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S:;}!'il~I~U1.JlJmlf1lJ fi4Ifiu'W'WllffllmV1.J 2543 'l1lJ 6 f11~ 11.J 8 lfl tITniJ 1flVi5lJ~lfl~fI~'W'IlliJ1.Jm:;rr~ 

fi~t1'i1lV f1111Nll:;~ f111lJ011 60 iHllllJl'I'l' fhl~l1fJfl11lJfl1'14 65 IlJl'IS f111lJJjfl 8 IlJi'I'l IjW'I1\.liJ'Ill 25-29 

.. i-i' i A ~ "d" ;<" ~ fNffll'1illl'lWft mllJ u'l~ ft 44 -691'1!'Wi'lllJl'I'l mllJlfllJ 0-28 'WYltl mllJllJ1.Jml'l-l'Il~ 7.3-7.8 61'lfl'1!iiJ1.J 

n:;lllV 5.1-7.4 iilll1fl1lJil1l'1'l" fn{'!J1'l1.J 1I'1U!lfl1'1!11 0.18-Q.38 lJlll1flflJil1m mllJlll1.J~h~ 90-172 

lJlll1fl1lJ1iil'l'l" 1I11:;mllJm:;.l'H 102-333 iilll1fl11Ji iil'l'l YllJU'WIN~I'IU1.JVI'li 45 fffJll t1;lJ1WI'1l ~V 63.47 

4 r/ d' " .... " ... 1..... d 4" <f <»

X 10 l'1!lllli~fl'!J1fff1llJm 1!'Wll~fll'l1'l1.J\'f1'l1 15 \'ffJll lJ'l"lJ1W 1'1l11V 21.54 X 10 l'1!ll'M~fl'!J1tlf1llJm iJl'l 

fl~lJfl11lJfllI'lfJflJj~'IIU~U'Wll~~I'I!l'Wl'lllJ~i'lff151iJI1l'W 5 fl~lJ Ull:;UU~l'IllJll~mlllll'W 3 fl~lJ d'1'I·hnrl~1.J 

'I'llJ 15 fI'lU'!Jfl11 tl1flJ1W!Q~tI 542 1'1'1II'1m~!lJl'I'j Ill'lfl~lJmllJfI""ltiflil~'IIU~ffI'l1,,!'Wl;]1.Jl'IllJ~l'Iffn1iJ 

lIli~lll1.J 3 fl~lJ Ull:;!I,j~911lJlltJmm-J:I1.J 3 fl~lJ 'l'mwi:U'Jl'Vm 21 'lfUI'I .-J:I1.JYI'l"'W i:U'Jlt1';:;!fltl!lJ~~11!6 
'ln1J'Illrr~'!1lJl'l t1mYllJ 6 fI'l6lJfl11 30 'lfU9I ti'~, 2 fI'lUlJfl11 3 'lfUI'I 11. 2 fI>!llJflf1 2 'liUI'l 1tm\'f!l~ 

1I'j:;'lflfllJtllllt1'j:;flUlJfi'''.)(Jtlmm~l'l~fJ1Jll:; 67.43 mllJUt'll'!1'W ~rU1Jll::: 11.87 mllJtlm'liu'W!fJ1J<1:: 10.52, , 

fl~lJtllllt1.J '1 !mJll::: 10. 18 Ull:;fl~lJfl11lJ~~11JfI~~,\j1')~tlll1I'111J~~ffl',,~!1l'W 3 fl~lJ !!ll:;iI,j~l'IllJlltJfl111 
1i'l'W 2 milJ 

ftll,Tlflt]:!: 'lfll~hl'l'1tll 'I'lfYl!J1flltl~:;lJ~ flllfJ~<1:::~ 
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HYDROBIOLOGY AND FISHERY RESOURCES IN KLONG LA NGU, 

SATUN PROVINCE 


Suvena Banyen 
Saowakhon Rungruang 
Khumtorn Jarunsak 

Satun Inland Fisheries Station, Kampang, La-ngu, Satun Province. 91110, Thailand 

ABSTRACT 
9 

Studies on hydrobiology and Fisheries Resources in Khlong La Ngu Satun Province. 
Samples were collected water quality, macrophyte, phytoplankton, zooplankton benthos and 
fish fauna. were conducted during January 2000 to November 2000 and employing 8 
sampling stations. Khlong La-Ngu is 60 kilometers in length 65 meters in average width and 
8 meters in average depth. Water quality parameters include temperature 25-29 degree 
Celsius, transparency 44-69 centimeter, salinity 0-28 ppt, pH 7.3-7.8, dissolved oxygen 5.1
7.4 milligrams! litres, free carbondioxide 0.18-0.38 milligrams! litres, alkalinity 90-172 
milligrams/litres, and hardness 102-333 milligrams! litres. About 45 species ofphytoplankton 
was observed with the average density of 63.47 xl04 cell!m3

• 15 species of zooplankton was 
observed with the average density of21.54 xl04 cell! m3

. 15 families ofbenthos was observed 
with the average number of 542 organisms/m 3. about 21 species ofmacrophyte was found is 
marginal type on the most .The total of 30 species in 15 families of fishes, 3 species in 2 
families of prawns and 2 species in 2 families of crabs were recorded. The Cyprinidae 
families were the most dominant species, E- value of cyprinids more than 10 percent. There 
were nine carnivorous, one herbivorous and three ommivorous. Fisheries in khlong La Ngu is 
considered as subsistence. and some fishing gears wrong used by fisherman. 

Key wOl"ds: Hydrobiology, Fishery resources, Klong La Ngu 
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Ufl~lhUi:l::»'H1hl1~am;~UHra'UnU'tlgl1'1U'lh~ '1 1~1.Ilh::flfl'U.I'11.1ltlU1J1J'U!Hllri~lh (riffle) tlll::mj~ 
So'. • III • !II • 

U1 (pool) vhm1'11:\"1:i1Jnu1-!.I1'I1lJf11"ll~m;1U'llfl1i'ufl~fflI'l11lJlllAi'u Ijjm::~'Ui't!fl11lJ\l~1lI'lll~'lh~Yi 
?I I:: "'l: :v : id. X.::l. ;J .<!i.:1 Jf '\' ~ ~ ?1 .: ?I I .d.o:l 

IlJ U U a ~ 'W 111;m·j1,un:;lJ YI'W V1lJl fl 'U U 'I1':iflm ll! 1.1:: V11~ 1.1 11'U'W L1'11.I'U ':i nlll 'Vl11J\JUfl,m 11 ll! IlJ'W ff1U'VllJ fl11lJ 
'" y :v Y 

llll'1i'UlJlfl ':i ~~1J'Ill~U ii';;'W'litl~lhi'J'W1ff"l'l1Vl'U 1'li'W Mumu flaUMU 11~aflfl'Wm11'1'11U1~1m1iull::: 
'lit.', )I 'JI JI 

I~ fl ri1U 'U1l1Il1IIV~1.11 ~:;Ii'J U.;; U Vi ':ill] ii1'111lJiifl 'IItl~ ':i:;~'U UllJl flfl'll 1ff"lYi'W'lifl~lhiimllJll:;I\i1.l~lJ lfl 
J! !II ., 

;11,1 t'Wri1U'Ilfl~;:::'U1Jill1ffu'ihUllt'U'U rhithron zone 1~1.I':111tliiafl';JIlI:;Yifl~11.lI'lii~nu 'il:::mlfl~l~nu 
• II ,.. tJ ,.. 

ITl1.l~'lfilI'lUll:::'Il'W1~'Umiff"lY1f1u'lifl~u1 m:::llffUl Ull::l'JIlI!1lY!1l1 11~'U1Jl~mw rhithron zone ~fl1~il 
wJl J'ypl-A 4' ~ .... 0-: .oM ,i> 

fl11lJ'lI'U'lf!lU lJl fl'UU II'IIUfl.:j 'il1flflU I 'IH)lJ~!ll!II :::f11':i'll1N fl'W 'II tl~1l11l1:i 'I1ll mlll:;i:llU 1 ffl'U 1 '11 'l flIFll::!!! fl~ 
", y y,. • • 

~l~ '1 t11'il'l'il1»fluViull::!Vl'W"Ii'fl~Ul1J~I1Il1'1!uiiltlh~IIi:l:::afl';JIlI:;TiIlI'lMhn1flfffllYl';11l!.l !'liu 1U'IJ1~ 
"",.d """ ,1 dl :'.." """ • •• 

mill 'Vlm!1111 YI'W'Vl;1J'W1lJl'I::fltl'WI'IUlJlfl ':h1»1Jl~lIfi~ll'fll'i)iillfl';JIlI::Vlu "li'fl~lh1'lU~'W1fli:lU 'iJ lflfl11 
.... ..,. .::ttlru .::t 1 IV .:: ..,. <lw ':,<;t

ff:; fflJ'Ilfl ~ 1'1 :; fl!l U ~ 'WI!ll::fl U'Vl;1.I11'1tPI~fl1.lfl1.lff1l11.1 I'I~U U ., :; 'U 'U Ul1ftUi:l fl ';Jill::1,1 lI:;lJ m llJ'I1 III fl '11 III (J 
., . 

1l11:;1'I11lJlIl'lfl~1~Til!'ihtlnuilJ;nflffflll'l1'11'ltl!lfh~lJ1fl 2) potarnon zone d·h.j1J~l1ll1ltliUll'lfl'W{h~ 

vru ~iif111lJlll~i''W~1 mll!lmJ11'11mtfl1.l vrU'Ii'tl~J1ri1'W 'm1iIi'J'W~'WIli:l:;m'1.I iJum;~JlllHlJ'lfl~ !'liu 

.d ~ I:' , .:9 I 
'I1'W!l~m 'I1HJllmH'W1Vl1lJI'I1~ 'l1'lffllJl'lfl 

•
llfl';JIlI:::'lfll~'1'Vl V1'llfl~lmrl11l11l~ll::amrl.:ji Ufllfl M'Ilfl~1.h::I'Vlff'lVlOII~fl~l~n'W1tl 1'li'W ll'lln~ 

• 
IIll::1my'iJ (2537) l~yhfl lHYln'iJ 'lIll~'1 'Vl ~li!!1::;'VllYlolm1h:;lJ~1mh~L~ 'U 1l1flllfl~11!11 00~'111~ ff ~ 'II lll. 

1'Wll 2535 'I1l1.:j'illf11fhJfif11hH~' 311 y!1JU-V;ll~fi'fIlJU-W'll 15 'lIUI'I uYlll~fi'I'I'tlmYl'lf 7 'lIU~ tJ~lJ'IlII~'1\O 

16,289 ~1/1;Jfl'lJ1fffi'llJl'I'; iY~f'l1Ul~U 2 'lrU~ iJtJ~lJllll 385.33 m.b~!¥11:ilO'1JI'I; tJ'l::'lflfl,;tllll 17 mmJ 

fl~'41 'lrU~ l'l!1l'1iil'ltJm~'tlf/'WVi 48.12 n1i:lfl1lJ/'h' -v;nllliu'"h II 'lIill'I fl11lJ'I1U1U'li'W 2.62 nl!1fl~lJ 
J • 

!~ln~!lJ~; ff':ifffl~ ,m:;fllll::: (2538 ) '1hmHh'j111'l111~,1V101Ull:::V11-V;1.I1mtl'j::lJ1iumJul1J~1'I1il, 

'j::'1l':h~l~lJ'WlJmlf1lJ 2536 -5U11fllJ 2536 -v;tJU-V;ll.:jr1I'1!J'WVl'll31 'lrUI'I tJ1lJlll1'~~!J 41,44xlO' m.b~! 1;Jfl 

'Ulftfi'llJ¥1':i 1IY1!1~fi'l'Ifl'WiYl'lf 15 'lfil~ tlllJlll1m~O 27.91 x104 l'lf1ll¥11':i11tlJl'I':i n¥11'11U1~'W 15 fl't)1Jfl~' ii 

tJ1lJllll 569 m1101 1'I1"'~llJm tJ':::'lIlmtJll1 17 fl':i!l'Ufl~' 44 'lfU¥1l'1i:ll'la¥1v1vf/'WVi 34.53 n1llflrlJ~!lli 
'JJ • :II , 

y!'j'jlll 'l~Ul 36 'lrU~ YltJ ml'1o 10% 'Il'tl.:jflu'i1~lJ~1fldl.:j~l'Iti'J'WlJ111~1!1lYl 2.07 11hf1~lJ/ ¥11n~!lJI'I; 

fI.:jqm !!ll:::li'v (2539) 'Y'hfllHh11'il'll1l9h1'Vl el!!!1:::'Vll-v;olflnh:::lJ~1u'Vl:::!lllfao ;:::'I1':h~l~fl'Wl'Jll1fllJ 

2536 nwnou 2537 YI'tJ'!Y!i:l~fi'I'I'flUfI'lr 42 'lfiJl'ltl~lJllllm~o 7.64xlO' 'I11.b0l1'l1;1.:jllJl'I'j uY!ll~nl'lt)unl'lf 

14 'lfU~ tl~lJ1Illm~O 3.llxlO' l'lill/l'Il'HllJl'I':i nI'l1'111h'i'W 4 fl';fl'Ufl11 ~tJ~lJ11l1 III mho/l'l1':il~LlJl'I':i 
tJ':::'lflmtJm is m'tl1Jfl11 20 'lfilA I'llll'li1¥1';avru~ 10.8 n1llfl1wl1 y!1'jIll'Ill'J, 31 'lIU~ -v;'Um~o 65%. . . 
'Ila~f/'WihilJ.i,mh~~I'ILl'l'IJlYJlltjj'fll-V;'I'l1:i1J 34.62 111i:lfl1lJ ill1ffl'Vlol,m:::'Vll-V;1.IlmtJ;:::lJ.:jlufllflfl1l11, 

'il:::illlflfjlll::~U¥1fl~l~ ltJillmnflM l'liU 1.jtytY1I111:;fllll:; (2542) ~flfj1ilrJff1'Vl01U!1::'I'I1Y!tJ1mlh:::m 

'Ull1ll1~lJJ''l11jlJ1U Yl1JU-V;Mfi'¥1t)U'l1lJ 62 'lIUA tl~lJllllm~v 9.45xlO' 'I11!1tJ/llfl'Ulfffi'llJl'I; d:lUIIYli:l1fi' 

'" ,,' ~ "', ~' ~ '" l'I'tlU-V;'lf 49 ffflil 8.71xl0 'I1'W1W\lfl'Uli'l'flIlJl'I'l 'j'tlVi:l:: 65.97 L1JUfl1:!lJ !~t):::l'IfllJ U!1::,aVf!:: 20.19 !lJU 
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• 1<:4:"'" "'" <I1,/y .... .,,; o.t.."..::i $I 

flll:JJll'l'I1~ltJll'UlI~lJ!!mJI'\W1 'ff?l1MlJl?llJ 46 'lflJ?l 1If111:JJ'1!fl'\{1I1IUW 15,226 m/I'lUN!:JJI'l; nwl'l::: 51.18 

l~lJmi:JJ\lhvvlJlIlIM 1!1'l:::!mJl1:t: 25.19 li'llJmllJMvtJl'h!~tl1 'W'lJVi'tilj'Vl'lU1:JJ 77 'lfiJfI 21 1'l1VlJ'Ili'1 l~lJ . 

" Vl'llllJ'Il'jV'IJ'Ili'1Vl'l11'l:::1~1JlJf6tJl'l::: 46.1611l'l:t:'WlJ'Wnru '~lh11:JJ 77 'lfiJVl ~ltnlJ 58 'lfUfll"lJ'Wnru 

,,: : 0.<'" " """ ~"'" .q1.J
illlJ1V'j:t:mi'l'lfltJUl f1'lflJ'Il11:JJ'I'Il'11fl'l'l1'l1tJ'lltHII'I'!MflI'lVlJ 'ffI'lTl1lJll'llJ Ul1:::Vl'll lI'1llII11W 2.876, 1.590 

" , , 
1Il'l::: 2.779 V~1I1ruNl'lNiiI'lVl'11~VWlJVilll~1J 14.33 i11l'lfli':JJAi fh;r'lftif11l:JJmll1:::'ff:JJllJflm'h~:j}ll'l l'1ilJ 

Tudorancea et al. (1979) mi111nhf11111'1'1mflMl'l1!J'U1'l~'lfill'lVi''lJlj' (diversity index) ilfh~lfl'h 1 

I!fffl~11'hjmlll:::'ffllti'IJflm,)lHtJV~'1l1'l~ii~ii'li11'l 81iirlm:1l1H 1-3 iifJruff:JJV91~ ii~ii~1>l'WvmHtJvyl~ 
iirlll11flfl11 3 li'llJ'ffm'W~l'!1111:::1r:uti'IJm'j11l~qJl91'IJ lfl'llv~E~ii'li1fl Swingle (1950) mllThrh FIC 

, "A 
ratio tiv '!l1'l;whtn:::M1wwl'I1uflV,nnlJw'lI (F=forage species) ?imllMUflV1:nn'IJllJv (C= 

q • " 
carnivorous species) ilfhm:JJ1:::ll'm:::ll11~ 3-6 8W'i1fl11 3 lI'fffl1'l1Vl'llnlJtilvlIlfl1nlJ'V 81q~f1".h 6 

'tI • • Y !I " 

1I'ff1'l11 11lJllml~'1hiiVl'llnlJW'lf:JJlfl1nlJ1V IilViq~M11'li'i l!nlJ '1tltiull'f1~11 tI 'j:::'lflmVl'111lJ IImi1'1l1Ull 

'1iv~lll'fflJ"ll'l 

...""., "'" 
1:OAlI'U'Iml':l 

....
1. 1l00'lffll'lfl'll1 

'Vi 1 111; n'IJ 'j1:JJ.u' VlJ l'ltYn1'W i,l il tI 'j:::1i'l i'I'U 1'l1'1ll'llH l'l::: ~fll'l1'lfl 'Ill'l1'l~ \J lfHiHlJ ~ fl 'j 11 UH'W~'Iml; 
" 1:50,000 \)1fl':i1tl11 mr1'll,Jl'l tI~lI1ru 'Ill Nl'lIIl'l::: ll'f11'W m fllff 

til .,1 1) ll'f11'W IJiltI 'j:::! i'l fft.;) v IilM'WI'l~f11:h ; 1\J1'l111 t111lW11~ lfll'l1'l ~ l'l::: ~ 1fI vioJ'I1 fl ITln \J 

iq1J~1V~1~tI'j::::JJ1ru~\ill'l::: 10 ii1l'l11l1'l'j 'j111 8 ~'l!flmi1V~N l~mi11'l~11~f111::: 2 Jl Ul'l:::I~'IJ.r'1'ldl~'Yjfl. .
, 
21AV'W nu 6 fli'~lll~1'l'IJiI iVlm~:JJI~mi1mh~i'Wl~v'WlIfl'jlf1111i~'Wqff\)fl1tJ'W 2543 (f11'1'!'11 1) 

2. ft1"J11'1ln~.uV\!1I 

(IIQ .ct : ~ QI I d """":,d...
2.1 ~ru'ffll'IJVli'l1~fI1tJil1'WIIIl:::If1:JJ'llV~lJl lfl'IJm1'ltJH'W lm:::>I1Jf1111Jl1fl 30-50 1'lf'WfI!lIVll ~1V 

cJ : "" Q <=> <II I W.! 
m:::'lJVmfl'IJ'W1f1111J~ 2 l'lVlml'l:::tJl1J111f111:;MfllVlH'l ~~lJ 

" 
-llruMi,lil'lll (temperature) Hm1'l{illiiIVlV{ 61'IJthi'l'WV-lffll'lfllliJitJ'ff 

- f111:JJ 1t1!;111'ff~ (transparency) H Secchi disc 'l1nlfl1lHlJ hM::;f111:JJI1:f'WH1I:i'Wj'fllll~ 20. , 
l'I'Uft!1Jfl1 i'llff'lll1fl'ilm'j, I~ l::q,VlHfll'll~1:hM i'1J ~m;rVflMUVlJ l'l~"J.vilJ'Ill i.m:::.i'IJ'I1 1JV'; "i.1illl'W ff'lll1rll 

" Uuitfl'j:::;rml111J~fI~1f11b'll1 iiml11J1f1I~ll!'lf'WWtllfl'j 

- fl11:JJ1~lJf11Vl~h-l (pH) ioN pH meter ~oJv Hanna ill pH pHep 
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-1'l1llJ!~1Hh-l (alkalinity) ,~ Titrimetric Method ihnhm~\.lilllilnflJ{i11'11 

- mllJm:;~l-l (hardness) H Titrimetric Method :lhnhmll'J.IilllilnflJlilI'l1 
• 

- :U~hJ1ll!nl'~U!ln.Ji!\l'J.IIl~lll~th (dissolved oxygen) i~li Azide Modification 1'I1lJ 

Winkler Method ill1thlJ!lltJilllilnflJlill'l1 

- :U1lJ1ll!nl'11f1111JU'J.Iil'ltltlfl''If.riiff1~ (free carbondioxide) H Titrimetric Method il 

'1nblJ!~'J.IiJllilflflJ{ilI'l1 

• f'l11lJ!~lJ (salinity) H Salinometer ill1'1i1mllw.Y1'J.1hn1tJ 

Q A <i'<i' V d: .... d: 
2.2 'IItJl'l!!1:1d1lJlIl!U'l'lIl-lfll'l'B'J.I111J11lJUVlIl-lfll'l'BtJ1~whm::;iJ'Bf1!fliJtJl 2 IlI'l1Ln1J'l11 

10 1'l1-l,'lJ 20 ilm mtl-l~h'J.IQ-lm~HU'l'lIl~nl'ltJ'Il'IJ'J.Ill'll'll 60 ilJ1f'1,!lJI'l1 !~iJi'f11mh~){h-limhn 
..J" "'~, J ~ w '" •
... a,lJl11l'll!11'l 5% ~lU'J.Ifl'll'lll'll'lllJl1'1l~fftl'IJtJ~ (Edmonson, 1963; Shlrota, 1966) 

2.3 'IIUI'l![Il:;lF:llJlll!ffI'1111,r1~'J.Il,m1lJl'1-J!lVl-lffI'l1mrl¥i'll~'(J Ekman dredge 'IJ'Il11'l 
" ~ " II.,aV<v <::>0' 1/0.,...1 .... " T ,

1nIYll1'1l1l'll'l 36 I'Il'J1~'J.I1 mf111"llJ~l'lll:; 2 'lf1 'J.Il>l1U(JNI'l'll1tltJI'l1(JI'l:;UflH1!l'J.I 'IJ'Il1I'l'lllHi'l1 420 

'IuIf'111lJI'I1 !~iJi'mn~TCl!h~ffi'l111,rl¥i'll~'(JlJ111Wl!l.r 5 % ~1l!'J.IflWi'lI'11lJlIlh1Y!l'\lfH (Needham and 

Needham, 1976 ) 
• 

2.4 'IlUi'I \!1:1:;fl m !'vd m:;~1(J'IJ 'B ~Vln Il! "ll!tll '111 f111 riTi1 \l IIll:; lli'lU'J.Iiiifl.,Jmol II 'IlUI'l !liO::; f11 m 'l'l~ 

i ":'d q I ! Vjy:.4OJltj. " ""''131<:.'1: <V I 

... m:'ill~'\I\H'l'l111l! lJ'Il1'Y1Vl1J l'J.IUI'IIl:;:~l'lriTi1\l ff1'1l'l'l111l! llJ'Il1'Y1a~ llJff1lJ11tlll1U'J.I fl'll'J.I1'l ll'l!f1iJm'tj(J1~ 

niB'11l'J.Ifl.i!li'J.I-M!l-ltlfiU91f1111'l1lJ (1i1"1Vl, 2518; "l'll11'l1, 2530) 


