
,< i uJ at---.1 o t "t-t-,

tl.r.i9;f9t

L- r F:- qgLaa;L;: 1: t- 91!f af ,.r.,, ,,-l + lc-)t \:'i -,1r ,rli :13, 2! d -r:;..4 .r,-$T u"t"."'ut".64-$ :t

J,p-l rrJ*j!,-r- oJ--) l+i jl ,s<- L3 Jr .rj:|, cS il; >lc i: ; eltri, J-|.J.1r .,, sit :-'L 9- 2 7!- * cK-: j

(64 )f< j )l 6)V..uycS Ji c-E f i.rli J 6rj! 6.)li .r.,b )l j )lr;q ,i-b ,;*,. )t.t ctju .-.i- jl l,66ju

+. u!* :.2> |V>1ja ,s j;l ;t'i ,slt 6 G* J-l a,) J.)lrf J i.?r+ |l-ul .:(" ;t ;,-trq , o2 s.2Q;l -tst sF
;Llt3.+.y ;r-l isf- s alL-i 6L-ro.ru:,-L; il .r:S ,,s, *-ja ; laoty. 1\^6-5\ il 4K t^4 tlK tl .Q*i p*

.c-l .>3JI qgtl-,i t)d*,Jbl u^t:6 :111l.l Euglena sp. J Phocus sp. olis"

:6g9r$)q# *ir1 1s jio;f.ol9s

:g-rlia Ol$ -,o .ll 'i:rl

C+ jl L{ji ,r-.iT 6a ^S ,g-t-tr$-i Jr .J-j':ll+ rl;r-l ,r-1. ,.r(, 1: *-L ;5 .r-1; "uil, la oi<a}* 6 S-l 6lr,

Lldj<j>{.rr+ uL. G*)ti s;!-n-,'i 6T 
"* 

Ft .'i.s 
"[i= .,,T ;u!-r; t-i laJr<)!r+ c*t 4;r>- e)w

tljj<)tri rl ,s-J. [-* ,s- cS.-:; J!- jl .)Jr 6-- -;t 6 .9-l^J,-,1 ;l;1 ,,.-r5lr" t-r'".)u:;l :t -L-3;

)tPl jl o*-.r-S )-:r)olLjr rJ:,.. 6-K.I )l ,r-. ) -u;q.-uj r--.1 ':*t a\t,F :t -ts-l 3 c--S Ji ! -uJrg

i)y
(PAR) Photocyntethicaily active radiation u.$ S-1 6 c--l ,-il,'f ' '-V' ' ;;9 s\1,,.-v .9), 6o'ir.,a.A

Light intensity .aJ-+ YI.-dii* 4;Lr+'-Y;l -,lr'-a ;L('o 1': -1; 'x'-F p:" c.'{? JLi uL.E eitl
Jll L6J,<y,,J+i )l:;l )t ;.-P;-g ,S;^S t tGt isLa+-!2r oz4 :: >Fc!

-tt y'S ij>l- 2 ,-S y'f\ ,':-S s: L-;:- -,1 .5Lro--Y;l ;r'-.c \ )' c45 .5;6,

.J:S \s- ltd 6 L eiL-cl ot u..1 ,jr- rr.)) ()t"l J.-ti 9-l+ -,'i .r,J"- Lrb+-)

6u.o.,;t.rii, J$F "; r- .r5,.r, c*-j..'T ,r-J-i GL" *-! r, .l ,r,-t orKlr;;

;1.,1; .s.r--) 3 (Compensation depth) ;tr.7 3* ;.-t ct i7 *,-T g!- .s' :2-3"

.-.i ;r1ytS o-7 ,-a .c*t,-I 6';-;2;4tr< ;'1i i-.; il,5 tP )t- €..r.."U Euphotic zone dlJ- ;" 6)11

.tj.J,u, )J,t- VI .t-)lt ,3*-\ y;:-i.s 3.Jj;.' t ()r$,! * r:'t J.xL F*
:iic a ,u;-,93 !1* d+l.r

.!t-,_r .rrt"f p 3: tsll. i!>.t-r ti or" +t- d G^g ;-y oli'a 3^c r:"-l jl L

.:j-tu- iig,.,T q!- -1:,.s2i 6)L o.u *-Je * .;-3t 
"1,1i,.2b3"; 

.91-u,l .2:

JLlry- -r .J;-11: jl ;-1,t clt tSj-S t.r ^,.6|*; otot5 + --; l^Oi<\j:t,

.,i,-j$tr:i r.L-r- r!-r-i ,.r:.-lFl Li .1,-; f -ttK;l- 97 a-t-y- L,l;rt tt)

C-'jL- ij:lt- .9[la,-! 1-,1y Jt*-t )l -ty Aill:r+ ! ,r,-)t .gtoa,-! 6boi<ia3i:,

4, ai;D- -)) )t-.t .a -r-* :F-;i 3 .u.'1 ...r5:3.r:,., J,V c<'- Alte * se; 't:S u^
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:iJe/ t -r--\)

