 

Pseudodiaptomus sp., P. annandalei, 

P. bispinosus, P. cf. trihamatus, 

Subeucalanus subcrassus, 

~tI'lLLYifNnUltll.l 

LL~:;U1 tULLYifNrlUlflU 
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Mysids, Omnivorous 

copepods: Pontel/opsis sp., Calanopia 

el/iptica, C. australica, Centropagas 

fureatus, Microsetel/a nONegica, M. 

rosea,Euterpina acutifrons, Clytemnestra 

Copepod nauplii , 

cirripedia larvae 



...I 
t1flfl 5 

m ~~ m~t1ilL 'J f'1~Yl tn m ~nkltn'vn rntl ~ Lf'lYl~tl ~'!lil~ L~klU 1 L'J rutl1'JU 1 n~,r~ 4'~~1' ~klf'l ~ f'11fi ~~~ ~1'!l 

1kl~~~klL~tlkllJl~1f'l~ ~.f'1. 2550 ~~tl~1kl~~~~~~(;l:;1'klInm~u~1~ LL~:;1kl~~LL~~L~tlkl~~~1l1f'l~ ~.f'1 . 2551 
~~tl~1l1U 1~~Ylfi~~'1Jtl~~~~~ (;l:;1'kl(;l n L ~U~ L~tltl L~U LUklm ~~ n~1ilL 'J f'1~Yltnm1nkltn~1rntl~ Lf'lYl~tl ~'!lil~ 
L~kl 3 '!lil~ lJi'LLf1 Pseudodiaptomus annandalei, Pseudodiaptomus sp. LL~:; Acartia sinjiensis 1~e.J~ 

Lf'lYl~tl~'!lil~L~kl 3 '!lil~ l~LLri Pseudodiaptomus annandalei, Pseudodiaptomus sp. LL~:; 

Acartia sinjiensis LUkl herbivore L~uijtn'vn~LUklLL~~~n(;l'flklYl'!l ~tl cyanobateria ~~LUkl auto trophic 

prokaryote ~1tl eukaryote n~~ haptophytes Liitl~'"I1nu1L'Jrum:;L~1:;LL~:;Yl1~L~kl'1Jtl~Lf'lYl~tl~~~ 3 '!lil~ 
L1tl~LL~~~~~L~tl~nm:;~kl~'JmL~~~Yh L~u1kl~~~klLf'lYl~tl~'!lil~ P. annandalei U1L'Jruu~1mm~~ 

(;l:;~~Vjnijph gut pigment ~~~~ ~'Jkl Pseudodiaptomus sp. 1klU1L'Jruu1nmJ~1u1n~,r~ijph gut 

pigment ~~~~ ~'Jkl1kl'h~~~LL~~~Urj1Lf'lYl~tl~'!lil~ A. sinjiensis ~~L~f'1~LL~:;L~f'1Lijuijrh gut pigment 

~1nrj1 0.20 Ilg ind" ~'JklLf'lYl~tl~'!lil~ P. annandalei LL~:; Pseudodiaptomus sp. L~f'1Lijuijrh gut 

pigment ~~nrj1L~f'10kl~~~tl~~~ 
1kl~~~kl P. annandalei L~f'1LijUijph gut pigment ~~~~~tl 1.17 Ilg ind" LL~:; 0.22 Ilg ind" 