~ .1 .1 iV' .. ' ' ''' 
2.5 'IltJi'I!lll:;u1:;'Illf1';lull1 'l!'IJlmJl, 15 !lJ1'l1 iOfl 2 !lJ1'l1 3 'IJ'J.IlI'l'lflHl'll fl!l 'IJ'J.IlI'l'll'HI'11 20 

_Ill;;)" 'IJ'J.Il1'l'li!l~1'l1 40 illll1!lJl'I1 Ua~'IJ'Illl'l'li!l~l'll 60 ilal1!lJl'l1 l!1JiJl'll'Y1IW~l,!lJ li'1(Jtll'lh(Jl!,qa:;:'litl~. . , 
lI1Ulliia!ll'J.Iti'J.I!~V,tl'J.I ,h'tl11~'IJ'l~m:;mnh't'J.I~l'lril"~ ~i'lll:; 2 'l11 1W1hm~iJ~'!l1h~ 'J.Il'J.I 12 .n 

• 31 , •• 

Un hl'J.Ifl'lfU~ inhllUfl Ull~1~mllJlJl1tJm11~~'~,(J[t)1!l~i~YijjmirmmlJa:;:l!iv~ I 0111 Ita:;:"lll' 

- - tU "'" .... V 0 v 1t! '" <:>d I ,~ .J .... t'I I

-:JIrJ:~1JI'nllJn~!!lVI'l 0.1 !'lI'Ili'lllJI'I1 !!1l1'J.11'IJtll:d!'lltlm'J.I1Il!mlJ\!911I!a:;:1Tif111i'11~'1 I'lf) 1tl tl!'ll'VW~!lJ 

1fUJl1t1~lU'J.I n i~'t~1Ji'mJ11 'J.Iti'lV1'1'ltl{ 1IlaW 111.;' 10% IYlf) ~ lU'J.Ifl'llUI'I9l1lJ (Smith, 1945; 

Rainboth,1996) 
, , . 

i 
2.6 ~tlufflJf111ii'J.ItJ1111j'IJf)~tlal Ul :Ull1ii~tl~f11jfff1llli~Ul'HUfl li'1f111lJVl1 f·h""!l~ ~I'l 

$I d.... q: d' dj" • j .::::. .{ ~':I! Q - ""QI .:::.

m::nom:!!a:::ih tnfl1J1fl1:Jl !'J.I'J.I1V1'1'lf)'lJlai'l 1I1'l 10 % 'J.I1 :Ullt)n:;:111'J.111f)~tl{JiJ~f11j'YI'J.I'YIlwn'lf'J.I~ 

"8~tl1l11jl'J.1m:::1Vl1~11l'\.JmilJ'1tlll:;tll'1.tll!t)11::M'kwlll estimating percentage by bulk ~llJ 

Lagler, (1970) 

http:I'Il'J1~'J.I1
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~ ",3. m~1!ml:;'t'I'IItl'!;l" 

. . 
3.1. ~'hfm:;rfl'1'Jri'l'll1IllViI'11'W1WVl~efil!1111f11jmflfhI1i1mh!VI!J~1'i11~V1 (univariate indices) M 

1 d ~ .<::>... l.:::t ~ I.q, 

un ml:IJ'llfl'll:IJ!~ I:W(L'll1l'&l/'&I1UI.) fl11:IJlJ1fl'Jr1l1ll (speCIes richness )fj11lJ!1'l1!Y1 VlJ flU'lJe~!lIll'&l:::;'Ij'WIll 

(eveIUless) ml:IJ'I1'&11flVllllV'iJIWII11IllTIu(Shannon - Weiner diversity index) 

3.1.1 l'l'Jri'lml:1J:l.l1fl'lflllll (richness index ) LllllfhVi1Jefl~lU1U'lf11Ill'l1~VllJlll 'uu.ill:::;~1ll 
• Y • 111 • 111 

tTl"'il!m:;'li,4I1111Virll11'i1 ilYl'W~ 1'Wf11,l'1l'W 1W~ lfl~1'W1'W'lfllIllViYllJ'l11VllJIllUll:::;~ lU 1'W11i1ViYllJ'l14 'I1lJ III 

fllj~fl1Jlflr1i'iHfl1jI'11'W1w~'lfilmllJlJlfl'lf111ll1ll1lJ11ifl1J'lJll1lJl{fll!ll'Yl Margalef index (Ludwing
9 , 

and Reynolds, 1988; Clarke and Warwick,1994; 8111Illv1jt]P;l1Ull::::flW:;, 2542) 1llltlil\lIllJ fie 

R = (S-1 )l1n(n) 

~ I W .:::t .<::>. ~'l:I ""~ .<d

11llV R flllfll III 'If'W fl11lJlJlfl'lfUIll s fl e fll ~ 1'W1'W'lfU VI Y1111lJ IllYlYl1J. , 
n fi(')fh~1'W1'W1'11'l1111lJVlViYllJ In fillfh naturallogaritlun 

3.1.2 l'1'lfilfl1llJl'li1IViVlJ (eveIUless index 'I1ju equitability index) 11lUfh~!lftVl1 'Wli'lU 

iflllW::::fm!lYl:l m:;~1tI'tm1ii1il9iilll , 'Wl!~ ll:t:'lfll1ll'iJU1u.ill:; ~Illlil j 1U Lrllll'11U1Wllti',ilflTI);1IIftVl1';h~~ III 
'JJ • '. •.3 <;V ~ I Y "'" .:1""'..... I .::ld 0 .:::1, if.::!. 1V.:::t ~ 0.:::t IV 

..ll1'ilUUlJ j::; fllllJVl11lft1lJ'Jr11ll1ll11'l mJ U1U1'WYI fllllfl1J1 flU Ull::;lJfl1, m:::: ~ll1'YU'I1lJUU '1 flU fll1f11111W 

1.m'lli'i!111lJI'lilI111JlJIll1lJ11!'lJU1Ylll Pielou index (Washington, 1984; Ludwing and Reynolds, 

1988; Clarke and Warwick,1994) 1~wil'l1ll1 fiu 

E H'/ln S 'I1je HIH max 

.<!i I <V .:::t • Q 

lV1!J E fl e flllll'lfU!111lJ 1'Y11 IYl1JlJ 
.<!i ~ .... <=1 

H' fl U fllVl'lfli m llJVlll1 fl Vlm1J 

s fiU~ lU1U 'lfilVlVi'l'l1J'luiJlll ff111'ilUU 

H' max fiefllfl11:IJl1 '&11 fl'l1 m1J'YIH'li11V1~ilflllJlfl~l!VI'iJ1N!!.i ll:;~ III ihnu U::::I1lu 

1tJ'I\'DiuiiIll1~h(Hh1'1lfl'lf11V1il!111lJ'ljfl'ljlJ!Yhr1UVllJlll (H'max = In S ) 

3.1.3 l'l'lfil!11 llJ 11'&11flVlll11J'iJ1l1'lfilIll-W'W( (diversity index) fllj 1'11'1.J1Wfll.J'lfilfl11lJVl1:l1fl 

1ftlla'lifllillflHfll~1'11U1wfi1.i'lfil'IJIH!I']jUUell-111J1ud Shannon-Weiner diversity Index 

(Washington, 1984; Ludwing and Reynolds, 1988; Clarke and Warwick,1994) l"1JiJ\llllj fill 

H' = -2:(P; log 2 Pi ) 

~ • "'" <::i "'"l"tJ H' Meflllll 'liU!111lJ11111fl '11 '&I11J'I11~ 'lfU" 
• y 

Pi fillii"ri1umllJl1Ulll'l1'W'iJll~'lfil"fi i 'hJ ~lllrll"'ilUU 1'11U 1W\J1fl 

Pi =n;INo11ll1J ni f!ll~1lJ1'W.t1'\1l!N'li11Ill~ i 1m::; k f!ll~lU1U'lfi!Ill~'I'l1J'IUl!~1l:;~"ffl~1U 
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3.1.4 6~thJ':;;fHJ1J'lJtHW~tI'il1 (percentage species composition,E-value) 11l'l.lfh~w:,.'H 
il'llh:;;iilliim'flf)1l6d'6~'lJfJ~tI':::'lflf11.1t1l'11'lfil.. I'iH'l t'I.Ill"l1ri~lhw'l.l1..tJtlfl~r11'1.11W,11{ 2 !L1J1J ;i6 l!1JU 

tJ~tI'tI'i:: m)1J'lJtH'lfil~tI'il11~tJm11.1'l1fl'lllJ (~1'l.l1'1.1 .1'1)Lll'li::U1J1J'1NtI'tI,i:: fl VU" v~'lfilllIt1l'111fltll.l11'11hmri 

(biomass) iithlll'l.l!VtJl'I:;;.. . 
E-value" ~1'l.l1'Y.1'1 Ohrrwfl) "V~'lIiJ~lj''Y'ttll'llYi'fl1J x 100 

~1'l.l1'1.1.1'1 (l11"11'11fl1 'lJ6~tlfm1~111.1~ 

//"' j' §im~~1JtI~~.~~~11'IhtJl1bl(Catch ~e~unit ofeffort, CPUE) d'J'I.Itil~Il!Y ..~5~tI,:;; 
- - ~ 11 .ot.... <I c I I q 'iJ de... .Q..c:l.d'l ~ 0 tI -.;I{ tf~1i1l1'f1'1I6~f)1<HI1J ,l'I111l6!Y~TW1~.6~U'V~'l'11"'Nfll.' ~'lHfiHHl.IVlll'l~'1iVlI'lf'YI1f)11 l:;;lJ~'lIUIlI11U~ 

\ lIl~Nl'IllIfJ1Jl!'YIUf)1'l11fll,tll:::lJ~iu'lf.,ml'll'1.1U'l (8W\ij:ie-,.J'~ 1~fJfI1U1W,1l1fl 
-------.- f" ." ,- --. -_. _~_y"'_M ..-. --~ ...--y~------.-

"-''''--.. . CPl)E "1l1111'l'fl1hlTl1~111.11l1(fli'l.I) 
~" 

.l~ tI .:, 1 ..,:;;v:::mn'YIll1J .. ll]('lI1 1.I~) .~ 

3.2 fllllmV1JlYiv'Ull,tJml'l'lu !YfI~flllUri im:;; \) 1mllu1~~B~':;;11'iN1!l1l'U'U univariate lll'l:;; 

multi variate ! 'liu 

3.2.1 f)1,m:::\)ltJ'lJ6~11':::'lI1filJ~~~~11l1 (ranked species abundance curve) !lIUflll 

- " tI" ., tI': ,,"4 J' .I':'l" ~ }! • .1'lIflll:::111m:::! 1tlUl'YI tI'U fl1l m:;; 1)1 tl" 6 ~ l t 'lIlfi l.Il'1'~lJ'lI11l1~l1tJfl1l !lJl tl'U m IJlHlfllJw,:::!1:1 U m Tnfl111.l'lt fl 

11''lJB'l~'lii:;1f11'1.1I!~l'I:;'il~d111\)1lI1lJl~'''H species abundance distribution (Clarke and Warwick 
i ~ r:! d <J,jJ! .dV! v a.t oV ¥ , ." ~.Q Q

,1994) I~ tlfl1, llJ liml'YItl1Jl'IfllJ w,:;; 11:1'1.1m 1'1'l VI I~ \) lflfi11lJ!YlJ'Ym1i l ::m1Nfi1,VVl'I:;;!Y:;;!YlJ "6~tI, lJ1IU!Y ~lJ 

Yll'llU'lIiI~~'fI'UlJ1flflUfll,11v~ii 1~'Ui'l.llJ11l1~ 1ft'lU logarithm 'lJeJ'l'1li'!~~~ii:;11'1~'fIlJ\)lfllJlflHlIvv . . 
..t1~tHti'tll:;flfJ1J'lfill'lff~~~11'11'l''I.I '1 i'l.lul'il'l:;;~~ffl11i) 

3.3 fl1J1!fI'n:::'ti'UlJ1J11l'11v.i1Utl; (multivariate analysis) 11'1t1 11l!tl6{19fUfi'fI111.lfi!\'ltJfiij~ 

(similarity pecentages) Ii4Bll; llJ'lIi!~"B'l ~~ ii:;11'1~ ~ N~viflfl ~ lJ.i16U1'1 u~ l'I:: fl ~ lJ 1lI1lJ ~'lfill'l'lll.1 

1IS11J1'l1l~'Il eJ ~ 'lIi'!~~'I.Iif (similarity index) fl1 ,ii1U 'l1Ui 'Ii'11i~1 lJti1 fflJtI.,:: ffVl tfI11lJfI &'1tlfi1l~ulJlJ 

Bray-curtis (Bray-curtis coefficient) (Washington, 1984; Ludwig and Reynolds, 1988; Clarke 

and Warwick ,1994) til~"I¢\'Oljjrht!~!ll'l'l'I~5~tll~'lflfllJ*~ii~1~~'fIlJiimllJfI!\'ltiflij'lflUlJ1fl \11'1;~'!~ 

8i''I.Il11llJ'YI~fli' 'lJV~Ut11i'l.luU1.1'~Ul'l:;I!'I.I1UflU~~il 

S ~ 100 [I-( 2:0=I-n) IYij- Yljll2: 0=1- n) (Yij + Ylj))] 

l<Vd V~<::il"

1~1J S =fl1~'1I'I.Ifl11lJflmVfll'l~lJm!J~'t111H 0- 100 
• 

S = 0 u!YIlI~'ili'i'll'l'B~.1'1BriH'lijhii~lll'l:;;tI~1.I1IUYil11iieJunu!~tI. . 
• 

. 

S = 100 U!YI'I~il"l1'l!YV~~i1eJriHjj'lli'!~t!l'I:::tI~lJ1w,iil11iiB'I.Ifll.l 


1 = 1l1'1.11U'1IiJl'I~'i'j1Jil.li116rl1~,~d1~'l'ilUlfl 


I = 1l11.111.1'l1i1Il1~'i'j1Jlu.1'1!JrlH,~fflJ1i)~!yeJ~ 


J = 'lfil~~'fI'Utu~llIftn1\)~Lm1J'U!Yi1J1JflU (I. .....n) 


http:11:1'1.1m
http:I.Ill"l1ri~lhw'l.l1
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.& ,$1 ""l> ~ 91 4 '<v I I • ~ l..d 1 v ~ 
Wtl ~Yl1';i H!lJ'VI~ fl'b''lJtl~fl11lJfil11~fi1:Hl~'Il'1~Yl1tl~HUl'lfitti ~::au'W fi l'V11Jtlfl fl':i ~ lYl1~'lJM'b''W'flUfl::: 

il'W1 'W W 1m1J '1U'b'lJ'fl 'IJ tl~ ~~jj;ll'l~lf)f11l!illV1Jti11J1J.i1tld1~ ~lJ 2 .i1tld1~ 'hib.i1Jl'IliJtl 'Wtl'W 'Il~tllt'flf)
." . . 

jh'ltl'W'lJtl~U l :;'lflfllJ if~jj;ll'l 'lJtl~'I1~ lYtl~ ~fl !h~ 1\l1l1f)'lb~Dfll'vh11f11l ff1l11l tld1~ , l I'Wtl~111f'VI m.111 

'lhl: 'b'1 fllJ ~~ iHill'l~1m1'Wu~fll:1J~!1 ill ~ illlJ11ill~1JIVi ~1Jfi'W jj tl ~ti'Ul:;f) tl1J 'II tl~'lIiifl ItfI~ ~1'W 1 'W W1fll1J '1'W 

'IIU~~flA'l!Jflli~i1'W'Il~ll hjtldl~' l l.wfilmllJfiA'1!Jflli~-.rllJ1ltlUMH 'l~ 2111 

, 
 . 

3.3,1 Ifl'W l'l'mm:u (dendrogram)· lfiVl'Wl~llJ!~lllJ.htldl~'I1~'IllJtl!'1;'~'lJfillmlJfilmllJ 

I'IK1!Jflli~'\hlYlltlIil1(JflWi dendrogram 'Il~tl tree diagram ~~lll~w'lJfl1l ~'flmilJ!I'lJ1J hierarchical 

clustering Ufl~UlYfl~ '11fti'lUflll ~flf)~lJ'lJll~W1 mh~ '1y\\'!Ylv~'rItl!rlflWlmh~\lf)!I'll~flflf)i''flt\lU ul'ill1\lll U l~ 

ii'flllflll'i 'lliIYllmlfllri tl U';i :::'lflfllJll ftf) 'fl ill::: t fll ~lY~1~ 'fl tl'lJ lYll tl ~I'i tl-.rm'rlu1 fi A'tllJ~villlrltl ~ 'hilIIJf)f)~lJ,. ~ 

tlllH'lfI'lI1l'W 

3,3,2 lltl~I'W'ill (ordination) 11l11f11'mlYfl~fl1';i~flf)~lJ multidimentional sealing ~1IJm'l'l 
.q4..k , I> '1! i!tJ <i' , <V ;I t; Y d <)I0 <)I I W 

2 lJ'fl 'b'~lllYfl~fllll '11 'W ~ ~ 'fllYll1\l"J11JlY'l!'l!flfl'flill l:::lJ:::m~';j::m11~lY'l!t]jflfl'flilllllY'fl~ I 'Il'llm ~fi'lJmllJ 

~ dl I i <:::.;.. $I Q Q i" '1"1 0

1'I11111flfl~'.I~'I111~U'flfl:::~filYl'j1\l I!fI~ 'WfmUlYfi~m'Yitltlfil'W'lfll'IJtl~'lJtll;Jl'!'YIH'lf1f11'1'I'W1JlJ 'lI MDS \l~ fi 

.• filfl11lJlfl~1Jfi (stress value) ~~filii\l~'lbui'Wfm1fi\'l'llJ\lfl~fl~lIli'W~1'11fl~'j~/J~'Yh~';j~w;h~tYl.)J'l! 
_ ... d. • I... T .J ~..... "l 'iI ~ , t "4 '1 "d,
ilfl'llill 'VIUl'lfi~l~IJ~'I1H:;~'I111~fllfl1J1~'YIU'YI\l';j~ .'fl~mmml 0,1 'IllnIJmllJ11 f11'r1'Y1 'fllJfl1llJ'IllJl!J fll'! 

&ftO~mllJ'IllJ11J~uVi\l:S~ Uviti'lilfillflllfl';h 0,2 'IllJ1Um1lJ':hfll'l'l~illlil.ith~lliif) mj'lll11l1Lml~Mgll'1 
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1 1l1:1J1tl!'Ill~'W(:U1:llitlJV!1}''Wi~'I11\ilfffJ'' 11 2539-2543 

N 

l.!.fI n.'t1 l.!.fI 1l.!.!J 't1.1'1 itt1 n.f'l lI.fI n.!J VU'l 't1.!J li.fl 'I'll.! .J1.I!l1.lV!n 

20 3 139 480 211 130 130 299 445 371 283 118 2,628 195 

2 168 33 191 183 184 77 344 234 288 103 69 1,876 182 

11 41 50 126 113 210 437 272 149 450 411 143 2,413 176 

63 7 248 169 271 166 281 267 424 365 184 118 2,562 195 

31 28 271 250 260 268 138 328 307 219 250 179 2,531 212 

26 49, 148 243 208 192 212 302 312 339 246 125 2,402 192 
d ~ ~ 

flm'W\il'i1~1!)1fl1ffHH1\ilfffJ1:l 

-<>- 2539 -0- 2540 -0- 2541 -x- 2542 -- 2543600 'I 
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3 tl5111tl!U1NU(iJl'IlillJfI~)'hj~~'I11f1l'1''i,]\'liulIViih~1~ (2543) 

.. •. 
ipLfIl'Vl 'Ill ~ fl lIJ 1l1'VllIl;l:::lfltl'UfHlI 1 

IIImmfffl'Y 1~tl! 111'V11hm~ fll Uf11'i'Hll'I!; lflii'tltl~ U111J f1l'1 'eH l'I::i~ 8 '!fl tl'1n~l1J'Ji1~ 6 l;; tl1J'V1'lJi1 

~1'I'Iu1Villln~1Immf'l~.i~mmVi 2 Ul'I!; 3 ihh~fhiiffU iiitl 
.~ . , 

- f,ltl!11)JiJ'tlNU1 (temperature)ihhltl~U1JlI1Jll~iWlb~ 22-32 tl~1f11'lflll~f)l'I' 
~ 

- f111lJ 11H~Hl'I'~ (transparency) jhhltl~o1Jntlll~tlglu'J1,~ 20-80 !'lfU~llJIII:;-
- n1lJl1'l1Jfl11'l11'lU.1H (pH) iifll!tI~VUlltll'IH)~lu'J11~ 6.2-8.1 


- m~\'Iuliil~ (alkalinity) iiflllt1~uumJlHtl~lu'l.h4 65-240 illllifl:llJlilllll 


- ~r:nlJm:::~l~ (hardness) iifll!tI~1I1JUtll'l4tlglu'J114 74-400 il1:lafl5lJA\1II1 


- !ltlflo\jl~Ull:::ll11l (DO) iifl11t1~lIUUtlMtldl1J'J11~ 5,D-8,5 ill'lilfl5lJ!ilm 

~ 

- mrutl1J'lllltltlfl'1'l!.i'ill'l'1::: (C02) iirhltl~01JHtllHtlg'tu'J11~ 1-9 illliln:llJ!illlll , 
- fl11lJl~:U (salinity) iifh!tI~1lUlltlll~!lQlu'l114 0-35 rhulufl'u 

, . 
fhm ~ O'tltl~1'Jtl!l11'V1Ul~lfl 8 ~fl it1'i'Il'V11.rhiifl11lJU<;1 fl.1 Htlvwilfll\lU fl1fl11 m\'lufl1 filii14 1u~fl 

itn');l~ 1 Illl::: 2 iifl1m~1J'lh4 98-99 ill'lilfl1lJ1alll'i ijfl~ 3-8 ilrhl\l~1l'J114 105-193 illlafli':uA\m rh• 
~- 'JI"'; 41.d. ="",Q,I",.,::( Q . .d """"'4'=' 
Ill1Ifll:::IlIW!!'i'l'V1 1-6 lJl'11mllO'li14 102-132 lJ1:lllfl1lJ!lllll:; 'iJfI'V1 7-8lJl'11l'1<M 333 :lJl'Il'Ifl'ilJ!1:lm fl1fl11lJ 

t..... t>.J ..$,.d I 9 .... I «!! 0 t.d.q I .o:!f 

IIDIl\lYl1:::'ijfll'l'l'j11l'V1 7 Ill'I::: 8 lll'l:::lJfI1!Il110 20-28 l'I'1U Il.mu l'I'1u'lulfltlUl'l'Tn~mmllU l1Jl!<;1l'1:::''i'ltlU 
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t111H1I2 fJ IIIfflJllil'VlHm(lfl1Yl!ll'l:;Ii'l!J'IIf)~1.h!l~ l'I:::~ I'l Hl'.i11J hIi'll'll'Hl'I:::~ '.i :::,tI';h~m! ~lJfi1flth~!$itl'W 
d A 

lJflnfllJO~'Y'If.'JfflJm!l'W 2543 

'll'lin1~ Temp. Transparency PH Alkal [nlty Hardness DO CO2 Salinity 

tOe) (em) (mgiQ (mgil) (mgil) (mgll) !lEt 

1 Ytifu 22-28 25-56 6.4-7.9 80-139 74-160 5.5- 8.5 5 0 

.;
Ilnw ±SD 25± 2.0 41±10.5 7.4±0.6 99±23.3 115± 37.7 7.5±i.l 2.8±2.0 0 

2 finu 24~26 20-55 7.1 -7.9 65-112 80-140 5.4- 7.4 1 - 8 0 

.; 
111M ±SD 25±0.8 35±IM 7.5±O.3 98± 18.4 1I1± 21.9 6.5±O.9 3.S±2.9 0 

3 VillU 23-26 20-50 6.2 -S.O 95-114 85-115 5.0- 7.5 I - 5 0 

.; 
11I1W ±SD 25± 1.2 29±I1.6 7.4±0.6 105± 6.6 t02± 12.4 6.6±I.O 2.5±1.6 0 

4 ih,v 23-27 20-45 6.5 -7.9 75-150 98-142 5.1-7.6 I - 3 0 

.; 
II1I1V ±SD 26± 1.8 28± 9.3 7.4±Q.6 111±25.2 llOi 16.4 6.7±0.9 I.S±1.0 0 

5 Yiff'u 25-28 23-45 6.8 -7.9 75-176 86-166 7.0-7.7 1 - 9 0 

III~O ±SD 26±0.8 30±8.6 7.5±0.5 106±36.6 121± 31.6 7.4±0.3 3.0±3.2 0 

6 
A. 
'YIt'W 25-27 30-58 6.9 -1.8 76-176 90-176 6.9-7.5 5 0 

.; 
111M ±SD 26± 0.8 42±l2.4 7.4±O.4 1l7±38.9 132± 35.7 7.0± 0.2 2.2±1.6 0 

7 VillV 26-30 30- 60 7.2 -S.O 105-200 300-400 5.2- 6.0 I - 3 14-25 

ll1i1u ±SD 2S± 1.5 45±12.4 7.5±QJ 150i37.0 333± 51.6 5.6±.OA L8±Q.6 20±3.6 

8 VillO 26-32 45- 80 7.3 -8.1 112-240 300-400 5.8- 7.0 1 - 4 25-35 

.l nnw ±SD 29±2.2 69±28.4 7.S±0.3 193± 45.9 333± 51.6 6.0±14.9 2.2±1.0 28±3.S 



16 

• 
........·.;l3 Ijfll1'ljJ,j~ 'Yl Hfmml'l't! !!:l~!flii'Ufmh1'llfl !:lD~ m;~ ~::1111~ fm qlJ#hD(h~l$iD 'll jJ fl'ilfill 