)t,,lL, L,-tr- y j..r."T ,-T;!!.eb+-! f J(= rr- q u.ry$t*y;;t ,rt.*-F e Selfshading .-r,-.r. ;,-t

9a-+ 
"l-1U 

r,,-y-L- L-i 4-<l),flyl ,snS:.rK..f.9b,;l.r3i",1 e(J., g u;2.s5n.,t1 Gttt,.sitt.b
.J:5.,, .ri-1 lJ J:-{

:-rT cr;l.,* l7;o

.1: .>-11> <.f ,', ;f.-,.t*, o-1lr.a' a-z2t.n-5 u- jtu 
,1; t\i,:. csla,sf t t"Jr(ayi9 .-t.2ly- 9v jl I

.,t-L u, "llg a-l-: g-1 , o>L 1rt d.,-Li, e, a-13 ^S af u"t ;

:!gJr. Slr.

tr;)V ')Jr ;:a.) lri, + l-aiI .91-: \\ 4-< Ll6DJr) r fj) b,rrSJAJ+ PF t ,S* l, 6lJ Gr,. ),-e:.e l '

e ,-lf ,n --r-- ,n -; ,r=-l! ,n*V. .j-*i "i)J)--r..r;Jt .;;r, ' ,^ , jS t-:t Ji,Lji Macronutrient t l:-.r,l- l' t'

,13.:,, ,.t- 1193.1 ,u* ,gT ,o:o.f,L! al Microelement -!jU t)-r, G;-S )lJi- * ,.:;V uil ,,"a:,,t A .b\g t-S F
.i*l ot\i:.,r,'[ qg{-o,.**51 ;: yW S-l -2l.tL.d!.f f-{yr cJLl ,g-:Ule

:oajif og"lr$ ahlc

r-4:' Ji r-tl.;rp i-F iV tly;-tlr- )l;-l ,"":,c.J.-;.rt*W Ft *i, tglt )V st! seW'Ft c,tte I
..t5.:9-t- Fl.c niti ;2-J,oa a:;l) o.t:5r3.t*.. J,le Jlie /. )4:.e iI t.s^to, .tl t irtf ;'Uc--;6,t! ut

l1 o-1s:e-tr., ,w €*.9\"T 3r (She1 ford low of tolerance) 
"f..j 

+:.b diu :(Leibig low of minimum)

;r: c--:Jrl .,,> i)sA i;-l )l 'u, -, -r-i 4rL,, o'tS e j'tc,t ,"a:-c ;t";^-e" -,;'- ,g".b C,l^,-T $l )t .J;tf Gr' jLi

ol;7 1 ,>2 -!iJ ..r5:3..t:... ,!b A;.+ -*; ra!--)> lA 1> el .u ..r.nLi K-r"T 1: e7L;: f 1 gt1 -p . >l; ;lS

Lt-.z,, .tn< al )lP "-l-, ,Jr j-i ol)a l-rq!: ,g;;J'zt- o:* GIJ :v o't.irj't'*'' uf"Lc q!-;: A .2> l'6i

r-r! psll- A )t ,:-l ^2L--1: 
,4-- .1' i,*!,f5 .rl; e7.rL7 ."r--F F ;; ,91 ;--1j{t ,4.- 

-2> t; ;t . .e *)1 1*

ui^..>.. -1> 
a2lst'r-.:t pg/L d-\. a;!-.2: e(.--'1r )S ;; Jl? Fl.:ei,r" o-rr.1; .-tJ; J<)ill ;Jtl.gqL;: ca-71-1:

olia,-{e)t-a):1,>2...sja'ttr;L;:'r-!pg/L\'-f'Jtr"- 7lra 6 *; ve .st ;$ ,5" :li '::i -flsl
\.. jl u :-.i ii,)11-L6taa7L;:.ti,-"lt*,jJ;!-q\)r>:f ^*V,1tglLY'-\".91e7!>2:f ,,i-"!

.ttf u, ,.,.9-,,* ist r-b igl,a+7!.2r pg/L

qgj; o:1, ,.,4 y,;r( 6-- u-- d-uli j:.j c,lJ .:.)l ;i t"jr<\J+ c'VL>l '-5; t 6j;- >1.2a \.:t"r-)
HaIf maximum f--fl- fr-.rrt*ll c-JJ;1U a- s-A;l"t )l.r-:t 

"5 
!r--." 1r .-ab )lLi' 6 nt<.:^ U..-;t

L-g ,-.a* ?rz jl; c--h!, .rT r: aS c*l 6j;..:L e(,- 
-,11 $L .tiu, o.lLirl saturation consentration

jL- c,;-2,-a -1:.r-lt s5y'r1,u- KS ,91-11> ,-a*.5-- t1e" -2t Gl5.\ia fl.$t r--itl, Jl'Li" .-i'ej l'Jr$tr,

j\ GtJ Jl;, al;,e ,- .:.e-7 g y lLi t*[ .,: 3 ,r-S tE 12 ,.a:e ii 6;-11 * u'7 h.* 2t ,a,-".r'i ;.Llo j'y