(;l1~~1~U ~'JklL~f'1~t1klijrh Lvhri'u 0.35 Ilg ind" LL~:; 0.71 Ilg ind" ~~~~~~U1L'Jruu~1mm~~(;l:;~~Vjn 
~urj1L~f'1~ijrh gut pigment ~1nrj1L~f'1Liju ~'Jkl1kl'h~~~LL~~u1L'Jruu1nf'l~tl~U1nklf'l~ijrh gut pigment 

~~~~ P. annandalei L~f'1Lijt.JilPl1 gut chi a 0.342 Ilg ind" LL~:; gut phaeopigment 1.439 Ilg ind" 

~'JklL~f'1~ ijPl1LVhri'u 0.172 Ilg ind" LL~:; 0.792 Ilg ind" (;l1~~1~U 1kl'1Jru:;~ Pseudodiaptomus sp. ij 

gut pigment ~~~~U1L'Jruth'!l1m~kl~~(;l:;1'kl(;ln ijPl1 gut chi a 0.534 Ilg ind" LL~:; gut phaeopigment 

0.156 Ilg ind" Pl1 gut pigment '1Jtl~Lf'lYl~tl~'!lil~L~kl~~ 3 '!lil~u1L'Jruth'JU1n~,r~LLu~crkl(;l1~m~1ru 

f'l~tlL~Yl~~ LfJ '"I1mL~~~n(;ltlklYl'!l'1Jkl1~kl1LklLL~~~n(;ltlklLL~:;YlLf'lLm~~n(;ltlkl ~~ti1'"1:;LUkltn'vn~n~Lf'lYl~tl~ 

Liitl~'"I1n'1Jkl~:;L~u~ (plumose setae) Ukl setae Ukl~tn~f'l1klm~nkltn~1rntl~ A. sinjiensis 1A1~U~:;~1ru 3 

1~Lf'l~L~(;l1 Pseudodiaptomus sp. LL~:; P. annandalei ij~:;U:;1A1~~:;~rj1~'1Jkl~:;L~U~Ukl setae ~nrj1 3 

l~Lf'ln~(;l~ ~~L~~1:;~~ri'umm~tl~kl1LklLL~~~n(;ltlkl~ij'1Jkl1~ 2 - 20 l~LmL~(;l~ LL~:;YlLf'lLL~~~n(;ltlkl~ij 

'1Jkl1~ 0.2 - 2.0 l~Lf'ln~(;l~ 

Lf'lYl~tl~'!lil~L~kl ~tl Pseudodiaptomus annandalei ijPl1 gut pigment ~~~~1kl'!h~~1n1~~~kl 
1klL'J~1n~1~~klL~f'1LiluijPl1L~~Utl~1kl'h~ gut chi a 0.04 n~ 0.17 Ilg ind" LL~:; gut phaeopigment ij 

Pl1L~~Utl~1kl'!h~ 0.39 Ilg ind" ~'Jkl1klL~f'1~ijPl1L~~U'lJtl~ gut chi a 'fl~1kl'!h~ 0.03 ti~ 0.16 Ilg ind" 

LL~:; gut phaeopigment ijPl1L~~Utl~1kl'h~ 0.50 n~ 0.86 Ilg ind" ~Urj1 P. annandalei L~f'1LijUij 
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ma-J'lru'llt:l'l gut chi a ~'1n~'lLYH"~ LLlJlma-J'lru gut phaeopigment 'JJt:l'lLYH"~~'1n~'lLY/f'1LSjU SjlULLUUn'l:i' 

n'Wmm:i'LLUU diurnal feeding rhythms y/U~'lLrlYlY/t:lt'l'lliU;j P. annandalei n'Wm"''l:i'1'Wa-J':I~~'l ~'1ri'l gut 

pig ment LLU:i'~'WIn'la-J'lh'l L ':I~'l~'l;'W~'l~'11 'W:i't:lU1'W 1 'WL ':I~'lnm'l ~'W~'1n~'l1 'WL ':I~'lnm'l1'W~'1IJlNriU'll':l'l~'l 
~ 

N rl11Jl ~ 1 'Wm:; L Y/ 'l :;t:l'l"''l :i''llt:l'l LrlYlY/t:l t'I'lltlt'l L~ 'WU1L ':I rutl'l ':I U'l n Y/'L!'1Y/u~ 'I'" a-J t'I 5 'lltlt'l 1~ LLri 

astaxanthin, chlorophyll c, diatoxanthin LL~:; Unidentified pigment ~'1Nrl11Jl~'lltlt'l astaxantin Y/ul~ 

ilt:lu1'WLLy/~'1nlJlt:l'WYl'llLLIJlLrlYlY/t:lt'l~'la-J'l:i'tl~'1Lrl:i''l:;,x astaxantin l~"'l'ln lutein LL~:; zeaxanthin "'l'lmLy/~'1n 

1Jlt:l'WYl'll LL~:;LrlYly/t:lt'l LY/f'1LSjU~'1 3 'lltlt'lSjma-J'lruNrl1IJltl1'Wm:;Ly/'l:;~'1n~'lLy/f'1~ , ~ ~ 

LrlYlY/t:lt'l~Y/ut:l~1'Wn~a-J~t:l Calanoid copepods, Cyclopoid copepods, Poecilostomatoid 

copepods, Hapacticoid copepods LL~:; Siphonostomatoid copepods Lt'lUY/ULrlYlY/t:lt'l~'1i'W 29 'lltlt'l 

"'l 'l n 1 6 rl:i't:l U rl f':l L rl Yl Y/ t:l t'I'll tl t'I L ~ 'W Sj rl ':II a-J ", 'W 1 LL ti 'W ~ 'I LL ~ :; ~ 'l a-J 1 :i' tl Y/ U 1 ~ YJ n ~ tll il ~ 'I ~ t:l 'I ~ ~ ~ t:l 
Pseudodiaptomus annandalei LrlYlt:lt'l'lltlt'lL~'W:i't:l'l~'1a-Jl1~LLri Pseudodiaptomus sp. LL~:; Acartia 

sinjiensis 1'Wn'l:i'~n~lrlf'l~Y/ULrlYlY/t:lt'l~hjSj:i''lU'l'l'W1'Wtil'W~I1v1U 1 'lltlt'll~LLri Pseudodiaptomus cf. 

trihamatus Lt'lU rl'"l1 a-J"'~1 n'lltlt'l'lJt:l'l LrlYlY/t:l t'l1 'WU1L ':I rutll':1Ul nY/'L!'1 4''1",1 t'I'Wrl :i'f'11-fi:i':i'a-J n'll~1 a-Jl:i'tl mJ'Il~ 

~t:l'ln~a-JIJl1a-J~1l1y/LL':It'I~t:la-J ~t:l n~a-J~til"'l:;LU'W estuarine species Ltit:l'l"'lln'Vl'Wrl'"lIa-JL~a-Jl~'W'll':l'ln')I'1 

l~LLri LrlYlY/t:lt'l'lltlt'l Pseudodiaptomus sp., P. annandalei A. sinjiensis LL~:; Caligus sp.A ~1a-Jl:i'tlY/U 

1~~'11'Wth'lllm~'W LL~:;tll':1UlnY/'L!'1 ~'1Sjrl':lIa-JL~a-Jt:l~1'W'll':l'l 5.70 tl'l 30.43 psu LrlYlY/t:lt'ln~a-J~~t:l'ltil"'l:; 

LU'W marine species Y/UL'Uy/l:;U~'lmL"'~a-JIJl:;~a-JIJl:;'Yjn Sjrl':lIa-JL~a-JU:i':;a-Jlru 30 psu l~LLri Calanopia 

australica, Labidocera minuta , Subeucalanus subcrassus LL~:; Centropages furcipatus 

LrlYlY/t:lt'l LU'WLLy/~'1n 1Jlt:l'W~IJl1"~Sj rl':l'la-J"'~ln"'~lul'Wn'l:i'n'Wm"'l:i' ~'1~1 LL'Wn LrlYlY/t:lt'll'Wn'l:i'~n~1 

rlf'lnlJlla-J:i':;~U trophic levell~"'~lm:;~U ~t:l LrlYlY/t:lt'ln~a-Jn'WYl'll n~a-Jn'W~IJl1" n~a-Jn'W~'1Yl'll~'1~IJl1" , , , 

n~a-JU:i'~1Jl n~a-J~n'WLf'1~ln Lt'lULrlYlY/t:lt'l'lltlt'lL~'W~'1 3 'lltlt'l~'fl P. annandalei , Pseudodiaptomus sp. LL~:; , , 

A. singiensis LU'WLrlYlY/t:lt'ln~a-Jn'WYl'll Y/U~I~IUlum"'I:i'~ L~U'"l riu LLy/~'1nlJlt:l'W~IJl1"LL~:;LrlYlY/'fl t'I'JJt:l'lU1L':Iru 

tll':1U'lnY/'L!'1 4''1",1 t'I'Wrl:i'f'11-fi:i':i'a-J:i'I'll Sj rl'"l1a-Jiuojft:l'W'll'fl'l~IU lUm",I:i'L ti'fl'l"'l1 n LrlYlY/'tl t'I~Sj rl'"l1 a-J"'~1 m"~IU 

