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ABSTRACT 

Research Title Assessment on seasonal variation of fish in the mangrove area, 

eastern Thailand 

Researcher 	Nidsaraporn Petsut 

Year 	2017 

The fish biodiversity and distribution pattern of freshwater, blackish water and 

sea water in the mangrove area, eastern Thailand was studied at Chonburi Province, 

Rayong Province Junthaburi Province and Trat Province from April to December 2017. 

The fish samples and environmental factors were collected very 4 months; covering, 

hot-dry (April), rainy (August) and cool-dry (December) seasons at eight sampling 

stations followed longitudinal gradient. Fish specimens were collected using the pull net, 

mesh size 1X1 millimeter, 10 meters width and 1.2 meter depth. A total of 1,655 

individuals fish representing 33 families and 53 species were found. The family 

Gobiidae is dominant with 6 species (11%) followed by Ambassidae, Blenniidae, 

Engraulidae, Leiognathidae and Siganidae with 3 species (6%) and other families with 

one or two species each. One blackish water fishes, Neostethus lankesteri was newly 

recorded in Rayong River and Trat mangrove area. In terms of water quality that related 

to the fish species, the distribution of fishes in the study areas can be separated into 2 

main groups: 1) mangrove area of mainstream or canal ecosystem, was influenced by 

salinity and 2) mangrove area of coastal ecosystem was influenced by the sea directly. 

Additionally, found that many species of fishes had potential for commercial culture 

such as Terapon jarbua, Abudefduf vaiqiensis, Siganus fuscescens, Neostethus 

lankesteri, Ambassis kopsii and Moolgarda cunnesius. 
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d@aiNakn-nfruanviiI rnaVituCilviq Lwz.q-inniuvr-iwiionla-iiaffn-r-RAL-NA'Nwiil 9 

dle4al111ialdal6LLa 6'q17-15@qk1 1,1,qt IDUI10,91.flEl 1Z-1316-191111191117fInfl Ll@3,113.11,11041-1,1.1 

ilLiJufiwqiatlai fnivNanqUIW11371-1111114q@IIVIT'ajql f7151^41-11.1iLillariT-1 6'"Idg14,qqfl-n1J 

LL21JLL7.1a1 thzacnSInvm-n-darialvnIaqa., 	 vrirrinqoanginwaiqqiariv, 

1L114,9 3:invzfrAvViJa-imuli Alvliinfiant-mon6mutanfiLvianzaaniornaVituatamml 

11a-11,aifl-n-X@fln-in 5 ilaniiniak7 (Boyd, 1982) 
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01-13,11,Dnoi1 viiath'aolaum (alkalinity) 

@niii,66"-firillulailioLii3InnatlthruatlalfinfILaT 

y-ALi-nfrALI 	 100 

(ppm) 

mia,inIte6.3 (hardness) 

W1111/11:411713JIM.1111 (total hardness) fl-313.1111"nillblE4T110.131-161@.11,3iti011 

Li_114,11'al_ltill6111111111)11,N6-1-011-1flqi0IJN1 avivrriumnihniniifl-nuilivTi-driufi-nualvt, 

Imilwn:-.1Anniamvan 	111@1/ 11fiq6h3J (MIA 3,11J1].) 
6.1 

Blopivi-15. 041,b1 (nutrient) 

b'110 111'15 113,11041 61,ib111,1>WA-17117zn@LIVi1.1 6) ill/7111037111 R1111.101,1,q:ALVIalri 

q101-11/110.13,117t11111J1°11'411,1illf1111AttliSrlib1 rlanvnItroadi., 	1,1,h1q1ivi4 

Vaauilwan 	 lubniva 

aavlai-a lihi,qaVISEJ3J 163,111-1Tag6iJ t t (fiff71111111, 2548) 

n-n-iinwromnaJailaltfill-nsiflW141,3111111J1111hkill1g114,F117iffill• 

ri5vNunn7 11aznin1721mililurtilLonIN 	vvIngi LLazY141,1; (2537) UNif1156-11-A 

117Z1111171J61111.1,1t111111S1E1M11, 	 1^1.f1. 2534-2536 1^1111M1 38 -)14 

42 '11171M uonvirni th:.-n-rorl (2542) Wilin-15inwiifmainln3nJ7:-..r1n5im.n1a-11v6 

111.11t11,f1111101a1,11J1T11,0,1111111111 	 vlutlai 35 -a 73 9flf:01 

2 nlaJ 

el17:',MAIYYEAYtlill,/,  9 '-NP( d-nt:5nn9:anihniaii,i@nvintjois'-fin-nluaj-rin malt 

3,1111-1,1":11z-YEAM.11,11@ii111,161lika119,1J1alli@Li13,11Vi101W171111ZEMIUSariEATW4111111 

Fish Team of the Trang Project (2002) Uyinn-n-Vini4TvgIn.aJwiluuinnalTrimaltmaal 

Run 111-i1vii,1 elilLihu,LvIdlyCivvEnnnhnniivid14-16tpo.unfUiTwri-mi1Arn9,1 

qiavilalarAILLAI vv.o. 2539- 2544 V\WIA171111,tliannill 49 -a 86 Km  134 'Iraq @1n 

110.1-11.0213Vi1Ia (2557) ciflwafilaiimhvisnnnlamintwi_licisnoLau, thntujuh 

61LnalTiltavlau 	 milA1511111Jql 11 	33 '),14 54 111701 Vilq*M1 

IhrirmIlianyannimannfinatilu-A4 Carangidae (6 IAN) 
9 	9 	 9 	4/ 

ff1;10 LLazfint:,-  (2557) elTYlilAIFSIT171^177i11,11a1111,1Jintll,111°InEJIMIl,q10.1111INT14, 
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Yillyin-al,liql 11 &IA 39 'INT 83 irrIM TqlErlAllitlallu6idti Perciformes iRl1n1-6Tf-6G1 

mfliiivi 'ila 52 °I5i.U1 7@,,a.41@6-1.AJ Atheriniformes 6-̀14,6-11Clupeiformes um: 6'14,6-11 

Beloniformes 4,ILLqinz,6igu&-iiilui'auaz 63, 7, 6 1,1,6z 6 1.1@14114,-JUISO-4141/11J1;1-.1V13n 

qr13,14"411 6114.1nnyvviiiJailvt6-1-66-11 Pecrciformes 3rinflip161ta11arn4tAryi-ALITNIAmta 

	

A 	 .- 	A 	 A tlanyina Luolv-in Pecrciformes Lihtam
..
irin

A
N-nnth- alniinuinvq0,141Ja-m7z1m5.1.1 

ltivmq 1,1,az -111,1VittN:3111-61i0-1il@lFTEJ0014,11:1,a LLN=1_1111Invnil-miati (Nelson, 2006) 

alV1i9J1,1411-611@lfrI1117:-.WILIV41.101/19:11lia'1114111TIFJM1, 01)1-0" llaniniz. (2557) lAnyli 
vn7t-taJall1bi.A.lonailuari-) (Ambassidae) -)lifliqnLtilifIVI, (Sillaginidae) -̀JAJai 
•kAaTIVarifl (Gerreidae) -3.1966h111M9I1 (Tetraodontidae) LI,Onla`11WNiftlaiiii: Gobiidae 

	

A . 	A 
ith,divi, 9111,1JuiJaicnada-Allaiii-mil-risnoLav, LLaliin-i7nIz.--mn-Y-1.3 ndi-Aognun7n 

A INul,kri-)11J114,7 i kt,fiThinnialafrinnAnyi 



Td6quaunifao 

1. qiInItituatgilLoal 

1.1. qlJnIralognilLfiuu,anqinii-Jathlvri 

1. I7ALfi7A"-2E111111 

2. fi.li't-n.4-1q-yan,E11,1A-A-Nanrtil 

3. L1'aftaiiimafauuman@on6 

4. 1e40124,10"5-W1113J°114°110.111-1 HACH 2100Q 

5. M40131@i-qfcit1111-11/111-1 Thermo Scientific Genesys 20 

6. @LIn711613'qltIbil-11A111;111`1flaW13J Aqualytic 11,1, Al 15 

7. qiin7a1:-Yqfiliqkuninil GPS GARMIN extrex VISTA 

8. n7n1n4n7N6--)adi516--rinnq 0.45 13,1f11- 016 

1.2 MILfli1114f1171f1112-AfItillVIII'l 

1.3. i'ffILLa:111J11)111114T1111f111 511J113J 5n141 LLOzliMT147.Th3p1A111111lial 

1. 0-yo,millwiqq1-1 ixi fla"6'1,3,1V17 2111-1qnill 10 1,3,1q11 In 1.2 1,3,IM 

2. ellqrall°1.1161q 	30 L6111-1AL3Jq1I Fill 30 19514,F113J9-17 

3. TWiriu‘hadilvilwriumIimii 

4. q1EIrlInY114°13171,44011 (water proof paper) 

5. tq6filal3lari-Al 

6. qiirndn-niqliqi1 E-)ad-il 

7. n1q1&°1-0Cril 

8. qi_IfIlatql1FT114f111.11J0-16-111ilidiflfillAILIM 

9. vernia caliper 

10. tilvolginLianflialli@nrno 

11. (petri dishes) 

12. 11-ALLIT-)10111191k1-11,TILI1 



v vu 

1.4 W17LaJ1114/1-1111,q71Z-VilallalAITILIalal 

1. Lai'amanagabailtionw,-, 75 

2. a f3J-A 

2.5Eni7 

10 

2.1 171,41Sigin141 

fi 0. 

qnssi" 

94 " inn 

1)014111v 

LU 

uniPtla sit 

0 (i 
111 

LLNIbiluinntinulvil-Lnivi-Ywisaiii 	 LLa:-411,1=3-91 

617791 
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1/ttfifrris-InLaunifiqzi4a@rmalih:-vr1gimn 

lazi..111-Yq19171q1 f111110-1TillEAllinniqfllhzInflt 527 Maim-17 (nnvvil 1) Lahr 

1111J 1-2 C.11,NrIlaf1140:1111'111-N1)110-1LLan-1701A-19,16f1141-14:411,flicklannVILLW6'alWilqi-11 

efid,Iqoulilaamilv, 8 an-If:CW.4 

1. ffnifill 1 (ST1) fl-rinEnavallia 	 d'unainlazul 9 
W..41 '0-1 13.042208 a0k291 100.923452 

2. 2• (ST2) 1l-rinEna146-un@3'wih 	 a',/iNq 12.688855 

a@Arl 100.978792 

3. ffn-rilfi 3• (ST3) TrInE.11,Kb1lf11117:1_101 diLnaL31N 	 AlTql 

agSlp 12.666646 anAw 101.243625 

4. myrafi 4• (ST4) IhnOLM-6111M1'11hZ,LLfff 	 dilal@Unql 

OgS0.1 12. 697166 aaAW1 101.694850 

5. ffrrrilil 5 (ST5) 1]-111-106q1-61i-uninumali 

az5ar,u1 12.491882 a@A91 102.040625 

6. 6• (ST6) grifiEnawitiimi 6'-1Ln@Yinivul 	 a:Sroi 

12.616772 aa,A crl 101.960155 

7. gfrIcifil  7• (ST7) fl-rintnaud-rnia kmad-ralvit-Li 6-11,31011101 	 affrq 

anirl 12.058299 naAri 102.549400 

8. gtrififli  8• (ST8) lITTIERMILIVia3J111011 Muadn-Avali 6111-101cjal '11,Vi-q1q1-1q1 

171/51-qi a:SIW1 12.087797 aalTiq 102.568257 

2.2 .4/114'1111,f111^1161Y1z1,011111-11L1111INI,Lani'llA11.11.11.11z,f1-17 

2.1.1 11171,111.11.ThiJuaptfinlA11/11111111-10/111^11J-111hVY11Iqt1111T,ritriThip 

nlfla'14-1111.1 Lul 

1. M1111-1,°/.1@.11-61 in HACH 2100Q 

2. M14,11nii°11011111910 VITLYlaiba 	L lMOUULLaana0@4' 9 	91 

2.2.2 11-111,FiLliThaJOfiatf111^1111YrilifilL11.11h:M-171,ALTi 91  
1. frilalaJ°1.1@l111 	Refracto-salinometer 

2. fl71111,D1-1117q41,41111@l111bIEJ IlE.1121' pH meter 



12 

3. oan6TIRuazqnu Immilo.fija-YqT-u,nmAnin Thermo Scientific 

Genesys 20 

4. finkliSIVW-1'1n0111'1 TqL1li Titration 

5. Iminki,ffiJI3JviloiqIiili Modified indophenol blue, 1-1,1,911Y16ImAi 

Sulfanilic acid method, 114,017Y1b1Ei Cadmium-copper column method, @O{ITIAl@anAk 

buili Ascorbic acid inEn116.9TML9lita4-2d1111-NnaAi`1101 APHA, AWWA, WEF 

(2012) 

imiliainqLrimiTinnfl 1 4q7 

4nvinrrJ16mJ7zunt-it 30 1,611V,FILM- 

(91-JadiliJaAnWrg 8 anrnl, Liii.iii-Mdi.111TrinagriTilaz 3q 1,Wiazhnininl l  

Iqmhzainnt, 10 Lam Twiltritial,Tintil 	 e 6G1 J16 
1: 9 44  

6-filtuinuna.-6-1Entiunnwiliii-J@EiNiJan 12na1)1A'114,-ni, 3 q11 alimaltunTlEnt, ai@vh 

IlviimJ Laza avtiitym3J 2560 6111.16.1146%,LYrnaltli'au flpht 

.-11- tiii,fi-nwvaravinrytil4-26-1A-miilillyifrnuirnAppmilinn-il 4 alonvilal6iloa 41 9 	9  

LLWA3j1VVIWULLM16 161 a El-minion' LflyinAluct;i'@ltrhiMn-i7 

2.2.3 iyiTILm-inAlaij nt airlynlivr.-.La 

viniaanqnuriv1 /4111'n@li,Lgia::anTil LLazaqiaztvinnvinfhLadu iLaz 
91 	9 

LLaz 

7 .-,vililrlrnaciLrmih@d-hilqulii-TirinlIfilizifyriann_Inlynt, (ANOVA) '1.)t1ILIT,LnIu 

1651511 SPSS for Window 

2.3 M74/1141frialMain/Illq 9ianataan'1Italin7zwanoliJai 

2.3.1 ill71111114-1114n1finnll 

1. atrariuiriadll 

fguilil-nr-unaunnqq:-.-Tuaan 

iia:4,111-Yq617w '-114,-Jlt 8 Rtrra 

2. rrill,rnmin-auif-aahnlai 

nuainimmialql 1x1 ila4L3JM (11ill 10 1,11911 4n 1.2 Lum-) 

Itozy1`1,3 10 Lum '11-671.1, 3 fl5L',3116LLqiazaniii, Lw:.-ViNlyminwii019-rittrna-loti-hniqn 
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10 iquihrmulwi-mEin.31Jamr1 4 IA 014 

LifiAAM-Vni) 3 q4.1111)1,k1,LL1114'1011, 	LLaziih-nqui 2560 611411,f_hig-)amoialreacg 

tleht, 	 9nudni19.i 

2.3.2 fll7Pif11~1~161ne~J1~11Glfl 17 

1. T1114161,14,f1Vaqi 

vilif-a 	aifi' LAI] 14-1 (9l-3EM1176:: olculL ErnAl ofulunianiu 

10 olunm 1 	ank-m1,111,1114,1,-)an 1 -Yu iL4'-)tn1lth116Lfh6i@BaiLaanoo@6 

i'atI0z, 75 -Irrit14,fi'lf1-11-1Lf17-114in-m_la-i 	 Kottelat et 

al. (1993); Carpenter and Niem (1999a, 1999b, 2001) iLaz. Matsuura and Kimura (2005) 

Nelson (2006) 

2. rrn-LAIni@vTolii-mLinliJan 

canii-mdillia-un-Twin-m-m-nuErran9171-ril (standard length, SL) 

LLa:411liwiTh (weight, W) 

3. raylLoymvitiaap 

3.1 1115111114,rriraWilalLIN-1 

InErS@LIOTYTIVilNi 	 E.1113.11qIy114110191--) 	 verneir 
41 et  

caliper LiAlaglinWafillgfIlliallhvilinniqn qaaqT1.111-1ILLVI5n7z.Tinlal1ialYMMI16LLq1 

aztInnallnau 1 1.1 

3.2 Ilf11-1VIU'liilraW/1111,1a1TIViMEJ (Diversity index) 

II,Mizvcqiniiiiitfraiumannmaiu TalyivitrinTrin111-1M3ASTal Krebs 

(1989; 1999) 

S 

H = —Dpi)Onm) 

H = i G1 tfrnaiviannviaiu 
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s = .114-alovilm1v,Liqia:Tnriu6--)athlmi@ali014:11014Nadll 

is),= Lliunntlimiltaqiariravrmi-JEnliunanJa-lykrinqium-iatruliNi-Jad-krola 

L61 @ufi 9 a.iii-mti-11 

3.3 ilit'aq1-3111a3:1`11,N3,10 (Evenness) 

Tal11i-vvEnn7yruvr-liqui.°56-Toilfranuall-un1@ToAa 

(Pielou's evenness) qr13.11i1101 Krebs (1989; 1999) 

E= 	
H 

In@ E= 	 

E = i1°1511WI18JMIlLR3,10 

H = ii}Afi-numainviaiu 

s = 

Hmax = fi-Niti7m-numa-invign trillrinfiTnalr,riuii-J LIN& 

3.4 41°1111,``IPIUOilt (Dominant species) 

Maiinwin-n 

LII4Ertunla,nsilm 	 uq: p .-Lriuih od-11 	a 6-17- 

1101 Krebs (1989; 1999) 

D = 1 - E 

al@ 

D = ii°}1111111%*i4 

E = (1v16fi-a-mg31-11a3J@ 



1J 9111 4 

rma nWi  

1. A'n12/111):4111.11/0 	
Atr 	a., 	

i',314=19111-0aJi;riiioawriiii and 

11:-.6affi1J vii@b-mainn-invilqh1 1iJ16G116 IganYanviTh 

n La 	qi-naAn 	 mica 

Innrilnoil-rnoinmiln-nffznrii@.nLimliquLalAnza-n.'6wvii&iouinItllflf117 

11Z411 Vii@f1-11TiM911ZMIM-ViliA'111141-A101-61_11A 1-J3,1171.1i-r-15r11Jmnal95-Inc\ivrinA'11 

(fltuzactinlIurrni"qn-iwryalol@Nalh-gAnvlavi.ni'AyrilYina, 	Iqulurrainwl 

q11,Iiirpallvilitcinwlil-risimaculvi,141-vilnnqqz.ioaa an liari 	 14111,1`i 

61iliiq-nwn-rinrilIm.nh-nrini, 527 iliaLum- 

mukii4razyl il -avtIyirriaazfnauqqa'ni4w,:livotiiisian-nAILL-A6'ouLmnvillrivt,Immil 

aarniht 8 x'€1'116 (1J16 (nivvil 2) 

1. anmIll 1 (ST1) innoLalawIflz ql-nnunlan;ki 611na1Jilano ilvi2wilm91-  

1Jii-moial6niqiuniival-rs-unaufth aE9 uinnt4nfia01°111AW161-1i1Lciallqi@fillY1V,OblEN11.1 

1-6@rYT1T-1116:1Viii3YlimallaT11-11V1T111,PilAlt fl'IMILk°110.111-1Y1:,'LaWS1141,1,1h4113,111Frla 

61.9i1filltViil 0-33 .-)14:1,14,1"iit (ppt) IZihr11113.14nunnir,nilfrnankain 150 1,911,6FIL3H17 

41.tyi@lltna14-rn4atnihtiflauLav, fl-rinniaulaufi6:Indi-ni.M-rinEnavAn-nticpcdu,1 v 

ola,nnail-rinmal-ttnknnfrionoldtfiouvian'Tinrn7Lildnuallpin-illi 

IhzlEns11:416 Liu TI-17Ri'lla11114T1I-11111q1" 'grn:T".1 

ilinnaind-nirmiln6't-Tuvratahnn liWitrAyiSvgaIqum.ninctimilvinwsuilaz
v of 

1 9, 

2. fftyrilii 2 (ST2) 111111-1EJL0146c11,110hilLI i-‘911-1W/Sa195 Awilf1316-1114111:LilL6911 

111E.11,N14,f1414@d1Jillal,W1q1YrilmfaLalt, LI,OnLWAINIfilalintIVIY1E1.9Ylna 

16i11611i1^1a@infAllallitILL7.1qi0L11:0.91,r1011qa@WM 	 f_hinuialt 

um.-1,i5IrArIBIAmnnvinaLfialt 

LtAidalwinuinatii.ind-nalln4'iruclgfial91 	iin4.niiAitlif11-91-11Y1:',W 

IIM-rurntann 1,row-i-alluivantql:ind-r-Jily151vEnnlagrafiqi@vni1krignsu 
9 	9 
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V 	V 

'1,,M1LITIlqlfrifliAr11411fii:9116'11-AINUIALIJIlint11111,1111111-1, vih tlalUf&IYIZ.1,6 (Abudefduf 

vaiqiensis) 1,1,0nia-lin-31,3,1111-14 -11 (Sargocentron rubrum) L1116$46 

3. MITitil 3 (ST3) liTIMialAthrninl:',001 6'11,11M3IN ''.1VVYM"‘cs,',E101 

61-n4tuzS.11,1]-rinuLavicidua_uluinno-loulJaino14111-10-IncA6AUii_rAcnBviaiqn-11.1 

ainn7z,Liaj-rfrgal 

al4Enunialquiqa@qinai 511-lq1-313.1LhaEj7:111-1.3 0-30 6-)1411-61ATI6 (ppt) 

6t-n4atznIzTinLilvvodo3J 9 LdmnnailannEnaufiatiiuniv4-nilallLfiqn-ma-n-111 

LA@Aulaihilufiayianvinari-ogiavi:61 am-IlatankilJ113.1111A1J7:,-an 4'n14nizAlgyi@Ttil-i 
9 

ISTIAYIYI LI INA Mt 

4. galr-051 4 (ST4) il-risimauthrninl7nLai 	 dlLn@anal 

uint-wil316nwnizoluil-rnoLauciirmy:uintitgioutlain@l4111-ignErA6ri 

vimalariuyinaiqum-1 6111WiVAYISvgaiqugn..iv-innIzaa-ti-rhal fl- '13.M111111,1Sintli,d13i 

1,114EnuaJm 31qi-iLjo 30 6Tv61141^1-16 (ppt) MinutaTt314-nwng-,n72.-AiEnifuviti@u 9 LLa:-.11-1 

IriuLauimilaind-rnihal-rnEnoucitni7LIncliwylfroravai vi:tolnnTririmaalaiu 

nnfilanulthliouvian-Inn-nnAultuAlalrrnlifih:-Inratiu idalv-inrmai-hinvat 

LLazi-raaiwn.  