) ostd lJ--.1-1 ;s7 u:-l-1 ,-CO, u:.6 cr-.j,.. -s: 9 ,>g 6i;i\KS .51..71> CO1 t1y 2" 4i- 11 64 6iaf,

j:;i,,." )\,sj!-l db 'ty G-J.i\A e.*."12 ]L;l- 1> .9j; :l.y Olp ;:V .rS 6" l* a,ti-l^,ii< J-l- o' c-;

.;- .-9L"u(I7 4L-7jl t 
^iJi<)ll t+ ;l 6 ;:'.. Lr t-l\ -h-e- u f u-L tl-y tl; tt el ,,r,i .9Lat:-=-.;'ll ..-t

4t jt-G!5 ) 6l*11 ,sT-;1.9ue(J- e ,:.ll L, rr3; !L 6j,'" tl, Jl)r' Fl..!.i,!.r, l.lb l-; o.gl-: 3 t:K 3l

6,lr-7 .1L:;i 3,r,-ljj,:1y... \,-5-;-t Jl,- i-ur,r'.-1lrr,;'Uc"; tr.t;*a .rlrLj-t !s,-l{.j JU,U 6 }19 .>9-o'
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oi e)*:,t-t t-l-

a-l 6l--a;*e{l1r l,6Jr<\r:9 o!"rK^i r ,'t:Slg a-;:a..*! (Grazing pressure of predation) .r7rt(::

.jl!I", LlJ,<it * r-r) c-^rf L\)I 4--i;n Lj )1.*g lr..,r<tij 6117 bly.-urr,r, ,13; t"rr<ljij lJ

.r-11 -J !G.:Jl ,i.e L. e.

jgl$)t"gry 6h.71 1pH I 15.ii. sl9.o .y'.'E e:5.
3 Lr..:L-j;: J+ .-Lt; 6Uaf ,g-V;K.l 3-ls.L e o>y.;r:,.)J/ Lj!L; gb .rti y brrLj.,1: 1,0.263jL, ;,-l ;-l:

' pj .D e-t-^r3L;i ot;,r,G;5j\* 
"r* 

6taf .5; )t erLt ! ,.-"j .r-* .r.^'Ga 6 i!; (.,1,6Jt<"

.rlr 1L-jl ..l51r7 ylf 1i : az-J"-\ tr9-13-e2,-il cg-lij, i..-n-) j -ul, 4JUa, trr, J-.T t'- aai), c,le*;

1: j os3t j:.21i1s,-ti c*"-aljl J"J J-,-lJr;ri<jt :Jl, .s.,.ta ;s; 6j pH j Q|,teV) e-lii c--*; j

1r c.r-K 6o.r..ct! ,4-,- o\r* * .u;,./ +E t4dj<ti} jl u; sli'- 41o,sf ,rS P,tcV tpHJ*; 6Loa.:"b

,'l.:1)L uT pH Jt t orr LArsJ l-i .+ .rjl. ,l\pH 6 G)t- p (,-:31r(;D ,tt ar:l-v 11 qsbq!:

..,-::;V,:<,-ripH )t t..eJJJ), qsLaqL-1:.2: .r;iG, Jlb Tabellaria sp. .9 Cyclotella sp.'L" jl ,r,-l-u.jL-:

j Stephanodiscus sp. -:E s,-tnarit-r .-T .g)L pH -,1, o-(rlE 3, ..t- +E l4dlti;,-: .e .r,->t! .gLne(J- .-Jrt

,r-T-;.- 6tre(J2 t aJ; clt pH -e Gs31y- gglaqL-2s) Yt ig;g.t zl- .,1.: .+t- l:tn c-l 5i.." Asterionella sp.

.:1 ulr;

,J.L.l 3jrKt 6Lrc..-r-> ,-.lr.-f fiY: .'uf\i" ..- li:l + ,-rtafu .,,r$tr+ g;t^d-tiJ<'l "S c-:l) a-i c'^--L

.J:.:tLr" (lF rL:.i) 6-:).t- e (6j; rly crl-r.ii L- i r/) s,-f":l $i ;l *) 6-* U-t;

leT rr jg;$yr"9;.i Glal l9tlorf .=.*i c{S9.
L1l; .rjl, &t* .r-l\rS J-b r,-l-:z Jl-r 92 o;T 6taL"^, 2, boi<>tr+i jl .eV ,:-5 ei- o-U, -Uf;

rrlo;--J .: "*"-61 
jl L J;L* r.lJ )5 c-ili, i--\4 1t 1G,-Uj CU" 

jl o>Li:-l c57- at ',Y- r'jl-ul cLor;f ;- ,.r1G.,1

t-^Jr${i2+')j.*. caJ.r:- .;LL, 1r .r-r-Lj*, .r:,6 L"-. 1; U- e JLa, L,"l;" t +i \615 i-r O,-l a.)t -r)b)iJ

,r"Jl tll;T r.-:,) ;)l)-!.u-U.r- .t -i.,1 3 ,-ri :yl9 (Bloom) .,,-tl.r(;' 11; 
+ .r.el' (Puise) oUUi jl 6r-cK- ;t

