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ABSTRACT 
,·· 

The distribution of gammarid amphipods in pristine and aquacultural 

areas quantitative samplings were conducted monthly in Outer Songkhla Lake during 

November 2014 to October 2015 by using Ekman's grab. The study sites included 4 

stations from pristine areas and other 4 from aquaculture areas. Sampling in each 

station started from 0, 100, 200 meter from the fish cage line. The study showed that 

the environmental factors in pristine and aquacultural areas were similar. The salinity 

ranged from 0-32 psu which the lowest was in December and highest was in July. 

The temperature ranged from 27-32 °C which were similar in both spatial and 

temporal. The soil and water pH were similar, ranged from 7.03 - 7.77. Most of the 

sediment was loamy sand and organic matter ranged from 1.53 - 1.57%. 

The macrobenthic fauna found in this study were classified into 3 

major groups: crustaceans, molluscs and polychaetes represented the proportion of 

3:2:1. The density of crustaceans was highest in every month and station. Moreover, 

the gammarid amphipods which are a major composition of crustaceans were 

identified to species. A total of 19 species belonged to 10 families was encountered, 

of which 4 species namely Amphilochus spencibatei, Hourstirius japonica, Hyale 

dollfusi and Dodophotis digitata are new records for Thai Waters. From that, 16 

species belonged to 10 families were found in pristine area and 17 species belonged 

to 10 families were found in aquacultural ares. The most representative species were 

Grandidierella gilesi (95 ± 69 individuaVm\ Eriopisella sp. (65 ± 44 individuaVm
2

) 

and Melita latifagella (61 ± 51 individuaVm\ The gammarid amphipods diversity 

and abundance in aquacultural areas were higher than pristine area. The average 

density of gammarid amphipod in pristine areas were 283 ± 274 individuaVm
2 

and in 

aquacultural areas were 338 ± 317 individuaVm
2 

but the average densities in both 
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areas were not significantly different (p>0.05). However, the Exploratory Factor 

Analysis (EFA) showed that salinity affected on both distribution and abundance of 

the gammarid amphipods. Temperature pH-water pH-sediment is a major component 

factors affecting gammarid amphipod diversity. The Calilonnical correspondence 

analysis (CCA) showed that salinity affected on gammarid amphipods in pristine area. 

Some amphipods were increased in lower salinity land turbidity including 

Amphilochus spencibatei, Dodophotis digitata, Jammaropsis nitida, Sinoediceros 
,·· 

homopalmulus, Kamaka songkhlaensis and Ceradocus adangensis. Furthermore, in 

aquacultural areas, the salinity affected on abundance of gammarid amphipods. 

Some amphipods were increase in lower salinity including Amphilochus spencibatei, 

Grandidierella magnae, Sinoediceros homopalmulus and Kamaka songkhlaensis. 

Gamma rid am phi pod diversity and density gradually increased with -distance from fish 

cage but were not statistically different (p>0.05). 

-
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ci 
\J'Vl'VI 1 

0 

\J'Vl'U1 

1 

o s, d 
1.1 'U'Vl1J1~1JL •rn.:i 

! 
'Vl~ L'1?11'lJ?l-l"lJ'11 L 'U'U1~'lJ'lJ'Wb 'J?l-tLi.J'lJm Qi.i (lagoon) l,lel'U'Uel fl"lJeN'Vl~ L'1?11'lJi1vn -i 

bU111~'Vl~ b'1~-l 1~,r'lJB'Vl5~'1'11 fli11t'Ut11'1-lel ~1-l~el b ~el-I '1'111~,111 'U'Vl~ b'1?11'lJi1f111b ti~ cl'Ubb tl'1-lfn1:W 
'IJ 

b~:Wm:W']~f11'1 (Angsupanich and Kuwabara, 1995) 'Vl~b'1?11'lJLL-i-i-iili1m1:w'11~qJ1 'U~1'U~b'U'U 

LL 'V!ci-im~mL'1~ Lb 'Vlci-lel'U'lJ1'1~\,11t111 clelel'U'U1'W1"1!'U111 ~-ii1 m11 it11~ Lcl"1!'W~-l 1 'W~1'W m1tl1~:w-1 LL'1~ , 

l 1-i-11'Uel(,l?f1'Vlm1:w ~-ie,m 1 ~\~'lJ'lJ'Un~1 'W'Vl~ L'1?11'lJ?l-i"lJm L~el:w L 'VlTI.!'1-1 LL'1~'1(,)1t11'1111tl~:w1ru'1 -i , 

~-ii1m1 L ~1~ Li cl-1'1(,)1t11'lJ~L 1ru61!1 cl ~-i L viel'Vl111 LL 'Vl'W fl 11~'lJa (,)1,11m:wfi11:w61!1~ 1111 cli1m1 L ~1~ Li cl-I 

'Vl'U1 bb tl'U 1 'U'lJ~b 'Jt"U'Vl~ b'1?11'lJ?l-l"lJ'111,lel'U'Uel fl b~:W'11fl'lJ~b'J t1.!'U1'Utl1mel eJ1 b.flel~-l'Vl'Uf11 ~-l'Vl1 111 

?1-i"lJm '.il'W'1-l'lJ~nrutl1fl~el-1i11'Vl~L'1?11'lJ?l-l"lJmL ~el:W~eltiue1111 'Vlcl 11:wt'W~tl1~:w1ru 182 m11-i 

n1'1L:Wl,l) m1:w~mu~cltl1~:w1ru 1.5 L:Wm (m:w'l.11~:W-l, 2553) el~1-ihfim:wf111b~1~btcl-1'1(,lli11 
., ' 

I I I 1 O .q q .c:i Q 

el cl1-l'Vl'U1 bb 'U'Uel 1'1?1-le.J'1 m~'Vl'lJ(,lelfl ru.fl 1~'U1 bb'1~flt1.!.fl1~ (,)~ flel'U111'U '11 fl"lJel-1 b?lcl'Vlbfl111'11fl b~'l3 , , 

mV111~ L 'Vl~el -:u1 fl m1 n'W"lJel-1'1 (,11,11 LL'1 ~~ -i-umh cl"lJel-1'1(,11,11 1111 cl"lJel-1 L~ cl'lJ1-1~1'Ui1 m1'1~'11 cl t11 

'Vl~m 'LJ'U(,l~flel'Ubb "lJ'J'W'1elcl 1 'Wi11 "lJru~~'lJ1-1~1'U(,lfl(,l~flel'U?1~?1:w 1 'W~'U~-le.J'1~eltl~:w1ruelelfls8L-:u'U 1 'W 

~'Uzj-l~-le.J'11111clm-l~el~-1i1~1(,l~eJ1~clelclb 'ULLV1ci-1J1 (Cairns and Pratt, 1993) 
'IJ 

fl'J1:W'11 ~ qJ 1 'U ~1 'U~ b 'U'U bb 'Vlci-1 el1'Vl1 )"lJel-1'1(,11,11 bb'1~i1'lJ'Vl'lJ1'Vl'11 R qJ ~ el f11 )'Vl~ 'UL 1 cl 'U"lJel-1 ?11 )el1 'Vl1) 

~?l~?l:WelclL 'U(,l~flel'U~'Ufl'1'lJ~:W'J'1t11 n-:u m1:w f111~1)-1~1 (,l"lJel-1'11,ll'Vl'U1~'U"ll'J cl b ~:Welel fls8b-:U'U 1 'W 
'IJ 'IJ 

.c::i, 1.c::il .c::i..c::ili ,::R I .ca. cu, 
l,l ~ fl el'U 111'U '1111 f111 b 'U1 b?I cl"lJel-1 \,l ~ fl el 'U 111 'U :W fl 11 ~ fl '131 ~'lJ'J 1 fl';) 1:W61! fl61!:W bb'1 ~ fl';) 1:W 'Vl'11 fl"1l'U 111"lJel-l fl m , , 

'Vl'U1~'W L 'U'U~61!thJ-1t'1-1?1m1~"lJel-l LL V1ci-1J11~ b ~el-1-:u1 mh~61!1 fl:wa l,ll"lJel-l'Vl'U1~'U-:u~i1fl11:wa:w~w1 

fl'lJf111btl~cl'Ubbtl'1-l"lJel-l'U-:U~cl'Vl1-lf11cl.fl1~ (Thomas, 1993) 

Lbfl:W:w1~111 Lbel:W~~el111 L 'U'U'11,ll'Vl'U1~'W flci:w L~'W~~'lJ 1 'W1~'lJ'lJ'Wb 1~6111 cl~-1 ~ fl~'lJ L 'U'U , 

~-ii1~1(,lb'UfltJ1 (pioneer species) 1'U1~'lJ'lJ'Ub'J~~L~-1Ln1111mJ b"ll'U L'1'U-lelfl1'Vl:wb'W'U1"1!1cJL'1'U i -i 
cim.Jm m~-B'-i b~)1~b'U'Uflci:W~?l1:w11'1tl-r'lJ\Ji'11 ~b"U1fl'lJ~-lbb'J111iel:w 1~~ i11-i-:u1~1(,)i'U ~'lJ~'UfiL~ , , 



2 

'f"Ji,lL ~1 'Ue)fr'11fldmi1lYh~eli,1~.:JL 'U'Uel1'Vl11~'11~qj"llel.:Ji:in-ii1\Jl~il-u'IJ1\,l 1 myfr"J1 (L'111fl1 LLi;'l:::Le)fl 

'U~'UVl{ 2555) LLeJ1Jvl~eJ\,lLL'U-!l~m11~L'U'U 4 suborder (Martin and Davis, 2001) Li,ifl 

Suborder Gammaridea 'Vl~el LLfl1Jm~i,imi1JrJ~eJi,i L'U'Uflci1J~il'-il1'U1'U"l!'Ui,11J1 fl~'1i,i Lrn:::il f111 • • 
m:::,11 fl n11.:i~'1~ '11'1.J 1 Vfn ien ~ mJ~nrutm1eJ.:ivi::: Ll;l 1i,i flilJ.:i nci:l!l~eJ ~'U'U~1~'U -umeJ ~L\Jl~ 'U 

'\ D~ 'I \I 'I '\J '\J 

'1{1.:J'Vlel'Vl~e)e) ~fl'UG1\,11"1!'Ui,1 ~'U (Barnard, 1970) LLfl1J1J1~~ LLel1Jvl~eJ~ilm11J€Je)'U1 'Vl1~elf111 
" 

LU~ fl'ULL Ui;'l.:J~ Ln\,lt'U L 'U1:::'U'U LL~1lJ'111J1Wel~ flW'Vli11 Uel ~~ ~'U 1~fli;'l L ~11:::iJr1111J'-iJ1 L ~1 :::~el 

, ., c ) .. .J " ~I ~I ., .. 'i • 1 .. 1 , 
LL'Vli;'l.:Jel113ffl Marsden et al., 2004 LL1;'l:::L'Ue).:J,J1flLLfl1J1J11~LLe)1J )'l~e)\,lL u'Ue.J 'U1 bflrl u~1Jfl1J 'U'Vl1-!I 

✓' 'U ~ 'U 

161ienV111 ~.:i\JleJ'U'1'UeJ.:i ~eJf111U'UL~eJ'U-UeJ.:J1Jft-W~t 'U\91:::fleJ'U~'UL ~1 n11 n~1J~.:iil"li1\Jl~'U~iJ-u'IJ1i,i t 'Vl{Y 

fl11 L"IJ'U nci1JUft1 nci1Jn.:i Vf~e) 1'1\~e)'UVl:::Lft ~.:id il.:i1'U1~flffi'tlU.fl1J1J1~!,lLLel1Jvl~el\,lL'U'U-ii1~"1!U . ' . 
(bioindicator) L~eJ~i,it,111Jf111LU~fl'ULLUft.:J'1m~-um1:::U'UUL113f'V1'11fl~1'U L'l1'U fl11U'UL~eJ'Ufo'VI::: 

'Vl'Wfl m1:::m1il'111enV111'1.:i 1 'UU. vtcl.:i'l11 (eutrophication) 'Vl~el 1 .ff~i,im1Jm1~m•J-ueJ.:i1:::'U'UUL 1121 
" " 

~L~el1J L V111J zj,:ie.mm1~fl~1~ l1L ~'U11fl111J'Vl'11fl"ll'Ui,1 fl111J'Vl'U1LL 'U'U LLft:::nJ1Jm1n'Uel1'V111-Uel.:J • 
LLfl1J1J1~i,i LLeJ1Jvl~eJi,iilm1L ,J~ fl'ULL Uft.:J \,111l fl111Jel !,11J'11J'U1ru~-ww.i'U1t'U 1 U\,111J L 1'11 (Thomas, . " ~ 

1993) 

m1 ~ n~1 fl# .:id ~.:i\Jl eJ.:J n 11~ n~1 Lu~ fl'U L vi fl'Ufl111l'Vl"11 fl"ll'U i,i LLft::: m 11J"I! fl"ll1l-U eJ .:i • • 
u1:::"111rimLn1J1J1~i,1LLeJ1JYl~eJm:::V111.:i 2 u~nru ~el u~nrut'U~5111J"l!1~LLft:::'U~L1ru~ilm1 

L~1::: Li fl.:Ji\911'111 L ~e)e)fi'IJ1m:-rn m:::V1'U~Lni,1,11nn,im11Jfl11L ~1::: Li fl.:Ji\911'111 L 'U'U~L 1ruvi::: Lft'11'U 

d ~I ., .!/ 'l ., ~ ., 'l 
'1.:J"U'11 \Jle)'U'Ue)fl 611.:J L u'U'Ue)1Jft~'U~1'U b 'Ufl11'1'U'U'1'U'U\Jl11,J6'f e)'IJL~11:::1.:J1J'1fl11::: b 'UVl::: L1;'l'11'U'1.:J"lli;'l1 " ... . 

1.2 n1':i~"a"l\1Lelml1':i 

2.1 'Vl:::LiUl1'UiH'llil1 

~1J'l11vi::: L1;'l'11'U'1.:J"l.lft1L U'UVl::: Lft'11'U5111J"l!1 ~ LL 'U'Um Q'U (lagoon) L -w fl.:J LL '1-1.:JL~ fl1 

'tl eJ.:i 1 vi mL" :::il-u'U 1 i,i 1 'Vlru~'1i,i 1 'W LeJ L-iifl \,1 :::1'U eJeJ n LOfl.:JL\Jl i.:ieJ ~'U'U"ll1 fl ~.:i~ 1'U \,1 :::1'UeJeJ n-ueJ.:i 
~ , " 

'l ., I ~I I ... I d ~I .!/ .. .. .!I ""· I "''i ' d 
il1fl b\,l LL'IJ.:Je)e)flL u'U 2 '11'1.J fle) '11'UV1L u'U~'Ui,1'U1JL 'UelVlu1:::mru 8,600 \91111.:Jf'lbftL1J\911 LLft:::'11'1.JVl 

!', .!/ l;' .. .!I .J.I "''i ( .,. ' ) 
.1J'U~'U'U11J~'UV1u1:::1J1ru 1,041 \91111.:Jfl bi;1L1J\Jl1 L'111fl1 LL1;'l:::Lelf1'U1'UV11, 2555 111Jfl1el'Urlfl1l 
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'Vl \"lb VI 'U el 

vif'f1~ 

vif'fl>l~1'Ue)e)f1 

vif'fl>l~1'U\Jlf1 

~~f1Uel1bflelU1f1~'U-:I L ;gcl':i b 'Vltl! bb'1~'Sel'U'W\j'1~ -:5'-:!Vl1~'Ufl':if'f~5':i':ilJ':i1"1! 
I 

~~nu-:5'-:i'Vl1~'U\Jl\>11'Ubb'1~tJ':i~b'Vlf'flJ1b'1L61icl 

~~\9lelf1Uel1bflel'1~'U~ el1bflelb'Vl~1 -:5'-:!Vl1~6'Wll'11 bb~~el111'Vlcl 
<Q.IQ.ldl CV 

\Jl~\Jlelf1Ub 'Vlelf1b "ll1U':i':i'Vl~ 

r 

3 

~ f1'11UJ~fllJtJ1~ L 'Vl f'f"ll el-:!'Vl~ L'1i;'f 1 tJi;'f-:!"lJ '11 U':i~ f1eltJ~1 cl~'U~ fl L "ll1 i;'f-:ltJ~ b 1 ruvi f'f 
" " " 

\>1~1'U\Jlf1bb'1~vif'fb!,7"1Je)-:lcilJtl1 ~1'U\>1~1'U\Jlf1 b 'U'Ubb 'U1 b via m "ll1U':i':ii~~'Vle:J~i11 'ULL 'U1b 'Vlile:i b!,l~,:j bb\91 , 
I ICVQ.IQI CVCVVCV 4 I IQJCV CVCVQ.I I 

':iel cl \Jl el':i~'Vl11-:1 '1-:l'Vl1 ~~ 'Vl'1-:I f1U'1-:! 'Vl1 ~ \Jl ':i-:1'1-:l lJ1 (1-:i ':iel cl \Jl el ':i~'Vl11-:1 '1-:l'Vl1 ~ i;'I -:!"ll'11 f1 tJ '1-:l 'Vl1 ~ i;'I \Jl '1 i;'f 1'\J 
' " 

'Vl1-:1~1'Uvif'fb!,7 b 'U'Ubb 'U1 b 'Vie) f1b "ll1'1'U f1'11~~~ Uf11"1'1lJ~1 cl'U11~~el~lJ i;'flJU':iUJ~-:1 L 'U'ULL Vici-:! ~'Utl1~151 ':i 
' , " 

~1 'Vl'1'1-:1'1'Vl~ b'1i;'l1Ui;'f-:1"1J'11 i;,1vrf uu~ b 1UJ~1'Ub vrile:i bb'1~~1'U\>1~1'\Je)e) f1"1Je)-:l''U~cilJtl1'Vl~ b'1i;'l1U " , 
~J"d 1 

4.i::::t. cv 

i;'f-:l"lJ'11 L U'U~'U'Vl':i1U"1!1 cleJ-:i'Vl~ b'1'1-:I bf1~ f11';j'V]tJ()lJ"lJe),:j \Jl~ f1e)'U ( n':ilJU':i~:IJ-:1, 2553) 'Vl~ b'1i;'f 1tJi;'f-:l"lJ'11 

L 'U'U~futl1'11n~1J1 ~h-:i., ne:i'U1 'Vl'1'1'Vl~ L'1ei111 'Vlcl l;'ffl1~V11-:imclm~"1Je:i-:i'Vl~ b'1i;'f1tJ~-:ifl'1e:JUfl'1lJ 
I " ' 

J' .J O d I CV ~ 0 111..c:1 I QJ , I Cit. 1 ,J.,, 
~'U'Vl'11'U1'UlJ1f1bb'1~ b "1!ellJ\Jlelf1U'Vl~ b'1'U 'Vl1 'VllJfl11lJ bb\Jl f1\>11-:I f1'U b 'Ubb\>1'1~U':ib1UJ ~ cJLO'W1~i;'f fl1~'VllJ 

~f1'11UJ~b'U'U "'Vl~b'1i;'l1U " i;'f1lJ1':i()bb'U-:l'Vl~b'1i;'f1tJi;'f-:l"lJ'11 (':itJ~ 1) bb'U-:lelelf1b'U'U 4 '11'\J ~el 
" 

.., .., .., ""J' .J. I ""1 d .J o I ~I 
fl1'U"ll'U'U '1-:l'Vl1~~'Vl'1-:I lJ~'U'Vlu':i~lJ1UJ 27 \>11':i1-:lf1 '1blJ\Jl':i fl11lJ'1f1b0'1clu':i~lJ1UJ 1 blJ\Jl';i bu'U 

' ' 
'Vl~ L'1l;'f 1utl1~ ~~ bbcl n'11'Ur1e:i'U-v1-:ii~ L '1'\J nu'Vl~ b'1i;'f 1U'11'U~'U 61 u1-:itl1~f ua'Vl5'W'1'11 ntl1 nie:i cl L 'U 

'Vl~L'1i;'f1tJi;'f-:l"llm1>1e:i'Uu'U 1~cl~1'U'Vl1-:lfl'1e:J-:l'U1-:iL~cllJ 1 'U'Vl'U1LLi-:i fl1 cl 1 'Ui1tl1~1J1~~~i1J1vhl-li-:i i1 
' 

~';j';jUJ~"1!tl1~~ bb'1~~';j';iUJU'11J 1~~e) ~'Vl'11 f1'Vl'11cl"1!ti~ bb'1~ b 'U'Ubb vrci-:i"lle:J-:l'U ntl1'U1'U1"1lti~~-:i~ 
" 

el'W cl~1J1 '11 f1bb Vici-:! ~'Ubb'1~'U ntl1tJ1~ ~1 ~'U 

'Vl ~ b'1 i;'f 1 Ui;'I -:I "ll'11 \Jlel'U U'U ( 'Vl ~ b'1'Vl'11-:I) '1~ '11 f1'Vl ~ b'1'U el cl '1-:llJ 1'1'\J '1-:1 bf11 ~ b 'Vltl! 

81 Lfle:J m~ LLl;'f~'Uti ~-:ivri ~l;'f-:i"llm V11-:i~-:i 1>1~1'\Je:ie:i n"lle:i-:i'Vl~ rnl;'f1Ul;'f-:l"1J'11 bb'1~U1'ULL 'Vl'1l-l'1e:J-:1'1'U'U 
' 

81 bflelb "1J1"tlcli;'l'U -:5'-:iV11~i'Vl'1-:I 'Vl1-:I ~-:I 1>1~1'\J\Jl f1"1Jel-:l'Vl~ b'1i;'f 1tJi;'f-:l"lJ'11 'Vl ~ b'1i;'f1tJ'11'U'llb 'U'U'11'U~ f111-:I 
' 

~'l~ i1~'U~tlwmru 459 1>1111-:iiilml-lm fl11l-l~mo~clt11~mru 2 bl-ll>l':i u~L1ru'l1'11'U1vrqjbtl'Utl1 

~~ r11LO~cl"lle:J-:lfl11l-lb~l-l~1l-l1f1 tJ1~lJ1ru O 5-:i 4 psu LLl>lL 'Ut11-:itl~i1m11ni1"1Je:i-:itl1b~l-lr1e:J'U<LJ1-:i 

'1-:i 1'LI"li1-:in~LLi-:im'1V111 ~i1r11f111lJb~lJl;'f-:!5-:i 10 psu 
~ vi~ ~ 

'Vl~ b'1i;'l1tJi;'f-:l"lJ'11\Jle)'U nm-:i (1~'11 f1'Vl~ b'1'Vl'11-:1'1-:llJ1 ~-:i bb\91U~ b1 UJLL 'U1 bf11 ~ 1 'Vltl!'Vl1-:I 

.flltJu11'1Uf1Ub"ll\Jlel1bflelU1f1~~cl'U ~-:l'Vl1~i'Vl'1-:l'Vl1-:1~1'U\>1~1'Ul>lf1 bb'1~~-:lbb\9lel1bfleli;'fo/i,:iyj';i~ '1'U5-:i " , 
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U~L1ruthme:i eJ1L.flel~-!JV!\Jm ~-!JV!1~'1-!l'l.1'11'V11-!1~1Wl:rfue:ie:in iJ~tJ~ 377.2 (,)1';i7-!lnb'1L~m 

fl11~~flL\l~c.l'U".i~l.J1ru 2 L~(,)".i L'Ut.!611\J'l.lel-!l'Vl~L'1'11U~iJbfl1~el~V!'11c.lLfl1~ L"1!\J Lfl1~~ Lfl1~~1 
" 

"1'1 "1 ~\J~G'lltJ-QiJ fl1".ii:.J'1~i:.J'11\J'l.lel-!ltl1 L~~ LL'1~tl1 ~ ~ LL'1~tl1 fl~e) t.1c1\Jl,L 'LJ".i(,)1~q~ fl1'1 1~-rua'V15Ym 

,nnJ1ttJtl1'1-!l ~-;i1~L~~Ltl~c.l'l.le:J-!ltl1e:i~1tJ-d1-!l 0 '1-!l 20 psu 

'Vl~ L'1'11U'1-!161.1'11(,)e)\J~1-!JV!~e) (,) e)\J\Je) fl L~~-;J 1 nu~ b1fU'\J1\J'U1 fl".ie) e)1 b.fle)~-!JV!\J~ ".i 

~-!JV!1~'1-!l'l.1'111 tJ-;itJfi-!l-;i~~b zjel~~el f7Uel111 'Vlc.l~'U1~~el-!ltli'Vl~L'1'11U iJ~tJ~'U".i~~1ru 182 (,)1".i1-!l . . 
n1m~m iJ~tJ~Lm~~mm~c.1e:itJ".i~~1ru 59 (,)111-!lri1m1.1~".i m1~~ntJ".i~~1ru 1.5 L~m c.1m1tJ 

"1je)-!JLb~U~~~~e)f7U'Vl~L'1el111 'Vlt.1zj-!JL'U\J"1!e)-!JL~\JL~e)i1~111.1~ntJ".i~l.J1ru 12 '1-!l 14 LlJ(,)".i 'Vl~L'1'11U 

G'lltJ-Qb'iJtJu~nru~i1J1L~~'1-!lfl11(,)eJ\J~\J i-i1m1~b~1.J'l.leJ-!ltl11tJn~LL~-!lelc.lL\J"1!1-!l 23 '1-!l 30 psu 
~ vi ~ ~ 

Lb~U1-!JG'l1\J 1 \.!"111-!Jfl~c.jtJ-;J~ b Ut.!'11fl~el c.l bb'1 ~ fl11~ b~lJ';J~'1~~1'1-!ll.J1 fl 1 \.!"111-!l~iJ cJ\J(,) fl"llfl-;J\JU1-!l~\J~ ·1,. • 

nmm tltJtl1~~ LL'1~ 1~-rua'V15vm-;i1nJ 1ttJtl1'1-!l tJ~~1ruLL'1~'1.fl1'VjJ11 tJ'Vl~LGt'11uttJeJ ~ ti'utJ~mru 
" 

J1~~ LL'1~tJ~~1ruJ1 L~~-;i1nV1~ L'1vt\JtJ zj-!l 1 tJn~J1vrm n-;i~i1J1~~ 1 vt'1'1-!1'1'Vl~ L'1'11UL t1tJtJ~1.11ru , vi~ ~ 

l.J1fl~tJtl1L~~e)e)flG'f'Vl~ L'1el111 'Vlc.l LL'1~J1 b~~-;J~ 1 V!'1 L 'LJ1l.J1 LL 'VltJffi tJ"1!i-!Jfl~LL~-!l'V11L~J11 \J'Vl~ L'1'11U " .,,. 
L'UtJtl1n~e:ic.1 (el-!1'1'U~ Lb'1~-a'"1111'1, 2541 LL'1~ m~tJ".i~~-!l, 2553 ) 'Vl~L'1'11uG11tJ-d'iJm".i11-!l • 
L~~mile:itJ".i~1.l-!lth~L.fl'Vl 1'i!J-!lLL'1~ L yj-!Jyj1-!JLne:iui1~-!l'Vl~L'1'11U (m~tJ".i~~-!l, 2553) 

-



100'br ., 100",r 

07~8' 

'VI:: Lau cw 

VI:: La il1\Jfl il'U \J'U 

('Vl::LaV1a1.:i) 

10km 

5 

100°.27' 100'1r 

tl11LVl!J 

(Gulf of Thailand) 
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2.1.2 a.n1Vi3Jiie11n1fl 

., ' ., 
~'Uvizj~'U1'Vl:-:: L"''11'U'1-!l"ll"'1i'.1~ n~ru:-::\)i1 el1 f11!314, 'U'U~1'1~ L "IJ\Jl-Sel'U (tropical 

moon soon climate) ~-:ii'.Jel1 f11!31-Sel'ULL"':-::cJ'U\Jl f1'1lf1l;'f1'U 1 vin11~1''UBV15Ylffiil1 f1"1Jel-!l"'~~1'1~ 
' •jl , 

\Jl:-::1'Uelelf1b5t1-!lLV!'Uel~~~~1~1m.h:-::b'V1!3l~'Umflfl11"'~~)61~\Jl:-::')'U\JlrlL5ti-:i1\Pl~~~m~1f1~Vl1'1~'Vl) . , ' 
B'UL~tl tJ~mrutl1cJ'Ul;'f"l'U 1 vin 1~:-:: 1~~1m~el'U~"'1fl~~-!lfi'U½1fl~nm tltJn~cJ'U\Jlf1'1lf1LL"':-:: 1 'U1:-::w;h-:i o~ " ul 'U , 

r 
L~el'UYl(J~fl1fl~~-:i L~el'Ufl'Ut11 ti'UL U'U(]~ tlel'UcJ'U\Jl n-qn~:-::i'.JcJ'U\Jlf1'Uelti cJ'U\Jlf1b -w t1-:iu1-:iLL vr-:i Lrn:-::i'.1 

~ruvi\]i1~-:it'U~-!lbLu-:iq~1~Ltl'U 3 q~ (m~~~ilti~i'Vlm, 2558) ~el 

., 
q~1el'U 

q~cJ'U\Jlfl'Ueltl 

q~cJ'U~f1'/!f1 

el ~L 'U'li1-!lL~el'UYl(j~fl1fl~~-!l L~el'Uf1'Utl1tl'U • 

el ti L 'U"lf1-!JL~el'U\Jl"'1fl~~-!JL~el'U~f111fl~ 
'lJ , 

'Vl:-::b"''11u'1-:i"1J"'1Ltl'Uu~nru~i'.1ii~m1~~1-:i1 "llel-!l~'4~vmnmt11~LLfl Lmci-:iLiti-:i 

tJmn:-::w-:i"1J111'Um:-::-B'-:i vi1Lvit1uL~el LLwtJ"'1 'll~'ll'U h-:i-:i1'Uel\Jl£11vim1~ rn~mm1~ Lb"':-::ir-:iLiJ'U ' , 
II d q I .c:ila I 

~1f1"1Jel~"' f1'/l'll .2 fl. L~elU Yl.131. 2552 Yl'U11~u1:-::'/l161l'U 
'lJ 

256,343 fl'U~1 f1'11'U1'Ufl1'1 b~el'Ui-!JVl~~~el ~'U~ b 1ruci~t11'Vl:-:: L"'11'U'1-!l"IJ"'1 tJ1:-:: f1el'Uel1=iiYl'V11-!l fl11 
'lJ , 

Ln~m ('V11'U1 'V111 i Lb"':-::'V11'11'U) 61,719 fl1'1L~el'U Liti-:i~\Jl1 9,466 fl1'1L~8'U tJ1:-::~-:i 5,851 

fl1'1L~el'U LL"':-::bYl1:-::Liti-:i~\Jl1tl1 1,889 fl1'1b~8'U (1hun-:i1'U~~'U1'/l~'ll'Ulij-!JV!1~'1-!l"IJ"'1, 2552) , 
'f .c:i II Q 

f111tJ1:-:: ~-!l b 'U'Vl:-:: b"'11'U'1-!l"IJ"'1~f111tJ1:-::~-!l'Vl-!l tJ1:-::~-!l"IJ'U1~ b"' f1 LL"':-::tJ1:-::~-!l 

Y11ru'llv L'UeJ~\Jli'.J1\Jlt1tJ1:-::'1-:i1'1Lvlelm1e'r-:i=iiY1LL~ii~m1~n11V11tJ1:-::~-:ii'.1eY~11L~~t'Ua~1-:i~m~a-:i , 

Li1eltJ1:-::6/J1f))b~~~1ntmb"':-::i1m1bU~tl'ULLU"'-!l)UbL'U'Ub'U'Uf111'Vl1tJ1:-::~-:ib-B-:iw1ru'llV'Vl1L~tJ~~1ru 
'lJ 

~~1J1"' ~"'-:i Lb~11~ :-::i'.1 n11tJcia ti~'Ufi~ \Jl1tl1 L tl'U n11'Vl~ Lb 'Vl'Uel ~1wi m tia-:i ii \Jl1~ ~-:i \Pla-:iii m 1 Li v-:i 
' 

L'U'Vl:-::L"''11u'1-:i"1Jmb~~iim1Lit1-:itJ"'11'Um:-::-B'-:i~-:i1.1.IJitl Yl.131. 2514 LU'Ufl11Lit1-:i 

tJ"'1n:-::Y.1-!l"IJ11L ~e)f11)1~tl 1~ tl 1 'tl~'U5tJmm~~1f1511~6111&i \Jlel~1L~~i'.Jfl11Lit1-:itJ"'11 'Um:-::-B'-:i b U'U , 
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tl"11 L 'Um~i-:i~'11~qi"1J&:1~-:iV11{9)?1-:J"l.l"11 (m1Jtl1~1J-:i, 2553) U'iil~'IJ'U~-:JV11{9)?1-:J"l.l"11L tlmmci-:iLiEJ-:i 

tl"11 L 'Um~i-:i~'11~tlJ"l.lel-:Jtl1~ L 'Vl~ i1t'U~ LiEJ-:imm U'UB'U~\J?i-el-:J1€l-:J'iil1n~-:iV11{9lo~L -8-:i L 'Vl11 (ilr11J 

LL"1~r1ru~, 254 7) "llti{9l~'Ufitlm~t11mLiEJ-:i1 'U1~EJ~LL 1n 1~LLn tlmn~'W-:J"l.l11LL"1~tl"11n~-r-:i b{9)EJU"11 
' 

n~'W-:J"l.l11~ LiEJ-:i 1 'U1~ EJ~ L~l.lLL 1n-d'l!m1u111J 1~'iil1mL V1ci-:iu111J"ll1~1{9) &J LO'W1~U~L 1ruth LL'11J 1n-:i m-:i 