., = 
'H'l'tqff~fl11J'll 2543 

.. 
,ftC'll Temp. Transparency pH Alkalinity Hardness DO CO2 

iiifu 24-29 30- 80 7d-7.9 85-180 85-300 5.5-7.4 2 - 4 

iU~V±SD 27±1.4 51±14.3 7.6±0.3 119± 31.6 158±89.7 6.4±0.6 2.6±0.9 

- W'nu 25- 55 6.8-7.9 65-240 5.1-7.6 - 5 JlUlfl'IJ 24-28 90-400 I 

'U~tJ±SD 25±1.3 37±11.0 7.3±0.4 113±59.1 ISI±136.6 6.3±0.9 2.4±1.5 
g 

;.;'6 25-31 30- 45 7.8-8.1 76-200 80-300 5.0-7.5 1 - 2 

iUaO:tSD 27±2.6 37± 4.4 7.9±0.1 126± 41.3 170± 85.7 6.5±1.0 1.I±0.4 

;.;'6 24-28 20- 55 7.1-7.6 84-232 90-300 5.3-7.9 I - 4 

lUt;lI±SD 26± 1.l 34±13.5 7.4±0.2 151±52.1 172±84.2 7.0±0.9 1.6±1.2 

fino 24-32 20- 60 7.5-7.9 80-112 74-300 5.2-8.5 1 -9 

liigU±SD 27± 2.4 35:!:15.3 7.7±0.1 101:!: 13.1 148± 94.9 7.0±1.0 3.9±3.1 

fiftll 22-28 20-70 6.2·8.1 85-196 85-400 6.0-8.3 I - 6 

lil~O:tSD 25±2.1 37±21.4 6.95±0.6 125± 39.3 192±131.3 7.1±0.8 3.5±2.0 
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(;)nN~ 4 (liill) 

fI'l1lJ'Iln'lllJ 

~ 

'l!1-l1'1 (x 10' L'tl<lI'l/!'lU.lJ.) Lll'iJMll~ 

8.Pediastrum 

9.Stauras/rum 

IO.Scenedesmus 

//,Spirogyra 

12. Urothrix .. . 
I lXanthidium 

Phylum Euglenophyt. 

I,Euglena 

2.PhaclIs 

Phylum Chrysophyta 

I.Chodatelia 

], Dinobryon 

Phylum Pyrrhophyta 

, 	 f.Ceralium 

2,Gyrodinium 

3.Peridin!um!, 
1 
! 	 Phylum Cyanophyta 

I.Lyngbya 

2. Microcystis 

lNostac 

4,Osillatoria 

, u, 
ll'l'ill~nfl!Hll!m 

Phylum Protozoa 

I.Amoeba 

2.Coleps 

3. Centropyxis 

4. DijJ/ugio 

5, Tinlinnopsis 

6. Vorticella 

Phylum Rotifera 

I. Brachionus 

2,Canochilus 

021 

0.30 

1,69 

0,31 

0.48 

0,27 

2.18 

1.10 

1.08 

1.22 

0.22 

1.00 

3,53 

1,88 

0.83 

0.82 

3,64 

0.89 

0,66 

112 

0,98 

6.52 

0.23 

2.03 

0.52 

1,61 

1,06 

1.07 

7.69 

2.93 

102 

0,25 

0,35 

1,99 

0.36 

0.56 

0.32 

2.56 

1.29 

1.27 

1.44 

0,26 

1.18 

4.15 

2.21 

0,98 

0,96 

4.28 

1.05 

0,78 

1.31 

1.15 

7.67 

0.27 

2.39 

0.61 

1,89 

1.25 

1,26 

9.05 

3A5 

1,20 

9~1i1n9Viy;u• 

5,67,8 

2,3,4,5,6 

4,5,6 

3,4,5,6 

1,3,4,6,7,8 

6,7,8 

Y<Ul1n'jVl 

3,5,6,7,8 

5,6,7 

11uV)n'lin 

7,8 

1,2,5,6,7,8 

2,5,6,7,8 

1,2,3,6,7,8 

2.3,4,5,6,7,8 

2,4,5,7,8 

2,3,4,5,6,7,8 

4,5,6,8 

7,8 

2,3,4,5,6.7,8 

2,3,6,7,8 

2,3,4,5,6,7,8 

2.3,4,5.6,7;8 

Yiul1n,,, 

YllJ'I1n"l". . 


,ml'l...~ih'~9YlUfLl-iY<u 

l' ,.. ...lJYl1.l\ii'lfll.! lJ, PI. 

hiYlU'~'ill.! lUJ. 

hiY;UL~'1llJ ii."1. 

ll-iYlmm'1ll.! Y'!.IL 

~ 

YlU'~nLvl'!l1-J 

1l-iYiUL~!llJ Yl.tJ, 

4 

Y'lu'tJmlfltl'W 

l' <;l/ 	 ...lJYlULIn'il1l lJ,A. 

.. 

Yiu'VJm~'f)'W 

4 

Y<ul1m~t11-J 

4 

Ylul1m~'il1-J 

4 

y<ul1m~t1w 

4 

Y<u1lm ii'l'il1'! 

4 

Ylul1m~'ilW 

4 

YlU'1 mill'il1l 

4 

YlUl1nLii'I'il1-J 

l' ..lJ'tiULiIlIlW lJ,f'}"n.A. 

l' ....lJ'tiULii'I'<I1-J lJ,fL.... 

'tiu'~m~!lU 

'l'iu l1miiil'l1-J 

YilJ'11m!iiIJW• 
't;u l1miii!lW 

'V~u\'lm~{I'LJ 

d 

Ylu'ljn L~l'lll 

YiU~nl;)fl~ 

http:L'tl<lI'l/!'lU.lJ
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~nmTI4 (i'iV) 

'IlU'i'l 

m1lJ1n'lllJ 

(x10 4 l'I!flWflU.lJ.) IUtlMl.l.f 
..:

'~~1fi"rYlYiU L~!ll.t~~'1fi"l'YlU/bJ'YlU 

3.Filinia 

4. Lecane 

5. Monostyla 

Phylum ArthoPQda 

0.81 

1.40 

1.54 

7.33 

0.95 

1.65 

1.81 

8.62 

7,8 

1.2,3.4.5,6.8 

3,4,5,6,7,8 

Yi1Jl'1m~fll.l 
~ 

'Ylul'1m£il~l'U 

d 

YilJl'1m~!ll.l 

I.eyelop 

2. Daphnia 

3. Moina 

4.Nauplius 

• • 
g 

0.28 

1.70 

1.73 

3.63 

0.33 

2.00 

2.04 

4.27 

3,4,7,8 

3,4.5,7,8 

3,4,5,6,7.8 

3,5,6,7.8 

UJYiUlo;t1l.l n.l'l. 

~ 

YilJl'1m~t1u 

.. 
'YlUYlnLVltlU 

.. 
YilJl'1m~tlU 

Arthropoda 
.8.62 

Ronfer. 0 9.05 ~ 

Protoma .7.67 ~ 
~ 53.91 BacillariophytaCyanophyta lliliiI4.28 ~,.? 


Pyrrhophyta • 4. 1 5 


Chry'ophyta Q 1 .44
TI 2.56 

Euglonophyta • 8. 31 

Chloruph)1a 

.. ~ " 1 II......

iIl'fll14 1VV!'t:;'lJfNmllJ'l!fl'1PJ'lJV~t!'W!'t~flIi'lVl.J l.J1'1!'t!J~!'t:;~ ':;'I111~IlTHllJ\llJ1'WN 

.. ., 4 

I'i'lVl.JlJmll'1lJ(l~'Wqfl'ilm1Jl.J 2543 

http:lliliiI4.28
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fll':iH~ 51.J~lJlrull'YIlNri'~!J1.JhW~'tl~~l'Iih~1~11.JmlV~'tl~~ l~tl1.JlJmlfllJii~w{jf1i1flllJ1.Ji'J 2543 (xl0' 

.. 
t'lilm/l'llJ.lJ. ) 

. .- . ,,, 
fl~lJn'YW1fil'1eu !'rr:;J'l/t1~~llJ~l'Il!l~"l~ (xl0 l'lfaallllJ.lJ.) 