.r.3 ,r- crtt-.rJ!4.U ,jt-,- l,-lri; 
-1> Lii 3,,(:*^T * ,!r+ -* ..f!t- 1r eF fit 4T ,r-z -* &41

1t+.1)!.r-,-lr lr,.r- ---4.b,.[,,4-i t"d,<itrf c"r--:t gli ;-3.: alt1V r-r'L-lr- 41 Atil"j UJ

:'$ o" .)S 4-s;e. :ss. i-) g i,l:t -r-a ,r,T 6u 1: j.1;<\rri glya criij" -l: .-r:r:,r,
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.< i JtL----.'o t -t--t--t

), J|- o1ljr-: ..La:.rr SS-:; 1., StL- ,:r3 )l )a-)' d' t^c,r;(Dt{J+ jl 6t|. , ,)* ':lt-':,r19'Lr o;19-o - \

Jg)< ) ' ;tt, ,r--- )t ,)-l- o;ly-> o'-l- ;-.eLne(! .l: d !l- .l: "r. J* d"+ jl L6aljlri-'j 2 ;r- 6u'41

Frustule jl L6,-.it-:.2: !;l- ,.2\.-t.c-*t )j)-- ;- l4 6h.,-# s|tt *..t-)V it i-l 1:' ai 'i-l

liJ ..-l jL; ,S #.gjr;l SiOl F- s ,it t-s .*--l6 c-"1 Jr*' SiOy or:'U-A" )l 'F 4t ''u J5"ir

,?. )' c# ) ;sI ;:- .1: 6);l &l)\S nS '3.,g ': -t* S tl-ot.jt- (<- Ji t'oyJlt;+ ,: ,rl3L ''l1-2-:

,Sia,\ ,..1r.\ t o:.1- J|*,-:l-r-, c-;l* 6lr1\a"il-> "9 6vL a ''.--l )15)JiJ .,'-)t s-""-al il ;A:' 6'l,')F

)t u-\,s jtt.:.(-- jr .rUL-t t -r;;rti (SiOr) -r*- .rr.l gtt:,:s.e;r b.jL-> .J;l: 6t;l S-1"5 * "; ;'l

ew, )' )3.:.s, J+ ,tf c-ig-lt t J-iJltlj clor'./L-': al c'-l ib" liJ 'J:j't .l.r t^'r;534;* r-U ! '+U-r

.J, J-t- 3-L_;: ,5ta..,T !5Laa.iL.) jl ,F jV Jrl LJUJi jl .Lzr: tA t|rz- li).J.!-'i yL",- t sr s -t-i =i
.lS o. ts)t ;i:; 6t^i--r-tSl 1r Lo1l;ib j CK c;t"J<+ {i .rl& t 6

,-11 6-r,-.r.-1 c-[i; c,r,T 6Loor3i i;5.1>;:cS,- ca7 baJ]ti9:,-r I ,S.T ;1 6\aeS-J- 3 ba";L-::€Jrt'i9 td'-Y

,r,-)L -,r-rti, * DinoJlagellata uu ,! .:t.51^ jr<)t:iP cJl*i .9L- .;u1l: f-'(- t'l 'r ,-?Wl 6i jl 'Jlj. .:-

cr 4r .lr-i 4, l.6j'l lij .-u< L.r .?1 Ji- )t l: -r" ,t)4 i-,l- r+ ./J, J) 4t Jr)ti La+lj)ti;'-: 'rJb jt'; .9j.r;l jl

^S 
;-*t it--r!Jr<i\J*!,,-l ,^7 ft.t5o,5r o* f : G.L- G.tii-b vittl* t eo'ti' ''>'t7 vt

;lel y oi).- 6U.^,jJ s-l-,-:* )t .s-S . l, J: ,-r.-U !e).4, ti;:-!7' cs 1.1 V )'\ 6'L) 6ijl

,u3'r..u-'.j ;S;3,t-i.1 6pI c.-i,ii, )tb \ r,lli(s, ,.9 ?l Pl r,-l t LdT ljj .'5 rg't El.J:13! 3 ''lu-l;

r:i .r-;,rL! !"1 or; .nr5 Li + -r:lLi tae..;iL-: -c*l f : t*\ u'i-;1 6l^6-J2 ,9>3* c'! r- c'€ )l; ,, 6iJl

.;u-L;:b.-l tf ,.f tan is)1 yl-2,3;",-.l.J:*; {rlr:{

')r-t\;-l ,6e t )l uii' ,9,1a+31W :,r.5 5';; f ut-utst 11 .gli: e(-.l: $i*\jif ,F .r* l1'sy-f

u- 6V .r:S .s- c-t r e-l G.L.- G-l j; ..t) * gVtI ;t, e(- 1: l4'[ '5 --l ui 2.et" ss c-:*]t J'-l lS 6'

-;>\ 6y3V ,i-t 6 -,-. *E t et r- J a*\$t Y" 'lr"F V j- )t 6;6l\cst^ ':<J- l"'i 'Jj &iL-JJ

a--V oS 6 k.r'[ ;, ,,-l 2r *tat6 ,rata;l rJ+ a, (+l'i , ei r- I J;:;|JF- \A' ') lrj e(:; ot^6 tl n--U'

r )r. \ GV-rd;lJ, a.tir uJ.rrl, r, 4r :* t, ;3l.l. aL^gt 6!a .-it;; 6u'jf 6 c'-ts-l a:i'l: 1.2 c-"'r!