LL"1~u~nrutl1n'Vl~L"1?11u ~Bmm1i111'iil1 'UU -w -~- 2542 b{91EJm1Jtl1~1J-:i-wum1LiEJ-:itlm1 'U 

m~i-:iB~1-:iV1'U1 LL 'U'UU~nru b{91EJ1€lULf11~EJel (EJnJ. 1'U~1'Uvi~~~1thrnn) LL"1~U~L 1ruu1'Ui1L "1.11 

o ,Q CV QI' '1 .Q ~ a I \ ~I I O Cl.I .Q 

€l1 Lflel'1-:JV!'Url1 'iil-:JV!1{9)'1-:J"l.l"11 b{9) mm~m m'UEJl.l rn EJ-:J u"1n n~'W-:J"l.l11 L u'U'11'Ul.11f1 ?11V11uu1 L 1 ru 
r 

rl'1€l-:J'U1 mel rl'1 e)-:JV!"11-:J LL'1~rl'1€l-:J"ll~ LL~ L 'U'UU~ nru~i1m1 Li EJ-:J'U'11f1~'W-:J"IJ11 LL'1~'U'11ti'1LL{9)-:J 

V!'U1 LL 'U'U ( )'U~ 2) ~1'UU~L1ru 1n~ L~ EJ-:J L -ci'U V!1{9) LLt11i1m1Li EJ-:J'U'11f1~'W-:J"IJ11 LL'1~'U'11Lf11 L vl1t!'U 
" 

L~el'-\11 LL 'Uf1~11J LL V!ci-:J Li EJ-:J'WU'l1'Vl ~ L'1'11U?!-:J"IJ"11i1'11'U1'Um~i-:i~LiEJ-:itl"11i-:ii'Utl1~1J1 ru 4,400 

m~i-:i (m1Jtl1~1J-:i, 2553) 

b{9)EJ~11 tln11LiEJ-:itlm 1 'Um~i-:i'11LL'Un 1~Ltl'U 2 LLUU (m1Jtl1~1J-:i, 2553) ~11J 

?1m'Wf111LiEJ-:i flel n11LiEJ-:itlm 1 'Unwi-:itl1~,\'1~LL"1~f111LiEJ-:itlm 1 'Um~i-:i"1€lml1 (1tl~3) 
" 

n11LiEJ-:itlm 1 'Um~i-:itl1~'11~ flel n11LiEJ-:itlm 1 'Um~i-:i~e-Jf1~{9lflUL'11V!'1nzj,:i,'.1n 
" 

Hnut'U~'Uel~1-:JLL~-:JLL1-:J b{9lm~elf1L'tl1'1{9) "llti{9) "IJ'U1{9) LL'1~ rl111JLL~-:JLL1-:J ~LV!lJ1~'11JflU?IJ71'Wfli1 
' " 

tl1~L 'Vl~LL'1~J1EJfi111J"ll1~~lJ f)'iiJ~Ln {9l~'U'U1~'11 L 'Ut'U~ m~i-:i~1 -ff LiEJ-:i1 'ULL uu~-:inci11-d'iil~ hJ 
'111J11'1"1€JEJ~'U"1-:Jm1J1~~u,l11~ ~-:it!'Uu~nruvh -ff Li EJ-:itlm L 'U'1 n~ru~~-:i nci11l! ni1r1111J~ mdBtl1 

,1'U?l-:J?i{91 hlLn'U 2.50 Ll.lm b{9)EJi11~~u,l1~'U'1-:J'1{9)~1'1{9)Lb~f1~1-:Jfl'U'U)~1J1t\J 50 5-:i 60 L'll'U~LlJ~) 
'U • 'U , 'I 
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flTni c.1-:it.l,n 1 u fl'H::-B'-:i~el ml1 ~el flTHi c.1-:it.!~11 u m:::-B'-:i~'1m.JmL 61J1'1.Jel cinrnL -w 
" " " 

'Vl~el'Vl'l.J~el t.11 "1LFl~el'l.J~11~\Jl1~ fl 11:ft'1.J~-:J61J el-:J1::: ~tnl1 L~ t.l ~1fl 'rn-U-:Jel1'1 ~~ &J ~ fl'U 1mtJ~ ~fl L 'U'l.J 
' " 

~fl'U1'U'V11L 'U'l.JLL'W'Vl~el 1 m \'J~'V11L 'U'l.J'Vl'l.J'Wt.1-:JLL'WLL~::: 1 mlJ'Vl~el'Vlel~1; (PVC) 'V11L 'U'l.J LF11-:JLL 'WL vim'1~~ 
" ' ' 
F111~ LL ~-:i LL 1-:i m~Li c.1-:it.l~ 11 u~ fl~ru:::i1L V1~1:::nuu~ nru~i1m1~~ fl-Uel-:J1::: ~uJ1 L~mJ1~-:i ~1'1 ~ hJ 

' 1 II II 11 

~1fl11 2 L~\Jl1 LL~:::i11:::~'U1.J1ti'l.J~-:JLL\Jlfl~1-:Jfl'l.J~1flfl11 1 L~\Jl1ti'U1t.J 

., 
m:::-u,:i LL 'U'U~el t.11.J1 

..... Q.I I CV d 
m:::'11-:J LL 'U'Uelt.l fl'U'Vl 

" 

1 u'Vl::: L~'11'U'1-:J6ll~1'W'Ui1fl11Li c.1-:it.l~11 'Um:::-B'-:i~-:i'1m LL 'U'U 1~ c.1i1 fl11Lic.1-:it.l~11 u 

fl-rn-B'-:it.l1:::'11~L tl'U~1'U 1 'Vlqj (m~t.!1:::~-:i, 2553) m·Hic.1-:it.lm 1 'Wm:::-B'-:ielci1-:iV1'U1LL 'U'ULnu 1 tJ1 'U'U1-:J 

~'1.J~61Jel-:J'Vl:::L~'11'U 'V111 "1i1 fl11'1:::'1~61Jel-:J L~t.1'11fl Li1f~el1'Vl11~t.l~1nu hl'VI~~ LL~:::61Jel-:J L~t.1'11fl fl11 

-uuri1t.161Jel-:J~\Jl1 L~el61JeJ-:J L~m V1~1i1i1t.l~mrumfl Lnu 1 t.J,i:::~-:i~~~elelelfl~L ,iu~:::~1 c.1'11 LL~::: elel fl~L ,iu 

'Vl'Ll1~'U LL~:::~-:i~~~elt.l1:::61!1Fl~~\Jll'Vl'Ll1~'U~-:J'VI~~ (Fernandez-Gonzalez et al., 2013) 

m1L -w1::: Lic.1-:it.lm 1 'Wm:::-B'-:i 1 'W'<il-:J'Vl'1~'1-:J61J~1t.l1:::'1unui:lqiV11~1-:i 1V1mc.1t.l1::: m1 

1~c.1i:lqiV11V1~fl~elUqJV11t.lmmc.11u·1h-:itJ -w.111. 2540 fi-:i -w .111. 25501~c.1-wum111c.1-:i1ut.l~1mc.1 

I ~ J' dd !-1 ~ I 4 J' Qjc:Jq ~ 1 .., "' ""' 
m1 30 Fl)-:) 'W'l.J'Vl'Vl'W'UuflJ'Vl1'1.Jelt.lL'1~el Flel 'W'l.J'Vl'Vl~fl11L'W1:::L~t.1-:it.l~1 'Ufl1:::61!-:JLU'UL1m'U1'ULL~:::~ 

., " 
fl'rn"U-:Jelcl'Vl'U1LL 'U'U 1~LLn 'Vl:::L~'11'U'1-:J61Jm\Jlel'U'UelflLL~:::fl~el-:J'l.J1i'U fl1'~\Jl1t.161Jel-:Jt.l~1~L 'W1:::Lit.1-:i 1 '1.J 

" 
m:::-u-:i 1 '1.J'<il-:J'Vl'1~'1-:J61Jm Ln~:ft''U'11fl'1el-:J~ fl~t:\J:::~1 t.lfl'U ~el fl11\Jl1 t.lelcl1-:Jtl'U'W~'l.J61Jel-:Jt.Jm L 'U'l.J'11'U1'1.J 

m flfl'U 11.J~fl~t:\J:::flel t.11 'Vlt.lel t.1\Jl1t.1 fl11\Jl1 t.161Jel-:Jt.lmel cl1-:Jtl'U'W~'Ul!'ULn~:ft''ULL 'Vl'U'VJ fltJ1~c.JLO'W1:::"/1 

1-:itl -w.111. 2547 fi-:i -w .111. 2548 (m~t.l·rn~-:i, 2553) ~u~~i1t.l~1mc.1uelt.1elt.1'1'Wu~norn:::L~'11u 
'IJ 
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'j1tJ-:J1'U11iji.Ji;j1fl:::'W-:J"U11\9l1tlelV1-:J;r'lJ'V'j~'lJb'U'U,lTIJ'l'UlJ1fl'1-:J 72 ~'U1 'Ub~a'Un'U1fllJ YUi. 2529 

bfl~(,l'j fl'j 1~1''lJfl11lJ b~ a~ f el'U 25 'j1 tl 'Uel fl''il1 fl YI::: bl;lG11'lJG1-:J"U~ 1 (,le)'U'Uel flbb~'l'lJ~ b1 ru~'U~'W'lJ fl1 'j 

mt1-ua-:i\Ji;'l1a ti 1-:i;ruw~'Ub tlui1u1umfl 1~ mi fli;jeJ-:J'U1'Vl'lJ fli;'la ,:iu1ma fl1'j\9l1 ti-ua-:ium fl:::w-:i 

"U11Bfl~fl~ru:::'Vl~,;!zj-:Jbn~t'U~-:Jbb~'l11-:!Ui;l1tlU 'W.131. 2550 ~a Ui;i1filelal"] Yltleltl\9l1tJU'j:::lJ1(1Jfl?-:ii;'l ::: 

3 fi-:i 5 ~11uu1-:imruUi;'l1'<iJ:::\9l1tJ1'U~fl~ru:::d'<iJ'U'VllJ~fl'j:::-B'-:i J-:idb'Vl(,lfl1'jrud~fl bfi~t'Ufl'lJUi;l1 • 
~U~eltli;l-:1 biti-:i1~ 1 fi-:i 3 b~el'Ubbi;'l:::bfi~t'U1 'U~~~-€l'U (b~el'Uij'U1flJ fi-:ib~el'Ufl'Utl1tl'U) ('Ufll.Jbbi;'l ::: 

.. I 1· """" ""'' flru:::, 2547; 'Ufll.Jbbi;'l:::flru:::, 2549; Tookvinas et al., 1988) bbl;l::: 'U"1!1-:Jflm-:Jfl'UYli;ilJG1-:J'lJ'Vl'jeJ"1f1-:J 
r 

tl1\9l1t1 (neap tide) 'j1tJ-:!1'U'Vli;'l1t1tiuua1u\9l'j-:Jfl'U11fl1'jmt1-ua-:iumaf.i1-:i;ruw~'Ubtl'U i1tJ1'Umfl 

i!'Ubfi~'<iJ1flfl1'j"lJ1~e)e)fl~b'<iJ'U ~'l'U fl1'j\9l1tJ"lffi-:!Ui;l11 'U~fl~ru:::fileltl"]Yltleltl\9l1tlna1b 'Vl~'<il1fl L 'jflbbi;'l ::: 

U'j~\9lfl1tl'Uelfl ('Ufll.Jbbi;'l:::flru:::, 2547; 'Ufll.Jbbl;l:::flru::: , 2549; ~fl-uru1, 2551; Tookvinas et al., 

1988) 

., 
2.1.6 tlruV11flnu11-wu11 'UV1:::Laa1ua.:i'tla1 ., . 

1 Yl'jl.Ji;i-:J 'Ufll.l bbi;'l:::flru::: (2549) wu11u~nrum:::-B'-:ibit1-:i\Jl;l1bm:::t1a ij,J~mruaafl~b'<il'Ui;'l:::mti1 'U 

tl1 4.3 fi-:i 5.8 iJi;i~flflJ/~m -uru:::~u~nru~1~ijm:::-B'-:ibit1-:i,Ji;11i1u~lJ1ruaafl'8b'<il'Ui;'l:::mt11'Utl1 

6.0 fi-:i 6.4 iji;j~flflJ/~m ~1'U'lJ~b'lfUfli;je)-:J'U1'Vl'lJ1 'U'lJ1-:J'lJ~b'l(lJfl el'U"IJ1-:11fl~(,l 1~ ti1 'U'lJ1-:Jfl?-:in 

aafl'8b'<il'Ui;'l:::mti1 tJtl1L"Wt1-:i 2.5 fi-:i 3.0 iJi;j~flflJ/~m fl1aafl'8b'<il'Ui;'l:::l;l1t11tJtl1~-:ifl~111~b'VllJ1:::alJ 

fl'lJ fl1'j bi tl-:Ji\9l1tl1 b 'W'j1:::i1 fii 1~1fl11 bfl ruanlJ 1 m:o1'U"llel-:!'Vh1lJ~i1~-:i bb'l~~ellJ~ (health farm) zj,:i ... 
'1i'a-:iijfii1aafl'8b'<il'Ui;'l:::i;'l1tl1 'Utl1l.J1flfl11 5. 7 iJi;i~flflJ/~m Nuntapong (2009) 1~?ifl~1~'U~~ 

b 'VllJ1:::G1lJ 1 'Ufl1'j b w1::: bi tl-:Ji\9l1tl1'lJ~b 1ruY1::: bl;lG11'lJG1-:J"lJi;j 1 \9lel'U'Uel fl 'W'lJ11 ~'U~~1~ b 'Vlm:::alJ ~a fl1'j 

L'W1:::biti-:ii\9l1tl1 ~el 'lJ~b'l(lJ"1f1tl~-:J"lJe)-:J bfl1::: tlel el1 bflel~-:J'Vl'Ufl'j bbl;l:::el1 b.flelb~el-:JG1-:J"Ui;l1 b ~el-:J'<il1fl 

u~nru~-:imh1 b 'U'U'lJ~b 1ru'ja-:i1'u"Ua-:i L~tl'<il1fl"1ll.l"1f'U fl1'j 1 'Vli;'lb1 ti'U-ua -:i m:::bb&1tl1ii'a tJ ~-:ivi'11 "Hi1fl1'j • 
.. .,. .., ."1 .., J' d .. ~ ft J' ""1 , , J' d """" 

&1:::&1lJ"Uel-:Jel'UYl'j tl1\9lt:1lJ1 fl u'<il'<il'lJ'U'W'UYl'lJ'j b'lfU'Ub u'U'W'UYI ~l.Jab\9l tl '11'U'W'UYIYllJfl11lJ b 'VllJ1:::G1lJ 
' ' 

'11'Vl1''l.Jb 'W1::: bi tl-:Ji\9l1tl 1 ~ a 'lJ~ b1 ru~ial \9l:::1'Uel elflbbi;l :::~ ia11'1i'"Ua-:J bfl1::: tlel bbi;l :::~'U~~ial L'Vltiel'W'lJ11i1 

fl11lJb'VllJ1:::alJU1'Uflm-:i bbi;'l:::fl1'j?im~n-ua-:i Sompongchaikul (2004) ?ifl~1~mm:::Y1'lJ'<il1fl~ 1 Yl'j 

~Lfli'U (eutrophication) 1 u~lJtl1Y1:::bi;'l'11'lJ 'W'l.Jfl1'jbfi~tl 1 Yl'j~ Lfli'U'lJ~b'lru'Vl::: bl;l'11'lJG1-:J"Ui;i1 . ,, 
\9l el'Ufli;i1-:J'l11-:Jb~eJ'Ui1'U1fllJ'1-:Jb~el'U\9li;'l1fllJ 1'UU'W.ial. 2545 '1-:J 'W .131 . 2546 fl'jeJ'lJfli;'llJ~'U~ 160 • • 
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1.~mr;h LU'LI1vta (benthos; Ernst, 1834) lii11.1.'Unt,rn.J61J'U1~~1~,.n'lJ31 3 nci1J ~el nci1J'1(9l1'v1'11~'U r ' , 
61J'U1vl 1 'Vlaj (macrofauna) i1'1l'LI1vl~1 0.5 i1'1~L1J~':i('U 1 tl )'1(9l1'VliJ1~'U61J'U1vlfWl1-:J (meiofauna) i1 

61J'U1~~1 30 11lfl':ieJ'U fi-:i 0.5 i1'1~L1Jm LL'1~'1tWJ'VliJ1~'U61J'U1~L~n (microfauna) i1'1l'LI1~~1L~rnr;h 

30 11lfl':ieJ'U &11'UL V1aj1.tl'U'1\9111ii1vnn 11ii1m~~n'1'U'Vl~-:i 1.-d'U 1~'L~eJ'UVl~L'1 fl-ram1.~cl'U LL'1~1JeJ'1~a 

(1.a11m1.1.'1~flru~, 2548) 

'1 \911 'VliJ 1 ~'UiJfl111J i;'l1 \°lqj ~el ':i~ UUUL 1 Pl LL V1ci-:itl11vi m 'U'ULL 'Vlci-:J eJ1'Vl1':i61JeJ-:J'1 (9l1'11 

~-:ii1uvtu1vt L 'U fl1':i'Vl1J'UL 1cl'U'1l eN'11':i eJ1'Vl1 ':i~a~a1JeJ clL 'LI \9l~n eJ'U ~'LI n ~u&11J1J1J1 fl1':i I.fl~ eJ'U~'1leJ-:J 
1 'U 'U -

'1(9l1'VliJ1~'U~~ 1 ':i-:J~~ ~1 cl fl1':i~-:J ~1eJ cl b 'U(9l~ f)eJ'U~'U 'V11 L itl1~iJeJeJ niiJL ,J'U'1-:J Lfl~eJ'U'1-:J&1\91~ f)eJ'U~'U 
" " " 

LL'1~'1~f11':i'1~'11J61JeJ-:Jm1J1WB'UVl~cl1(9l'11 'U~'U(9l~f)e)'U (Govindan, Z002) , 

'LJ,J,JU'U'Ucl1J 1 -&''1\911'Vli11~mJ-:iifi-:i1J'1fl11~ 1 'LILL V1ci-:iJ1n'UeJt!1-:JLL ~~'Vl'11 cl (V111 -:J fll, 
' 

2538; 1~h,itl, 2520; 1'U111~, 2544; -r"11il, 2552; Fernandez-Gonzalez et al., 2013) L~':i1~ 

L'U'U'1\911~a11J1':i'1Lfl~eJ'U~~1cl~1rn-:ieJtl1-:iaa':i~ "'\911V1'11~'UI.L~'1~"11-u~,i~i1m11J'11J"W'LI5nuu,i~cl 

Vl1-:J~-:J LL 1~ieJ1J~ Ll.(9l f1~1-:J fl'U ~-:J'111J1':i'1'U11J1 L 'VI. 'U'Ul.fl~eJ-:J;ff UeJ flfl111JeJvl1J'11JU':ifU61JeJ-:JLL V1ci-:itl1 1~ cl 
' " 

. ,"" ti I/ d .. ' }!;' ,, II Q 2.3 ~ ~ n ';jZVI\J'llel ~nTnu ~ tl'U I.I. ~~a.n1-w U.1fl~el3JV13J VI elli1Vl1'Wl.11fl'U 

f11':il. U~cl'ULL tl"-:J61JeJ-:J'LJ,J~ clVl1-:J~-:J LL 1~ieJ1JLL'1~fl111J'11J"W'U5Vl1-:J'UL 1\i'l1'Yltl1'111JTrn 

&1-:Ji:.J'1~eJtl':i~"111f1':i '1-:Jfl1J 1.1.'1~':i~UU'Ul.1\i'l i:.J'1f1':i~VIU,J1 f11J'U~cJ'111J1':i'1'V11 L i':i~UU'Ul.1\i'll. tl~cl'UI.L U'1-:J 
' 

~11.L U':iVl1-:J~-:JLl.1~~eJ1J~i;'l1\°lqj~eJ'1fl1mL 1~~eJ1J~'UVI~ L'11~u.fi fl111JL~1J fl111J~ f1 '11':iel1'Vl1':i 

m11J1. ~161JeJ-:im:maJ1 eJ-:ir1tl':i~nau61JeJ-:i~~neJ'U~'U (tl~mrua1':ia'Uvt~cJ 61J'U1vi-ueJ-:i~~neJ'LI~ 'U) 

eJW'Vlfli1 LL'1~fl111JL'U'Uf1':i~-~1-:J L'LJ'U(,)'U 
' " 

Boon et al. (2011) Pin~1~'U~61!1clru-:itl':i~LVl\i'!L'Ul.i:iel{LL'1'U~~U11~-mm~VIU,J 1f1 

1J'U~cJ~eJ~-:ii1~1~V1'11~mnvi,i1na11. 'VI~ ~-:id tl':i1nnm':irucl 1 vt':iWLfli'LI (eutrophication) zj,:i'Vl11 i 
, , ':J.J " 

Ln~ f11':i'1~'11J61JeJ-:J'11':iB'UVl~cJ Ll.'1 ~ Ln~f11':i61!1~e)e)f)ii)l,,J'U 1J'1~~,J1 n 1'1'VI~ Ll.'1~'11':iB'UVl~cJ f)1';j 

neJaf 1-:JU~L 1W"111 clru-:i f11';j61J~VI~ L'1zj-:J&1-:Ji:.J'1~eJ~f1~W~Vl1-:J'1W~1'U1VI cl1 m~ Ll.'1'11 eJ-:JflU':i~ f1eJU61JeJ-:J ' ~ 

---
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.fl:Wel1fl1131 zj,:i~-:ie.m~eJ e) (UV!.fl:wbL"1:::m 11J L 'U'Uf)';i~-~1-:J"lleJ-:Jtl1V1:::b'1 '11'S0'U'Vl~fJ bb'1:::\Jl::: neJ'UU~1J1 ru 
V • V 

111 n~,Jcimrn-:i ~'Vl::: Lmii ~ '11 ni-:iu111J6lJ1 ~ LL"1:::'11 n1J'U~V ;~ a1m 1'1~ -:i ~.m ~eJ~~iHi1 \Jl'U'U~'U'Vl::: L"11~ V - , 

LL'1:::'111J1'S'1 b tJ~ cJ'Ubb i.1"1-:J Lb V!ci-:J~eJ ~el1fli'cJ"lleJ-:Ja\Jl1 b V1ci1ffi~ 
V 

' ' 1 .::ii 1v<t1..::::.c::i10 <Cit, 44:::il cv 

€l\Jl'11Vlf)';i'S1J fl1'S'VleJ~b'VlcJ1 bb'1:::fl11Ln~~1 W'U11'1m'Vl'U1~'U1J'11'U1'U6lJ'U~'1~'1.:lb1JeJ1J'1.fl11:::n~~'U , 

'11n~.:iLn~~eJ1JL ~1Jt'U 1~cJ1 'U~~iin111'Um'U'1:::wu~.:iii-ii1~6lJ'U~L~~ L~cJ-:i 1 Vl~eJ 2 6lltl~ijm11J 

0 1" 0 0 11,/<d( \ I I QJ c:il 

Vl'U1 Lb 'U'U'1-:J ~ Lbn n"11J"lJe)-:J '1 b~ eJ'U'Vl::: b'1 bb'1:::Vl€l cJ'Vl::: b'1 l.b\Jl'1:::W'Url111J'Vl'U1 Lb 'U'U"ll€l-:irl'S'1b\Jl b 6lJcJ'U 
\I , /' 

LL"1:::L€lrl 1r11 m~{1J~1 zj,:itJ-:i:S11Lii~m11J 1~a1J~'1 Vl~eJ Lii~a.fl11:m~~'U (stressed situation) ~eJ , 

a\Jl1VliJ1~'U~'U~'U a~16lJ'U~L~'U~W'U~eJ Vl€lcJ'1€l-:J~h6lJ'U~ Corbula gibba LL"1::: 1~\~eJ'U'Vl~L'16lJ'U~ 

Pectinaria koreni ;-:ia\Jl1VliJ1~'U'1€l-:i6lJU~iJ'Vl'U'1.fl1W~eJeJniBL'1'U~11~~ (Solis-Weiss et al., 

2004) m-s?in~1"ll€l-:J Kumar et al. (2004) W'U11a\Jl1VliJ1~'\J"ll'IJ1~ 1 myi'.ir1111Ja1J-W'Ufit1'Uan~ru::: 

•tm.:i~:::neJ'U~'U 1 'U'U~b 1UJ6lJ1cJ~-:J fl1'Sb tl~ cJ'Ubb U'1-:J"ll'U1~\Jl:::neJ'U~'U bb'1~tl~1nrua110'U'Vl~Vrl1{'UeJ'U 

'1.:lel1'1'1~~-:J~'1~€l fl1'S'1 ~~1'U1'U"lleJ-:Ja\Jl1VliJ1~'U"ll'U1~ 1 Vlru1~ L~ m~w1::: eJ ~1-:J ~.:l'U~ b1 ru~ eJ cJ Ln~'1 ~ 
'\I 1U ,,.. \I , 

tlci e) cJ J TY1-:i 

eJ 'Uf)';i1J1i51'U (Martin and Davis, 2001) ~-:i\J 
' 

Phylum Arthropoda 

Subphylum Crustacea 

Class Malacostraca 

Subclass Eumalacostraca 

Order Amphipoda 

LbeJ1JvJWeJ~i'.j 4 Suborder 1~LLri Gammaridea, Hyperiidea, lngolfiellidea 

.rn~ Senticaudata LLeJ1JvJvrn~i'.1m11JV1'11n6lJ'U~a.:i ii~1'U1'Ua1J1~n1nnn11 8,000 6lJ'U~'11n 100 
V 

1~ial ~1'U 1 Vl(l!lJnW'Uel1PicJeJ~ 1 'U'Vl:::b'1 i.:i bb~6lJ1 cJ~-:J'1-:J'Vl::: b'1~ n 

LbeJ1JvJWeJ~ 1 'U Suborder Gammaridea Vl~eJ LLn1J1J1~~LLeJ1JvJWeJ~ L'U'Unzj1J~i'.1 

111J'Vl'11n6lJ'U~1J1n~a~ lYnw'Ub 'U'Ua\Jl1L~'U 1 'Unci1Ja\Jl1VliJ1~'U 1 'U'Vl~ b'1 ij~1~1 Lb 'U'U"U1-:Jrl~1cJfil~ ,:j , , 
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bb~l;'l~rJU1~f1el'lJ~1c.l 7 ,J~a~ (1,J~ 4) bbellJl'JYleJ~bYIPl~bbl;'l~bYIPlbijc.l '11m1flbbc.lf11~'11f1U~el~elf1 
" " " 

,J~a~~ 7 1~mbalJl'JY1eJ~bYIPl~n penial oroan 1 ri 61J(U~~t,11Lnc.11il~nbvrlein~bU~m.11i.J1i.JbU'U 
~ ~ ~ ~ 

m~ b 'U1Vl'U1'Vlel~ b v1aVl1Vl'U1~~lJ 1 "U 'Uelf1'11f1ilbbellJl'JYleJ~'lJ1~1~~ ij~n~ru~m c.l'Uelf1~'U 1 ~ bb\Jl f1~1~ 

fl'U1~V111~1,11~mi~i1bnc.1 b-d'Ut,11~ n gnathopods (1c.J1~flelf1~~ 11bbl;'I~ 2) 61J'U1~1Vlajf1';h'9i'1bnc.1 

Vl~el n antenna bbl;'!~ uropod ~c.111n11i1Lnc.1 LU'U~'U bL€llJl'JY!a~n61J'U1~i~Lb~ 1 iil;'l~blJ\,11 (i~ 

28 L'l!'U&iLlJ\Jl1 LLellJl'JYleJ~'U'U1~ 1 Vlaj~~~ 1 'U Li;'lf1Yl'lJ'IJ~L1WlJVl1'1~'Vl1LL~ ;vJfl~fl11lJaf1 5,300 LlJ\Jl1 

LLellJl'JY1a~nJ~6ll'W~~~1i1ria'U-U1~ 1 ,J~~LL'1~ n~J1ml;'I ! ~h ;c.11 ~L 'Vl1 ~LL~~ LLi;'l~~vh (Barne, ,·· 

1987) 

-.-: 



I 
~ 
~ 

-$5 
Q..r/J 

ITISSTI 
liiilllllLl 

Accessory Flagellum 

Pereon P\kD] Pleon l · 3 

Pereon 

1 1111m <lU\[ i 

, rt1c1es 

Pereopods ~ -. 

~ 
~ U ros om e - Pleopod 

'HJ~ 4 "'n~ru~i11u'lla-mm.11J1~vtbbv1JvJ'V'lvv1 (Barnard and Karaman, 1991) ,., 

Ison 

lJropods 

Coxae 

13 
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A I ~ 

thmru (abundance) LL'1~';i'ULL'U'Un1'Hl';i~:U1cl\911"1ltl -:J 
'IJ 

~-:ii1~1\Pl~el1~cleliltlbb'V!~-:JJ1 ~61l'W-B1~fl(lJ.fl1Yl~-:JLL1~~m.J~-:J~1lJ1Jirn1m~i-:iu';i~6(!1fl~~-:ii1~1\Pl 
'IJ ' 

1~cl~1lJ1';ir!~:U1nml'i'\.J';i~nmJ61l'U~ rl11~V!'11n61l'U~c V!~el~®~1\Pl61l'U~ 1~61l'U~V!~-:J~i1r111~V!'I.J1mJ'LI 
'IJ ! 

L -w cl-:JYlel ~11 '\.J~n L~el n~-:ii1~1 \Pl61l'U~ L~'LI 1 t1u~L 1rut!t1 V!~eJu;-:i,11t11lilclm:u:u~~~\911~:u1rn1~611t1"1JeJ-:J 

~-:iiJ-81 \91 n~~ L~'LI 1 t1u~ n rut!t1 L "li'LI &l ~611'Ll';i~W;h-:i 1~'L~el'Ll'VI~ L'1 ~mLeJ~vlYlel~ &1~61'J'Ll';i~V!11-:i&1\Pl'l 
' 

Vl'U1~'Ll"ll'Ll1~ l 'V!t\! L'U'Ll~'LI (f61l'W, 2552 LL'1~Leln'Ll~'Ll'VI{ 2552) ~,:iiJ;1\9l~L~eln~1l-&'L'U'Ll~'lf'W-B1~ 

flUJ.fl1Yl~ -:J LL 1~ ~el~~ el-:J \Plel'U~'Llel-:J ~ el n1';i L 'U~ cl'LILL 'U '1-:J"ll el-:J ~-:J LL 1 ~~el~zj -:J ~-:JiJ'tl1\91 ~ :U ~ ~1~ 1 ';ir! , 

tl1~11 -&'~~ m~m1:u~elUn7';iL '\.J~ cl'LILL '\.Jr;i-:i"llel-:i~-:i LL 1~~el~ 1~t!t1~eJ-:iiJr1ru~~llii ~-:id ' . 