5. annflil 5 (ST5) grinEnnutl-mli-umaulii 

41.4,i14i1n-rii16'rn4t-ttzLifuThnuLawri414001ii,)awnqut,al 

y-AuauffrgawkwiNnTou iiinruglndn--111516miniwnw,-,n041 

`"Tv14nt:-.Lillafialtazib'ENlYitlf13,11-IMi01-1,11=1.1Vi14,1 `dfritIlh°131nLavIgifinadlndn-JrYl@E_IVIA 

nimiltil@lt:TrAliiwnvqqammed,11 Liaz-AuLeArrInrmihnnitilw-n3A-Arual 

b'rritalv177naJaivim EnsilqilrynAnyifiM6-17-Avvuo 	iLi lolundai-nfai, 

vxivt, 	(Boleophthalmus boddarti) 	 (Paraplaqusia blochii) 

6. ffniVIS1 6 (ST6) iiTtiERMAYinlVal 6nln@YIAVai 

6ribquziflufrrisirlinauafjuintum@InJainTaldnilinEro6-1-141LiiiAylivialn 

n7:-.LLajliTual 

iii4ouLLIJawymaanujnicauciii:Ind-rguoVitmilliN-ilq 	 m 03.101117:17nr-ii-nal 

WI Mial WkNall,TWII3M13,1LuaL114,1,19J010E1111,1h1IV11111 0-30 *--1161161A-11 (ppt) 

6nui14"nwiltl-n7n1EnchAvidaaJ9 	 ,111,61,11q1LVIntiM111,r1WV1ILLPT-) 

niag@LIMI EJOLIISJIA@Eiji01VTF_J@FilJqi01,11@1 6'1114ttzlilAYM111-1LiJUYITIEJ111-1,1N11, 

7. unml,cij  7 (ST7) 11-rinEna16di-nia Muad-nimnj d-unaL510,1 

1.11-MtiilildTA16-T11_4f11:011-1,1]-1'111ULMISIII-1,adllintlA,Vi'lq111-1E11J1-61MA LlanLiallq1111, 
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6-m4tuniJuil-an.3n-avt,atial-annuthuLa:,-Likaawnn-a 11,@nnnftir.i 

licomulTarnEnawrilmdui 	Liiiad-vvanniZnyinflmininLaTa 

uivanaind-nUliubsyriwav-irAltalmaawit'ilil11,11:0,nnn 

uivant6;indn-nihtliwrialii-rnAii'vninnTrnlyrna LLazilumiliwiliAnowniunn 

9 9 
vt,annnfivlug-ivlinum,LoLmbtfiwaiu 

(Hydropuntia changii) a-roinEnia (Gracilaria salicomia) Lthjiu 

8. ffnnilfi 8 (ST8) itrinoLammaaniriEnt, kniad-nivtqj 6-unaLilal 

fLiiiii7am4ntnilml-nrimalolfmarigintwo-NlynnEnhumg LLanonionifivalinaoritj1.1 

uinat,6"lnd-rflaariivvmnnA-LamiaLfialqa@wkill 

bunfinntii.Indn-t-LiLiht,41A1-nriEnaucite 

LIY6'nuaLlaiitkiiwvInfunAndEni'vrIcti-1 	AnfatilfTlyina tivilAnTiolal4f17ZTIEJ 

iiht,vida1i 
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in Nil 2 anTaitliiii-aoth11414:fillintananii'vtairi 	 LaZ 
i:111-Yq1VITIq; fftlificl 1 (ST1) 11--risitan6iwil: atrrirri 2 (ST2) IiinnLau 

A  diLn@AVIIU ffnifa 3 (ST3) fhinutavai-mili1:-.oal afl11411 4 (ST4) flioirunau 
911.111111_1111,Lfff arnftfi 5 (ST5) liTillfJ6014111111111,1110liali ffnliifi 6 (ST6) lin 

ffrniVili  7 (ST7) Trisnmaudn-ria LLag-,anTITil 8 (ST8) il-rintaav, 
Liviamilmt 
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2. qrairrrnfrriunqunimattniluinhtniAmminlltimava,niimsaili 

7g...11@‘1 	 LLaa.-i;nsiomio 

@lrman-110-17-A LLanfluiallamunnyklunTniai-m 7:-.1111.11,610muyiErgeo 91 	9 

F) 	 MI 2560 013111nanlahtnnVIT-33J1,1'irg111,114`71@lf1171,1_1dEraLLIJRHYTI3a13,1 
9 

4-maal laZ.1_111-11111111fildlilAYIS.V\IPV1r1111A 

1141J117i-J.InTrria Liari 	 itrintRavahrnilIzoN i]nv-inLav, 
Thrni-nbtauf 

uatiV1T1116.11111-1fluirilJr1177:',1.1101111qVirlflirliqlhZ11-11-6M7LIN-N11011111:917:1_11fl11-1  
1.1@lel-ILIM1111 11,0Z111711114n1/10111111:',60 41011713a13,1°110.911'10!11:111,1i117Z,Vrill 0-33 d*-31411-6 
A-14, (ppt) dlIII:.'1_11.11-Will0.11'.11111E16a14f111^11111intirg1LIJYInq 	fl-rinuialAlLnaA"q) 

fhonnLauThrninumaulivi"fl-rirunqudn-Aa LLN:.-ihnEJLMLIIMJ1,11E11-1, 

bYfiliva-c nyinai9Inilna@qnan `Ì:ratcalliifl-rilakladictvii-a.31:,-M-1.3 20-33 '-J1-111-1)V\TII, 
(ppt) 

LLaz.rlintTM-11fi-Y13.1'114,111,7n-ilAnn-i-ihalduadiliqLv1,1, 

IqtA-navinjalfinallumntTifinui:-,a3maaq4,111 Einv-TuirrnEnavaulzuufinvikrting-li 

fhff/111̂19i1.161q.1111/111-1,f1V41.1b1E131,fi'lLnyiTZ1,11`11 32.0-56.7 ilafli-'3J CaCO3  9io 

611d-ri4ivit-LiolucTilfiLmq4-17nm Uz,V,1`211-6 

0101 kIlli-'141fill111S114f11-91-1Siltql1.11101LI,Vik1111t11111911,11,41,644114-151ffIrlIAIL111-69iNd@l-1, 

ilifi'lLaiLl@yi111,1 -11 7.10-8.56 6114.101144-n14nizir-)111S11/11J114,1,1,11k1114=11L11-1All'fr'INaVITIWY13,1 
1A3,1111d.111filfi713,m7:4-illinzuuitrwril-rinnLauilay:114,41wrid-rtIn@niAmunJoliaJgriu 

tlnia It",ritfion-R-In'Ayliv\inurnaildtruaLlalfrnaaajtuji binlunTfou 

Inn-) @zalqiiiadoo01.-vrill 105.3-1,033.3 na4ni-u caco3  qi@Un. ei-nAlunTrhazii 
fi-nadonama@ 29.3-126.7 f10411iil CaCO3  qi0&-11' *-31-1,fi'l@ari6IllArtlazNiLl (DO) 

VgLrilliVirAiltfl';i17:-.91V11111111::M91@f117911714cfn11101a91+11'1910 911 (q-11-11f11  4) blE1 
ilfil00-g..-V1111 4.20-9.37 ilani'ania&-n-  kroiugi3Jinall@lvin7tgavid,rili 	111 

1,qTri-Mtamiwu Lionyi-Ltim-iwu LLazo@firol@goAlq-v1@ffvloi'ff vslutiihatillunat,4 

untiltitaulinfiti2htimi@v, 

LliatrInfluciflaawriA iflElik-i'lLU:rdEl@yil-VMW 0.04-7.91 fifl‘kli-3,191@4917 

.61A)Alq°110111-1111TIFIlY114,a011 1111%11 
9 

ImriavAuT-u,invvii-iormirnon-romanqiiinmhzrmann9n3mnifiLtiu 

ILoq.11-illwrmA 1-3 
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0111MI9 1 111Ifil MI-11A nanirnmaillidufiVirn41 all0111,1114-1U11) 2560 

Intnimo 	ST1 	ST2 	ST3 	ST4 	ST5 	ST6 	ST7 	ST8 

nalviu 	10.00 	14.00 	16.00 	8.00 	11.00 	9.30 	13.30 	15.00 

q'I' BE.1-11 

f1713,43,1 	 b 	 d 
5 ± 0

a 	
33 ± 0 	0 ± 0

c 
 30 ± 0 	33 ± 0 

b 
33 ± 0

b 
 33 ± 0

b 
 30 ± 0

d 
 

(PO) 

WI11114 	12.0 ± 	29.1 ± 	8.5 ± 	13.8 ± 	12.3 ± 	26.5 ± 	31.7 ± 	18.5 ± 

(NTU) 	 a 	b 	a,c a 	 a,c 	b 	 d 
1.1 	6.3 	0.7 	2.3 

,c,d 	 b 
1.5 	5.6 	0.6 

 
0.5 

finarnmill 	123.3 ± 	115.0 ± 	48.0 ± 	114.7 ± 	118.7 ± 	107.7 ± 	108.7 ± 	112.0 ± 

(km. CaCO3/ 	a 
2.9 	8.9

a,b 	c 	a,b 	a,e 
4.0 	2.3 	1.2 	4.5 

b,d 	b,d 
3.1 	10.8 

b,e 

5.) 

fi-nuLchi, 	7.41 ± 	8.56 ± 	7.53 ± 	8.27 ± 	8.32 ± 	8.38 ± 	8.43 ± 	7.81 ± 

nw-I,Tht*11 b 	c 	d 	 e 	f 	 h 
0.02 a 	0.01 	0.01 	0.01 	0.01 	0.01 	0.0

g 	
0.02 

@an6ISMI 	5.03 ± 	8.90 ± 	6.17 ± 	4.27 ± 	8.33 ± 	5.23 ± 	8.80 ± 	8.27 ± 

aza-lo (am./ 
0.11 

c 	d 	 a,f 	b 
0.21 a 	0.36 

b 

	

0.12 	0.25 e 	0.15 	0.26 	0.15 e  
a.) 

f12ilut-n 91N 

(am. CaCO3/ 

5.) 

1,14911171:- 

116.1911MI 

(a.m./a.) 

114,Lmv)- 

114IMIA14 

(km./5.) 

iLaubacio- 

111A917Mt 

(unla.) 

a @ill' 

ylagalvi- 

vslaavl@i-a• 

(a.m./a. ) 

1,033.3 

± 15.3 a  

0.135 ± 

0.008 

0.082 ± 

0.028 
a 

5.177 ± 

a 
0.096 

0.899 ± 

0.019 
a 

a b 

5,946.7 

± 5.7 
b 

0.013 ± 

0.002 

0.029 ± 

0.003 
b 

2.024 ± 

b 
0.011 

0.058 ± 

b 
0.01 

105.3 ± 

3.1 e 

0.045 ± 

c 
0.001 0.001 

0.145 ± 

c 
0.003 

5.631 ± 

0.193 c  

0.014 ± 

c 
0.004 

5,540.0 

± 11.3 
d 

0.012 ± 

d 
0.001 

0.023 ± 

b 
0.001 

2.906 ± 

d 
0.037 

0.032 ± 

d 
0.005 

5,886.7 

±15.3 e 
 

0.008 ± 

d 
0.001 

0.013 ± 

0.0016 

6.317 ± 

0.037 
e 

0.106 ± 

0.008 e  

5,772.3 

±32.1 f 
 

0.011 ± 

d 
0.001 

0.014 ± 

b 
0.001 

6.705 ± 

f 
0.078 

0.023 ± 

d 
0.002 

5,660.0 

±36.1E 
 

0.008 ± 

d 
0.001 

0.012 ± 

b 
0.002 

7.914 ± 

0.031 g  

0.022 ± 

d 
0.001 

5,120.0 

±17.3h 
 

0.018 ± 

e,f 
0.004 

0.089 ± 

0.021 
a 

 

0.044 ± 

h 
0.001 

0.034 ± 

0.002 
d 

193J1M149: iii6M4,7rrny16:Int-p4f6n9illrlitallial-ntouvanallfryniminvil.iriwn-waiiiifiT:,41m-radisairi4, 95% 



21 

V1171%911 2 fplITIN1119J5 	f161I171-1 ER 11:11-64144141114-1 Lk 141 Vil MJ 	2560 

tItTIVIIII,V1 ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 

V3 	VIII 

9i-)0dil 

fr13,11,h1 

(P1:1) 

friallt 

(NTU) 

filffirasiqill 

(un. CaCO3/ 

a.) 

vmuLpu 

Mq-611146`1,9 

6 on6M1.4 

a:,-a-10 (um/ a 

a.) 

n-numz411 

CaCO3/ 

a.) 

1,141,qTri- 

1,1119n-mt
a 

(unla.) 

1,1-6tG1511- 

11..amm, 

(unla.) 

LieuTuLito- 

(unia.) 

a@fts 

- 

ylawolai'ff 

vslaawlq c 

11.30 

0 ± 0 
a 

76.7 ± 

a 
1.5 

105.0 ± 

a 
2.0 

7.10 ± 

a 
0.01 

5.13 ± 

0.06 

126.7 ± 

2.91 
 

0.328 ± 

0.010 

0.131 ± 

0.002 
a 

1.700 ± 

0.045 
a 

0.213 ± 

0.002 
a 

13.00 

30 ± 0
b 

6.2 ± 

b 
1.0 

115.7 ± 

b 
1.2 

8.15 ± 

0.00 
b,e 

9.37 ± 

b 
0.21 

5,753.3 

± 5.8 
b 

0.028 ± 

b 
0.004 

0.101 ± 

0.009 
b 

0.105 ± 

0.015 
b 

0.051 ± 

0.001 

15.00 

0 ± 0 
a 

49.6 ± 

c 
4.7 

56.7 ± 

7.6 
c 

7.54 ± 

c 
0.01 

6.23 ± 

c 

130.7 ± 

2.51 
 

0.081 ± 

0.003 

0.169 ± 

0.003 

0.562 ± 

0.007 
c  

0.063 ± 

0.003 

8.30 

30 ± 0 
b 

13.1 ± 

0.9 
b 

126.3 ± 

d 
1.2 

7.86 ± 

d 
0.04 

5.20 ± 

a 
0.10 

5,856.7 

± 11.5 e  

0.018 ± 

d 
0.006 

0.076 ± 

0.001 d  

0.192 ± 

0.004 
d 

0.059 ± 

c 
0.004 

11.00 

30 ± 0 
b 

328.0 ± 

13.0 
d 

150.0 ± 

0.0 
e 

8.26 ± 

0.06e  

8.53 ± 

d 
0.06 

4,633.3 

±28.7 d 

0.017 ± 

0.001 

0.072 ± 

0.002 
d 

0.663 ± 

0.019 e  

0.038 ± 

0.003 
d 

0.15 
 

9.40 

0 ± 0 
a 

34.1 ± 

2.8e 

32.0 ± 

f 
10.4 

7.87 ± 

d 
0.07 

6.07 ± 

0.25 c  

29.3 ± 

2.3 e 

0.014 ± 

d 
0.003 

,f 

0.512 ± 

0.011 e  

0.126 ± 

0.011 

0.034 ± 

d 
0.001 

16.00 

30 ± 0 
b 

110.0 ± 

f 
10.0 

103.3 ± 

5.8 a 

7.72 ± 

f 
0.01 

8.23 ± 

0.11 e  

4,916.7 

±28.9 1  

0.015 ± 

d 
0.002 

0.071 ± 

0.002 
d 

0.036 ± 

0.011 
f 

0.035 ± 

0.000 
d 

15.00 

20 ± 0c  

11.9 ± 

b 
0.9 

73.7 ± 

1.2
g  

8.21 ± 

0.01 
e 

 

8.30 ± 

0.20 
(1,e 

3,216.7 

±28.8 

0.006 ± 

e,f 
0.001 

0.066 ± 

0.007 

0.024 ± 

0.002 

0.030 ± 

0.001 

(3Jn./o. ) 

i13J1E113101: 91--)6"ni_47ri-n416:innyilimmillrlitlubLw-nonviarintim-annmiNfiityrwafiiVnniuvrauviioa714, 95% 
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g115-hiir 3 T1I n-nAnii-iiiinani-rinuialthduitilnwi AavSwilqu 2560 

11@i"EJ 	 an-raLrivqi-aadll 

fltfl11/11-1-1 	ST1 	ST2 	ST3 	ST4 	ST5 	ST6 	ST7 	ST8 

na-n,Fu 	11.00 	12.30 	14.30 	16.00 	9.40 	8.30 	13.30 	15.00 

ih 0 di., 

fraukh 	 a 	a 	b 	a 	a 	a 	a 	a 

	

30 ± 0 	30 ± 0 25 ± 0 	30 ± 0 	30 ± 0 	30 ± 0 	30 ± 0 	30 ± 0 

(PPt) 

frn311.1, 	5.0 ± 	33.1 ± 	8.2 ± 	11.8 ± 	14.1 ± 	23.1 ± 	21.5 ± 	15.7 ± 

(NTU) 	 a 	b 	c 	d 	e 	f 	g 	h 
0.2 	1.6 	0.4 	0.5 	0.1 	0.5 	0.6 	0.4 

fi-lan-rowill 	121.7 ± 	119.7 ± 	106.7 ± 	120.7 ± 	113.3 ± 	109.3 ± 	119.0 ± 	109.3 ± 

(lin. CaCO3/ 	2.9 
a 

	

0.6a,b 
	c 	a,b 	d 	c,d 	a 	c,d 

2.9 0.8 5.8 1.2 1.7 1.2 
 

a.) 

61'113,11Tht 	8.21 ± 	8.37 ± 	8.14 ± 	8.30 ± 	8.54 ± 	8.07 ± 	8.30 ± 	8.53 ± 

fl7q-1,111A-11 	a,b,f 	b,h,g 

	

c,e 	f 	a ,d 	 e h 
0.04 	0.07 	0.08 

a,d 
0.14 

a,g 

	

0.08 	0.04 	0.10 
,b 

0.16 ' 

aaminva 	6.20 ± 	8.13 ± 	6.34 ± 	6.40 ± 	8.33 ± 	5.83 ± 	8.20 ± 	8.37 ± 

	

za-10 (3.m.i 0.15 
b 	 b 	b 

0.10 
a 

	

0.10
a 	

0.27 a 	0.15
6 

	

0.25 c 	0.10 	0.31 
a.) 

frilllf17:.4-1.1 

a.) 