:t ,:J &- ** t a j t s' ttt-l ,J.:-a .:<,- r;li.s, $i ;,J-t) 6u; C. ;,1;r )\cr:r'l orLi:-l 1: .t-Ui ;.+'$

rr-r., a-:"1) JJ G-;Jlj\* 11-,tF il 6.t4.t: r;-;a;ly gj! 6jr:l Jljr .-t-Lt 'Lx$v'rF ,-v , t"Jr<tr:f

c-,-r-.:, ,i)L ,,-r!-i,. il.) )); ;.ati.!"r L-rJj),tr9-.>: ,r,'l-;"- 6Loe(J? ,'lJl- -2' ''l'a)s' L9JJ pE/mY/s o-v

y c6;:-jairl4i crr-i",6lr- L-ru3iL-: or[i:-l .--g7 r.5-11i c'tlr-f eil: '-un)c/ ll2'l 
(pE/mYis Yl-fY) 6Ji

ti )r; )tti, rli rs ir- ,s6i t-S e 1E;l PE/mt/s ?-.A? ,a. c9.ti sr-i o).r.r,.,

.,-u,-l'.j .:Li:-l 1.2 PE/mr/s t \ \

t-r.rr; "r,-.u:,.gLa ;V j7 t.-.!;l al-r:- ..aL.. .9b-,T;t eJl- JJ ,laoi<ai*

;--l y 1 o:e-. r.-J-i oJ; )J. u.:!tj i,J-:, st*F : JQ;; .;!U 2' if:" 'xjl:.21i

)t ,r:4J;)-tr -t-r.r,-Jj .J,:.'|U.u!.f ff ; at -sl? 6lae;'t:,.*-Y'. JLl,-

\1
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gj_tJU-:t-t.t-t-

.,[iT r a:-.: +.f) Photoinhibition u-T S upU rr-t 1: .J.o:.rr Cj , (r+ !91^dU-U .gl3tr),r.Li .;LU. Lrt^dr. :U

.-bE- 5.l^,)F ir- 9 ); S-l jl,5 c-l;r-l fy & .r3,.,-l ;-3:r -rr_Tr.r .rr-.r-: ui^lt &t (c-l ,.rL;l .1: ,r(=3-
_tt .,is ;r )l pBlm'ls ttZ:9-r+ Jj ir;i-i .;r 6 .;:.-a uarf ;.,l bue;!-> ">{:, .)is" ."r,_) c,jl,i, ." tU.) ;r ,r(J-
l1 t3; ;:-;,t 4J-r, ;.-l L'r orri J.-.,i lJ lrE/mY/s Y. . L; .r.;_):E toalj)ti-,-.: 3 ; (,(J,T-p 6t^,:<J- (.tJt--

.r5d.ij-
1t*ia- _113;Ae .rl^i,j<tij l#J t ;tpl -y,lr, jlj' 1t^Jj(\r+:bo9r$\ri 6tq 7.t 1t 2o c,.9tiio, f
,|S _13-by.J::*..o .-4ljj, :13,. ;;>f ;Jp c--aa 61.3-; ,gt oc(.t;:l 6l1t: ,.r51: ,.tr -5ri 66r-j:),{ .*yu,
,se & o.r:'c r^;l-, i-gl-r: t t- S";.:) )t .u.2ttK; :st rr- j(tStE )1 l1 :;; -r:.;tj;.r-:(Jjii t"Jr<\J+

6-i* ;<:; )t .c-ul ,i)l,J, )t7 | i9j,:<.:; oL6tf t a*_U, .): $T aa-te l.iJ.,rrl.ru oI ej.lat' J l)+ )l JlJ ), l)
o:Li:;l r13-. e o.r.e,, ..,.eJ.!.U l^Jj-S & ,!Elxe- c;|y.6 ,rf p l1 ,r;.l; .gb.r"lt(JT cuats ,1taa 2 e;st-a5 ;t
1,4 2\J.i ,-11 I jr---b 

-,-"1 :l t 
.' rt> +3; L=- 2> :; Cr- )V- ))) ^L)1, r, ;-;- Lo-,21;& ;r+-o );S ,s; )tt

.c-l ,r,.r:.: '. +16 r lLir .LroyK>t ;;6lr>- :t'ai Lla _t, tAoj<\lii c- jli^ 6lt,;r:.t )l,r(,- ..r5,=, c.3U"

rl3- La,Jj)tiy"r i l:-l j Aphanizomenon e Anabaena Microcystis.gbu.-q it ,r,L;- ,.91,"c(J- 6 rs.t*u.