• iJ'U'VIU1'VI l 'Ll~'"N 181iel1V!1';i 1 t1u~L 1rut!t1 LL'1~i1u'VIU1'Vl~'LI 1 L 'Ll';iJUU'UL1f!lt!t1 

• i1r111~V!'Ll1 LL 'U'Ll~1n'l'-lmdm vivunur111~V!'L11 LL 'U'Ll"llel-:J~-:iiJ-81 \Pl'll'U~~'LI 1 l 'Ll';i~'U'U 

• i16" m~ru~n1';if1'Llel1V!1';i~LOYl1~ L :U1~:U-:J (hJ~1lJ1';irl'UfU~1 L ,J~ cl'LI 1 '\.Jn'Llel1V!1';i61l'U~~'LI 1~) 

• hJelYlclYlV!'W V!~mfl~el'Ll1Vl11~'1nr;i Ldmn~n1';iL'U~cl'LILL'U'1-:Jl'Ll';i~'U'U 

Thomas ( 1993) n~11'1-:JLLel~YlYlel~11L 'U'Lln~~&1\Pl'l~'Uf'U~11 ~L "V1fl'U~-:J LL'J~~el~ 
' 

1~~ i11-:J:U';i;1\9li'LI ~'U~'LIITT~';i'J~L~'J iJn7';if1'Llel1V!1';iV!'17cJLL'U'U hl11:u~L'U'Lln~~n'Ll'rl61l f1'Ll'1\9l'l n'LI 
' ' 

J-:i'Vi61li-:ii\Pl1 nt1Bt1'Vl~~~1';i V11;11 v61l-u~mm';jm '\.J~clt1Ylq~m';i~n1';int1m'V!1';i 1~\Pl1~mm rumV11';i 

~L 'U~cl'LILL'U'1-:J\Pl1~fl~n1'1 ~-:JL 'U'Lln~~~-:iiJ~1\91LUntl11 'Ll';i~'U'U'UL1fll~L~-:JLf1~ l V!l.) L-d'LI ii-:i nw-B'-:i 
·1 'IJ ' 

L y.i 1 ~ Li v-:i 'LI el n:u 1 nd LLn~m ~ ~ LLel~vJy.i el~ Ei'-:i L 'U'LI el1Vl1';i~'11riqi"ll el-:i~-:iiJ-81 \Pl'Ll1'Ll161l'LI ~~i1"1Jt11~ 

1 V!fl 1n11 L -dt1 n-:i '\.J LL'1~'\.J1;11 L 'U'Ll~'LI :u1nn1';iPln~1eJ-:i!'i'\.J';i~ nel'U"llel-:Jtl1V!1';i 1 t1m~ L y.i1~'\.Jmn~~1 
·~ ' 'IJ 

elel'LI (Osteogeneiosus militaris) LL'1~'\.J1;11n~~'JLL~-:J (Arius maculatus) l'Ll'Vl~L'1~1U~-:J"ll'11 

LL'1~ ~-:i Penaeus indicus LL'1~ P. merguiensis :u1nei11(>\'1~~6"-:i Yl'ULLn~m~~LLel~vlYleJ~L'U'LI 

el-:J!'i'\.J';i~nel'UV!6"n (L~11m LL'1~flru~ 2546; Angsupanich et al., 1999) :u1n'U'Vl'U1'Vl"lleJ-:JLLn~ 
' v 

~1~~ LLel~vlYlel~ l 'Ll';i~UU'LIL 1ia1 m1~V!t11 LL 'U'LI r111~V!1;11nV!mcJ"lleJ-:J"tl'U~ Lifoi1n1';i';i'Un1'L!Ln~;'LI 1 t1 

';j~'IJ'U LLn~m~~ LLel~vlYlel~:u~i1m1~eielt11 Vl'J~el n7';i';i'Un1'LIL V!~1d1~~1 cl 1l.l~11J1';ir!el'l'-l clYlV!lli '\.Jel tj 

~~'Ll1~nr;i Lb'1~i1r111~'11 L Yl1~ ~el';i~'U'U'UL 1 fll~el~el1~ cl LLi;l~ L ~el-:J:U1 n Lbn~m~~ bLel~vJy.i el~ L 'U'LI 
'IJ 
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iln'U1~cJvfl -ff LLm.Jm~~ LLal.lvlvrn~ L tl'U (il'J~ ~ ml.lnT~L 'IJ~ cJ'\JLL 'U'1.:JG'l.fl1Yl"lle:J.:J';j~uu 
. I 

-J 1!ilmnl.!1cJ 1~moY11~ 1 '\JL"ll\Jle:iuei'Uvfl -ff~n~ne-J'1m~'V1Ulil1nr1';i1utl1l!'U m 1l.!L tl'U~me:i.:i\Jl~mm • 
.. tlm ~€}'\J '11 ';i\Jl n~1.:Jlil1n~fl'\JL Yl~c.l.:J LffVl~'V!'U~ ';j'Jl.Jlr.:i5.:i1 -ff un~l.11~~ LL€llJvJYl€l~ 1 '\Jn1';i'Vi1 

ioassay L~el'Vl~G'le:ium1l.!Ltl'U~~ (toxicant) 'V!~€ll.!'1,fl1P~ (pollutant) LYl';i1~LLnl.lm~~LLe:JlJvJ 

8~1il~el€l'U1vt1ffJ1i\Jllni;ll.JLvJ'\J(111~'\J61 1lJ111il~ctJ'\Jfl.:J 'U ~€lc.l 1~\~€l'\J'Vl~L'1 'V!~8~11L'U';i1~ anJ .:i , I , 1\.1 

nl.lm ~~ LLal.lvlYI e:i~ 5-:iii n1';i L 'IJ~ cJ'\JLL 'IJ'1.:i Lde:i 1~~u~'V15Yl '1'V11.:J n1 cJ fl1Yl~'\J 1 1lJ11'-il ~ L tl'U n1';i 

-;um '\Jvt1J1~'\J lil 1 ne:i'J'\J';i'\J n1';i L 'IJ~ cJ'\JLL 'U'1.:Jfl11l.l L~l.l 'IJ~l.!1t\J €l e:in~ Llil'\JL 'Utl1 (De-la-Ossa-• 
:arretero et al., 2012; Cesar et al., 2004; Fernandez-Gonzalez et al., 2013 and 2014; 

=-eish and Barnard, 1979; Nair et al., 1983) 

De-la-Ossa-Carretero et al. (2012) 1~~n~1fl1';i~U'1'\J€l .:J"lleJ.:JLLm.Jm~~LLeJ:i..Jvl 

B~ ~ eJ:i..J'1fl 11~J1 L~cJ lil 1 n'll:i..J'll'\JU~ L 1 ru"111cJ ~.:i L '\J'LJ';j ~ L 'V1131'1 L 'U'U Y1u11m1l.l-o mil.I LL'1~ r111l.lvt'11 n . ' . 
_ :~'tl€l.:J LLnlJ:l..J1 ~ ~ LLeJ:i..Jvl'V'leJ ~ LL 'LJ';itJ ner'\J flU';i~ c.l~'V11.:Jlil1 n LL 'V!'1.:J f11 L 'U~ '11 L~ cJ LLn:l..Jl.11~~ LLeJ:l..JvJYl€l~ 

, a'1tl"O'U~ii n1';i\Jl€JU'1'\J€l.:J~1€l.:J 11~el'1fl1YILL 1~~e):l..J~L 'U~c.l'\JLL 'U'1.:J LL'1~lJnlil~'U1lJ1 b "tlL ~8'Vl~'1eJU 

--;":l..JLtl'U~~ (Ecotoxicity test) 'V!~eJ Cesar et al. (2004) 1~'Vl1fl1';i~n~1L'1'V!~vt'Unb'U\Jl~na'\J~'\J 

. :.i i LL n :i..J :i..J 1 ~~LL Bl.I vl YI a~ LL'1 ~ LlJ '\J 'V1 ~ L'1:i..J 1 'Vl ~ '1 e:iu L ~ a ~"ll au L "ll \JI "ll a.:i:i..J '1 ~ ~lil 1 n L '1 vt~ vt'U n 
'U 

' ., ., 
---/~m~n"lleJ.:J Fernandez- Gonzalez et al. (2013) viPin~1e-J'1m~'VlU"lleJ.:Jfl1';iLYl1~L~cJ.:ii1J11tl1 

- ~ .'lLU'll1 cJ~.:i~m ,J~ c.l'\JLL 'U'1.:J"lJe).:J'LJ';i~'ll1fl:l..JLLn:l..JlJ1~~ LLellJvlYl€l~ YIU11 fl11:l..J'V!'11n'll'U~"lJe).:JLLn :i..J 

- -~ ua:i..Jvl'V'leJ~L~:i..Jtmda';i~cJ~~'41.:i1n'1aan1'1J,nnm~i.:iL~:i..Jt'\J Reish and Barnard (1979) 

" ... Bellan-Saniti ( 1980) n'11111LLm.Jm~~LL€llJvJY1e:i~u1.:i'llil~iim1l.l'Vl'\J~€llJ'1~~1 '\J\Jl~ne:i'U~'\J 

~.., 1';iL 'IJ~ cJ'\JLL 'U'1.:J"llm LLn:i..Jm~~ LLeJ:i..JvJY1a ~ LM cJ1ie:i.:it1u';i~ ~U"i.1€l .:J :i..J'1~~1 'U~.:i LL ,~~e:i:i..J 'll'U ~"t.la .:i 

• 1~~ LLe:i:i..JvlYle:i~iS.:iL tl'U~'ll'U(1~r1rufl1Y1~.:iLn~~a:i..J~~1 'Un1';iL iL ~eJ'LJ';j~ LiJ'UtJ'1m~'V1Ulil1n • 
• ~e):l..J LL'1~ 5-:iii n1';i 1 'tlLLn:l..Jl.11~~ LLeJ:l..JvlYleJ~L ~€)Ue) n'1m'\J~"l]e),:J';i~UU'UL 113llil1 nfl1';i';iUn1'\J 1 '\J 

--i ';i'ULLUUJ.:Jlil1n5';i';ilJ'll1~LL'1~1il1nlJ'U'ls-~ (\Jl1';i1.:J~ 1) • 

• '!it! fl1 ';iG'l{1.:iLL '\J1'U~fl1~.:JL vicJ:i..J 'V!fY1'Vl~L'1L vicJ:i..J 1~mLnl.lm~~LLeJlJvl'V'leJ~lJ m tl'Un~:i..J~.:Jii;1 \Jl 

-:- .: ·\-rr1m~~ma.:i~'Uvfl '\J';i~Uu vt~eJ€l11il 1 i~~\Jl1lJfl1';j~'IJY'J"lleJ.:J';j~uufa,!il~L~a:i..J 1 'Vl';il.l L~ cJ 
'U 
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1Jrn.Jnm (Moura et al., 2004) 

2. 6 01)An"11ttn11111'iflue111wvrnfl t u'U'it 1cu'Vl::tfta1'Ua-li'tlfl1 

'Vl~ b'1'11U'1-:l"U'11 b 'U'U'Vl~ b'1'11utl1n~m1 ij fl11b tl~ V~bb U'1-:li'1111J b~l.J"l1'N f111-:l~-:l bblJl 

0 ~-:i 34 psu ijfl11'V11fl11'th~1J,:j ~l.J"lf'U bn~\ol)fl);l.J h-:i11'Ubb'1~f)'iJfl111JIJl1-:l~ zj,:in'iJm11Jb'V!~1d 

l~ri1 m 'Vl"UcM b~Vci'Vl~ b'1'11U vi'11 ~ij m1tl'Ub ~eltl'111m"1111 'Utl1fie1'U-u1-:i'1-:i m1Pin~1 bbn1J1J1~~ 
'IJ 'IJ 

I !LI I II 

e11Jvl~e1~ 1 'U'Vl~b'1'11U'1-:l"U'11b~l.J~-:lbb1Jlll ~.fl!. 2468 1~v Chilton ;,:it 'U"Uru~ir'U1~11v-:i1'Urn1 H 
12 "lf'U~ 'iJ1f1 10 1-:i!311Jle11J1til~ijm1Pin~11~v,!n1'1m~e1v1J1 ij11v-:i1'U"llel-:lbbn1Jm~~Lrn1Jvlvrn~u 

~n ru'Vl~L'1'11U'1-:l"U'11\,lel'UU'U ~u 16 "lf'U~ (Bassarawich, 1985; L'111.fl1 bt'1~i'lru~, 2548; 

uensirikul et al., 2007) 'Vl~L'1'11U'1-:l"U'11\,lel'Unm-:i ~u 8 "lf'U~ (L'111.fl1 ~'1~i'lru~, 2548) LL'1~ 

~b'1'11U'1-:l"U'11(,)el'IJ'Uelf1 10 "lf'U~ (Bassarawich, 1985; Angsupanich and Kuwabara, 1995; 

Ariyama et al., 2010; Wongkamhaeng et al., 2014) ~-:l\,1111-:i~ '2 



·:: -"tUJ~L\JltliL 'SL \JE.JtJ 

"'.'Ju) 

., ., 
,11ii-r,:n n 

'1f:W'1ftJ 
' 

tl1';i 

n11~uUflUu~'llu~U'SZ~1A:W 
u.n:w:w1i,iu.u:wi-wu,i 

I 
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~11:w'Vlm n'-iililil LLa::m1:wV1u1 LL i.lu De-la-Ossa-

'1J€l~ LLtl:W"1~lil LLtl:WYh'lt11ilM1M L~ tl Carretero et al., 

Q ~I d 
LLtl:Wl..11-SlilLLtll.JTI~tllilalila~UJtl~'IJ 

tl~mru 1a'Vl::'Vl,1m ~l.l(u 

A11:W'Vl'IJ1 LL U'IJ'll tl~ LLtl:Wl..11~\il LLtl:WW 

2012 

Cesar et al., 2004 

Fernandez and 

Gonzalez et al., 

2013 

~ 
t11'Stl'IJLUtl'IJ ~'IJ11U.tl:Wl..11~1ilU.tl:WW~tllilLL\Jla::'lllilil Reish and 

1ul1l::tltl'IJ ijm1:weit1u1'Vl1\Jltltl 1'S'U'IJL~tltJ1~ Barnard, 1979 

\J\1-.lf)'IJ 

A11:WL~mtltJiJ'1~tJ'Vl~tl~~--1~rn1\1 Nair et al., 1983 

A11l.JV1a1n'1flililua::A11:wV1u1ui.lu 

'lltl--1 LL tl:W:W 1 ~ lil LL tl :wvl~ tl lil a lil a~ 

--



AMPHILOCHIDAE Gitanopsis sp. 

AORIDAE 

CALLIOPIIDAE 

COROPHIIDAE 

ERIOPISIDAE 

HYALIDAE 

ISCHYROCERIDAE 

KAMAKIDAE 

Amphilochus sp. 

Grandidierella gilesi 

Grandidierella megnae 

Grandidierella 

taihuensis 

Grandidierella sp. 

Paracalliope fluviatilis 

Paracalliope indica 

Monocorophium 

acherusicum 

Eriopisella sechellensis 

Victoriopisa chilkensis 

Hyale brevipes 

Cerapus sp. 

Ericthonius brasiliensis 

Kamaka songkhlaensis 

Kamaka 

appendiculata 

✓ , 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

\'1::Lilfl1\Jfl-il'tlil1 

✓ 

! 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

18 

., ... 
el1-ileH 

Angsupanich et.al, 2006 

and Ruensirikul et al., 

2007 

Ruensirikul et al., 2007 

Angsupanich et.al, 2006 

and Ruensirikul et al., 

2007 

Buensirikul et al., 2007 

Ruensirikul et al., 2007 

Angsupanich and 

Kuwabara, 1995 

Bassarawich, 1985 and 

Ruen~rikuletal.,2007 

Bassarawich, 1985 

Angsupanich and 

Kuwabara, 1995 

Ruensirikul et al., 2007 

Angsupanich and 

Kuwabara, 1995 

Ruensirikul et al., 2007 

Angsupanich et.al, 2006 

and Ruensirikul et al., 

2007 

Angsupanich and 

Kuwabara, 1995 

Ariyama et al., 2010 

Ariyama et al., 2010 



'Nfl 

LIUEBORGIIDAE 

MAERIDAE 

MELITIDAE 

MELITIDAE 

OEDICEROTIDAE 

PHOTIDAE 

PHOTIDAE 

TALITRIDAE 

!dune/la chilkensis 

Maera sp. 

Quadrivisio bengalensis ✓ 

Quadrivisio sp. ✓ 

Melita setifl.agella 

Melita latifl.agella 

Perioculodes cf. 

acuticoxa 

Gammaropsis sp. 

Photis longicaudata 

Photis sp. 

Unidentified 

Platochestia japonica 

✓ 

✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

19 

Angsupanich and 

Kuwabara, 1995 

Angsupanich and 

Kuwabara, 1995 

Ruensirikul et al., 2007 

Angsupanich et.al, 2006 

Ruensirikul et al., 2007 

~ Wongkamhaeng et al., 

2014 

Ruensirikul et al., 2007 

Angsupanich et.al, 2006 

and Ruensirikul et al., 

2007 

Angsupanich et.al, 2006 

and Ruensirikul et al., 

2007 

Angsupanich and 

Kuwabara, 1995 

Angsupanich and 

Kuwabara, 1995 

Ruensirikul et al., 2007 
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o .fddcv, ~ ~l l ~ 
fl1V!'U~V'l'U'Vl bfl'Ume:J tl1-:J bbfl:IJ:IJ11~ bbe):IJ Y~V'le)~ 'U1b 1ru'Vl~ b'1'11'U?Wll'11 t,Je)'U'U el fl 

- - ... EJ e) ) el1bflmne:i-:i&1-:J"ll'11 ~-:iw!~&1-:J"1!'11 L~tl~~V!'U~btl'U~'U~511:IJ"ll1~ V!~e) 'U~b1ru~hJiim1 

-~ i EJ-:iit,)1'11 12 m;ni1 bb'1~u~nru~iin11bvi1~Lit1-:iit,J1'11 12 &1mi1 (1tl~ 5) 11:IJ'<il~bn'U 
'U ' 

~ d QI ~ CV I 

~~' 1-:i 'Vl-:JV!:IJ~ 24 &1m'W r11e:iur1'1:1J1~t1~'<il1mb'W1m~"ll-:i o, 100 Lrn~ 200 b:1Jt,J1 Lnume:im -:i , 

- - :a~ 3 iJ1 fl11bnu~1e:i~1-:ibb~'1~ri f-:i '<il~ 1-&\~'U'Uf11V!'U~t,11bb V!'U-:J'U'U L'1fl'V!~e:i~vhe:i&1 (Global 

-:: - ning System: GPS) L~t11"tlbrl~e:l-:JV!1'Ylfl~'U'U~'UL'1flbb'U'Uije:i~e:i (GPSf ~~e:i Garmin i 'W 

-:: : ....,ap 62s Thai b~e:i"li1t11 'Ufl11~'UV!1~~t,J1:IJ~f11V!'U~ H 

• '1~bf1'U~1e:l~1-:J'U~b1UJ~'U~511:IJ"ll1~ ('<i!~~b~tl1) , ' 
• '<il~bf1'U~'Je)~1-:J'U~b1ru~iin11bV'l1~btt1-:iit,J1'11 ('<i!~~bb~-:J) , ' 
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Lfl'U 1J11 el~ 1-mm.Jm ~ vl LLel:1.JvJYrnvl 1 uu ~ L 1 ru'Vl~ L'1?11 'U?l-:1"1.1'11 (,)eli.J u el f1'Vl n L~elm tlu • 
';i~V~L1'11 1 ti ~-:I-LL~ L~eli.J'W~?l~f11Vi.J 'W.?l. 2557 '1-:IL~eli.J~'11fl1J 

1

'W.?l. 2558 LvlVLiLfl~el-:I\Jlf1 

- .f.,j.,.., av·- .f., 
(,)~f1mmu Ekman' s grab "l.li.J1vl'Wi.J'Vlvti.J1(,)vl 0.04 m11-:1L1Jm Lf)'U(,)1el V1-:lvli.J(,)~ f1eli.J'Wi.J'Vlel -:I 

II ' 

'Vl~L'1?11u'1°1u1u 3 '111~el?IC1TU -:ieli.J\J11el~1-:i~1v(,)~Lrn1-:i-:iel~"l.li.J1vl(,)1 5, 1 LL'1~ 0.5 ii'1~L1J(,)1 LL'1~ 

fl-:!?lfl 1'W \J11 €l ~1-:iiuvi ~1 ti LLel'1 f1 mrnci'm 1:1.J L "IJ:l.J-V~te:i V'1~ 90 '<il 1 nt!u ~ vl LW f1LLf11J1J1 ~vl LL€11JvJ'W €l 

vl€1€lf1'<il1f1(,)~f1€li.J~i.J (sorting) L i.J'M€l-:l'Un~f11';i LL'1~f f1'1!1'1?1fl1'W\J11el~1-:I L i.JLL€l'1 nmrnJL -V:l.J-Vi.J{e:i v 

'1~ 70 m11~'U"ll'WvlV11 Lvl t1 Pi m!l-1"' ru~1u~1 v n~€l-:l'<il'1'Vl11?1i.fa uum(,) el~Lm ~mw f1"ll'Wvl'<ili.Jfi-:i1~~u , ... ' 
"ll'Wvl LL'1~'W'U'11i.J1i.J \J11"1.1€l-:I"' (,)1Vf'U1~i.JLL~ '1 ~"ll'Wvl L i.JLL~'1~?1m'U"l.l€l-:I LL~'1 ~ L~€li.J~ Lfl'U\J11 €l ~1-:1(,)1 :l.J 

Barnard and Karaman (1991) LL'1~ Ren and Andres (2012) 

f11Vfl1'WLL'1~ Lr1i1"1.1e:i-:1J1 1~ LLn elruvtfliilvl t11 -ff Lr1~el-:11vlelruvtflilLL uu-wn-w1 m11J L~:l.J Lvl t1e:itl mcl1vi 
'I " , '\J , 

fl111JL~1J (refractometer) LL 'U'U'Wf1'W1 fl111JLUi.Jmvl-~1-:I Lvlmfl~el-:11vlfl1fl111JL tli.Jmvl-~1-:1 (pH 

meter) LL'U'U'Wf1'W1~"M€l WTW iu pHTestr20 LL'1~fl111J~i.JL&'1Lvlt1LiL'1Jfi~"1n (secchi disk) 

Lfl'U\J11€1~1-:l(,)~f1€li.J~i.J LvltlL i Ekman grab 1 uu~nrum:i1-u~Lfl'U\J11€1~1-:ILLf11J 

1J1~vl LL€l1JvJ'W€lvl Lvlt11vlfl111JL 'Ui.Jmvl-~1-:i Lvltl 1 iLri~€l-:11vlfl1fl111JL 'Ui.Jmvl-~1-:1 (pH Meter) LL 'U 'U 

'Wf1'W1~"M€l WTW iu pHTestr 20 '<il1f1t!i.J'U11~(,)~f1eJi.J~i.J'1-:!Li.J~-:!L'W~L€lvi~u (polyethylene) 

ne:ii.J'<il~i.111t1P1n'l!l-11 i.J'Mel-:it1n~m1 

6:::# .iQ II .c:ii,QJ I I Q.I I 

?I f1'l!l-1"1.1i.J 1 vl €li.Jfl1 fl "1.1€1 -:I(,)~ f1 €li.J vli.J vl1tl15 f111 ';i €l i.Je.J1 i.J (,) ~ LLm-:1 '<il vl f1 '1:l.J €li.Jfl 1 fl"I.I €1 -:1 ' , , 

(,)~f1€li.J~i.Jlvlt11fi"l.l€l-:I Wentworth ( 1922) (1tl~ 6) '<il1nt!urhu1ruvt1ri1{e:it1'1~"1.1€l-:!€li.Jfl1fl~i.J"ll'Wvl 
~ . 

~1-:16] ~€li.11vt'Uf1(,)~f1€li.J~i.J\r-:ivt1Jvl LL'1~1vl'U~lJ1UJBi.J'Vl~V1(,)~LvlV1fi f11';jL~1 (loss on ignition) 

(Bale and Kenny, 2005) '<il1nt!ui.l11 tlr11u1ruvt1{e:it11;1~"1.1el -:! tl~1J1ruai.J'Vl~t11(,)~ (% Total 

Organic Matter: %TOM) 
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2.5.1 1Lfl11~'Him.1mdel-:i~'U 1~W1Lfl11~'H'Vl1~1LO~cJ (mean) ~1~1'ULrjcJ-:ILU'U 
'IJ 

• 1vi111'U (standard deviation: SD) "Uel-:l'Ulil~cl~-:ILL'l~~m.JLL'1~fl11l.JVl;tJ1LL'U'U"Uel-:ILLm.Jl.J1~~LLell.Jl'J 

rel~ 1 mL~'1~L~el'U~'V11fl11LflU~1el~1-:I 

' i 
2.5.2 1Lfl11~'H'Vl1~1~"1li1m1l.Jl.J1f1"1l'U~ (Mfgalef' s index, D) (Margalef, 1951 

t'1-:i1 'U Clarke and Warwick, 1994) "Uel-:ILLfll.Jl.J~~~LLell.Jl'JYrnm~'Vl11-:1'1mi1LL'1~ 1 'ULL~'1~L~el'U~ 

.~u~,el~1-:i G11l.J11t:1r11'U1ru1~~v1-&'G1l.lm1~-:i-d 

D = Margalef's index 

S = the number of species 

N = the total number of individuals in the sample . .,. 

2.5.3 1Lfl11~'H~"1li1r111l.JV1&11fl'Vl&11cJ (Shannon-Wiener index, H) (Shannon 

:"d Weiner, 1949) "Uel-:1 LLfll.Jl.11~~ LLell.Jl'Jyjel~1~'Vl11-:1'1t:l1i1LL'1~ 1 'ULL~'1~ L~el'U~ LflU~,el~1-:I 

·~mru 1~v 1-&'G1l.lfl11~-:i-d 

Hs = - LPi log Pi 

Pi = lil1'U1'U~1LL~'1~61l'U~/lil1'U1'U~T~-:l'Vll.J~ 1 'W'1mi1LflU~1el~1-:I 

Log Pi = Natural log of Pi 

2.5.4 ~"1Ji1m1l.JG1J1LG1l.Jel (Eveness index, EH) (Pielou, 1975) "ilel-:II.Lfll.Jl.J1~~ 
~ I .. 1 I "' "" d ., I O 1 1" ., ~ ... TI'Yi el~1~'Vl11-:1'1m'ULL'1~ 'ULLIJl'1~L~el'U'V1Lf1UIJl1elV1-:I fl1'U1ru ~cJ 61l6'1l.Jfl11~-:l'U 

2.5 .5 1 Lfl11~'Hfl11l.J LLIJI f1~1-:l"Uel-:l'Ulil~cJ~-:I LL 1~~ ell.I 1 'W~'U~611l.J61l1~ LL'1~U~L ,ru~ii 

- -"; .'Yi1~Lt cl-:1'11Jl1t111~v t-test LL'1~1Lfl11~'Hfl11l.J LLIJlf1~1-:l"Uel-:l'Ulil~cl~-:I LL'l~~ell.J 1 mL~'1~L~el'U 1~v 

OVA 1~vhhLLf11l.J SPSS L1el{-a''U 16 

2.5. 7 1 Lfl11~'Hfl11l.J fl~1 cl fl~-:l"Uel-:ith~"1l1fll.J LLfll.Jl.11~~ LLell.Jl'Jyjel~ (fl11l.J'Vl&11 fl 

- ~~fl11l.J'Vl'U1LL'U'U) 'Ulil~cl'V11-:lf11cJ.f)1'W"Uel-:i~'UIJl~flel'U (fl11l.JL'U'Uf11~-~1-:i %sand %silt 

y Lrn~%TOM) LL'1~'Ulil~cl'V11-:if11cJ.f)1V'j"iJel-:it11 (elru'Vl.ni1 fl11l.JL~l.J fl11l.JL'U'Uf11~-~1-:i ) 
, 'II 

-



23 

1:::vi11~'1t:n'Um1::: 1 'ULb~'1::: b~el'U~Lfh.J~'.lel ~1-:i 1 bf111:::~V1'11 EJ ~'.l Lb 'lh~'J EJ15n11~ t,1f1~1J ( Cluster 

Analysis) bb'\.JU Group Average Linkage Lt,1EJbbU~~F11fl'.l111"1lf1"1!11~--rn log (X+l) 1-&'n1 1 

f'i1'U1ruvi1~11iJ1:::~'YlBm111f1~1EJfl~~~'JEJ15 Bray-Curtis similarity index bb'1t,1.:J~'1b'U'U.fl1yj 

dendogram bb'1::m1~'1ei~i1~.fl1EJ1~m11bfl11:::~ Multi-DimensiQnal Scaling (MOS) Lt,1 EJ 

1u1um11 PRIMER b'JeJ{-a''U 5.0 

2.5 .8 1 bf111:::~m111~1J'W'Uth:::vi1 ~~ih1~ EJ~~ bb 'J(,l~e)1J nuu1:::'1!1fl11 bbf111111~\,l bbel11 

~ 'Welt,11:::V111~'1fl1'U bb'1::: 1 mL~'1::: b~el'U~bn'\.J~'JmJ1~ 1 bfl11:::~bb U'\.J~t,le)'U~'\.J~'J EJ1fif11':i1 bfl11::: ~ 

m fli.J1:::neirn=8~~11T'1 (Exploratory Factor Analysis: EFA) 1t,1EJ Spearman (1904) e11~1'U 

rir~vi m bb'1:::u1::: b'1~~ <2557) b ~eimm111~11-w'U5-uei~ bbn11111~t,1bbei11vJyjeJ(,l nuu'<il lij EJ~~bb'Jt,1~ei11~il ... ... 

2.5. 9 1 Lfl11:::~m111~11-W'Ufi1:::vi11.:iu'<iJlij EJ~~ LL '.lt,1~ei11nui.J1:::;1f111 LLn11111~t,1 Lbel11 

-w eim:::Vl11.:J'1fl1'Ubb'1::: 1 mL~'1:::b~el'U~bn'\.J~'Jel~1~ 1 bfl':i1:::~'1Vl~1l'W)..15fl11 'UijfleJ'1 ( Canonnical 

:::::orrespondence Analysis: CCA) Lt,1EJ1miJ1LLm11 MVSP nei{-a''U 3.12d* 

:,,111mV11JJ L'U':ibbf1111 MVSP version 3.12d t,i1'.l'ULV1'1t,i1~'<il1f1 http://www.kovcomp.com zj~ 

e:'1(ll1\Jl 1 m m~t,IEJ hJL~EJFi11 -8'~1EJ 

w 



PHI-mm 
COVERSION 

<I = log 2 (d In mm) 
1µm =0.001mm 

~ ! SIZE TERMS SIEVE "' Ill Number Settling Threshold 
,.; .,1 (after SIZES .!! "'iii of grains Velocity Velocity 
g liii Wentworth,1922'1---,----t e.5 !I:! p r m (Quartz, for traction 
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ih 'ii .§ 'c" ~ ~-! e g 20°C) cm/sec 
'V t---m....,m,.,,..,,--+-~-:::~--1 o ~ o "'iii o 1-----...---.11------1---.----1 
-8 256 10.1 • z !ii tz ~.a: ::~ . ., 1o ~i 
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·ru~ 6 n1':i~\9lflci1Jel'Ui11rl"1lel-:l\9l~fle)'U~'Ub\91~15 Wentworth (1922) " . , 
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-;[f
1

1~Yn':i1:wL\Ple:J{J~ 12 l'lf~ b'U'U':i~tl~b'Jl;l1i~bb~b~e)'UYl')Pl~frnJ'U Yi.Pl. 2557 5~ b~e)'U~l;l11'1:l.J 

1 1., 0 JI .J4 !'1 .. JI .J .. ( . . ) ... 4 
2558 ~ti ~fl1Vl'U~Yl'U'Vlfillfl~1bu'U'U':ib'JUJ'Vl'U'V15':i':i:l.J"tl1\Pl Pnst1ne areas 12 '1'11tJ 11/l~ 

~ tl'U~'Jtl tl1"111tlbl;ltJ ~'U~e)~,rfl,; b'UtJ~tJ bbl;l~'U~b'Jru~nrn1b'Vl1~btt1~'11Pll'11 (Aquacultural 

=cS 12 mnu '11:l.J1':imb'1~~-Ve:J:l.J'1"1.l e:J..:J bb~l;l~b~e:J'U'1':i'U1~ ~,:i,Q 
'U , ~ 

,: 
3.1.1 ~C\A.f11'W\.!1 

l'l'J1:l.J b~:l.J (salinity) fil1bu~tll'l'J1:l.Jb~:l.J•IIB..:J'111 'U~'U~5".i':i:l.J"111~ibb'1~'U~b 'JUJ~ijfl1':i 

~ Jv..:i&11P11'111~ bb\Pl fl~1-!lfl'Ue:JV1..:JijiJmh~'qj'V11..:J'1c\&J (p>0.05) bb~ijm1:1.J Lb\Pl fl ~1..:J fl'U\Pl1:l.J b~e:JtJ~ 
• , 1 q , ,J Q J 1 .c::!il CV , Q,J .cit , d 
- J~tlEJ1..:J ~tl:l.Jl'l1bul;ltll'l'J1:l.Jbl'l:l.J\Pl16l~ 'Ub~e)'U5'U'J1fl:l.J b'Vl1fl'U 0 psu bbl;l~:l.Jl'l1bul;ltl"l.le)..:Jfl'J1:l.J 

• 
2 •~~1'Ub~e)tJfl':ifl~11'1:l.J b'Vl1fl'U 32 ± 2.66 psu J~i1b~e:J'U~ijm1:1.Jer'Ubb'U':i"l.le:J..:Jl'l'J1:l.Jb~:l.J:l.J1 fl 

4 u ~e:J'UIPlml'l:1.JLL1;1~~L wt1..:iL~e:J'Ufi'U111'1:1.J~fil11:1.JL~:1.JL vi1n'U 1 'U'Vlfl'<il~Lnu~1e:ici1..:i (1'\.J~ 7-n) , , , 'U 

e:JUJVlfliJ (temperature) fil1bu~ EJe)UJVlfliJ1 'U~tJ~5':i':i:l.J"111 &ibbl;l~'U~b 'JUJ~ij fl1 ".i 
, 'U , 'U 

fv~&1\Jl1'111~bb\Jlfl~1-!lfltJe)V1..:Jntl'mh~'qi'V11..:J'1ci&i (p>0.05) 27.81 ± 0.70 5--:i 32.62 ± 1.39 
I I/ I I 

- • ..,l;lb;EJ'1 l~ tlfil1 bu~ !:Je)UJVlfliJ"l.le:J-!l'l.!1nfii1~11vi'1~ 1 'Ub~e)'U:l.Jfl':i11'1:l.J bbl;l~fil1'1-:JM1e:Jci1 tJb~e) 'U 
, \I , 'U , 'U 

r111m tlum~-~ 1-:i (pH) fii1 m1m tl'U m~-~1..:i 1 u'11u~ n ru~'U~u11:1.J"111 &i LL'1 ~ 

- -.-,A ""ijfl1':ib'Vl1~Lit1-:ii1P11'11h.lbb\Plfl~1..:JfltJe)V1..:Jntl'mh~'qi'V11..:J'1ci&i (p>0.05) ijfii1e:i~L'U"1b..:i 7.63 

::.3ll (':i'U~ 7-A) 
" 
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26 

♦ F 

! ! 
! ~ 

I 1 i 
! 

f ! 
;;j i it: "Ii It: .; i ;;j a:: It: "' i 
"i- ici ;:j C: ;:j ~ "i- .~ C: i,:; C: ~ 

♦ F 

f ~ ! ! 

I 
1 ! I 

f 
! ! ! 