1,141,q153'1 

(am./a.) 

Ittorm- 

1,1a9-171,911 a 

(unia.) 

Liaaiivau- 

114.4176@lt a 

(3Jnia.) 

aaiir 

(3,1n. CaCO3/± 

11ALMVIA b 

710a1,14q b 

5,616.7 

± 28.9 
a 

0.031 ± 

0.002 
a 

0.030 ± 

0.002 

1.358 ± 

0.157 

0.163 ± 

0.009 a 

5,583.3 

a 
± 76.4 

0.008 ± 

0.001 

0.021 ± 

b 
0.002 

0.361 ± 

b 
0.379 

0.021 ± 

0.001 

4,733.3 

251.7 

b 

0.040 ± 

0.003 c  

0.068 ± 

c 
0.004 

0.478 ± 

0.053 

0.603 ± 

0.153
c  

c d,h 

5,583.3 

a 
± 76.4 

0.007 ± 

b 
0.001 

0.032 ± 

a 
0.002 

0.055 ± 

0.010 
d,h 

0.234 ± 

0.008 a 

5,566.7 

a 
± 57.7 

0.006 ± 

b 
0.001 

0.020 ± 

b,h 
0.002 

0.121 ± 

0.012 

0.033 ± 

0.002
6  

5,616.7 

± 28.9 
a 

0.010 ± 

d 
0.001 

0.015 ± 

d,e 
0.002 

0.155 ± 

d 
0.001 

0.036 ± 

0.002
6  

5,683.3 

± 

275.3a  

0.007 ± 

b 
0.001 

0.012 ± 

e 
0.002 

0.040 ± 

e,h 
0.002 

0.013 ± 

0.003
b 

±  

5,666.7 

288.7a  

0.007 ± 

b 
0.001 

0.018 ± 

h,d 
0.001 

0.325 ± 

b 
0.005 

 

0.022 ± 

0.001
6 

 

vslaa-olai'a 

(unia. ) 
=, 

9T1611141n-n4-16;mt-p4crliwin9i-mriullaiwaumtvariEam-ramvin91-111TWIMIg6FM7tqUfM11611 03.t14 95% 
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finuniAnturintalvivilThlrinLauluniqviziman ginnAtiiiifrinnAnwl 
9 

Iniriilaialton4nourilChlISIMM1 2560 gnunInuonaSunna-nvn-nrhuoiamnylilm@i" 

(q-11-11f; 1-3 LLan-milnlfiNwmil 1-2) 

11 -ilmthieT141,1115qaanti 3 

riTima7:111-1.3 0-33 d'ilh11.11/46 (ppt) IMAWnlit,h1qq111-htlialaio 33 	'14,11-6VT14 (ppt) 

LLanlqinanM1-19:0114,11VIltila 0 d'-)111,1-tvli4, (ppt)TqflfrnULY13,1114MiazmnrutliNi-)0Einlii 

(P<0.05) 

11-11afil (P<0.05) 

c, 
ilqiiLaaumuntwa@qm 3 

nTimaIrwill 5.0-328.0 NTU IMAWI13114,119;41-alTirilain 328.0 NTU LIM:1M-1311,1, 

l'19:q11.1tIrviv6-1--gia 5.0 NTU IoufniarivAutwiazffnicauluir-JainAq-nummqii.vivatinl 

(P<0.05) LLwr,lifynuummillriuntinliiirnankiyinlaM-1 (P<0.05) LJ 

orimmlouihm.thilum-ianwna 

irlini,u,duN-11,LLi_17qa@wyti 3 

mjrnalz.will 32.0-123.3 	CaCO3  qi@&17 Iquilfingn-rminmAlaurli'mAla 

123.3 aJslcln J Ca003 	LIHz3U101111,014-19;qi1WCIlirlaia 32.0 311`6n53..1 CaCO3  

qia'billqUqinffni10-1.11141,0iq:tgnTruilliihnin131wilULLonqh.ifiltadiliiirEia-Alprn.1 

ffrA (P<0.05) LLa:liWn3M -1.11iii3OLVAIZEikArrillailV) (P<0.05) ISJOLITiFJUISIEJIJ 

fi'lLdEJ1111,1,qia:11n-) 

qaaqlY1 3 rInia7rwill 7.10-8.56 LlE.111M13,11,1114-111-q-ISM-91qqlutli'avSia 8.56 

LLatilq-nanilMIII-Lf.114,qh41T1111,firhali0 7.10 IMATI3,11114n1q-LiNA-1,11,14,Loiazanicti 

(P<0.05) LLa:-.11frraminqi-orivi, 

adlAina-1411-11ffilii (P<0.05) Cii@nlinuolowi-uanluiwiazmjrnq 

aawi t q) 	1 3 Mlrria7::111-11 4.27-9.37 ila4rii-mia&-15 ImAlfh@orpimuazannu vilvt,t1T, 

duil@ 9.37 ijaarl5aN10&-11 1,1q1ilfh@OTI,IIMI,N:r.MEJ 9nr114,11T,i@lain 4.27 

&11-  

011F1 (P<0.05) LLqibillY1712,JI,M1161.1121-140dialIZEJA-11-11.111110TIFI (P>0.05) LdaltrinLICriMi 

qil6aulluo-ia:31rna 
A 	 A 	- ilfrai3n-ill'ilnaluilvwcum_I-ninnLavilunwq:-/ltaan 3,1qhMEJNIALLIJWa@q 

'111 3 ntirnal.z.vri'll 29.3-5,946.7 fia'6'ili"'3J CaCO3  9-1@&-11 IqUElfilfalL117:41.901M1111, 
41 
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titi'avAo 5,946.7 riaTliiJ CaCO3  9"i@&-17 Liazill'IM-13vil°,4-11Mplunte.htk 29.3 

caco, qia607 IqUfilgrialnInin11141,1,q1a:nr1119i'JOE:11131m-nnoinqhlricaaCm 

3Ji6EJankl1'roffM1 (P<0.05)1,LazilMi8JLIMn(lnlf11-badnliTIZEJAii1tp1'IlgiTii (P<0.05) 

110,9n1'1lluim-Lw621@l1111141i1AliTiri Enal4,11An-mqzi'un an ilviii,gAtleTuLali 

qaamt, 3 ntrna7:.-will 0.006-0.328 iiani),J9iam 

qtrhaia 0.328 3Jall53,Maq17 uo:iilub-nyi-luimmoliqq1unvinvn'k 0.006 

fianilNiaq7 b-10110,q7Y111-1IMR1ZIALIgiazann111r1Ji1i@tinlilfri3A1(9111(INf1Liadia 

(P<0.05) LiazilfrnULM19-1-11fii,6@dnAiThAlknin1RMI (P<0.05) 

onouvilowiliu,duluu,91w:ritma 

1,141,91711-1,1tIvnivnallillvAVarinEnaulunnfiq:-.ii-man 3JfilLuAorTIALL117 

916094.1 3 qv-loll-31111 0.012-0.512 ilan53J91a‘4915 IM.111114M11/1 -1,14LITAvii.lqq1,14, 

fitduk 0.512 3Jarli3N1a&15 aan11,1-6MY1-1,111MIA1-01-1pliultVilAink 0.012 

Iqn1,11,011-11-114,i9n-RuliutqinzanifiLrmir-aad-i4wriumminlfivt,adn151 

(P<0.05)1,6a:.ilfii13.MqnqiNiYi-Md1AITEAntllynlffiTii (P<0.05) 

LiiinuvrinufinLaulumiazritnla 

LLaulin,i10-1,14ImlArg°12.111'11,1-1,f\IVISillTinUln111-1,n1flqz-Y14,@@n ill inm'61 WTIALL1.11 

gia@mfl 3 fitrila7:-.rill 0.24-7.91 alani'3,1qi@&17 

ritii'alth 7.91 riall53N1a917 LLazilL1.03JI3JvaLI-11419171,wiAlTilluitrIala 0.24 riani3J 

91e04915 

(P>0.05) 	 (P<0.05) 

L'inEJunlEufi-nadolumian-Inia 

@@ilrylaffah-v1@ffvlaial@lii-ilvdiAl-nrini,aulufmm-514@@n ijfi1M4orTIA 

Lahglaaqii.9 3 qtrrla7::111-1.1 0.013-0.899 11a -fliMlaq7 IqualaailrlAlaffvolq-

A@RIAl@i-atIValltv,ijalAa 0.899 rianiiigioUn.  

ntwu-r-A0 0.013 3Ja‘A.n53J91a911 IqUOMIEVI@MV41-1Ai@MAI@i'fflULOviazanliLriUil-Jahl 

flfrialit.qMinlrliAa1113111:014pan.Iffil6' (P<0.05) 

IZEJ6-if1ru1ll 	(P>0.05) lnaltrinUifinUfilMthilAMiaztitnna 
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oriT-wil 4 31-1q7I11-61tItfillAIIITY1Z101,11@f117010-111 64YliiAlflirlITIDnal 

ilvv-n--ialLgaf 
	 uign3,-iiIntirvni,nym-Laal@n-naliirn4: 

YliINEY11-11bI5lITIVI 

a n4u, 	 lai iihai vini:nfi En 

qtallifg (a.wriLtavlua) 	LLIAErualla.nizimiu1kluiv, 1 nna.n-riAni-rrina 

fl-ranflunlq-iDmill 	 7.0-8.5 

fl-aultlilla 	 ala.nnnanlvvunlenniLriltn-i-i 10% Tnmih 

gqi 

V1-11111.6 (NTU) 

iliannt@arpTimtwAnn 
lth-tann-i-1 4 

(371n4ni'llqianq1) 

flyaR63,1 	 LL1'6'Ervi,LaJa11,itiLrni,n-in 10% la,wiA-11 

Ltuficliirmluifi'Avlafirtiviuq 
'13iLrm 1000 

(MPN/100 ala"44m-) 

1,14Mr11-1,14iql11311, (NO3-N) 
1,thfilt 20 

(1,3,1ifrInii.i/b'q7) 

LL@L'ILL110-114IMLVIA (NH3-N) 
1,3iLfilt 70 

etaJim-ni-V6m) 

1^loffiv4i-ylarol@i'ff (PO4-P) 
lb:dill 15 

(1,3,1Ifilni'laql) 

1910-11144 (1,3.11Mni-Liv4q7) 	 lthrni, 7 

9Ta11A14 ("llamni-a,Aq17) 	 '13.1061410 

Ilan: itql,llialV111111-3JMUTAJM7114 (2549) 
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3. A'rnIntrnaAnvigmantaviadriuiLintiit-i Lavaanilifizi Enalaymiozaili 

i'111 1111 1 	iVal4 	Liat4,33i21onio 

unnwilmannInvilarti (1) 5z1Jv1-tiiin]Tr1maltitilww1my15 oihuni, X11,01 v414 

-601111671-1,,111-01 6'1114111)ZYIY1 	E1111 	 Llz.1.1141,11riuw.-navaflaiunt, iqn 

61-a4n4:41ndn-ahmalm-166yiilAiaTalfidunkawifi61,ifiowiinliman 	il aowitl 

I c.-.1-1014ifialualA-ygivsninnonl-kinani,thniquvilmiltknaufiLLynnq( -lun51G1lv, LLaz 

1'17lErk1ErlIJ VilOW13,11,1,WA°11qc11,4,1,ALri il-muLaud-nn@hilu 11-rinEnaud-yrii@ LLazit-mn 

Lactuvoauviltrg (2) Inmilnoilinfliavlahnirollav, 

Xn9Jatzoluifialtialba:-.1:6EA 	 LLazil4-rn4nt:,-Lihn/rwadhilluv,-)IT 

fil-Liqr.anwniziilndn-nchtNa3riTmuint- di,ind-nacualHialtinlaluytfilI kpaiii16'qm 
triwnqz.n@ukwif-offl 1Ar1 ikrisnEnautl-1nIl1uma3AW (3) Infur-invnTrintILn144-111-1 

LLo:-.11-imalliALMAyiBvIalialynnuLh '61-hqznolduyialvillei-nClmt-LiLta 

6riwran7haflactuau mi@li-hu1141-bili16nwat:AwnyiEnhanu 

"Ayi`iyia@nnn-rrhaltaliliff.i 

Li1-6 	 fl-rnomu1'1-1 

1viai 

4. 0113.111a n zilom ,n1 al ui 	71-1 ma vet wkaitill ?I 1 ma varri-Tons 	i'111 01 

It 	591 

Nani76-17-ronwalaminatil-rnmaulmluili:Iviiqtatri 

L1M'4111-317-1(1 7:111111S1MAL11141014 411,6014S1-611f13J 2560 vcvmnuJan 

vi.voLql 33 114 53 Ilfiq (q11-14 5 Lia:-,n-rwci 4) IMA1-1,14 Gobiidae Lihnli;INiVATIA[ri4 
`75tiimannfieAD 6 °Iraqi 	(Glossogobius aureus) 	(Gobiopterus chuno) 

(Acentrogobius cf. viridipunctatus) it cl lit (Acentrogobius caninus) 

(Pseudapocryptes elongatus) LLazilmh, (Boleophthalmus boddarti) 

Ambassidae r111111111i1A1113N1 3 °II 1701 1, f iJalAuLLTY-ynna (Ambassis vachellii) 

	

14 I, 1:61 11:3 (Ambassis kopsii) 	 14,a1'1 (Parambassis wolffii) 1.1 4 

Blenniidae 31'111,-)16111011/111n1q 3 "lifiq 6114 Lifili (Omobranchus ferox) 
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LLMJ (Omobranchus punctatus) LLanial'61 941,L111.1 (Mimoblenndxius sp.) -AFT Engraulidae 31 
111-J111111q1113113Jq 3 ISM 	tla-mnin (Stolephorus indicus) IJML63n (Setipinna 
Taty) IJO1LL3J-J (Thryssa hamiltoni) 214 Siganidae 31t11-LTIVIII-MY1.13,13Jq 3 °Ifi 

aq111-6 (Siganus fuscescens)LIMR4WrA14, (Siganus javus) ilaztlana.'6'wrvu, (Siganus 
guttatus) LLO:r.-J14 Leiognathidae 3111.016°11L6tli1J113J91 3 Tram 1ALri IJN'IALLY1Z.Lq 

(Leiogathus equulus) 	 (Nuchequula blochii) LLaziJaiLLilumLa (Secutor 
megalolepis) d-rawif Clupeidae, Cyprinidae, Cichlidae, Plotosidae, Hemiramphidae, 

Phallostethidae, Belonidae, Oryziidae, Poeciliidae, Serranidae, Sillaginidae, 

Scatophagidae, Sciaenidae, Lethrinidae, Latidae, Lutjanidae, Terapontidae, Mullidae, 

Gerreidae, Pomacentridae, Scaridae, Holocentridae, Mugilidae, Platycephalidae, 

Eleotridae, Channidae UK' Cynoglossidae 1^11JLI1Ebnlv%Z.: 1-2 `ifilq 

7-inluni7G1169iurilvalait,riano8Juvratvininmiviaan (New record) 

1117V1fIlY114.11111194 /117710T11141-174161NLILI 	(Neostethus lankesteri) f14.1 
LL11111,613,11117:001 	 ''',131°11q11-1q 41t1c111,1-1Rflsl Neostethus LII1,L 
1/1111-14,11N4317101-n-Ln-n-LminIzioluLavnmmiaLinqzii-La@nC4IEnlAyi-nta (Myers, 

1928; Parenti, 1984) 710.3114 /1-174141^IIJIJailuarp Neostethus f14.9167/111LIJI:,'LYIFIlYloin 

Myers (1937)1Wla N. siamensis 67114T111"IfITILTI1Jii-JOEV1.111NO 
9 	 91 

Dr. Hugh M. Smith 91'11J-1-6 N. siamensis 	 OVTal (junior synonym) 1.101 
N. lankesteri Lla:,1119J7ZLY1P11,110317-101114/115-416IN1J11fl'11,101 Neostethus VNEJJ°11j191aliEn p  

N. lankesteri (Parenti, 1989) 

Neostethus lankesteri Regan, 1916 

A'illillttfill.177018911‘101ii173,15511-6 

N. lankesteri ii416-T,L1.11641.9 f1'nAnd-1(917 16.0-23.1 %SL fi-3-13JTY-T114-19'6 

5.3-6.8 %SL inkAriT1141463111WMP114,1111q 1,11i1n1Liaz.Viqq.i10 fi713JEJT3VV-3 24.7- 

32.1 %SL fri13J4M;h 11.4-16.2 % SL or 42.8-51.4 % HL 	Laltri-mu,6nan1911 
20.2-25.1 % HL fl-naRryavi6;nriiilnIztni_ULvr,i@n 41.6-52.4 %HL frnuErnallia-m 
tlinultailwm 12.8-22.5 HL fi-ram1-)21@.1 prepelvic fin 24.1-23.5 % SL frIMIEJ1T1.10.1 

preanal fin 53.2-58.8 % SL flilifilITIMhZfl@AW-H1 13-17 Ii11.141i1Jd011 
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1 nrnt 1.11-1MI111161 Ltal-lifill-IMiludau 4-5 121-111 ULIMilll) 6:1 an-Sian l 

4.3-7.8 % SL LLwq,'114MILIf1llE1TJ 16.2-20.3 % SL (SL=YIII3JEJTDJ1q175'114, HL=Y171110-1-3 

d'')wi;h) 

1151 ollur1174'14V\IU 1J OffilA141,13111-1 n 	 ihn Lai 11-1 

arg70-  thruLahriLainaal 	 imivt,itAnnqqz-i'vhaani17101-mn17 

juvilitla-njimil014>ilati-Aa 	 aa:-,n-niinwifi4',Y4Vht,n177-1n.riwyn 

4111AILM4:91,LIT111-641111111111,61111-17:-.001 

3 1A1111.0* (Neostethus lankesteri), 3.8 9111. 
91 
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51SouLa:-.n-n. avvin7z.v-inalymnalamlintufl-rinuLavamiltiliinyi 
661'0141,3J141 E.H6 ella11 014ffWJ'IMJ 2560 

-3,34/ 

iyiEnfriag4 

Engraulidae 	Stolephorus 	nnin 

indicus 

Setipinna 	 ttin 

taty 

Thryssa 	 tan 

hamiltoni 

	

Clupeidae 	Sarchnella 	IT 6,1aEr3 

gibbosa 

	

Cyprinidae 	Rasbora 	 TIT1411 

trilineata 	mIlm 

	

Plotosidae 	Plotosus 	 TIMM 

canius 

Hemiramphidae Zenarchopterus k111111 

buffonis 

Phallostethidae 	Neostethus 	Oa 
lankesteri 

	

Belonidae 	Strongylura 	IM.,1,11011 

strongylura 	11,1,'M 

Oryziidae 	Oryzias 	412V115111 

javanicus 	 niao 

	

Poeciliidae 	Gambusia 	film 

affinis 

Mullidae 	Upeneus 	 UM' 

traqula 

	

Ambassidae 	Ambassis 	toluut-i-a 

vachellii 	 Tina 

Ambassis 	IH11.11A 

kopsii 	 1,1= 

V1-311.1 1@uar, ?ara 

1 2 	3 4 5 6 7 8 

4 0.2417 X 

3 0.1813 X 

18 1.0876 X X 

2 0.1208 X 

27 1.6314 X 

1 0.0604 X 

6 0.3625 X X X 

241 14.562 X X 

1 0.0604 X 

298 18.006 X X X 

1 0.0604 X 

1 0.0604 

6 0.3625 X X X 

234 14.139 X X X X X X 
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5 (qia) 

1A/ 

mauni-) inumgo4 

miu 

1 2 3 4 5 6 7 8 

Parambassis 

wo/ffii 

AluNi 8 0.4834 X 

Serranidae Epinephelus 

bleekeri 

1111 8 0.4834 X X 

Epinephelus 

quoyanus 

itil 1 0.0604 X 

Scatophagidac Scatophagus 

argus 

M,MTU 5 0.3021 X X 

Lethrinidae Lethrinus 

lentjan 

mgr 1 0.0604 X 

Pomacentridae Dascyllus cf. 

trimaculatus 

6'flyinfl 1 0.0604 X 

Abudefduf 

vaigiensis 

dSoyina 5 0.3021 X 

Holocentridae Sargocentron 

rubrum 

111T111143 

S fl 

3 0.1813 X 

Scaridae Scarus 

ghobban 

llnu& l 0.0604 X 

Sillaginidae Sillago 

sihatna 

1114f11.1 5 0.3021 X X 

Mugilidae Moolgarda 

cunnesius 

1152,110f1 171 10.332 X X X X X X 

Ellochelon 

vaigiensis 

flU,'9.1011 10 0.6042 X 

Latidae Lates 

calcarifer 

f12,11,9 2 0.1208 

Sciaenidae Aspericorvina 

jubata 

T-dfl 1 0.0604 X X 
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. 
W1T1‘191 5 (1@) 

1J4/ a 

5ilmolgo4 

wrim Inuat 

1 2 3 4 5 6 7 8 

ferapontidae Terapon 

jarbua 

41102,1111 51 3.0816 X X X X X 

Lutjanidae Lutjanus 

russellii 

flriA11411 

MIA 

6 0.3625 X X 

Gen-eidae Gerres cf. 

oyema 

fla MUM 36 2.1752 X X X X X 

Siganidae Siganus 

fuscescens 

rfaV1131.1 78 4.713 X X X X X 

Siganus 

javus 

rfaM31,1 20 1.2085 X X X 

Siganus 

gultalus 

dafliht 9 0.5438 X 

Cichlidac Oreochromis 

mossambicus 

Villaalff 1 0.0604 X X 

Oreochromis 

ni/oticus 

171fl 3 0.1813 X 

Leiognathidae Leiogathus 

equulus 

ufluvinn 2 0.1208 X X 

Nuchequula 

blochii 

Mitt Tina 29 1.7523 X X X 

Secutor 

megalolepis 

ufluyina 4 0.2417 X 

Platycephalidae Cociella 

punctata 

7915W11U 1 0.0604 X X 

Blenniidae Omobranchus 

ferox 

FlUtADU 19 1.148 X X X 

Omobranchus 6'140,011 25 1.5106 X 

punctatus 



Mimoblennius 	hIUDU 

sp. 