'lJt:l'ln'l:i'n'Wm"'I:i'Vil1iX Ln t'I n'l:i'()IU'Vlt:l t'ly/~'1'1'l'W lu~'1 ~~11~"'~IU n~a-J 

rl'"l1a-J",m n"'~'lU'lJt:l'l LLy/~'1nlJlt:l'W~IJl1"u1L ':Irutll':1Ul nY/'L!'1 4''1",1 t'I'Wrl1f'11-fi:i':i'a-J:i'I'll 1 'W~ ~ ~'W (L~t:l'W 

~~lrla-J 2550) LL~:;~~LL~'1 (L~t:l'Wy/~~1l1rla-J 2551) Y/uLLy/~'1nlJlt:l'W~IJl1"~'1i'W 45 n~a-J"'lln 14 1~~a-J 
U:i':;n'tlu~':ImLy/~'1nlJl'fl'Wi':lrl:i'I':1 13 n~a-J LL~:;LLy/~'1nlJlt:l'Wtl1':1:i' 32 n~a-J Y/U copepod :i':;U:; nauplius LU'W 

LLy/~'1nlJlt:l'W~IJl1"n~a-JL~'W Sjrl':lIa-J"''W1 LLti'WL'U~U~'1n~1 4.5x1 0
6 ~':IIJlt:lma-JllJl:i'~1 1 00 ~nU1f'1nLa-JIJl:i' Y/u , ~ ~ 

"''W'lLLti'W~'1~t'lu1L':Iruth~'l;:j ~':I'Wl'W~~LL~'1Sjrl':lIa-J"''W1LLti'WL'U~U 5.2x1 0
6 ~':IIJl'flma-JllJl:i'~1 1 00 ~nU1f'1n 
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Ll-JIJl~ t(;)tJjjLLyj~\lnlJlfll.!~lJlfn~l-JL~l.!~fl\l~\ll-J11~LLfi calanoid copepods LL~:; cyclopid copepods LL~:;yjtJ 

n~l-JL~l.!~fl\l~\ll-JI~\I LL1.hcrl.!IJl1l-J~~n1~ 1~ LLrl mysids yjtJll.!~~~l.!jj~(;)~,)l.!rl'JIl-Ji-Il.!1 LL'Wl.!fi(;)LUl.!~fltJ~:; 60 

'lJfl\lLLyjf'l\lnlJlfll.!~lJlf'lJl.!I(?llm1in~1 330 ll-JLmLl-JIJl~ll.!~~~l.! LLf'l:; alima larvae yjtJ1l.!~~LL~\ljj~(?l~,)l.!rl'JIl-J 

i-Il.!ILL'Wl.!L'U~tJfi(?lLUl.!th:;l-Jlru~fltJf'l:; 16 'lJfl\lLLyjf'l\lnlJlfll.!~lJlf'lJl.!1(?l1m1in~1 330 1l-JLflnl-JIJl~1l.!~~LL~\I yjtJ~1 
tJ1L,) rutJf'lltJ LLl-If'll-J 1Jl:;~l-Jyjnjj rl'J1l-Ji-If'llni-l~ltJ'lJfl\l LLyj~\I n IJlfll.!~ IJlf~\lt'l (?l 

" " " III 

l~ftJti'V1fiyj~r,nn'V1:;L~L(?ltJIJlN ~\I~~1~tJ1mwtJf'llmLi-If'll-JIJl:;f'll-Jyjns:irl'JIl-JLfil-JLLtJ~erl.!1l.!'ll,)\I 30.40 C1\1 30.43 , , 

psu ~\lyjtJLLyjf'l\lnlJlfll.!~lJlfi-lf'llni-lf'lltJn~ltJ1mkl~l.! 

rl'J1l-Ji-Il.!1 LL'Wl.!'lJfl\l LL yj~\I n IJlfll.!~1Jl')1l.!~ ~ ~l.!~\1 n~11l.!~ ~ LL~\I ~\l1l.!~ ~ ~l.! LLyj f'l\l n IJlfll.!~lJlfs:i fl,)ll-J 

i-Il.!ILL'Wl.!L'U~tJfl~1l.!'ll,)\I 6 .77x10
2 

C1\1 2 .56x10
B 1J1')lJlflml-JIIJl~~1100 ~tJ.l-J . LLf'l:;1l.!~~LL~\lLLyj~\lnlJlfll.!~lJlf 

s:irl'JIl-Ji-Il.!ILL'Wl.!L'U~tJfl~ll.!'ll,)\I 2.06 x10
2 

C1\1 2.30x10
7 1J1')lJlflml-JIIJl~~1100 ~ntJ1P1nLl-JIJl~ 1l.!~~~l.! 

yjtJ~ltJ1L ')ruth'llltJ L~l.!6\1IJl:;rll.!lJlnt'lmil (PP6) 1n~ LLl.!')th'llltJ L~l.!~:;i-I~I\1 fl~fl\ltJ1\1 L n tJ:; LL~:; fl~fl\ltJ1\1"l1 n 

LLf'l:;~mil (PP5) ln~ LLl.!')UI'111tJ Lf'll.!i-IaJUIl.!tJl\1~njj fl,)Il-Ji-Il.!1 LL'Wl.!'lJfl\l LLyjf'l\l n 1Jl!ll.!~lJlf~!l\lf'l\ll.J1 
" 

" "Il'ilL~l.!'ilLLl.!::: 

1. ~~n1~~n~mi-ll~!l\lLflYiyjfl(?l'llil(?lL~l.!~')tJf)fi gut fluorescence ml-Jlru gut chi a LL~:; 

gut phaeopigment jj rh ~1 LUfl\l"l1 nmi-ll~fl\l LflYiyjfl (?l1l.!n ~:;Lyjl:;'lJfl\l LflYiyj!l (?lm"l ~mjfltJ rl!ll.!n1nntJ 

lJ1')mh\l LLf'l:;LUfl\l"llnll.!n1~LntJfn~llJ1,)flth\lrlfll.!n1~f)Lfln:;,xrl'J~LntJfm~I~'1lrui-lJJ~ - 85 fl\lPlIL'II~L;tJ~ 

LLf'l:;rl'J~f)Lfl~I:;,x gut fluorescence i-I~\I"llnflflnmflt'll.!Il-J LUfl\l"lln"l:;l~~f'l'lJ'f)\I gut fluorescence ~s:i 

2. n1~~n~lflf\l~IJ1,)flth\lLflYiyjfl(?lll.!n1~f)Lfl~I:;,x HPLC 1~IJ1,)flt11\11aJfl~'f)tJflf'll-JLflYiyjfl(;)~\I~Il-J 
'IIil(;) LLf'l:;~\I~'f)\I Lyj PI ~\lt1l.! 1l.!n1~~ n~ flf\llJlflltJ~\I fl,)~rl (?l LLtJ n 1J1')'f)t11\1 LflYiyj'f) (?l'llil(?l~jj fl')1 l-Ji-Il.!1 LL'Wl.!~\l1l.! 

n1~f)Lfl~I:;,xmi-ll~~')tJ gut fluorescence LLf'l:; HPLC ~\lvlI1~t'lIl-JITC1'f)fitJ1tJ'IIil(?lmi-ll~fl\l LflYiyj'f) (?l1~ 

-D(?lL"ll.! 

3. n1~~n~~ru31l.!f)'V1m'lJ'f)\I~m\lfl1l.!n1~nl.!mi-ll~fl\lLflYiyj'f)(?l ~')tJ SEM ~ILUl.!~fl\lL~'f)nLflYi 

yjfl(?lIJ1')~jj~m\lfl1l.!n1~nl.!mmml\1flfln1~L~l.! setae ~-D(?lL"ll.! ~\lt1l.!1l.!n1~~n~l~m\lrln1~nl.!'f)lm~'f)\I 
LflYiyjfl (;) fl,)~L~fln LflYiyjfl (;)~~m\l rlLL~n1\1fl!l n i-ITfl1l.!,Tl.!lJlfll.!n1nntJ lJ1,)fl t11 \11 wn flt'll.!Il-J rl'J~vlI1 mflYiyj'f) (?l 

" 1.1 a, a., '" 0 

t'lf'ltJ (;)')tJ fl,)ll-J LtJl.!nfll.!LntJm~t'l111yj (?l')tJl.!lm (?lfl\l 



nnJI'1'lu'1~~~~~. 2547. 'l'ltNl'W'i'lm'\.ml'l'nrl')ru111Y'l~-.1LL'l~~'m.JYll-.1Yl::;L~ 4'-.1'1-11~'WI'1'l'f'i1fi'l''l'~'l'I'1l. L~~~ 

14/23 n~-.1LYlY'l~'I-Il'WI'1'l': m~l'1'lu'1~~~~~ m::;Y1'l''l-.1YlfY'ltnmfi'l''l'~'Il1~LL~::;~-.1LL'l~~~~. 

m~'flYlnl'll'i'l111f n~-.1"'Y'lL1~. 2551. ~11J1'l'1~I11llJ~11YltJ LL;J~IL~IY'lj;tn-!il"llYlI'J-Yl::;L~'1l'W~I;JlJ Y'l.1'l .2551. 

LN~~~n'E1-.1'i'l11-.1LL~'W~ m~'flYlnl'll'i'llJ1f. n~-.1LYlY'l~m'WI'1'l' . 

'!J1'lJL1~'W 1'l1-~I'J . 2550. n1'l'm::;91I'JLL~::;f'1'lI~,n'~'!J~-.1LLY'l~-.1nlJ1~'W~IJ1r)u1L'lrulhnLL;J~IIJ1~~~LL'W'l'll11'J6-.1 
Yl::;L~1111'1l'1::;1'WlJ1n'IJ~-.1Lh::;LYll'llYlI'J . 'l1'l''i'lI'l'~4'I'J~Yltnl'll'i'llJ1f (section T) tJ~ 6 llUU~LI'l~ 1 :221-230. 