------~ 

•W~ 2 3 4 5 6 7 8 11lJ 1lW~~ 

0' 4 
HfjMfl?l~UYl'li 

BaciIlariophyta 

Chlorophyta 
• • 

21 

!3 

5.53 

0.08 

5.81 

0.17 

5.08 

1.06 

3.78 

1.19 

6.64 

2.11 

6.74 

1.50 

6.14 

0.36 

6.11 

0.58 

45.83 

7.06 

72.22 

11.12 

Euglenophyta 2 0.02 0.14 0.36 0.25 0.44 0.47 0.22 0.28 2.18 344 

Chrysophyta 2 0.06 0.03 0.11 0.08 0.06 OJI 0.39 0.19 1.22 L92 

Pyrrhophyta 3 0.03 0.22 0.00 0.00 0.14 0.22 0.39 253 3.53 556 

Cyanophyta 4 0.11 050 0.36 0.17 0.82 059 0.47 0.42 3.64 5.74 

~JlJ 45 5.83 6.81 6.97 5.67 10.21 9.84 7.97 10.11 63.47 100.00 

" w"UYla1l'1l'1!lU!!1'I1 

Protozoa 6 0.00 0.21 0.18 L06 0.94 0.94 UI 1.47 6.52 30.25 

Rotilera 5 0.39 0.69 0.72 1.47 0.69 Ll4 0.58 2.00 7.69 35.71 

4 0.00 0.00 0.56 0.44 0.13 0.25 0.94 4.81 7.33 34.04 

~JlJ 15 0.39 0.91 2.06 2.97 1.97 2.33 2.64 8.28 21.54 10000 

mllJ'ljfl'ljlJ 6.22 7.77 9.02 8.64 12.18 12.17 10.61 I R ,Q 85.01 

-

-+-~~i ~"l --~1"4---~"2 
~~~5 --~"6 -+-~"7 -~"8 

, . 

. --~"-.-

g?'~ / /' ",/ ~J>. /
d' -n< <;.:-\ ~ 

ml!lI!ltM1f"UII 

,. ,;'ff{~
/"

0/' c~ 

mVi~ 5 1'l111J 'llfl'lpJ'Iltl ~ Ll'YIl'l~ti'Vl !l'W>111J ~VI til ~1~ l1.Jfl 'tl!l~ 'tl::: ~ ~ :::W.h~fll ~qIJA1!l(h~ t~!l1.JlJfl1 11'llJO~ 
~ ,"

l1{jf(ilfl1IJU 2543(xl0 ~'1HH1/l'llJ.lJ.) 

http:1HH1/l'llJ.lJ
http:l'lfaallllJ.lJ
http:t'lilm/l'llJ.lJ
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I'lm~~ 61.l~lJ1 f.t; t,1);1'; rlYltl'W1'W III'i);l ~ t~tl'H\'Wl ~ 1'W ml1)~ 1\::;~~::;l111' \111 tTlJ.J':m 01 ')1$11) 'WlJ m lfjlJ
~ , 

dI A\ ,;:,f 

(l~11f:Jff~fll1J'W 2543 (xl0 1'lI1lil/);I'U.lJ.) 

--- .. .. ...----- ------------------_....~ --~ , , 
""" 0 4,f liI'))U91n~IJU'Vi~~fWHl'U ~111J'~fl·~",lllJl~a'U1l1'i1~ (10 l'lf~l\I~1J.IJ.) 'i1lJ 'ltW<l~ 

llf1'Slf1)J UlllfllJ YltlhlfllfllJ OH1QlfUJ fl1.HJlrJ'U nqllufmru 

, ~ 

U'YilHfltlV'U'Yi'!1 

Bacillariophyta 21 6.23 9.58 7.76 7.34 7.30 7.60 4583 72.21 ..
Chlorophyta '3 1.06 158 1.55 1.00 0.82 104 7.06 11.l3 

Euglenophyta 2 0.38 0.39 0.38 0.36 0.39 0.29 2. 18 3.44 

Chrysophyt4 2 0.12 0.12 OJI 0.20 0.24 0.23 1.22 1.92 

Pyrrhophyta 3 0.56 0.52 0.65 0.61 0.62 0.56 3.53 5.56 

Cyanophyta 4 0.58 0.50 0.83 0.71 0.46 0.56 3.65 5.74 

'i11J 45 8.95 12.69 11.48 10.22 9.84 10.28 63A7 100.00 

U 'Vi" ~fl~a'llIi"»') 
Protozoa 6 0.89 0.98 0.95 0.89 0.91 1.92 6.52 30.26 

Rotifera 5 1.79 1.69 0.96 1.17 1.29 0.79 7.69 35.69 

Arthropoda 4 1.58 1.73 1.42 LIS 0.71 0.75 7.33 34.04 

'i11J 15 4.27 4.40 3.32 320 2.91 3,46 21.54 100.00 

l"I111J'ljfl'lllJ 13.22 17.09 14.80 1342 12.74 13.74 85.01 

12 

10 .".~. n.~. -- n.R -- 'Y..~. 

3 ,
;;i 

;;:i 

!!': 

'", 5 

"!': 
~o , 
~ 

01 ~ •• • .•~ I 
",'t'. 

~ ~.....:)' if'! ¢ 

Ii" ~" ,/ i-!f" 

,~~ GV"'~ if' <'
f ",$ "'~' /'~ of"?

~j1 c " ~"o " 
n~wumnnmulJ 

. 
«4 "o1""""",!.l f

fll'l'i'rl 6 1111lJ'l!fl'l!lJ'lJtl~UYllNfl\1ltl'W (x10 l'lll'1l'1il'1'U.lJ.) Yl1lJll'ltl'Wff1~'l~ t'W!1l'1tl~!'I:;~~:;Wl1~ 

, <:.i" • 4!t 4 4t 

fll~'!lJV\1lJIJWj::;l111~!V\lJt!lJm1!1lJml'ql'!uflllJ'W 2543 

http:l'lll'1l'1il'1'U.lJ
http:l'lf~l\I~1J.IJ
http:1'lI1lil/);I'U.lJ
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!L." """i' v, 4 
3.2 fl11~'Jt il'Jt:llU11::; PI'lI"\! ! fl 'j~bi l VI flllllTl1 m~mtl'UtHU'YHN il~H)"\! 

l""lfi1 ~flfiEJ 1D5lJ 1rumllJ'llfi9;llJU ll:::>i'llul 1'1> ~11'~WU {J ~iJI1fll'Vl 01 'll (')~tlYlll ~fiVl IlV1VII'; ll::;~ \'1 til11~ 

"i;I:;lilill1.lrlTn'il>i4i'll'j14~ 7, 8 1l1l:;:fl1Yl~ 7, 8 Y!tj';hDjlJ1rul'l11lJ'lff)'l!lm1lJ~Vlrlln\lI'il~U 12.0 x10' ±3.6 

l'lilHl/11"lJ.lJ. l~~~Hhn'il~ 8 iJm1lJ'1!f)'l!lJlS4ll"~ 19.1 xl0 '±4.! l'lilltllll"lJ.lJ.II11::;~Vlrlln\l~ 1 iJm1lJ'llfi 

"."j .4 ... 1 .::!'q y.¢!,..., ~ 1 .. ~CI. ~ 
9;llJV{JU'Vll1'Vl 6.2 x10 ±2.4 1'll1l1l/1l"lJ.lJ. 11'1VVl6'IJ'il:::lJ11lIfillltW~fi'IJ 'lJl'JflIVlll'IJ Vlm~tlUlJU1fllJlJ1111lJ'l!11 

... ¢I ""; q.. "" 

9;llJ1\!~l1'Vl 14.5 x10 '±4.9 l'lilllVlllJ.lJ. II'1<J1.JYlq"IJfl1fllJ lJfll1lJ'l!fi'l!lJ~lll"~ 10.3 x10 '±8.6 Vl'll'IJfll1lJlJ111 

'lIilVl1.l~ll"Vllu~Vl~h~1'il~ 8 fill 7.3j,O.6 l!1l:;~',,!Vl~ ~Vl~ 1 fill 3.7±O.5 Hll:;:lU!~tJ'lJrll~1'ilfl11lJlJ1f1'l1i1Vl 
y 

1.l~l1'Vl1'\.1l~ll'IJlJm1fllJ 6.5±1.3 all:::l~!lU\~q"IJmfllJ ~1,,!~ 4.1±1.9 ';hfilm11.m11IYium;i~~~IT1~ljHm::; 
¢(..,5 9 y.<::( "'1 .::tl d • v.::t 1 . d .. 
l~tlV,,1'l1'il ~11mflU~11'IJ ~/JlJflWilllV 0.9±O.! 1'I1i'l'llVmllJ'Hmfi'HmU1);~ll"i'l 'IJ'i!~11'111'il'Vl 8 111l 3.!±0.! 

1l1l:;~',,!1'1 "W'i!I'1~ 1 ;:11) 2.2±0.2 1Ul~!l'IJ ITl~1'il1!~ll'm~tl'IJlJm lfllJall~mfilJ'fllJ 2.9±O.3 

I .. I ....J 1 II.! IV.;' Y .d4 ""0;

f11111l'ij m::; 'il1V'll fl~ u 1::;'lI1I1lJU1'l1l411i'ltlV 'lHU11'VI~ 1'1 Ufl11lJ11''lJ1'l'W ll'lltl~~ !Wll~ ll'::11''lJ11ll ~~lll>1'1J 

1'11'lJ'lIiJVI~Yl'1JlJ 111 t1mhih.JlJ 11'1~lJli'l11fi1U logarithm 'lltl~'lfill'111YfMfii'ltl'IJ~'I'f"lJ'illfllJlfl1DUV ~"'lJl~ 

'IItl~ species abundance distribution >i~fl1I~~ 9 1'llJ':hD~:::'lIlfllJm~IHfi'>ltlU~\~lJlJ5ni\j~" 3 llll::: 7 ii 
....;w "q ........,. "dJt:l 
II fl"IJ ill:::!lll::: itU11U lJ 'II!l ~ flll m::: .1/J'\I tl ~ 1.1 j::: 'lIll1lJ H l'f ',N fli'l tl V \J 1flm ~ I ; V~ llll'1'1J 'lI'W >l1I1'l1l ~ fli'l tl'W 'Vl 'Vl 

, , , , 
~. I • ~ • ..1" '9 W ~. , • '" '" 

fl11lJ'l!fl'l!lJlJ1fl i u 111'IJ tl~ lJf11 ; m::: Il 1V 'IItl~l'ffUflnl"mtl~ i U1::>llJ VlVl1 fiJI ~Vlll'lnil tlU'1 tlma 111'VI~ jJ~m~ 

.q .. ! q • .f.., , '" d ~I 
115 ::.,01VlU'lIUVlllll::1l 1'W1Ufll A'W ~"11'1n\Ju lJfl11lJ'Hll1fl 'I1tl1VlJ111f1111~ll'ln'iltl'W '1 llll::u 1::'lf1!llJ 

lll'f ll~ 0'"tl'Wl~VU Ylq"IJ 1l1tllJlim ~m:: \llV'IIV4D ~:::'lIl1'llJUYlll4 0'i'l V'IJ ~ lfl11!~1l'W t'W '1 

m llJ!llllVfll1~'11 1l~1h ::'lf1fllJ u Ylll~n~tlV lim llJflll1Vflii~ 11l11!nv~t1'W fl~m~ l~~ 9 fl11lJ flll101'll1 4 

'\Jtl~~>1~ 7 tIll:: 8 il~l1!~,,!fl 90.8% ~>I~ ! um; 5 limllJfllllU!lii~~,,,!~ 50.5% lUll~tl::!~VUD1:::'lIl11lJ 
" y,." .;,t I 

IIYlll~ flfltl U 11 ll1eJ11UlJflIfltlU1:: 'I111~ 76.9-89.9% 

http:l'lilllVlllJ.lJ
http:1'll1l1l/1l"lJ.lJ
http:l'lilHl/11"lJ.lJ
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..'" ~ ~1 y -! <I <J 'I !' <V , '*I
1'l11H'f17 Yl'l!U f1Hff'il~lJ'j~'l!lf1lJ UYffl~f1l'lm.J\ll1lJ~l'lffn1~ IUf1);l~~);l:~ 'i:1111~f11'jtjlJmtJV1~!Yl~U 

.. lJmlf1lJ iNy;qfl~f11Ull 1543 

.; 

~~llln~ Wilm~1J~i'1YimJ 
fl11lJ'l[fl'lflJ iIl1W 

- ,li''!ill i111lJlJ1 f1 'liil¥l 
"" ..,; • ,d

11 '!iU fl11lJ! '\'Il! \'1 UlJ ~WmllJ'Illlln'111nV ,(xlO 19!mVll1J.1J.) 

15 6.2±2.4 37±O.5 O.SiO.! 2.2±O.2 

2 21 S.9±5.2 5.0±1.9 0.9iO.0 2.6±O.6 

3 27 109±6.2 6. 0.9,,0.0 2.S±O.5 

4 21 8.6±2.8 5.!±1.2 O.9±O.O 2,7±0.3 

5 23 15.3±2.9 4.8±1.3 OS±OO 2.5±O.3 

6 27 14.4±2.7 6.0±6.2 OS±OO 2S±O.3 

7 21 11.6±2.3 6.2±1.6 09±OO 2.9±0.4 

8 36 19.1±4.1 7.3.:':0.6 O.9±O.0 3.I±O.! 

.. .; 

fIlllllW 25 120±3.6 5.5±L3 0.9=0.0 2.I:!:0.3 


1'l1" H~ 8 .r'l!iI1 f) HffjmJ 'j l;'l!lf1lJ !!Y1'tl~ft., ~1l1'l1lJl~61-l~~h'j 1~ 'ltl f1);l6~);ll; ~"l;11".iNf11'j~lJ~'16ciH 

!~mJlJmlf)lJii~!~mJY1q!'f~m1JtJ 11 1543 

~ "" '" .d11'1llU 'Ii\J 11 fl 'j llUfl'j TYI Vi U ,li''llUfl11lJlJ lf1'llVIl ~'ll1l1'l11m'l'h'i\olJ ~'liilf1'nlJ'Il alf1'1l ftlV , -.(xl0 19!1lM:nl.lJ.) 

lJmllllJ 28 10.9±3.2 6.5± 1.3 09±OO 2.9±OJ 

;hmllJ 23 14.S±4.9 SO±1.6 O.SiD.O 2.6±OA 

l~i.]lll11filJ 18 10.3:2:8.6 4.1±1.9 0.9iO.1 2.3±0.5 

f)'j fl~ lfllJ 28 12.9±4.4 6.3±1.2 O.9±O.! l.9±OJ 

tl1.W10'W 27 12.2±3.7 S.9±13 O.9±O.O 2.8±O.2 

Nlffllmo'W ')'-j IU±65 53±1.8 0.9±O.1 2.7±0.5 

,hmllv 25 12.0±5.2 5.5± 1.5 0.9+0.1 2.7±OA 

http:19!1lM:nl.lJ
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v , J ' 3.3 IlWill>lll\ltll 'l;;;'lI1fttlll'W1:l~1l1'l6'U 

f1l~11m 1~rli'l11lJiflJyT'Illf'l1<l1 ~9f'l!nh (Mul ti variate anal ysis) '\J tJ~lh ~'lfl i'l lJ!tY!lwiI'l tJ'U" llJ 

fml,ml::rI Guster analysis 1m:: MDS "llJ~\'ldln~1'Wi'll1tJ111::~ 'I'nrllI11lJlHlllti11h::'lflfllJ'1l'1lfl 

d'l'W 5 fl~lJ ~;::t1lJ!'hiflJ1.h::iYl'lil'fl11lJi'lti'1~fl1\~;::1J1J Bray-curtis 72% tll'l::fll Stress value 'UlJ1f1l1 

.." <I'.d IV I .dl!VL:I '""'!y <:::I', Y<:.11 1.d 

1lml::Yf MDS l'l 0. 14 !tl1fi""1mlf11~I~fl\llJl'l ~lJf1'lllJ'Illl'lilJfJlJi'l!l'll'\J111\!~UI1::;lJm Ifll1ti'l~1mllJYflJl~ 

d jJ.:,. d 
l'lml~)1 (fI1'1'l'l'l WJ 

,.. I JV • d,J <'>\"'" "'" ""-.., 11: 

fl\]lJ'rl 1 1. :;::n1JU'f11~~\'l111n~'rl 1 '1HlJlJ'rlny!i.'\~lfl'llnrl'J'rl~ll'1'1l'lll 


fl~lJ~ 2 'll'i::fl1'l'lJfI':w~\i1ih;'lIl~ 4 ~11~'W~'f1MllYfmhlHh'W"iilJ'lf'W 
, ,. SJ $I 

fl~lJ{13 lh:;f1111J~'~~fidl'i,~{12, 3 11l\J'lh1{11i'1l1'Wli.'\~frlllJI11f1i'WMUl'hl1iJ11YfI1U:;1 
., y 

fl~lJ~ 4 'I.h::;f11'11Jfl11J~~dlnll{15, 6 t1fl'hJw::;iJnffl'rlVlfrlllJ11J1'U1l1m:ml1'Wll1f1M 
, . ~ ~ 

fl~lJYl5 l.h::;fllllJfl1~~~dln~-Yi 7, 8 t1fll!Jw::;{jnff1l'lVl'\J1'I1Ulfl~1'I1J~'Wg~ 

III fl flul,m l:;rI Cluster Ul1::; MDS 'UV1'll:;::;'lflf1lJU'I'l111 tlf11'1'W' \Jfll1tl-lI1::;~l'l1lJl~V'W~ffU'Jlll!ti1 

1~'W 3 fl~lJ ~rl'lJth::;iYl'l1fmllJfl"lVi'l~~UlJlJ Bray-curtis 92% Ul1::;~l Stress value '\I1'I-lf11'i1Iml::M 
, ,.. :01 , 

MDS {1 0.05 1l11fi111fl1Y! m; il~milJ{1'1#i'lt)l!lO!llf11\!1~1 hWlJ!J1I'i'th::fl!llJ'U!J1flqlJt11il(!11'VI-Yi IlJ 

! d _I 'j) q.ot d 4 ?I Q.'0. " 

fl'llJl'l I u'l~fl!llJmllfll:;11111~ ~\J,\i1!l'W:W'l,llfl:W '1!~lu'W1'l1U'l1'W'\J!l~Il~UI1~ 

f)qlJ~ 2 tJ'j :t;f111lJ#i"1Jf1m11'l1'i1 l'Wl$111'l,l'l'l'll:lfllfllJ &w9f'lUl'l'WI~lJlo\i'lll~~'W 

fl~lJ~ 3 ,h ~fllJlJfl11Jfl11dl11\l1'W1~1'I'UlJfl11i'llJ fl1fljJlfllJ nWJl!J'W 1t11::'Villff~m1J'W 1l'J'WI'l'l 
• 

IIl'l'W'Ii1~u llJlfl 



• • 

30 


-.L-..-..-..-..-...-..~..- ,~ ; 

,~ 4 


~~ 2 


~~ 3 


r· 
~~ 5 


'-.--- ,~ 6 


~¥1 7 


,¥1 8 


50 60 70 80 90 100 


BRAY-CURTlS SIMILARITY 


Stress~O.14 

G G 

o ,f.\ 
ou 


...; Q". ",,'! ""'" ... .J/ q'
mWIlIO Dendrogram 'U!J~f1l~1Iml::;ll Cluster analysls(fIl'l'l1JI-I) Ui:l::;fll~~>lfllilJfll~"ml::;ll MDS 'll~lJm 

Stress Value = 0.14 (fIlmiH)'Uil~'!h:::'l!lfllJU'l'li:l~nl'lill-lflllJ~l'lil11'l\l III fl1:llJ~'<I::;~~::adl1fll1~1J1'l1il!h~ 
.. '" GIl'llllllJf11 lfllJil~l'lf)ff\Jf1l!lll 2543 I 

http:Stress~O.14
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, 	 I 'i1~"Illllflll (3) 

- ~'Ulflll (2) 

I llflnflll I) 

'-l ,--' 
Ji 

mfltjlfllJ (4), . , 

i, I. 
I-i "----- ti'U~l~'U (5) 

_____L'===c== Y!qi'fllm~'U (6) 
80. 	 90. 100. 

BRAY-CURTIS SIMILARITY 

,J 

Stress ~ 0.05 

G 
4 

8 

Q 	 ~ ~ • ~ I ~ ~ 

ftll'lnll Dendrogram 'Uij~fllnlrl11~YI Cluster anaiysls(m'l'l'lJ'W) Ufl::f11~.I'lf1111Jfllnlrl~1::;YI 

MDS 9!~ijyh Stress Value ~ o.o5(m'l'l!h~) 'Uij~1.h::;'lIlf11JII'I'lfl~nl'leJ'llI'll1JI$iij'WffWl. 
1'W I'lfleJ~ fl::: ~':i::;YI'h~f11:; ~1J~1eJth~l$iij'll1J f1:; 11'l1J ~~'I'l t:)fj~f11 V'll 2543 
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-<'!> _~ V.! V Q 

4. 'l!UAntl~1Jlmtll<IAJl1tl1AU 

"_I "'" _I'.:: <V',f v.::::.
4.1 ltl~fl1Jl::;fli')'lJ~fllA flJliJ'ljil'lj"'lItl~1J>mlll'lJNtT.1J\lmAU 

.,fI «' """ .... 41«':v .... q d 
~11'lfl1~I'1fl1n'N flli;::: I'lV'lJ'liUrl rrlllJ11'l1lJU 1l~1.hlJllll l'f ",11UlflU l Ufl tlV ~ Cll:~ flllJfl151~ 111 10 

v 

UIl:: 11 rI'lJrl'fl'hnl'l~UYI~l1lJfl 15 fl'jV'lJflr, lu 3 Phylum lh::l1ll'lJI'I'-lf) Phylum Annelida'l'nl 2 

f11ll'lJf1r, Phylum MolluscaYnl 7 f11ll'lJf11, Phylum Arthropoda 1'1'lJ 6 mll'lJf1r, f11'mrl~frl:;\lllJ 

flllJ~flft1'j1~Yl'lJl1~rlftl~ 1\l~ 6 ~1.FhJ1W f111lJ'lj111lJIJ ~ilYl 792 ill1/"1'jl~llJl'l~ ~ll~ll~lJl '1I'I'wi~rlftl'i1\l 

~ 1,7 1m:: 8 rl1Jij,J:;lJllllfl11lJ'ljfl'lllJ 636, 609 Ull:: 571 ~'/m5HIlJVl> 1'l1lJih~u Ull::;lgllU~ftTj1~Yluil 
li:rlJ1WIJ'lilrlfill 19l1Ufl1f1g1fllJ ~li:;lJlWmllJ'IIf1'l1lJ 737 ~'/I'lTm!lJI'l5 Utl:;;il'1lIJ~ilYihHgllUlJfrllf1lJ 

, , . 
Yluilli:;lJ lW f111lJ'ljf1'11lJ 373 ~1/m> l'l!lJ m liJmll'li' lllJ 1l'1lll~fl5ll1Jfl11lifl ill il'l~UYlYI1JYI'll1lJVlIi lU1W 

1111llf11l'f f1l1Yi U'liUVl f1 'ill1J1'l11'1lll1ftl'l i 11 til~UU~1:l::fllllU1'l11'1lll ~ 11.1 11::; ~rl ftl~ 1U Utl::;\gllU ~'l'ilm:; 
• .! a, ?I " dq .. 1 w .. ,,~ q w

l'fl'i1\J 'Jj1lJfllllJu:; llUlI:;'Il01fl11lJfJ iUf)1:;WUll'ill llf11l'f'llll1f111'1lU YI1J1H1Tl1U1VlU iUmlllJm1 

, '" ,da1 " ~" ' ~ " ,,~ ~ Palaemomdae IlJUmpJ1IIlJ Vf1ll'f'llV1f1TH'llJIJ1l'IVl'HJVll::; 66,67 lV11:l1lJllVlUfl l'fVl111UlYiU IUfl'HJlJ 

fl11 Thiaridae lIll:: Vivipaddae mOfl1l\'Uf)1'jYllJ~VUll::; 58.33, Ull~ 56.25 flllJih~lJ Ul'1::~l~'lJ 1~w 

li:;lJ1Ill\J::rlmmJ'lJfl11 Palaemonidae , llJUf1~lJ~iJ~l~tIlY~l'hU 1~ulijlJllll\l1~"lrlffWl'1~ 22,3 'HNl'1~ 
lJl1I'l'utilifl111U'1~u1Uf1"H)lJfl11 Viviparidae Ull:: Thiaridae iJft~fhU1~1J'lh:;lJ1W~tWll:: 16.2 !La:: 

" "" .::l11.21'l1lJl1lVl'lJ (1'I1111l1 12) 

1 
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m':iH~ 10 'lfU'il ll~lJl!lmft:;fmU'l'i~m~ \llIHYill1YfWliiiu~ ~'lJ hJll9i"':;\l'ilffl~ 11l 'lu 'il"!l~"::;~ 1:;'!r;h~fl1~, . 
, ..... , ~ 4 "'" v 

l!lJ'il1\9U1~L'il\9UlJml'illJ\l~'l'iql1\lf11V'U 2543 (I'I1NI1'jl~LlJm ) 

~----.-.--~------.-----------------~-

'liii~ ~~1i1nijl(1'i1li'l1~ mjJ~,)-_._._.__._._--_._
---~--------

2 3 4 5 6 7 8 

Phylum Annelid. 

Class Polychaet'l. ( 1·~tll~8u..,:m) 

0 0 0 0 0 7 30 30I) Family: Capitellidae 

Class Oligochaeta ('1ft'li'l8Ul,h 

0 22 74 15 15 59 37 0I) Family: Tubificidae 

Phylum :vIoUusc. 

Class Gastropoda (11flVfh!1i1J11 

370 96 67 37 81 37 )5 0I) Family: Viviparidae 

0 15 7 67 22 52 59 822) Family: Bithyniidae 

96 22 52 59 III 59 82 73) Family: Thiaridae 

52 0 0 22 15 59 89 III4) Family: Valvatida. 

0 0 0 0 0 0 52 1045) Family: Neritidae 

Class Pelycypoda(1111Vll11~fh) 

0 0 0 0 0 30 22 371) Family: Corbiculidae 

0 0 0 0 0 74 0 372) Family: Amblemidae 

Phylum Arthropoda 

Order Crustacea 

22 74 141 I! 8 III 222 193 89I) Family: Palaemonidae 

2) Family: Potamonidae (~) 0 0 7 7 15 30 30 74 

, 
Class Insecta (.l1rlm.jll)J~'1111) 

7 37 7 15 0 37 0 0I) Family: Chironomidae 

44 22 7 52 30 67 0 02) Family: Baetidae 