Eleotridae 	Butis 	 1,hin 

butis 

Bulls 	 Oin 

koilomatodon 

Gobiidae 	Glossogobius 	1j 

aureus 

Gobiopterus 	141, 

chuno 

Acentrogobius 	1j 

caninus 

Acentrogobius 	lj 

cf. 

viridipunctatus 

Pseudapoctypte 	1l e7 
s elongatus 

Boleophthahnus 	h 
boddarti 

Channidae 	Channa 	 9;DT-1 

striata 
.: 
fl Cynoglossidae 	Paraplaqusia 	UI9IJ1 

blochii 

511133 TIVI 53 1111 

32 

01-111‘111 5 (m) 

w4/ 

imio1404 
olim mat 

1 2 3 4 5 6 7 8 

59 3.565 X 

29 1.7523 X X X X 

26 1.571 X X X 

3 0.1813 X 

5 0.3021 X 

3 0.1813 X X 

174 10.514 X X X X X 

1 0.0604 X 

4 0.2417 X 

1 0.0604 X 

1 0.0604 X X 

1 1 1 1 1 1 2 1 

1,655 100.00 0 2 0 1 4 7 1 6 



Oryzias javanicus, 3.2 

Sardinella gibbosa, 7.3 9i11. 

Zenarchopterus buffonis, 10.9 clfkl. 

Strongylura strongylura, 36.5 ¶11. 

Stolephorus indicus, 6.3 9111. Thryssa handitoni, 5.2 G1S11. 

Rasbora trilineata, 4.8 9f3J. 

Neostethus lankesteri, 3.8 '1f/J. 

33 

fr4/01 4 liq-11.116'latIll°11101,a11111414SIV1111_411:11j1.1610161,111.41E111 	IS1014ff1611fIll 2560 
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Gcunbusia affinis, 2.7 951J. Ambassis vachellii, 3.7 9511. 

Ambassis kopsii, 4.5 TU. Scatophagus argus, 2.6 9f11. 

‘ss  s Vs \ k‘ 	, 

Sillago sihama, 5.4 Tat 

fl 19NYI 4 (via) 

kO` 

Lethrinus lentjan, 6.6 clf3J. Abudefdufvaiqiensis, 3.3 

Scarus ghobban, 12.2 9f1J. 
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Moolgarda cunnesius, 9.6 9111. 	 Ellochelon vaigiensis, 5.2 9S11. 

Terapon jarbua, 8.1 9511 
	

Lutjanus russellii, 7.1 1111. 

Sargocentron rubrum, 7.4 9flJ. 	 Siganus javus, 9.2 913J. 

Oreochromis mossambicus, 10.1 911.1. 	 Oreochromis niloticus, 8.6 911J. 

nThil 4 (qia) 
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Leiogathus equulus, 4.1 9S11. Nuchequula blochii, 3.3 TU. 

Omobranchus ferox, 5.8 %U. Butis butis, 5.2 °1J. 

Butis koilomatodon, 4.8 9I1J. 

Pseudapocryptes elongatus, 11.2 clf3J. 

Gobiopterus chuno, 2.3 TU. 

Channa striata, 12.4 c1S1J. 

omit; 4 (qi@) 
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fivii 5 rmirmiriatillvvnatilaniv-mil-rintnalaulLfihwl Irwillaomm4nErgfil 
Ciialtiit-nfai 2560 
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5. trianntuw:nlInviin72.--@iiniaomntfla-awrimillizimavaaiiotal.0  i',314-5o 
7a.',EMN9 	 u.ar.4,3mivionio 

InolLiacaLan4nErtA 

2560 (fi701_1flptlT,i'Mt nTi du 	 CIff-arnnaknu 

1E1 erVell fl'14t1,1:f1-1111,1/1ifiln-lEr1J0.1vglInala-1114,41Ailn14-1119ilii 

vn7t-miallwilk.k-rriEnavaun-ifiq:,--Yuaanalunl-moiloonaht, 2 na;illvIni 

cAlmtuviinvt 

1. v11-7t-ttfla-dlyithikafiTrinuLavaltklylaal 4-nina1Ervan 

4.1114,414fhlf1141:111J1Lhall'll,1519JhOdllfli  1, 3, 4 LLM'.' 6 

Inuilx-wauvinavilw..-Liiint'AviSmaTN111-11q LLa:-.11-niz.La 'i16'911-1n17 

LLIErtALLflalfi-Tnahal iquVrii-Nfl-rankatilzvi-j11 0-33 d-]1-611-61T1.6 (ppt) 	ihnn 

il-rntaavt1hmi-nli:-,LLaf 1"17111, 

1lo-4,11a (Neostethus lankesteri) 	 (Oryzias 

javanicus) 11a11111:1Jan (Moolgarda cunnesius)1_1'1611-JW1,9 -11771/17 (Rasbora trilineata) 

Liht9T1-6 

2. 1N71111,1_10-1f111N1.1114414`k-111-101,aail,f_11,1,61,14T11`10.1 ,11.11AiV6riBvIalnYlna 

Wrimnaawitfil 67ilellaMb11,1,111dOEULD11, 2 Llintlt 

2.1 1/1•57t41.10-Ifivnflulkailil-risimaaiLfiltviiu,a11 61.311-61140%1141Z,V1111,14 

anlilLfniiiiatiilfi 5 nd-rAo 

`61iivlawInYr.-.Lab1n15nan91Y1iii iquilfrnaahmhz.vri-11 30-33 i'-J1.611.61T1-6 (ppt) Loi 

Liari 1l-rinuLav6Thrnil1voaa.4 vn7€1611alciiifi-r3i 

(Moolgarda cunnesius)liaiwA (Aspericorvina jubata) 

Vni) (Boleophthalmus boddarti) 	 (Paraplaqusia 

2.2 1A111111,1iaTFIINU11.141Alih°11-Wia1Alth-W1-191117-101i111M11 

vauaniiiiriuqi-a@diA 2, 7 Linz 8 nd-r-A0 7:-.uutit,LivninrinLauludfinaviLnilduil 

ir-we11411,4i1CAyrfivva -inyi:-.Lalm.m., LLa:-.1ifiauaufiawiiilawqmaqAtl Iquiki-)1fryiu 

lhadIz.vvill 20-33 .-11.611.4,1"11.6 (ppt) mi6-T-n4w,:-.1m14144--nliv101-iiiiwAT9r1114, 

Yiallind-navaLialYmufluLaulAvi 	 fh°15-inLa1-bd'11ita 

`71101,N141,111a3AfiElli, IAIIIntlialcITATI3JIqMqi`141,61l11 	 (Abudefduf vaiqiensis) 

11aTtinLai11111 (Sargocentron rubrum)fla-AULLM.1 (Mimoblennius sp.) flanin.m:LITI 
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(Terapon jarbua) LLa:aJanuriuril (Scarus ghobban) 1,i141U IMJ5IEJa::LEN1°11@lrY17 

avv5n5zwiEni@lvi5Iania-iivuoia:AATIAMm4-41vunumuliluqn7n1fi 6-8 
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01111‘1:11 6 `21171M1=1B3.1-146°1101 6--10E11.11.Ja-11,6011W13J41-1,f1Y111141 1141S101-1,13J14-`101-1, 2560 

7;1‘17114-10 141-1111411 

(ta11) (2fal.) (nisi) 

ST1 

Ambassidae Ambassis kopsii tolttuffilina 7 0.8-1.2 0.3 

Mugilidae Moolgarda cunnesius fl5nafl 1 4.5 2.56 

Gobiidae Acentrogobius cf. 

viridipunctatus 

1.1 46 1.2-2.6 12.28 

Channidae Channa striata iou 1 2.4 0.32 

1111 4 114 4 Ilidg 55 15.46 

ST2 

Pomacentridae Abudefduf vaiqiensis rrSoyina 4 2.1-3.8 2.99 

Serranidae Epinephelus quoyanus 1t11 1 15.4 76.3 

Holocentridae Sargocentron rubrunt qh-atii- jAn 2 2.1-7.4 24.66 

Gen-eidae Gerres cf. ()yenta gat-111111A 1 6.5 5.96 

Blenniidae Ontobranchus punctatus 'il1.1111111 14 7.1-10.1 117.32 

Mhnoblennius sp. allIllill1 36 2.3-8.2 90.6 

Eleotridae Butis koilontatodon 1191f1 1 4.5 1.94 

Gobiidae Acentrogobius cf. 

viridipunctatus 

lki 3 6.6-7.8 21.04 

TIN 7 1148 ifcricl 62 340.81 

ST3 

Phallostethidae Neostethus lankesteri Illfr 199 1.0-2.3 13.62 

Oryziidae Otyzias javanicus 11T1V115111 

niati 

251 0.7-2.1 42.6 

Ambassidae Parambassis wollfii IIIIIILA 8 1.3-7.2 19.34 

Eleotridae Butis butis Oin 2 3.4-5.0 2.12 

Gobiidae Acentrogobius cf. 

viridipunctatus 

1J 12 0.7-2.7 2.66 

511.15 1.14 5 111741 472 80.34 

ST4 
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01111511 6 (10) 

-).14/ mouni---3 	ja=ilurio-mvii" 	jalmt 

Ambassidae 	Ambassis kopsii 	 toluuti-)irKt,la 

Mugilidac 	 Moolgarda cunnesius 	flT,t',1.1Dfl 

Siganidae 	 Siganus fuscescens Vfaffl7914 

Gerreidac 	 Gerres cf. oyema 	 BOf1111.1111 

Fcrapontidae 	Terapon jarbua 	 1111V1.',U11 

1-111 4 1,14 4 11i7d0 

ST5 

Engraulidac 	Sto/ephorus indicus 	 m,',.'6'n 

i emiramphidae 	Zenarchopterus buffonis 	O'1111d1 

Ambassidac 	Aillbassis kopsii 	0,111.4ittliYinfl 

Scrranidae 	 Epinephelus bleekeri 	 1111 

Mugilidae 	 Moolgarda cunnesius 	fl5n.1Dfl 

Siganidae 	 Siganus fuscescens 	a q131-1 

fcrapontidae 	Terapon jarbua 	 411ntill 

Blenniidae 	Omobranchus ferox 	ill-Itiftil 

Eleotridae 	 Bulls koilomatodon 	 `01f1 

Gobiidae 	 Boleophthalmus 	 ;1`11 

boddarti 

5111 to --)44 to 

'rim 

ST6 

Hemiramphidae 	Zenarchopterus buffonis 	G1111V11 

Sillaginidae 	Sillago sihama 	 Allfill 

Tcrapontidae 	Terapon jarbua 	 11-11Anfll 

Mullidae 	 Upeneus traqula  

Gerreidae 	 Gerres cf. oyema 	 BOf1111.11f1 

Ambassidae 	Alllbassis vachellii 	duttri-rvina 

iiwnt, ?iiT211,1)-101 ii-rwiTri 

1-13J 

(611) (7111.) (ni-ao 

16 1.2-3.2 6.43 

25 3.2-4.3 24.34 

4 2.1-4.8 1.37 

2 2.0-4.1 2.17 

1 1.5 0.11 

48 34.42 

2 2.0-2.3 0.26 

1 5.2 1.48 

3 2.7-5.8 13.19 

4 3.7-4.7 3.78 

10 1.9-3.5 6.24 

1 2.5 0.49 

6 1.6-3.9 4.52 

4 1.8-3.5 1.35 

7 1.3-2.7 1.1 

2 8.3-12.4 28.4 

40 60.81 

1 4.9 1.21 

1 5.5 1.72 

1 2.5 0.44 

1 2.8 0.48 

5 3.3-5.2 12.76  

132 0.6-1.7 12.38 



Siganidae 

Leiognathidae 

Blenniidae 

Eleotridae 

Gobiidae 

Ill] 11 1,114 12 vilo 

Siganus fuscescens 

Leiogathus et equulus 

Nuchequula blochii 

Omobranchus ferox 

Butis bulls 

Glossogobius aureus 

ST7 

Ambassidae 

Serranidae 

Pomacentridae 

Ambassis kopsii 

Epinephelus bleekeri 

Dascyllus cf. 

trimaculatus 

Cociella punctata 

Omobranchus ferox 

Butis koilomatodon 

Pseudapocryptes 

elongatus 

Paraplaqusia blochii 

Platycephalidae 

Blenniidae 

Eleotridae 

Gobiidae 

Cynoglossidae 

1131 8 114 8 `U1461 

ST8 

Plotosidae 

Hemiramphidae 

Ambassidae 

Gerreidae 

Siganidae 

Platycephalidae 

513.1 6 114 6 'AO 

Plotosus canius 

Zenarchopterus 

buffonis 

Ambassis kopsii 

Gerres cf. oyenza 

Siganus fuscescens 

Cociella punctata 

• 
g1-111A 6 (qia) 

42 

7i".9/194191 1111111'41 

111.I 

(11) (713.1.) 0-Ciao 

2.3-2.5 0.95 

1 4.2 2.71 

13 2.9-3.7 18.82 

1 3.6 0.7 

14 3.2-7.3 28.92 

3 5.0-9.0 13.78 

175 94.87 

3 4.8-5.9 14.29 

4 2.1-18.5 127.54 

1 6.8 9.94 

1 9.6 9.01 

11 2.3-2.6 4.7 

17 1.5-4.9 11.66 

1 10.7 7.34 

1 9.2 3.27 

39 187.75 

2.7 0.19 

1 4.3 0.57 

143 0.7-1.8 6.09 

2.1-2.3 0.59 

5 2.6 - 3.2 2.88 

3 5.4-11.2 14.58 

155 24.9 

-a/ Iouni."1 
	

go-lrunwigo 4 
	

'011,1E1 



ST1 

Scatophagidae 	Scatophagus argus 	 m.,miti 

Eleotridae 	 Bulls butis 	 ct,,kin 

Gobiidae 	 Acentrogobius cf. 	 'd 

viridipunctatus 

1111 3 1,94 3 'AO 

ST2 

Mugilidae 	 Moolgarda cunnesius 	fl5f1J011 

Siganidae 	 Siganus fuscescens 	 ZaWrn,i 

Lutjanidae 	 Lutjanus russellii 	nnialnliv 

Scaridae 	 Scants ghobban 	 1.1flah 

Blenniidae 	Omobranchus punctatus 	htlifni 

Mimoblennius sp. 	 &MEM 

Gobiidae 	 Acentrogobius cf 	 1j 

viridipunctatus 

11116 134 7 

ST3 

Phallostethidae 	Neostethus lankesteri 	Oa 
9) 	g' 

Oryziidae 	 Oryzias javanicus 	 6113f1111,1-1 

niao 

Ambassidae 	Ambassis kopsii 	 itchttfi-amtn 

Cichlidae 	 Oreochronzis 	 111.101,Thl 

mossambicus 

Eleotridae 	 Butis butis 	 1), Tin 

51115 114 5 iffin 

ST4 
91 

Oryziidae 	 Otyzias javanicus 	 '111-gr1151.11 

43 

Orr IA 7 iluqt,10:-.91i3J-1tIVila.NT-)0d-1,11_10-11,1111-191'13,11494`114 VIT119r1 114a11 01)1,a11,1W3J 2560 

f17011R5'2 	'o'fivuncr-H4o4 	golviu 	19b J96 	71-1,3 71141 n 	141 1411 

(63) (^rsal.) 

T 1.1 

(niN) 

1 3.5 2 

5 2.1-4.8 2.71 

33 1.4-2.3 5.92 

39 10.63 

1 3.8 1.2 

1 7.3 5.53 

1 6.1 3.26 

1 11.9 26.83 

7 5.2-8.6 48.9 

12 2.1-7.4 30.1 

1 5.4 7.2 

24 123.02 

28 1.1-2.2 1.92 

17 1.5-2.2 2.13 

10 2.6-7.4 22.28 

1 18.6 160.44 

5 2.4-5.1 3.03 

61 189.8 

4 1.8-2.1 0.97 

niati 
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01-11M9i'l 7 (gi@) 

1A/ F17011Fril g@5YIEJ10-1?1914 g@ITIEJ i11411,6 

(61-3) 

ilT1111-191 

(711.1.) 

viivra'n 

113,1 

Mugilidae Moolgarda cunnesius 115n10f1 38 2.6-3.9 26.71 

Ambassidae Allibassis kopsii tr11111.16TVInfl 4 1.8-2.1 0.97 

Lutjanidae Lutjantts russellii nnailihu 1 5.2 2.05 

Terapontidae Terapon jarbua 411VInfil 16 2.4-3.6 10.72 

Siganidae Siganus javus "a11 11A 1 2.6 0.44 

Gobiidae Acentrogobius caninus lio 2 6.1-7.5 4.69 

Acentrogobius cf. 

viridipunctatus 

11: 51 1.6-3.1 10.27 

1111 7 114 8 ifficl 117 56.82 

ST5 

Clupeidae Sardinella gibbosa 116161F12 2 13.2-13.7 46.29 

Mugilidae Moolgarda cunnesius fl5V1J0f1 2 14.4-15.2 68.07 

Ambassidae Alllbassis kopsii tillt4ttt2C-)YInd 3 8.6-9.1 41.69 

Latidae Lates calcarifer flt311 2 11.2-13.2 32.86 

Sciaenidae Aspericorvina jubata TN) 1 4.5 3.2 

Gobiidac Boleophthahnus boddarti '11 1 5.1 0.8 

Cynoglossidae Paraplagusia blochii av1411111 1 6.8 10.48 

5111 7 1 sla 7 ifikl 12 203.39 

ST6 

Cyprinidae Rasbora trilineata 27 3.6-4.7 22.61 

Scatophagidae Scatophagus argus 2 5.8-6.2 17.89 

Eleotridae Butis butis 1 5.7 1.6 

Gobiidae Acentrogobius cf. 

viridipunctatus 

ti 1 8.2 5.64 

1)3J 4 114 4 31 47.74 

ST7 

Engraulidae Setipinna taty ttln 3 4.1-6.2 3.16 
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g111—ail 7 ("ia) 

1.14/ R7Ono5i 	 11W3V6 

(19i-a) mai.) 