9'W1J1'W1 U~IYl~-.1. 2541 ~'HnlJ111Y'li.ll'1l11'JL~lJ1lJ1111'11~'!J~-.1Lh::;LYll'llYlI'J . Wetlands International Thailand 
, 

Promgramme. L~n'i'lI'l'~~~~ ~1~UYi 5 

n!{]~'l~ JJAI . 2551 . f'1'l1~'I-I~ln'l-l~II'J'l!tl~'IJ~-.11'11~1'W~1'J~11'1~Y'l~~1'W,jI'W~11YlI'J Yl::;L~'1l'W~I;J'W . uru;;l'1 

~Yltn~tJ ~'I-Il~Yltn~l'JLn~IJ1'l'I'lI'i'lIJ1f. 

ruf/~'Wtf nlJ1~'!Il~L'!II'lftlJ1 . 2550. 1'1'l1~'I-I~lnmnI'JLL~:;I'1'lI~'l!n'll~'IJ~-.1u'l'::;'lllm Copepods u1L'lru!lI'llYlI'J u q • 

1J1~'WUlJ. LI'1Nn1'l'n1'l'L1I'J'Wn1'l''i'l~'WL~~L'i'l1~U'l'::;'i'lun1'l'nr mtl.Jtl.Jl~Yltnl'll'i'llJ1furu;;1J1 1111'1~'Il1 

~Yltnl'll'i'll'1fYll-.1Yl::;L~ I'1ru::;~Yltnl'll'i'llJ1f 9~1~-.1mnr~'I-Il~Yltn~l'J . , 

YiY'l~'W111 ~'l'l''l'ru'i'ltlYl . 2550. ~!1tJlJlmnL~::;miYlInLLYllJUi::;'l!lm~LL@ Neoepisesarma mederi (H . Milne 

Edward. 1853). ~YltntlY'l'Wtfm'lJ'lJl~'I-Iluru;;1J1 1111'1~'Il1~Yltnl'll'i'llJ1fY11-.1Yl::;L~ uru;;IJ1~Yltn~tJ 

9~1~-.1mnr~'I-Il~Yltn~l'J . , 

~u~'W1flI'1~Y'l~1n (Cyclopoid copepod: Microcyc/ops varicans Sara L~n'i'lI'l'~'IllmilluuYi 

13/2543. ~'W~~!1tJ'WlmnY'lI::;L~I'J-.1~IJ1r)~1'1l11'J6-.14''WYl1.J1- 4'-.1'1-111n4''WYl1.J1- . 

'W-.1'1'1l ~-.1Ln1nL~~I'l'. 2550. ih~Yltn'!J~-.1l'1f'i'lLIJ1L:nI'J'W . ~~lfl'1f-.1~ 2. L~ . L'1l'i'l.Y'li'W~-.1L"h~ n~-.1LYlY'l~'I-Il'WI'1'l' . 
uru;;1J1 ~'liru'Y1n'i'li1IJ1. 2545. miLLuicrlJllJ'l'~uil'IJ~-.1Ui;'l!lm Copepod, Cladocera LL~::; Rotifer llJi.ll'1l1tJ 

L~;llJUllJl'1~~-.1Ll'1lJ 4'-.1'1-1'5' 1n'i'l~Y1'l''i'l-.1l'1n)J, ~YltntlY'l'Wtfmtl.Jtl.Jl~'I-Iluru;; IJ1 111 f'1~'Il1~Yltn 1'l1'i'llJ1fY11-.1 

Yl::;L~ uru;;IJ1~Yltn~tJ "~I~-.1mnr~'I-Il~Yltn~l'J. 

U'l'1L~Yl~ LI'l~~m, 'l!lft 1'1'l'~-.1l'in~m , tlf'1~ !i~'W~ LL~::;ru!l~lfmr U111'l~Ylt', 2551 . UYl~ 2 ~n~ru::;Y11-.1 

'i'l~Y1'l'I'lI'i'llJ1fmI'J111Y'l1'W!lI'lUlnY'llJ-.1 . 1'W ru!l~lflJ1"r U111'l~Yli, m'l'l"l'ru m1.J'lJ, '1l9ll'l'lmnr L1']tJ~ 

'i'l~\!'l'nr, U'l'IL~Yl~LI'l~~m LL~::; t1'l!wm ~'lII'JY'l'l'1'1-1~nr (U'l''l'rulfim'l'). miUi::;Li1lJL'i'lnm111Y'l'lJ~-.1 

'l'::;UutlL'lI'lUln LL;J~I~l'l-l~~-.1~Yl::; L~ (Estuary) !l1'lUlnY'llJ-.1 4'-.1'1-111n'WI'1'l'I'l1-fi'l''l'~'l'I'1l. n~~~4'I'JLL~ ::; 

~!1tJ'W1YlfmJ1mi.ll'l!ll'J L~'W m~YlfY'ltnmYll-.1Yl::; L~ LL~::;'l!11'J 6-.1 m::;Yl'l''l-.1YlfY'll'J1mfin~'l!I~ LL~ ::; 

~-.1LL'lIn~~~ LL~::; 9~1~-.1mnr~'I-Il~Yltn~£J. 'I-lih 31-100. , 
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VinYlVi Vi11ru1n~. 2547 . 1'1"l1)J'vIfnn'vl~lUYll'1ih1l1Vi'lJ'El'l LLVi~,1T1[;J'El'W~ [;JrJU1L"lru'D1U 6'1Yl:; L~ 1'1~'El'lthm)J'I 

r.1'1'v1t) (;) [;J 1'1 . ;SYl U1ilVi'W fitI'h\) 'lJl )J'vI1U cu-Yi [;J 1l11'1;S'D l;SYl U1 P\ 1~ [;J fY11'1Yl:; L~ uru-Vi ~;SYlU1 ~ U 

'1l11~'1nmr)Jm;SYlU1~u . 

lVi~'W '4[;J1'Ij)J LL~:; ~ (;)(;)1 "l'lf'l1[;J"J. 2550. 'El'll'lth:;n'Elu'Ilil(;)LL~:;1'1"l1)J'vI'W1LLll'W'lJ'El'l LI'1~Vi'El(;)u1L"lru'Eh"l)J:;'Wl"l 

r.1'1'v1t)(;)th:;9"lUm'll'Wfi. "Jl1~17~Hu;SYlU1P\1~[;Jf (section T) t1~ 6 ~UU~LP\h' 1: 133-142. 

~(;)iPll "l'lf'l1[;J\J. 2543 . LLVi~Nn[;J'El'W~[;JrJ (Zooplanktonl. ~)J.,{l'1f'l~ 2. ~1~n~)J.,{)J'vIl~YlU1~mnh'[;J11"11~[;Jf. 

n~'1LYlVi)Jm'W1'11. 

m~nh'nr ·!hUVi~'1 . 2541. LLVi~'1n~'El'W~~1'l\Ju1L"lruul'Dlm~'W 'filL11'El~hn1 r.1'1'v1t)iPl[;J1'1 LiPlmii'Wfl'lLL~:;U 
q tJ 

t) uti 'El \J . f) Yl U 1 il Vi 'W fi u1 'lJ 'lJ 1)J 'vi 1 U ru.yj [;J 1111'1 f) 'Il1;S Yl U 1 P\ 1 ~ [;J fYl l '1 Yl :; L ~ UN -Vi [;J;S Yl U 1 ~ U 

'1l11~'1mnr)Jm;SYlU1~U . 

m~nh'nr '!!"lUVi~'1 , U1:;L~1~ Yl'El'l'vl~~U , ru{]3C L~U)J~)J\!1nr, ti9~11mnr LnU)J~)J\!1nr L L~:;cil{]~11[;J\J 

U1l1~Yli. 2545 . 1'1"l1)J'vI~ln'vl~lU'lJ'El'lLLVi~'1n~'El'W~[;J"l1'WU1'Dlm~'W : mruP1nh'll'1~'El'l~Lnl r.1'1'v1t)iPl[;J1'1 

LL~:;u1L"lruulnLL)J~lYh9'W r.1'1'v1t)iPl~).JY11~lm. L'W ~'D61n1 Vi 1'v1)JYl 'El'l , m)J1P\ ~'lJU1:;L~1l il~'Dl 
)J'II'1~LL~'1~16 LLfl:; Vi1LYlVi Vi11ru1n~ (U11Nlfln11) 7"J)JUYlI'1"Jl)JYll'1;S'Dl "LLVifl'ln~'El\JLLfl:;~l'v1ilU 

'1I'Wl(;)L~n" tI Vi.P\. 2540 - Vi .P\ . 2545. 'vIll"luu{jlliin11ilL"lP\;SYlU1 1l11'1"l1'D l~YlU1P\1~[;JfYll'lYl :; Lfl 

I'1ru:;;SYlU1P\l~[;Jf 9l11fl'lmnr)J'vIl;SYlU1~U . 'vIiil 104 - 118. , 

~l"l:h~;1n~. 2550 n . 'El'll'lu1:;n'Elu'IliliPl LL~:;I'1"ll)J'vI'Wl LLll'W'lJ'El'l LLVifl'ln [;J'El'WU1L "lru'flYlU1'WLLvi'l'lll~'vI~ 

Ln1:;~1'WYlf r.1'l,,6(;)~'l'l1 . "l11~11f)r.1U;SYlU1P\1~[;Jf (section T) t1~ 6 ~UU~LP\h' 1: 119-131. , 

~~'W~ IlY11'4 'W(;) 1 , ruIl'i"l~ 11~1 LL~:;miPl1)J'W ~1"l:n1~;1n~. 2550 '11 . 1'l"l1)J'vI~ln'lliliPl'lJ'El'lLI'1~Vi'EliPlu1L"lru 
1 4Ju \I 

'flYlU1'WLLvi'l'lll~'vI~Ln1:;~~~'W r.1'l'vlt)iPl~'l'll. "Jl1~17?r.1U?YlU1P\1~[;Jf (section T) n~ 6 ~UU~LP\h' 