0 37 45 59 7 7 0 03) Family: Culicidae 

45 30 37 52 15 52 0 04) Family: Libellulidae 
---~,-.--

fi11lJ'l/O'ljl!( ;;i1im~1~1)J197 ) 636 355 444 503 422 792 609 57l -
~11.111.1':rililnwtJ 7 9 10 II 10 14 10 9

I 



34 


~ ""'.". I OJ <I ""'" .,,; t 4 Il •

fll'3N'I1 11 '!fWIiI iJ'jlJlIl!Ull:fmlLW,m::~lV1:'(I'l1'11UlIi1U'YIW1Jh!UIiI1l:!1iI!J1Hrl'j'j~lWrlllI'Hll:~ 'j:::'I1'jl~ 
I.,.,. , ~ d... w 

fl1'jtPJIiI1I'lm~!IiII'lUlJmlrllJtHwqfl~fl11JU 2543 (\il1I\iI'jl~llJ\iI,) 

..-----~.~.. -----~--------.--,.~-~ 

'lri'i~ 11l8l.l1(~119l1'jl~llJm) 
~---.. 

Phylum Annelida 

Class Polychaeta (1ti'liitl'lJ'Vl~IIl) 

I) Family: Capitellidae 

Class Oligochaeta (1ti'I?]tltllh 

I) Family: Tubificidae e 

lJmlfllJ 

0 

28 

~ 

lJtlllllJ 

0 

28 

j'jljlMl1lllJ mfltjllllJ 
.~---

22 28 

28 67 

ntluwll l'l1]\'Iilmutl 

0 0 

17 0 

Phylum Mollusca 

Class Gastropoda ('Melmh9iul) 

I) Family: Viviparidae 

2) Family: Bithyniidae 

3) Family: Thiaridae 

4) Family: V.lvatidae 

5) Family: Neritidae 

Class Pelycypoda ('Ml)Ullel~fh) 

I) Family: Corbiculidae 

2) Family: Amblemidae 

50 

39 

28 

33 

17 

II 

22 

167 

78 

67 

78 

33 

6 

33 

100 61 

28 44 

67 94 

39 61 

II 28 

17 22 

6 1] 

89 61 

17 22 

S6 5S 

33 17 

22 6 

Il 0 

II 0 

Phylum Arthorpoda 

Order Crustacea 

I) Family: Palaemouidae 

2) Family: Potamonidae (~) 
• 

Class Insecta (~11i81J111JIlnh) 

100 

0 

94 

22 

128 133 

17 33 

178 94 

39 II 

I) Family: Chironomidae 

2) Family: Baetidae 

3) Family: Culicidae 

<12 Family: LibelJulidae 

tl~lJ1\l!1l11lJ'l/n~( ~1i1'ml~11J1l'j ) 
.-~..~-.. 

.. .... d 
~11J1tl'J)1.jil'Vl'i'lU 

6 

22 

6 

II 

373 

13 

II 

39 

II 

6 

673 

14 

1] 28 

22 33 

50 22 

11 72 
..~-. 

557 737 

15 15 
--------_. 

22 0 

22 28 

17 11 

39 33 

573 388 

14 10 
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.do _I'" d .dq ..". .... .... <I :Sf ",,>.J 1 .

9lnHll12 1J'llJ1WIIlM!I'&l:::mllJl1 !Ufl1'l'im'liU~mlJUfln~~'l1'\.!l~·U'l1'i1U '\.!flatHa:::j 'l::;1111~ 

I "". l.<!:l .-:!t "'" " .... 
flT:i1:!lJfl16~1~ 'l::11 11~ l~lJ'lJlJfl'jlfllJl1~'i~qff~fll~'IJ 2543 (fl1/fll'jl~llJm) 

w ~ 
4
~'ll1Jl'ln'l'1W1J l.t'llllUlll!W ff~ri1'.l ~l~1Jl.w m·JlJrll'.lf111W1J al,]1J I~U!l'll11rl 

(~lI¥lUJ) (%) (1J:imlU) (%) ('Yo) 

8 ±7.78 1.5 15 10.42 15
1 )Capitellidae 

28±22.03 5.2 8 29.11 8
2}Tubificidae 

8S±43.l0 16.2 2 56.25 3
3)Viviparidae 

, 38±22.06 7.0 5 47.92 4
4 )Bithyniidae 

61±21.50 11.2 3 58.33 2
5)Thiaridae 

44±22.09 8.1 4 39.58 5
6)Valvatidae 

20±10.21 3.7 10 22.92 10
7}Neritidae 

11±.7.78 2.0 \3 14.58 13
8)Corbiculidae 

14±11.86 2.6 14 12.50 14
9)Amblemidae 

12I±32.68 22.3 66.6710)Palaemonidae 

20±14.31 3.7 9 27.08 9
11 )Potamonidae 

13±1O.32 2.4 12 16.67 12
12)Chironomidae 

28±7.12 5.2 7 33.33 6
13)Baetidae 

20±15.93 3.7 11 18.75 11
14)Culicidae 

29±25.07 5.3 6 31.25 7
15)Libellulidae 

http:29�25.07
http:20�15.93
http:13�1O.32
http:20�14.31
http:12I�32.68
http:14�11.86
http:11�.7.78
http:20�10.21
http:44�22.09
http:61�21.50
http:38�22.06
http:8S�43.l0
http:28�22.03
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v.c::c" 11 f v!/tI~
4.2 1'1.1"1.1 'Il1l'll"l.l!lO:;~1111 ! ft1~1:1', HIl11Url1111~m[J'\I1'J~1:I'1ll1"l'llll~ II 

I'l'tlfll ~ Nfl lJ 1tllllJ1rufl11lJ~fl'l!lJ u 'tl:::~'lfillfl1 ~ l1'~1~i!l1fil'l'l/J I'll tN n~rrl'lU1~1.Ji 1.J' ,vi II :::~~ri" 1~ 

1l'tl:::'~ll1.Jri",~ (1'I1m~ 13, 14 !m:::mrl~ 12, 13) rlij';htllllJ1Il1f1':JllJ~fl'l!lJl'lllJ~~ril~1'ill'lla() 542 ~1I1ll1 

';lH11I1ll1 IIllV~lllri"'~~ 6 ~\l11lJ'l!f)'l111~~<!1ll 792±385 1'11/1llm~llJ1ll1 \1'tl:::~l'Iff"''il~ 2 iim111'l!fl'l!1I . . 
91 .::::t <I.' , ~ ""'0' ~ "" OJ 

'Il lll1'l'ltXlll 355±214 1'11/1'1 "1~!lJI'I1 l1'1'1l1I'1ll'll'l'lffn::J'illl'1ll'llmflQlf1lJlJmll1~fl'l1lJ~~<!I'I 737±253 1'1111'11 

11~UJ1'I1 !~'il'llrlqfilifl1V1.J ~mllJ'l!fl'l1l1~l111ll 338±104 1'11/1ll1'Jl~!lJI'I1 .J'lIilm1lJlJ1fl'llill'l1;j~lllll1'1l,Vl 

..J: ~ ~.d J .<!:I '1 M 0' """ i"
ffU1'il'l'l 6 fI'il 1.0;tO.3 1l'tl:::1'l1<!1'l'l'l ~IllVl I fI'il 0.4±0.3 U'tl:! '1.J!Ill'il1.Jl1'1'i1~fI1111111fl'll'lll'ltl~tXl'l 'Wllll'il1.J 

M 4 0'• <l.IQ.d <II• '0 o<!!." 

f)5flQlf1lJ LO±0.2 Ull:::1M1.JYlqfi'ilfllV'W I'IltXlll 0.4±0.! I'l'lf'll fl,llllVl1lVllJlJVl~ ~1lll1'111IlU'tl:::'I'l'il1.Jl1'1';j11l 

11 ".:::1, .... i I I..,. I w .::::t i t:I .J.,!f.::::t ;
,flmfltl~f)'Il !l'll1l1ml~l!iIJ 0.9±0.2 flll'l'll'WfI11lJl'I'tllfll1'tl10tl1tXl'l 'W~l'lffl';l1'ilVl 6 fill 1.8±0.3 U'tl:::1'l1tXI'l11.J 

dM <lJ.c!:lo a: 
~I'lVl Il'lll 0.9±0.5 ,"W1I'l'il'll!\'111'iltl~1l1'l11ll'il'llmflQlfllJ J.9±0.2 

1 ... 1 4J tJ' 9J """ ~ ') Q> <v" 91 Jd '" <v 
fl 1 ';1 Url1 m::: 'illt1'11 II ~ 11 1:::'lflfllJ l'f1'l111 'Wll'l1.J 'lI~Ul1'1ll~ !I'IOfl11lJ l1'lJrI'Wli'll'il~" 'iltl'tl :::n:::nlJVll';1 IJ~ 'tllllliJ 

1ll1lJWI'l~rliJlJlf) iliJfh~l~iJ1IlltllJllll'iltY1'1l logarithm 'IIll~fI'H)1Jfli',il'1ll11'1Ul~'W~rliJ'illf)1I1t1 iiJilllo 

1ll11111hJ!)~ species abundance distribution .r~mrl~ 14 rliJ';htl'i:::'lIlflllifl'l{l1Ul~'Il~rliJiJ:;I1Il1~1'l 7 jj 

w Ql5" ... .ct otV <V'tV"'9I ...111 J 
'tl flflru:::U'tl :::!!lJ 1 1J lI'Ull~fll'i t11::: 'illl1'11tNiJ-;:::'lJlfllJ l1'1ll 1 l1lJ lVl'W 'illflfl111';1 1.1 ~'tllVliJfl'i II 1Jfl11l1'1'l1111.!11ll'W11 

l1f111lJ'I!fl'lllllJlfl1iJ111U!) v iirll1fl1:::; ~ 111'IJ !)~!d'1.Jm 111~ llg1'W ~::::';1J~.hfl11 ~"fflnj)~'Il '1 Hll:::!!l1'1ll~il~ 

fm m:::: ~ 11111'l/l'lJUVlU'tl:::: ~llJl'1lfh11.J~Vlriln ~ il iiml1Jl1nlt1l1 m /llJ If)fy.h~lllthn'il ~'Il'1 U'tl::::iJ1:::'lIlf1lJ 

if1'l111 UIf;l1J!~!)lJmflt]lf1l1iifln fl ~::: 'ill/l'U !)~tl'i :::'lfll'lllifI'l111UlfilJilIfl111$i !J'Ilt'W '1 
p ~ AI <V <I 91 ... 4:i Y <!Q '! $Id <V <V .d 

ml1Jl'lnl/lfl'tl~'IIll~111:::'lflfllJ1:1ml1'1l1Vl'WlJmllll'l'tl1I1f1'tl~ tlnmlJ~fllJlll~ (Illl'iH'Vl 15) \l11lJ 

fl"'l(Jflii~'II'il~'!lI'l~ 2 U'tl: 3 ii\'htl~1:lVl 86.48% ~Ill~ 2 un:::: 8 jjmllJfI"'l(Jflli~~l1:l" 27.30% '!1J!!Ili'tl:::!~'illJ 
~! <V '" Sf <10 !11.... a I 

111::: 'lJll'llll1'mlllJlllllJ fI 'tll (Jfl'll'llt1!Ill'il'iJ 1 ::::1111~ 73.56-91.46% 

http:73.56-91.46
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.::i• ""'.0::(1' v AI t/ 'JI..,. (I 9 • f.....<>,t oCt
m':lNlI13 f»'lflJ 1f11~ff1H1J1:::'lI1I'llJ'Mnl1'W1YlU""lJ~f1ffl':n~ IUftfti:l~ft:::~ 1:::11'lNm':l"llJ"'li:leJl~lfti:lU 

'" ~ 
lJfl'l'lftlJIH'V4qff'ilf1WW 2543 

---..----.. 

1l11lJ"fl'ljlJ 
q • d "" .... ...,.. "" ''''' "" "" ~~lhn~ 'lfU>lfl1!llJ11 'iJ'I'I'YilJ (~l/~Un 1'I'lfUfrJllJlJ lfl'lfUill Vl'lfUlll1lJl'VI11i'l UlJ fl'Jf'U frJllJll ~1fill~lU 

1 7 636±295 OA±O.3 O.7±M O.9±O.5 

2 9 355±214 OA±OA O.7±OA O.9±O.7 

3 10 444±260 0.5±0.3 O.8±O.4 J.2±O.6 

4 11, 503±209 O.7±0.3 O.9±O.O J.5±O.4 

5 10 422±151 O.5±O.2 O.9±O.O J.3±O.3 

6 14 792±385 LO±O.3 O.9±O.O J.8±0.3 

7 10 609±156 0.8±O.3 O.9±O.1 1.6±OA 

8 9 571±281 O.7±O.2 0.9±O.O L5±0.3 
, 

.
d 

fl1IIHW±SD 10 542±244 O.6±0.3 O.8±O.2 I.3±OA 

m':lN~ 14 ~'lfillf11~ff~1~1iW)j'ftlJff~rll·nr'~U""lJlfii:lmh1'l'i)lUflft6~ft:::~ ':I:::11'h~m'i~lJ~'leJd1~ 
.. '" ~ 
lf1eJUlJf1nfllJ(J~'V4qff'i)m/JU 2543 

fI11lJ'ljfl'ljlJ 
_ .d 

'" ... "'''' "" .... "'" ....1~6U 'lfU1'I1l16lJIl11i'l'YilJ (;hIll1.lJ. ) >l'lfU m llJlJ1!l'lfU1'1 fl'Jf'U m lIHi'lll'YWlJ I'l 'lfU1l11lJll111fill1110 

lJf1nfllJ 

.. 
lJUlfllJ 

'V4q')JillfllJ 

mfll:)lfllJ 

t'iU(J1tJU 

'V4l]ff~meJU 

13 

14 

15 

15 

14 

10 

373±!94 

673±411 

557±!78 

737±253 

573±173 

338±104 

O.5±0.3 

O.5±OA 

O.8±0.3 

1.0±O.2 

0.6±O.2 

0.4±O.1 

O.S±O.3 

O.7±O.7 

O.9±O.! 

O.9±O.1 

0.9±O.1 

O.9±O.O 

1.l±O.6 

1.0±O.S 

1.5±OA 

L9±0.2 

1.3±OA 

1.I±O.2 . .. 
fll!IH'W±SD 14 542±219 O.6±O.3 O.9±O.2 I.3±OA 
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IV t _. V .: v ~ 
4.3 fll'l'\)Y!fl"\!'IJ'IJ'l':::'Illfl'IJtT~l'11mY!'U 

fm1If1l1:::MfI'll:l,Jj:1lJ'VI'tJllmnuw1mh (Multivariate analysis) 'IItl~'1.h:::'lIlf1lJffl'rlM,rli>hj~llJ 

fm11f1'i1:::M Cluster analysis un::: MDS ~llJ~~nhn\)illfln{Hn:::~ 'I1'lJ-hmj~l~ll 3 milJ ~.,:::t1'lJfh 
<lI 44 'J/ "'" + I Q 4' .J 

fflJtI"::ff'VIlifl'lllJflnlUmN'i":m1J Bray-curtIs 70% un::fIl Stress value 'IItl~Ill'i"11f1n::M MDS 'VI 0.01 

u ff~ ~ -;11111'11 fll; Iil'lfl~lJ~'lliJfI11lJ1111~V tiVtI~un::iJfili m~l~U~fI11lJMlJ1U~1!'II'll14 (111'11 ~ 15) 

fl~lJ~ I 1.l'J::m)1J~10~flffl'J1'll~ I ~~iJtJ'VIij'l1n\)lflill1ft'1'V1Ul~llJl 
I d '1J".d ..k ~"" """ """..,,: 't1

fllllJ'I'l 2 t1J::fltl'lJfl1U~fllYl'j11l'l'l 2, 3, 4, 5, 6 'HlJV'VIli'VInIJlfl'Wrlft'1'1'lUlUllMn 
,..; i'" J <v 4 .... :,.Kdl

flnlJ'I'l3 t1'i":::flV1Jfl10llflffnllJ'I'l 7, 8 nflloJ!I!::llnff1'1'lU1'11V~'WlflJVU'lllliN 
q fl q • 

Q <I nl"" if y.c:. "l "'" d,¢' I

fll'J,lfIll::M Cluster un:: MDS 'lIV~lJl::'lIlfllJff\lllM'Wll'lll Illflntl~n::~\IIllJlflVll'l'lffUl'\l!l1J~ 

I~'W 3 fl~lJ ~fflJ1h::::iY'VIifl11lJfli\'leJfI~~I!1J1J Bray-curtis 77% IIn:::~l Stress value 'IIU~flTj1If1l1::'" 
.d I ~ I dlq 'J/";' "'" 11) sJ"';' d 

MDS'VI 0.00 Ufffl~11fll'l1fll'lJflfllllJVI Ifll'lIU\1V Ifllll~O~ (fll'VIVi 16) 

I"';: 'jJ" i ~ ~ I Q :""'" 
flqlJ'VI I t1,::::fltl'lJfl1eJlll,fflJ1i1 lllflVlllJflJlfllJ 'If~I1Jll'll1~1.l1lJl!l! 'W lllVO 

fl~ lJ~ 2 t1'::::flV'lJ~'eJlll,mn\)illl~tllliJ'WlfllJ 'I1tjloJ111f1lJ mfl!,llfllJ un::illlUlO'W 'll1~t1jlJl!l! 
"Wli II fI n U~iJlJlfl jill 

fl~lJl1 3 1.l'j::m)1J~1Uf1l1ffl'j1111'W1~!)ll'VItjft'~fl1U'W 'lh~,j1lJl!l!UllJlfl 
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40. 	 50. 60. 70. 80, 90. 100. 


BRAY-CURTIS SIMILARlTY 


Stress om 

U / 8 


.... \ 7
5 


4 

6 


3 

2 


ci 	 ""'''. '" "'" if 4<=l1I
111'1'1'1115 Dendrogram 'IJ~~fl1:;11fln~'f1 Cluster analysIs (flTWlJIJ) u"':::fl1:;~?In'll.Jfl1l1Iml:;1-I MDS 'll~l.Jm 

Stress Value ~ 0.01 (fl1'Wlh~) 'IJ~~ffI'l11-1,'l'1~'Il1'I1l.J~?Ilfln~ l'll flllll~"':m:::w:h~fl1'j'ril.J.,'weh~ .. .. ~ 

Il'Ill'lll.Jmlfll.J1:l~'Wqff~fl1U'll 2543 


t 
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lJfl,mlJ (1),! 

llUlfilJ (2) 
,~-.. 

I I 
~..--.. ~ 'YiQ'llillf1lJ (3)l 

..-~--_. mflijlf1lJ (4) 
9 

i\\W1U'\.! (5) 

'Yi!jt1imDU (6) 

70. 	 80. 90. 100. 

BRAY-CURTIS SIMILARITY 

Stress=O.OO 

0 	_____ 
2 

4o 	 3 

5 

ci 	 eo t/ • w r "'" ~ .Jo.:::l. 
m'l'l'fl 16 Dendrogram 'lJ1'l~filn!ml:;l1 Cluster analysls(flTl'nJ'W) Ul;l:;fil'j''i)~nQlJ fil'.l11tl'n:;11 MDS 'lS~lJfll 

1M" :'lJ '"" oM <) 	 I ,.....

Stress Value = 0.00 (m'Wl;ll~)'IJ()~ ~Vl111'U1~l..IVlllJl~1'l1Hn',j'1'i) 'IJ()~ fll;lU~l;l:;~ ',j':;'I11Nfil'Jl!lJ~1()tJN .. .. ~ 

l'll()l..IlJmlfllJfJ~'I'lqfl'i) filtJl..I 2543 
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5. 'lfU~!ll,l::fI1~!lVdfl~::1l UI'Uf)~'t'I':i':ifll'iJ'1h 

• 
~ "'''~.5.1 'lfU~!ll,l::fI1':i!l1'l~fl~::llltl'UIl.:j1'l-:;~flI !UUl IUfll,ltHl,l:; ~ 

~10f111dll1~~~tl::fimJl'l'l~1ru1li''IlliU!'1tltHtl::~ 'I'llJ'I'lnru1if'l11 ~lU1'W 21 'lfU" d'lu'I'lnwiifl!l 
• $I' " ,.!II 

lh::!il'YI~lJ'I:J~'I1~!J'lflfJl!, (marginal type) 'li~ 'I1lJ'I1 II'I'l~01:: ~leJ'i11jJ~ jJ'I:J.:J.y]ih:: ~1Jlj1vhlJo.:J 1lJ'I'llJ'I'l'nru 
y y" , 

iifl!10tlHdl!'1tl6.:j'l1j61::~lJl!lii0 'lfil'i1'1'l~l ru1111l1iiom!'vrim::~ lfJl1'lU 2 fl~lJiYl!iJU 1'i1fJfl~lJYi'WlJ 

lJl 01u~'i1~ \-5 fiv 'I1til'lll~!J.:J!!Il::'I1til'l'UU 1I11::111llJ10iU'~Il;hl1iJ~ 6-8 fi6 m~tJflll11THlJ6, llHl'l::lll, 

i110!!1l::1O.:J f11'l 
e 

\lmH~ 16 'liiJ'i1'1'l11w'hl'~l'IlJ1UflM.:jll::~1::'1,j':i1.:jf111~lJ~1Vd1~!~VUlJmlfllJO.:J'I'll)ff1lfllfJU 2543 

.... 4.... rI 
'lrn1'l/'lSfl"J'I101I'rll'1I'lJ ~1'1'10 ,I'ldln~ 

1 2 3 4 5 6 7 

'"
1:41: 0:1/:'l'IJJIU lJ'Ul'lSU~ 1'l'1~'l'IuulfEmerged) 

L Mimosa pigra Linn. 

2. Colocasia esculenta 

3. Nephrolepis sp. 

4. Scirpus grossus L. 

5, Acanthu ebracteatus Yah!. 

6. Sonneratia caseolaris Gaertn, 

7, Pandanus anaryllitolius Roxb. 

8. Thalia geniculata L. 

9, Acrostichum spp. 

10, Nypa fruticans 

11, Rhizophora spp, 

12. Avicennia spp, 

l3. Typha angustifolia Lin, 

14. Hymanachne pseudointerrupta 

15. Brachiaria mutica Stapf. 

16, Ceratopteris thalictroides Brogn, 

17. Commelina benghalensis L. 

18. Melaleuca leucadendron 

" ~IIW111JOfl'!J< 

'IJ!lU 
.r

!~njl'1JjJ:;'\IllJ 

nnl'lllJl'f1limJ 

l'Yf~8mJ11ll1lJ!l 

~1,\~ 

I~W 

•" .fllllUl 

l.h~'I1~1l\ 

~ln 

ln~m~ 

Ul'IlJ 

ltil]1il 

I1tYlti~ll~ 
'I1tYlll'U 

iifll.l\WIJ1O"J1~ 

irnti11'IJ 

!l'IlJ!\1l11" 

++ ++ 

++ + 

++ + 

+ 

+ 

++ 

++ ++ 

+ ++ 

++ 

+ 

+ 

+ 

++ 

+ 

+ 

++ 

+++ 

+ 

+ 

+ 

++ 

+ 

+ 

+ 

+ 

+++ 

++ 

+ 

+ 

+ + 

++ + 

++ 

++ +++ +++ 

+ ++ ++ ++ 

+ ++ + + 

+ + 

+++ + 

+++ + + 

+++ +++ +++ 

+ + ++ 

+ 

+++ + 

+++ + + 

+ + ++ 

+ + 

+ + ++ ++ 

8 
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..• . 
1'1111'1'1'116 !fl6 

.... .d... i' 
W!'I/'lI1l1'i'l!1lHll1il11 ~llhw 

2 3 

~'illhj')~ 

4 5 6 7 8 

19. Melochia corchorifolia l'!i~l1JlJU + ++ + + + + 

•20. Cos/us speciosus l!ill~'HlJ16U1 ++ + ++ ++ + ++ + 

21. Leersfa he:x:andra Sw. + ++ ++ + + +'Hqjli'lf 

l1lJ16t111'j YllJlllil +++ YllJl.hun~l~ ++ vmii~8 + 'llYlu 

6. Ifllflllll::mmil!'1h:llflfliJ'lhn 

6.1 !l~fj',.h:::llfl'IJlfllfl 1ll1!1'fl11l1:t: 1l11'J mj.J1il!fI1UJ'IlIl'llj.JII~:::if11'1l:ri'H'Ih:t:1f lflmhn 

•
~lflfl1111m11J~"J!llh~'lfil\i)UlIl.11V'Ih!J 3 '\I'Wl!fl!fll1'W!l~1I:t:'\i)dl~1~ 1'Wf1116~1I:t:~ ~11.n'W 6 fli'~ 

'l'i1J tflHt'ffl11.h:t:'lflf1IJUl:l1 !fllIJI'l1~11 17 UlI::: 18 jj!l1fi'tl1:t:fl61J'lfi'il'ltllll~11J 16 mtl1Jf1i'1 30 'lfiilfl Q1 2 

fl1tllJf1i'1 3 'lfiil'l !ll:l:::~ 2 fl'itllJf)i'1 2 'lIii\i) 'lIii\i)UlIl~ilmllJ~1'Uflm'l1J'\1'1t!lflfttl tll:llMll'l1i'i6'1Ul:l:t:tllll 

m:t: Yi1 'I'ilJ ftllJll:t:45 .83 t m 1t'ffl~U1:: 'lflflIJUlIl!flllJ!l ~ fi'U;:t:fl61Ji'tlIJlI:::t1fl!J~1'U1'U ~1IJ1fl~,,!1fl 3 !T'W iii1J 