.; cr cr ,:. cr .; 0:: .; cr cc ;;j cr 
,:. ici ~ c:' ,;i 3 ,:. ,;i c:' "' c:' a: 

♦ F 

• • • • • • • • • • • • 
I I I I I ., a:: a:: -,f. i ., a:: ., a:: It: "' i 

-,f. 16 ;:j C: ;:j ~ ,:. , ;:i C: i,:; C: 5: 

♦ F 

• • • • • • 
• • • • • • 

I 

"' i i "i- i "" a:: "' i i ., i 
"i- :d ;:j C: ;:j !3 "' ,;:i C: i,:; C: 5: 



27 

3.1.2 fUl.lfl1'W~::nv1J~1J • 

rn111b tlt.1m~-~1~ (pH) ~1rn111 b tlt.1m~-~1~ 1 tJ(;J~m:it.1~t.1u~nru~t.1~u1111"111~ 

IJ.'1~'U~b 1ru~iifl11°b 't'j1~ bi tl~~(;l1J1111 bb\Pl fl ~1~ nt.ia v1~ihi'mh~
1

qJY11~~~~ (p>O. 05) ii~1a ~ 1 t.161!1~ 

7.03 {)~ 7 .77 (1,J~ 7-~) 
'U 

tJ~111fl.18tJYl~EJrl1{'UeltJ (orgapic mJtter) L tJ(;l~fleltJ~tJii~1bu~tleltj1 t.16111 ~ 

1.53% fi~ 1.5 7% ~1 bu~ cJtJ~m ruat.1Y1~EJr11iuat.1ii~1~~~~el cJ1 m~at.1iit.11r111-uel~'U~ nru~t.1~ 
'U • 'U 

,- ■ F p 
2.50 

,,,, 

Ci' 2.00 
)~ 

I 
;:) 

VV" 
~ 1.50 
;i 

ar.> 
a 
r 1.00 ri 

~ n 
«. 

0.50 ;:) 
r.> 

"V" 

0.00 

lU.1. 5.f'I. lU-1. n.l~. ii .fl!. l.UJ. li.fi1. ii.ti. n.fll. ~.fll. n.ti. (;l.fll. 

"" ',J 0 111 
'., ~""'1 ' m1flf fl~1mr1 1~flel'U"UeJ~elt.1mr1 (;l~flelt.1Y11 'Vf't'j'LJ11'1fl~ru~ b t.iel~t.! \Jbb(;l'1~1~ cJ~ • 

n r11111 r1~1 tlrl~~ nt.11 tJ 1~'\1111~ b~ eltJ~ bnu lil1 el v 1~ el~ r1 u1~ fl el 'U'VI~ fl"U el~ lil1 el v 1~ (;l ~ fleltJYl fl lil1 el v 1~ 
' 

tlt.1at.1i11rl~t.1Y111tl (%sand) ( 1tJ~ 9) ~ fl~ru~ b del~t.1~ bf1'Ulil1eJV1~ 1~ t.lbb~'1~r1?~ ~ m 'UtJ~tJ 
, 'U 

Y111cJtJt.1~1t.1 (loamy Sand) ((;1111~~3) 

-
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o/o sand ■ o/o silt ■ «yo clay 

F P F P F P F P F P F P F P F P F P F P F P F P 

fl.Pl. 11.Pl. 
.. 
11.Pl. L2HJ. 'f1.Pl. il.ti. fl .Pl. '1.Pl. fl.ti. (;'I.Pl. 

d v &' Q .er::. J' d Q • -=-- d.::a1 ~ 
\;11'H~YI 3 "1fl~ru~L'Ueli;J'I.J'LJ1L1ru'W'UY1fi11l.J"ll1\;l (Pristine areas: P) LL"1~'U1L1ruY1l.Jfl11L'W1~L"1~~ 

'1(;11t11 (Fish cage areas: F) Vl~L"1'11'U'1~"U"11\;lel'U'Uelfl 1 'LI1el'UU 

... .r .d ... ... .de1 ,N QI ~ i 
L~el'U 'W'U'Vlt'i'a'UJ"l11\91 UH 1WV13Jfl1"H'W1::Li'ltl.:J~\911'U1 

Y'l']i'l~mm.1 sandy loam sandy loam 

fi'U11Pl11 loamy sand sandy loam 

11m1P111 loamy sand loamy sand 
., ' loamy sand loamy sand fl11.f11Y'l'Ufi 

' .. 
loamy sand sandy loam 11'1.111'111 

L11~1tl'U sandy loam sandy loam 

Y'l']~.f111'111 loamy sand sand 

lJC1'U1tJ'U loamy sand loamy sand 
' 

mfl~1P111 loamy sand, sand sand 

~~mPlll sand sand 

fl'U tJ1 EJ'U loamy sand loamy sand 

(11'111'111 loamy sand loamy sand 
' 

'V!l.J1m'V!~ sandy loam=~'UV111ffU'U~1'U loamy sand=~'U~1'U'U'UY111~ sand=~'UV111~ 
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'tJ ., ',X .,.2 eNfl 1:me.1u~~1'W'U'Vl~ta 

~1flfl11Pifl~1r111~~fl~~"IJe}:1'1\911'\,'l'U1~'U"IJ'U1vl 1-i-,aj Yl'U11 '1\911'\,'l'Ll1~'U"IJ'U1vl 1 '\,'laj 

-: u11.Ju~nru'Vl~La&'l1'U&'l.:J"1Ja1\lle:J'U'Ue:Jfl LLU.:JL'U'l..lflci~L~'U 3 nci~ fiie:i nci~"1Je:i.:ir1-r&'l\ll1Leilf.l'U mi~ , , , , 

_, ~e:i f.l'Vl~ La LLa~nci~"IJe:i.:i 1iL~e:J'U'Vl~ La Lv1f.lY1'U11nci~"1Je:i.:ir1-r&'lmLeil~'Uijfl1'1v1&11'\J&'l.:J~&'lv11 'U'Vlfl 'I , 1.1 , , 

- '11a mh~'\,'111.:ife:if.la~ 21.68 fi.:i 88.03 (5,066 ± 4,958 ~1/m11.:iL~m) 1e:i.:ia.:im fiie:i nci~ 
~ . 

~ '1L~e:J'U'Vl~ba'Se:Jf.la~ 2.43 fi.:i 21.82 (609 ± 176 ~1/\911)1.:JL~mt LLa~flci~"IJe}:l'\,'fe)f.l'Vl~ba'Se:Jf.l • 
,d Q.I II ,1 di .ct, .J .::ii CV I I 

:a, 2.08 fl.:J 62.01 (869 ± 1,212 \911/\91111.:Jb~mJ f.lflb1'U bi.Jbvle:J'UYlq~~fl1 cJ'U'Vl~&'lvl&'l1'U"IJe).:Jfl~~ 

m.1'Yl~ La&'l.:in11 nci~"1Je:i.:ir1-r&'l\ll1 Leilfl'U Lba~ii LL 'U1 L-u~avia.:i 1 'I..IL~e:J'U~'U 61 &111.J 1iL~e:J'U'Vl~ LaY1u11n 
~ • I 

::a. 1'1..1'Ue:Jf.lfl11r1-rm\llL"licJ'UVJflq~ma (it!~ 10) 

.00% 
90% 
80% 
70% 
60% 
50% 
409-b 
309-b 
20% 

10% 
0% 

l' .ti. li.fl. l.J.fl. .V. ii.fl. l.J.ll. t .fl. il.ll. 

L;tlY 

fl113.J'Vla1n'tfilfl fl113.J'Vl'U1LL'U'U'tle.1.:iLta~n11m~lil1a't.le.1.:iun3.13.11'ifltLe.13.JW'WeJfl 

3.3.1 fl113.J'Vla1n'tfilfl"tle.1.:iun3.13.11'iflue.13.1w-we.1fl 

.ti. \i1.fl. 

r111~'\,'la1n"1luv1"1Je:i.:iLLfl~m~viLLe:J~vJY1e:iv11 mh.:iL~e:J'UYlq~~fl1f.l'U YI.~. 2557 5-:i 

'"mJ\llalfl~ YI.~. 2558 Y1'Ubbfl~~1~viLLe:i~vJY1e:iv1~.:i'\,'l~v1 19 "1luv1~1n 10 1.:iia1 (1tl~ 11-12) Li1e:i . ~ 

- -11ru1 L 'U'U11 m~e:i'UY1'U111 'UL~e:J'U\lla1r1~Y1'U'11'U1'U"1!Uv1"1Je:i.:i Lbfl~m~vi Lbe:J~vJY1e:iv1mn~&'lvi ( 13 • • 
: ) bba~L~e:J'Ufl1fl{]1fl~Yl'U'11'U1'1..1"1!Uv1"1Je:i.:iLLfl~m~vibLe:J~vJY1e:iv1-ue:if.l~~vi (6 "1!i1vi) (m11.:i~ 4) 
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Grandidierella gilesi, Eriopisella sp. bb'1::: Melita latiflagel.la 

b~t11b1-1';i1:::~~"d'U1-11111mn"di1~ (Margalef' s index) "lJt1,mn11111~~bbt111Ylvrn~ 1 'U 

-;m.1u ~u11 ~"ll~m111111n"1Ji1~"llt1-:iLbn11m~~bbt111vl~t1~~-:i~~~u½nru'iff'U~L~1:::LiEJ-:i1'UL~tl 'U ,, , 

~ :i111-111ii~1b'Yl1 nu 2.5 7 bbm:ii1-11111111 n"dti~"Utl-:i un11111~~ bbtl~Yl~tl~~1~~U~b1ru~n f11';j 

• 1::: biEJ-:iG1tJ11tJ11'Ub~tl'U~'1~1111-111 ii~1bVl1flU 0.67 (';it)~ 13) 
\.I : 

~1~"d'Ul-11111V!'11n'V!'11EJ (Shannon-Wiener index) ~u11~-:i~~u~nru'iff 'U~ ,, , 

:1111 "111&i1 'Ub~tl'U~-:ivt11-111 (2.15) bb'1:::~1~~U~b 1ru~iif11';ib ~1:::1.iEJ-:iG1tJ11tJ11 'Ub~tl'U~'1~1111-111 

__ 95) (·rll~ 14) l.b'1:::'<il1nrn';iLti~EJU1.viEJu~1~"1J'Um111~l11b~1ltl (Eveness index) ~u11~1~"d'U ,, 

.111~1J1 b~lJtl"Um bbn11111~~ bbtl11fl~el~ 1 'UU~b 1ru'iff 'U~6';i';i1l"d1&ibb'1:::U~b 1ru~iif11';ib ~1:::biEJ-:iG1tJ11tJ1 

: 11111n~b~EJ-:ifl'U (';iti~ 15) ,, 
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80 ■ Amphilochus spencibotei 

■ Cerodocus sp. 

Chelicorophium mondrosensis 

60 I ~ 
■ Dodophotis digitoto 

■ Eriopisello sp. 
.,.. ■ Gommoropsis otlontico 
Ii: 

I 

3 ■ Gommoropsis nitido 
"7 

40 r 

~ 
■ Grondidierello gilesi .,.. -

~ 
r 

~ ~ 
■ Grondidierello mognoe ~ 

~~ 

~ ~ 
• ri 

■ Hyole dofulsi 

20 I n w n • ■ Hyole joponico 
I n 

Kamaka opendiculoto 

Ii i ! • 
" 
! ~ M -! M I ~ ~ ; ; ~ ! I ~ ~ i w ~I 

u Kamaka sC>r;Jgkhloensis 

u Melito lotijlogello ' 
0 Perioculodes sp. 

F p F p F p F p F p F p F p F p F p F p F p F p 
■ Quodrivisio bef'l~lensis 

.. 
i'J .cJ . ~.fl . 

- Sinoediceros homopolmulus 
YI .cl . fl .fl. lJ .fl. n .YI . lJ.fl. LlJ .cJ . YI.fl . n .fl . n .cJ . ~.fl . 

■ unknow sp. 
... ■ Victoriopiso chiken~ Lflel'U \ 

iu~ 11 el-:iflU1~flel'U'll'Uvl"llel-:JLLfl1J1J1~vlLLel1JYIWelvl'U~b1ru''IJ~D)11J'll1~ (Pristine: P) LL~~'U~L1ru~:Wfl11L'W1~LtEJ-:i«(,11J1 (Fish cage: F) 

'Vl~L~G11uG1-:1"1J~1(,lel'\J'\Jelfl 1 u1e1t1tl 
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I 
I 

I 
I 

m~1-:ivi 4 F1112.l"v11.J1 LL \J\JLO~E.J'Um LLn2.12-11~1ilLLe):IJ~VrnliltJ~L 1UJ'Vl~b"'11tJ'1-:i'U"1\JleJ'U'UeJ n L 'UU~ L 1ru:'U~fi';i''rn"l.f1 ~ (Pristine: P) LL"~tJ~b 1ru~ij n1'H vn~ bttt-:i-

61\Jlltl1 (Fish cage: F) 1'1.J':ieJtJU (~1/\Jl1':i1-:lb2.l\Jl':i) 

Months 
Family Species Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

F p F p F p F p F p F p F p F p F p F p F p 

AMPHILOCHIDAE Amphilochus spencibatei* - - 4 3 - - - - - - - - - - - - - - - - - -
Hourstirius joponica* - - - - 3 - 2 2 2 1 1 - - - - - 1 - 1 4 3 -

AORIDAE Grondidierella gilesi 3 2 5 7 4 6 20 14 16 12 10 17 4 10 15 13 9 13 11 8 14 10 
Grondidierello megnoe 1 1 1 - - - - - - - - - - - - - - - - 2 1 1 

COROPHIIDAE Chelicorophium modrosensis - - - 4 2 - 2 - 1 - - - - - - - - - - - - -
ERIOPISIDAE Eriopisello sechellensis 2 2 3 3 8 3 10 9 17 4 15 2 12 7 7 7 6 4 16 14 17 7 

Victoriopiso chilkensis 1 1 2 5 5 - 8 14 7 7 1 3 4 1 - ;,.,~ - - 4 2 7 1 
HYALIDAE Hyole dollfusi* - - - - - - - - - - - - - - - - - 0 - 2 3 1 2 
KAMAKIDAE Kamaka oppendiculoto - - 1 - 2 1 3 3 - - - - - 2 2 - 1 - 6 3 5 -

Kamaka songkhloensis - 1 1 3 - - - - - - - - - - - - -- - - - - -
MAERIDAE Cerodocus odangensis - - - - - - - 4 - - - - - - - - - - - 3 2 1 

Quodrivisio bengolensis - - - - - - - - - - - - - - - - - - - - - -
MELITIDAE Melito lotiflogello 1 1 4 5 12 6 12 23 21 20 11 6 4 4 4 2 3 -2 7 - 6 8 3 

\ 
OEDICEROTIDAE Perioculodes sp. - - - - 2 - 4 1 2 1 - 1 - 1 - 1 - - 6 8 8 -

Sinoediceros homopolmulus - - 3 5 - - - - - - - - - - - - - - . - - - -
PHOTIDAE Oodophotis digitoto* - 1 8 7 - - - 1 - - - . - - - - - - - - 2 - 2 

Gommoropsis atlontica - - - - - - - - - - - - - - - - - - - - - -
Gommoropsis nitido - - 3 4 - - - - - - - - - - - - - - - - - -
unidentified - - - - - - - - - - - - - - - - - - 1 1 2 1 

::1 .,j iJ" ~ ,J ~ '\llt)JEJL'VI~ * LLell.Jn'VHJ~VIL 'U'S1fH1'Url'S.:JLL'Sf1'1Jel-:1 'S~LVIPl~Vltl 

I 

Oct 

F p 

- -

2 -
6 6 

- -
- -

13 8 

5 -
- -

- 1 

- -
- 2 

1 -

3 9 

5 3 

- -
1 -
1 -

1 1 

- 1 
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(Fl) 

_ c1 12 bbfllJ111~~bbellJ~Yfel~'U~L'JflJ'Vl~b'1"'1'U"'-!l"IJ"11\9lel'U'Uelfl 

(fl) Grandidierella gilesi ("I.I) Eriopisella sp. (fl) Melita latiflagella 

' ) Victoriopisa chikensis ('<il) Hyale dollfusi (o) Hourstirius japonica 



(ru) 

• : 2 U.fl1J1J1~~LLt11Jvh-rew1tfkrn.1'Vl~L~?11u?1.:i"1Jm\,'it1'lJ'1.rnn (~B) 

'"''Tlaka appendiculata ('1) Kamaka songkhlaensis (o) Dodophotis digitata 

:ammaropsis atlantica ("11) Quadrivisio bengalensis (ru) Sinoediceros 

oolmulus 
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♦ F p 

■ 
♦ ■ 
■ • ♦ ♦ 

♦ 
♦ ■ ■ • ., 

♦ ■ 

w.v. 6.fl. U. A. n.w. U.A. al U.V . W. R . O.v.l n.A. a .A. n.v . Cl . A . 

IQ~ 

♦ F p 

■ ♦ • ♦ 
♦ ♦ ■ ♦ • ■ 

■ 
■ 

• 
w.v. 6 . A . U.A. n.w . U.A. IU.V. W.R. O.v . O.A. a.A. n.v . Cl .A. 

IOOU 

':itJ~ 14 ~"ll'U~11l.lVlmf1Vlm~ (Shannon-wiener index) "UB-:lbbf1l.ll.J1~\9lbbeJl.JYh'leJ\9l 'U~L1r ....... "! 
'\J 

5':i':il.J"ll1~ (Pristine: P) bbfl~'U~b1ru~iJm':ibVn~bl~-:i61~1J1 (Fish cage: F) 1u·rnu 

♦ F p 

0.80 

X ■ ♦ • • ♦ 
w 0.60 • • ■ ♦ ■ a z 
V) 0.40 ■ ■ V) 

■ w z 0.20 z 
~ 0.00 • w 

w.v . 6.A. U.A. n.w. U. A . IU. V . W. A . O.v. n.A. a.A . n.v . Cl .A. 

IOOU 

':iU~ 15 ~"ll'U~11l.J~tl1b~l.JB (Eveness index) "UeJ-:ibbf1l.Jl.J1~\9lbbeJl.JvJ'WeJ\9l'U~b1ru~'I.J~511~ -~~ 
\I 

(Pristine: P) bbfl~'U~b1ru~iJm':ibl'l1~bt~-:i61~1J1 (Fish cage: F) 1u':ieJ'UU 
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3.3.2 fl113JVl'IJ1bb'U'IJbbi'l::n1'in'i::'ii11f.J'lleNLbn11111~~Uil1JvJvrn~ 

Grandidierella gilesi 'Vi'Urr:rn.J'Vl'U1LL'U'U 95 ± 69 ~1/(,l1'H:JLl.Jm
1

1€l-:J'1~l.J1 ~€1 Eriopisella sp. 

'Vi'Ul'l11l.J'V!'U1LL'U'U 65 ± 44 ~1/m11-:lbl.J\Jl1 Lb'1~ Melita latiflagelfa 'Vi'Ul'l11l.J'V!'U1bL'U'U 61 ± 51 

~1/t,11';i1-:lbl.J(,l';j zj,:i~,:i 3 "lltivl-d''Vi'U11iim1l.JV1'U1bb \J'Ul.J1nf 'U"l!1-:l~~]'!€l'U bbmiiir111l.J'V!'U1bb 'U'U'1vl'1-:l 

1 'U-d1-:invie.Jt.1t,1n"lln &'11'U"lltivl~'Vi'Url11l.J'V!'U1bb '1/J'U'Wtl tl~~vi L 'Un11~n~1r1f -:i-d'~€l Gammaropsis '"'I '\J , , 

atlantica, Quadrivisio bengalensis bb'1~ Sinoediceros homopalmulus zj-:l'Vi'Ub'U'U1-:JL~ €l 'U 

LL'1~tJ1-:i'1milLvi1i!t.1 Ldm11n11Ltl~t1tJLvit1tJn11m~lil1t.11~V111-:i~t.1~611l.J"ll1~LL'1~U~L1ru~iin11 

L 'Vi1~Li t1-:Ji(,l1tl11 'U1€l'Utl 'VitJ11r11 Lu~t1"1Jmr111l.JV1t.11 LL t.it.1tJ~L1ru''U~fi11l.J"ll1~ iir11L vi1ntJ 283 ± 

274 ~1/m11-:Jbl.J(,l1 a1t.11t.1 u~nru~iin11L'Vi1~Lit1-:iit,11tl1 iir11 338 ± 317 ~1/(,l111-:ibl.J(,l1 (1tl~ 
~ " 

16) Ldm'lvi'1€l'Ul'l11l.J LLt,1n~1-:i"1J€l-:in11m~lil1 t1"1J€l-:J LLnl.lm~vi LL€ll.J-W'Vi€lvi 1 'U,'U~fi11l.J"ll1~ LL"1~u~ L 1 ru 

~iin11L 'Vi1~ Li t1-:iit,11tl1VitJ11 hliir111l.J Lbt,1 n ~1-:iB ~1-:iii,1mh~'t:y'V11-:Jff~~ (p>O. 05) 

■ F ■ P 
800 

700 

.,.. 600 
IE 
;i ..,. 

500 "7 " 
" c-.,.. 

c- 400 IE ....... 
>~ 300 

200 

100 

0 

) I 

VU.I . lUt " .f'l. n.'\~. jj_f'l_ lH.I. -.~. f'l. ii .ti . n.f'l. '1.f'l. n.v. ~. f'l. 

1tl~ 16 n11m~lil1t.l"IJ€l-:iLbnl.Jl.J1~vlbb€ll.JYl'Vi€lvl'U~L1ru~'U~511l.J"ll1~ (Pristine: P) LL'1~'U~L1ru~ ii 
'U 

n11b'Vi1~Lit1-:iit,11tl1 (Fish cage: F) 'Vl~b'1'11'U'1-:J"IJ'11(Jl€J'U'U€ln L 'U1€l'Utl 
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' ., ., 
100 brn~ 200 bl.lm wu11u~b1ruvii1nTHw1~b~c.1-:ii\Pl1'111'1~i1nTrn':i~'<il1c.161Jt1,rnn1J1JTI ~ 

bbt11Jvlwt1~1J1nt'Ubijm,,1-:i'<il1nm~-a'-:i 100 bbfl~ 200 bl.l\Pl':i ~1'U~'U~fi':i':i1J6111~u~nru~'U~~t-,1-:i'11n 

bb'U1f1':i~-a',:i 0, 100 bbfl~ 200 bl.J\Pl':ii1f11':if1':i~'<il1c.161.itl-:Jbbf11JlJ1~~bbeJ1JvJVrn~1n~\~c.1,:in'U (':i'U~ 17) 
'U 

300 r 

250 
.,.. 
e;:: 200 ri ... 
~ 
("" .,.. 

150 ("" 
e;:: 

' ~~ 100 

50 

0 

F p 

■ o um~ ■ 100 UJvl7 200 UJvl7 

':i'U~ 17 f)1';if)';i~'<iJ1c.161Je)-:JbLnl.JlJ1~~bbe)l.JvlWel~'U~b1rut'U~fi';j';jlJ6(11~ (Pristine: P) bbfl~'U~b1ru~ i1 
'U 

f11':ibW1~bic.1-:ii\Pl1tl1 (Fish cage : F) Vl~bfl?l1'U?l-:J61Jfl1(,le)'tJ'Ue)f11'U':ieJ'Utl 
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3.4 fl 11 :IJ il:IJ~'IJ li"i~'Vl11 .:iu,:r~ fl~{! U.1 fl~el:IJ~elfl11:IJ'Vl~1 fl'tfU ~ U.~~fl11:IJ'Vl'IJ1 LL 'U'IJ'tl eJ{I bl.fl :IJ:IJ1'i~ 

LLel:IJW'Welfl 

1Lf111~~f111:1Ji:1J'W'Ufi"U€l.:J'LJ'<i]'<ijfj~,!JLL1~~ell.J 1~v 1'1.J'rnfl'nJ MVSP L1€l1-B''U 3.12d 

'<il 1 fl fl111 Lf111~~fl11 :IJ fl ~1 V fl~.:J"U €1-!l'LJ'<il'<ij V~-!I LL 1 ~~ €l:IJ1~'l-1')1.:J'<il~ Lf1'1J{;l1 €l ~1-!I LLl;l~ 1 'U LL~l;'l~ L~ €l'U~ , f 
L f1 'U (;11 €l ~ 1 .:J 'W 'IJ') 1 1'111:IJ fl~ 1 V i'l~-!l"U €1-!IU'<ilfv~-:i LL 1r ~ €l :IJ1~ 'l-1')1,!J L~ €l'U~ Lf1'U (;11€l~1-:ii1 1'111:IJ 

fl~1Vf1~-!ln'U1'U1~~'Ui.'f.:J (95.0%) (1'\.J~ 1-8) ~1~~~f111:IJf1~1Vf1~-!l 'l1i.'11:1J11mLU.:Jflci:1J'<il~Ln'U 
'U 'U 'I 1 

(;11€J~1.:i1~ 3 nci:1JY1~fl 1~vflci:IJ~ 1 LLU-!1€ltlflL'U'U 2 nci:IJ~BV 1~LLf1 flci:IJ~ 1.1 (Cluster 1.1) t'U~ , , 1 , 

.. .fd ~ .,,l;'1,.. ,.. ""' 
511:IJ'1f1(,) 'W'UYIL'W1~Ll;IV.:Ji.'f(,)1'U1 'UL~€l'U:IJfl11fllJ LLl;l~L~€l'U'Wqf'll'<ilfl1V'U (Jan.P, Jan.F, Nov.P LLl;l~ 

Nov.F) LL1;1:mzj:1J~ 1.2 (Cluster 1.2) t'U~511:IJ'1!1~ t'U~L'W1~Li~Ma(,)1tl11'UL~€l'U5'U11fl:IJ 

(Dec.P, Dec.F) Ltl'Uflci:1J~i1r11m1:1JL~:IJ~ 0 5.:i 6 'W'Wvi flci:IJ~ 2 (Cluster 2) 1~LLf1 t'U~511:1J'1!1~ 
, 1 ~ 

JI d JI v ,~ c111 4 QI c111 v, di .c:a. -di 

'W'UYI L 'W1~ Ll;'l V.:Ji.'f m'U1 L~€l'U'Wq~.fl1 fl:IJ L~€l'U fl'UV1V'U L~€l'U~:1Ji11'W'U5 L~ €l'Ui.'f.:J'l-11f1:IJ LLl;'l~ L~€l'U 

fl1fl~1f1:IJ (May.P, May.F, Sep.P, Sep.F, Feb.P, Feb.F, Aug:-P, Aug.F, Jul.P LLl;'l~Jul.F) L'U'U 

nci:1J~i1ri1f111:IJL~:IJ~ 8 5-:i 32 -w-wvi nci:IJ 3 (Cluster 3) LLU-!1€l€lflL'U'U 3 nci:1J~€JV 1~LLf1 nci:IJ~ 3.1 , 1 , , 

3d CIIJ'd ~ v,~.dil .c:a. 1 d 
(Cluster 3.1) 'W'UYl511:IJ'1f1(,) 'W'UYIL'W1~Ll;IV,!Ji.'f(,)'J'U1L~€l'U:IJ'1'U1V'U(Jun.P, Jun.F) fll;'l:IJYI 3.2 

' ' JI d o1:1, JI d J/ CV < ~ 4 ~ 1 d.c::ia I 

(Cluster 3.2) 'W'UYl511:IJ"1!1\Pl 'W'UYIL'W1~Ll;'IV-!li.'f\Pl1'U1L~€l'U\Pll;l1f1:IJ (Oct.P, Oct.F) L'U'Ufll;'l:IJYl:1Jf11 , , 
, d . Jld 10i.J/d ~ v , ::c111 ci 4 

LLl;'l~fll;l:IJYI 3.3 (Cluster 3.3) 'W'UYl511:IJ'1!1\Pl 'W'UYIL'V-l1~Ll;lf!,!Ji.'f(,)'J'U1L~€l'U:IJ'U1f1:IJ LLl;'l~L~€l'UL:IJ~1V'U , 

(Mar.P, Apr.P, Mar.F LL1;1~Apr.F) Ltl'Unzj:w~i1r11f111:wL~:W~ 19 5.:i 31 -w-wvi LLl;'l~Ldm;V'U€1€l~ 

L'U"tl'ULLi.'f~-!lf111:Wi:W'W'Ufi1~'l-111.:J(;l1€J~1-!1Ltl'Ui11'W 2 i)~ (MOS) 'W'U111 'UL '8.:iq~m1;1i1fl11:1Jf1~1Vf1~.:J 

fl'Ui.'f-!I i.'f1:1J11mLu.:i1~ 6 nci:w ~1~~'Uf111:Wf1~1Vfl~.:Jn'U 95.0 % (1'\.J~ 19) 
'IJ , 'IJ 
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Jan.P 
Jan.F Cluster 1.1 
Nov.P 
Nov.F 
Dec.P I 
Dec.F 

Cluster 1.2 

May.P 
May.F 
Sep.P 
Sep.F 

r Feb.P Cluster 2 
Feb.F 
Aug.P 
Aug.F 
Jul.P 
Jul.F 
Jun.P Cluster 3.1 
Jun.F 
Oct.P Cluster 3.2 
Oct.F 
Mar.P 
Mar.F Cluster 3.3 
Apr.P 
Apr.F 

85 90 95 100 

1i.J~ 18 m,m11L1-111~'1--11-111111-1~1t1fl~-:J"1Jt1-:iu'<il'<ilt1~-:iLL1~~t11J"1Jt1-:iG1m-u~Lnu~1t1v1-:iu~L1ru~'U~ 
'lJ 

61111"111~ (Pristine: P) LL~~u~nru~~fl11L~1~Ltt1-:i~'t,11J1 (Fish cage: F) 1 'U1t1utl 

a 
~ 
Cluster 1.2 

Stress . 07 

Cluster 1.1 

1i.J~ 19 LLG1~-:im111~1J~'Ufi"1Jt1-:Jfl11'<il~fl'11J"1Jt1-:JG1m'U~Lnu~1t1v1-:iu~L1ru~'U~6111J"ll1~ (Pristine: 
'lJ ' 

P) LL~~u~nru~~fl1';iL~1~Ltt1-:J~(,11J1 (Fish cage: F) 1'U1t1Utl 
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~~b~eJ'U~bflU~1mh~ 1~c.11i.J1bbm11 MVSP ne:i{-a''U 3.2 '<il1ffm11br111~~m111r1~1c.11•1~~"1JeJ~bbn11 

111~~bbeJ11vJvrnm~V111~b~eJ'U~bflU~1a~1~ilm111r1~1c.1r1~~n'UiJ1'Un~1~ (80.0%) (1,J~ 20) 
'IJ 

e:i~1~11111J1111~'i~~ur11111r1~1c.11-1~~-d'a11111mbu~m~11'<il~bflU~1e:i~1~1~ 4 nci11V1"'n 1~c.1nci:w~ 1 , , , , 

4 -=rt. .dil .c!il _ 4 ,df Cl.I , 4 

mn!J11-11l b~el'U1l~'U1t.l'U b~el'U'Wq~i111-11l b~€l'Ub1l~1f 'U b~el'U1l'U11°11l b~el'U~1l.tl1'W'U5 b~el'U 

:wm-11-1:w brn~b~el'U~~11-1:w (Jan.P, Jan.F, Fep.P, Feb.'F. Mar.P, Mar.F, Apr.P, Apr.F, May.P 

May.F, Jun.P, Jun.F, Jul.P, Jul.F, Aug.P, Aug.F, Sep.P, Sep.F, Oct.P, Oct.F) b'U'Unzj:w~-wu 

bbn:wm~~bbeJ:WvJ'WeJ~ 3 o~ 12 "l!iJ~ nzj:w~ 2 (Cluster 2) 1~1.1.ri :'U~511:w"l!1&ib~eJ'U'Wqi3l~fl1t.l'U 

(Nov.P) b'U'Unci:w~-wrnrn:w:w1~~bbt1:Wvl-wa~ 7 "l!iJ~ nci:w 3 (Cluster 3) 1~bbfl :'U~fi11:w"ll1&ibrn~ 
' ' J' d J' u ,~ 4 v ~I 1 ,J ~ ~I q 

'W'U'\llb'W1~b~t.1~'1\Jl'l'U1b~e)'U5'U111-11l (Dec.P, Oec.F) bu'Un~1J'\ll'W'Ubbn:w:w11~bbeJ1l11'WeJ~ 10 '1~ 11 • 
"l!iJ~ bb~~nci11 4 (Cluster 4) 1~Lbfl :'U~b'W1~Lit.1~'11J11t11b~el'IJ'Wf113l~fl1t.l'tj (Nov.F) L'U'Unci:w~-wu 

' ·1 ' 

bLn11:w1~~bbt1:wvl-weJ~ 5 "l!iJ~ LL~~Ldm~t.1'UeJt1~b'U6tl'UbL'1~~1-111:wiu-w'U51~V111~~1mh~Ltl'U.n1-w 2 

iJ&i (MOS) -wu111'Ub:a~n~m~il1-111:w1-1~1c.11-1~~n'Ua~ a11111'1mJ~1~ 4 nci:w ~1~~um1:w1-1~1c.11-1~~ vi~ ~ • 

fl'U 80.0 % (1,J~ 21) 
'IJ 

'<il1nfl111bl-'l';i1~~ CCA 'W'U11'U'<il'1t.l~~bb1~~€l1l~iJm1:w'11JW'U5fltJIJ.n1l:W1~~1.1.el:WvJ 

'WeJ~1J11:wn~m~u~nru:'U~611:w"ll1~ 1.1.~~u~nruL-w1~Lic.1~i1J11t11 1~LLri m1:wb~11 e:iruV1.niJ m1:w vi~ 'I ~ 