1-33J 

(n ciao 

Sillaginidae Sillago sihama L1191if114 3 3.2-3.6 1.22 

Mugilidae Moolgarda cunnesius 117°;',110f1 1 10.1 10.49 

Ellochelon vaigiensis fl5V1.1011 10 2.2-9.3 53.13 

Leiognathidae Nuchequula blochii d111/12,1a 4 5.2-7.1 13.9 

Ambassidae Ambassis vachellii Audi-3mm 2 3.2-6.1 7.38 

Terapontidae Terapon jarbua 41191°,1111 22 2.1-7.3 61.01 

Sciaenidae Aspericorvina jubata T191 2 3.1-6.1 4.94 

Gobiidae Acentrogobius caninus 1,:i 1 4.2 1.3 

1111 8 TIfel 9 15910 48 156.53 

ST8 

Plotosidae Plotosus canius qfl'iln'd 2 3.4-5.1 1.5 

Hemiramphidae Zenarchopterus buffonis A11_11,d1 3 9.3-14.8 17.5 

Mugilidae Moolgarda cunnesius f15°,11 D11 7 6.1-12.3 89.67 

Cichlidae Oreochromis 

mossambicus 

111101,1191 8 6.1-16.4 78.7 

Leiognathidae Leiogathus equulus 6011-111nD 1 5.1 1.8 

Siganidae Siganus guttatus dam% 7 6.5-12.1 75.4 

Siganus javus Va9117914 12 5.1-8.2 76.33 

Ambassidae Ambassis kopsii uchtutiwina 10 3.2-8.7 33.68 

Lutjanidae Lutjanus russellii fffiwiiilillu 1 7.1 6.25 

Lethrinidae Lethrinus lentjan MA 1 5.3 3.37 

Eleotridac Butis butis ljTIn 1 2.3 0.4 

Gobiidae Acentrogobius cf. 

viridipunctatus 

V: 13 1.6-2.3 5.78 

1111 11 	14 12 

`U110 66 390.38 
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0111 TI1 8 `1111q102:1_111110,°11a 	d -111J anuo fivrarkg fi n fl ha 01-151,11IN13J 2560 

lovf 	 ga5T1E119(1?1914 	'011121 

ST I 

Engraulidae 	Thryssa hamiltoni 	 tt/J-3 

Poeciliidae 	Gambusia affinis 	 Fiutp 

3, 
Ambassidae 	Ambassis kopsii 	alum-al/Inn 

Siganidae 	 Siganus javus 	 11a914 

Lutjanidae 	Lutjanu.s russellii 	nvraililm 

Scatophagidae 	Scatophagus argus 	 nniv 

Gobiidae 	 Acentrogobius cf. 11: 

viridipunctatus 

1131 7 1,147 Ifficl 

ST2 

Pomacentridae 	Abudefduf vaiqiensis 	6'omta 

Mugilidae 	Moolgarda cunnesius 	fl5n0f1 

Siganidae 	 Siganus fu.scescens 	da017114 

Holocentridae 	Sargocentron rubrum 	liyatliTtiviSti 

Leiognathidae 	Nuchequula blochii 	ttlIUMM 

Blenniidae 	Omobranchus punctatus 	'61111,11111 

tVlimoblennius sp. 	 6llditt111 

1111 6 1114 7 If '441 

ST3 

Phallostethidae 	Neostethus lankesteri 	Orr 

Oryziidae 	 Oryzia.s javanicus 	41'1V1151f1 

niao 

Ambassidae 	Ambassis vachellii 	A110,f1v2lUM 

Gerreidae 	 Gerres cf. oyema 	 flDf1111.1111 

Gobiidae 	 Gobiopterus chuno 	 1.1 

Acentrogobius cf. 	 11 

viridipunctatus 

i11,6111) 

(61-3) 

7i157111,1c1 

(Z3.1.) 

`16-111171-n 

1111 

16 4.6 - 8.7 41.56 

1 2.3 0.19 

4 2.3 - 3.1 1.38 

3 2.9 - 4.6 3.18 

2 2.7 - 4.1 2.91 

2 2.1 - 2.9 1.15 

1 2.2 0.13 

29 50.5 

1 4.1 1.76 

1 2.3 0.6 

1 6.4 5.11 

1 5.4 11.42 

1 4.3 3.6 

4 6.2 - 10.3 37.3 

11 2.3-8.2 22.78 

20 82.57 

13 1.8 - 3.1 1.06 

12 1.5 - 2.3 1.19 

4 2.3 - 5.2 5.47 

7 1.5 - 2.4 1.55 

5 1.1 - 2.8 0.22 

12 2.2 - 3.1 3.68 
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OM- AWI 8 (m) 

-mvii olouni-3o'-iviErivriogri golnu i-rinvt 

( 61 ) 

ii,Ilnino 

(sION.) 

itiovii'in 

1-33.1 

(ni'li) 

Till 5 114 6 ifisiG1 53 13.17 

ST4 

Ambassidae Ambassis kopsii toluati-mna 11 1.1 - 3.7 3.01 

Mugilidae Moolgarda cunnesius 115nJ0f1 3 4.6 - 4.9 6.22 

Siganidae Siganus fuscescens rfaahl 2 3.5 - 3.8 2.09 

Lutjanidae Lutjanus russellii fln114111111,1 2 2.1 - 4.1 1.72 

Gerreidac Gerres cf oyema B0f1111111 I 4.6 1.28 

Cichlidae Oreochromis niloticus 1dfl 3 4.5 - 5.7 8.91 

1111 6 1,14 6 Ifil0 22 23.23 

ST5 

Engraulidac Stolephorus indicus nnin 2 1.7 - 2.5 0.24 

Ambassidae Ambassis kopsii ttillItATInD 2 4.1 - 5.5 11.47 

Mugilidae Moolgarda cunnesius t15n1011 2 2.1 - 2.3 1.65 

Siganidae Siganus fuscescens "d"6aill 1 3.1 0.7 

Terapontidae Terapon jarbua 411M;t111 2 2.2 - 2.5 2.1 

Blenniidae Omobranchus ferox ill-11,11111 1 1.9 0.63 

Eleotridac Butis koilotnatodon %itin 2 1.5 - 1.8 0.3 

Gobiidae Boleophthalmus 

boddarti 

hi 1 11.1 12.44 

IM 8111;11 8 151-10 13 29.53 

ST6 

Oryziidae Oryzias javanicus 1112d'15111 

niau 

14 1.4 - 2.1 1.23 

Siganidae Siganus fuscescens Vf01711.1 61 2.4 - 5.8 57.5 

Gerreidae Gerres cf oyema flafT11111f1 18 2.5 - 4.0 11.09 

Leiognathidae Nuchequula blochii ulluonna 11 3.3 - 3.8 8.91 

Sillaginidae Sillago sihatna 11101M-1 1 4.3 0.54 
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wrn,c 8 (qia) 

wpf :EdilErWrIgV14 `0191E1 ilW314 7I-3.91194-10 viTtivTh 

1111 

(611) (71M.) (ni'aso 

Eleotridae Butis butis 2 4.2 - 5.3 4.41 

Gobiidae Acentrogobius cf. 

viridipunctatus 

1 2.3 0.11 

113J 7 TIVI 7 ISII0 108 83.79 

ST7 

Engraulidae Thryssa hamiltoni 1,111-3 2 6.8 - 8.3 13.52 

Phallostethidae Neostethus lankesteri 1 3.3 0.33 

Belonidae Strongylura strongylura f‘H,-,-9131112 1 36.5 72.68 

Mugilidae Moolgarda cunnesius 1151-,110fl 73 1.5 - 5.4 44.7 

Leiognathidac Secutor megalolepis 1t11141(N,'M 4 3.6 - 4.1 4.02 

Ambassidae Ambassis kopsii 14 3.9 - 6.2 88.13 

1111 6 23 1 6 '15111 95 223.38 

ST8 

Mugilidae Moolgarda cunnesius 1151110t1 4 5.2 - 11.1 41.93 

Siganidae Siganus guttatus f(SM-311 2 7.1 - 8.3 22.4 

Siganus jams ffSM711,1 4 4.2 - 6.4 21.41 

Ambassidae Ambassis kopsii 11111-111A MM 4 4.5 - 6.1 10.82 

Terapontidae Terapon jarbua 4119Infil 3 6.4 - 7.2 16.7 

Lutjanidae Lutjanus russellii M-',1A11111111- 1-1 1 6.1 4.51 

Blenniidae Omobranchus ferox FML1011 2 5.1 - 6.2 2.94 

Eleotridae Butis butis 1:01n 1 2.1 0.3 

1111 7 -3A14 8 iffiG1 21 121.01 
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winn-nanyatla-amiwilhinuLavalviimsahii 
9 

LLa:4,111-Yffn--wl 	 (Lan41Erg 2560) (VIM 	9) Vilri-IlltakzgflTrani 

?I'''30E.i'lliRnwrirgil,Wliallianatilz.1,i111 4-12 Iraq 	 2 1111-61Jint11,17131 

NaN&"11,ath.11.1011^17111tlia'111111fiVIcia 10.9 lilani-uki,i anniliFiii6"-)orinlii 7 iiNN'Aql 

LUAL111011^11M1,1101IN013,11h 6.01 filani- @1,i anTalrl1J6--Jad-1.1till  5, 6, 3, 4, 1 	8 

iiNaNUILath_ITOJVIIIIItlialqq116'1,1>M11-1 1"-13,14'16'1J i'-J1,1g-11-6M-13,1111-1,1L1,1-i,14rldmil')@d1111 

3 31fi71111114,1LailIMMI 9.44 $1"-A0q17-1.113JqII0.10.13.1169111RtYral,1511Jahlil 6, 8, 1, 4, 
41 9 

5, 2 LLaz 7 q-laJ4liiv 

ha-1 ynrilan-rairru-)8Eill'ill  2, 5 u,az 7 LiluhintAilArtlfl-nuvia-mviannNINI7n,t, 

LIAdill:IVirAi16-1111fril3MI'lLff3,1@q11 

1-1,0\1 
41 

nliha-nrilAu luilinta 611411Aul ha'AVIAL111J (Omobranchus punctatus) 

(Mimoblennius sp.) ha-4114MM (Omobranchus ferox)1,1,6Z110-11jT1r1 (Butis koilomatodon) 

a-nta.milLfluihul-Avt>9 

LLazilfilkilmuaahLalmi-) 

LLazilini7n7ninalhalLiqiaz 

viimqiawiT-AajalinLaun `dnytiliJa-nnitilqiIihriarintiqqiqivin-inla-rnilmb'v, htuintu 
61.1ULL1-1 	(Acentrogobius cf. viridipunctatus) flaittla (Neostethus lankesteri) 

(Oryzias javanicus) tlanmni@n (Moolgarda cunnesius) 

Y1Z1,0 (Ambassis vachellii) 	 (Ambassis kopsii) 

ni.9:11141i-AnTi rhi, (6Fla14111'1fi3J 2560) (q1-17-1.11711  10) 

milillawiazannfiLrivii-mdm:VA'114,-nrifoilqiimJainOzwill 3-12 7ifiq gnictulu 

ihaii,TYI 8 LihttlinabilliNaN"bILLIT011/11.70,11q13,1"111111Up'4@ 12.5 fliani'Ngii 

kflui-)adi.yri 5 VINNqlLathrlia.vomtitiJa-n.alalungo 6.51 tlIani'mia1,i grawni 

6'-md-hril 3, 7, 2, 4 iLaz 6 iiNaN'Aq1a`dtniNvnIanJa-laqvia'ualan q-aid-41_1 

Wil3J1116-111,thiaE1111,1119J-Jad-1.9f11  4 31M13.1111-6'lLat14,fflffq 2.34 ii-A0q'11-1,1L3Jql• 7@lann 
11 9 

lthArt,Titiiiid.n.ril 8, 3, 7, 1, 6 um-. 2 q113J4lic1J 

AlfimivalkiLau@ 610Zq'ill11`7511q1A11114, 

arniimiliii-)adiltil 2, 3, 4, 5, 7 ',La:: 8 ahtuinfaciiiiitilm-nuvialfroainmv7withallu 
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7:;6'1J1.1114,flalltl.Ni0141Y-1.1q.1119i ffnTal,1511_11-JOE.h.lc; 3, 4 LL a:,' 7 UlAlftWY-13,1011-1LR3JOM 

umnifilkiltfiqohol tiluan1,411114,1iwna-wilnd-rdaidlifrramonnm610°1101V151111, 

miiimIn7:-Anuen.nia-awiarinlffiavniAlinhaaJO 1,1,a2Sllin11111(11qi(131 

iii3J-111aqq1A1-11111110'1Vaq11, 6) 	 tJaniSla.  (Neostethus lankesteri), 

lla-1111-11J011 (Moolgarda cunnesius) 	 (Oryzias javanicus) LLN:,-11an 

(Terapon jarbua) 0114,9% d-ntan-rlaiiiii-aminA 2, 5 	8 

UiTtlffnnilLfiu6'-)nd-witi 1 !az 6 LihminntiliU"./111fl-numgnnmmEnalv177at 

ihuan19'1111,1,6 

LLazilfri7n7:'Ainal 

iJaiaqinvinlqifiairii-AlkiffakugLa 

(Acentrogobius cf. viridipunctatus) 

(Rasbora trilineata) 

ilti-Nntivrgn-] (i14,71f111 2560) (q-171.111 11) vviri-1l16LLGiazannflulu1--Jed11zil 

-111,--autiimoHnlaiat5z:111-11 6-8 'MU IMAfftilitLi11.16-)0011.71 5 LLa2,-  8 N'111-3162S0-1 

INIA115111,1_1a111111f)Wel 8 Iraq 7n.1a.13,Y11,1J14,fftin160511Ji1-ME.iilil 1, 2 LLa:: 6 INLINTIVni, 

'13170-11101111Intlial 7 1111911,1,qzfftlicidill(91-Jadllili  3, 4 Lial-  7 N-114'31-1,°1111911NTIntliq-nral 

‘rillqqValLVIE.11 6 Tilq anniluiu‘i-JaEilA 7 L9J141.1i6'JntcaaNqA0101111In61innInn 

fil lal@ 7.15 rilaniiNiali fftnitmluir-20111 8 ale-ior -uq:dnon.nn-Inala-1701a.nr)6( 0 

3.87 rliani3J -i01,i gn-rilLfluir--Jminlci 6, 2, 1, 5, 4 inz 3 rJr,lqralLadE1110.11^17111.61Jal 

qqvitv,a,nri grui4-41i '")11,1-11-1,f1T111111-1,1L1,1,i,14 arrrilLf11J91-Jndilfi 7 31fiT13,11111,11,11.41fflaIl 
91 9 

1.90 ii-N10q111.10,1q7 

'10TIctim-nuffailLaun ua:41111.11119nqiulunTivnt,-ra 

1ili-1-1 Ifi5Jgf1J5'1'1J166'Jemr-rval1J7:-.75-m511and- 16lvinj111,41Any-SffiiAsilqrnu 

nmi1on-1ii,Lr14-)ad-mil 6 gbil 

wrianlqinviainiifiqq 	 ULLri 

ihunnU-illwihmalqi.3nd-rdi4fid31fl-nu 

viainviannTaliAmnalmfiawihm LAln-15r15nnEnialiJan6Lqianii6ffiowiii,113inhgua 

am-Sillaitilqlgilfitliarint,bwmiun-inLla-rirrAlt 11-buinn616 nruiviatrratrit4-)millfi 

5 la:: 8 Vglitlilfnnlla1111,a1101@lfillfil-n1LIffl LLWAIIVEISIU1LIV-11131M13.liqqN11414,Lill 
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oriyhM 9 Imlai'-imilchnilIvionlia.nimnalmuint-uki,frilVinwilvaialton9riEnt 2560 

If171ai'111111ilLWIYIEY1 

1.1011111It-miai ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 
11.111,61"117t-giJ a 	011191) 4 8 5 5 10 12 8 6 

M13,1111411,1,14,11 (6-J/V1-15-1.11,11(l7) 2.20 1.24 9.44 1.92 1.60 3.50 0.78 3.10 
N 	Lal 	(MP 0.99 10.9 2.57 2.20 3.89 3.04 6.01 0.79 

0.56 1.29 0.89 1.13 2.08 1.01 1.53 0.38 
iiTafritkiaajnLaua 0.14 0.31 0.15 0.29 0.56 0.20 0.42 0.08 

0.86 0.69 0.85 0.71 0.44 0.80 0.58 0.92 

01171.1c1 10 If171ffi'1.1111.1finVIIIILITANIA1711161_10-11.1iLiflgrArlAIT114119-6L6'MaIWM3J 2560 

Ifillfff11111.1i761,-)VMY101 

ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 
-114,-)141/41-7atiJa-i milm) 3 7 5 8 7 4 9 12 

fi-a-13,1111-61L61114, (6h/q11111L3m7) 0.78 0.48 1.22 2.34 0.24 0.62 0.96 1.32 
NaN&1La`dE.1 0.34 3.94 6.07 1.82 6.51 1.53 5.01 12.5 
klifi711111P-mialn 0.50 1.37 1.28 1.38 1.86 0.52 1.66 2.15 
ii°11.afrnua31-11,N1Ja 0.14 0.43 0.31 0.29 0.75 0.15 0.43 0.51 
i-°/111,°/51191Ni1-6 0.86 0.57 0.69 0.71 0.25 0.85 0.57 0.49 

01171kIVI 11 Ifmai"-brnililvaserriErnalm7auJa-niinadwiliAny-1114,1AmAiii,--mm 2560 

11011"117111,1J0-1 

lquiu6-aodll 

ST1 ST2 ST3 ST4 ST5 ST6 ST7 ST8 
-111,-)11,V171titiJai (Tim) 7 7 6 6 8 7 6 8 

fi-J11,111111L1,11)14 (Gl'3h111-11 L q17) 0.58 0.40 1.06 0.44 0.26 2.16 1.90 0.42 
Nf.laq119,dn (TiTaniivli) 1.62 2.64 0.42 0.74 0.95 2.68 7.15 3.87 

1.44 1.40 1.70 1.47 2.03 1.28 0.80 1.96 
6tiim-nuaahlff3,10 0.43 0.47 0.43 0.48 0.79 0.27 0.18 0.64 
9)1151111f.W0h4 0.57 0.53 0.57 0.52 0.21 0.73 0.82 0.36 
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7. 01111a3.1iinA."110‘9qtan-raw-luinl7zniliklwadovilo 

LLar.i",)viimnio 

vinniAnwitli:nia-umnatiln9:111Jai9T-nA-nui'mTvdt-Tilt-u,nivviinunl 
ilin-rnitleAnqin%fiq tian-n-Lavirnninaamih, 2 nOlnis6'n 19Turi 

1. yin.anJaifivvimint-ml-rnmaufliiht,4-wianl 4-ralanumki 

114,41-1SilfldTM31k114raniflALLIId11111ViO i11 6'nwtag-,w)13111, 

117411APT110111191:',Lq 1,1,0::@-111111i14E6Aa f1-171,TN-IN 1.17:11 
Ig',U111111 I91031fi'lfrYILLAV221111@ril:',V1111 0-33 *-)14,114,1ATI-6 (ppt) lfiknutaancinwg 
n:-.anuilwAna!_jiwii-J1 4.20-6.34 ala4ni'm-iam 

7-8 filfl-J11111714'11°11NLI,Vid1111114,1ZIJLICIVATLZLIANULLIJN1M3J7ZAJWI1111S13J1101111 

iqu'iltnT, LLA:3 an2-,nTivroni @zilfilmdu@O- g-111-11 105-5,600 ila`6s ni'm caco3  ia4q7 d71-1, 
lunqjr,han'AlLanqqawolo 29.3-126.7 31a4niii caco3  k&"11 malwinavid1111131 
fl-nuL4L9-1-111`iabgq-JutAkaan 

n 	AA liallt-Aq 16)ml WleTraillf1771111" (Rasbora trifineata) U1-1^111-abualY13ATI3J0-11117111,11 

F1-179Jill9i-A0f1171AMILLIJalWilal3J1,6@l4,4`110\1ULLII 	(Neostethus 
lankesteri) 

	

	 (Oryzias javanicus) 	 (Parambassis wolffii) 

(Butis bulls) 

2. 1^11-1111,1J0'1fillAIIJIJint107111EllaUfiLf11411-10.1 11-6111allirlildTA-J141110:5i1 

316-nwruzfrnallalnunoilf9.1 

19iiii6y(fivva@-myinaiqin-17191am;i111 1.1friii7zirufrramiana.111-11th-i@naldouLninl 

ivialmonufinviiiiiirallianumufiLDuAfiaal 

IAM10191-1@y:71-111-11 20-33 6-1141wWit, (ppt) Lli3J-1f14,@01-16111,T14,a:-.61L117111,dflq11,1,7z-,9T11.1 
OE,1:114°Ii'Il 8.13-9.37 3716411iiNi04911 filf171111,D14,11111-1,D1-Wi-1.9 LUAFJ@EjlIV1i'll 7-8 .ilf17-111 