1:143-152. 

~C6 ~"lii~'Wfi. ~~~ P\1VitJ[;J1Ji" LL~:;;SLilU1 f)LilU1"lm~ . 2522 . LLVifl'ln[;J'El'W~[;J"l1'Wu1-L"lNU1L~'W 11U'l1'Wf)'Il1n11 
""" 'I 

~ ~9/22/5 . ~m'W;Sr.1Uu1:;)J'lYl:;L~ n'El'lU1:;)J'lYl:;Lfl m)Ju1:;)J'l . 

~,C6 MJi~'Wfi. 2527 . LLVifl'ln[;J'i.l'W~[;J"l1'Wtil"llYlu : ~n'Eln11P1m~lLLVifl'ln[;J'i.l'W~[;Jr). L'i.ln~ln~mLVii ~UU~ 9. , ~ 

~ mmr.1UU1:;)J'lYl::Lfl n'El'lu 1:;)J'lYl:; Lfl m)Ju1:;)J'l . 

~C6 ~"lii~'Wfi. 2529. LLVi~'lniJl'i.l'WL'Wtil"llYlu:~n'i.ln11~nh'lLLVifl'ln~'i.l'W~iJlr). L'i.lmnn~mLVii ~UU~ 9. ~m'W , , ~ 

;Sr.1UU1:;)J'IYl::Lfl n'i.l'lU1:;)J'IYl:;L~ m)Ju1:;)J'I . 

L~1l1"l ~ )J~ L)J'-J . 2549. 1'l"l1)J'Dn 'll)J LLfl:;n11m:;91U'lJ'El'lU1:;'DlmLLVifl'ln[;J'El'W~ ~rJ~Viuu1-L"lNU1'Dlm~'W 
" 'I , 

U:; 'vii 'I r.1 'I 'vi t) (;) U iJl iJll C . f) Yl U 1 il Vi 'W fi u1- 'lJ 'lJ 1)J 'vi 1 U ru -Vi iJl ~ 1 'lJ 1;S 'D 1 ~ [;J "l;S Yl U 1 

)J'vIl;SYlU1~U~'l'lJfll'W1'11'WYlf. 

ti9~11mnr LnU)J~)J\!1nr. 2545. n11P1nh'lLLVi~Nn~'i.l'WYl:;LflL 'Wth:;LYlP\lYlu. 1"l)JUYlI'l"l1)JYll'l?'l!1n17 

"LLVi~'lniJl'i.l'WLL~:;~l'v1ilU'lJ'WliPlL~ n " tI Vi .P\. 2540 - Vi .P\. 2545. L'W fi'll61n1 Vi 1'v1)JYl'i.l 'I , m)J1P\ 



136 

"'l'IJth::;L~1~, ijrn1 ).J-lf'H'HL~-l"'l1u LLf'i::; Yi1LYlYi Yi~~rufn'; (Unrul~m~) '\..nl'"ltJu5u~m~ijL'"lf'\~Ylm 

mf'l'"ll'!!li)Ylmf'\l~l;)fYl1-lYl::;Lf'i f'lru::;i)Ylmf'\l~l;)f "Ililf'i-ln1t1r).J'\..Il~Ylm~tJ . WWl 1 - 14. , 

~"I~~lmru L~tJ).J~).J\!~ru. 2545. LLYif'i-lnl;)fllJYl,!!'lJlJl~ L~n LlJ~::;UUCL'"lf'\Ul'!!ltJLf'ilJ'lJfl-l1 YltJ . U~::;'!!ln1LLf'i::; 

YlfYimm'!!ltJ~-lYl::;Lf'i Population and Coastal Resources (~'"l).JUYlml).JYll-l~'!!lm~). ~l1U~~lJL~tJ 

YJlJL).JfirS4'tlfll1L~ ~111mllJnfl-lYJlJ~l1u~~lJm1~4'tI (M'"l .) f'\1~1;)11"11~U ~~ . ~ijYl ~m~HL?b. 

i)Ylm~tlU~::;'!!lmf'\l~l;)f "Ilil~-lmru).J'\..Ili)Ylm~tI . , 

~"I~nmru L~tI).J~).J\!~ru, '"l1Yi~ Ul-lQ~, t1t1::;fl;)~ L.nl~, uru..nl;) ~'Ilru'l'1n~iil;) , Yi1LYlYi Yinrufn';, 

ru!J~lfl;)~ um~Yl~ LLf'i::; ~,!!Q:jm ~'"llt1Yin'\..l).Jru . 2547. f'l'"ll).J'\..If'iln'\..lf'iltJLLf'i::;~f'i~~I;)'lJfl-lLLYif'i-ln 

I;)fllJLlJMlJU1'!!1 tIL~lJ LL~::; Lfl~YliLL).]~ lUl nYil1-l 4'-l'\..lrr ~lJf'l ~f'\1nn).J n'!! . LlJ ~ijYl ~ mmLfi'"l , 
~ 

run';lfl;)~ um'"l~Yl~, L~l'"lm ~-lMnC'!!, nf'im rr~mm, ~l1lJYll ~'"l~~ruLru~).J LLf'i::;t),!!Q:jm ~'"l1t1 :.JJJ III iii III 

Yin'\..l).Jru (m~rul~n1~), n1~4' ~n1~~'"llJU1'!!1t1 Lf'ilJLLUU ~~).J ~~llJL ~fln1~~ ~lJ1YlfYitl1mLLf'i::; 

~-l LL'"l~~fl).Ju1L'"lru'!!1t16-lYl::; Lf'i'lJ'f)-lU~::;LYl f'\1 YltJ . ~l11n-lllJn'f)-lYJlJ~l1u~~lJm~~4'tJ , n~-l LYlYi).J'\..IllJf'l~. 

'\..I~1 289 - 331 . 

~"I~~lmru L~U).J~).J\!1ru, '!!f'inm YlNXU, C1'!!1 ).J-lf'lf'iLL~-l"'l1u, '"l~r1.Jl 1'll~~lJ( LLf'i::;~'!!r1.Jl nlJU'"l. 2550. 

UYl~3 ~rr~~m1'1l1U~-lYl::;Lf'iU~lru . LlJ ru!J~lfl;)~ um~Ylt, ~"I~~lmru L~tJ).J~).J\!~ru, t),!!Q:jm 

~'"llUYin'\..l).Jru LL~::;mLYlYi Yi~~rufn'; (U11rul~m~). Yi~m..Jl~\,l~f'\\,lU'1 m\,llml~jl. u1~Yl UI;)Yl . 
iI " 

~ln~ ().J'\..Il'!!lJ). 

~"I~nmru L~tJ).J~).J\!~ru, ru!J~lfl;)~ um'"l~Yl~, t),!!Q:jm ~'"llUYin'\..l).Jru, ~1f'i'f)-l LI;)'flfllJ, '!!f'inm YlNXU, 

Yi1LYlYi Yinrufn';, C1'!!1 ).J-lf'l~LL~-l"'l1u, i)'!!r1.J1 nlJU'"l, "'l~'!!r1.Jl '"l-lMlJ~YlU, LflnYif'i 'fl'"l).J~,!!, ~mru 

Yi~'\..I).JLLlh LYir1.J1Yi~lJ fl~).Jfl;)~ LL~::;m).Jlf'\ "'l'IJu~::;L~1l 2551. UYl~ 3 t1"14'U~-lLL'"l~~fl).JLL~::; 

YlfYitl1m;'"lmYiLlJ'fll'"lUlnYil1-l .LlJ ru!J~lfl;)~ Ul11'"l~Yl~, m'"lnru m1ir1.J, ~"I~nmru LnU).J 

~).JU1ru, U~lL).JYlU Lf'\~f'\m LLf'i::; ~,!!Q:jm ~'"llUYin'\..l).Jru (unrul~m~). n1n.h::;LiilJL~(itJUnYi'lJfl-l 
~ , 

, 
~~lJ1YlfYitl1mUl'!!luL~lJ m).JYlfYitl1mYll-lYl::;L~LL~::;'!!lt1t1-l m::;Yl~'"l-lYlfYitl1mn~1).J'!!1~LLf'i::; 

~-lLL'"l~~fl).J LLf'i::; "lilf'i-lmru).J'\..I1~Ylm~u . '\..I~1101-258 . 
t),!!Q:jm ~'"llUYi~l'\..1).Jru, ru!J~lfl;)~ um~Yl~, ~"I~~lmru L~U).J~).J\!~ru, YinYlYi Yi1~rum~ , "'l~'!!r1.Jl 

'"l-lf'l-nlJi)YlU LLf'i::;mfl~ '"l-l';rilLL'\..I-l. 2550. UYl~ 6 Lf'l'\..l1~lJ1L~U'"l . LlJ ru!J~lfl;)~ um~Ylt, ~"I~nmru 

L~U).J~).J\!~ru, ~,!!Q:jm ~'"llUYi~l'\..1).JruLL~::;Yi~LYlYi Yi~~rufn'; (U1~rul~m~) . Ul'!!ltJL~\,lU11ru1i1 nlj 

~ ...... i1 ....... .. 1 0., 

LnflQf'iM~Yi'!!'"ll;)'!!ltJw-l. U1~Yl ul;)Yl . r,nn~ ().J'\..Il'!!lJ). 

Antajan, E. and Gasparini S. 2004. Assessment of Cryptophyceae ingestion by copepods using 

alloxanthin pigment: a caution . Mar Ecol Prog Ser. 274: 191-198. 



137 

Arar, E. J. and Collins, G. B. 1992. Method 445.0: In vitro determination of chlorophyll a and 