!l1I1 1.1un tll:ll'Vl11!J. tllllt'fftl1J\!flfli11V .tll:llfl!fl!'l1i'i6'1 l\i)viiff\i)~h'Wtl1fi'U'i:::fltl1Jr6VlI::: 7.12. 5.34 1IlI::: 

(1"''/ "1: <II .d. W QJ ¥Jit I V v
4.66 1'I11J1I11fl1J tl'lfltl;:t:fll'l1JHlVl:l::: IflV'Ul'l11.JfllJlfl'Vlt!1'I 3 tl1.JI'I1JU'ifl l'iUlfl UlIlt'f161J\!flf1l:l1V, m:t:~1J 

~!flllll:t: UlIl'litl'W llflvilfflfl{h1.J61flU'l":::fltl1J1tl1JlI::: 10.49,7.391111:t: 7.27 !flllJihiii1J 

l'I1flUj:t:m)1Jfl~IJUIl111fl!JJ1MUfllii'l1'l1'l"1'1~ 19 1Il:l::: 20 U1h66m~1.J 4 fl~1J 'I'l'wi fl~IJUlIllfl~1fl 
(Carp)mjlJUlll'l11.l'l (Catfish) mjlJuIl1'li61.J (Murre!) UlI::: fl~lJtllllt'U'l (Miscellaneous) 'I'ilJil1J~l1tU 

(I.d if 'I d.d1!
~\i)t'fl111l'Vl 1 ,5 !1lI::: 2 'l'i1J6'1fltl1:::fl61J'iJ61fl'llJtlllllfllll'llJlfl'Vl~\i) ~6VlI:t: 84.50, 76.83 Itll:t: 74.30 I'IllJ 

ih~1J ~mh11~~ 61tl:l:t: 3 V'l1Jtl~fi'tl;:::f161J'\I6'1f1l;lJtll:l1 'l1U'llJlfl~~1'I1mJlI:t: 19.721111:t:18.04 ~ml!il.rlJ 

~V'lill'j1\l~ 6 1I11:t: 2 'I'lmHflU1:::fl6'U'\I!Hfl~IJUlll'li6'U lJ1fl~~\i)161J1I:t: 20.50 lLlI:t: 11.94 >111J1h~1J ~Ifl 

ill'n~~ 8 lLlI::: 7 V'l1J6'1flU1:::mJ1J'\I6~fl~lJtlr:nt'W'llJlfl~~\i) 16!J1I:t: 35.40 lLll~ 33.87 >11lJih~1J ~h'W '1u 
~. ",.1" "" ".1 ~ i .. 4 ~ ~ .. "LIfl6'Ut'fl11Il'l'l1J11fl'l:l.lllll1Ifl1l\i) LlJ1.J6'1flll~:t:fltJ1J'l111fl U!\i)61.J 'l'iG!1~fl1~'U IIll::;!V'ltl'W flU1Jl1JU YIltJ1JlI::: 

, ,.,,!:It d' "'" i.:t <:l\ "';:w
28.56 1m::: 19.47 f1,!lJU1I1M'U~I1JU6~flUj:::fl61JMlIfl 1.J1V'l6U V'lflf1~fl1V'W IIll::: f11flil1flIJ 'Vl16VlI::: 36.08 

.. ,." f I ~ d' "'" GI ~,." 4.o:.";V
UlI::: 16.98 >111J1I1\i)'U flll :I.IUlIl'11!l1.JI1JU6~rlU j:::fl61J 'l1Nl! 1.J I\i) 61.J fl'U V1V'U Illl:::!\i) 61.J V'lflf1llfllV'W 'Vl~ 61J1I:::. . 

• , .A -' d' <:V GI ~,." AI! d:V 
30.11 1I11::: 19.80 t'f1'Ufl'lIJUlI1!l'U'l dl'W6~flU'1:::fl61JMlIfl !'U1\i)6'U fl'UV1VU UlI:::!\i)6'U fl'1 fl!JlfllJ 'V1'l"6!J1I::: 

23.69 1I1I::: 21.02 I'Ilmilfl'U lm~t'f11~tlj:::'lrlfl1Jtllll i\i)V6~~tl'l":t:fll'l'Ufl~lJ l\i)V11lJ'iJ6~fllllHll:t:~)]fl~1J 
.1 d" '.1 w " '.1 • " '.1" 111J1Il1f1111fl16VlI:t: 67.43 fl'lIJ1Jl:l1'l1'U~1tlVlI::: 11.87 fllllJ1J1I1'116'W'l"<J!J1l:l: 10.52 flllIJ1l1l16U '1 16!Jll::: 10.18 

http:19.721111:t:18.04
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, y , 

1'I1'>11'n 17 'lnjfllf\WJ'Uli1nu~11Jj)lflf11;H'lilV 3 '\J1Jlfl'li{)~i1\111JH~<l::;1'?1ih~1j)1.'Wflnl'J~<l;:;2 
• 'IV' 4 ~ "'" . 

~:;1111~fl1~Il1Jml'Jtn~!fl{)lJ1Jmlfl1JtH'YlIl1'l''ilfl1V'W 2543 

~~m~1Jflhll\~'Iriljli!?11Jl 	 i;'(!l1ii 
d ,d 

1>1~'W'Il'l'llJ 

.t.. - < 	 Q~1'1lu 	 ')j~1'1lalI'11i;'(m 'Il'l'llJlJln lJ.fl lJ.>I 'I'l.1l fl fl. n.u 'fLU ,h%OC 

(1) fl~(!)lJfll1 Notopteridae 
NOlopteros nOlopterus(PallasJ780)

I. i;'(l\l~ 	 2,3,4 + + + + ++ +++ 35.42 

(2) fl1!llJfll'l Cyprinidae 

Dania acquipinnatus M.elelland.l8392!~hllJ'H + + + + + 37.50 

Rasbora dusonensis {Bleeker,1851}3.9hnw + + + + + + 41.67 

Tor sor'1!(Smith,I945)
4.'Ill\1~ 	 1,2 + + + + ++ ++ 16.67 

Q Hampala I'JU1Crolepfdota (Valenciennes.1842) 4,5
5.m:lJ:lJ~l'I + + + + ++ ++ 33.33 

d Puntius brevis (Bleeker, 1860) 
6.11~l'I'la'll'll~10 3,4,5 + + + + +++ +++ 41.67 . 

Punlius schwanenfoldi (Bleeker, 1853) 
7.nnU'll + + + + + + 20.83 

Dongi/a spliopJe.ura Smith, t9348.l1'~DU~nm\'1V 4,5 +++ ++ ++ ++ ++ +++ 35.42 

LabeD rohita Hamilton,lm
9.iil1'mfll'1 	 + + + + + ++ 14.58 

, 
Osteochilus enneaporos{Bleeker, 1852) 

1O.1il'lllJ + + + + + + 22.92 

OSleochilus hasselti (Valeneiennes, I 842)11.l1'~(!)U'Wm'lll 3,5 + + + ++ ++ +++ 33.33 

, lh OsteochUus wQandersi (Bleeker, 1852)
12. ,e~ )J111J 	 + + + + ++ ++ 39.58 

(3) fl1ulJfll1 Bagridae 

MyslfJSalbaflnealus Robert.199413.l!'lJV~1u~11 6 + + + + ++ ++ 29.17 

Mystus myslicelus Robert,l99214.Il'\JV~~1~l\lU + + + + ++ ++ 16.67 

MySIUS nemul1Js (Vaienciennes, i 839)
15. fll'li'llll!)~ 	 4,5,6 ++ ++ + ++ +++ +++ 45.83 

(4) 1'11\llJ1'111 Clariidae 

Clarias macrocephalus Giinther, 1984 
16.'10lj8 	 4,5,6 ++ ++ + ++ + +++ 25.00 

(5) 1l1!llJ1l11 Belonidae 

Xenenlcdon cwtcila (Hamilton, 1 822) 
17.m:l'l~''li1 	 + ++ + + + + 27.08 

Tylasurus strangylurus 
18.m~1'l~l'Il1mlV 	 6 + + + + + + 18.75 

(6) fl16lJfll1 Syngnathidae 
• Doryichthys hoq;a (Bleeker,185I)19i)Ji1'W~~~I~i1mJ 	 6,7 + + + + + + 31.25 

(7) ll'j!)lJlll1 Mastacembelidae 

Maslacembelus armatus (Lacepede, 1800)20.m~n.:j 	 3,4,5,6 + ++ + + ++ +++ 45.83 

(8) fl1IlUfll1 	Sciaenidae 
Baesemwtfa microlupis (Bleeker, 1858~59)

21.~1~ 	 7,8 ++ ++ + + + ++ 25.00 

(9) fl1lllJfll1 Nandidae 

Prisralepisjasciara (Bleeker,l851)
22.'Ii lJ!l ~l~l'IliiVlJ 	 4 + + + ++ + +++ 39.58 
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i~ 

t.., , f, 
I]~UH'fI17 (~D) • 

~llI'lH)jJi'1r:lUa~wfli{~1J1 

~1'l~'\'lO 

(J 0) m!llJfl~' Teraponidae 

23.'~1~1>1~!111 

4: ..,. .. 
'lfll1'\'l6lfllff1>1'j 

Teraponjarhua (Forrskal, (775) 

d 

ffDl1.1 

d 
'\'lVilJlJ1fl 

7,8 

lJ.fl 

+ 

d 

lJ.fl \Ul 

.j+ + 

.. d 
lfl1l1.l'\'l'VIlJ 

f1 Fl. fl.6 .'tV 

++ ++ 

rl1%OC 

+ 25.00 

~, 
i•, 
I,,, 
I, 

(11) m!llJf1~' Eleotridae 

24.~'YI'j16 
OxyeleQ/ris r1/(1rmQl'ata (Bleeker, 1852) 

+ ++ + + ++ + 20.83 

(12) mlllJflli', Anabantidae 

25.l1lJ<Jhw AI!(1bas leslud;neu$ (Bloch,1792) 
6 + + ++ ++ +++ +++ 33.33 

(13) malJrl~' Belontidae 
d • 

26.m~~l1lJll 

U 
TrichQgasfer Irichop/erus (Pallas,1770) 

+ + + + + + 22.92 

(14) fl'llllfl~' Channidae 

27.'If~1f1 

28.'lf1'l1.l 

Channa micrope!les (Cuvier,1831) 

Channa striata (Bloch, 1795) 

4,5,6 

5,6 

+ 

++ 

+ 

++ 

+ 

+ 

+ 

+ 

+ 

+++ 

+++ 

+++ 

33.33 

39.58 

(15) rl,!llJfll{, Tetraodontidae 

29.ilmlh~'1!'i6' Monotreta /eiurus (Bleeker,18Sl} 
4,5,6 ++ +++ ++ ++ ++ ++ 41.67 

(16) fl'>!llJrlli', Sillaginidae 

30.'\'l116 
Sillago sihama 

7,8 ++ ++ + + + + 25,00 

(17) m!l:Ufl~' Palaemonidae 

31.~~ft'llJmllJ Macrobrochium rasenbergil de Man, 1911 
4,5,6 ++ ++ ++ ++ ++ ++ 3958 

(18) fl'>lllJrll{, Penaeidae 

32.~~!!'Jrih6 

33.~~1>1~fllOl 

Penaeus merguiensis 

Metapenaeus monoceros 

7,8 

7,8 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

25.00 

25.00 

(19) mlllJfll{, Potamidae 

34,~Pi1 
Demaniem) smalley; 

7,8 ++ + +++ ++ 20.83 

(20) rl~a:Ufl~'J Grapsidae 

35.~U!'l1J 
Sesarma siJfgaporensis 

7,8 + + + + 10.41 

lt~1Ulll~ '11J)J10 +-H- 1'I1J~11lna1~ ++ l1'Uti'ou + 'Ihm 
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V1nH~ 181.FllJlIllfl11U'llfl'llUl(l'I:l:11'lHff~mhit'lflf1utI'fI1~lflfl11H~1~ 3 'II'Wl..'ll~HV111'WmHH 
I I....'.et 4S "'" 

!'lit~ 1:;'f111~ fl1:;quV11flm~t"fl'WUfln1'lUtl ~'Vlq ff~fl1tJ'W 2543 

~ 

.."ell., 'UU1<i1f\11UVl1 ~1U1U t'hrAU %~1'U1'U %rr::rrll ,11'.,,1'£1 nl~'U lliw %u
,
llf1in %rrZl'Ul 

'I1a,~". 
• 

('If.u) (;i1) i".~lUTU ;i1 Ol\J1U ("!~) J'nn!fI (01lJ) ,h..nj'n 

1'Inl. 8.H7.5 22 20 3.01 3.01 2,253 14 3.31 3.31 

<ihM" 2.5-5.5 31 6 425 7.U, 923 23 1.36 4.67 

~fl11V 3.0-9.5 34 5 4.66 11.92 989 20 1.45 6.12 

W"'1~ 9.6-25.5 20 23 2.74 14.66 4,490 4 6.59 12.71 
U 

"'"l!lJ';. 9-28.6 23 18 3.15 17.81 5,030 2 1.39 20.10 

Y1:a~tnJlli16 7.5-20.5 30 1 4.11 21.92 4.280 6 6.28 26.38 

nS:u't'! 4-145 lJ 27 1.18 23.70 1,272 18 1.87 28.25 

nf~V~n"G18 9.7-19.5 39 2 5.34 29.04 7,144 10.49 38.74 

~rU'Htlff 14-30.5 9 30 1.23 30.27 1,344 17 1.97 40.71 

1l'U1J 9.5-17 10 29 1.37 31.64 912 25 1.34 42.05, 

rl'lmn.,mL'lJl 7.3-18.6 24 13 3.29 34.93 2,551 II 3.15 45.~0 

~a<4"hrll11 9-18.6 23 19 3.15 38.08 2,485 12 3.65 49.45 

H'lJ6"''U~T) 5.5-6.5 22 21 3.01 41.09 944 21 1.39 50 84 

U'\IO"",14altJ 4.5-5.5 12 28 1.64 42.73 748 26 1.10 51.94 

nVlI't1~i)-1 8.5-17 34 3 4.66 47.39 4,382 5 GA3 58.37 

~n~D 8.5-17.8 24 14 3.29 5Q.68 3,091 7 4.54 62.91 

mZl1,mn 6.5-11.5 28 10 3.84 54.52 634 29 0.93 63.84 

m:'tj-1l'H1fll1V 6.0-12.5 16 24 2.19 56.71 550 30 0.81 64.65 

•
~lJY1U'il~tl<U'Uf)i1' 7.H2.5 27 /I 3.70 6llAI 648 28 0.95 65.6ll 

n::i1... 9.3-22 35 4 4.79 65.20 2,381 13 3.50 69.10 

01" 5.5-14.5 24 16 329 68.49 2,128 15 3.12 72.22 

v • 
'I11Hl'l11-11'HtiVU 75-16.8 27 12 3.10 72.19 2,044 16 3.00 75.22 

<U""''ii!;un 9.5-15 24 15 329 15.48 2,652 [0 3$9 79.1I 

~l111U 9.6-18.4 14 25 1.92 77.40 946 22 1.39 80.50 

I1U~''IIU 5.5-9.5 28 8 3.84 81,24 1,080 19 L59 82.09 

.; v 
fll::1l111H,l (d-7.5 23 17 3.15 84.39 661 27 0.97 83.06 

... 1. 8,5-19.7 12 26 1.64 86.03 2,905 8 4.27 87.33 

'lftlU 8,5-19.7 22 22 3.01 ~9.04 4,949 J 7.27 94.6ll 

umih,ft,'ii.l 4.5-8.0 28 9 3.84 92.88 917 24 1.35 95.95 

"(1116 5.5-10.6 52 7.12 100.00 2,775 9 4.07 100.0 
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m'm~ 19 !NihJJil;fl!)1Jfl~lJ1.h\l!.wJmUt1 (t1!lJ) 1If!:; lm~fffmj!)~fl~IJ1Jfl1'"Wmlft:;~fll,hn~ 
• t .... t .:S d """ 

~:;'fl1HtylJ\ll1!)tJNlfl!lUlJmlfllJIHW'lfl'~fl1tJ"W 2543 

---_. 
lflwr!,. ~. I ~.2 ~. 3 	 ~. 5 ~. 6 ~. 7 ' 'nu~" 4 	 ~" 8 

, , 	 ,
mimJ., t11'"110 % 111'1111'0 % iirt1t!n % J1't111n % ihl1un % t1111un % t1'111\70 % u111\1'n % iiTrn7n % 

lImiO~1i 6,189 84.50 5,365 74.30 4,S13 65.22 6,987 63.44 lO,45~ 76.83 8,669 53.99 3,239 66.13 4,628 64.60 50,348 67.43 

11.,11", 504 6.88 933 12.92 1,331 18.04 1,572 14.27 1,356 9.96 3,167 19.72 0 0.00 0 0.00 8.863 [1.87 

I1m";n" 631 8.62 862 11.94 610 8.27 1,170 10.62 1,290 9.48 3,291 20.50 0 0.00 0 0.00 7,854 10.52 

11.'~'U1 0 0.00 61 0.84 625 8.47 1,284 [ 1.67 508 3.73 929 5.79 1,659 33,37 2,536 35.40 7,602 10.18 
'j 

'1~ 7.324 100.00 7.221 100.00 7,379 100.00 11,013 100.00 13,612 100.00 16,056 IDO.OO 4.898 100.00 7,164 100.00 74,667 100.00 

,. 	 , 
vnn'ln 20 	!)~ft'1.Inmtl1Jfl~lJlJftllfltJlll'flUfl (flflJ) lift:;lm~U'W\l!l~fl~lJ1.Illl1UII~ft::;I~!l"W'i1 


d"'J~ ):'fl':h~l~!l"wlJmlfllJ~~l~'lfl'\lfl1 U"W 2543 


lihJ'w~nl~'l~ 	 1flHcri'wu~~n4lJlJ~1-_. 
ullOa¥! 	 o cilJl.il'mia'U l'I1!)U'lnqlJ• l.i • n4lJl.il'll11U" 	 O'llJ'l.i " 

, 	 ,
llwntn % 1111111'0 % 111\111'0 % 11111'11fl % 

lJnl'1fllJ 8,638 17.16 962 10.86 1,225 15.60 1.460 19.21 

~ 

lJ1..l1f1lJ 5,360 10.65 1,342 15.14 467 5.95 553 7.27 

Vl!j'llfllfllJ 5.021 9.97 470 5.30 1,037 13.20 990 13.02 

mnt]ll1lJ 7.146 14.19 1,505 16.98 1,205 15.34 1,598 21.02 

ft'U61B'W 9,801 19.47 1,386 15,64 2.365 30.11 1,801 23.69 

Yll)ffiifl16'W 14,382 28.56 3,198 ·36.08 1.555 19.80 1.200 15.79 

11lJ 50,348 100.00 8,863 100.00 7,854 100.00 7,602 100.00 
._-". --.- 
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~ d~" , .1 .1
6.2 fl11 '1.1 'lj"'1!'I.IIUI:::A'li 'lI !fl '.j'1l:f'.lHIII'SU'I'l,),I1'>:::illl'J'tltl-!lu '.l :::111 fl'l.lul:l1 

.HI fll; fffllll'tI~1m'llf111:1.1'1(fl'lj:l.lU 1:11: ~'b'illm 'Iff-f1'I 'I'm il!11'11'1'l01'tlIN11;:::'b'lfl :1.1111:1 1hm.I tI:::, i1l 

ffTnj)un:::!~<J'Wffl'11~ ~'I1'l1;1~~ 21 un:::22 U1:l:::fl1'l'1~ 17 Uti::: 18 l'1Yh1l1:l.1lt1lfl11:1.1'l[fl'll:Ullll:1.1~l'lffl'j'1j) 

m~u 22±7.6 ~11100llll'l/J~l'lffl'j1~~ 8 i'if111:U'l[0'l(:ut!~I!A 36± 12.1 ~1/100:l.l2 utl:::~A1:hj'l\l~ 1 i'il'l1l:l.l 

'lJ'fl'lJ':I.IUmJ~"l1'l 12±2.9 ~'J/lOO:U' riTU!~<J'Wdn'j)!~<Jt.I'l'II]I'I\Jt11llt.l i'ifl'l:l.l'lJ'fl'l!:ut!~t'lfi 29±IS.0 ~'11100:l.l' 
uma~~t.li'it.llfl:U i'imllJ'l,ffl'l[lJ~l"ll'l 14±5.0 ~'/1 00:1.1' ~'b'ilfl'11:U:l.llfl'b'ilA\t~l!l'llU'lI'li/l'1'l\l~ 6 fi~ 

" . 
<) at Q at.c!i i.cOl D IV at Q 9 ~ 

4.3±OA U1:l:::1ll11!1'l'l'l~l'lffl'1'l"Yl 8 1'111 1.7±0.3 un::: lill'l<Jt.lffn,'il A'b''Wml:UlJlfl'b''WI'lt!~''lA ~'WI\iltl'W . " 
fl1flj;ll R:U 3A±1.2 IttI:::!~~'W'l'I1] lIfllfl :u.lll!l'l 2.9±0 ,9 ~'b'ilml:1.1I'Yi1!Vi /JlH1~ ~l'lffTl'1j) !m:::!~~uffl'j'1ll1 ot\' 

, , .. , 

!fill~ii'li 11'l0iil'hm'ilo 0.9±1.0 fh~wml:U'111:\1fl'\H110t!~1!f11li~l'ldl'j1j)Vi 6 fi~ 2.6±0.1 1l1:l:::.l11!1'l1U'll'lii 
" , 

7 fi~ L5±0.2 1'W!~!)'Il1:h;1lli'ifhlflt\'lfio~ii't.I 2.0'2.2 1l1:l~mi~'11'Ihm11:l1 (CPUE)~10.,hu'tlUlI'lVi'llii 100 

1ll11N!lJlll; 137 fli':u.I<J~1l:1.1'1 
I ~I _, Jo 1 "" <I 'JI .da1 /) IVIV /)

f11 '1 U'l'I, m::: j)10'll!)~ lJ 'j :::'b'lfl:l.llJ1:l1'lf~ Ufflll~ I Illllfl11 :I.Iff:U'l'l'llll'tlI'HH)Uti :::ff::: fflH'l!1 IH1:l1i1lU j) lliTil 

1'i1~'l'IU:l.I1f1 t1mhthl'iu1I'lO:l.llfl111:i1'W logarithm 'IlN~lli1li1l1:l1~'l'I1Jlllfl1l1f11u?J <JOflllJ1il'll,()~ 
species abundance distribution l'i~m'YI~ 19 'YIu'h11'1:::'b'lfl:u1l1:\1~'YIUU1!1t11'lfl 6 U1:l::: 3 i'iil01lt1lW1:I::: 

u'Il11U:I.I'Il <J~ t11; m:; j)10'll'()~1I ;:::'b'lfllJlItllm f1 0 1111 u'Iib~1J~1'W1'1l ~1~l'l1llJ'l[0'l(:U1110i lImU''()o i'ion 

o 'j:::" 10'11 '() ~Iiflim 1'l'l~<J~1'll1::::f11J~~111':h ~\ilff1'1~gli '1 IttI:::uff~~ii~1111 m:::: lll1l1I'l (J'lIil~ II1:1:::~ 1'W1'lJ1l1 
" .

I 'W ~~ 'ih,1~U i'ifl1llJ'111:11 0'111:l10lJll1l1'h ~Ai/ll1 ~ti'lJ'l IItI:::lI 'j :::'b'lfllJ111:l11~!lli :I.ImlfllJi'it1lm1:::~ lU'II,() ~ 
., ., d • '" ..

lJ 1::::'I11fl:l.llJ tllA f)11 !\il~'Il<J'W'l 
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m'SHn 21 .l'l!ihj~~ihjf1l1m~lm~1:l'!N1.h~'l!lfllJ'l.hnluL!~ll~~VlffW)i1 htfll10411~~ ,:m11~f1lJ 

til!y;j'1V(h4Iiivt!1!f1:Jlfll!ii~1·Hlff\iFml1.j 11 2543 

\ 

~ ~ ~ ~ w ~ 

ijl'1lhn~ 'lI'I.Iflll'i ~1I1l'i1 1'l11lJ 'l1n 'l1lJ WI'}IUf'nllJ ~'}IUI'l11lJ ri'}l{lf'nllJ CPUE 

. ~~W1I (~'ll1OOlJ
2
/'lilJ.) lJl~W\iI !'l1lI'lWlJ mnnmnu (nJIOOlJ'l'lilJ.) 

1 

2 

3 

4 

5 

6 

7 

8 

8 

10 

11 

12' 

11 

16 

7 

7 

12±2.9 

13±2.7 

15±4.9 

20±8,4 

19±5.7 

30±9.5 

31±14.3 

36±12.1 

2.6±0.5 

3.5±0.5 

3.8±O.6 

3.8±0.3 

3.5±0.5 

4.3±0.4 

1.8±OA 

1.7±0.3 

1.0±0.0 

1.0±O.0 

1.0±0.O 

1.0±0.O 

0.9.:!;O.0 

1.01:0.0 

0.8±0.1 

O.a.:!;o.l 

1.9±0.3 

2.21:0.2 

2.3.:!;0.2 

2,4.:!;0.2 

2.3.:!;O.2 

2.6±0.1 

1.5.:!;0.2 

1.6±O.2 

100±0.0 

100±0.0 

100.:!;O.0 

200.:!;0.1 

2001:0.1 

200±0.1 

100±0.0 

100.:!;0.O 

10 22±7.6 3.11:0.4 O.9.:!;O.0 2. l.:!;O. 2 137±0.1 

'" ~1"1{Ill 22 
•

~d'd~ 1 v1l 111'" ff 1 ,,.9l'l!t!1.H'l!1lf1l1m~ f1,~1:l"N ,:'l!1f11! 111 t!U9111:!VlOt! 1'l1~ UflllV~ll:~ 'l::nnH!9l0t! 