/11141112.91,LVid.11111141":1111111,1VItit@ZilfiN1 LLM'AliLLIdEJULLIJM1111111i111-17V11111tItYla 

Lcia,n-infrinagufialviimiAtminJa.nr,n vii@laiiiidErtunin,naEJ 

3,216.7-5,753.3 fiani'u caco3  9.104m @ln4"riwt-w-Silndlil.,,,Naivilinzuviincirrh:,-

vsluiJairnaLihtd-Julni I-Jarrtnialfilifi-nam-An7niurrmJiiNiwi@n-nuidnunialqia 

I9InuaillAilou, 2 nOudao 1ALri yinraiJaifkulevarinntilionu 

Laufilt11711EA1316-f1140:411,CilD14,111q601-6 	LIM111:1J@fl (Moolgarda cunnesius) 

(Aspericorvina jubata) 	(Boleophthalmus boddarti) W41413,11 (Paraplaqusia 
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blochii) 

Y171EAFIAL014 U1,1,11 	 (Abudefduf vaiqiensis) 	 (Sargocentron 

rubrum) tla161111,1t1IJ (Mimoblennius sp.) nanianunivia (Scarus ghobban) 
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8. nilLiJgEnitalmtmAgi'loi-1.11110-11101710.111aigriut-minia 

8.1 mInInlololymanJanwainTinna 

yiulmAnInuJa•Vvivm 

lcamiaz,tvj -navi0:-316'ni4au-Siq6nufillriunla.ninciSt-n4nizyn.nlnolyunuazilu 

LL-A6@3J 6 516 61-114tunalptn-roni-rVilliminqinlrivonm:Cri Loillu A nilvvu-i13111v o 

nivt, 	 frnmilvoi-117-33J LLaz 

Li114,114kNalivmanJa-Ifivaluiviaz.qpnaLmAilriaLlIqua-ampq114 

nnvn--)u (q1-17-1111 12) ~T1TiJtit 

1A117t14,1JaAVTLIIcinaln-ia 	 311"17Ianian 10 -a 14 

114170-1 	 u-Turi 	(Neostethus lankesteri) iiMiT'na'1711-1 

niou (Oryzias javanicus) 	 (Ambassis vachellii) 

(Ambassis kopsii)1.10-Whifilt (Sillago sihama) 11alT11:1Jan (Moolgarda cunnesius) Lla-1 

(Terapon jarbua) Llanff'641114, (Siganus fuscescens) 

(Nuchequula blochii) lia-S1111,LnIJ (Omobranchus punctatus) 	 (Mimoblennius 

sp.) lia-njwin (Butis butis) 	(Acentrogobius cf. viridipunctatus) LLan1qn(l`U, 

(Boleophthalmus boddarti) 61311:111J01116%-1 v155114,Llaii:indTA'qLi114,V177t11,1Ja-11J7:411114, 

Tmattlaiiiivilnavuiziuntdu 	 31VgnInaJan 10 -)14 

10 V1191 'Vail iicYllu J (Setipinna taty) Er) (Sardinella gibbosa) 

n71-1,f17 (Rasbora trilineata) ViVi R (Lethrinus lentjan) unuri-) (Scarus ghobban) 

(Ellochelon vaigiensis) liainnAN (Lates calcarifer) 	(Aspericorvina jubata) 

viaJavno (Oreochromis mossambicus) L1,0z:LIM1,1 (Acentrogobius caninus) 

Lim:rIviwra Iqn-infrnmiu6-]ad-Imuli SJ 

1^1577raLlan 16 -)IFI 21 Vaq 	 (Stolephorus indicus) 	(Thryssa 

hamiltoni) iJalnInr,viTrina (Strongylura strongylura) LlannI6N1 (Gambusia affinis) 

(Upeneus traqula) 	 (Parambassis wolffii) liall,ril (Epinephelus 

	

(Epinephelus quoyanus) 	 (Dascyllus cf. trimaculatus) 1JM 

(Abudefduf vaiqiensis) LlaTITT)13.1111-1411 (Sargocentron rubrum) lialq@f11111111 

(Gerres cf. oyema) tlaniLDurzia (Secutor megalolepis) 	 (Cociella punctata) 

(Omobranchus ferox) 	 (Butis koilomatodon) 	(Glossogobius 

aureus) 	(Gobiopterus chuno) UM:1Jail:1M (Pseudapocryptes elongatus) 
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gri7iN9i14  12 fill-nll'A-10°11011/177aniangnUtInia11641-641M4-1 12111-11061 01-61,1114-1011, r11 

Chltil-Mfill 2560 

`Mg 	 @'')'11E1-1FrIAVI4 	 1111117n121710‘WMfallawriaJgc02 

Engraulidae 	Stolephorus indicus 	 fl'$Ifl 	 + 	 + 

Setipinna taty 	 Dan 	 + 

Thryssa hamilloni 	 1.19J2 	 + 

Clupeidae 	 SardineIla gibbosa 	 li',Itil tn 	 + 

Cyprinidac 	Rasbora trilineata 	'ciT1111f1551fn 	 + 

Plotosidae 	Plotosus canius 	 qtalna 	+ 	 + 

Hemiramphidac 	Zenarchopterus buffonis 	$11.1t211 	 + 	 + 

Phallostethidae 	Neoslethus lankesteri 	 Or( 	 + 	+ 	+ 

Belonidae 	 Strongylura strongylura 

Oryziidae 	 Ozyzias javanicus 

Poeciliidae 	Ganzbusia affinis 

Mullidae 	 Upeneus traqula 

Ambassidae 	Ambassis vachellii 

Ambassis kopsii 

Parambassis wollfh 

Serranidae 	Epinephelus bleekeri 

Epinephelus quoyanus 

Scatophagidae 	Scatophagus argus 

Lethrinidae 	Lethrinus lentjan 

Pomacentridae 	Dascyllus cf. trimaculatus 	ri•Svnn,qa 	+ 

M/Infl Abudefduf vaiqiensis 	fIS 	 + 	 + 

Holocentridae 	Sargocentron rubrunz 	1112tii11iAn 	+ 	 + 

fM,"VOLIFI 

lil,'Ld 

v 	c' 
'111')V115111 

niao 

iiuto 

+ + 

+ 

+ 

+ 

LINC + 

tnivtiti-rinnfl + + -F 

trillAUGM,la 

ttliUttn 

itii 

tti1 

+ 

+ 

+ 

+ 

+ + 

Mflitll + + 

MO + 
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A 
0151111 12 (910) 

1,14i mouocii ionE.; ni7nIni @JVIIItIblia7V113,1qT,  

snu viwn 

Scaridae 

Sillaginidae 

Mugilidae 

Latidac 

Scarus ghobban 

Sillago sihama 

Moolgarda cunnesius 

Ellochelon vaigiensis 

Lates calcarifer 

tinti& 

fl 	11f11 

fl5n10f1 

fl5n10f1 

fffill 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Sciaenidae Aspericorvina jubata fl + 

Terapontidae Terapon jarbua 411M,lil1 + + + 

Euhanidae Lutjanus russellii 11 1114111h11 + + 

Gerrcidae Gerres cf. °yenta VlatT1111111 + + 

Siganidae Siganus fuscescens a'SAcill + + + 

Siganus javus daa91.4 + + 

Siganus guttatus daq1iI.4 + + 

Cichlidae Oreochromis nzossambicus 

Oreochromis niloticus 

Marvin 

ila 

+ 

+ 

Leiognathidae Leiogathus equulus trillana + 

Nuchequula blochii inittinna + + + 

Secutor megalolepis AMU', La + 

Platycephalidae Cociella punctata VillfnlEJ + 

Blenniidae Omobranchus ferox '4 VILLOU + + 

Omobranchus punctatus httt111 + + + 

Mimoblennius sp. hittni + + + 

Elcotridae Butis butis 1,1t1n + + + 

Butis koilomatodon 1j0-in + + 

Gobiidae Glossogobius aureus V: + 
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0151•911 12 (AO) 

wai 	 '2n991€J1cr1?l 	 o11 J 	rinnIniEnOTIMnbliaignaJilt 

flu 	'HWY) 

Gobiopterus chuno 

Acentrogobius canines 

Acentrogobius cf. 

viridipunctatus 

Pseudapocryptes 

elongatus 

Boleophthabnus boddarti 

Channidae 	Channa striata 

Cynoglossidae 	Paraplaqusia blochii 

1131 33 sla 53 I id cl 	 33 	32 	30 
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8.2 fr313J1,1g1flgilTIJOJIM-1NiNY11.911V1f19YILIT11011^1711111_101g113M1T11fl 

411_11.°,-,noulthim fiinuvrwaniv, 
Tamhvirinnlan N6N4g1 (qi@li) 	 1,13:.-AlillykranFilmn 	'1-0/111 
M13,11U'mvia-m Arrifi-numbina LLaz4tillsilqlq11-1, (g111-1A 13) ciAnYli 417511111.1 

IlaillYIE1-41 3 gi°1111 11011171naJa-illduilif-rinEnaurnfiqrYltaarAthlmanwinqinlrm 

(p>0.05)1urrmiliouLfiLan:-.willnTrna 

7:.-111-11 1.11-1.51 -1-1W:h1E.1°110.1 1̀.°1111V1-113Ja1111,a1J@&11@y:12-.1,111 0.27-0.46 1,La:,1-11,0:j0 

Talir'irri°15:aqi,qh-074-inay7:1,11`11 0.54-0.73 

.--itriimja4TIANaN4q aanfilnrurnaniunniat 	NaN4mmliAmt-uaimili, 
414,ficirn_44,1 3 fl 1,1) 1,01TA-11111-611-11 fl (p>0.05) TqL13-1Hi'lLalLiay:11,vii-N 2.51-4.72 

LLgi11141141101frd11J111111,1,1-41,1^19A1 11-6110.'014N-313J111-6111,1,41,LU,E1 2.97±2.77 

6'-iaq-n-mLum-611ffln-j-1114,r114,9 	 (p<0.05) uhunrIv, taznvntrnil 
frJ13,11,1141LaiMaLl 1.00±0.65 LLaz 0.90±0.74 ii-Igi@g11111111g17 V113,141q11 91113,iaqm-inl 

(p>0.05)111,111V\ITala'1J1EM-il .41710'11.11_11t°111r17111.1i1L-WIIINVI7ITIIIJO1114 

1111.01411141111LLgi6n]plalkiLLglflgiNfill1111ffili (p>0.05) 

cbnyi@ufwn-ncriyiurial 

(Ambassis vachellii) 
3J1111111 270 6-'30thl LI,Nniflli-nal71111-1i@EJ (Oryzias javanicus) 119J3J1T11111 250 

li_114414 

orimril 13 fi-J1111,LglflgilT110.1IfiWail11111unillY1L1111011^171111,1101g113g1T111N 

MUT) 
fn11111141Laill a b b 

2.97±2.77 1.00±0.65 0.90±0.74 

NaN4q a a a 
3.80±3.32 4.72±3.86 2.51±2.21 

a a a 
1.11±0.54 1.34±0.59 1.51±0.39 

gi7ItiiM13J01:111,ff3J0 a a a 
0.27±0.16 0.38±0.20 0.46±0.19 

a a 
0.73±0.16 0.63±0.20 a  0.54±0.19 

9,18.11 	: 9T-36-nwIn114-16:3nniALLqingilliiit,11ALLwat-Lownnug,m-naawinqi-wriwynlaiii-szqiugynu 

vtalli4, 95% 
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8.3 fl-3-13JA3.117, 1-1,61'Wilitfil-10i1111-11111,WILLaZIT40.91,1,`Aa111,11_1119113a111-16 

161Lri 11`"EN'inatinlAi rti 

Lia:.-ImANiwyrililywrynon 	M111111-VILLIIIVIJNIJ1115-M71Jal NON gl (qial,)°1101 

117:161 iJan to:43sclyrilfinvilmn 	 6 /111M-11101:1-11,011@ 

(r) 

annwamnia qram-)71.1f14  14-16 TqL10-13,1i7naiinE.IMIAIY)3,JUN.Ifil: 

1,161 vi'MA YJ9J J1 11'@`14-nte.loaqam.vol77nttln LLO:',1111Y1-Mill111L-WIIYIEJ1 tai 

W-11343,11Aild (p>0) 119JIIEJLI,W4'0114'11.11fI13YTIA1111 1111'ENT-11-1M2'-13.11n1;1111-6I1IJNIAIIITI1 

tlalalwriuhivziltfirinlEnt-A4'au 4 	161,Lri 

LLa:114,N1711 	M1111114-161111-01f1T1343JYTIllwilla3J1,1,61141.1,1111,1,414,11111V11-11)=111 

(r = -0.709) LliVarnITIAWITIIANi'll (r = -0.937) 1,1,a:,-Wil3Ti5n1'11513J (r = -0.715) d-rgfi'l 

1,141,91TrIiIM13Ji'mAiltilmlAvi,111,6flor -1,1 a EnTi1-6filiffliannvILL1i,14,°11011"1711411V1114t1T,  

(r = 0.815) 

lutleht, 

LLazNaramia,runnoJai 

WILri kilfi-mmannviaiti&-rnaJhvTuii:-,11.1114,criviyman-Jriwiiiiinfl-naimimn 

(r = 0.771) d-rmi-wirilfyymalkimuailfranuiliv°1146:411,11wAviorrilau-ariuw-nmahr,n7q 

(r = 0.736) LLa::aonsimua:',a10 (r = 0.773) 611.ti'll-1511°11171MNiVtilfr313,611V7ii,d 

1.1-69.1.91,WilFIYINMAir-lanTi.Nrinnihtn7U,DIA-11 (r = -0.736) Ltaz@nniim.twzolo (r = 

-0.773) 

lumenirra 

fl-a-anifun7qahwi-illifi-miiivufluIzAq.Illtilftyri.laiu-ariuriuiNfifi-rmerfaNu@ 

(r = 0.754) 1,1,WAY1T1116'3JVTI6ill65t911JT111-1S71011-1,N1711111-611'13JiTIJ91llfIrgiU119116 (r = -0.754) 

lun-ron-JuN11111-flaILIVil 

nidu16111lagmlaf1,rualihnsin7 imiluneou 'Nut] 

toz.lum-rilifraluavTufihm-nuviwavalgualmlnalm 	 91T111 

19131 ifianntaangrmua::ain 

iLaziumenni 1Nv l frrIlliShAnwiihohl alwraalnAiufriii 
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gm-1A 14 frnuhnAM,iizwillim.lafilyn.rtInvILLazilrialLvaillunTi i'avi, 

AinhzaYIGVI (r) 

Wg'11,11,46 

Naragl 

viannvlanu R31-1LMA 01:11LNUO 

V1T1111h -0.709*  0.416 0.474 0.517 -0.517 

frnuoiv.i, 

fi-ruiLilunwatghl 

-0.520 

-0.594 

0.659 

0.689 

0.188 

0.674 

0.200 

0.662 

-0.200 

-0.662 

aamiiv@uar,a-In -0.295 0.591 0.397 0.428 -0.428 

fhammiil -0.937* 0.108 0.153 0.299 -0.299 
frrumni-il -0.715* 0.427 0.489 0.532 -0.532 
1,1419nYi 0.154 -0.399 -0.510 -0.459 0.459 
%Amyl 0.815* -0.427 -0.642 -0.690 0.690 
LLaaaicau 0.065 0.018 0.507 0.458 -0.458 
aailmAlogrok -0.008 -0.346 -0.379 -0.309 0.309 

manoul * = Im-,mi-hrynli:trwiLar-i1i-ua.ILL-3q4'@uilciFynui'mAildrici4yrilariFickziiirtZEJa-wirp 0.05 

15 Wraaaniii17:,'Titilifi7laiNYINIIVJOLLanitialld,W03.1114t1ViV6 

LI:N14'@ 3,1 (r) 

f1713,1 N6091 

vm-Inmanu 0111L011@ ernaua 

fi-maiu 0.113 0.270 0.771* 0.695 -0.695 
Fn-ariv-t -0.514 0.102 0.275 0.557 -0.667 
f1 	adiunwtilloi-11 -0.136 0.579 0.693 0.736* -0.736* 
@aniitvgar.aqu -0.507 0.598 0.679 0.773* -0.773* 
fiignimiil -0.025 -0.064 0.386 0.569 -0.569 
frriamni-o 0.192- 0.184 0.641 0.598 -0.598 
11419n-Y 0.120 -0.461 -0.604 -0.506 0.506 
114,m-ri -0.224 -0.396 -0.679 -0.565 0.565 
iwkaurrio -0.222 -0.413 -0.505 -0.283 0.283 
aailyologabi -0.043 -0.520 -0.606 -0.519 0.519 

* = Ifillgi'111114noLianlviirilwaganufhl-rnuAiJilldriwynlaii07::thlitAifirp,  0.05 
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wnwil 16 wymAiivTl.d7z,vi-i-mIflwafilYillfinquaz.11-Eilia-fiaoulunTi vici,n-) 

vTa (r) 
iThJ 

avi,u 

rsi1N 1 q011511M"13.1 

n 	El 

wan u 

011-160110 

111.11fi-r1 3.1 

03:1'lLnia 

f1-113JIA -0.063 0.382 -0.195 0.066 -0.066 

lT13J111-6 0.182 0.465 -0.364 -0.240 0.240 

frriuLihtnwiLihwill -0.741 0.124 0.532 0.754* -0.754* 

aarl6munaiu -0.436 0.489 0.180 0.408 -0.408 

filarrimh., -0.195 0.157 -0.470 -0.174 0.174 

Finurm.41.1 0.005 0.484 -0.246 0.001 -0.001 

111,191.5yi 0.135 -0.421 0.090 -0.153 0.153 

illigiwi -0.142 -0.608 0.272 0.045 -0.045 

LLOUTUL11.1 -0.254 -0.268 0.083 0.007 -0.007 

aaiisylaffvolq -0.042 -0.563 0.181 -0.055 -0.055 

lianUniq * = IMAgi411Y11,9i7W)Vii,LaZIE.IFOLLW4'03iiiiifin343,VIATI-diTi.tYnlaii.MhZ.69Sirt16-4411 0.05 
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grittarlildwanilanwi 

NarmiinwnAml-nlaminntil-nrinLavauikain-mqz-Yuaan 

'4:11)i-i'Mz 	i'llii --711-111Jg5l,Lazi:911-YqqT1(1 7211-i-111,611011,1,1114101-6 i-11013 09-ISUTIMJ 2560 

Lriu6--)ad-inla-manItii-r,R.ILL-AOUlcill 4 aiacu, film_mquneavi, (aim-141114-1E1u) riT, 

Flu (aioullvriqu) LLazriviim (a@ufwilmo • -man-It6liu6"-)ad-1.1 8 anTil 

4M4n4,ztalfAiltii vluvmmtlalytivon 1,655 6'`J lllunlG1 33 -J.14 53 15.11911q031-a 

Gobiidae Li114-J.9444114TIVirri,q3ntlfillq9a10 6 ili191 (i'auaz 11) LiLl,fi 	(Glossogobius 

aureus) 	(Gobiopterus chuno) 	(Acentrogobius cf. viridipunctatus) 

(Acentrogobius caninus)IlallSia (Pseudapoctyptes elongatus) llc~ailc~ 16116 

(Boleophthalmus boddarti) ,iilaam6'olriLif111111114-111i'lAloinnlaniuuititual-rinuint, 

Vla0.14-111-314 ‘;111-5q11:.-1-1,0.3 filAilrillJOMIcRINTW-3111511,Winfiqqh -)1 4 Gobiidae 

'11-1,T14 13 °MU (RI;(0' ttazfmt:,-, 2557) uanwmitaaw)60,1riinntkrram7Vinwn_17ninflu 

Llan1mvuutilLwans-ima1.6t51`aatdu (Tongnunui et al., 2002; Ikejima et al., 2003) LL a:-, 

Liag:flfig; (2541) fiVinwiLlai-YE_IdaltivtuinnWnt-iu 

Loogiumi'avt. 1-314.1°15-1Ej4.9Yillqz-Y1-1,g11111allYILI 61TIAIMM111-1,214Gobiidae 

11-11-111V111:11.111,1,111@l1111MLLOnJi3J'Ial, 7@lanl-11,911.1"Jlif Ambassidae INIJIR-11-1,-)W1Prol 

3 tilm (5ntiaz 6) 'Vali 	 (Ambassis vachellii) 

(Ambassis kopsii) IlanJ011,611461,fil (Parambassis wolffii) -1.94 Blenniidae 

Y11.1 Vi3n 3 Titql (inaz. 6) 1,ALTilia'AVALMi (Omobranchus ferox) 