L tl'Um~-~1~1 'Ut11 m1:wb tl'Um~-~1~1 'U\Jl~na'U~'U m1:w-u'U ~'U'Yl~c.111J1'1 brn~e:i'U.n11-11J1~neJ'U~'U ' . . 
1~c.11'U:'U~6111l"ll1&ibbn'U~ 1 bb~~bbn'U~ 2 bb'1~~t-J~11:w 56.993% ~1 % Eigenvalues "l)e)~bbn'U~ 

1 b'Vl1fl'U 0.361 iJ fl111lb~1l bb~~fl111l"U'Ub'U'U'U'<il'1t.l~iJm1:w'1:WW'U5fl'Ubbn1l1l1~~bbel:WYl'WeJ~ 1 'U 
' 

'U~ b 1ru:'U~611:w"ll1&i:w1 n~~~ 1~ c.1-wu11 bLn:wm~~ LLeJ:wvJ-wa~~1'U 1 V1ajilr111:wi:ww'U5U ei c.1 fl'U'U'<il'1 c.1 

~~ bb1~~el1l~ b ,J~cJ'Ubb ,J~~1,J n b vfo~'U1~"lliJ~b vl1t!'U~ilr11111'1:WW'U5fl'U'U'<il'1t.l~~bb 1~~e)1J b 6lf'U 

Amphilochus spencibatei, Dodophotis digitata, Gammaropsis nitida, Sinoediceros 

homopalmulus, Kamaka songkhlaensis bb~~ Ceradocus adangensis ~-wu11ilm1:w"lln"lll.l 

111n 1 'Uu~b 1ru~il~1m1:wb~:W bb~~m111-u'U~1 (1,J~ 22) 611'1.Ju~nru~il m1b -w1~bic.1~i1J11t11bbn'U~ 
• 'IJ 

1 bb~~bbn'U~ 2 bb'1~~t-J~111l 57.382% ~1 % Eigenvalues "llel~bbn'U~ 1 b'Vl1fl'U 0.39 L~cJil fl111l 

b~:w b tl'Uu'<il ,i c.1~ilm1:wi:ww'U 5nrnbn11:w 1~~ bm11y.jvrn~ 1 'Uu~ b 1ru~il m 1 b -w1~ bi c.1~ i 1J11tl 1111 n~a ~ • 
1~ c.1-wu11 bbn:wm~~ Lm:wYl-weJ~~1'U 1 V1ajilr11111i11-w''U5UeJ c.1 fl'U'U'<il'1t.1~~ bb 1~~eJ11~ b ,J~ t.1'Ubb ,J~~ 1 i.J il 

b 'Wt.l~'U1~"lliJ~b vl1t!'U~ilr111:wi:w-w'U5fl'U'U'<il'1t.l~~bb1~~ei:w b 6lf'U Amphilochus spencibatei, 

Grandidierella magnae, Sinoediceros homopalmulus, Kamaka songkhlaensis ~'WtJ11il 

m1:w"lln"ll:w1l1n 1 'UU~b1ru~il~11-11111L~:w~1 (1,J~ 23) 
• • 'IJ 

-
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Sep.F 
'----- Aug. F 

~---- Aug.P 
~------- Sep.P 

--- Jul.P 
,____ Jul. F 
-~- Jun.P 
~-- Jun.F 
r+---- May. P 
~-- May.F 

~--- Apr.F 
~--- Apr.P 

'------- Jan.P 
--- Mar.P ~---< 
~-- Mar.F 

----- Oct.P 
'------- Oct.F 
---- Feb.F 
~--~ Jan.F 

'------- Feb.P 

41 

Cluster 1 

~----------- Nov.P Cluster 2 

Dec.P I Cluster 3 
~---- Dec.F 

~-------------------- Nov.F Cluster 4 

70 80 90 100 

fi111J'll1~ (Pristine: P) bL'1~'U~L1ru~i'.ifl11b'Vn~bit1-:iG1~1t!1 (Fish cage: F) 'Vl~b'1'11'U 

'1-:J~'11~auuan1u1auu 

~ V::::,,} Cluster 3 

Stress: .09 

Cluster 2 a >.,m.P Jan.F 

J~,P 

Clusterl ~ 

e Cluster4 

1tl~ 21 MOS bb'11Mfl11~\-1m,1J~e)-:J'<iJ~bf1'U~"Je)t)1-:J'U~L1ru,u~u111J'll1~ (Pristine: P) bb'1~'U~b1ru~ 
'IJ ' ' 

i'.im1b~1~biti-:i61~1t!1 (Fish cage: F) 'Vl~b'1'11'U'1-:J~m~auuan 1 u1auu 



N salinity 
(/) 

~ 

Vector scalina: 2.16 

Eigenvalues 

Eigenvalues 

Percentage 

Cum. Percentage 

Cum. Constr. Percentage 

Spec. -env. correlations 

CCA variable scores 

om 

pH water -
gs%sand 

Axis 1 

0.361 

38.598 

38.598 

43.068 

0.997 

4 " 
~ ra.m 

Hya.d A 
A 

Axis 1 

Axis 2 

0.051 

18.395 

56.993 

63.593 

0.919 

Dod 
A 

gs%clay 

Biplot scores for env. variables 

Axis 1 

Salinity -0.902 

Temperature -0.536 

pH water -0.331 

pH sediment 0.391 

Turbidity -0.840 

Organic matter -0.424 

%Sand -0.123 

%Silt 0.555 

%Clay 0.453 

~'U~ 22 CCA LLG1\9l-:Jfl11lJilJ~'Ut51~V!11-:!'U'1~cJi~LL1\9limJflUbbfl lJl.J1~\9lLLellJvl~el\9ltJ~b1ru,'U~ 

ti';i';ilJ'l11~ (Pristine: P) 'Vl~L~'11U'1-:!"IJ"'11Jlel'U'Uelfl 1 'U';i eJUU 

42 

Axis 2 

0.217 

0.270 

-0.215 

-0.034 

0.116 

0.386 

-0.273 

0.188 

0.437 



N 
U) 

~ 

turbidity 

Vector sca/ina: 2.64 

Eigenvalues 

Eigenvalues 

Percentage 

Cum. Percentage 

Cum. Constr. Percentage 

Spec. -env. correlations 

CCA variable scores 

gs%sand 

Axis 1 

Axis 1 Axis 2 

0.390 0.203 

37.739 19.643 

37.739 57.382 

42.640 64.835 

0.994 0.998 

Gra.m ... 

pH sediment 

Gam.n ... 
Dod ... 

Biplot scores for env. variables 

Axis 1 

Salinity -0.803 

Temperature -0.267 

pH water -0.275 

pH sediment 0.447 

Turbidity -0.644 

Organic matter 0.100 

%Sand -0.311 

%Silt 0.429 

%Clay 0.349 

43 

Axis 2 

0.301 

0.455 

0.085 

0.630 

0.514 

0.585 

-0.706 

0.069 

0.234 
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1 brl 11 :::~r11111a11-W'Ufi"1Je)..:Jth1i cl~..:! bb 'J Vl'1 e)1J fl um 111V!l;l 1 f1"1l'U VI bbl;l::: rl'J 111V!'U 1 bb 'U'U 

'/Je)..:Jbbf111111~Vlbbe:J11YlYle:JVI 1Vlcllmthbbm11 SPSS ne:i{off'U 16 

'<il1 f1U'<iliH~..:ibnV1'1e:J11J..:ivi11V1'<il1'U'J'LI 9 ~'Jbb th 1~bbfl m111b~11 mwvi.niJ r11111b tl'LlmV1-~1..:i 
• \J 

1m11 m111bU'UmV1-~1..:it'U~:::ne:i'Ll~'U m111-d'U B'Ll'Vl~~'111L'Ll~'U '/J'U1V1~:::nm.1~'U (%sand, %silt, • 
%clay) zj..:!'1..:! t-ll;l~e) rl'J 111V!l;l1 f1"1l'UVI bbl;l::: rl1111V!'U'lbL 'U'U'/J e:i..:ii.h:::"ll1rl~ bbf111111 ~VI bbe)1JyJVrn VI 111V!1 

m111a11-W'UBi111 fl'U b ~ e)V!1U'<illij clV!~ f1~'1..:! t-ll;l 1 ~rl1111V!l;l 1 h"ll'UVI bbl;l::: rl'J111 V!'U1 bb tJ'U'/Je:J..:ith ::: 't11rl11 
r 

Lbn11111~V1 bbe:i11YlvrnV1 L 'LILb~1;1:::'1m'Llbb1;1::: L 'LILb~1;1:::b~e:J'Ll~bflt1~1e:i~1..:iiJm111bL~n1,11..:i n'LI .n1cl L\;laviB 

vm;..:inmb1;1:::n'U tl11111Lr111:::~e:i..:ir11.h:::ne:irn:a..:i'1111'<il (Exploratory factor analysis, EFA) LV1cl 

f111'1flV1e:J..:!rlth:::ne:iuvi~mb1;1:::V11l'Ubbf1'U'/Je:J..:!e:J..:!rl'U1:::f1e:JtJbLtJtJ1l1lil1f1~1cl15 Vrimax 1~ 1'11 KMO , . 
(Kaiser Meyer Olkin) b'l'l1fltJ 0.502 bb'1Vl..:!11'1'Jf1~'Jbb'U1lJrl'J111i11'W'U5fl'U111f1Vrnbbl;l:::lJm111 

b V1111:::'11l~'<il:::'U1 hfi brl11:::~ EF A 1VI cl f11 1'.ijV1e)..:! r1,J1::: f1 e)tJ 1~ f11V!'UVlt11V!lJf1B..:! I-1th::: f1 e) tJ111 f1 f111 

0.4 Y1t111 '111111riiV11~'<ii'1'U,'LI 4 e:i..:ir1u1:::ne:iu ;..:iJ..:i 4 e:i..:ir1u1:::ne:iu'111111rie:iBt11clf11r11111 .,. 

Lb 'U1'U1'J'Ua..:J bf1 ~ 1~f e:Jcll;l::: 82.59 (m11..:i~ 5) '11f1 f1111ij Vle:J..:!rl'U1::: f1e:JtJ1~ f11V!'UVlt11V! lJ f1 

e:i..:ir1u1:::ne:iu111nn11 0.40 Y1t111'111111fliV11~'<ii'1'Ll'J'LI 4 e:i..:ir1,J1:::ne:iu;..:iJ..:i 4 e:i..:ir1tb:::ne:iu LVlcJL 'LI 

bb\,11;1:::e:i..:ir1,J1:::f1e:JtJlJ~'Jbb 'U1~'11~qJ ~..:i-Q 

e:i..:ir1u1:::ne:iu~ 1 m111b~11 e:iruvi.niJ r11111-d'U %silt 
• \J • 

mr1u1:::ne:iu~ 2 e:iruvi.niJ m111b U'UmV1-~1..:i1 'Lltl1 m111b U'Uf11V1~1..:i L 'U~:::ne:i'Ll~'LI 
• \J 

mr11.h:::ne:iu~ 3 'll'U1Vl~:::ne:i'U~'U (%sand, %silt, %clay) 

e:i..:ir1,J1:::ne:iu~ 4 B'Ll'Vl~~'1111'Ll~'LI 

111 ~VI bbe:J11Yl'V'le)VI ~e)e)..:j rlth::: f1 e)tJ~ 2 bb'1 Vl..:!11U'<il lij cl~..:! Lb d Vl'1 e)1J~lJ B'Vlfi'V'll;l \,1 e)rl'J111V!l;l 1 f1'tl'UVl'/J e) ..:i 

bbf111111~VI bbe:J11Yl'V'le:JV1111 f1~'1V1~e)e)..:Jrl'U1:::f1 e)tJ~ 2 1VI cllJl'11'11lf111~..:i-d , 

"r11111vi1;11n"l!'UV1 = 7.083 - 0.636FAC1 li + 1.430FAC2 1i - 0.282FAC3 li-0.432FAC4 l i" - -

f11a11u1:::~'Vli'1via11-w'LIB'V'IV! r = 0.655 LV1cliJf11a11u1:::~'Vlim1~V1~'Llh (R
2 

= 0.429) 1'11 adjust • 
R

2 
= 0.308 bb'1Vl..:!11U'<i!lijcl~..:!bb'JV1'1e:J11J..:i 4 e)..:Jrl'U1:::f1e)tJ'11111';ifle)fitJ1cll'11rl'J111bb'U1tl11'U'/Je) ..:j 

'<ii'1'U,'U"ll'UV1'/J e:i..:i Lbn11111~V1 bbe:i 11Yl'V'I e:i VI 1~ f e:i cli;l::: 30.80 bbl;l::: bde:ii bri 11 :::~'1via11-w'U 5'Vl VI "' e:i u 

m 111a1J'W'U 5'/Je:J..:! ~'J bb 'U1'V'ltJ11 iJ b 'W cl..:!U'<il i cl b~ cl'J ~a11'W'U5fltJ rl'J 111V!l;l 1 f1"1l'U VI bbl;l::: rl1111V!'U 1 bb 'U 'LI 

'/Je:J..:!bbf111111~Vlbbe:J11Yl'V'le:JVI ~e) rl111lb~11 

,....-
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1,1111-:i~ 5 thvrwm:mhh::mt1'U~1f1fl11V!1J'ULLn'l.l"lleNtl-:Jl'l'lh:::nt1'ULL'U'U1Jl.J\l1f11fi Varimax 

( 1) fl1111 LASJ 

%silt 

(3) %sand 

%silt 

%clay 

. , 

Factor loading 

0.809 

0.811 

0.874 

-0.431 

-0.505 

0.953 

0.871 

-0.848 

0.821 

0.808 

0.823 

Eigenvalues 

,. 3.489 

1.948 

1.728 

1.094 

o/o Variance 

xplained 

34.89 

19.483 

17.277 

10.94 

Cumulative o/o 

34.89 

54.373 

71.65 

82.59 



d 
'U'Vl'VI 4 

! 
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fl111HfllJ (salinity) iiri1m~d~1'l~1m~mJfi'U11fl:I.J Lvi1nu 0 psu LLm:ii 

fl1~~'l~~ 32 psu 1 'UL~e.l'Uf1':in!)1fl:I.J ~~1 'U'U~L 1ru~'U~15'frn"ll1~LLl;l~'U~L1ru~nn1'~L'V'l1~LicJ~i(;ll 

'11 L tie.J~'<il1n 1 m~e.J'Ufi'U11r1:1.Jiie-Ju(;ln'V!'U1LL i.i'U'U~L 1ruI11r11~~~(;1~1'Ue.Je.Jn ii':i1EJ~1utl1vi1:1.J 1 u·vm1EJ 

~~V!1 ~ Lrn~J 1th 1 V!l;l'V!i;l 1 n'<il1 m 'Viel n L "1J1'U':i':i'VI ~ (611'W n~1uvrw.iu1 L 'Vlfl 1 'Ufa~ e.l1 n1131 LLi;l ~fln 
" 

'11':i'1'1JL'V1131, 255 7) zj~ L 'U'UeJ l;l:I.J1'<il1 nBVl5'V'll;l"1JeJ~:I.J ':i'1:I.J(;l~1'1JeJeJ m?fo~ L V!'UeJ i1'<il~ cJ~'1 ~ e.Jl;l'V!~ n ~el ' -

,J~mrutl1vh (surface runoff) L tieJ~'<il1flL iJu•th~~neJ'U(;ln"lln ~~'1~e.Jl;li;ie),J~:1.J1rutl1vi1'<il1f1'Vl~rn 
' 

Vim~ LLi;l ~'11 f1'Vl ~ rn'11'U \;l e.l'U f1i;'l1 ~nm n 1 V!l;li;l~ '1'Vl~ Li;'l'11'U'1~"1Jm (;le.J'IJ'!Je.l f1 '1e.l~ fl~e.l~ f1'Uf11':i Pi mn 
" 

-Ue.J~ 'l'W'U LLi;l~'U':i11:i.J'VlV (2548) &11'Ur11Lu~cJ"1JeJ~r111:1.JL~:1.J~~'l~ 1 uL~eJ'!Jmf1!)1fl:I.JL tim'<il1m iJmh~ 

£1~ LL~~ij f11':i'V!'IJ'U ~1"1Je.l~tl 1'Vl~ Li;! '11 f1el 111 'Vl cJ LLi;'l~'<il1f1~'V16'V'li;'l61Je)~\11(u\11 i;l~i11 V!i;'leJ1'1J'SeJ~tl1 ·1" ' 
'Vl~ Li;'l'11'UL 'V11J1 Lf1~ f11':i 1 Vii;! L1cJ'U61Je.l~f1':i~L'1'11'V111 ~iif11':iLL 'V'l'Sf1W'<il1cJ"1JeJ~tl1L~mr1~~'Vl~Li;1'11'U 

'1~"1Jl;l1(;le.J'U'Ue.Jn &1~e.Jl;l 1~'1fl1'V'l'111 'U'Vl~Ll;l'11'U'1~61J~1(;leJ'IJ'IJe.JflL~:1.J~~ ('1'W'ULL~~tl':i11:1.J'VlV, 2548 
' 

LLi;l~ '1:1.J'U':iUJ, 2548) Ldm vicJ'lJfl'lJf11':iPim~nr1f,:i,On'<il~L ~'U'J11 'U61f1~£1~½'m.i (L~eJ'Uii'tJ1fllJci-:JL~e)'U " ·1,, 

iJ'1'1J1 cJ'IJ) iifl1fl111JL~ll~'1~f1111 '1.!6111-:J £1~eJ'IJ '1e.l~fl~el-:J f1'U'U~lJ1nJeJ'U(;l f11 'Uel1 LfltJLiieJ-:J ~-:JV!1~ 
, 'U 

0 lcu 

'1~"1J~1 zj,:iij,J~1J1ru'1~'1~1'UL~e.l'Ufi'U11flll 'V'l.131. 2557 Lrn~iilil1'U1'1J1'1Je.l'IJ(;lf11J1f1~'1~~e) 23 1'U 
" ' ' 

1u-uru~m 'U61!1-:JL~eJ'UiJ'1'U1cJ'U~-:J L~e.l'Uf1':inI11fllJ 'V'l.131 . 2558 ij,J~mru\11eJ'U'UelcJ~elel~~ 25.1 ml~ 
' ':,J " 

55. 9 iJ~~L:I.J(;l':i (f1':i:1.Je)(;l'UcJlJ1'VlcJ1, 2558) (':i'U~ 24) LL~~'<il1nf11':iPif1'l!t1'V'l'lJ111 'UL~e.l'U:I.Jf1':i1fl:I.Jf1'U 
'. " 

~W'VIIJ" (temperature) 'U~L1ru~'Ui1L'V'l1~LicJ~LLl;l~~'U~5':i':i:I.J"ll1~iiri11n~L~cJ-:i 

n'U r11Lu~cJeJcJL u-ih,:i 27.00 ~-:i 32.00 eJ-:Jl31Wl!m~cJ'1 1~cJ'V'l'UeJru'Vlfli1Lu~cJ-Ut1-:itl1~-:iu~nru~u~ 
" ' " I II 1,/ I 

o':i':i:1.J"ll1 ~LLi;'l~U~L 1ruviii f11':iL 'V'l1~ L~ EJ-:Ji(;l1i.11 t,\'1'1~ 1 'UL~eJ'U:1.Jm1 r1:1.Je.Ji;!1J1'<il1 nB'V15'V'll;l"1Jt1-:J:1.J':i'1:1.J ' . 
(;l~'J'Ue)e) m~fo~ L V!'Uel V'IU'U~1J1rue.l'U':i11J~~ L~e.l'U'1-:Jf111fl1'Uf1 ~ 41 L tlt11L~'U(;l (n':i:1.JeJ(;l'UcJ:I.J1'VlcJ1, " .. 
2558) '11 'Ufl1 '1-:J'1 ~"1Je.l-:J el ru'V!fliJ e) cJ 1 u L~ tl'U f1':if1I'l1 fllJ~,:JU~ L 1 ru~'U~ 5':i':i:I.J"ll1~ LLi;'l ~U~ L 1ru~ii f11 ':i 

'U , , 'ti 'U ':,J 
iJ lJ t, I 

L 'V'l1~ L~cJ-:Ji(;l1i.11 L 'U'UeJl;lll1'<il1f1B'V15'V'l~"lleJ~l;l:1.J:1.J':i'l:1.J(;l~1'U(;lf1LilcJ-:J t~v\'11 ~v:luvi&11u1 Vlqjiimml31 

½'ei'U ~'U~U1~'11'Uzj,!JV'IU11iit1ru'V!fli1'1,!Jf111'1()~L~:1.J~LflcJ1~ 1m 'UU~'U 61 (mlJeJ(;l'UcJ:I.J1'VlcJ1, 2559) 
, ,.. 'U I , , 
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700 ------- 30 

,.... 600 25 "" e;: 
3 500 Q(l. 

1 ■ 20 C (lo 
a;i 

~ 
e;: ...,, 

400 ;J 

• .I C 
15 >~ e;: 

;J 300 t- ;J 
.I C"' a 10 

;J 
C"" .--tar - -~ ri 200 -- ---tS 

100 5 

0 0 

Nov Dec Jan Feb Mar Apr May Jun Jul Au~ Sep Oct 

2557 2558 - tflmrut:Ju(;ln(1J1J.) 

_,, 

f111iuth.in,-~-~1.:i (pH) R1m11J b tl'Un1~Hh -:i 1 'Litl1u~b 1ru~'LI~~'LI~u111J"11191 

bba~u~nru~i1m1b'Vl1~bt~-:ii1,11tl1i1R1elVl 'U"111-:i 7.63 fi-:i 8.34 ~1'UR1bu~v1 'LIIJl~f1el'U~'UelV1 m h-:i 
~ ~ 

7.03 fi-:i 7. 77 zj,:ii1R11n~bFJV-:Jfl'U1 'Ubb~a~b~el'U zj,:i~el11R1m11Jbtl'Um~-~1-:i"1Jel-:itl1bba~~'U1J1~f1el'U 

1 'Liu~ b 1ruV1~ ba&'l1u&'l-:i"lla1 elV 1'LILnrusnm1,11~1'U m1Jm \vl1~1'Urirun1Yltl1V1~ rn"111 v~-:i R1m11J b tl'U 
'\J dJI dJI 'I 

e1.:i~th::ne>U"llel.:Jel'41l1fl!Pl:me>'LI (grain size) 1 'LIU~b'Jru~'U~u1·rn"11191 u.m: 

u~b'Jru~i1m1b'Vl1~biv-:ii\vl1tl1i1m11Jr1~1vr1~-:in'U 1~vi1i~~1'U"llel-:J~'UV111v (%sand) mnn-:11 

60% 1'LI'Vlf1b~el'U~bnUl'11el~1-:J i~~1'U %sand : %silt : %clay el~~ 70 : 20 : 10 ~f1~fil~bi1el~U . ~ 

~-:JG'lel-:J~'Um 'U1elUU~1'U 1 ~qjb U'U~'U'Vl11vtlu"i-rn (Loamy Sand) bba~i1f111b tl~V'Ubb tla-:i 1 'U1elU 

~el %clay i1bb'U11,!1J~'<il~b~1Jtmdeltl~mru~'U1J1m~1Jt'U ~1-:i'<i11nm1Pln~1"1Jel-:i ~1~~Vlfibba~r1ru:: 

(2550) 1 'UU~b'Jfil'Vl~ba&'l1UG'l-:J"llm1Jlel'UU'U~~el'Vl~ba~a1-:i 'WU11 %sand '<il~i1bb'U11 'IJ1J~'<il~b~1Jtu 

bdeltl~mru~u1,1m~1Jtu 

'lfi3.11ruil'IJ'Vl~af11'foe1u (organic matter) 1 uu~b 1ru~'U~u111J'1!191 -wu11i: 

R1bu~VelV1 u"li1-:i 1.07% fi-:i 2.09% i1R1~1G'I~ 1 'Ub~el'Ufi'U11fl1J bba~G'l-:i&'I~ 1 'Ub~el'Ui1u1r11J ~1u ~ 
\J 'I \I • 

i1~'U1~'U bba~G'l-:JG'I~ 1 ub~el'U'Vlf1~~f11V'U l,)11J~1v!U bdm tl~vrnvfou1 'U1elUU'WU11tl~mruauY~t 
'I \I 'I vi 

r1Tfoelui1R1G'l-:i&'l~elv'1 'Ub~el'Ui1u1r11Ju~nru~u~u111J'1!191 i1R1 2.09% bba~i1R1'\Jel VG'I ~ 1 u .,. E._ 
\I , '\J , 
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-ue:i-:i'l.J~ii1rua'U'Vl~fl1\>1'11'U~'U '1eJ~r1~e:i-:inurn1Pim~1-ue:i-:i Grall and Glemarec (1997) Pi fl~1 
' 

'l.J1~"1l1r1iii\>11V1'U1~'U"U'U1~ 1 VlqJL 'U'Vl~Ll;lLl.l~ L\>leJ{L 1L 'Ufl'U (Bay of Brest) rn~1111 eJ'4f11rl\>l~fl eJ 'U~ 

i'.i-U'U1~ La m1~i'.i fl11''1~'1lJ"UeJ-:iml.11flJa'U'Vl~fl1\>1'11 'U~'Ul.11fl fl11'1J~L 1flJ~i'.ieJ'Uf11rl\>l~fleJ'U"ll'U1~ 1 Vlfl 1 
' ' ·~ 

4.2 afl1V1u1~-u 

I 
1 'U fl1) 1 -&'i\>11Vl'U1~'UL 'U'U:U1~"1ltlL ~e:it1~rl'1.!f11'W"UeJ-:!1~'1J'IJ'UL 1~'1J~ L 1 ru'l.J1 fl mJJ 1 

' . 
LLi;l~)~'IJ'UiJb 1~"1!1 fl~-:! 1fiVl~-:J~ L 'U'U~ilfll.l 1-ffvl'11 'l.Jfi e:ii~~1'U)~Vl11-:J'-il1'U1'U 1~ b~e)'U'Vl~ bl;l fll;ll.)~01 fl • 
1e:irnG1~lJfl'\''l'Ub 'U'Uflzjl.lLUfl'U1 (opportunistic polychaete) bLl;l~Lbfll.lm~~LLeJl.lYl'WeJ~ Vl~ eJ 1 -ff 

i~~1'U"UeJ-:J"UeJ-:Jfl,r'1mL61ifl'U VleJfl'Vl~ Ll;l Lrn~1~L~eJ'U'Vl~bl;l (Dauvin and Ruellet, 2007) Lde:i 

b'l.J~flrnvlflunufl11Pifl~1-ue:i-:i -r"ll'U (2552) beJfl'U~'U'Vli (2552) run~1-r\>l t1 (2546) bLl;l~1'U111~ 

(2544) fl~11 H11 i~~1'Ui\>11Vl'U1~'Ufl~iir1-rG1mL~ifJ'U : VleJfl'Vl~ bl;l : 1~L~eJ.lJ'Vl~bl;l iiri1'l.J1~mru 2 ' -

: 1 : 3 Ldmvlfl'Uf1'Ufl11Pifl~11'Ur1~-:i i1Y1'1J11 fl~lJ"Ue)-:Jfl-r'1\>11L61i fl 'UL'U'Ufl~l.lb~'U )e)-:Ji;j-:Jl.J1fle) fl ~l.l 
' ' . 

Vle)fl'Vl~Li;l Lbl;l~fl~lJ"UeJ-:J1~L~eJ'U'Vl~bl;l 1'Ui~~1'U 3 : 1 : 2 L~e)-:J'<iJ1fl'U~L1flJ~Pifl~1b'U'U'IJ~L1ru~i'.irn1 • 
1 Vli;l b1fl'U"UeJ-:J fl1~LbG1tl1~i'.ir111lJ~'Ubb 'l.J11 'U1eJ'IJ1'U'<iJ1fla'Vlfi'Wi;J"UeJ-:itl1~'Utl1l;l-:!"UeJ-:JeJ111 'Vl fl 'UeJ fl'<i1 1 flt1 

EY-:iiia'Vlfi'Wl;l'<i!1fltl1vh1 'U'l!1-:!()~~'UBfl~1fl (Pornpinatepong et al., 2006) bbl;l~iie:i-:ir1'l.J1~fle)'IJ 

Vl~fl"UeJ-:J\>l~fleJ'U~'UL'U'U'V11'1fl 'Vl11 i1i'.irn1'1~'1lJ"UeJ-:Ja'U'Vl~fl1\>1'11 'U \>l ~fleJ'U~'U'UeJfl ~-:!'¥111 l1'W'Ui~~1'U • 
-UeJ-:Jflzjiir1-rG1\>11L61ifl'Ul.11flfl11flzjl.la'U1 (Dauvin and Ruellet, 2007) 

,,N v,~ , Jtd QQI 1cv A , .ct, , 

L'W1~Li;Jfl-:JG1\>11'U1l.11flfl11'W'U'V1511l.l"ll1\>I l.lrl1L'V1 1fl'IJ 19 "ll'U~ 10 1-:J~ LLl;l~ 17 "ll'U~ 10 1 -:J~ 

\>11l.1~1~'1J b 'l!'UL~ m f1'Url11l.lVl'U1 Lb 'U'U"Ue)-:J bLfll.ll.11 ~~ LbeJlJYl'WeJ~~'W'U 1 'U'IJ~b 1ru~ii fl11L 'W1~ Li fl -:Ji\>11 

~ I &' d .Q q I I Q./ Q./ V 

'U1l.11flfl11'W'U'V1511l.l"ll1\>I l.lrl1b'V11fl'IJ 73.46 ± 6.8 m/m11-:JblJ\>I) bbl;l~ 68.69 ± 4. 7 \>11/\>111'1-:J 

bl.l\>I) \>11l.1~1~'1J bbl;l~ bdeJ'V1~'1eJ'Ur111lJ Lb\>I fl~ 1-:J"Ue)-:Jfl11l.lVl'U1 bb 'U'U"Ue)-:J Lbfll.ll.11~~ bbe)lJ~'We)~ 1 'Ut 'U~ 

511ii"1J1 &i Lbl;l ~'U~L 1ru~i1fl11L Y11~ Li fl-:Ji\>11tl1Y1u11 hJ LL\>I fl~1 -:i e:i ~1-:ii'.i,Tm11 ~qi (p>0.05) Ld e:i 

Pi fl~11 'U1e:iutlY1u11 LLfliim~~ LLe:iiivl'W e:i~u~ L 1 rut'U~u11ii"ll1 ~ii m 1l.1Vll;l1 fl"llil ~m fl~ 'l~ 1 m ~ e:i 'U 

~-:iV11r1ii ~1'Uu~nru~i1m1L Y11~ Li fl-:Ji\>11tl1iim1iiV1l;l1fl"llil~m fl~'1~ 1 'UL~eJ'UG'U11r1ii 1~ fl 'W 'U • 
II ~ I ,di! 4 .di ~ J/ .c::J ,dj ~ .c:J 

'Ue)fl\,l-:Jbb\>lb~eJ'Ubl.1~1fl'U'1-:JL~eJ'Ufl1fl!J1fllJ'Vl-:JG1eJ-:J'W'U'Vl bbl;l~bl.leJ~fl ~1'V11~t.l~ 0 bl.1\>11 100 Ll.l\>11 LLi;l ~ 

200 Ll.l \>11 Y1u11r111iiV1m fl"llil~ Lbl;l~r111iiV1'U1 LL 'U'U-ue:i-:i Lbfll.ll.11~ ~ LLe:iiivl'We:i~ L ~ii~md e:11~ c.1 ~vf 1-:i 

e)e) fl 1 'U'<il1 fl fl1~"tl-:J Li t.l-:!'Ul;l1 Lb\>I fl ~1 -:J f1'1Jt'U~i:i11lJ"ll1&i~'W'Url11lJVli;J1fl"lliJ~'UeJt.11 'U1~t.1~ 0 bl.Im 

bbl;l~~)~t.l~ 100 ~-:i 200 bl.l\>I) 1~bb\>lfl ~1-:Jf1'Ue)~1-:Ji'.i'1Jm11~qj (p>0.05) '1e)~fl~e)-:Jf1'1Jfl11Pim~n-ue:i-:i 
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dct Q. Q ' -=I I 

Fernandez-Gonzalez et al. (2013 LLa~2014) 'V1Plfl~1'UW"JW'Vl~LaLl.lvlL\9lmL'H'UcJ'ULLa~·wu11 

m1l.lV1a1m-m1 cJ LL a~ m1l.lV1'U1 LL °Ll'U"1lm LLfll.lm ~v1 LLeil.lvJvrn v1 b ~lJ~'U ml.11~ cJ~l-i1-:i'11 fl m~-B'-:iLicJ-:i 

tJa1 '11flfl11Pifl~1fl#-:iilwui1'U1'U"1JeJ-:!'1!'UvllJ1flfl11fl11Pifl~1nei'UV1i11"1JeJ.:J Angsupanich and 

Kuwabara (1995) Bussarawich (1985) ~i~cJ'VlfiLLa~flW~ (2550) LLa~f'lli'l (2552) LLa~L~eJ , 

L tJ~cJ'UL vi cJ'Ufl'U~'U~tJ1 fl mJJ1 Cochin tJ1~ L 'VlPlB'UL~iv~:ih1 cJ.:J1'U LfllJlJ~~vl LLeJlJvJWeJvl 11 L 'WcJ .:J 6 
1 II II I.I 

'1!'Uvl'11fl 5 1-:!~ (Nair et al., 1983) el1'1L'Uel-:!lJ1'11flfl11Lp'U\Jl'Je:Jci1-:iflf-:iui1fl11Ln'U\Jl'Je:Jci1.:i'11 fl i-:! 