'" ~ lJf1:JlfllJIHYlqffilf1l1JU 2543 

d 

!1iI8U W\ilfl1fl1lfli', 

<l 
'I'1WlJ 

I'l1llJ 'l1tl 'l1lJ 

(l1l1l00lJ'/W.) 

~ d 

\ilW1'l111J 

IJltlWIiI 

~ d 

fl'll'l.lf'nllJ 

• d 

L'\'11L'\'1UIJ 

v;lWfl11lJ 

'!1 ~ lt11HlW 

CPUE 

(flJlOOlJ'/'l1IJ.) 

l!f1>lfll! 10 20±7.3 3.2iD.9 0.9±0.0 2.2±0.3 100±0.1 

"lJUlfllJ 9 14±5.0 2.9±0.9 0.9iD.l 2.0±OA 100±0.O 

YlqllfllfllJ 9 16±6.1 2.9±0.9 0.9±0.1 2.0±OA 100±0.0 

f1>11{Jlfll! 1! 24±15.1 3A±l.2 0.9±O.1 2.2±0.5 100±0.1 
w 

11t!1J10t! 11 28±12.2 3.2±Ll 0.9±O.1 2.2±0.5 200±0.0 

Ylqffiif11VU 1! 29±15.0 3.2±l.2 0.9±0.1 2.I±O.5 200±0.1 
d 

lllM±SD 10 22±1O.0 3.0±1.0 1.0iD.1 2.liDA 133±0.1 
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~nn~n 21 ~'jj'ihi~;itiflllru::11lHI't~mh::'jj'lfllJlh111'Wltfifl::~~"h~1\l1'Wm'liJ~Il::~ ~::'1l';h~fll1 

~lJ'"';m014tfl!J'W lJmlfllJO~l'j f.')i'l'1l flllJ'W tJ 2543 

. ~ w ~ 
,"rh~1~ Wl1111alJI'111 11111J'lj0'ljlJ t'\'wmllJ I1WmllJ ,,'I!141'111lJ CPUE 

..I . ~ 
,1'1'!1) (jIl'11OOIJ'/'lilJ.) lJlOWI1 n'll!'ViVlJ 'H~lO'Hl'I16 (O.1100lJ'/'I!IJ.) 

2 

3 

4 

5 

6 

7 

8 
, 

8 

10 

11 

121' 

11 

16 

7 

7 

12:<:2.9 

13:<:2.7 

15:<:4.9 

20:<:8,4 

19;t5.7 

30;t9.5 

31:<:14.3 

36;t12.1 

2.6;t0.5 

3.5:<:0.5 

3.8:,:0.6 

3.8:':0.3 

3.5:<:0.5 

4.3:<:0,4 

1.8:,:004 

1.7;to.3 

1.0;tO.O 

1.0:,:0.0 

1.0:,:0.0 

1.0:<:0.0 

0.9:':0.0 

1.0:<:0.0 

0.8;tO.1 

O.8;t0.1 

1.9:<:0.3 

2.2;t0.2 

2.3;t0.2 

2.4:<:0.2 

2.3;t0.2 

2.6:<:0.1 

1.5±0.2 

1.6±O.2 

100;tO.0 

100;t0.O 

100±O.0 

200;tO.l 

200:,:0.1 

200;t0.l 

100:,:0.0 

100±O.O 

,'!l2iIJ:':SO 10 22±7.B 3.1;t004 0.9;t0.0 2.1:,:0.2 137:,:0.1 

~l'Hn 22 ~'jj'il:U4'Jl~mlru::iI'lHff~H1.h::'jj'lfllJ1.h'lli'WlIfill::a~!Jtlil"'\lltlflfl!J4f1::~ "::'HiHI~!J'W .. ~ 

~ 

lJf111I'llJtH'I'I1:]i'l''!JflllJ'W 2543 

~ . .~ ~ 

Il1alJ w"mfJ1)llh 1l11lJ'ljO'lj1J flWIl111J ~'l!UflJ1tJ "W1l111J CPUE 
..l 
ll'l1lJ (lih/IOOlJ'I'lilJ) lJ10'l!iifl 1'i1llYiIJIJ 'Hlllmn:nlJ (o.1l00IJ'/'lilJ.) 

lJmlfllJ 

~ 

lJ'W lfllJ 

'l'tf.')1IlllfllJ 

flHlt}lfllJ 

n'WtlllJ'W 

'l't1:]i'l'llf1ltl'W 

10 

9 

9 

II 

11 

11 

20±7.3 

14±5.0 

16±6.1 

24±15.1 

28:,:12.2 

29±15.0 

3.2±0.9 

2.9±0.9 

2.9±0.9 

3.4±L2 

3.2±1.1 

3.2±1.2 

0.9±0.0 

0.9±0.1 

0.9±O.l 

0.9±0.1 

0.9±0.1 

0.9±O.l 

2.2±O.3 

2.0±0.4 

2.0:,:0,4 

2.2±0.5 

2.2±0.5 

2.1±0.5 

100±0.1 

100±0.O 

100:,:0.0 

100±0.1 

200±0.0 

200±O.l 
.; 

l>lfltl±SD 10 22±10.0 3.0±1.0 1.0±0.1 2.1±0.4 133±0.1 
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,.. ,. 
I : 
I·f ,, 

, 
~ ,. ,. 
! 

100 T 

90 

W 
<.) 
Z « z 
~ 
0 
0 
;f. 

~ 
~ 
:>::. 
:> 
<.) 

BO 

70 

eo 

50 

40 

30 

2~ 

-.- .. 

--~)jf----4 

- ..... -5 
C! - - • - 6 

-~·--4--"7 

-- "'3 -.a 

10 

0 
--:---~--.-~-~~ ---~-----"-~.-~ 

10 

SPECIES RANK 

l'l 
~ 
~ 
o 
;f. 

~ 
:> 

a 

100 -
! 

90 +
I 

80 + 
70 .~ 

i 
so ~ 

50 J. 
40 -r 

I 
30 

20 

~-

.t._ 

~-~ 

...

- €'J. -

lJnnnlJ 

ihnml 
l'UlllllWlll: 

mfiOlfUJ 

tllltl1UlI 

nqffurnuu 

10 

0 

10 

SPECIES RANK 

mVl~ 19 	fl1~ H'Ii ~ f1 ~ :>\11 ~fl11lJ lnl1f1Y!l'l1~Ui.'l:;f1.11lJ'f1'lJ 'IllH11:; :;'!nm11m1uuwi.'l:::~~lih1U(fm~ lJ1..1)Ui.'l:; 

!~tlU"i111\1 (l'll'1iri 1~)1Ufli.'llNi.'l:;~'j:;'I1-h~ fl11 ~1I,hmh~t~!lU11m1fl1lii~'Vll]ff:Ofl1eU 254:> 
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,,""111''1 

2 11111 
3 

4 

5 

6 

7 

8 

-
"1,""111"1• - l-Im11'1lJ )'itl~Jl1l'1l-1 n1n!]1l'1lJ nl.!!J1Ul.!W11'1lJ 

l-IU11'1l-1 

l'lg",Jl1l'1lJ 

mn!]ll'1lJ 

nl.!m!Jl.! 

l'lg~~n1!ll.! 

~:YI~l'1 50-70 %l-I1nn~1 80 % 

!l~1:;dl'1 70-80 % tl~1~'11~1"1 0-50 % 

. ,
"'''1'111 23 fhifl.!lh::;ii~imllJfl~leJflii~~t1~U':i~'I!lfll.!lh;n1'U ~'flri1J'\lun~!~!nJ'ihnll i \Jfln 1J~<I:: ~ 

1 ,~t <!:I d.<::> 

'l:::'1'1,l~ fn'jql.!l'I,'1Jt11'1IJQ'1J\J lJmlfll.!11 '1'V1t;]i'I'llfntl'U 2543 
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;1 

6.2 fll'.iijVlfl~tl1h::;'lflfltl'l.hn 
, ,
, ,
",
l~, 

fm1'fl~1::;Mfl11lJfflJ'l'itJ1i''I1jj1tJ~'mU";j (Multivariate analysis) 'IJ<HU";j:;;'lf1fllJUjj1~llJf11' 
,, 

1tfl'11:;;M Cluster analysis 1m::; MDS \il1lJ~~"'h'j"l~ltJflmJ~'Il:;;~ 'W'J':hU'lj~llI'W 3 fl~lJ~~:;;~Ufh 
fflJU1:;;iY'YI1fm1lJm~lVflS41:;;UU Bray-curtis 62 % un:;;f11 Stress value 'IJ,Hf1111Iflll:;;M MDS ~ 0.01 

lL ff~4 'hfl Tl'l fl1";j.ij~ fl~lJ~1~jjfl'llJll1!~V(iV\14B4lmdjf11tflli'lfiv~mllJ'I1lJ ltJ~m1J'il1~ (fl1'Yj~ 20) 

fl~lJ~ 1 U";j:;;flVU~'lIJ~\iI'<1m'il~ 1,2 tb~iJ~'YITi'Vijj'illflilml'1'Y1vll'I''WJ1 
, 4 ~I !II (J d .e sf{ 'JJ! QJ 

mpJ'YI2 u";j:;;fl'fJ1m'V~\illl'n1'il'YI 3,4,5,6 'lf~!u'W~>l'YItl~'W1nlilfl'llJm\il'lftJjj~ 
• • 'JI " 

fl~lJiii 3 Ul:;;fltj,uII1V~\iI'<1m\)iii 7,8 cifl'fJW:::UI'Jft'1'Y1Vl'IJfJ41hd{)v;iuii4 

f1111!fll1:;;M Cluster un:;; MDS 'IJ<HU";j:;;'lf1fllJUnlitJfl'lltl~jj:;;~l'Inl!~tl'W~'<11nlnnj~!lItJ 2 fl~lJ 

~fflJU'l:;;iY'YI1ffl'llJfri\'ltiflii~I!lJU Bray-curtis 82% lH'l:::f11 Stress value 'IJ.mm1Im1:;;M MDS ~ 0.01 

nll'\ilrhfl1'Vifl11.ij>lflrilJ~'~t~!J(iti illll'~B~ (tn'Vi~ 21). ~ 

fl~lJ~ 1 U'l::;fltiulI';lf.IflmYl'l1'il i tJ!~!J'WjjtJ1fllJ 'it~!fl'Wlll'm'YI'W'lJti~(]tlull'~ 

fl~lJ~ 2 Ul:;; fl{) U~'11fl11 '<11 'l, 'il i 'W !~V'W lJfl11fllJ ,'Vi (]lIfllfllJ, fl1 flt)lfllJ ,rl'W V1V'W un :;;'Vi(] ft'~fl1 vtJ 



9 

c-...~ ~?l7
I 
L-~~~~~r~--

~. 

O. 	 10.20.30.40.50.60.70.80.90.100. 

BRAY-CURTIS SIMILARITY 

Slress = 0.01 

6 
5 

4 	 o3 

a 
~ "'" " 	 I ""'- <I 

-:i 

.Jdl(>.J

ill'l'l'll 20 Dendrogram '\J!)~fn~1ImltM Cluster analysis(ilTW1JlJ) 1!"fl~fnH>lfl"'llJfl1;1lm1~M MDS'lmJfll 

Stress Value =O.Ol(ilTV;rl1~) 'litH 'lh~'lI1f1lJtI!l1>lllJ~>l~hnil1ll fl"fl!)~"fl:t:~;:t:vrh~fll;~lJ~1!)cil~ 
.. .. = 

1>l!.l'W lJflnfllJt;HYftlfl~ flltJ'W 2543 

! ' 

l.' 
tl 
~ 

I 
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ihmllJ (2) 

IJMli'1lJ (I) 

\'i{J'lMlli'llJ (3) 

ntWl~'U (5) 

g 

M flt)l!'11J (4) 

'VIql'!1in1~'U (6) 

I-

I 

80. 90, 100, 

BRAY·CURTIS SIMILARITY 

Stress 0,01 

1 

4 o 
5 

.J ... It' '" 1 ~ " ..9,c:it
il1'1'1'l121 Dendrogram 'lJIHf11~1If1n:::'H Clusteranalysis(mVfIJU) 1I1:l:::fl1n~fllllJfl1~1U'1'l'1::;11 MDS 'lI~lJm 

Stress Value = om (m'l'/1:h~)'IJ\'J~'lh::;'lIlf1lJ,j1:l1>lllJl~m.Jtiln~1u i'l1:l6~1:l::::i!'l':::'H';h~fll'l'ff,lJ~16Ih~ 
'" '" ~ !~\'JUlJfljlfllJt;l'll 'l'/f]I'I~ flllJ1.l 2543 



• • • 

60 


7. iln1i'UlIlm':ithl1l!~::ihrum~1i'll!l1'll1~'U6~lhn 

7.1 iltlfJm':i1i'U61'11n'll1l'ltlal~mJl'1lfl~1I'1a::~ 

III fl n1~ flmnfl1~ il1.l'i)1 M 1>IIll::ii tTUflU ihW1M1J'U 'iHtl1:l1 i Ufl1:l 'iJ'Ill:l: $ 1~Wflfllll ~ lfl '!IiiflU1:l:: 

tl~1I1rumlf11.yj'l'mium:'Yll:l:mMl~'U!l'ltl1:l1 ~lU1Un'lffU II '!Iiifl !lQiUfl1tl1Jfl~' Cyprinidae 5 '!IU91 

'l~uo 9hi1JiN,fl1::\,!1J'iiI'!,I'!::.Viuu'ml{J,U!tlIJ~flflil'{J,!,(!tl{Jum'Ul,I'l::.YllJuYrnlJ fl,'iJ1Jill, Clariidae I 

'!Iill'! il'l'uo 'lfltltJ f1'Hl1Jfl~, Nandidae I ')jUI'! 'll'l'mi MlI!l<NNIMVtJlI fi>tlllfll' Theraponidae 1 'lfill'l 

'l~mi tl1:l1.;rl~I'l~'111 m!l1Jfli', Eleotrididae 1 '!Iill'! il'l'!!O ~Y1111J m!l1JAi', Channidae 1 '!IUI'l il'l'm) 
tllll'li!lU m!l1Jfli', SillKginidae 1 'Ifill'! ,[l'I'm) "I111U (1'l1"1~~ 24) 

d. I'JJ i '" .. ~ Iillnn1 24 fl11!lU1:l~'Il!l~mlf1" Uf1"J~IYll::;!fl!lU)JmlA)JtNYl'lflllfl1t1U 2543 

'l1il~'ll111 fllV!lZ'llIl'lW9l11111111ummll~ 
~'lll'lvl'1i'!.h:n • 11lW !lY!!l~n9l6utYl'ri' U'ViINn9l11t.l'rl'l1 'lflfl/!mJl1.h~lla t1U'lfl~ 

l'f~llU\lflfle1U 20 10 10 

mllUUflt'lll 20 10 10 
~ 

~Z!'Vivu'Vrnn 10 10 10 10 

~ 

fl'i~"Q;1J'U'fi 30 30 30 10 

;;hlul~ 

• ~ 

l1lJV'I1H!11UV'U 

10 

50 10 

50 

20 

30 10 6h) 

20(UlJll~) 

~'Vmn 80 20 
, 

'I1t1U 10 20 10 

'If)~U 

•'\Il~91~Ull 
40 

40 

20 

10 

20 

30 10 

10 

10 

lO(ltl'lflllU) 

1'l1lV 20 20 30 10 20(1tl'lflllU) 
""""~~...~~ 
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-
 " 'J"1'lmel~ 

<v ...;.,; A 

1. 1:1 !lllW:::'W'U'tlUt1::;1ij 'tllll'tlO1'1lIHI'ltll'l~a:::~ 

'JI • " • 

Il 'II V~'II::; ~11'J UIl1:lV~'W1~ \'I Yi ihti~lillllU Ifft1VUI~U '11'1 UI~V'il i 11 'll'llIl~1il!fWm:~ I~UIl'llN'W1~'il Yi 
• !oI 'JI. ... " 

1'lI'illJl'i6ftUVI::;ll'I lifl1llJfJll"'~ffU 60 fllllllJ'il1 1lJ'il!l~I1'JtJ;,)tJlr1ilfJ1 1!'II::lifl1llJm\'l'litJ fltJ~6~'W111'JtJ 
" ... 'lit J " 

VI1lfl ii'Wl l11l'1'ill'l6\'1U ~:::~U'W1Ul'l::mllJl~''11V~fm:Uff'Wl'IJUfi'Uq~fll'll itJq~HtJ 1I1lJlw'W11ufmv~li 

~:::~'tJ~~lij611~lJlW'W1HtJlnU 400 ill'l!lllJ'il' 1!1:l:::IO'ilm1''f1l'1'f1mfl IIl:l::;vi'llJ"'l'il!~'lhillflm~U'WlHH 
.1 1 tI "'" V I f .d! Iif " 

ul:: fJ'lfUU l'I :::!f1'ilml'lf:::'II1~ 19::: flvtJU'II:::m 'Ill ~'II ~ ~lll'lV~~~ 'lf~ 'II'1ll'l'l'llflllW:::'IJ V ~ Il'll fN'II::: $ ~ lflfll'j 'll'n 1~ 

• q.... ! tI ~ .o!:I d ,d"",d .... : 9 Q 

'I'I'U'lllJ'IIfl1;Jll!::: Vll~lJlJffTtY'il';H'tJU Flood river IlV ItI Ull 'II1'l~VllJfll'j Itll'luuulI1:l~'U 1'l~'j::;'il'UtJllU16'tJlIlJ lfl 
•

1'ilUiifl'lllJ1 ,nflll~lJ1W'W lHtJU'II::: 'IllYi 'I'f1l'1l'11:l1flll'll:::iili fl1;JW:::":::tJlU I~~!.J il1l1:::lVIfU1'J UU'tJ 'U Rhithron 

zone 'II''fJ'illlnV~'illlJ 1J~ff~lIl'1:::llll!::; (2542) rm'H1I1::: ifJ'lf1r~lflfl1:l'il~l'I::;~VluYi 2 N~jq1:l'il~lifflll'Ytl1'Juih 
" 'JI •• ')I 

.JitJiifllnh ff'lUIJ1~'Wl'jlUl'l::: 'II''ltJ fl1:l 'll1 1:11U flTHllm"tl,,:::m '1 Ulll'l'il~l'I:::~• iuflu YiVi l~i''UiJVljj'YIl'l'IJ'il~'W1 

• d '" 9Sl! ~ J "'" ",! ' I 2" +".!VI:::Il:lVl'llJtl~ lJfll'j !'lfU11'W'fJfll11'1'11:::I1:Hl~'II'mtJl'lfluF1~ l'liU rl~fJm'ill tll'llm:::'YI~ lIl'1llfll ~'ill U'fJfl~lflU 

iJ~iJlh'lflm1:nJ (ihlmfll~) YiiJ~ll~mllJ'l'il1Jffll\!'jcl'~~ "'~iY~l1'Juuml~!'YI1:::,;uiUl'I:::llr1ri~!~INl"hV'il'lJ 
<u .q,(it

'II 'fJ~ 'II'19 1U1'f11:llfl'f1l'Il1J'lfU \'I 

• 
2. ~WSJl'Wm~flltlSJl'WIlt1:::ll'liJ'Il!N'Ih 

rhilfffJ'II6~ 1'J W ffllllii'llllllflUI'i l'I::: ~'illh11'il 'I~llri 'l W'tllJil'll'fJ~'W16dlU'lh~ 22-32 6~ ffll'll1:lI'ilelff 

mlllll1,;~lff'fJ~'tJi:l~ 20-80 !'lItJ~!lJm tl';nll!1'Jum~1!1'JtJ~h~ii?hilffUV~lU'lh~ 6.2-8.1 mlll!1'Ju;;il~ 

'fJditJ'Jh~ 65-240 il1:lafli'lI/a'il'i U~ti111l~1J~~ff111~~ 1-2 li.h 98-99 ill'liln~lJ~6nl'l'i ~'ilff"'11l~ H i1 

til 105-193 1J1:lafl~lJ~vil'il'l mlllm~~HilffIJV~lu';'l~ 74-400 il1:lafli'lJIa'il'j U1:l::;~~~ 1-6 i'itillllfifJ 

102-132 illlnfli'lJl'i'fJal'1'j l'ileJ~\'Iffl'j1~~ 7-8 i'irhlll~1J 333 1J4'lani'lJ.J6nl'1' tilmllJt1'JtJ~h~I!1:l:::tl1llJ 
• 

m :::111 ~!t'ilfl~h~ ~ lfl~'il ffl,1 ~~~lill'1 ~lfl~tJ nlltJ'il'lht'lltJ 'IllNtJttll:::' 'f111~htJ'U~nwVit1'Ju HU rn1M'i1f111lJ 

.5ft • .1 . $1= 0:= <::i_ : 

III 1..1 \'I H~~ 'IJU 191m ::U::: VI H II ll::;fllIl1llJm:::'ill~ 'U"nWI'1'fJulI1:lllJllltJ llfl\'l ~ lfltl'l'1llfl1:l'lltl~U lVl:!tll 
• 

66floil'iltJ1:l::1:l1lJ1l1 6d'1tJ';1~ 5.0-8.5 illlafl~JJln'il~ m{'UvtJ '1\'16t)f1'I'lf~1.itl''j::: i'iti 1'fJQlu'li1~ 1-9 . . 
il1:l!lfl~JJlilm !l1:l::: tl11lJ!~jJ'II'fJ~"hi'iilff1J6~lu'li1~ 0-35 VlVlVi l'ilfJ~'illh'l1~Vi 7 i'ithfjuumllJ!~lJ 14-25 

ul'i ~>l ffln~Vi 8 iJtilVlffU!'11llJl~lJ 25"35 'il1flflllfll'Jfffl'hll'Yt1yill'j1l!fllJllii'IJ6~'Il1i'ifl'lllJ!!l'1flI'i1~ftU~llJ 

-wuVi II1:l::: 'j :::IJ::: VIl~1:hfl1:l6~lJ lflfl11!l'ilfl~wiu 1'11lJl~6U1.h" 'il i 19 m1lJUn1'1l1'1 1..1 Ill'ltl~1:l::: ~iJ~ii?JW tl'lJllii 

I P.q ..... <!l ~ Wtl'!'1"1l11J1:::~tlf1l' 'l1l1f1f1!11:l:::1'If I tJtll11'.i'fJUltll:::I'I'Il::: 11:l1J~ 'll'mtJl 'il 
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~ _t= ,
3. '11'11 >lUtlZu l'IJll.ll'IJtl<lIl'l'lMn ~tl'll 

~lflfmh!,lJfl'l5U~l!1:Iz'll~lJ1Il1U'l'l!l~O?ltl'W WUU'l'lINO?ltlmf~11lJl'I 60 'lfUI'I 9 phylum d'I'WH'Ym~o 
'Iltlui'I'lf 45 'lfUI'ILU 6 phylum !!'I'l1:l~O?ltl'Wii'll115 'lf14'1l1U 3 phylum ~!Wll~ti''Iltl'WilI'lf'lf14'1l~'I'lUlJlfl~1l1'l 

IIll::iifllSII'I'l1m::'il1lJlJlfl1u'Ilfl ~l'Ilhn;]!!II ~ 'IlfU~tl'W~i11'i1;] fitlu'I'l1:l<lti'?ltlU 1 'Wfl~lJ Bacillariophyta 

1.1'l!fi Suri~ella UI1::; Diatoma Stauronesis U1:I::; Coscinodiscus 1!'l'i11~ti'?ltl'Wff'll{'lf14I'1~'I'llJlJ1fl~"X1'I 

1J1<l~l'IfflS1~Il~il.i'l'ilJ\',lfU~tlUffl'i1;] '?IUfl Nauplius ,Brachionus ,Co/epa ,Moina 'll~lJlll1 
II' 	 ~ d. d 4 It iT "'" <I.... .,> d '1. 

U'I'l<l ~fll'ltlU 'I'l'l5!\UWlWi1:l1JU 63.47X 10 1'lI<I<I! <lf11J1l'1fUlJm Illl::;'ll,lJlIllU 'I'lll <lfl?ltl'Wl'I'l1l1l1lmr 'W 
~.. 	 , 

'itlu1I 21.54x 10
4 1'l11:l;;i'/~fl1J11'10!lJI'I' 'j1lJ'I1~iY'W 85,0 Ix10' 11'lhlJ/~f11J11'101lJ'Il'l' 1m~'tfllJ<ln'!J''flfff1~llm: 

". g, d 4' <I':11 <I ~..;, 	 <I 
fllll::: 	(2538) 'lI<ll'l'1111l 'WlllJUl ?l?l1'W 'l'ilJU'I'Ill~f1?lI'l'W'I'l'lf!'ll<l~ 4L44xlO 'I1'W11J!\jf11J1l'1fl1lJ?l'Hlll:::U'I'l1:l<lf) 

.... ti' 4 >1f f Q........ .do~ i' d: 
'Il1'l'Wl'f?l1 27.91xlO 1'll1:l11/?l"1<lllJ'Il'l' mflml 1l'IJ11'1lUll:::ml'f1l (2537) 'lI~l'Ifl'I-J1 'W0l<llfllJ'W11'l111'l~11I1l 

1i~'I1'll'll'l'~'II!l1 'I'lUII'I'II1~ti'Yltl'WI~~O 16,289 111hlJl~f1Ull'lti'!lJ?l'i ~'Illhn~~ 8 iJfl11lJ,\!fl'1!lJ'IIfN'll~lJllll 

U'I'I11~ti''Il 1'l'W '\!~q:'Il U1:IZ ~ 1'1 ffn1;)~ 1 ii f111lJ'lifl,\!lJ'lJtl~'ll~lJllll!!'I'I<I ~ti'?lI'lU~1"X1'I fll1!!'I'l-i m:::.l1J'IJ tl~ 
_I " d ..::t 1.... 0:0 ,<!lId tI1J'i::l'lf1fllJll'l'l1:l~fl?ltJ'W~l'Ilhn1lVl 3 !I<I::: 7 lJflT:ifl'l'::I.11J 1'I!J'lfU1l1ml::.l'W1'WI'IVlq:1'I 1l11:::'ll'j::l'lflfllJll'l'l1:l~fl 

.. ..".. _I "1' ~ ~"'" .?l1'l'W~I'IVI 7 U1:I::: 8 lJfl11lJfl1:I1Ufll1~"!~1l1'l u1:::'lflfllJm~INfl?ltJ'W I'ItI~l'Il'I'1'l'1.l'I'llJl'HI'il1'l \l'IllJU 5 fllllJ 

9l1l.J <ifl'!; Ill::: 14111't1V1 til 'II fl ~ flll tJ ~ liZ ~ !~1'l'W ~nl11'ilii 'll~mlllll'I'lll ~ ti'1'I tl U "l~ "XI'I , 'W I~m.rJfl'l"lfJ lJ!! ll::: 

".J!t .ctd G!' oS HI
fl 'mlJ1 fllJ fll'i m::: 'il1tl 'II tJ~ 'll1 :::'lf1fllJl! 'I'l11~ fl 1'1 I'lUII'I fl'W 'I'l ql!l mfllJllVl "XI'I !!ll::: ~U!19111l::1I'ltl'W u 1::: 'lf1fJlJ 