(Omobranchus punctatus) 1,Laztla`1(11-611flU (Mimoblenndxius sp.) -a Engraulidae 

`114,-)14,71:Ciq1151.1113,Ni 3 vilq (i'auaz 6)16'11,ri 	 (Stolephorus indicus) tlaium 

(Setipinna taty) Lla111111 (Thryssa hamiltoni) -AFT Siganidae NiWnt,TitiMYtivian 3 °ISM 

(i'MA 6) U6611 1Ialff4014 (Siganus fuscescens) iJaia.4q1114, (Siganus javus) 

aUriht, (Siganus guttatus) LLarN4 Leiognathidae 31-114,--A,1511,q1171.1113,1q1 3 Tilq (50E.Jaz 6) 

1411,Lri 	 (Leiogathus equulus) 	 (Nuchequula blochii) LLanim 

LLNyina (Secutor megalolepis) d'n-6-314 Clupeidae, Cyprinidae, Cichlidae, Plotosidae, 

Hemiramphidae, Phallostethidae, Belonidae, Oryziidae, Poeciliidae, Serranidae, 

Sillaginidae, Scatophagidae, Sciaenidae, Lethrinidae, Latidae, Lutjanidae, Terapontidae, 

Mullidae, Gerreidae, Pomacentridae, Scaridae, Holocentridae, Mugilidae, 
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Platycephalidae, Eleotridae, Channidae 	Cynoglossidae liqUain.flocia:: 1-2 cririu 61,1 

'-ru,--nt-Ilchaltla-Ifivililun-nArn4nfl4'.iiiin4Vin,lrium7Finwilialth-znilAn-  (2542) cti 

cilln-nli nigramlainlnnhririrmialtImluuinatTrisnoLniuhnLaiiinyhIlt 

vvutlal 35 -).14 73 'iiV 14@nwincitirrnItnwmalqq-ral (2557) filAnwi 

ihnnivr-16-nnati-rigalau 	 vili 

INI7t111J01 11 616i11J 33 -).14 54 i5170-1 .1qt411-yrt-allallivlfilliAltan4Viav-iviSt@ivS.11-mia 

unTm6-rn4tunauilll-rinumuciiihrinnlyinad-nl,cnniamro,Lvolautiro, 

n-nlin9 '19N IntiJai9linnarn-unovi,Lanyinue'llyina6"von3T91 ilyuniinalalfuni 

in: (2537) Tinn176-17-Alhd1Y1n59iai1151')n69h1nnLa11.6-1-Willn 

2534-2536 Yn_n_lai 38 -).14 42 vilq um-. Fish Team of the Trang Project (2002) a-111@ 

'W5 -anialluulvantillinuLauflalaun 	 gisilLihtavidlyii-vvnirmhzanavik 

lqtril-111-17VIT114-111'11160111 `NM. 2539-2544 1^11JIAI5Ia611a-13J-1-141.1 49 'A 11 

86 ana 134 °elm uarmniLinniliinwriml ffIA'ff 	(2557) ual7-awniivErmniai 

1141.1intlbINS-101,01-6fla0.14-11T314 	 IAI1JINI7m1al 11 61-6C911J 39 -).14 83 °MU 

IqtriAnniOn1116.-14611Perciformes 31 -114,-Iwirt1-13nrifiqqa 52 	'iqlS_Ilhi'@E_10`.". 63 `1.1@.1 

'11-6-J1-6,511q1IVILIYY.1111N1 	 a't1du Perciformes 

4-ntnostilquinnfiqq 	34 'ili70) ka_Ndiauag.: 64 TaNA'11,014°1111q.11V\1111t1`03Jql 

Pecrciformes 3.11flfilqq1t1-1,LS11,66'rn4nvz:vi-)1,thia,IvIn-aaJamina 

Pecrciformes IShavalifi314-nnuffaniinToltIonnt11,AlltIVONlarlfli19,I1 1,WZ: 

lantlilfrinviii-inin (Nelson, 2006) LogriiNalal 

111_11-13,4-)Ofill @1Imatvlia1y140.151n17nAliluf1-17iiJ 
9 

LLO::M-11,z, 2557) It@ninii@-m--Nifiln-n111dEn6nlallolffnmAli9 6fi614,n1@lanv-in 

rr-174nwly4,nivvuli 	 gn-rafi 7 (ST7) Ill-rinnLau 

31114,-)11, 21 11.1191 al@olalv-inuintug,indn-niNTririmmtfi -navingAM4t-unifo, 

‘Li 
	 ;1a11-1 

ytLaw.:Yhaffilw,LilvahlAirgin-iv, Ifintug,indl-MiAli`ficiAla@lrm`414a3a-maqYtiill  LL 

VinntitivnInetaui "gnmaltrIlt191 611411-1TriffilV171114:13T1,11dititailY11'0111,urnmihaivik 

vialivTha Lhalid@wiJui-m-3-11-1 (9,Irawri, 2557) uaTITillill-MTN111117Y1F.J6Planifi'IJ 

R17011111 ILOZAZ,11@l1A1199 filviatinu-N-inalantal6rina 



64 

Wilki3T1-1,f111,6M11 	 (Anongponyoskun 

and Doydee, 2006; Ellison, 2008; Doydee, 2009) LkazNannniIi-Nmdwn,111_1131'11-prnu 

LauwAaaqnal fraviliwiluqqamanpatiiN@nwn-114,4,fillafiduciqilvvarm-aakz: 

lilunn19-17.rifiquaz.vna-rwniialiJaMOT/InEnau (Blaber, 2000) birritnihtfioE,10-wiEJ 

161110aad-hAi  imattifignicilcri 1 LLa:,-  3 	 LLazgrim 

LamJimi-r5z.n@l iihannrAlufl-numannliiimialiJam.1:aufiqq 	10 

1,1101T1n1finfldrJ6)-114=-1,11141.1-115-1ERMAY11114@d1JinfaflflallYWN11,g114171161 011qi@ITIJI(Infl 

b-m-17,1 yrnuaianalifini:-,LacTuLLIJ7wan-Irna LLaziinn711-inErtl-ilmnnn-n-isat17vvrrk 

Liimilqrhimnvari gilla\INdlifi-nlaunim7LiAuunlalay:lwii-millUiar_17:-.vriN 0-33 

(ppt) 

111-1,3J-11Viki avylzirririEnaulithgerlia-iolihfiauviaminn-nadtmaiJalirnlitliz-lEnnl 

rrrlainlfinuCialifiadancTh 01-onnnftilTinriLavii,iad 

1n6rlinsvnah:-.an 	 41/101,1;hilqrRn713ALFIErnialrium71.17:aw 

Linano 

CilqIn-nultri-t,LnlanalanivILLw4krnuF'bfiLflqilrin171-111-11-1°12.13,11i146 

6'.113,11,1,13,Inzallf1; z1i1,111-1-11*171inqLLanin@-111-1711011ia-1114,11-rrnut,au 

frilVIrli4-K14.11iLf_11-1,1111-5-1211-nunIfivt,viutlailito (Neostethus lankesteri) 

inf1114,111111-1InAl 	 i'.31,1"TqqTlq 4.1lia-1111,ffrp Neostethus 

1,171- nllianili17101111,11171,11Alit17::W1L1111,1alAnzlIALOLisIEA:,-'i'ltaanLalu.31Avinilt, (Myers, 

1928; Parenti, 1984) 1-10111,6n-IIfiltynnimluna Neostethus qi4,91,11- 11111117:.111 ,17 11,YIEJIqin 

Myers (1937) liAcia N. siamensis 	 4101inmiluifiati-aga 

Dr. Hugh M. Smith 11'”1:TVI, N. siamensis tglinfRiltlinliiilaiOVTal (junior synonym) tal 

N. lankesteri LLat114,911::LYWAY1L131TIL11-114n-nflinAnitla-1114,qa Neostethus CINE1111c-WlaiLli 

LYITif,14 610 N. lankesteri (Parenti, 1989) 

21'  
ni7rntwInalvmaala-lqiunrnaiwwwnFini4-1 anui7natilymanJa-i@anUi 

ifht 3 f113.1 141,1,t1 

(1) vmanla-AvIurpnvia 1^11J 10 -3.94 14 °Iraq 1,qiwri 	(Neostethus 

lankesteri) 	 (Oryzias javanicus) 	 (Ambassis 

vachellii) Ilald111,11T-3vina (Ambassis kopsii) 11a-11,1'o-11mA, (Sillago sihama) tla-1111t1J@II 

(Moolgarda cunnesius)1.10`niNqi:::inn (Terapon jarbua)9..101a014, (Siganus 
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fuscescens) tlaiLLDltrina (Nuchequula blochii) 9_10-4111,1,r1L1 (Omobranchus punctatus) 

	

(Mimoblennius sp.) lialij@ln (Butis butis) 	(Acentrogobius cf. 

viridipunctatus)1,LanJM'ilni, (Boleophthalmus boddarti) 6145.11i.M@T11,6%-1 lArnnala-16-11-1dTJ 
ZqLfhtlin7atiJaiih:411114, 'i@a-IFTEJN,.1:11-1,f1111-1LIMULfht116'rwaqytlil `dnytItilLihtv177ru 

IqflLaVriV1-171,1JdEMIALIMM-13.11,13.11141,0-ianlma Inanqiqalf-Tu 
f1171-10.911-1110.1 a-v1-ff LLazmit:-. (2557) 1N1 	1^177t11,1Ja11141141Ja-nliTaimil (Ambassidae) 
-1141_101617iIMI) (Sillaginidae)1.141JalflInan (Mugilidae) 	 Gobiidae 

9.. A 	 A LSJ1011-6 91.9nJwinivianyintialiTulltuinnul-nrunau LLaz-, 31n-nn7:-.v-luni-11 ndi-A@ 
unammuLiii-fliftwicin 9 41111.11-ririnLauilihrrnlinw) 

(2) IAIIIntlimfillAlinqlAnzilltIchi,1^19J 10 -J.14 10 	 (Setipinna 

taty) liantlaT06.1011En (Sardinella gibbosa) lian6invilln751,117 (Rasbora trilineata) 

(Lethrinus lentjan) 	 (Scarus ghobban) Lla-1117n1011 (Ellochelon 91 

vaigiensis) lia-111:1"1.1 (Lates calcarifer) IiV1WA (Aspericorvina jubata) 

(Oreochromis mossambicus) 	(Acentrogobius caninus) vaa.annlunvluolvt, 
/i-mvan-Ccifranan4an@liliaqalahliiirEia-wingrmati`411.3Jonlimnilourliii--31nalau9 
Iquiavvi:-.114.11-ms-IL1Lavararai 	 frnaannalj-11144ufilu 
tpjattaflalvv(61 @ o 	(ppt) 

lvinalanlufvVthinoialant-norin 6;n:AnnqUiVinnn7vguiJamillqi,u,i-altIrna 

1101611-avn,m7I1m (Rasbora trilineata) 0114i46 

(3) MI litilPichAiinWiAn:116ntli'M4 LW:11MM 	16 -).9v6( 21 °MU 1,ALri Ilan 

	

(Stolephorus indicus) LIOILLM (Thryssa hamiltoni) 	 (Strongylura 
strongylura) tlalrrav (Gambusia affinis) 	(Upeneus traqula) 

(Parambassis wolffii) 11a-flail (Epinephelus bleekeri) 	(Epinephelus quoyanus) 

liaiffUYinn (Dascyllus cf trimaculatus) 1.1alacrizM (Abudefduf vaiqiensis)Ilm 

imaiijAn (Sargocentron rubrum)1.10-MWOU'In (Gerres cf oyema) 

(Secutor megalolepis) 	 (Cociella punctata) lia-q114,U,t11.1 (Omobranchus 
ferox) 	(Butis koilomatodon) 9.1q-11 (Glossogobius aureus) 	(Gobiopterus 
chuno) 	 (Pseudapocryptes elongatus) 

A A VsnIntlinialfrilUdMt11:11-fii arr111,1i4M-allialf1TML6kannnjiiiMndll@i4. atalv-inv:. 

vmiavnzlatrli'ou upnviwntriiitu611.1LDwfilfilinyrna111,41ATrirminulifrnancial., 

.h-itififl-ran,6340quihniil 25-30 d'T1-1,114,A-14, (ppt) 



66 

"Laymn6-iiiivavohlfilfilinolutiinmil-nrimaca517:-.61m-n3m13Jaqinalictuldv, 

coitnAmatiJailunui.Ind-rJ 

rrn-a-17-A6-rn4nizifiwai-n.nhvirin7yruilnolvirn 	 (l 01,1, 

on4-unt, 2560) Viu-iiiumia:::anniluluif-aodnliNT4-JuTil9noltlalay:I2-,cotil 4-12 Ti76.91 
oei MAC•laN&IManallAillatlialkilnYlqqq@ 10.9 filani)Niaii LLazisiVYMVIWILLI-11 

9.44 il--A0q1-11"111,3,191I V1111.1"@3Jaii°1111f1713.111a1MIMEI INI.Yin0111111,1511J6--J@Fillci 5 (ST5) 

111-rrnEllo9.1ilimi-nimaualvi- ISJUIJIM11(111M114M-11111WInVi0-1ErliallA177f1,1_16'10',11/1g91 
41 

(2.08) 

aivTuLLazrr- wilwillqadTutIon 6-11.4.1imitiUlkIlfrnaniainvia-mi-m-il 1 Lwrql-i-rriaEj 

a-WYE.111"1.4,5101113^11,3,16113rIzOlJfilifTlIAOlvTEJ110.1t1P1 ti--wi-liill'ili U'l@OVV11`1.1 2-3 LLM1.1'3111 

Xlvantgiiffnminvanzaurium1ay:anc,TtnaliJm7:41A-rananl LLani-whqivilarirml-i 3 

L1,011.111f6101FTEntajf1713J1,1113JT:.ff3J6-111i)JR.137311MYITI (110 11 '94 LLan-mg, 2537) 6.111i-IJ 

Asiivrnuall-nou@ -)111,vittii4M-1 ao:51.41-16°/Svgilw,qiuzi.1 

aqiiin-nrn-nlErvallJaimianciffiawilNibigal-uff3J@ LLazi_laTirr-Aqi1311Jiarinamqiu 

TriniJa-nraqidu 6iilUild,11 tla16'141,Ltlii (Omobranchus punctatus) 1.161;4611tI1J 

(Mimoblennius sp.) 1.101;41,LLMJ (Omobranchus ferox) LlaTl1T101111-111in (Oryzias 

javanicus) am-.11mijVITI (Butis koilomatodon) 

P13 01tallillf11.1 2560) 1^11J111,11,1,1qiqz011-1f61 1,r11JhOd111:411.4-JILTVIM 

Tonlalay:I:-Nrill 3-12 ,Silq iqn3INaNhAn@lvin-ntiJaiuinfirk 6.51 niani-mia 
LiaZilq-n3niWn1,1614M1 2.34 9i1910q1'11-11L3,1q1 

VianinlainalliMM141.11fiqq (2.15) 	ffn-rildliNT-Mdllil 8 (ST8) 11-rinma161lvia3J 

Lfinu 	 vvulid-ntivn-Liiin-r-annq6'@ufirmanzaaJalviiiikuak_ii 

uozarrairniii-Jarin4 1 (ST1) ikrInuLavt,I7ilflz 21in 

nIniEnaliJaimiaristimfialti-111,11all-ILaua 

etilmOu 61111,ALri 	(Neostethus lankesteri) ii nn5dilan (Moolgarda cunnesius) 

11NTITT-M-114,1Tlial (Oryzias javanicus) RanlaTIV1.9gInfll (Terapon jarbua) 1111-6A-6 

2560) lAnri-111.-a:.'arnitifluihati--111R-nt-rwisilm 

21anlaiqj7:311-11 6-8 °JAM IqE131NaNUILUAUTNIN7Intliai3J-Intilqq'ila 2.68 filani-m-ia 
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LLanlfi-nuviwiLaiutiqq 2.16 6'-Aagni111,3A7 Winiialjakilwnkrviannviaiu vnrin 

annilLtiu -lad-A 5 (ST5) il-rrnauihmiluyiauRli 
A vinniromnallAm-anla-iunr (2.03) •-)14,fftirrhI L -Piii6')0E.nlau9 

LLaz.-.311Ja-rnIqlqfth 

triunt-ublqAurriiiJa-rivilmjui 614.11,6%ri N'&11114, (Siganus fuscescens) LLaztla'InInian 

(Moolgarda cunnesius) 

WYIULLfflqi1.111@lif171ffi'-11111.1i16WIYIElITNIAMTN,LIMVI'lLriFila1,11,Lri Y1T13,1 

ViWILL14,1-1,1211.171-111t111101 NON4W11011.J7215-11-vniai 

eal-aou@ LLanionliiim9iu 

(p>0.05) OnLi`Minum-triLLTIAVANYMniA1P-11,141i11 

(p<0.05) ,TilnyTouillniyilimiyintlan 

ininqL6nlunlifmunnn-i-liunfjuI Uari tlanailuLvi-rnna (Ambassis vachellii) !az 

(Otyzias javanicus) ahhiN, 

n-nall-Antnivvii-rrnlrvinn-nuarnilLanrilihzn-nuivan4,11-pinuLaviliduil 

cif1141 lAll_rilOtItVillrm011111141i-Aflifnil`17VM14-1 U'll,U,E.1@thz1A-i'll 24-33 °C 42;1qatTirjal 9 	91 

filvvanzalla'lviiiirnINitl.01111M.W111a1U-ME17::Vitil 25-30 Nvnt.61101,671E1ff (1101-1111111, 

2548)11A-3141.1@lf1713a)3,1110111-1116°Ii-Atlii'MliUla`kl OkJ:1:11-i'll 0-33 d-J11,114,1A1-1.1, (ppt) 

tvhti:41-ilaNnEil7:1111.1 0-30 61111,11,V4t, (ppt) 	 0 1,11@.N1F1 

Fin-n7:-.1runtim-inrrnisath-zyrill LLo:-,v-inelnumninmqdnflamiinnul-ririElL01,1, LLaz 

npurniUlla‘dO@OZWill 25-30 Clfiiianh°H.111-111:.-LailaqMM'@zilrJuinrillini, 

fi-nanihwilluazfmaJnIni-m2.111-1 fi-naJLaJciivunzami@n-n-va-uCiluiqTalhilina 

1A1U110£‘117zWill 10-30 '714,1,14,1"11,4, (ppt) olaTimnt, 2548) 6-Miliwnall-612111-11i:-.La 

livii-mtli'auilfilLauql,vol-11 8.5-31.7 NTU tiTi eluilfilLado@yilvvrill 6.2-328.0 NTU 

LLanlviwniUlLatinkOzWi'll 5.0-23.1 NTU knlii_iqiiffnmANi11°H.111-1 

i'01-1,11filaU@EjTari'll 48.0-123.3 	CaCO3 	flr11431filladElOtp::Vitll 

56.7-150.0 ilarli-3J CaCO3  giaq11 LLanivilniUnLadtiath-vvilw 106.7-121.7 

ila411i-3J CaCO3 qi@&11'1,14k)14q1113Jahtf17-611.4-1,nialliiimiilrli'mulfhwAnatj 

T.-.111'11 7.41-8.56 titithalqi`na'AILInEi.11:11111 7.10-8.26 Lianirilin-Alqi'lLa'doo(pz..vilnl 

8.07-8.54 IMAY19"173111t111111N111`)InalA@TY11-011,TTI141iiNE.ITIIIII3,1711FM.'U-11711@il@y: 

7.0-8.5 (nIam-nluaJaiAlw, L.11.1].) 
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i'11AE.laFil:7:111 -i'll 4.27-8.90 iiNkli-'3,NiaqI ntieluilfinLadnathz:Vit11 5.13-9.37 

I,Lan1111,1,-nilqi1Ladn@y:7:11-1-1.9 5.83-8.37 il‘qniiiqia&-17 qi.WilLVS111:-,T13.1 

knn7LVinjOiiiinaliJailliwniaon-i-1 5 316'ki'3,1qi@&17 (Boyd, 1982) LLansliql71,yrt-1 

It-unlyninyinaill@m7aliii-nlyii-vvonn7DInrinkzkilaWrin-il 4 ilani-3.1qi@&17 (n73,I 

d'714417-13,1n7:41.1°11 @111-11 1̂ilin114°Ii-Atli'@caqi-la'00y:Illirinl 

105.3-5,946.7 iiarliduCaCO3  vioUn- 	 29.3-5,856.7 ilani--3,1 
,c,aco3 	LLa:,- t-Innial -i-ua'Llay;)-z:vi-iil 4,733.3-5,683.3 riaTli-3J CaCO3  •i0'‘&"15- 