La+...3i1-.: yr .r.it .,"- JlF,ile.tl"or<tij 6j JJj*, \;,- t $t 7*.U :13. j-t 6 r:5.s. .r-tt GV i .t

jL-or ala,i* r:.<+.<af .rt^,rJ.f L6.c.-f.,u iL;;l taJr<)qij 6lra .sVi 711 _1s\L Lr.) J ;<, c^e)-

ar:-lrl d:J-ri,(6T- i- sgL"e(J- .rjL) J:.it -:jLl f.b ), jl&G)J,?)))[eio,.4f t,rsF )tt J*
,J--r,:rL;1.:y',r-,rjl: -u;l, ,=,-tiJJi<)l1 it a*l.A*,rl;- .r^lllr^:- ,.r.1 i:-,s6 6-L :jay .*21u,

,p : gJ .."n' L- t o>-r. c* t4,ij.r<tij ,.51J. aS ,>rS -4; l1 .r-- :1,e,. jl 6,a,9 a:..1: Lae(J+ ,,-l jl 61!,":

,G-J.l\;;6laif ;l ,9_1t," t611 6T-;1 ,51a6'L dr-r !r.- l'),P.r;:-rl ,.1 y,),,:ty u.>- 3 t >r)L,t;

e.(J- .r_.r-:3 ftr-- .gLn.r,"Uf; L ,lr"s Moina ,-3'),9 3 Thermocyclops hyalinis .ut" Lar.jir"Jt jl lra
.;* t ,F4,. --"!..G 2 31;oj[-.jl a,-:--:l) J-lJt+ .J._tis, L;1 3 ,:f *_ji ,gT-y 6,-l- eoi Microcystis

..-l (J,I CU, r) jj<)L.jf ,,,+ "e. c-F F--: 6t^.rp_rJ jl b.rr<>tij jt ;,:*
:bO9r$qij

.-r,Lj!t(J- lr-1>\9 j l>.9{l;-l ,ty,+.3{ ,1j;;L.1A, J.l-i' ) asy,t7 _2s .29t--l rsryl-? JKjt bJj$t,ij

O;.rKarri 6-t:4i"L.J:Jtrrd yI oL-r? j)t;.1: cSr- * -2:li c6S r- .18;L ;:.:l: JL.^-l prsl" i)i<\_; j

) 43 glr;{-it( e je;,13 o1:3at" .i.*l )-*. }. o}<jf..ij Alr.:ie gt+-l LeT rs.Jl;ul ,),|-lJ 4-,

,"-S ;-* *-$ 7** c,l:93, lfl,oo;;Sl;t-.,+.-r>{; -e ..r5*, +-j; t^drK)qij }-1" J u;ri\#
OL)VI €17 t ;,Elf jl 6)1. | 4.at :- jl,S r-li!j, !! "r a:r! rsb fy r.srb *.r51.;q .,,L* tAir<tjj ,-E-a

E:;.,:-3 *- L-;'U.t-.t -.t-^:u- uct-a;;l tj--- aa l) frltj:(1r:; J:-r 7.V.-1. rrt-tr";1, -ul, ctJ -a--l

.r;'F 6, ap4 Copepoda 3 Cladocera &.otatoria ,-|.tl .t;(U-;
:6 6ie r

4i )t ar\--:..r--Us- Jlii,t \ eI d"u )t jr.);'* i -t,,:e 32121,,.V at^iistt Szf ".JAV);ir)
jt ,-^r .j4 6.Cis:,# : o:.2 o.r;.1 lgT c-- lSl .urS itrt ctr:- dlt,-.-l .t: ;.i: y o-r.i,.-it- l;:;LL. 1L.;.,):
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..iJDo ' r--/--b

:Jtr 1r* cl;-lio- ss* c^-.:.r, ;r;5j1 sLt.tt )l LiI jl ,-J.- o.f t r"",^ taeTL;: 1L:':-l .tt^Ji<)liij

.9lr- a--n 
+5 a:-;lr )-r- d* .91.t-:l -2: l1 6 ? ,l ':-4 

Syi1 ;:*..ttr.r, .J3; l-'1 Lrojl-:3; 61"oi<a-rj

A-rlJI ll"I- (Trophi) orrr y f-f-f .,,l'rjl a'lr-, $n .tt-F e.:U:-l iLe c>12: 62aLri' 6ly. 

"^ 
3\;i cS 7

---t"-,,,J S9-.:",.,; ,;--tr-t e(- *Jy ;"+.e. ,.r'[ g;Qrl c*l j<- 6 Jf;f *-\'lJ,-t frs.t d+ .Jid
.u>f ,g c** (Lorica) K-:rJ 3 erJ ,r4-, trK:, outr.\ r",. \^t'i s.t .,t-,t

etu9J,c"arr !Sbo9-$ttj
i--^ .-r++ .sfa.l;r;l L 6La1aG tl s.rf-f.J+.sryl+ '"-l: "t-,5-tt\3:;uJ 

6--jl ;i:;-,,f" iU-/ c;-

.gL.ti, -,11 .9.r,-.2Ll[-.r+ e.(-- 45 ,J-i E;L- ;3 jl ,.-{ cl,l-S i rL.- *a:L; u:-iy &-- y dL-} a;--