phaeophytin a in marine and freshwater phytoplankton by epifluorescence. In USEPA 

Method for the Determination of Chemical Subsatances in Marine and Esturine Environment 

Samples, EPN600/R92/121 . Environmental Protection Agency. Ohio, U.S.A. 

Arinardi , O.H., Baars, M.A. and Oosterhuis, S.S. 1990. Grazing in tropical copepod, measured by 

gut fluorescence, in relation to seasonal upwelling in the Banda Sea (Indonesia). 

Net. J. Sea Res. 25(4) : 545 - 560. 

Bamstedt. U., Gifford , D.J., Irigoien, X., Atkinson, A and Roman , M. 2000. Feeding In : Harris, R , 

Wiebe , P. , Lenz, J. and Skjoldal , H.R (eds), ICES Zooplankton Methodology Manual. 

Academic Presss, London, pp . 297 - 399. 

Barnes, RD.1987. Invertebrate Zoology fifth edition. Saunders College Publishing . United States. 

Boltovskoy, D. 1999. South Atlantic Zooplankton vol.2. Backhuys Publishers. Leiden . 

Boxshall , G. and Halsey, S. H. 2004. An Introduction to Copepod Diversity. The Ray Society Series, 

London. 

Breier, C.F. and Buskey, E.J. 2007. Effects of the red tide dinoflagellate , Karenia brevis , on grazing 

and fecundity in the copepod Acartia tonsa. J. Plankton Res. 29(2): 115 - 126. 

Calbet, A , Carlotti, F. and GaudY,R 2007. The feeding ecology of the copepod Centropages 

typicus (Krbyer) . Prog. Ocean. 72: 137-150. 

Chang, F.H. 1988. Distribution , abundance and size composition of phytoplankton off Western New 

February 1982. New Zealand . J. Mar. Freshw. Res. 22: 345-367. 

Clarke, K. R and Warwick, R M. 1994. Change in marine communities approach to statistical 

analysis and interpretation. Plymouth Marine Laboratory. UK. 

Conway, D.V.P. White, RG . Hugues-Dit-Cile , J. Gallienne, C.P. and Robins , D.B. 2003. Guide to the 

Coastal and Surface Zooplankton of the South-western Indian Ocean. Marine Biological 

Association of the United Kingdom Occasional Publication No. 15. 

Cook, K.B., Bunker, A , Hay, S., Hirst, AG. and Speirs , D.C. 2007. Naupliar development times and 

survival of the copepods Calanus helgolandicus and Calanus finmarchicus in relation to 

food and temperature. J. Plankton Res. 29(9) : 757 - 767. 

Davis , C.C. 1955. The Marine and Fresh water Plankton . Michigan State University Press . 

Fileeman, E., Smith, T. and Harris, R 2007. Grazing by Calanus helgolandicus and 

Para - Pseudocalanus spp. on phytoplankton and protozooplankton during the spring 

bloom in the Celitic Sea. J. Exp Mar Bioi Ecol. 348 (2007) 07 -84. 

Finlay, K. and Roff , J.C. 2004. Radiotracer determination of the diet of calanoid copepod nauplii 

and copepodites in a temperate estuary. ICES Journal of Marine Science. 61: 552 - 562 



138 

Frost. B. W. 1972. Effects of size and concentration of food particles on the feeding behavior of the 

marine planktonic copepod Calanus pacificus. Limnol. Oceanogr. 17(6): 805 - 815. 

Frost, B. W.1977 Feeding behavior of Calanus pacificus in mixtures of food particles 

Limnol. Oceanogr. 22(3) : 472 - 491 . 

Goodwin, T.w. 1960. Biochemistry of pigment. In : Waterman Th(ed) The Physiology of Crustacean, 

Vol I. Metabolism and Growth. Academic Press, New York, p. 101-104. 

Greene, C.H. and Landry, M.R 1985. Pattern of prey selection in the cruising calanoid predator 

Euchaeta elonata. Ecology 66,1408-1416. 

Hansen, B., Bj0rnsen, P.K. and Hansen, P.J. 1994. The size ratio between planktonic predators and 

their prey. Limnol Oceanogr. 39(2) :395-403. 

Huggett. J. and Grieve, J.B. 2007. Guide to Some Common Copepods in the Benguela Current LME. 

Zooplankton workshop. Swakopmund, Namibia. 

Islam, M.S., Ueda, H. and Tanaka, M. 2005. Spatial distribution and trophic ecology of dominant 

cope pods associated with turbidity maximum along the salinity gradient in a highly embayed 

estuarine system in Ariake Sea, Japan. J. Exp. Mar. BioI. Ecol. 316: 101-115. 

Itoh, H. and Nishida, S. 1998. A new species of Hemicyclops (Copepoda, Poecilostomatoida) from 

burrows of the ocypodid crab Macrophthalmus japonicus in an estuarine mud-flat in Tokyo 

Bay, Japan Hydrobiologia. 379:85-92. 

Itoh, H. and Nishida, S. 2002. A new species of Hemicyclops (Copepoda, Poecilostomatoida) from 

burrows of the mud shrimp Upogebia major in an estuarine mud-flat in Tokyo Bay, 

Japan Hydrobiologia.474:139-146. 

Jakobsen, H.H., Halvorsen, E., Hansen, B.w. and Visser, A.W. 2005. Effects of prey motolity and 

concentration on feeding in Acartia tonsa and Temora longicornis: the importance of 