u 'I'i 11~09ltl'W ~::;lJfl11lJfli\'ltJfJi'i~91l1tJl'lfll1 ff111'ilffllJ11 Q1il'lfl~lJ?lllJl~flUffl11'il i.1'd'l'W 3 fl~lJ mlJq~u1:l::: 
" " 'lljlJlll1 'Ii lmfl 'Ii1,rtltJ !!1:l::;'i)1flfll'; flfl'I-Jl'1'lU 1l'lfUIlll! m:'lljlJ11l1l!'I'l1l ~ ti'?l tl U!I'Ilfl~l~nU?l1l.J Iifll!lllll::14nl'l 

" 1'\'l til'll tl~fl<I tl ~!!II ::: ~ IIIl'flJm\'\'ll~ fll 11ft1'1'l 'II tJ~ 'Ii1 

""" _t= v <I if ~ 
4. 'tillVllIl:lZu1'IJHII'Utl'li:r\ijlf1U1V1l1 

" 	 .
\)lflfll1ff111\)'I'IlJff911'11,rl~'W'I1~11lJl'I 15 fl'j'l'lufli'11'IJ 3 Phylum 'I'llJiJ'll~lJlIll1'l11lJ'l1fl,\!lJl'il iilJ 

, 	 " " 542 villmlJ'il~!lJ?l1 1flf!!flIHnuilu"X'l'fffl~!!1l:::fltl.l::: (2538) 'll'~ffWJ'ill'U!Il.i'li111'1l911U 'I'IlJff?l{11,r1~U 15 

" m tJUfJf1 lJ'll~mlll 569 m..l 1PJ1?l11H llJ 'Il1 1!1:I:::lJlflfl'h'll~lJ1l.l1ff9l111,rl~'W"u"h~l~lJ'Ii lfl1:ltJ~111:11 1i~'I111'1 

l'f~'II11l 1l1lJt!'II11~!!1:Id'flff~ (2537) ~~ffl'n'il'l'l1JiiI'l111,r19iu 2 'lf141'1 iJ'll~lJlll1 385.33 ml"W!9l11HllJ91'l' 

!11:I:::ml.J1ll1ii'll{'I1,rl~'lJl'W'\'l:::11:l,rtJIJ 1'I1lJlJ~IJVI:r;Ull:::1i~(2539) ff111'il'l'llJ III 11lhPJI91Ul~!lJ?l'l' 'il1flfll1 

" ...,i d <V ...d: d 1I.d .... 
ff111'il ~1lll'fl'jWI'I 6 lJI'l11lJ'llfl'Jll.l"l~t!1'I 792 1'11/llll'j"1~llJI'I1 'i/l'lffl';1'ilVi 2 lJI'l11lJ'llfl'l!lJUI'l/)'\'l1l1'l 355 ?l1l 

d. 4$ <Q, o..:::tA 	 w ;{ ,,"'4 d
9l1';1~llJ(II1 11'11Tl,1'il'\'l 6111:1::: 7 lJfll'jm:::'illlJ 11'1!JWI'IU1:I::'illU1U'IlVltl91 !!llZ'll':::'lflfllJl'f1'l111U11ll'W'i/IllVI 2 

.ct :#.t$ ~ I d..l ~~ : "'" .... -: IlIl , jfd AIQ.!

111:1::: 	 3 lJfl11lJfloltlfl ll~ "l~q'1'I tl1'il!flI'l'illfl'lf1~V1'1'iUrl tJ~'W llJfl11lJ1ll'll'lf'Wl!1:I:::U1I1fl fl"ctlfl tl~ fl'W u1 :::'lf1fllJ 

ff'1'I{11,rl~U11'1 tl,1'I nl1 11lt'lllJ11 Q ~l'Ifl~lJ '?II1'lu 3 fl~lJ ~~tJU~nl'j1\liJ'll~l.Jllllii(ll111,rl~U"l~tll'll~tJU 
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rtHLJI,;:!.[t~Lk.ll~!.HlU\U~!'LUUL& (>vSz:)~ItlH;:lll1!;?LJI,rt[l,l UL&~L~U~l1rll!"0l:~@~H1flt~~,!!L~ull~~Llltl 

rlt!'H,@ ~NI,;:t[ttLUL!;l.tL U L 1'1:. rl!tlH~O~fl ~l~L~Ot.l\!rti"tLUM.lflL!"W~lJ!'l ~~flMl,lell[tftLl\LO~!'LULJI,f;11.L~ 
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Il,l\l!ij;:1l11 Ill:;:Lt. ~rt::!.rt::\ll1~MrlLJI, ~I't::!.rtM,JI,l@LLt. ~11.l1.11.t.ll~@\l H I't!. 11K11Il,flJ,lL@Lt.HULl\ ~0 M.1 LM It1.Ill1:;:W <'1> I v ~ I v ~ .. f' ~ "'" 'Ill> 1'0 f"1S ~ Wl"~k 

Ilt,\;lLIl[t~lrOt.l\!rt~lmrtL.IlftL~,!!L~O,Q>~H!,~}HLR,U~tLU11.l;:lll1 ~rtlt~@~!.~ItI~L!.L~ 001 @f'lrt}l! LO Ill!" 
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:::ltlfWill:! 9 ::g\lll £ ~l\t!.LPl!\~ rz ll~t!mLIll1.l!L\lUrtLtl>!:J(,~ ~rtlt¥,@f'lrtkU Lfl f.~rtl~l!.Ll!\ 001 ~11.¥flL!" 

Ilt~ (and:) Llltmt11.l1.0l!\ll,lIlll\t 81'01 ;::llflOf. l., M.@L\lrtftilu;::llll 1:,'01 ;:llfl@!.11.ol6l11rtrtilu L8'lI :m IS • 1 to t£ f' I" t t6 • I". 

fl @f.~11. H,LIl fbrtilu fl" L9 :::llrlO!. ~IlU1LIlfbl'till!flt~n,OU::tf1l llf1ftill!fl~VWU;:!,fbl>~O ~11.l6 II hlftH,W,n,M. .tfi .... I IS,:. I IS I ;> t:;. :: 

(;reP!U!IdA:) 11.fl~I:::l!\lllfbtkIM1.@!.1> elJ~h~ULrtn,M.~l:.kl>n.O!.1> l!\!}JI, 1: tkl!n,Q!.l! z: ~ ~!J.JI, f tkl!n.e!.l! 

1: ~~ hI!J.J(, Of tpn,@!.l! 91 LIl[t!!~!J.Jbfll!\ln.@U:::!.f1,!'~@ LF1.M. ~:;:\l~QIll!11.lL\lfbNJ.n.~Lk.ll~Wl 

~!}~@11.H,M.~j~Ltt ~~l1.11 rI..v rl.1l ~1 

o rtllleItmuu[t I'tn.MLt.rt~m!.!.M, TIlLftf. fb::: \ll111.Il1flLJI,L f:1.111111L nrt!.ItlttM,~O[lolfl Lt.tUt 1nrt~II Nllt[l, rtl!ILM@[l,
V' (6 ... Itl' ~/6 II:>' l:/6 "'" I\:>< ~ 1;'# 8>' !f po : 

\lM!!Lt.~Ull\~!!I~~ ~LU~Ul:;1l1l UL& \l1;:Lt.~!.fb @rtUL\lfbUO~l1.l OlJ 8 ;:\l11 9 ~l!I~f'll1~l~e\ll!~en.lllllfbl1.@~ 

ilLI\:;W~M,1In.M.~,{t!.1tl!.f.M.l!I!J.lblttp M.[l,L~l1.::1l1l ~Q~fbL~U 0l:l!Ib~l!LrtH\ll!l1.Q~~@Ill!~~rt~rtll!lIlLl\::tu 

1M.11f1.M,Lt.ftLm11M.l!I11.J(, ~OIll!LIl~O\ll!\~lilllJb z: rtLl!Iij@rlL!I;:wnIUIloll1.lllJbOtUH:lft1u,lJ'l:::1fbn r,p~!\ ft1 
I F/6 "'" .g, ' f' If' : "'" "ii 'Ill> po 8>' /6 III 

TIlUl",~en.IlL!\::tU ;tMIILL l! U Lfl!!1. f1L M.1t'L!;\,{tLmttM~@n.flkll@:::\ll1:::Ll!ll!\~1LU n~lt.l!~t!btI,bUlrtUL 1ll1.IlH ~ 
• 

::\ln~WIll1.~L t\.Ill1:::tu ~a~\l [l.l1ltfl ~[tl~O\ll!n\,L!;\n,.I\!::1 tI,!!>l!\L\lI'tLtl!!!~:;:Il~@Ill!~On.MUS.ll Ull\~O~I (;xl,\:j 
(( . . '" 

lU:llll:lruqns) l!;\~\,:::1l11(:ld,4 llU!l1l0B) LttflO 1lU,lJ'l:::1[t,{tL mttM.fl.M.ftL ~l!rtl:.!AL!;\n.~;:1~~lift£rtl~ 
*" j'; (( •• 

IlL(\:::tu~M.n l!\rtH~~ (:IdA:!. {lluFJl1lur) L!;\flLlbQ~H~l!rt:U,Ul:;:t[l.,{tLmttl"'lt~l l!I!J.lb lZ l!IftH~~n.M, 
;c 11" II 

l!t~~mttM.~Gn.QU":;:tufM.litlU:::l:!jll!1~lt ·s 
• 

rt~l! f It~1!K1Lpl1.@~lftll!\rt~Ul!\.!IltlrtL.Il lIttlPtLUl!\OIll!llt,!!~~l!fll~l!ftLtl!!!11.!;?L,tt II, 

~l!\,l:lrtl!LJb::.t.[l.l1.Q,\?':::Il!'l,m l ;:1l11 hlb~!tn:l!Lljutulte~m~L,ttl1.~l,l,l:lftHLJI,;:1fb ~@[l,fll&:;: W!.l U rtl!lljuW 

\19 

http:IltlrtL.Il
mailto:1!K1Lpl1.@~lftll!\rt~Ul
http:l!I!J.lb
mailto:mttM~@n.flkll@:::\ll1:::Ll!ll
mailto:rtLl!Iij@rlL!I;:wnIUIloll1.lllJbOtUH:lft1u,lJ'l:::1fbn
mailto:l1.Q~~@Ill!~~rt~rtll!lIlLl
http:l1;:Lt.~!.fb
http:I'tn.MLt.rt
mailto:LIl[t!!~!J.Jbfll!\ln.@U:::!.f1
mailto:tpn,@!.l
mailto:11.fl~I:::l!\lllfbtkIM1.@!.1
mailto:llfl@!.11.ol6l11rtrtilu
mailto:M.@L\lrtftilu;::llll
http:f.~rtl~l!.Ll
mailto:b~~~Ll1fbItlLrt:fb:;:llll~!}M@n.flLl\:::W!'LU
mailto:11.@~jrtL
mailto:t~@~!.~ItI~L!.L
mailto:L@Lt.HUL
http:11.l1.11.t.ll
http:tLUL!;l.tL
http:rtHLJI,;:!.[t~Lk.ll~!.Hl
mailto:tlll1.~@11.l1.M.bLIl[t


atl,lUU~flBUl,Ll,lrl Uml! BftmU~l,lllJ!,M,ftULI'rln:tlU ftBJ!,Ll,lrl~l,li1 flLtLtI\Ll,lrl Lln~l!ln!l.Ll,lrt ~n,fl,h~w " if> I~ f "fIl I;i' ~ Ii>' ~ .~ I I I" I I~ it' i" .....
• 

Ll,lrl ull'/,L Bft1M.Ull,lrlrtllU Bo; n:t:lu £ ftll.1~UA.lBftUtLLla"ftn:Lt.\Ll,lrlUftlll(\(\UL"·tLLlUll), '" . $ !l "'" I~ I ".. i I? "'" ~W I¥ 0 0' 

99 



• • 

•• • 

Lr;t}~kI:inmLr;t~!<I-l.Il~!-:;tL~!~LU 

f1,], ~t.~flfbl:i:l<ljf1,fb~tU M,!['rd,(u 1-l.l\:~~OfbLl.Lf1.m~m tW~1> ttl~U:i:l<lRt11M,hLflOLf1,t~~WLflM,tLl.IILIIIIA. tt; III Ii" It; rtf,(t=' lP P 1 ;'1' III III 0 

tLUnrmlb ~O!['LM.t-t! :i:1!1l ~m:i:t f1,lf1,tO WA~M,l f1,![,! Ll.L!!:::tf'~H:::l!jjIlLfll-l.fjU~HLI.~ft::tflOflNHtJ,l Ip f" P I$' ~.,.. I t=< w'f' 1Y Ii" f' 

,ntlUUL& f1,!,th ~~jj ft,~f1,[,;! tJ,[,;m~ULI!L~1;;1!IIf1,W:::WL~1 p~rtjj~OI<tJ,llL!III!!tULI.1:::!.f'f1,],tU~l~fl.M,~~ 

ULf1,~~~:::~LI!f' M,jbl ULIILI-l.!:!tJ,!:!['Ltt}~!!fl.M.L~M,L~UL~~~~al<tJ,M,[,;1UtJ,1 1!1l!~~pl.~! ~::I<~aI!IH 

jM,~fu~Nflt"H ~Ukho 

:i:1!IIjM,~:::LM,l ~LIIM,1~LLl.t M,11 M,~1O~l ~L!['fltUflL ~~@~~Lr}~!!~OI\,UlLl.~t~LI'!.llf,!t l U ~~ttJ,' L 

LI!t l~0 I!~p0h~.I:f1,LY ~LLI.~I< f'11 f1,U ~ft1:i:1!n~1fl.~1fu~II l!.LlJ!! M,/r, ftlr. ~:::t.Llm 

f1,], Lr~~1i11M,b~fl:i:!.f'W LflM·klA.~O 1\,~1!f'l!f1.II~flltLlJ flO,\t~tn~~~on.~l<flnf1.ll~flttLlJ~Ii! mt!!O~l ~o~1 

o ~~LrOll'!.u/i!!.L u!:i~1. W. ~lj[,ft!. t 9: M,],Lr;t~P. Iil1~OfbLflIA. ~Ut 1!J.fl. fl.::!.L I'!.U/i!!.LU:::I<l1l\t!.qmL~'I 
• 

99 


http:1\,~1!f'l!f1.II


• • 

• • 

67 

lafljJl':l~VI011 

!'UlJ'Il'l~ 	 Ib'l.i~:::fflYl,lj1i~l 1 N:::liu,fl'flll'1l' 1.hu'l.J~ , 'l.Jtyci~ 11~1~~~UnJ.2545. lf1Hfffl~'I.i;:::'Il'lfllJ 
_I ... 1 ~ it ~ • 9 .... .... "'" ~ .... d<III> 

1J1111111::: lJ'l":::ffYilimW'Utllllmtl~lJtl'IJ111 n.JMUtlll1111111 il ~ Wl~I'Il'lI~nlJ. ltlflffn1'1l'11ll'l 'iHJU YI 
•• 1·".1 " 17/2545. mHlJ~:::lJ~Ulil~, mlJlJ'j::lJ~.65 11m. 

fI n';'il 	IU~illJ'I.i~ty~lfJll 1!1l:::1.l; I1fl~ 
< 

fJ ll<lll1. 2538. 'l!1l9h1'Y1!l1Ul~lh:::Ill;1I11:::'l'l i'WI'J1 m tI ~:::lJlIi U . 	 . " 
I 0 	 "'" "'" .., .<::! _I (I a .. 1 ')J

UlJUlffl1J1.p.lflflffWl'll'llll'l'u'UU'l'l 48/2538. mH1J~:::lJ~Ulil'i1 mlJlJ;:::m.72 11'W1. 

"'" "'" 	 d ':':u .,;. .::.1 Q.Q Jf .. .... ,q" "'> .... 

il'il'illJl 	flllJ'il'i1::: m:. 2544 . fl1 ;1'fflllll 'Uflll 'il u'I.i '.i:::'Il'lfllJ ff ~lJ 'Il'1'i1WUYI:: Ill. ffl Ufl'WlJ'W lJ 1111Y1 111 II II• 	
, " 

ifnj'il~111ff'i1;. fll~!'l'l'W'1. 328 11m. 

'l.J~ri~ 	111!\)~~linlJ,~UlmW ~fl'il'l.illl'Wllft,!ltlmru ~lJmn~ 1!ll:::i''Il'ijlmw i1fl~1'.i!'Il'iji.2542. 
ijn1'f1Y1(J1Ull:::'l'li'wUlmtln:m'IJ~nlll~lJlhM'ljlJ1U ~~Wj'~1I'l'1~U1J1 ltlflfl'l'l'1'1l'11ll;u11'uli 202. 

1.....1 .... ""'0.<' ... 1 • 4II 	 ~ 
fHpJmVWlmlJ;:::lJlI, fft:n'IJU1illJ1J;::lJ~Ulilfl fl~lIlY1W"1. 67111.J1. 

il fllJ ll:::tltl~ff'i1I1ft.2544. rl'II f1lJrl'~ {witl;;U'IJ~nlll 'Vl:allffl'IJ fI' II'U lll~tl UU6fl.!tl flffH 1 'Il'1 fl1; 'Il11''IJ~ 
.... "'>4,0 .f <I.' tI: tJ.1 	 Sf

2/2544. fff.l1'IJU1illlfll;I'W1:::!1l1lIlfl'mU1'lf111HII, fl'l'lJtI;:::lJ1. 36 11m. 

.... .Q
, 	

_ .....::. <I " ""Q<!I. tI 1>.... ""' ....
'1lJ'il~ fl1l1ff1f1'~ Ull::: npnlll fflJl1;. 2528. l'J1ll fl'lJ'IJ'i1 'Utl~'U1U<l:::1'D,lml:::Wffll1'j 'lJfll 'j ,\)IJYIl~fll'l" 

• 
tI'l':::m .fff.l111'utI;::lJlltl1~flmill'lfl~ mlJtI;::lJlI. 115111h 

1J1I~'l'lli ~lJW1ii'll' !IllZ1ilJ ii'!lIli''i1'U 1mlll. 2539. 'Il'1l:jj,1'Y111l!!Il:::Yli''Wmmtl'l':::lJl iUYI:::!IlU!lIJ. ~~wj'?1 . 	 " 
IV "'> ,.. .:4 ~I" ~ ~I v

'WYlllU6flff1'l'1'1l'lfll; 'ilUUYI 1/2539 fl!lI1J'l'ZlH'Ulilfl mlJ1J'l'ZlR 50 YI'U1. 

,nlllU'I'1 iH'~'IP'lI1:::. 2541. fll;!l'lji'ml'Yl1'Wmml9i1m::!l1'U ihlf1!lIl:::~ il.fI'~Il.1I~11l~!I'tll11~m.!?I1 
.... of..., .". Q,1 ....."..... ~ of v 
1Y1IJ11'f1f1'm:U111'IJ1ll'l'1'il fllll:::'V1'.i'WlJlm 'D1'l"lJ'Il'l'i1,lJl111Y1IJ111 Off~'lJll1um'Wm. 91 11 'W1. 

" 1l'U11;1i fliYIl1~;tl! !!ll:::fflrl'~ l1'Ulfll!JlJ. 2537. flm:Yl'l''l~'Il'Il:jj'1Y1IJ1UIl:ZYlf'W01fl;tI~zm1'Ul:h~!~1J1.h 

f111IH11<11 ill111I'1f1'lI'Ull1. !!lflff1~1'1l'lfllJ 'Il1Juli 312537 fl!l~tI'j:t!lJ~lll~~ ,fl;lJ'il1:t!m. 31 YlU1. 

fl'm1~Ulin:U~1I111I'1f1'~1l. 2542. !J11m1ff~1l .('t~J::'l.J lHWlJlf), 620 WU1. 
, 

ljJfffl" 	 flllll11J,1!11'lfflJ1'U U11'11!!fl 1I11::: I'I"I!'U v~l1mii'lf. 2538. 'Il'1l:jb1'V11J11J1~1I'j:Zfl1;li<l:::Yl1'W1I1fl;
Ir 	 d ."....,.J 'fa 3J

lI'.i:::lJ~i Ul!lJUllll1l11l1U. ltlflfl'ln'll'lfll;u'IJ'IJ'V14/2538. fl<l~lIJ:ZlJ~'U1~~, f1'jlJtI~:::m. 68 11'U1. 

111i W 1I11J~!i111l ..2518. 1'lfrl'll'IJ1~'Il'iiI'l1\JU1~11. fl!l~1Y11JlfllJ, fl;lJ1'lf1fll~!fll!J'ilJ fl'lIl!'Vl'W"1 62 YlUl. 

Brandt ,Rolf A.M. 1974 .The non-marine aquatic mollusca of Thailand. Archiv fur 
Mollunskenkunde no. IOS, frankfurt. 423 pp. 

Edmondson, W.T. 1963 . Fresh-water Biology. 2 nd ed. John Willy& Son, Inc. U.S,A,1248 pp. 
Lager, KF. 1970. Freswater Fishery Biology. W.M.C. Brown Co. Dubugur, Iowa. 421 pp. 
Needham, J.G. and P.R, Needham, '1967. A guid to the Studyof FreshwaterBiology .Printed 

in the United states ofAmerica 108 pp. 
Rainboth, WJ. 1996. FAO Species Identification Field for Fishery Purposes, Fishes of 

Cambodian Mekong.Rome FAO.265 pp. 
Shirota, A. 1996. The Fresh Water Plankton of South Viet nam. 61 pp. 
Smith H.M. 1945. The Fresh - Water Fishes of Siam or Thailand. Smithsonia Institute United 

States National Museum .622 pp. 

http:67111.J1
http:mlJlJ;:::m.72
http:mlJlJ'j::lJ~.65


68 


Swingle, H. S. 1950 Fish Populations in Alabama Rivers and Impoundments. Trans.Am.Fish. 
Soc Vo1.83 (1953). pp 47-57 

Swingie,H.S.1950. Relationships and dynamics of Balanced and unbalanced FishPopulations 
Bulletin No. 274, Agricultural Experiment Station of the Alabama Polytechnic 
Alabama, U.S.A., 74 pp. 

Taki, yasuhiko. 1974. Fishes of the mekong Basin. United states consultants, Inc. contract no. 
AID 439 - 699. 232 p. 

Tudorance, C., R.H Geen and J. Huebner. 1979. Sturcture dynamics and porduction of 
The benthic in lake Manitoba. Hydrobiologia. Vol 64 (1) p 59-95. 

Ward, H.B. and Whipple, G.C. Fresh- Water Biology. John Willy& Sons, Inc. New york 
1,111 pp. 

9 



69 

illflf.l'l!dfl 

fI11Ufl1flf.l1nfl~ 1 1J~fllb::;fl1J1J'IIlJ~'lIU¥1l1i'11~nm1lJUlfl~lU1lJfll:HJ~1:l~2 j~11'h~fllj~lJ~1mh~ 
~ d ~ "'" ~I 
!fl1JlJlJmlfllJtl~!fl1JlJ'fjl)ff~fllUlJ 1J 2543 

, p 

;'!tJl~£l LiIi'1lulJnrll'llJ f'~~~1j")'1flhmrn(n1lJ) J11,nrn E-Valu~ 

,!~1 '!~ 2 "l~ 3 "lM ,!~5 '11116 '11117 ,!~8 (nflJ) 

1.~"'111l o o 120 o 270 0 o o 390 3.17 

2.:ihlu1el 75 a 90 o 0 a o o 165 1.34 

3.'i~mll'1 o 75 0 40 85 60 o o 260 2.12 

4.Yi~~~ o 0 o 0 0 o o 360 2.93¥JO 
5.n1~~Uii(il o o 280 o 400 o o o 680 5.54 

L 
6.IiI~LViI'lU'YIrlEl o 150 o 136 0 168 o o 454 3.70 

7.n1~LL~ o a 103 o a 190 o o 293 2.39 

8.l'Iffil'l~nnffil'l o o o 150 1,000 60 o o 1,210 9.85 

~.:.. 9.~ML·MI o o o o 0 210 o o 210 1.71 
• 

10.1i'!llJ 140 0 0 0 0 a o o 140 1.14 

11.1:'I~'1II'IUm'!l1 0900000 o a 90 0.73 

12.itNtl!~U Q 0 250 100 95 0 o o 445 3.62 

13. LL'!lI'l~llJ'lh') 30 45 0 0 45 112 o o 232 1.89 

14.LL'!l~-iil~~11'1 o 0 0 23 0 0 o o 23 0.19 

15.n"l\1-lil'1l~ 95 0 0 214 0 165 o o 474 3.86 

16.i1ln'll'l a 125 108 0 0 a o o 233 1.90 

17.nT:;"1~LW) a o o o a o 120 o 120 0.98 

18.n~"1~L1-l~1'l,)11'1 97 a o o 0 105 64 0 266 2.17 

19.~lJWU'l1:;liriln'; a o o o 0 65 33 35 133 1.08 

20.n:;~~ a 85 75 64 135 70 0 0 429 3.49 

21.'1')111 o o o o o o 360 420 780 6.35 

22.1-llJ'tl1hm~iil'l1J o 115 a o 103 210 o o 428 3.48 

23.;h~IiI::;Ull o a a o o a 210 415 625 5.09 

24.\iml!J a 0 65 80 63 241 o o 449 3.65 

25.\!lJ'1I1~1'I 28 0 o 40 0 0 a o 68 0.55 
~ .

26.01:;I1l\!lJl'l o 63 o 0 a 35 o o 98 0.80 

27:Jl::111l o 280 a 0 185 a o o 465 3.79 

28.'li'tlu 290 0 a 250 0 220 o o 760 6.19 

29.tfmih,!!11 Lii!J'l o 0 o 20 25 31 o o 76 0.62 
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, 
~ , 

m~Hmflfl'lrJfl'l1 1 (fit)) 

.."j " " ~'nnlh E-Value '1I<I,Yltl '~<I")m~11'1l-l1,,!1il~1rl"'1ll1l.111n(nfl-l) 

,,!Iill 'j~ 2 ,,!P1 3 '11'14 'j1il5 .,,16 11117 ,1il8 (ni'lJ) 

30.YI~1tl a 0 0 0 0 0 115 430 545 4.44 

31·rrn1l-lnrJl-l 0 0 145 168 160 185 0 0 658 5.36 

33.~~'I'Ilti~tl 0 0 0 0 0 0 125 96 221 1.80 

34.~~IiI::mli1 0 0 0 0 0 0 25 40 65 0.53 

35.~i!l1 0 0 0 0 a 0 85 215 300 2.44 

36.~lli\l.l 0 0 0 0 0 0 0 140 140 1.14 

rllJ 1115 102~ 1236 1265 2,566 2127 1137 1791 12,285 100 

CPUE 0.09 0.09 0.10 0.11 0.21 0.18 0.09 0.15 1.02 

.,• 