., .J ,ca. Q. ,Jq ~ Q.I -- ~ .J t ,,f .Jq I q,/ I 

W 'U 'Vlfii il.1'111 ~ LL a~ LL a~ 'U 1 L 1 fl.I 'Vl lJ fl 11 L W 1 :aa cJ ,:j '1 ~1 'U 1 lij ,:j 'Vl-:! '1 e) ,:j W'U 'VllJ LL Via-:! el 1 Pl cJ cJ el cJ 

(microhabitats) ~ LL~fl~1-:in'U L 'UU~L 1ru~i1 fl11L w1~ Li EJ-:!~~1J1wum~-B'.:i Lfl~ei-:i:ifotJ1~lJ.:i5'U 61 

L "li'U 1 ll/1tl'-:i 1 w-:iw1-:i L 'U'U~ L 1 W'Vl~ LaG'f 1u£1-:i"1Ja1 \9leJ'U'UeJ fli1 G11V1~1 mLa ~~-:ii1~1 ~ Lm ~ ~v1m Lfl1 ~ ~-:ivh 

'111111~ LG'fi'.ie:i'UtJ~ mf-:i L vicJlJ~ L U'ULL VIG'l-:!eJ113i'cJ Lrn~mV1111 ~fl'ULLfllJlJ1~vlLLeJlJvJweiv1 (Fernandez-

~ "' J' .J "' ., • I ., .'I " Gonzalez et al. 2014) 'Uelfl'11fl 'UL 'U'U1L'JfUW'U'Vlfi11lJ'1!1~cJ-:!u1~flelUvl'JcJ u1'1!1EJL'1'U'U1.:J'1v1Lfl 'U , 

L U'U'U~L 'JfU~el-:!tl1~mfl 1au"UeJ-:!'VltlcJfl~W-:!zj.:Ji1m1lJ61i''UieJ'U"UeJ-:i LL VIG'l-:!el113i'EJ~,:j LLa~Lle:i 1 ~W'Ufl11lJ 
" 

'1.:J'1~ fie) Grandidierella ai{esi W'Ufl1iLLW~fl1~'11cJVl'U1LL°Ll'U'U~L'J(U~ 'Vl~La'11'U'1-:!"Ua1~el'U'Uelfl " , ::, 

LLa~\JleJ'Uflm.:i wui1aEJmfl 1 'U'Vl~LaG11u£1.:i"Um\9leJ'U'U'U ~fl~ru~~aci a11"i'EJ wu L 'U\9l~fleJ'ULL uu~'U~'J'U 
" 

tJ'UV111cJ tJ'UV111mLu-:i tJ'Um1v1 V1~atJmtJ~e:iflV1eJ cJ nei'U~'U e'.j1m~-B'-:i V1~eivh1tl1 (L'111.f11 LLa~ 

Le:Jfl'U~'U'Vl{ 2555) i111cJ-:i11.J11LLfllJlJ1~v1LLe:Jl.lvJwe:iv1G'fflail G'ff1-:ivim tltJ~aciml"icJ 'Vl'Ufl11lJL~lJ 1 'U , " 
"li1.:i fl11 -:! '11lJ1i f:1W'U 1~i-:iu~ L 1 rutl 1 L~lJ LL a ~J1 fl~el cJ i1w ~ ~ fl 11lJ fl11fi 'Uel1'11111 LL 'U'U mei -:i fi 'U 

(Barnard et al., 1991) 1ma-:ilJ1flei Eriopisella sp., Melita latiflagella W'Ufl11LLW~m~'11 EJ 

Vl'U1LL °Ll'U'U~L'JfU'Vl~La'11'UG'f.:J"1Ja1\9lel'U'Uelfl LLa~\9le)'Ufla1-:! W'UlJ1 fl 1 'U\9l~ fl el'U~'U'il'U1vlL~ fl flel 'U~'U 

e'.j1m~-B'-:i V1~eJ'W'1!tl1 (LG111m LLa~LeJ fl 'U~m1{ 2555) ~fl~ru~~eiciml"i'EJ i1m1~-:ii1aEJ1 'U\9l~ fleJ 'U 
" " 

LLfllJl.11~~ LLeJl.lvJwav1~wu L 'Ufl11Pi fl~1fl#.:id i1 e:i tJil~mL tl -:i nG'il.lmlJ~ fl~ru~ m 1 . ' 
... .J ' ~ "' LaeJfl'Vlel cJ el1r1cJmlJfl11Plfl~1"1leJ-:! Barnard (1970), Barnard (197 6), 0e-la-Ossa-Carretero et 

" 
al. (2012) LLa~ Guerra et al. (2014) LLtl-:ieiafl1~Ltl'U 4 flG'!lJfleJ 

' 

1) Nestling flel £1{1-:if.:i'11flL'U'W'1! '11Vl~1EJ V1~miai~tJ~n1f-:imEJ ~'J'ULV!(l!LU'U 

flG'llJ~fi'U'W'l!V!~el fi'U\9l~ flel'ULL "1J'J'Uael EJ L 'Utl1 , 
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'Vl~mi~rvlern-:i 1 tl1 w,1::mm.1 'Vl~mn!31'EJ 1 uviv"lJv-:ii:iiHi1(,l"lJ'U~~'Ln-tlu 1~'L~v'U'Vltb~ 'Vl~€l'Vl€JEJ~me-h 

mfa.Ji1u1-:i"lJ'U~'1ti1m1~~1tl"lJ1b~'Ui-i~ 5-7 b ~€! 1 ~~t~,n~vm111EJ'11b i1vvn'11nviv ' ~ ~ 

3) Fossorail: b'U'Unzjl.J~~~JL~EJ1'tl'1TW"lJ€l-:J pereopod 

4) Interstitial: ncil.J~el1!31'EJ€lEJb u-dv-:i11-:i1t'Vl11-:i~tn€l'U . ~ 

I 

bb~t dj €l Lb u-:i ncil.J bbtil.JvJvrn~~'Wu1 'Um 1~ n~1 rif-:id (,l 1l.J~ n"Mrut m 1numV111 
't ; 

'W'U11 ~1m1mbu-:i1~ 5 nzjl.J fl€! Carnivorous, beposit feeders, Filter feeders, Grazer bb~t 

Omnivorous bbmJm~~ bb€ll.JfJ'W€l~~'W'U 1 'UnTs~n"M1r1f-:id '11'U 1 'Vlqjb tlunzjl.J~f1'UB'W'Vl~EJ~1':ib 'U'U 

'Vl~n ':itl-:J~-:Jl.J1b'U'Uncil.Jt1'Uvl'll~rl1~f1'U~1'Vl-:i1EJ'U~b1ru'Vl'U1~'U (m11-:J~ 6) . ~ 

1 u n1';i~ n~1r1f-:ii1'W'U11"lJ'U~ brntrl11l.J'Vl'U1 bb 'U'U'lJ€l-:Jtl1t"lJ1rll.J bbnl.Jl.J1~~ bbell.JfJ 

'Wel~~'W'U 1 uu~b 1ru,'U~u11l.J"lJ1~hli1r111l.J Lb(,) n~1-:i nuu~L 1ru~i1m1 b 'W1t Li EJ~i (,11J1 b tim'11 n 1 u 

u~b 1rudi1m1'Vll.J'Ub 1 EJ'l.!'11'11 nJ1(uJ1~-:i (,)~€!~ L 1~1 '¥111 ~i1m1~t~u6Umtl~mruauV1~EJ1(,lr1'UvEJ ' . 
vci1-:i 1-sn~hdv~'111ru1 n1':ib tl~EJ'Ubbtl~-:J"lJel-:Jtl1t"01rll.Jbb€ll.JfJ'W€l~ 1 'U1€l'UU'lleJ-:JJ-:i~€l-:Jt'U~ bb~ti'11 

~"1l'Url11l.J'Vl~1n'Vl~1EJ (Shannon-Wiener's index) bb~t~"ll'Url11l.J~tl1b~l.J€l (Eveness index) zj,:i 

i'.11'11~11 u-d1-:ib~€l'W'Wqf'l~mEJur11-si1 m1L~11t1-:i 1 u-d1-:ib 1~1~-:i nci11L tiv-:i'11mdvi1J1~~ 1 'Vl~~-:Jl.J1 

1 u-d1-:i b~tl'W'Wqf'l~ n1EJ'U5-:i b~tl'U5'U11rll.J'v111 ~i1m1b ~l.Jtl~mru~1':itl1'Vl1':ib i1m 1 'U1t'U'U zj,:i bdvn 

tl~mru~1':iel1'Vl1':i~-:Jl.J1nbf1'U 1 Uel1'1'v111 ~bf1~~.fl11tEJ L V11fJbrli'W1~ b-d'U 1 'Ub~el'U'Wflf'l~n1EJ'U tJ 
~ ~ ·1 

'W. f'l. 25 40 ~bf)~ n 1':i~ :rn f-:i "lJ €!-:Jvl"lltl 1 '¥111 ~';it'U'U"/J 1 ~ e) el n~lb '1'U bb~ t'vl 11 ~nt1~1 (,11 EJ 

(Sompongchaikul, 2004) 'U€ln'11ni1EY-:ii1m1Pin~1m~'v11bb'U'Ulil1~€l-:Jb~el'Vl1,'U~~b'Vll.J1t~l.Jbb~t 

1~b'Vll.J1t~l.J1'Wm1b'W1tLiEJ-:ii(,11J1u~nruwrnmtEJ€l"lJ€l-:J Nuntapong (2009) "Wu11u~nru,'U~ 

"ll1EJ~-:J"lJ€l~bn1tEJ€l el1b.flel~~'Vl'Url':i bb~tel1b.flelbnel~~-:J"lJm b'U'U''U~m~b'Vll.J1tfl'Un1':ib'W1tbiEJ-:Ji(,ll 
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(J11':i1~~ 6 ik;w11Y1 m"l.leJ~ bbn:W:ln~\91 bbeJ:WW~eJl911 'LI'Vl~Ll;'ll;'f1Ul;'f~"l.ll;'l1(JleJ'U'UeJ n 

\ll::Lilfl1\Jfl{l'tlil1 .. 
m~nu 

1.:if1 
a~W'!lufl 91£1'1.1 '1 t) ii n l'nl 

91£1'1.1\J'U 91£1'Una1.:i £11\1111 
I 'Uelfl 

AMPHILOCHIDAE Amphilochus spencibotei* ✓ D ,~ . 

Hourstirius japonica* ✓ D In• 

AORIDAE Grandidierella gilesi ✓ ✓ ✓ D,F Dor-

Grandidierella megnae ✓ ✓ D,F Do 

COROPHIIDAE Chelicorophium modrosensis ✓ D,F Do 

ERIOPISIDAE Eriopisella sechellensis ✓ G Nest. 

Victoriopisa chilkensis ✓ ✓ G Nest. 

HYALIDAE Hyale dollfusi* ✓ G Nest. 

KAMAKIDAE Kamaka appendiculata ✓ ✓ F Dom. 

Kamaka songkhlaensis ✓ ✓ _,, ✓ F Dom. 

LIUEBORGII0AE ldunella chilkensis ✓ C Nest. 

MAERIDAE Quadrivisio bengalensis ✓ ✓ D Nest. 

MELITIDAE Melita latiflagella ✓ 0 Int. 

OEOICEROTIDAE Perioculodes sp. ✓ C,D Nest. 

Sinoediceros homopolmulus ✓ C,D Fos. 

PHOTIDAE Dodophotis digitata* ✓ D Dom. 

Gammaropsis atlantica ✓ D Dom. 

Gammaropsis nitida ✓ D Dom. 

Photis sp. ✓ D Dom. 

Unidentified ✓ C,D No data 

V1a,i1mV1(Jl 
' 

Feeding: C: carnivorus, D: deposit feeders, F: filter feeders, G: grazer, 0 : omnivorous 

Behaviour: Dom.: domicolous, Fos.: fossorail Int.: interstitial, Nest.: nestling 
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t:-Ji;j m 1?1 mi11'1 run Trnl 11 u~ti~n111J"111~ Lrn~u~ L 1 ru~ii n11 L 'V'l 1 ~ Li cl.:iir11-!,, 
' ., 

'U~L1nJ'Vl~Ll;l'11'U£W1Jl;l1lJlel'IJ'IJelfl \Jl.:JLL~L~el'IJ'V'lqpl~fl1cl'IJ 'V'l.f'!. 2557 fi.:i 11Jl;l11'11J 'V'l.f'!. 2558 'Vf ~-

fl1i'lnJfl1m11i.:i'1el.:J~'IJ~1l.JLLlJlfl~1-:Jfl'IJ Fi1m11JL~1J1'1J'Vl~Ll;l'11'U,W1Jl;l1elclL'IJ'1!1.:J O fi.:i 32 ps , ~ 

1vicl1uq~e.Jmhvm1fl1m~aut1'u11Fl1J 'V'l.f'!. 2557 J1iim11JL~1J o psu 1u'1lru~~-d1.:itll;l1cl1J'H'3:. 

lJl~1'1JlJlflb~fo-:i1~ L~el'IJfl1fl!l11'11J 'V'l.f'! . 2558 tl1iil'l111Jb~1J~-:l~'l~ 32 p~u zj-:i1~~um11JLR1J .. 

Fl111J L~ cl1-ue1-:i L~cl m-:inuFl111J LL 1-:i"IJa-:i m~ LL'1tl1(uJ1l;l-:1~1 fl ~111 'Vl cl Fi1e1 ru,,mfoo~cl 1 un~J1 
't '\I vi \I 

'\,'!l;l1fliifl1 27 e)-:Jf'11L61:fl;lL~cl'11 'IJ"IJ{\J~~q~fauiiFi1 32 e).:Jf'11L61:fl;lL~'1 e1~1.:ihnlJl11J'U1-:J'U~L1UJ~ii 

J1iu1J1fl1 ~nJV!.fJil"llel-:Jtl1~-:ifi-:i 35 e).:Jf'11L61:fl;lL~cl'1 LLl;l~fl11'1111JLtl'IJm~-~1-:J 1 'IJLL~l;l~~'IJ~Lbl;l~LL~ 

l;l~n~fl1l;liJl'l111Jer'IJLLU1el~WV!11.:J 7.63 fi-:i 8.34 ·1 ~ ~ 

t:-Jl;lfl11Plmi1rJrum'V'llJl~flel'IJ~'IJ 'V'l'U11i fl'liru~L -da~'l..!'11'1..11 V!q) L 'U'IJ~'IJV111cltl'IJ~1'1J 

(sandyloam) iin11L tJ~mJLL Ul;l-:11 'IJ1eJ'UDL~fliJeJcl L 'IJ~'IJ~fi111J"ll1~LLl;l~'U~L1ru~iim1L 'V'l1~Llcl-:i 

ilJl1J1ifl'liru~ L-d a~uii~uV111 cl (%sand) L 'U'IJ a-:ifi'tJw fleJ'UV!i fl LLl;l~iii~'11'1J"lleJ .:JV111 mL il.:i 

(%silt) L~1J(u1'1Jn~e.J'IJ fl1LO~clB'IJ'Vl~~Fl1{'UeJ'IJ'V'l'U11iJF11'1-:J~1~cl~1fl~fl'U~-:J (0 L1Jm) LLl;l ~ij ·1~ ~ 

LL'IJ11 iJ1Ji;j~~1l;l-:l\9111J)~cl~v11-:J~1fl~-:J 100 fi-:i 200 L1J(,)) L~cl~fl1LO~clB'IJ'Vl~~l'l1foeJ'IJ1 'IJLL~~l;l~ 

4 q d I SI SI I I c::t I 1 I .J' d I q I d 
L~ au1Jm1 L tJi;j cl'IJ LL tll;l-:il'l eJ'IJ"1J1-:iu a cl '11'1Jl'l11'1111J L iJu m~-~ 1-:i 'IJLLl,ll;l~'V'l'IJ'Yl LLl;l~ LL\,ll;l~1~ cl~1Jl'l1'Vl 

1fl~L~cl-:Jfl'IJLLl;l~L tJ~cl'IJLLUl;l-:JfleJ'IJ-n1-:iueJcl 1 'IJLL~l;l~L~au iiFi1€lclL u-d1-:i 7 .03 fi.:i 7. 77 
~ 

i1,11V1u1~u"1Ju1~ 1 V!q)~'V'l'U 1 u~u~n111J"111~LLl;l~'U~L 1ru~iim1L 'V'l1~ Licl.:iilJl1tl1 

'11'1J 1 vrniL 'U'IJfl'11Jl'lf'1!,11L~cl'IJ'1-:J'1~ 1 uLneJ'U'Vl flL~e)'I.J )e)-:ll;l-:11J1L U'IJfl'11J"IJe)-:J'V!tlcl'Yl~Ll;l LLl;l~ 1iL~ e)'IJ 
g~ 'I \I 'I , 't 

'Vl~Ll;l 1ui~'11'1J 3 : 2 : 1 clm1u1'1JL~eJ'IJ'V'lnfl!~fl1cl'IJ~'V'l'Ufl'11J"lleJ-:JV!eJcl'Yl~Lmtlufl'11JL~'IJ 
·1 ' ' 
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.. !'!I cl "l .f cl .. .. , .. cl 
bbf1l.Jl.J11VlbbmJl'~V'leW1'YlV'l'U ~'UYf\J'Yli:i'fil.J'l!1\JlV'l'U 17 'l!'UVI '11f1 10 'Nfll bba~'U1b'Jru'Yl 

ii f111 bV'l 1 ~bi~~ a \Jlltl1 ii~~ 'Vll.J ~ 19 'l!U ~ '11 f1 10 1 ~ iii 'l!U~ b~ 'U ~ V'l'U1 'U ~ ~ r:ieM ,'U~ fl eJ 

Grandidierella gilesi, Eriopisella sp., Melita lat!flagella ~~V'ltJ11'l!'UVlb~'U~~r:1eJ~,'UVfbJ 

bb\Jl f1~1~ fl'U bba~V'l'U11ii'U1~'l!'U~~V'l'Ub ~f.Fl: 'UU~b 1u.t~f f111b vnJ bi tl~a\Jlltl1fle) Gammaropsis 

atlantic bba~ Quadrivisio bengalensis dj9Y1V1r:1eJ'Url'J1l.lbb\Jlf1~1~"1JeJ~rl11l.l'Vla1f1'Vlmmba~m1l.l 

'Vl'U 1 bb t1 'U "lleJ ~ bb n l.l l.l 1 ~ ~ bbeJ l.l vJ V'I eJ ~ "IJ eJ ~ r:, eJ ~ ~'U ~ V'l '\.111 hlii ri 11 l.l bb\Jl n ~ 1 ~ n 'U eJ ci 1 ~ii ,r m11 f{ qi 

(p<0.05) 

-
~an111bm1~i.;mr1th~f1eJ'Ub-8~i1n,1 (Exploratory factor analysis: EFA) 

'V'j'\.J11rl11:I.J b~:I.J b 'U'UU'1i t1~iir111l.Jal.J-W'Ufifl'Url11l.J'Vl'U1 bb 'U'U"IJe)~ bbPtl.lm~~ bbe)l.Jyj'V'j e)V1l.J1 f1~r:1~ bLa~ 
1 

bd eJ1 brl 11 ~i.;n 11'1V1 '1 eJ tl'V'j'V!'V'j'\.J-:J1 eJ~ ri'u1 ~ n eJ'l.J~'1~ ~a~ eJ r111l.JV1a 1 f1'l!'LI VI bba ~ m1l.JV1'U 1 u 'U'U"lleJ~ 
1 

bde)1 br111 ~i.;r:1V1al.J-w'U fi'Yl Vlr:'1 e)'l.Jfl11l.Jal.J-w'Ufi"IJ e)~ i1 bb u1'V'j'l.J11 m 1l.J b~l.J b u'Uu'1 ~ ti b~ t11~al.J'W'Ufi n'l.J 

rl11l.l'Vla1n'l!'U~"llmbbf1l.ll.l1~~bbeJl.Jvl'V'jeJ~ bba~,11nn111br111~i.; (Canonnical correspondence 

analysis: CCA) 'V'j'\.J-:)1 rl11l.J b~l.J bba~rl11l.J6U'Ub 'U'UU'1'<ijt1~iir111l.Jal.J-W'Ufifl'Ubbf1l.Jl.J1~~ bbe)l.Jyj'V'je)~ 1 'U , 

'l.J~ b 10J~'U~i5"11l.J'll1 ~l.J1 f1~~VI L~ tl'V'j'l.J11 bl.f1l.Jl.J1~~ bbe)l.Jyj'V'je)~£'11'U1 'Vlajii f111'Uf'l.Ji1 ~ e) f111 

b 'U~tl'Ubb ua~'t)e)~~~bb '"JVl~e)l.J 1~~ iib ~tl~'l.J1~'tl'UVlb vhi!'U~iim1m~,11t1al.J'W'Ufifl'l.JU,J'<ijtl~~bb 1Vl~e)l.J 

b61i'U Amphilochus spencibatei, Dodophotis digitata, Gammaropsis nitida, Sinoediceros 

homopalmulus, Kamaka songkhlaensis bba~ Ceradocus adangensis ~m.J11iir111l.l"qf1"ql.l 

l.J1f11 'U'l.J~b 1ru~iir11f111l.Jb~l.Jbba~rl11l.J-U'UJ1 b 6/j'\Jb~tl1fl'Ufl'l.J~'U~b 'V'j1~bit1~a1Jl1tl1 'V'j'l.J11 rl11l.Jb~l.J • 
b 'U'UU,J'<ij tl~ii rl11l.Jal.J'W'U fifl'Ubbf1l.Jl.J1~ VI bbe)l.Jyj'V'je)VI 1 'U'l.J~ b 1ru'lll.l 1 f1~r:1~ 1~ tl'V'j'l.J'J 1 bbf1l.Jl.J 1~VI bbe)l.Jyj 

1 

'V'je)V1£'11'U 1 V1ajiir111l.lal.J'W'Ufi'Ue) ti fl'l.JU,J'<ij tl~~bb 1~~e)l.J~b 'U~ tl'Ubb ua~ 1 u iib ~tl~'l.J1~'1l'UVI b vhi!'U~ii 

m1l.lal.l-W'Ufifl'l.JU'1'<ijtl~~bb1~~e)l.J b61i'U Amphilochus spencibatei, Grandidierella magnae, 

Sinoediceros homopalmulus, Kamaka songkhlaensis 
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,i elbfl'IJ el u 'IJ:: 

fl11Pifl~1f111i~ fl1';j~fl.lfl1wim 1~'1€)1.J 1 'U~'U~Pi fl~1 bb'1~U~b 1(\J~'U 1~i1fl11b W1~biEJ,:j~\911'111 ~ 
bii~m1l.J b -v,111~al.J b ~e:i 1 ~bb -v,ci,:itl1i1m1l.Jal.Ju1ruml.lfi11l.J"lj1~ bb'1~i1fi111-8\h~ LEJ"lj'U€J~1,:i t,:ie°J'U 

" 
~e:ihJ I 

~ ~ ~ I 1~ Cl q 

1. '<i:11 fl fl 1 ':i i"I fl~1 fl';j-:J'UWU11 fl f\Jfl 1W'U 1 bb'1 ~ fl fl.lfl1W \91:: fl €J'U~'UU1 b 1 flJ'VI ~ b1;1a1u ~.... . . 
a-:i'llm \91€J'U'U€J fl ~-:)€) El '1 'Ubflfl.16i11.J1(9l';i;:j1'U'lleM fl';jl.Jfl1Ufll.Jl.J'1~~ ~~~1'U'IJ€J,:j~ \911WU1~'U'll'U1~ 1-v,ru~ 

~ ~ , u 

WU'J1flcil.J'IJ€J-:Jflf am b;EJ'Ub 'U'Uflcil.J b~'Ubb'1~1"111i1m1Pi fl~1b ~l.Jb~l.Jfi-:J"/j'U~ bb'1~U'VIU1'VI 1 'U1~UU'Ub 1Pf • • 

2. 1 'Ufl11bflU-ff €ll.J'1b ~€Jfl11Pifl~1'U'<iliEJ~-:Jbb1~'1€Jl.J WU~1i1fl11btl~EJ'Ubb U'1-:J'll€J-:J 
" C:, II' ~ ~ q II' I Cll ~ 

a-:i bb 1 ~'1€Jl.J\91'1€J ~ b 1'11 'U€Jfl'<il1 fl fl1':i bflUflfl.lfl1Yl'U1bb'1~\9l~ fl€J'U~'Ubb'11 WU11fl1':i'<il~l.J fl1':iP!fl~1 ' _,, 

'U'<iliEJ~-:J bb1~'1€Jl.J~'U 11~ mow1~Y-l'11(9l';i'IJ€J-:Ja11€J1"1111 'U':i~UU fl1':ib tl~ EJ'Ubb tl1;1,:iyJ~ fl61J'U€J-:J 

a11m"v1111lJ11'<il~b'U'Ubb€Jl.J Ll.JL 'UEJl.J 1 'Ub\911\91 Yle:imvl\91 ml.lt7~m1;1 Lvle:i~'<il~a11111f;ltl1~ bil'U~n~ru~ 

'll€J-:J':i~UU'Ub1Pf1 'UU~ b 1 fl.l~bb'1~a11111m~11~1-:Jfl11bn~tl1 b 'U1b~EJ U'11\911 El 1 'LI"l11-:Jt7~tl1"1'11fl 1~ 
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\J 'i"H\.11'1.J n''!ii.J • 
ml.11°11'1.Jl°ll.Jl.Jl;lvi~. 2550. ';i1V-:J1'Ui;'ft:n'Un1'HlJl.Jl;'lvi'r:t"l.lel-:J'U';i~b'VlP11vm U YI.Pl. 2550. m-:ib'Vl'Vl"'I : • • 

' Q.J A OICl S., 

m~'Vl';i1-:J'Vl';i'Vl m mfi';j';jl.J"IJ1(,l bLl;l~i;'f-:JLL 1vtl;lell.J. 

ml.l'\.J';i~l.l-:i. 25~3. 11°1';i-:Jn1';i~'U'V'lw!Y1mm'\.J';i~l.l-:i1'LI'Vl~Ll;'ll;'f1'1.Jl;'f-:J~l;'l1. (~el'LI1m1). Li15-:i1~'<il1n : 
" ' ' 

http://www.sklonline.com/ ~'Ufl'UL~? 1'U'Vl 28 ij'U11°l~ 2557. 

ml.lel\,l'UVl.11'Vlm. 2558. ';i1V-:J1'Uel\,l'UVl.l1'Vlmtl 2557. h ';i-:JL'Vl'Vl"'I . 
• , 'I 'I t 'I 

ml.lel\,l'UVlJ1'VlV1. 2559. ';i1V-:J1'Uel\,l'UVl.11'VlVill 2558. m-:Jb'Vl'Vl "'I. 
'I 'I 'I 'I • 

<IClt, d OICl.c:i. Q./ .c:i.. Q./ ' ' 

'<i)';i~V'Vlfi ';ii..lPl';inl;l bi;'f11.fl1 el-:Ji;'ffl1'U"IJ LLl;l~ellJ';i';i\,l'U 'Vl-:JP1vt1';i1 . 2550. 1°111l.l"lln"IJl.lLLl;l~l°l11lJ . , , . , 

Vll;l1nVlmV"l.lel-:JLLell.JvlWelvl 1 'U'Vl~Ll;li;'f1'1.Ji;'f,:j"I.Jl;l1\,lel'U'U'U ('Vl~ bl;lV!l;l1-:J) 11';ii;'f1';ii;'f,:J"I.Jl;l1i..ll°l~i..t'Vli 

11';ii;'f1';i1"1J1n1';i'Vl1-:J1'VlV1P111;'1\,l{bLl;l~b'Vll°l 1 'LI1l;lV . 29: 1225-1249. 

ril!]~1'!\,l'U 'U.fl11'VlB. 2546. n1';i 1 m ~'L~el'U'Vl~ Ll;l L U'U~"IJ;j,J';i~ biJi..t~ UJ.fl1W~;!J LL1v1'1ell.J'U~L 1rua11P1~ 

';i1"111 ~-:iV11vt"1Jl;'l'Ul n1';i'LJ';j~"IJl.l1"111n1';i'Vl-rwv1mLLl;'l~~-:iLnviiKell.l'V11-:iJ1 b~el-:i n1';i~vtn1';i 
' ' 

' .. <V 

~W1l;'l-:imrul.lV111'Vlml;'lV. 124-133. 

ru~vi\,l11 ';i'<il'U'U';i~Pl1i;'f'U LLl;'l~'LJ';i~Li;'f~~ 'Vlel-:JVl'U'UV. 2557. 
~ ~ ~· 

'W'U~"IJ:a-:i '<il1flvl. 

'Ul°ll.l l;'l~elel-:J~~1-:il"i ml;'fm fll.l-rmnf-:i ~n"l.lru1 l;'l~elel-:J~~1-:il"i LLl;'l~'Vla-:iLW"IJ';i ii..ium. 2547. 
" 

~ 1 'Vl';ivl bl°l"tl'U : c.rn m~'Vl'U(Pl el n1';i'LJ';j~lJ,:j bbl;l~n1';iLW1~ Li V-:Ji\,11J11 'LI'Vl~ bl;li;'f1'1.Ji;'f,:j "I.J l;l1 . 

i;'ft:11'1J'U1~Vn1';ibW1~Liv-:ii\,}1J1"111v~-:i . 40 Vl'U1 . 

ilr1:u '1~elel-3Pl~'J\Jfi' f.J~cJVlfi tl~~1~1JW~UtJld LL'1:::VleJ\JLW6lfCS iuun1. 2549. fl111Ji:U-w'Ufid~ VJ'J1~ 
' ' " 

l°l rumwJ1 fl'IJ\,} ~ n el'U ~'LI LLl;'l~ 1;'11 b VI\,! m ';i m V"l.lel-:itJm n ~w-:i"l.l111 'U'Vl ~ Ll;'l l;'f 1'1.Jl;'f-:J"l.ll;'l 1 \,I el'Ui..t el n. 
' ' 

Lelnl;'f1';i1"111n1';i~'IJ'U~ 28/2549. iTun1~mLl;'l~'Ww.J'U1'\.J';i~lJ-:i"111v~-:i. ml.l'\.J';i~l.J-:i. 36 Vl'U1 . 

1wh'<il-u ~~l.l'U\,11.fl';iru 1;'1"111~ 1L611V';il;'f';j';jfl Lbl;'l~l;'f~\,l';i1 m~u,i..tf\,l'U. 2520. n1';i~n~1"1JtlvtbLl;'l~ 
' ' 

tJ~mrub 'U'U 1 'Vl'11 'LI'Vl~ Ll;'ll;'f1'1.Jl;'f-:J"l.ll;'l1 . ';i1V-:i1m-mm';i'\.J~u~-:i1'U'V11-:i1"111m';i'\.J';i~'<il1tl 2520. 

i;'ft:17;j,J';i~l.J-:J ~-:JVl1vti;'f-:J"l.ll;'l1 ml.l'U';i~l.J-:J. Vl'U1 312-330. 

f"ll;j W'Vl5m"IJ1. 2552. 'U';i~"IJ11°1lJi\,llVl'U1~'U"l.l'U1vl 1 V!fl ~ 'U'U~L 1ru~ij/i\lm';il.l"l.lel-:Jl.J'U~V1 'U'Vl~bl;'l i;'f1'U 
' ·~ ' 

OICl oClrt. C' Q./A AC.. C' Q./ A 

l;'f-:J"l.ll;'l 1\,lel'U'U el n . 1'Vl V1'UW'U5l.lV11'Uru'1 \,lfl1 m"l1111';i"1JP111;'f m l°lru~ 'Vl ';iW m mu';i';i l.1 "111 \,I 

A Q./ A ' 

lJVl11'VlV1l;'l fJi;'f-:J"l.ll;l1'U\ol';i'U'Vl';i . 

--------
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arnmn '1~elel-:J~~1-:JP!. 2551. fi1'~LL'1m 'U~tl'W1 'U b\Wml'U YlmWlelfft LL'1~eleln~k-il'U1~'Vl11-:Jtl1LL'1~ 

1,1~nel'U~'U 1 'U1el'UU LL'1~~'1m~'Vl'U~elfi11Lit1-:itJmn~m"1.111 (Lates calicar!fer) 1 'Wm~i-:i 

Cllt. .c:111. 4 ,4. CV - 4. 

u1 nru Lm ~ tlel 'Vl~ L'1ft1u&1-:i"1.1m1,1 el'W'Wel n. 1V1t11'U'Y'l'Uu'J'Vlt111211 &1m11V11uru'f!1,1 ft1"1.111"!!1 

11~'lJ1211ftt,1{ r1ru~'Vlf'Y'lt11mu111J'lJ1~ 1l'Vl11'Vltl1atlft-:J"1.1'11'Url~'U'Vl{ 104 'Vl1J1. 

1'W111~ 1-Bm1~ru. 2544. 6"1,11'Vl~L'1'VliJ1~'U"l.l'W1vl 1 'Vlfl! u~nrutl1'lJ1m'1tJU1'Wrl'1el-:J bfl'W i-:i'Vl1vl 

&11JV11ft-:Jfl1111. 1'Vlt11'U'Y'l'W51'Vl t111211&11,1111'Vl"l'Uru411,1, ft1"1.111'lJ~1'Vl t111211ft 1,1{V11-:iV1~ L'1, flru~ 

.c:-. 

1 

,r f' Clo CV II J 
1V1t111211ftm, ~W1'1-:imru11V111V1t11'1t1 . F3 'Vl'W1. · 

ft'LI'W mftn LL'1~ tJ11111V161121~121fl1. 2548. n11tJ1~t1n~LL'U'U'11'1el-:JL"tl.:J~1L'1"1.1'11'Vlfum11'Vl'1L1tl'W 'I , , , 

(Section T). 2: 111-130. 