feeding modes. J. Plankton Res. 27(8) : 775 - 785. 

Jansen, S., Riser, C.w., Wassmann,P. and Bathmann, U. 2006. Copepod feeding behaviour and egg 

production during a dinoflagellate bloom in the North Sea. Harmful Algae. 5: 102-112. 

Jeffrey, S.w., Mantoura, RF.C. and Bj0rnland,T. 1997. Part IV : Data for the identification of 47 key 

phytoplankton pigments. by. Jeffrey, S.w., Mantoura, RF.C. and Wright, S.w. Phytoplankton 

Pigments in Oceanography. UNESCO. pp. 449-559. 

Jitchum, P. and Wongrat. L. 2009. Community structure and abundance of epipelagic copepods in 

Shallow Protected Bay, Gulf of Thailand . Kasetsart J. (Nat. scL) 33(1 ):28-40. 

JSPS-CU-NRCT. 2003. Training Workshop on "Method in Zooplankton Ecology and Identification" 

18-23 December 2003. Department of Marine Science Falculty of science. Chulalongkorn 

University. 



139 

Kabata , Z. 1968. Two species of Caligus (Caligidae) from Caledonia . Crustaceana. International 

Journal of Crustacean Research, Studies on Copepoda. supplement 1. 

Kasturirangan, L.R. 1963. A Key for the Identification of the More Common Planktonic Copepoda of 

Indian Coastal Water. Publication No. 2 Indian National Committee on Oceanic Research. 

Council of Scientific & Industrial Research , New Dalhi . 

Kerambrun , P. and Champalbert, G. 1995. Diel variation of gut fluorescence in the ponteilid copepod 

Anomalocera patersoni. Compo Biochem . Physiol. 111A(2) 237-239. 

Kim , I.H. and Ho, J.S. 1992. Copepodid stage of Hemicyclops ctenidis Ho and Kim, 1990. 

(Clausid iidae), a Poecilostomatoid copepod associated with a polychaete. J. Crust. BioI. 12(4): 

631-646. 

Koehl , MAR. and Stickler, J.R. 1981. Copepod feeding currents: food capture at low Reynolds 

number. Limnol.Oceanogr. 26: 1062-1073. 

Leising, AW., Pierson , J.J., Cary, S. and Forst, BW. 2005. Copepod foraging and predation risk 

within the surface layer during night - time feeding forays . J. Plankton Res. 27(10): 

987 - 1001 . 

Lotocka, M., Jurewicz, E.S. and Bledzki , LA 2004 . Change in carotenoid composition in different 

developmental stages of copepods: Pseudocalanus acuspes Giesbrecht and Acartia spp. 

J. Plankton Res. 26(2): 159 - 166. 

Mauchline, J. 1998. Advances in Marine Biology : The Biology of Calanoid Copepods Volume 33. 

London : Academic press. 

Mayor, D.J., Anderson , T.R. , Irigoien, X. and Harris, R. 2006. Feeding and reproduction of Calanus 

finmarchicus during non-bloom conditions in the Irminger Sea. J. Plankton Res. 28(12) : 

1167-1179. 

M0i1er, E.F. 2005. Sloppy feeding in marine copepods: prey-size-dependent production of dissolved 

organic carbon . J. Plankton Res. 27(1): 27-35. 

Mullin , M.M. 1963. Some factors affecting the feeding of marine copepods of the genus Calanus. 

Limnol Oceanogr. 8:239-250. 

Mulyadi . 2002. The calanoid copepods Family Ponteilidae from Indonesian waters , with notes on its 

species-groups~ Research centre for biology the Indonesian institute of sciences Bogor, 

Indonesia. Treubia 32(2): 1-167. 

Mulyadi. 2004. Calanoid Copepod in Indonesian Waters. Indonesia: Indonesia Institute of Sciences 

(LlPI) . 

Paffenhbfer, GA , Strickler, J.R. and Alcaraz, M. 1982. Suspension-feeding by herbivorous calanoid 

copepods: a cinematographic study. Mar BioI. 67 , 193-199. 



140 

Paffenhbfer, GA1988. Feeding rates and behaviour of zooplankton. Bull Mar Sci. 43:430-445. 

Paffenhbfer, GA and Lewis , KD. 1989. Feeding behavior of naupli of the genus fuca/anus 

(Copepoda, Calanoida). Mar. Eco. ProQ. Ser. 57: 129 - 136. 

Parson ,T.R. Maita, Y. and Lalii , C.M. 1984. A Pracitical Handbook of Seawater Analysis. Fisheries 

Research Board of Canada Bulletin 167 (second edition) : 49 -70 

Pinkaew, K. 2003. Taxonomy of Copepod in Bangpakong Estuary and Sriracha Coast of Thailand. 

Master Thesis. Graduate School, Burapha University. 

Porter, K. G. and Feig , Y. S. 1980. The use of DAPI for identifying and counting aquatic microflora . 

LimnoloQY and OceanoQraphy.25: 943-948. 

Purivirojkul, W. and Areechon, N. 2008. Survery of parasitic cope pods in marine fishes from the Gulf 

ofThailand , Chon Buri Province. Kasetsart J. (Nat. sci.) 42(5) : 1 0-48. 

Ruppert, E., Fox, R. and Baranes, RD. 2003. Invertebrate Zoology A Functional Evolutionary 

Approach seventh edition . Thomson Books/Cole . United States . 

Schnetzer, A. and Caron, DA 2005. Copepod grazing impact on the tropic structure of 