6-miluq-nuvii3nYwval@ailmAlaffnAlaminlwii-Nreavolqi-ujnati7zw-i-il  
0.014-0.899 371afli-3Jql@a7 fitIG.114,11Vi'lLUAL100:11-ill 0.030-0.213 ilarli'MlOk7 

tiV11-1,1-Alqi'lLU,th.10!ahnitll 0.013-0.603 N4fli-IJ910&17114,111-1.1,:ill fin TIN (total inorganic 

nitrogen: NH4+  +NO3- +NO2-) 11111-11VIA-MiTi'@1,6iNinI,UALIOE,0:11-i'll 0.151-7.934 ilarii-3,1 

tIcht,rAiLuAnEj7:.-31-jil 0.096-2.159 iiani-11qi@‘&17 LianitlnIMilfi-11,qdnEj 

1:;1,11-11 0.059-1.419 ilaarli'MIOUII 611.Ni'lfiT13J1,1T3J°1461.1010@i1NA00114161,az TIN Vinu 

iquwm-m-1,14,4101 

fifirmliihldiEnrAnnogine6na 

w-nuauihAtvijilim.iffi'llvna,L-wiLLaziM1JR,ILL-AA'auLLonvnunTrina  1911Lri 
NiENT-rm-lat,n-rovari Ling5ifiwaillymilLwIrrn 19Turi q111111111,166111-1,11Mhz°11-11171)P1 

Naawva,nhrirmnla-1 6°ffilwriuviaini4ain '1.1111f1T13J011-1Lff3J0 LLaz.-9ivroscr-omill, 
n-niLmi:,-.114/ififfmaaAti" (r) LLazumnIim-i:Anualnii-tfinlil@n-1119 11,flflq-111 

flyn6 IA11111 11''EJLL'N16'01111-6L1,qia:31V,MMIWY111*-111"lilifTUrrlaildEIVILLIJNIMlai'-111@1 

1.11:1111171.1q1 blEJ1.1411Ti'@14,1^11r1-1110f17-13a13,1 	 L6azi,14L.MTIO 

VIMAJIAildrilJW)13,11111,11,111:14110.91"171-fIllial 

LL0n1lf1-313JT1I:411113J lcialTIMITIllAll@l1111711071)T111a:A9Nfl 

iifi-ranimina4amoill 111,11-1313nai-m1.31Naivi'filffn-11/41.9 
11_ 19 

F1114WAI Lu 1.14,19911111A-3151'11 (Boyd and Massaut, 1999) 111,1-111NYAITATA,411 TY17 

1.171:3A14°1101frilla111 

flan d-ntfi-Alt,L9nrilfniLianAlitisbn-:-.61111ufivrynlaiLlitillfillf1T1111,114,1L1,14,10101V\171111, 

(r = 0.815) 411111-0^131111/1011141,MYIWAJNOlifi713.1111.1,-11,61-4111011111111,lial 

1,1713111114 	 un:',LavolligmtilT n-1711 
rilaivnunn@:-.az.criautiltriannt@--iwn-unlni6'fiv 

(Bhatnagar and Devi, 2013) d'11,6111filu rsill, INISilf1T1111,g3J 	 uaz 
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ffnamn 

aBtriEU-i-i1,14,n%irl‘minfrramlaroqiurriania-invianErpolvmatiJa-i Iquw)-13.3.1`1.10.9 

kNalifyraroannviannu 

lArnmiJanmial 7-JuillifilrintaanCwaaza-w 	 d.,led1,1;1" 

vrnaJa3311,Ull@Talf111-111n1EnNvv77t-utlalaqa.1 lts~a~d~IV~55~169Jc~ 11J 1Jn~aJYl~J9J5a1 1L16 

inv-i-wynanDiArmilihwill 

cAnoTriEJTIJO11J1.2'.°1S1F171.101 	 qi-wrn3Aun7qLf_114*-krilLfluarintiAvg: 

lArnanio-piscAmimiscamirrillifiunt-uLwmiwilian imm-unilvt,n7uShoinlilLvaizffliqio 

i'qicii-m-niifi-iad7z.vrinl 7.5-8.5 (1,41,011N  ET, 2556) 4a-inrmilinwiq5,ITTU-if1-nuo9J16 

Nqqiavrtm aa°,-,m7avvin7:-Anoluvil,141-01 oonolv, 2 nq:Lvan 

1. 1mnia.la-ifivvu114,11-risitun69J51'Jn64-111-ia-1nv16n 4-iflaN 

LLI.lalfi-nuiSianaanan LLanynanian-mildnuatlalartlwii-Nnin.1 

Il3.maiv11,147:-millywiii51-g16i6,-,vv1nt9la'11l-ilq 	 (Rasbora 

trilineata) 

lh T1 	Lian Llantliff (Neostethus lankesteri) 11aTirnenlii-Ini@t1 (Oryzias javanicus) 

(Butis butis) 	 (Parambassis wolffii) Lciairg iqrnwiArinianailvt, 

MT') LihnialciY11.1,1111A@M1TIAILVA'a3J1,4 (5111r-1076 Liatfintz., 2552) LIN:.:ff@q1f16'011117 

fIlli719111411.101 	LLanlatz (2553) illth-:-.`71-1fIlniflifilbUirg411111T1I'll 

(Otyzias javanicus) Lihtl_10-11117o1Nill 

2. lArnfailaillynyuinabil-nnuLmaiiiirumue1.1 

11:-.1NIMAI.N10@qT1111 111111VVIZAJfiT13,11hJI.1011111111.11d01-11,1,1.101q1a0M-Ja'11,Vii1014,11:1_11_1 

ill-W111111-1E1Laukran Tin6Th4tu,:-.iilnd-mIA,INa1v11,14,1:;uufiaini@niguilaTrinaLi110-111, 

1,v1nj 5-mitn.la-Alfl-riannunniun-1511ii1*wiar'15111h161111alfrJ1u1hUncu,iiamu 

2 ndani@u 
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2.1 lArnattlanficiAllATTIEJLOULlinteil'Io.14riEiliAltfiLifullnqi,a14 

Llairilz1J8r1 (Moolgarda cunnesius) 	(Aspericorvina jubata) Ila4114, 

(Boleophthalmus boddarti) 	 (Paraplaqusia blochii) Lila h1 

2.2 yin-tialmilmilAionnEnnbuinnit-I6-nwntnkgfiVilwilwrryitnhr, 

Lau bitui tlanalwin-La (Abudefduf vaiqiensis) 	 (Sargocentron rubrum) 

tla'Avtium (Mimoblennius sp.) na:.-LIMIATILLfil (Scarus ghobban) 

1,1,94.1G-ifirrniir11411^11rin IIIItlalq-11WaLL9i141,1,6% (Ambassidae) "Nif 

(Mugilidae) -J.141iNTITN91°,1,111 (Terapontidae) -)149Janqa11113J1/1 

(Gerreidae) -)149Jalg`49111infl (Siganidae) aaralFTIJN-lij (Gobiidae) 211-rrILLIAlirl7n-10@y; 

111,Lfi@in9n411371 4.10'0q4@lfil11-1L11'11-61.10.1 BRIT' 1,1,anlaic (2557) fillAilrillIALlinntlIMILI 

La1LG a@lf1-11A1111, 	 (Ambassidae) "J.141_101 

qafrinnfl (Gerreidae)1,1,az-,1i0111-Valia-1141: (Gobiidae) 1,1114,&b 11,1AlinTzWIEJ001-61,f101_1171 

0101wmaJuiJaTrianhoy:liATirunavinin.ini-n.  1,Lazgaffi4'Nril1M1111114-11JM 

(Petsut et al., 2017) lurnAny-ml:iitviJollwa 

Llanti (Gobiidae) 	 1il12llin7nn JE 

ralamviffnnii 	 4.1a14101'011-ILLans-ltri'l,nflvoinqyrrutImavr, 

ir,a:Srat.-IIT9Viltuintitirme41 111,3iLVi3nzfflITTIJT-1-1791-17.3iIWIlalliall,11n0461111nLIMFTEJ 

arjq-arkgyialilifi316'nwntnfhaiumi, (0441Fri ra:,- fiar,::, 2537) 

NaniAnw-liAmtullaiuinrualintlialawhfinlqw..--litaan 

unmArlurn7vZoiun 	Cod 

1) ri9:3A1F°11-10n-nArluniTknoulutlaiff-)E1111113.91Allerni 	n0,3,11_1a161nvnl 

n7711-11 (Rasbora trilineata) 	(Neostethus lankesteri) 	(Scatophagus 

argus) 	(Lethrinus lentjan)Iialff&IM.1.a (Dascyllus cf. trimaculatus) 

(Abudefduf vaiqiensis) 	 (Scarus ghobban) LLaniMiThajTalan 
51  

(Sargocentron rubrum) Lul4M14, 951/19:3111allVidifiliNfiiialf11711MO'lq9JainEbY13J 

q11.1117:01F1 

2) T-19:3nIalfi3IFTnun-nAllunillAivanolon-mfiimnilvritainT 	limn:n/11111 

1.1-114 (Lutjanus russeffii) 11a1q0111111111 (Gerres cf. oyema) lianyhlin4 (Sillago sihama) 

(Plotosus canius) 	 (Sardinella gibbosa) Llcl 1LL3J J (Setipinna taty) 

(Stolephorus indicus)1101117:1_1@fl (Moolgarda cunnesius) 
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(Ellochelon vaigiensis) 1_101661^12: (Upeneus traqula) liant,Ltht (Leiogathus equulus) 

(Scatophagus argus) lialg4W19111, (Siganus spp.) LianJa1414113J1 (Paraplaqusia 

blochii) 



1-173,1M1M3J3Jafiw. 2549. 1.171'11-1Mat,:11-1713Jn-17111,1,W603JLIM.111A UA.T'Llili  271401 TInVivIM 

anmr*-IfltiTTIN11"1111::LO '611713,11A161147-11111'11-11,1Jr114'1 q1Y1J1J71:11'1FITTAIJ 	124 qaWrili 

11 J511 1 1 qunnvTui 2550. LWAA311: 

http://www.pcd.go.thinfo_serviregstd water02.html, 26 LUITIEM 2561. 

Ylatzolp-n-13,1rrTA'qmw-nuilf,i@NathzIErriluM,rin'iiTr-1.1TI:AO. 3,1.1111 IhIrlElLov611,1.111-1,TIFI111E1. 

nl-,ILTIV1111)1'114-17: 1Vn Olf17O68JVillyiErlOLl ma1'1'nranuivraf715Y1-11 

91fri 1,1Z,F10-1L1IJ. 2551. lIn4lITIE1111011.161: 	 11M-Y111. 

vvyrIliEn6-Liffna'11w5urf, 

TIIIINIZI6T11.1. 2543. ii-1-111L111_17:1,11. fl.ILTITQWWAM: allTh171111^1-4'361Ell. 

raltyl T111-1^111-11,T11-66 1,4 LLO:',011Tirrlg 	2550. tplaii- AriErnhnshi. 

nvirvawrmn: ilaw@fnaufi. 

i7:.-1/1 -A. 2541. @,341_17,natriscilquaznnILLylin7:,- noTa.nlaiiodmall,Tririnmeg 

floulinlArro, 

2541 Ifl7,in-17-"WEnc\inailfvfAirsinvvirInrisn'incnu-131-rinEnavt. 117,.11,1111111,1"11-1fll: 

ffn-n°11.0LILLaniTantiikvillninIEn riAmL41114,11aqf. 

16115 61110.11_111.- Lai,i. 2550. unlil''A-Firi-Tunrrintanntal vriqlhz.vvialLaz.flqal 

rinvv-rw NanIz.railla:',MITiqT117146:1414ETT1411-111D. T1111.111/11111-114f17: 

11111ITILI-161111-11011111ON1f, Ofrlilit9ifluo:-.vTartAnwkilminITIEn4ol,f114117F110Ilf. 

11O7-1/17n6i, drisfqr4'. 2551. ni1e.r6fli-q-111-1: 

flilL111^13,111-111M: uvrrynEJ-16 	,1 E11-13111,1,111 flt-11,ZIEn TIFrim-if a -1111111-1 

LTIfliltialf1171,f114q17, I1.1113.1V1-3,1111ITIEl1aill13JY911L1,11.1. 

ii01-1117t-lt irfAVUTIA 2548. /-111- N&la'11111. 111.16111^13JVY116G1I: 3JW1IT1L114-E.11-111q111,6141 

finulrErwriaqlf amr-iliramluiafinmnion, I7.1fi8nAi8JV1l2vtraLIT13,1fhLL111. 

fl-Thei 	qiEn 	 i'lg7741TEn,lq,JYTIA LLP:',640.11A ari-Azty 

2537. rmcrnwn.17:-.7s-mnla-ilvt,filuaT:-.Lfonzwilli-mvTqannill 2535. Lanai7 

ua_Tird 155. nvon13.1W11-6f1I: 1-15:-,1117J11,m4q7u.ozavlo5t16 r1711111Z-.3,11, 

1filli113i'F.11111-11.111'111. 

q,tu,n-rvniymm7111-nn. npirvnyvilum: 

amiliwrivaltian-rimfla lyiEnLcu914-11J-11 fiatzlInh-nriffg ,iiprurnhnn. 
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1111-n-Ivn Ifia-Yo.4. 2542. hw-iifl7,10÷1.1n9:inh:-.7rinnIaliJaniviiiik-mul-rinuLnuthn 

L1,111111IMITI) '.111i'fffN1(170-1q1'. IIIEJTavnifivniTni:91q, lvrialn7daninImri6-u. 
ihtantillAlTillTriing:. 2531. Lona-anaou'rirrgaiImn. F17,11,111AIMITIAM": 

3,11111Y1EY14-EJL/1191170-1ffqf, 

Y101VITTEJ 9_914,11J71@1 glEJVIql L1,61'07V11141,141^1111. 2553. Ihrllifi3J1J6-11,11, 

Llinal,11111111-1FAI 61Lnalm 

ulfiavriiii-n, 2(1): 9-16. 

A-140mi nd03.11,in iLag:01`71"1 1,111-Illil,M1Z4. 2556. 9.  nurroniiilinat,414fiLgo.n.lai 

L',111-i-qc\rt4ntian. ariumwm, 41(4): 445-456. 

I, 	 un:-.0211Arali'i-Lyif. 2537. 6'imahnJ7:-,./nmtla-) 

71E1111-1,rrni'3avn 

2537.117,11,11ValVITI4M: 117:117111.T114q111,MtRViT11111, 117111hZ3,11. 

vbni q-).10-Yaif LLOn'lin7flt 011Fli. 2528. Tu,a3nriiTallinta:lilm-ivh-rvii'un-17 

'N'Eirron-rnhnn. npLyrwro-114f11": 111:',117111,rnonua:-.ffyin7d, n7mhnn. 

End NRfl. 	Lonff-n-th-zn@unnIa@ullsnIntn-riAniiriurii6:10qTalijaiJal. 

nparvavinum-: Lvillym-16EJLT-114Miliffqf fltlgr.1_1723,11, 

vhfilint 	11711^a141111 	Lia:,-911-fi 11ZON'11,13J. 2552. 
rmadErt4Litla.munTirriaTalogiJ7:-.n@uvilmonlalfiiifiklwialCia 

niloivavinum: aninlyitinknni4q7Fnavif 

flt-unhnil, rinfilsilyanynffqlicynlyina. 

avInnyia-ma-i-Nimn-n-avin4. 2550. WinYnln111,116V1111711MMALlErnn116. 
9 

ili.9011"13J11114f11: amnlvonnation-nwtii-n4 NON) kirn1-114,1_11-:-.irvilnu. 
MTh' 1"-riaalalTm 	f111,1,TT-) fivt,n7 a-ra'n mum 	 lnfrin. 2557. 

rilIalTALi1014'111/1 @lfi713,1MainviUnaliJaniuuivantil-rnmaufiamimArnt. 

dn in or 6-1114i 	 frlIlh":13,1111.117111117110.9111IIIT161.1M14q7frlffqf 

q;.1c11  52,173-180. 

VI-111'144 V1E17;1011761%. 2557. ifmai'-ilihrt-In7iJaAinilvt,esialnn-nlifTwrivild'11 

lvilinatal-rinEnauthruLthii 6-unni-numn 	 IrmicilAnd 
uvrn_it-wN), umilrEn6iiinwgwriamf. 

6-analii'n4vii-vslEnnIll-rintuni,. 2556. fl-i3.rviainvinitrni,rinn-whil-nriEnqunifllvi 

q@l1,1111,. r11-11,111n111114q7: FIT:111-ALTIJ1171,Lq:',ffilfl1111:, rrunii'vvolnyrn111:-.LaiLaz. 
1110.9. 
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01-151M-114111c1 1 f1-1511,q71:A1713,11,L1h111-31A (ANOVA) alimnfloufl-nLaqmil.nz.-winl 
er A 

flUtnivolniuLoiaztp-jrnalvananinin Enaun-wqr.iu@an 	
c,- 

Liinaiv,i'auw,-. 95 

Sum of Squares df Mean Square F Sig 

frYla13.1 Between Groups 1714.750 2 857.375 6.796 .002 

Within Groups 8705.250 69 126.163 

Total 10420.000 71 

f12'1311.t Between Groups 59416.963 2 29708.482 8.397 .001 

Within Groups 244108.925 69 3537.811 

Total 303525.889 71 

Between Groups 4633.361 2 2316.681 3.524 .035 

Within Groups 45362.292 69 657.425 

Total 49995.653 71 

FrI1111,D14 Between Groups 2.641 2 1.321 11.297 .000 

Within Groups 8.066 69 .117 

Total 10.707 71 

@OFALTIA Between Groups 1.590 2 .795 .340 .713 

aczmo Within Groups 161.422 69 2.339 

Total 163.012 71 

fl-uJ Between Groups 70596085.444 2 35298042.722 9.234 .000 

Within Groups 263750937.667 69 3822477.357 

Total 334347023.111 71 

Between Groups .030 2 .015 3.464 .037 

Within Groups .296 69 .004 

Total .326 71 

101,VI1i'1 Between Groups .203 2 .101 13.049 .000 

Within Groups .536 69 .008 

Total .739 71 

L23.11anclu Between Groups 281.721 2 140.861 60.392 .000 

Within Groups 160.937 69 2.332 

Total 442.659 71 

a ailr Between Groups .129 2 .065 1.546 .220 

lAi@a1,114 Within Groups 2.885 69 .042 

Total 3.014 71 
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1rilim4vtinii 2 n-n-I6i15l:,-iwnannJ7IJ7-)14 (ANOVA) LtliouL'IlEnA-num-ii.nzviii., 

latnlvvvrniilLorio::aniitLfluii"-aadn1114cAluilfhcrutaun-mqlz:i'uoan 

lzhm-nuviialilti'aunz. 95 

Sum of quares df Mean Square F Sig 

fi-nuilaJ Between Groups 

Within Groups 

Total 

5368.000 

5052.000 

10420.000 

7 

64 

71 

766.857 

78.938 

9.715 .000 

fr3-1311t Between Groups 76182.784 7 10883.255 3.064 .008 

Within Groups 227343.104 64 3552.236 

Total 303525.889 71 

fiiffnivg Between Groups 24885.653 7 3555.093 9.061 .000 

qi11 Within Groups 25110.000 64 392.344 

Total 49995.653 71 

f1713J1Sill Between Groups 5.047 7 .721 8.152 .000 

Within Groups 5.660 64 .088 

Total 10.707 71 

0a1R11@14 Between Groups 147.599 7 21.086 87.551 .000 

aza'IEJ Within Groups 15.414 64 .241 

Total 163.012 71 

V11'13J Between Groups 161063001.778 7 23009000.254 8.498 .000 

1174 (01'15 Within Groups 173284021.333 64 2707562.833 

Total 334347023.111 71 

1111VIIT Between Groups .184 7 .026 11.923 .000 

Within Groups .141 64 .002 

Total .326 71 

1140"17Y1 Between Groups .172 7 .025 2.780 .014 

Within Groups .567 64 .009 

Total .739 71 

ii@ailanlIEJ Between Groups 60.354 7 8.622 1.443 .204 

Within Groups 382.305 64 5.974 

Total 442.659 71 

@@ils Between Groups 1.360 7 .194 7.521 .000 

AagLAq Within Groups 1.654 64 .026 

Total 3.014 71 
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