'11'Ufi.:J1'U~(9).J'U1'lJ1l'lJ'Wi.:J'Vl1vlft.:J"IJ'11. 2552. 11tl.:J1'U'U1~'11U 2552. m.:JLVl'W"1 . 
' ' 

a1'Un.:J1'U~(9).J'U1L 'Vlrl 1 'U b'1~mm121LL'1~fli1ft11ft'WL'Vl121. 2557. ri11tl1'Vl~L'1&11uft{"l.lm.(mm 1m1). 
~ ' 

Lev15.:ihi\nn http://www.rsgis.psu.ac.th/ ~'Ufl'Ub~el 1'U~ J.7 'Y'l{)~fl1rl1l 2559. 

Lft11.fl1 el.:Jftfl1'W'lJ ftvi'W ft11Pin~ LL'1~1il6i'11vi'Y'l6 'Y'ltel1J1J'1. 2546. el.:Jr1tJ1~nelU"l.lel.:JeJ1V1111 'W 
, 'I , '\J 

m~L'Y'l1~U'11fivli'J~el'U Osteogeneiosus militaris (Linnaeus, 1978) LL'1~'U'11n~ 

i1LL~.:J Arius maculatus (Thunberg, 1792) 1 'U'Vl~L'1ft1'Uft.:J"l.l'11. 111ft11ft.:J"l.l'11'Ufl~'U'Vl{ 

111ft111'lJ1fi11Vl1~1Vltl112!1ftt,1{LL'1~LVlfl 1 'Ub'1~. 27 (O'U'U'WL121~ 1): 391-402. 

Lft11fl1 el.:J~fl1'U'lJ el1'U11il ~~L'W'lJ1LL'1~1l.:Jfl'1ft,1tJ Llil~qj'Y'l1vi'Y'l6. 2548. tJ1~'lJ1fl1l'1\,11'VliJ1~'U"l.l'U1~ 

L 'Vlfl!L 'W'Vl ~ L'1 ft 1 u ft.:J"I.I '111,1 el 'Un '11.:J fl 1 fl 1~ "I.I el ,:i tJ 1~ L 'Vl 1211 'Vl t1. 111 &111ft.:J "1.1'11 'W fl ~'U'VI { 

111ft111'lJ1fi11'Vl1-:J1'Vltl112!1ftt,1{LL'1~L'Vlflb'Ub'1~. 27 (O'UU~L121~ 1): 356-390. 

Lft11fl1 e).:Jftfl1'U'lJ LL'1~Lelfi'U~'U'Vl{ 1el~LliJ~fll. 2555. 'W11ru6"1,11~'W1~J1nri11flfftt,11~tl'U: elelft(,111 . ·~ . 
flel~ LLa11vJ-wa~ 1a16il-wa~ Lrn~Y111'W~1L~t1'WL'UY1~rn&11uft.:J"1.1'11 . m.:JL'VIV'l"1: a1'Un.:J1'U 

flru~m111fl111imL'l-1.:J'lJ1~. 160 ·wu1. 

a.:iftiM 'l!ruV1tJ11ru LL'1~'tl'l111'1 B'WY1111'U1,1l • • 
111&111m1tJ1~11.:i. 51 : 457-461. 

• 

., 
2541. fl.:J-611,11,11 Ll2l1~~fllil"l.lel.:J'Vl~ L'1ft1'Uft.:J"l.l'11. . ... 

L8fi'U~'WVli 1el~Llil~qj. 2552. tJ1~'lJ1fl1J'1t,11'VliJ1~'U"l.l'U1~ 1 'Vlfl!'U~L'JruLm~'VI~ i.:J'Vl1~ft.:J"l.l'11 . 

.cir, c:ir, ,r-=:,,. V C\ 4. .c:-. tf Q.J <Q. 

1Y1t11'\.J'W'U u1Y1t111211ft1,1111 V11uru6i'I 1,1 &11-ii11'lJ1111'lJ 1211ft 1,11 fl ru~'VI 1'Y'l t11mu1111'lJ1 1,1 

.cir, QJ q ' 
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Species Diversity and Distribution of Gammarid Amphipod in Pristine 

and Aquacultural Areas of Outer Songkhla Lake 

Kotchakorn Rattanama1, Prapasiri Gomalanon2, Koraon Wonglfamhaeng3
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Prince ofSongkla University, 15 Kanchanav~ch Road, Hat Yai, Songkhla 90110 

and Chaichat Boonyanus;th4 

Nakhon Ratchasima Rajabhat University, 340, Suranaree-Road, Amphoe Muang, Nakhon Ratchasima 30000 

Abstract 

Outer Songkhla Lake is an important fishing ground of Songkhla Proyince. The area is of 

importance both for fisheries and aquaculture ( especially fish cage farming); the latter helps relieve the 

pressure on fisheries but nevertheless causes nutrient pollution. Since gapunarid arnphipod is a major 

benthos in Songk:hla Lake and is commonly used as a bioindicator for detecting marine pollution, the 

amphipod diversity and distribution in both pristine and aquacutural areas of the Outer Songk:hla Lake 

were investigated during November-December, 2014. A total of 12 species from 8 families was found. 

The dominant species, occurring in both areas and both months were Grandidierella gilesi Chilton, 1921, 

Eriopisella sp. l, Victoriopisa chilkensis (Chilton, 1921) and Melita lati.ftagella Ren & Andress, 2012. The 

amphipod densities ranged between 0-1,200 individuals/m2• Amphipod species diversity and density in 

pristine areas were higher than those in the aquacultural area. However, the amphipods distribution and 

other environmental factors of both areas were not significantly different (p>0.05). 

Keywords : Gammarid Amphipod / Aquaculture / Songk:hla Lake 
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1L1-111::"t11-111i.J1-1a1t.11-1a\1'11£J\lt11::'1111-1).J«l,ll1'11u1~u 

'lJU1\911'11aj ('11'UlilLLa::1-111i.J'l1U1LLUU) ilvit.1V11\ln1t.l/11W 

'llO\l~ULLfl::ilvft.1V11\ln1t.1111Yl'll£J\IJ1 (1-111i.Jan £Jtu'l11lil . ., 
~11-111i.J'.liu1R'llENli1 1-111).JL~i.J pH LLa::tl7i.J1tu£J£JniiLVU • 
a::a1t.1ti1) i::'1111'1ffCl1U 1L1-171::'t1~1t.11nfliln~i.J (cluster • 

0 .. ..1 d U I O I 

analysis) '11£l\lfH11UVILnrn,11at.11'1 1-11U1tul-l11i.J'l1U1LLUU 

11£J'1 LLni.J)J1i\9l LL£J)JWW£J\9l 1-i1l'llil1-111i.J'l1a1mia1t.1~1 t.1 

Shannon-Wiener diversity index LLa:: evenness 

index iL1-111::"t1iia~a1lilt.1£J1it.1'11«nm11L1-111::~1111LLtli 

Lii'1"n£JU (multivariate analysis) 1~LLrin1iiL1-1i1::"t1 

n1,~ \9ln ~ iJ 1\91 mLtl a'11-i1-iiai.J a 1-111i.J'lln'lli.J ~1 t.111 nv1 
• ti 111 'I 

4 (fourth root) 1-Hn1ifi1u1ru'111Ni.Jtli::iV1B1-111i.J 

1-1~1t.ll-la'1~1t.l Bray-Curtis index LLfflil'1NflLUU/11W 

dendrogram LLa::n i 1vlff£J'1iliim tJ 1~n1i1 Lfl'l1::'t1 

Multidimensional Scaling (MOS) 1\9lt.11tliLLn"li.J 

PRIMER 5 version 5.2.9 

3. Nilfl1'tffflH1 

wrnLni.Ji.J1i\9lLL£Ji.J~W£J\91~'1'11i.Jlil 12 'llillilv1n 10 1\IR 

1lil t.l'llU\91 Ltiluv1wu 1~Vln1J7 L 1tuLLfl ::Vln"'lf1'1 L 1a1v1 Lfl1J~£) • • 
Grandidierella gi/esi Chilton, 1921 Eriopisella sp.1 

Victoriopisa chi/kensis (Chilton, 1921) LLa:: Melita 

latif/age/fa Ren & Andress, 2012 L~avlv1iru1ii'1 
~ ... ' 1 .. .. ... .t .. 

LL£Ji.Jn"r'l£J\91'111J[;!L!ilU UL\91£JU"r'lC]AVn1t.lUU"lL 1CUWU'Vl 
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li1"UJ'll1~ Ylll Dodophotis digltata (K.H. Barnard, 

1935) LUti'll'UlilL~tillilllYl1Jl'l113J't1U1LLUti 1,200 ~11Jl£1 

lil111,JL3Jlil1 N1U1JiL1tULY11::Lill,Jfflil1,11 Yl1JLL£13J~Yl£Jlil 

'11UlilL~Ufi£J Eriopisella sp.1 Yl1Jl'l113J't1ti1LLUU 425 ~1 

3500 

3000 

2500 

2000 

' 1~· 1500 

1000 .__ 

500 I ~1 0 

IJl£Jlil111,JL3Jlil1 1m~£Jtiilti111'l3J Yl'IJ D. digitata (K.H. 

Barnard, 1935) LUti'll'UlilL~u~-,,1u~u~li113J'll1~LU~:: 

~ - ~ ~ .. -: 1 .. ' Ylti'V1LYl1::Lflll,J!;llil1U1 "1ll3Jl'l113J't1U1LLUU 1,125 LLfl :: 

-475 ~11Jl£Jlil111,JL3Jlil1 lil13J~1~1J (Jl.J'Vl 2 LLfl:: 3) 
I 

■ Gammbrapsis nitida 

! 11 Dodophatis digitata 

,.,:· ■ Sinoediceros homopolmulus 

~ Melito latijlagella 

.;. Kamaka songkhlaensis 

■ Kamaka appendiculata 

• Victoriopisa chilkensis 

11 Eriopisel/a sp.1 

Chelicorophium mpndrasensis 

■ Grandidierel/a magnae 

r,1 Grandidierella gilesi .,... 
Amphilochus spencibatei 

■ Grandidierella magnae 

_J 

Jtlil 2 1-111u't1u1u uu11EJ.J LLnumilil LLEJ>-1vlvrnlil~Vl1J11i L 1ru~u~nnu'll1jj LLA::11iL 1ru~iinTH Vl1::Llu-:, 

i!ll1J1 (lll1~El!ll1'l1\ILU!ll'l) 

100% 
~ 

90% 

80% r--
70% r-

60% 

50% 

40% 

30% 

20% 

10% r-

0% 

~e 
'/!/::-~ 

(,~ 
❖'Ii o; 

,¥'I?' 
~o 

T 

■ Gammaropsis nitida 

11 Dodophotis digitata 

■ Sinoediceros homopalmulus 

~ Melita latijlagel/a 

::: Kamaka songkhlaensis 

■ Kamaka appendiculata 

■ Victoriopisa chilkensis 

II Eriopisel/o sp.1 

Chelicorophium mandrasensis 

■ Grandidierella magnae 

-. Grandidierella gilesi 

Amphi/ochus spencibatei 

■ Grandidierella magnae 
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..r ..i .. ..r ..i ..r ~ .-'I: ..i" 
VlUVlli1'nJ'll1 "1 LU~::VlUVl L Vl1:: Lflf.1\1111 "11U1Vl Lm.J 

!K1mh'1~\11UL~EJUVH]A~n1f.lULLfl::1lU11fll-J jjfi1ilv~u 

Vl1'1n1f.J/11Vl'llEJ'1~U LLa::ilv~f.lV11'1n1f.J/11Vl'llEJ'1,11 1>-i 

LjjEJU 
,/( .,j 

pH ~u pH ,11 Eh ~u l'IUl'l 

(mV) 

Vi']ffVn1UU 11771-J'll1;; 7.61±o.15 7.87±o.62 514±590 
,/( 

LVi1::um,i 7.61±o.20 7.86±o.52 514±403 

!IU11fll-J 11771-J'll1~ 7.62±o.2 7.86±o.21 547±454 
,/( 

7.76±o.22 8.03±0.31 516±435 LVi1::LaU-J 

- :ii 'I ,f ..i -n1'rn,::V1f.1'1JEI\I LLnl-JI-J11c;l LLEll-JnVl £le;! L UVlUVlrl711-J'll1111 

Vl1Jfl111-J~U 1 LL tlu LL fl ::fl111-J~ fl1 n'llil (;I'll El'1 LLn1-J1-J1ic;i 

LLEJI-JWVlEICill-J1nn111 U~U~L Vl1:: Li f.1'1ffl111,11~'11 u1l1'1 

L~ElUVlt]A~n1f.lULLa::L~EJUn'U11fll-J;j\ljjfl111-JLLl1lnlJi1'1fiU 

~"11v1u1ut1ilc;i El"11A'.I.J1::nau'l1ilc;i LLa::fl111-J'llnt11-J 1c;iv •• .. '""1 .... - ..... I-Jfl111-J~U1 LL uu Lilflf.J UVlUVlrl711-J'll1l111-J1nn11VlUVI 

LL111n1Ji1"11numh'1jjtl'm:l11ittyV11'1Rii~ (p:,0.05) LL1111u 

L~EJuVlq A~ m uujj fi1fl111-J L~J.J,11 Lil~ m!auni11 u'1i1"11 

LCiEJU1lU11rll-J (111111'1~ 1) 

Eh t!1 Eltu'tl/1~ " fl11aJ'DU DO fl11 LflaJ . .. . 
(mV) , (0~) (ppt) (cm) (mg/L) 

715±583 28.08±1 .80 1.96±3.12 24.43±12.93 3.58±o.75 
r 

715±706 28.08±0.65 1.95±3.45 24.43±10.67 3.58±o.65 

760±310 28.02±o.74 1.76±o.OO 24.5o±6.51 3.45±o.32 

723±302 28.64±o.58 2±0.00 24.79±6.74 3.66±o.35 

LUVl1::uirnu o L1-J1111v1n~'1 Vl1JLLu11'71-Jm1n,::v1u'lJEJ'1 

LLn1-J1-J1ic;i LLEll-JWVl EJCil 1 U 7'.U LLlJlJ Liiu1 nu~ ElVllJfl111-J " -
~u 1 LL tlu LL fl:: fl 111-J~a1 nt1ilc;i'll EJ'1 LLn1-J1-J1ic;i LLEJI-JWVl ac;i 

1-J1nn111u~U~LVl1::Lif.1'11i1111,11 LL111°1>-iVllJfl111-JLLl1lnlJi1'1 

'llEJ'1fl111-J~a1nt1ilc;iLLa::n1,n,::v1u'llEJ"11LLn1-J1-J1ic;i 

LLEJ1-JWVlElCill1l11-J1::u::~h"11v1n~"11ar.i1"11jjtl'ufl11itqiV11"11Rti~ 
..i 

(p:>0.05) (111111'1Vl 3) 

.,j O • w .,j [ A .i.. ..r ..r .,j .. V o 

Pl111'1YI 2 fl111-J"'1U1LL'U'U'llEh1LLmJI-J11c;!LLBI-J 'WEHil'VIVUJ 'Ul.J1L1tu'Vll-JnTlL'W1::LfUJ-3LUl::'W'U'Vl11171-J'l11111 (1111111Ellll171-3LI-J1111) 

,n'.l,i l'IQll~n,uu lfu11~1J 

Ll'l1: Ld'u~ ~111nnil 
JI 

~111J111il Ll'l1:LflU~ 

Amphilochldae 

Amphilochus spencebatei (Stabbing. 1876) 33 42 

Aoridae 

Grandidiemlla gilesi Chilton, 1921 250 450 200 1,117 

Grandld/erells megnse (Giles. 1888) 75 50 8 

Corophlldae 

Chellcorophlum madrasensis (Nayar, 1950) 58 

Erioplsidae 

Eriopisei/a sp.1 425 100 125 33 

Victoriopisa chilkensis (Chilton, 1921) 25 75 225 42 

Kamakldae 

Kamaka appendiculata Arfyama, 

Angsupanich & Rodcharoen, 2010 17 

Kamaka songkhlaensis Ariyama, 

Angsupanlch & Rodeharoen, 2010 350 8 150 

Melitidae 

Mel/ta /st/age/la Ren & Andress, 2012 75 200 117 283 

Oedlcerotldae 

Sinoediceros homops/matus Shen, 1955 25 100 

Photidae 

Dodophotls digitata (KH. Barnard, 1935) 1.200 475 1,125 

Gammaropsls nitida (Stimpson, 1853) 400 375 

111J 850 2.425 1,633 3,325 
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,.,,,.,,,1 3 i1Jilfl11i.111tnn11a1uLLa::fl11i.1mi11Ri.1£J1JEh111ni.1i.1111ilLL£li.JWVi£Jlil1u~uvln,1i.1111i11a:: ~uilLvn::ilu" 

i,i1J11uL~£lUY4t]ff~n1UULLa::uii£JUllU11fli.J Vi .A.2557 

0.68 

0.77 

L~ml1ifmJainiLfli1::~1i11ai.1iJ1::ih1Bfl11i.1f1~1ufl;__, 
V 

1J El\lU'l::111 f'U.J LLn ilil1~"1 LLEliJWV-rnlil 1"1 u LLN"1'1 in'.l!tru:: 

iJ1::'111fliJ1uJ1J'llEl'1 dendrogram ua::n,1vlffE1'1i1~ Y4U11 

.1 - :,i '1 ,¥ ., -u'l::"l11fliJ1JEl'1 LLfiiliJ11"1 LLEl>Jn'ViEllil L 'UY41JYlti1'liJ1111111JEl'1 

40 

60 

100 

0.22 ' 0.35 

0.65 0.43 

.. .. .. u ... ., J( 
L"1El'UY4'] ~~ fi1U'U LLt'i:: L"1El'Ull'U11flil LLt'i::Vi'UYI L Y41:: Lt'IU'1 

ff 1111,111 uL~ El'Un'U11flilij in'.l!ttu::fl a1 Ufl ;__, f1'Uil1fi fi11 

u,::111A>-1'1lEl'1 uniiii1~"' LLEl>JWY4Ellil 1 u~u~ L Y41:: Llu..,«1111 

J11'UL~El'Uil'U11flil (JU~ 4 LLij:: 5) 

I 

J11i1 4 Dendrogram im~ru::1h::111fli.J'll£l'1LLni.1i.1171ilLL£li.J~Y4£Jlil1m1'uvln,,i.11J1iiLLa::luil1Y41::1lt.1'1RM1li1 i1fl·n::li"l'i1 

ii.1tli::~YIB~1u Bray-Curtis similarity index 11a::LLtltNfi1ifei.1a~1u,1nvl 4 (Nov-P fi£J,uiln1,i.11J1i1u1; eu 
V 

.. .. ... ., .JI ~ ., ,: ., .. .. .. ... ., -1 .. u 

Y4C)ffVn1t.lU Nov-F fl£lY4UYILY41::Lat.1'111t1'11U1LUL!il£lUY4qAvmuu Dec-P 1'1£l'V4UYID1"1i.J1J1fl UL!ilEIUllU11fli.J LLa:: 
.. .... ., .JI ~ .,,: 1 .. u 

Dec-F fl£lY4UYILY41::LaU'111tM1U1 UL!il£lUllU11fli.J) 

-
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Nov-F 

Stress: 0 

Nov-P 
Dec-P 

Dec-F 

111""' •• 1 -- ., ti - .ei ., Jt ... - Jt ... Jt .,-YI 5 n"l1nt1EhUJfl MDS am•tcU:: 'i::'ll11UJ'llEh1LLmJ>J1'i"1LLEJJJ11l'i£l"1LUl'iUYltl'l'nl'l11flLLl'l::l'iUYILVn::um,1 

a,i1J1 1Lfl'i1::-.Tfii1a'JJtl'l::iiY1B!ii1u Bray-Curtis similarity index LLl'l::LLtla'1fii1iEJJJa~1u'i1nvl 4 u 

( 
.. Jt.,j •1'" A .. Jt.,j )/_!,'.-1(1'" A Nov-P flEll'iUYlll'i'lJJ'll1fl UL"1EIUl'iqfl~muu Nov-F fl£ll'iUYILl'i1::LflU'1wfl1U1 UL"1EIUl'iqfl~muu 

.. _f .I •1 All "' ... ".I J/ ,,!!(, _.,:1'" u Dec-P fl£ll'iUYlll'l'lJJ'll1fl UL"1£lU!lU11flJJ ua:: Dec-F flEll'iUYILl'i1::LflU'1r11111U1 UL"1EIUllU11flJJ) 

4. ~~11WfHI 

Vl1Jfl113J'l1fl1fl'll'U"1 LLa:: fl113J'l1U1 LL UU'lltl'1 LLfl3J3-J1i"1 
~ ., Jt .., - ' Jt ..,.., .. 

LLEJ>Jn'Vltlt,J L U'VlU Vlil'l'l3J'll11,13J1 flfl11VlU VIVI 3Jn1'l L Vl1:: 

Lf th'li1111J1 ff£1"1fltfo,1nunTlRmfl'lltl'1 Fernandez­

Gonzalez LLfl::flru::1uil 2013 LLa::il 2014 [7, 8] 
• ,_ .. .-=Ill 44111 • 

1J'H 1 WV!:: Lfl L>J{;'I Ll,ltl'l L 'l L UUU'll'13Jfl113J'l1 fl1 fl'llUt,J LL fl:: 

fl113J'l1U 1 LL U U'll tl'1 LL El>JW'Vl El"1LYi3J~U"113J 'l:: fl ::l-11'11v1 n 

., Jt t1 1 .'1 ., ., .,~ • 
n'l::'11'1 Lflll'1 a1 "1UuVlvll'l1 anvi L'f'1Nfll,ltl n1·m,::1v1t.1'1lt1'1 

LLfl>J>J1i"1 LLEJ>JW'Vltl{;'llv:: LL{,lfll'i1'1flU 1"1u 1 u~uvl L Vl1:: Lill'1 

~Lilu~uY111mLa::~ulflau1v::LiJu free sulfide LLa:: 

615N tll13Jd1~1J 1un1,ffnH1~'1na11l~nfl11ii'1LLfl3J>J1i"1 

LL£lJJW'Vl£l(ilff~fl Ampelisca Lilun~JJLL£lJJW'VlEJ{;'lvlnu 

EJ1'111'lLL1J1Jn'lEJ'1nu LL fl dim, 1 iLiluih~'llilEJ U1'1 LL Vli 

l1fl1ll LLa::ijfl11>.J'l1U1LLUUfl{;'lfl'11uuiL 1ruvl1n~num::i'1 

Ll1i1v1 nm,ff nH1 flf '1d U'1 hi'Vlu LL El >JW'Vl £J "1'11U "1vl LLH "1'1 

~1,n,::1v1uv!t11£11JffUEJ'11uL~'1a1JIJi£11::u::l'i1'11v1nn,::i'1 

LL~lv:: Lil um, Liiu 1,ii'1 ati1'11 u-ii1'1v!t!1 Liu LL fl dill a1 t111 u 

1un,::i'1 LLl'i11ru::L~t.11nu1uqian1avl,hn1,ffnH1 u\'I 

t1um u 1~ilvin'Vl a-n a\'I a>J>J"jff3,J"' ::1uat1 muu\'I L ,..,,'.l £l u • ., 
n,rnt1tI1ijfl11>.JLL "j\'I [9] EJ11Q"Ji1llfl{;'lfl1'lff::ff>J'1l£l'1 

t11,iluviiu1 uaiu iQU hici'1i:: ~uvl Lnt,1 fl113J Lilu iiHllifl 

lli::111fl>J LLB>JW'Vl EJ"1 V'1fl1,ijn1,ff nH11 ~fl'l£11Jfl fl>J • 
1 ..., d ., -• ' ol UCJ!tjfl1fl£lULLfl::L'l1UNfl'll£l'1fl'l::'ll'1Vl3JtlltlJuLL1J1Jfl1'i 

n,::v1 ll'll £1'1tl1::"111 fl >J LLtl >Jvl'Vl EJf;'l'lf "1 L iQUiu 

-.$1u1U'lltif;'l~U~'lltl'1 LLfl3J>J1i"1 LLtl>JW'Vitl "1il'Vl1J 1 U 

n1,ff nH1flf '1i!>J1n ni1m,ff nH1vlN1UJJ1 L~ El L vi U1Jfl1J 

n1,ffnH11uuinruL~ll1flU'llEJ'1 Angsupanich and 

Kuwabara 1uil 1999 [10] LLa:: Bussarawich 1uil 1985 

[11] yjij"j1U'11U'llWLLflJJ3J17"1LLEl3JW'ViEJ{;'lvl'Vlu1uvi::Lflff11J 

N'1'1lfl1 8 'll'U"1V1n 8 1'1A '11it1n1iffnH1'v1nuinru 

VI:: Lfl ff 11J ff \'I'll fl1tll£1Un fl1'1'1l£l'll~'i:: UVlli ~u Ai n fl LL fl:: fl cu:: • • 
1utl 2550 [12] vfti,1u'11Uti'1LLfl3JJJ1i"1LLEl3JW'ViEl{;'I 
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l k .- • .,i • I'" '" ? J( •• I ·~ 8 'llU\il-17n 7 1'1A 'l'l'HJLi.JEJLu'H.11JLVlll1JL'UVi'UVlu7n 

LL~J1 Cochin 1.J1::LvtAii'UL~ll ~jj17ll'17'ULLni.Ji.J7ilil 

LLrli.Jvlwai;i li 6 'llili;i-11n 5 1'1R [13] m-1 L i1t1"11i.J1-11n 
".,' ::Jt.. .. J(,.j J( 

n71Ln1.ll'l1 rlll7'1-17nvt'1Vi'UVlll11i.J'll71'1 LL fl ::Vi'UVI L w1:: Lfl t.1'1 

Hl'l1J1 ~'1J'1ffrl'1~'U~ jjLL'l'la~mimit1t.1 (microhabitats) 
.. '"1,J( ,.j J(~.-'.: ., .,i 
VILLl'lnl'l7'1n'U 'UVi'UVILVi7::Lflll'111ll'l1'U7 Vi1Jn1::'ll'1Lfl1El'1 

iia1.J1::i.J"11~'U'T L-iiu l'lltl''1 1w'1Vi7'11u1.1irnuvt::Lflff11.1 

ff'1'1lfl71'1El'U'UEln Sjff7'1'1"'i7llLLN::a'1jj'ti11'1Ln7::~i;ii.J7Ln1:: 

~"11vi1'1'1u ,~ LffiiElu LL u1u:: n1-r'1 L vi u"~ LumL 'l'I a'1 a1iu 

LL fl:: rl7'1'1Ti1 ~riuLLni.Ji.J1ii;i LLEJi.JvlViEJ\il'UEln-11 ni1L u1.1iL 1ru 

J( • ,. " • I k .•1 " !'I Vi'UVltl11i.J'll71'1ll'1u1::nEl1J1'11llu7'1l7llLN'U 1J7'1~\ilLn1JLu'U 

1.1iL1ruirNJ1~il1Alfl'W'llE1"11'l'IE1t.1n::w"11~'1jjfl11i.J'1i1.1iau 

' ,!,' J( 1" .. 'l!El'1 LL 'l'IN'1El7r1 ll!'1 LL fl:: LEIEI 'l'l'V11Jfl17i.J'l'lfl7n'll'U\il'llEl'1 

LLEJi.JvlViEJ\il l~mnni11.1iL 1ru~u 

5. aitJNan11ffnit1 

•1nn11~nli7A17i.J'l'lfl7n'llillilLLN::n11n1::•1t.1'11E1"11 
.. ~ ?Jt• .. Jt ...... 

LLni.Ji.J71\ilLLEli.Jn'VIEl\ilL'UVi'U'V11i11i.J'll71'1 LLN::Vi'U'V1Vli.Jn71 
JI X .. ,: I 

L Vil:: Lflll'111l 1'11'U7'1lEl'1Vl:: Lflff71Jff'1'1lfl71'1El'U'UEln Vi1J17 
.. ~ -1Jt- .... LLni.Ji.J71\ilLLEli.JnViEl\ilVIVi1J 'UVi'UVltl11i.J'll71'1i.Jfl17i.J'l'lfl7n 

.. .. '1Jt ...... J( 
'1l'U \ii LL fl:: n11n1::-11 t.1vti.J 7 n n11 'U Vi'UVIVli.J n71 L Vi7:: La t.1'1 

Hl'l1J1 LLN::w1.1i1LLni.Ji.J1ililLLt1i.JvlViEJ\iljjA11i.J'l'l'U7LLtiu 
..:JI"' ... Jt...... J( 

L Vii.J'll'ULi.JEJ1::ll::'V1'1'17'1-17nVi'UVIVli.Jn71 L Vi7:: Lfl t.1'1 

6. iiP1~n111n.J1:m1fl 

~Wt.1'l!El'l!El1J~ruuru;il'livtt.11a't.1 i.J'l'l71Vlll7a'llff'1'llfl7-

'UAi'Uvti' ~ffU1Jff\¼'U"111Jl.J1::i.J1ru1un11Wt.1A~"11d LLa:: 

'llEJ'llE11J~ruffri1uuvt.Ywu1n1Y1::LflLLN::t11t.1~"11~fftl'1.1R11u .. .. ., ..... ~ ~ 
LA1El'1i.JEI L 'U'17'U 1-1 llfl1'1'U 
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uV1AflEit1 
LLm.J1111"1LLt11J~Yrn(;) L th..1~~iHi1\Jl n~1Jl'l1GH\Jl L tcJ'U ~j'j'\.Jt111'icJu1rnuvru1~'UL 'U'Vl'11cJ 1 1:uu 

fa 11'l'!l1cJ~~ 1 uth: L vil'l1 vicJi1n11?i m~mLn111111"1 LLt11J~j'jeJ(;)~~ 1 u~~ci111 vi mL'1: 1 u~-m: L'1eJ'U"11lJ'U L"1 EJ 

1 u~~ci 111 VlcJ u1L 1 ruvi: L'1 i.'11'\.Ji.'1~'ll'11 L iJu~ u~~i1 n11P! n"'1!'l111J'\11'11 n'!lu (;)'lJeJ~LLf11J.1l11(;1LLt11J~j'jeJ(;11J1 

LU'UL1'11cJ11'U1'Ui~u.\Jl"lui'.'l 1925 L"1EJ Chilton LL'1:mk'11m!ui111EJ~1'U'lleMLLf11J1J11~LLt11J~j'jeJ(;)L~elcJ1J1 

~~ 1 u n11?i n"'1 !'l1111'\11'11 n'!lU(;)'\ll~eJUL 1!'!1V1 EJ1 1 un11?in"'11'lf ~d1i;i'nu 1111ie111'1 L ~ ei 1 ~{fi~i.'1m'U.fl1j'j 
,, " " 

n 11P! n"'1 LLf11J1J 11vlLLel1J~j'j eivi 1 uvi: L'1 i.'11'\.Ji.'1~'11'11 L 'UU~ ~,r'U LL'1: 1i;i'11 EJ~1 'U'1~ Dodophotis digitata 

(K.H. Barnard, 1935) zj~ L iJu11 EJ~1'Ul'lf ~LL 1f1'llel~ LLn111111vi LLel1J~j'jeJ(;)'!JUviffi u.niJm!'l Lm :UcJ\Jld'ueiein 
" 

LilEJ~ 1~ i1 f111'\.J11cl1 EJ'1~1'1111J ~'ULL U1'llel~"'ru~1'U LL'1 :11(;11U L ~ elU.i.'1vl~a n"'ru: 1i;i'vi 1 f111'1~Vl= L ,j EJ'U .. " 

Abstract 

Gammarid amphipod is a member of crustacean, commonly occur in sediment of 

many coastal ecosystems. In Thailand, the studies of gammarid amphipod has been 

carried out in both the Gulf of Thailand and the Andaman Sea. In the Gulf of Thailand, 

Songkhla Lake is known as an area where the gammarid amphipod has been intensive 

studied since 1925 by Chilton. After that, there have been various studies including an 

examination that relates to amphipod species diversity and ecology. This work aims to 

investigate the status of gammarid amphipod in Songkhla Lake and the new record in 

southeast Asia, Dodophotis digitata (KH. Barnard, 1935) was described and illustrated. All 

specimens are deposited into the Princess Maha Chakri Sirindhorn Natural History Museum, 

Prince of Songkla University, Thailand. 

Keywords: gammarid amphipod, crustacean, species diversity, Songkhla Lake, new record 
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1. tJVIU1 

'Vlt Ln'11U'1-:1'1ln1 L tlu1tuuiiL 11'1LL uun1nu vY-:iel~'U~rnw~111 'Vlt1v1elmh-:i iinTn tl~ tJ'lJLL tln-:im1u 
\I \I 

LRl.Jvl1l.J']~fl1n'Vl11 ~'VltLn'11'U'1-:1'1Jn1ii'111Tvn!1~LiJu J1~~ t!1'Vl;Ln LLnttl1n1elt1 1~t11el'U'Vlt Ln'11u 

'1-:i'1Jmii';it'U'U'UL'Jl'l~V1n1nvi'11t11il-:h'1tLU'lJ UTVl';i u1'1f1tJL'1'lJ tl1nu:i.JJ1 LLntviru1'VltLn 'Vl1L~wum1:u 

Vln1fl'1f'U~'1Jel-:i~-:iii;1v1'1-:iv11u 1 tlli'i'1t1 'Vlt Ln'11'U'1-:1'1J~1ii~u~ fl'J1 1,042 vi11';i1-:i n1n :l.Jvl';ifl';iel'U An:u~u~ 3 
\I • 

i-:ivii'~ 11i'i'LLni-:ivii'~'1-:1'1Jn1 i-:ivii'~-X'Vl'1-:I LLnti-:ivii'~uml'l~i:i';i';il.J';i1'1f LLU-:lelelflLU'lJ 3 ~'J'lJ ~el 'VltLn'11U 
' .. .. .r .,j ~'i ..i ' J' .. .r .,j .,j .. 