.i* a-.5c,1- t ,):.r, c*l ,f- tzy c)5*t ."f o. +Ll-l cc-l (Acetyl glucose amine) Ai f tK S;-t

c-K-r cp .J,L-|J, L{jT 6r+^4+ .c-l t-+..:t(.I g.a .riLs -rlL-r,r{,u- Fly At JT .Ju,jl Ll ro-ri i-L e

r l,6J*J)){t:jl r;i )le c* rai- 6Ulre:5J1;;;f ,.tc ,ef 3s .'$ n 1+t l+'l .st^ri., l.6.i,.. :l-r.,,- 3 ,.r-;l-

c-Jtl- 6lS .--ty.-a.l ,'-, ci-j1, Jss--a\f- .rL4. ,St^r<.I t LuTL-1.: r:i;.,l: l^,s-F ,t-l6rr 7 .ut-!:rf,

J5.:; r:S ,s- a--j; ier-l;Ai a-.b o'. rS( trr-j:)tl) !r-Ll...-i:" ;tI ;t ,si 3 ;; ,slo'J-S )l 6-'narl
,sF .c-*t *-> 3--l jl 6y4-LrL-..i ir-!-!".: 6 c-l Daphnia lrjlr JL-a t-.5,T d<t 41 S-t dt* 4t c-l'J-l

G r )t<J:r .., .,5 Cyclopoids .sr,"-r;r:t(* e ..rSr:Li Calanoids .5b'qJv)K * ;+ a\-\::\ -fl-' -5.;t
c--151 claT e;;31 t \t.ti.t-t l.i .lr-^ e ! ot-!:.r! : ta!-j;JiT .ttf u" 1u-l-.1,r" a,-j; ,:"1* '4:"t 'g
r-L- l-r : f- ! oL-l,JtL. jl 6F:t (:".r,-!-;: .5Qi e b-^.a, .2: ..r:a:,r" 

"13; \ Ai .:1 !9ur$t'aij +E
jl s-L; .ri.i.:!5J .1,.(; r, r-,;T 6l+,r<l,.ij Chaetognaths ;t3r, 6t 4,f tJelly fish .4Ldj J* ,-s-6,tF

et-^,€,a;,Lrr(",.u:ur r..r':;,-*.a cr- .Sg 6t^tf tr"V at Gu-rc-;*,t-1 * bj,y 1(11,,s!-T'\,-;)
.-r5!,r,. tae--.a,3 t^J{j c4-t-J, Jls. ta.J.+6f

c-y; cJlSl.Lrl, s,-t^ry'l!.c-l .,,T.sl,"a:- r{l 6fu)3,.1,2't-1 i--V e-;*+ il F- t"i,-*(X.;-; c-*-z ts-L-z

pH i{:-.;r;rt, la| -1: 
ta| ;l3lS 3l^,;r( >t.t; , Gltlt ;:E )\<-r t crtir cLadJL., clri' rg-i c,!!-r; cct.)1> *)s

,**b t-L. a)s.t dV 64-^e 6l-tct Tts i::,i.-6 .-b) .rurl r1 b(rys;{ i) tlr'; r 6l'iF Li Jlv.r' .r*-t

L*.Su- 
"^t'jtn^;f 

,-t- r9l1l-1 't3-1c-elt tuev ^;$ 6..-;l s,l;.Jl )K-l ;e)u",3*^' -1G; "r'-{ +'

.rL9L:;r+r c'-;-re -sr.x-it 4:i1J liz J )l;i.itecr$L al .r.;.l1r trt4V i(r I juj -2: '31;6t^atS:\;;
c.,L-y>., L- j ll.rjUA" .r-* ,.-(J o-l;u.2.rU;uT a., el"rl, .J.-i r^lJ, lu-6 ta;I c^",-a ;l 65ra' QliOjS;)"-i)

.JjU 9"r:--.A .-,U- 3;-1o- JLI4J l.dT .J"!lJt'J o+ o$-) a rJU .-l J<.- J: J:=:.l 1.,, Ullj!\i; Af ';

a;s,rrK1;; L- 3 4L L- j: VT (J,B.:j! .rK-i il ,r-l; ., (Relative abundance) t"i,y(a-r-l o-' jl3ls a-tat:1

jlr-:. o+L ^S 
l--f a (Size selective feeding) ojl-uJl 3: .--'L-uil ,,1-lr, a--j; ll 'r'J'lt- )tr;;:; r(

c-:..r cs:- u:,-lltl 6,1r,..t-:,-1 c.-^e S li) e.rrS a--j; Daphlia rosa .f- ,./-J.: .f.li I '< )i.61^bJ:<\ii

;.:.3,:t-:..rf^.rr<\ii cJ-jL rJl-L; )rt f*jfl )t.rrL ''l;t'-i'l: ''r'1 -rll.l' elt Fz-$.rl^Jr<tij
J--, ,:,L ;t.-L-;;l> .gr-:J a--L- "-l1,u. Lrta -i ! a--Li' -1: ,41;:lSl eS c-'l;'-l 

'.iT 
c-1" '-r'iJl) '-'G
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.< i aJ o--L---t o t -t-,,-t