microbial assemblage of the San Pedro Channel, California . J. Plankton Res. 27(10) : 

959 - 971 . 

Smith, D.L. 1977. A Guide to Marine Coastal Plankton and Marine Invertebrate Larvae. Kendall/Hunt 

Publishing. USA. 

Stearns, D.E. 1986 Copepod grazing behavior in simulated natural light and its relation to nocturnal 

feeding. Mar. Ecol. ProQ. Ser. 30: 65-75. 

Suwanrumpha, W. 1980a. Zooplankton in the inner Gulf of Thailand II. Species group and seasonal 

variation in the copepod 1975-1976. Mar.Fish.Lab tech. Paper. No 22/7. 

Suwanrumpha, W. 1980b. Zooplankton in the inner Gulft of Thailand III. Interrelationships of copepods 

and phytoplankton. Mar.Fish .Lab tech . Paper. No 22/8 . 

Suwanrumpha, W. 1987. The Seasonal abundance of plankton in the inner Gulf of Thailand in 

relation to the ichthyoplankton, salinity and temperature. Mar. Fish. Lab . thech. Paper No. 

21/7. 

Tanaka , O. 1964. The pelagic cope pods of the Izu region, Middle Japan Systematic Account XII 

Families Arietellidae, Pseudocyclopidae, Candaciidae and Pontellidae. Publ. Seto Mar. BioI. 

Lab. 12 (3), Article 18 

Tsuda, A. and Nemato, T. 1988. Feeding of copepods on natural suspended particlea in 

Tokyo Bay. J. Oceanog. Soci. Japan. 44 : 217-227. 

Turner, J.T. 1984. The feeding ecology of some zooplankters that are important prey items of larvae 

fish . NOAA Technical Report NMFS 7. Department of commerce. USA. 



141 

UPM-JSPS Training Course. 2006. Identification Manual for Southeast Asian Coastal zooplankton. 

November 20-25. 2006. Port Dickson. Negeri Sembilan, Malaysia. 

Vestheim , H., Kaartvedt, S. and Edvardsen, B. 2005. State-dependent vertical distribution of the 

carnivore copepod Pareuchaeta norvegica. J. Plankton Res. 27(1) : 19 - 26. 

Walter, T.C. 1984. New species of Pseudodiaptomus from the Indo-Pacific , with a clarification of 

P. aurivilli and P. mertoni (crustacea : copepoda: calanoida). Proc. BioI. Soc. Wash .97(2): 

369-391 . 

Walter, T.C. 1986. New and poorly known Indo-Pacific species of Pseudodiaptomus (Copepods 

Calanoida) , with a key to the species group. J. Plankton Res. 8(1) : 129 - 168. 

Walter, T.C. 1987. Review of the taxonomy and distribution of the demersal copepod Genus 

Pseudodiaptomus (Calanoida : Pseudodiaptomidae) from Southern Indo-West Pacific Water. 

J. Mar. Freshw. Res . 38, 363-396. 

Walter, T.C., Ohtsuka, S. and Castillo, L.v. 2006. A new species of Pseudodiaptomus (Crustacea: 

Copepoda: Calanoida) from the Philippines and comments on the status of the genus 

Schmackeria. Proc. BioI. Soc. Wash .119(2): 201-221. 

Wiggert, J.D., Haskelll, AG.E., Paffenhbfer, GA, Hofmann, E.E. and Klinck, J.C. 2005. The role of 

feeding behavior in sustaining copepod populations in the tropical ocean. J. Plankton 

Res. 27(10) : 1013 -1031. 

ZeNoudaki, S. Christou, E. D., Nielsen, T. G., Siokou - Frangou, I., Assimakopoulou, G., 

Giannakourou, A, Maar, A, Pagou, K., Krasakopoulou, E., Christaki .U. and Moraitou­

Apstolopouplou, M. 2007. The importance of small-sized copepods in a frontal area of the 

Aegean Sea. J. Plankton Res. 29(4) : 317 - 388. 

Zeldis, J., James, M. R., Grieve, J. and Richarods, L. 2002. Ominvory by copepods in the New 

Zealand Subtropical Frontal Zone. 2007. J. Plankton Res. 24(1 ): 9 - 23 . 



1l1fHJ'U1n 



IV t.,f .... '.1 IV ' IV _ 

111f1eJ'l.l'Jn 1 'i~j;}'U'\.I1-"lI'\.I~.:j'U'ib"Hld'el1'Ju1n'Vi'\.l.:j 'i~'VI'J1.:j'J'\.I'Vl 25-26 'Vit'ltiIl1f1~ 2551 
_ ., IV .... 

('VI~1: n'i~'el'VInPl1"'j;}'i n'el.:j'VI'Vi L'i'el , 2551) • 

'i~GllJ111~'U-ii1ih11J~t1ru.il111..hn'Wil\l 
'i~"'11\11'U~ 25 - 26 'WflH1l1AlI 2551 

1 -, - - - --
0.9 - -~-

143 

0.8 -~ --~ 0.7 +-1>-+-- ---. ...... 

3 0.6 ~~----....... 

~--...--!------- j 
---l -

I 
r 0.5 

~.;;::S 

:;::I 0.4 1-1 --- ---~ 

~ ~ :~ J- ---- - - - - - - - -+--+--+-+-----1 

0.1 
o ~ J I r 1 r ! r l . 1 -1 r 1 1 I I 1 r r 1 1 -1 I , r I . r r 1 . , T 1 ~ " !! I . I . , i I 

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 



Il f ll 
Y \ 

--.....,....~ ...................... . 

'----------1 . 

~Mm~·~-----------_. 

ChboiIIlJtt 

'--___ -_-_-_-.... - =__ .. - - •. :..0..:_:...:....::.. 

144 

... .... 



145 

Il1fUJ\J1n 3 fh-K~t1i::i'Vl~~'VI-K~"\Jfii::'VI'h:lfl~'!lhVJ~~ ''il v1ij~'Vlfi'rl~r;i'!l gut chlorophyll a u.~:: 

gut phaeopigment "II'!l-:lLflYl'rl'!lI1l"ilil(;lLr;i\JtJ~L1{U-ei11t11nvnr.:J ..r.:J'VI1(;l\Jflifll~fiii~i1"i1 
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