'1-:1'1Jn1vlel'lJ'U'lJ Vl';iel 'VltLnVln'J-:1 :UW'lJ'Vl 4 79. 7 vl1';i1-:lfl bnLl.Jvl';i 'll-:i'VltLn'11'Uf'J'lJ'lJ:UW'lJ'Vll.J1fl'Vl~~ A'J1l.Jnfl 

Lil~tl 1.8 L:Uvl';i iim1mR:u~11uq~c.Ju~u~u~rnuil~tLtlut!p~~ 'VltL'1'11ua-:i'1Jn1v1el'lJfl'11-:i LUlJ~lJ~ 

m~fn~-Xu~"'\Jll'U1~~~ Vl~el ~'Vltl1'lJ'lJfltl1 ii~u~ ).51.4 \J11';i1-:lnfaL:U\Jl';i i'l'J1:uLR:U~1 L'lJ(]~c.J'lJ~'lJ~ 

'U ~L 'J nJ'i1'1t L uuJ1~~ LLnt'Vlt Ln'11'Ut,Jel'lJ'lJel f1 L U'lJ'Vl t Ln'11uJ1n1el tl'1'l.Jfi-:it!1 LRl.JtlJel ~fl'lJfl~fl1n i'l'J1l.J 
\I ·1 \J 

4 d J/ .JtJ Q."i' .c1 JI cl. ,1 c:i: .., Q, "d 
nflLilntl 1.5 Ll.J\Jl';i W'lJ'Vl ';itl.Jlru 182 t,1111-:inbnLl.Jt,J';i :UWlJ'Vlu1'1f1tlLn'WLnf1'lJeltl n'1m1l.J'1Jel-:ll.J'4~tl'VlW'U 

1 lJD'1'1U'U iif11';iVhtl';it:U-:1 f11';iLW1tLit1-:i"'t,11J1 f11';j'VJ1 LU1.J'1Lt,J~ L U'lJ\J1'lJ • 
LLf1l.Jl.J1~~LLell.JvJWel~LU'lJ"'IJ111'U Phylum Arthropoda, Subphylum Crustacea, Class 

Malacostraca, Subclass Eumalacostraca, Superorder Peracarida, Order Amphipoda (Martin & 

Davis, 2001) iiA11l.JVl'11f1'1f'U~a-:i1~t11uil '1 '1UtJih1t1-:i1ufi-:i 9,100 species (Vaino4.a et al.. ., 2008) ii 
\J • 

';i1tl-:11'l.Jfl1';jf1';it'11 tl'1Jel-:ILLfl:Ul.J1~~ LLeJ:UvlWel~ 111f i-:i 1 uJ1~ ~ t!1'V1t Ln LLnttl1 n1el tl LLfl:Ul.Jl~~ LLel:Uvlvm~ii 

m1u~1~qi\;I el';itU'U'UL 1 l'1 LL vici-:iJ1 L ~el-:1'17 m tlumvi7 ';i'1Jel-:i"'vi1J1~~1~qifrn Ll'11~!fi'1Vln7 nvin1 tl'1f'U ~ 
LLnt EJ-:iiiu'Vl'U 7'Vl~ L tl'U~ ~el t1'1n 1 t1'11 ';i~'lJ'Vl~t11 mtuuiiL 11'1~n li'i'1 t1 

\J 

n1';iptf1~7LLell.JvlWel~1uci:ut!1'Vltrna1u'1-:i'1Jn1iitl';it1~m1uLtlum5-:i 90 tJ 1~EJ';i1t1-:i1uAf-:1LL';if1 
' 

'1Jel-:I Chilton 1utl 1925 11i'i'';i7EJ-:i1ufi-:iLLf1:Ul.J1~~LLell.JvlWel~H 12 '!f'U~ L'UU'1'1U'UL'U'VltLn'11'U'1-:1'1Jn7ii . 
11t1-:i1'U5-:iun:um~~LLell.JvJWel~~7'U'J'U 32 '!f'U~ '17f1 15 1-:if'i 1~EJuu-:iLU'lJL'U'U~L'Jt:\J'VltLn'11'U'1-:1'1ln7 

vlel'lJ'U'lJ ('VltLn'Vln'J-:1) W'U 18 '!f'U~ (Angsupanich et. al., 2006; Ruensirikul et. al., 2007; 

Bassarawich, 1985) 'VltLn'17'Ut,Jel'Uf1n1-:1 W'U 8 '1f'U~ (Angsupanich et. al., 2006) LLnt'VltLn'11'U 

\Jlel'Uci1-:i 12 '1f'U~ (Angsupanich & Kuwabara, 1999; Bassarawich, 1985; Ariyama et. al., 2010; 

Won°kamhaeno et. al., 2013) f11';iptf1~1L\JAf-:idii'1~:i.1-:ivimm~el'1t'Vl1f11';ii1';i'J'1LLnt1'J'lJ';i'Jl.J'Uell.Jn ::, ::» , , \J 

L ~el 1 ~'Vl';i1'Ufi-:i'1m'UmW f11';j~ f1~1'1Jel-:ILLfl:Ul.J1~~LLel:UWWel~ 1 \J'U~L 'Jt:\J'VltL'1'11U'1-:1'1Jn1 

2. 1Sm,viflg,e1.:i 
LnUlll'Jel~1-:fLLeJl.JvJWel~ L'U~'U~\;11-:l 11111LLf1 '11'Vl11tl' t,Jtflel'I.J~'U LLnt'Vlel'U 12J L 'UU~L'Jt:\J'VltLn'11'U 

'1-:1'1Jn1\Jlel'Uci1-:r (mw~ 1) L~tl\i1'Jel~1-:l~Liiu11i'i''1tU1l.J1Ln'UL'l.JCl-:i'Yin1'1~fl '11f1'1'U1el'lJ"1'Jtlt,ltLLm-:r'1Ji.J1~\J11 . 
0.5 iJn~hl.Jm Ln'U\i1'Jel~1-:ILLell.JWWel~ L\JLLelnflel~el~A'Jll.JL'U:U'IJ'U{utlnt 70 U1l.J1~1LL 'Uf1'1f'U~'1Jel-:ILLf1:U 

m ~~ LLuuvlw u~m t11i;i' n~ u-:i '1 n'Vl';i';i l'lULn'UJtl ';it nuu vi"'-:i '11 nl!'Ul.i1 Lrnuvlwu~l.J11i1 m m-:i i'1 el el n L ti 'U~'J u 1 
' 

11~';if.11-:li'lLL~nt~'JlJL\J1f1~el-:i'1n'Vl';i';il'lULn'UJtl1tnau1u Olympus CH30 1~t1iiLL'1J'U11~';itl Camera 
• ' \J 

lucida 'Vl1f11111~';itllll'Jel~7-:i L~tlL -81 tl';iLLml.J illustrator t,17:U1fif11';i'1Ju-:I Coleman (2003) li11el~1-:1'1Jel-:f ,, 
LLell.JvlWel~ 1!i'i' LnU fo~111L 'lJ'Vi'Vii:iJ1 t:\J'1'1Cl1'Ui:i';i1l.J'1f 1 ~1'Vl tl1 50 

n,~1.h:::"!iit'lf~~ 5 t11.jmii'iti1uu.<1:::;ii1L'l'liJ1iit'li.'11'utl~:::L'l'lf'IL'l'l1J 
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i1~el"tlel.:J-rn1.:iri"tleNLLeliivl"v'rnvl~thm.Jel1'U11EJ.:i1'Ur1.f.:itl: A, antenna; ABD, abdomen; 

EPIM, epimeron; G, gnathopod; LL, lower lip; MD, mandible; MX, maxilla; MP, maxilliped; P, 

pereopod; PL, pleopod; PLN, pleonite; T, telson; U, uropod; UR, urosome; UL, upper lip; L, 

left; R, right; O , male; Sj2, female. 

L 
.J Jt cl:;s .. 

J11VWI 1 'V'l1.J'Vll"l fl'l!l-1'U'Hlru'V1~ L'1611'U61~"tl'11\,leJ'U'U elfl 

3 .. ~au.a:miit111tm11Ani;1 
i:l,i,iu'Uii11EJ~1mLniim~v1LLeli1vlvrnv11 'UVl~ L'1'17U'1.:J"tl'17~.:J'\llilvl 31 'llilvi,11 n 14 1~i'i hwii 

11El.:J1'U1'U'V1~L'1'11Ulllel'UU'U 18 'tl'Uvl lllel'Ufl'11.:J 8 'tl'UvlLLi;l~lllel'U'Uelf1 12 'tl'Uvl LLeliivlYrnvl~'VjUiin11 

f1W'11ElelEJL 'U'V1~Li;l~'U1~ tJ1'Utl1~'U Lv'IUL~EJ Vl~Li;l rl1~UL 'UEJ'U ii L'Vfo~'11il'tl'Uvl~iif11111EJ~1'ULO'Vn~ 1 'U 
" 

Vl~L'1'11U'1~"tl'11~el Grandidierella gravipes, Kamaka appendiculata LL'1~ Kamaka 

songkhlaensis LL'1 ~'VjU LLniim~vi LLeliJflyjelvJ~L tl'U 11 EJ.:i 1'Uri.f .:i LL 1fl"tl el.:J Lel L =ilEilll~1'Uel el rnuEJ.:i 1~~ el 

Dodophotis digitata 

n,~ti~Z"l1Jflf~~ 5 1J~m1J'it511Ju.i'lzi<1LV11J1;jflo11utl~zLVll'ILVIEJ 
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aliliiii•IJiiiillllls•W 
"" ... vi .J 1 · 911'i1{1'VI 1 LLf1l.Jl.l11~LLul.J Yiu~'VlVfU U'Vl~Lf'l,nui;,-:i'!Jf'!1 Angsupanich & Kuwabara 1999; Angsupanich et 

al .. 2006; Ariyama et al .. 2010; Bassarawich 1985; Barnard, 1935; Chilton 1925; Rattanama 

et al .. 2014; Ruensirikul et al .. 2007; Wongkamhaeng et al .. 2014 

Taxa ,i:mut1ui1~11a1 m~r~t,rni1utan 

flil'LI\J'LI ,inuna,~ ,inuunn 

.WPHILOCHIDAE 

3tanopsis sp. * * il1uJ1~'LIL!llUL~EJ (Ortiz & Lallna, 1997) 

-xiurstonius japonica * 'l'ltL'1~'LIL91 (Ren, ~006) 

:.mphilochus sp. * 'l'ltLn~u19i' (Ren, 2006), il1ul11aut111iMlEJ (Ortiz & Lalana, 1997) , 

ORIDAE 

:randidierella gilesi * * ~711.J71111~ thtL'l'll'IL1EJll11.J7l,.J (Imbach, 1967); ,l1uJ1aut111,MiEJ (Ortiz 

& Lalana, 1997) 

$ andidierella gravipes * 'l'ltL'1i'f7UiM'!Ja7 (Barnard, 1935) 

? andidierella megnae * 'l'ltLa~u19i' (Huang, 1994 uat Ren, 2006) 

':fandidierella taihuensis * 'l'ltLa~u19i' (Huang, 1994 ua:: Ren, 2006) 

?andidierella sp. * 
~ 

:ALLIOPIIDAE 

=-:iracalliope jluviatilis * 'l'ltLa~u19i' (Ren, 2006) _, 

=Jfacalliope indica * 'l'ltL'1!lUll17lJU (Bussarawich, 1985) 

::::>ROPHIIDAE 

~::;rophium acherusicum * 'l'!tLa~u19i' (Ren, 2006) 

_ OPISIDAE 

:"Opisella sechellensis * ,l1ul11a1.JL!11UL~EJ (Ortiz & Lalana, 1997); 'l'ltL'1!JUll17lJU 

(Bussarawich, 1984); il1ull1L1EJ111uw (Dang & Le, 2011); 'l'ltL'1~'LIL91 

(Ren, 2006) 

ctariopisa chilkensis * il1ull1LiEJ111u1u (Dang & Le, 2011); 'l'ltLa~u19i' (Ren, 2006) 

-'ALIDAE 

::hyale hawaiensis * 'l'ltL'1f'l1~LiiEJU (Miloslavich et al .. , 2010) 

- le dolljusi * il1ull1L1EJ111u1u (Huang, 1994) 

YROCERIDAE 

·=opus sp. * * 'l'ltL'1!JU1117lJU (Lowry & Berents, 2002) 

honius brasiliensis * ,l1uJ1aut~iMlEJ (Ortiz & Lalana, 1997); 'l'ltL'1~'LIL91 (Huang, 1994 

uat Ren, 2006) 

~KIDAE 

•~' aka appendiculata * 'l'ltL'1i'l7\Ji'l~'!J'17 (Ariyama et al ... 2010) 

•~~aka songkhlaensis * 'l'ltL'1i'l7Ui'l~'!J'17 (Ariyama et al ... 2010) 

i...:.....EBORGIIDAE 

1.:-re/la chilkensis * ,l1ull1L1EJll1'Ll7lJ (Dang & Le, 2011); 'l'ltLa~u19i' (Ren, 2006) 

IWERIDAE 

fV'.!EfO Sp. * 'l'!tL'1~'LIL91 (Ren, 2006) 

n7'l'\ht,i1JRf~~ s EJ~m1J'lfi1uua~~l'IL'l'l1J1~Rl'l"lu1.h~L'l'll'IL'l'IEJ 
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.,j "" :':I .,I 1 ( ' ) Pl1'a1~'VI 1 bbn:U:U1'i~l.l.el:U11Viel~'Vl'WU 'U'Vl~b'1G'f1i.JG1,:j'1J'11 tJlel 

Taxa Songkla lake basin 

inner middle outer 

Quadrivisio bengalensis 

Quadrivisio sp. 

* '11::L~~-ul~ (Ren, 2006) 

* 

MELITIDAE 

Melito latiflagella 

Melito setiflagella * 

* '11::L~~ul~ (Ren & Andres, 2f06) 

'11::L~~-ul~ (Rel 2006) 

OEDICEROTIDAE 

Perioculodes cf. acuticoxa * 1Ji~1nan1 (Ledoyer, 1973) 

PHOTIDAE 

Dodophotis digitata * * lJ\11'11/'ll'iBUL~EJ (Barnard, 1935; Barnard, 1962; Chilton 1921; 

Chilton 1925; Karaman 1985; Nayar, 1959; Rabindranath 1971; 

Sivaprakasam 1969 

Gommaropsis sp. * * '11::L~~ul~ (Ren, 2006) 

Photis longicaudata * * u1utl1B-u1~i1L1iEJ (Ortiz & Lalana, 199~); '11::L~~ul~ (Ren, 2006) 

Photis sp. * '11::L~~-ul~ (Ren, 2006) -

TALITRIDAE 

Platochestia japonica * 

niJ 18 8 12 

1.:11'1 Photidae 

'1~'1 Dodophotis G. Karaman, 1985 

Dodophotis digitata (K.H. Barnard, 1935) (mYI~ 2-4) 

l'l1el~7.:ivhmunTsMm~n: 'VltLG'l'11U'1.:i'lJi;11\;Je)tJ~1.:I (7°9'55"N 100°32'14"E) 21 July 2014 ~LflU mm 

1.:i,;f11Lb'v1.:!; PSUZC-CR-0180. (20()'; 40~) 

Type locality: L'!J\;J Chochin i.htb'V1111~tJL~EJ 

Photis digitata Barnard 1935: 302, fig. 15; Nayar 1959:35, pt 12, fig. 8-24; J. L. 

Photis longicaudata 

Photis longicaudata 

Dodophotis digitata 

Barnard 1962:27 (key); Sivaprakasam 1969:566; Rabindranath 

1971:74, fig. 5. 

(nee Bate & Westwood) Chilton 1921:554, fig. 12. 

Chilton 1925:537. 

Karaman 1985, 17-26, fig 1-4 

O ._, II 1.J I 1d 1.d .Qj I <Clil 

'17mLLUtJ'!l1.:I 'v1tJ1\;l~'VI 1 El11f111~'VI 2 'v1tJ1\;J ~'Vl'1el.:!JJ'lltJEJ11 'v1tJ1\;l~LL'rnJJ accessory 

fla 0 ellum EJ71 3-4 ifo t11J.Jri~ 1 LL'1t 2 LtltJLLUU subchelate ~1~ti'1:uri~ 2 ii"'n~rutEJ11 -v,1.:ici1u 
~ ~ ~ ~ 

uropod 3 iiLLOm~EJ1 EJ11mn m1n11ri~ 1 ii'1B.:!LLilf1 ci1tJLLiln~1uueinm1 LUtJ'lulu1Jj'ii 2 -UB LLilf1 
V V 

~1tJLtJLtltJLf1a\;Jban 1 telson LUtJ'1€1.:ILLilf1 

'v1lJ1EJL'v1\;J: l'l1eJ~1.:i~Y1ULtJf11'lMn~1r1f.:id ii"'n~rutr1'11EJr1~.:inu~1ei~1.:i111tJLLUU'!lel.:I Barnard . 
cJ .c:i,. .cl 4 11 I .J cu Sl'.cl V Q.I .::Iii :':;1 Q I d 

(1935) ·,n_h.,tf'lf'!@ltJL~ei flM"l1lfWI 2 '!1@l~l'J11):j1Jfrn'Mfjj..,tt'\.J'\.J\fl~\fl'N (t1a11sve1 se) ttfl.,1:J n'U'U7L1fjj~h11@l 
V V 

ti :: .. - - _,.,ti ~ mi 7::"!111'1Hl'l 5 8'tlm11151lJU.i1::,l('ILVJ11111\l'li1~lJ ~::LVll'l~VltJ 
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. ...... .,...,.w 
.J II .J I.I 1.J .:J -., t,, .J ..J I 

2 'll IJ."1::-Uv'Vl 5 (carpus) -Uv.:Jfnl.J~'Vl 2 t1'1.Jvvnl.J11J.'LJ'Uf1'lJ(,)'1€J~fl11l.Jtl11-Uv'Vl 6 (propodus) 'IJ.:J(,)1.:J'11n 
Cl. ,J CIII ., .di d .cil QI " ,cJ ~ I 

'l1'LJ~'V1Lfltll..111tl.:J1'1.Jb'LJ'Vl::L"1'11'U'1.:J-U"11flv Photis longicaudata 'll.:Jl..1"1n~ru::-uv.:iml..l~'Vl 2 '1'1.Jf111 LL"1:: 

'Uv~ 5 tl11fl~Wlil.:J'lJv.:Jfl11l.Jtl11-Uv.:J'IJvvi 6 v~1.:ihn~ m1m1t11~'1n~ru::-uv.:i Photis longicaudata 

1~ti Chilton 1utl 1925 Ll.JL~ii11t1.:i1umY1~'!l~L'1'LJL1 ~.:i1u'11mw'11t.J1~-:h1.1.m.1YlY1v~~Yl'U1u11t1.:i1u . 
., '?, .... .,.i 'l !';S ~J' .. 1, 
~.:Jf)"111 L '\.J'LJ'l1'LJ~L~t11f)'U'V1Vf\.J b 'I.Jf111r1n~1m.:J'LJ'v11v l.J 

4. a1u~fln111~v t 
LLlJ m 1Pl n~1m 1l..l-v,m ntu~-uv.:i LLnl..ll.J 1~~ LL~l..l~Ylv i 1 u'Vl:: L"1'11'U'1.:J'lJ"11'1:: vi1L uum L tltJL 1"11 

90 ti LL~EJ.:JYl'ULLvl.J~Ylv~'llu~1-v,ilL-dum1Pin~1-uv.:i Ariyama '. (2010) -v,~mLm.J~Ylv~~LiJm1t1.:i1ufl{..:i 
;- J' .J, 

LL1n (Rattanama et al .. 2014 IJ."1:: Wongkamhaeng et al.., 2014) 'I.Jvm11num1Pln~1'Vlc.J1'1.Jl..11 ,i:: 

L U'LJ m 1Pln~1 LLf)l.Jl.J1~~LLvl.J~YI v~~v11'1 tlv~1 'LJ(,):: nv'LJ~'LJ 'V111 m~mYI fl11l.J'v1"11 f)-V,"11 tlLUfl1'Ut:11 'LJ 
" 

L ~v.:i,i 1 nm 1l..l'v1"11 ntu ~'lJ el.:J LL -v,~.:i el 11'1 t1 L tluu ,i '1 tl'v1'1 n~ ri .:i C-J"1 ~ el n 11 n 1:: ,i 1 tl'll el.:J LI.el l.l~YI el~ 1.1."1:: il.lwui 

ti'u~~~mhmu'llil~-uel.:i 1.1.ell.lvlYlel~~Yl'U ~.:im1iim1Pln~1 LLell.lvlYlel~ 1 mL -v,~.:iel1t'lt1~'LJ 11 'LJ'Vl:: L~'11u hi 
11'1::L U'LJLL -V,~.:Jel11'1tlml.Jo'j'jl.J'l11~L '!f'LJ i.'11'v1~1tl 'llel'LJ LlJ LL Yl'v1eltl -v,~mL -V,~.:Jel1t'ltl~l.J'LJ~fi°'1r1.:it'LJL 'ti'LJ 

' 
U~L 1ruLfl~el.:Jiielt.l1::l.J.:J V11L~el 'v1~el~.:iii=1rs(,) 'lJU~~'LJL '!1'1.JL Yl~tl.:Jl11'v1ell.J ,1::Y111 m~m1lm1l.J'v1"11 n'l1U~'1Jel-l 

IJ.f)l.Jl.J1~~LLell.JvlYlel~ 1 u'Vl::L~'11'U'1.:J'll"11~'!!~ L'1'1.Jt'LJ 

5. n~~n,1iiu1::n1f1 
-Uel-U elU fl rui.'1 m,J 'LJ'Vl'tYI t11 m'Vl:: L"1 IJ.~ ::'111 ti~ .:J lJ 'v111'Vl ti 1 '1 ti i.'1.:J '11"11'1.J fl ~'LJ'Vl'f ~ v'LJ Lfl11::'-1'elU m CU 

1.1.~::m11uvtlum~Pln~1flf.:id 'lJel'llelUflru ~1. Charles Oliver Coleman LL~:: ~1. i.'1

1

l.J'!lt1 Ui'l;11'tf ~ 
' ' 

el'LJ Lfl 11::"1LeJ f)i.'111~~ 1 L tlui1-v,1u f111~1 LL 'LJf)'lJU ~ LLf)l.Jl..11~~ IJ.ell.JvlYI el~ 
' 

n1~i.hz,i11Rf~~ 5 m;m11'ii;1uu.flziaLY1111~Ra"lui.J~zLY1l'llvm 
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90 YEARS OF GAMMARID AMPHIPOD STUDY IN SONGKHLA LAKE 

WITH 3 NEW RECORDS FOR THAJ WATERS 

Songkhla Lake is known as an area where the gammarid amphipod has been 

studied the· most inthe Gulf of Thailand. The first gammarid amphipod study 

was investigated in 1925 by Chilton. After that, there have been various 

studies including an examination that relates o their diversity, ecology and 

biology. In this particular study, gammarid ampliipods in Songkhla Lake were 
r 

collected from 2010-2014. Over that period of time, 3 amphipods, namely 

Hyale dol/fusi Chevreux, 1911 , Grandidierella megnae (Giles, 1888) and 

Hourstonius japonica (Hirayama, 1983) were not been previously reported in 

Thai Waters. The gammarid amphipods were also catalogued and their 

characters are described and illustrated. All specimens are depo_sited into the 

Princess Maha Chakri Sirindhorn Natural History Museum, Prince of Songkla 

University, Thailand. 

Keywords: amphipod, Songkhla Lake, new records 

INTRODUCTION 

Songkhla Lake is the largest natural lagoon located in Southern 

Thailand. The lake contains brackish water and the salinity varies by season 

from 0-30 psu. Songkhla Lake covers an area of 1,042 km2 and is divided 

into three parts: the upper, middle and lower Songkhla Lakes. There are a 

wide variety of ecosystems located in this region including mangrove forest, 

estuary, mud flat and wetlands. This environment is not only important in 

terms of being able to host numerous habitats for aquatic organisms, but also 

for human interests including: fishery, aquaculture and recreational uses. 

The gammarid amphipod is a major benthic fauna group that serves 

an important role in trophodynamics (De Breyer et al. 1999). In Songkhla 

Lake, gammarid amphipods were reported as a major food for spotted catfish 

(Arius maculatus), a common commercially caught fish in this area 

(Angsupanich et al., 1999). An amphipod diversity study has been carried out 

since 1925 by Chilton. In that time, 12 species from 11 genera were reported. 

After that, amphipod diversity studies were investigated in separate areas of 
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Songkhla Lake. Currently, the total number of amphipods in Songkhla Lake 

number 27 species from 19 genera. From that, 13 species from 13 genera 

were reported from upper Songkhla Lake, 9 species from 8 genera and 8 

species from 8 genera were reported from middle and lower Songkhla Lake 
. I 

respectively (Table 1) (Chilton, 1925; Ruensirikulet. Al., 2007_; Bassarawich, 

1985; Angsupanich & Kuwabara, 1995; Ariyama et. al. , 2010; 
I 

Wongkamhaeng et. al. , 2014). This study sef ks to better understand the 

extent of amphipod diversity in Soogkhla lake with the addition of 3 , 

amphipods, which have not been previously recorded in this area. Figures 

and descriptions are provided. 

MATERIALS AND METHODS 

Amphipods were collected from different substrates n~mely algae, 

mud, debris, wood and algae in Lower and Middle Songkhla Lake from 2010-

2014 (Figure 1 ). The samples were collected in plastio- bags, washed and 

sieved through a 0.5 mm mesh screen. The remaining amphipod specimens 

were sorted, fixed in formalin for 1 week, and then stored in 70% alcohol. In 

the laboratory, the animals were examined using a compound microscope 

and later selected for dissection. The appendages were examined and 

figures were produced using an Olympus CH30 light microscope with a 

camera lucida. 

RESULTS AND DISCUSSION 

Family Amphilochidae 

Hourstonius japonica (Hirayama, 1983) 

(Fig. 1) 

Gitanopsis japonica Hirayama, 1983: 125, figs 29-30. 

Material examined: Lower Gulf of Thailand, Songkhla Lake (7°9'55"N 

100°32'14"E) 21 July 2014. Wongkamhaeng, K. PSUZC-CR-0184. (1 c3'; 12~) 

Type locality: West Kyushu, Japan. 

Distribution. Northwest Pacific and Songkhla Lake, Thailand (current study). 
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Remarks: The material in this study is similar to th~ original description by 

Hirayama (1983) except the dactylus of gnathopod 1 is curved and smooth 

while those of Hirayama's is serrated on the grasping margin. 

Family Aoridae 

Grandidierella megnae (Giles, 1888) 

(Fig. 2) 

Microdeutopus megnae Giles, 1888:231 , pl.7, fig 14. 

Grandidierel/a megnae Tattersall, 1922: 455, pl. 19, fig . 1-12;; Asari&Myers, 

1982: 243, figs 3-4. [non Grandidierella megnae Chilton, 1925: 535, fig. 2]. 

Material examined: Lower Gulf of Thailand, Songkhla Lake ( 7°9'55"N 

100°32'14"E), 22 September 2010, Puttapreecha, R. PSUZC-CR-0185. (1o' ; 

5~ ) 

Type locality: Indian Coast. 

Distribution: India and Songkhla Lake, Thailand (current study) 

Remarks: The original description by Gilles (1888) was brief and hard to 

compare with the present material. However, it resembles the description and 

figure produced by Asari & Myers (1982) in India except the shape of the 

carpus male gnathopod 1 is sl ightly posteriodistally produced while Indian 

specimens are strongly produced. 

Family Hyalidae 

Hya/e dof/fusi Chevreux, 1911 

(Figs. 3-4) 

Hyale dollfusi Chevreux, 1911 : 238, pl. 16, figs. 13-19. -Chevreux & Fage, 

1925: 287, fig. 298. - Iwasa, 1939: 280, fig . 18, pl. 18. Ren et. al. 2012, pl. 

27, fig. 10. 

Material examined: Lower Gulf of Thailand, Songkhla Lake 

( 7°9'55"N 100°32'14"E), 22 October 2012, Buatip, S. PSUZC-CR-0186 . 

(So' ; 15~) 
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Type locality: Tunisia. 

Distribution: Mediterranean Sea, Northwest Pacific, China Sea and 

Songkhla Lake, Thailand (current study). 

Remarks: Our specimens are similar to the original description of Chevreux 

(1911) in the Mediterranean Sea except the uro~ods 3 ra~i are subequal to 

the peduncle while the original description is shdrter than the peduncle of the 
r 

telson of Songkhla Lake. This amphipod is subglobular while the telson lobes 

of the original description are pointed. 

The amphipod diversity in Thailand coast recorded 77 species 

(Angsupanich & Kuwabara, 1995, Angsupanich et al, 2005, Azman et al. 

2014; Bussarawich et al, 1984; Bussarawich, 1985; Jansen & Dipesen, 

2003; Lowry & Barrent, 2002; Lowry & Myers, 2003; Lowry & Stoddart, 2002; 

Lowry & Watson, 2002; Myers, 2002; Peart, 2002; Wongkamhaeng et al., 

2012a, Wongkamhaeng et al., 2012b; Wongkamhaeng et al., 2013a; 

Wongkamhaeng et al., 2013b; Wongkamaheng et al. 2013b and 

Wongkamhaeng et al., 2014). Of these, 30 species came from Songkhla 

Lake. Most of them are soft bottom benthic group which the aorids dominate 

the amphipod component. According to this report, there are also other 

amphipod groups that have not been investigated, i.e. algal-dwellers, 

demersal scavengers, commentsals and epiparasites, all of which require 

more study in order to obtain a more holistic understanding of diversity in this 

area. 

CONCLUSION 

While the diversity of the gammarid amphipod population in Songkhla 

Lake has been carried out for at least 90 years, its biodiversity is still largely 

unknown. The discovery of these 3 new records represents the only source 

of what we know of amphipod in Songkhla Lake. Most studies have focused 

on the soft bottom benthos group, which other amphipod groups are need to 

study. 
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Table 1 List of gammarid amphipod species in Songkhla Lake 

Family Species Songkla lake ba~in 
references 

inner middle outer 

Amphilochidae Amphilochus sp. ✓ ✓ Ruensirikul et al 2007 

Gitanopsis sp. ✓ Ruensirikul et al 2007 

Hourstonius japonica ✓ 1 

Current study 

Aoridae Grandidierel/a gi/esi ✓ Ruens
0

irikul et al 2007 ✓ 

Grandidierella gravipes ✓ I Chilton, 1925 

Grandidierel/a magnae 
✓ .c 

Current study I 

Grandidierella taihuensis ✓ ! Ruensirikul et al 2007 

Grandidierella sp. r 
✓ Angsupanich & Kuwabara 1999 

Callopidae Paracal/iope fluviatilis 
Bassarawich 1985,Ruensirikul et 

✓ al2007 

Paracal/iope indica ✓ Bassarawich 1985 

Corophiidae Corophium acherusicum ✓ Angsupanich & Kuwabara 1999 

Eriopisedae Eriopisella sechellensis ✓ Angsupanich & Kuwabara 1999 

Victoriopisa chilkensis ✓ Ruensirikul et al 2007 

Hyalidae Hyale brevipes ✓ Ruensirikul et al 2007 

Hyale do/lfusi ✓ Current study 

lschyroceridae Cerapus sp. ✓ Ruensirikul et al 2007 ✓ 

Ericthonius brasiliensis ✓ 
, · Angsupanich & Kuwabara 1999 

Kamakidae Kamaka songkhlaensis ✓ ✓ Ariyama, 2010 

Kamaka appendiculata ✓ Ariyama, 2010 

Liljeborgiidae /dune/la chi/kensis ✓ Angsupanich & Kuwabara 1999 

Maeridae Maera sp. ✓ Angsupanich & Kuwabara 1999 

Quadrivisio benga/ensis ✓ Ruensirikul et al 2007 

Quadrivisio sp. ✓ Angsupanich et al 2005 

Melitidae Melita setiflagella ✓ Ruensirikul et al 2007 

Melita latiflagel/a ✓ Wongkamhaeng, 2014 

Oedicerotidae Perioculodes cf. acuticoxa ✓ Ruensirikul et al 2007 

Photidae Gammaropsis sp. ✓ ✓ Ruensirikul et al 2007 

Pho/is longicaudata ✓ ✓ Ruensirikul et al 2007 

Photissp. ✓ Angsupanich & Kuwabara 1999 

Talitridae Platochestia japonica ✓ Ruensirikul et al 2007 
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Figure 1 Hourstoniusjaponica (Hirayama, 1983) Scale bars for A1 and G2 

represent 0.5 mm; MX1 ,2, MD and MP 0.1 mm 

Figure 2 Grandidierella megnae (Giles, 1888) Scale bars for c3'~ G1 ,2 

represent 0.5 mm; U1-3 represent 0.1 mm 

I 
Figure 3 Hyale dol/fusi Chevreux, 1911 (Giles, 1~88) Scale bars for A1,2 ,G1-

2 represent 0.5 mm; U1-3 represent 0.1 .mm : , 

Figure 4 Hyale dollfusi Chevreux, 1911 All Scale bars represent 0.5 mm 
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