?i- L^,r,<)t.i j E;- ,;lL;l .e o:-p; o-jii .ju.jl ,, jt U.r(l.? .ir c#J o)Jr'.. jl -tj -2j,ti ,4 2;6t^Jr<aij

u.,L-lJ rK-.i tjJ . r-tL.Cyclopoid 6,.>213! l- 3 Chaoborus rJu ,gK *.1. 6117 lvi l-iu L; ;s ^9 
,;]-

c.-.-.nlTrophic cascade l.r+!, |,l I r-:< 6- aJ-j; t-'e(; ;t al ,.t-t^Ji<\-rj l- e 4v L-3: ojl-ll 1r ."-,[r:il

+S ,:3. ;*jtt )' JkG$ !!;;l e(,- 6l;l: t".,Ft* I l^,ir<o{,,ij ,,i!aL 6 S e Jtie c)f 3-l ;.2t'>

,tiK ;'t; \,, ,, t3a3, o1lii :ty ,;> 5 61 ,F 6$; ; Gl. --b t rli,, dL^l, :-.*. )t *is i1< ?

.si3 r, s .* gS .sfr*,-Ur5i ; | 1.1 6.12,r-4, 3 orfi:*l ,,-;-* .u;l;, U .rjh:iL- aB ,.! t 9-'z+6,i.1<\-fj

J2L 1.1 14 .Lii a.f c,:b 3l1 ,-t 6rii d.,- ler-i:)S e$j$e.s ec.,uL. L'-lt| i-;.li)t\ J-t1 t",ri<)trJ

J-!" Jt-.:<- t;S -1>.n.1>li 6 g-U,ly5;>r,,e;.;t c.-: JT 'r:'(J,. 4t JV t ,f f t: l1 6rL-j ,gb.F i 'q.J
aLDt\-f tj-ei.t-t )l ,s.A. )t ,l rt-r? Multivoltine Lr.L.et t) E #j:\+.fi-tc,)Vas4iIr..l-.j
6jit j a.t-3 f...r 4, ilc>in,t.1r-r!u.2Jp1,ef S-t:tSlL-;6 C-l& i:4 't3iua os-: u'aV

.i,;rr- 3:* ,:f s3-2 c*r-+.ltr-s;Dl6 s lalqu r&\ tf ,Pt )t lri 'S GUi ljJ ':9.1.r' t:'-2 .tp * ,5';'S

.)tr.:-- ", 
Mysids 3 ts>.2|u.f ;:t"*-.r5,i-. J:.4i JL- Jy'tJ; 1t,:(- -Lii Univoltine ,tf ^< Sv t,

;tL- 61r. y;.:u) d]s q-sJ, t b.r.-'[rr jl oS *.J'lt \ 4-ulj ,'l Lrr-3:)ll3 !47ij9.2 "!31: ]l; +:-: S-11 cE|4?L-J)

'l,;,t r,$ n ji b.rt .Lii Jt- ,,-l-J: .-r."t-,r, rJi; e-t).$.,i--b )l uryvi iJl- ,,-l 3: ';u,-L; 6;l::,e c'i

J-- rt d+ flt : Art ;-it olr./ c.>3lr>- r.'-J.: u:^K 1U.) L.,- tal1J',iJ,l &L,tj L .'r;.21'l :1ry3 
''""2 )5 ;

.trKa)t*u-aF4t:.ru,4ic.3.-a-r:,r,-Lr7.l.-u:.jnir-,l;l).$.,t?tJ54r.tt-i1Gt7t

..r.;-.-." 1.rLL.r(= lvr- *.c.; j.ry (Thick- walled) ..:; .;ly-> 612l:,rt 'rJ i ,)e2 S-l )l )","V 6'\af;

J---.j ..,I dJ+ .;Y..;'L 6l+".13:,,tr I 2 c-,-, tLl,} d.i5t 6lai;;.-l -1> "f 
bf- at( ;,-l ^9 ,* e'* C'-')3 S-l

.f* .rL-r.r- L.l1 t3->.9tr";; ctryi;9-1 jl 61L- ..Lr: S3:; urt; dr'i "rcL- ! l..r dq 6b,.1'- c-:'-. J 6JJ.,

rr; 6Lrp;'Yr.^. .:L 6!nr-3r)K .-u,Vo, ,r,iT c-cr- * l2 t; 6lar];; Asplanchna ,):' ta;\ ;t o;1 j: ':f
6l-^:y+',f .,t::S rr" ,F'4-i * o.t,rcy.1l.e-.a L-r:y r,'el .,5.f J: \b7 t $J rli r"Ll;K rr3lr+ l-,1

..t:to, )-- t; ! $ r.+.*. 4 c-e,4--orr\12:e- 6b,.;.:t,Cyclopoid

..r-!.r- c--: rrT jl lii c,-.t J c ,:,( tli .u--:1; iJl,., t^ji<)Ui ) tV sl s c'r*'; L +hl] 3: ! a6) ,!t*
y f-rr,jL-r c--:,.+ 4J(5;l-.j .rt: elL-:.i 6-l otij,; -'tS u" o:li.-l >3; ua;':: '3i 

jl lji .-'jl"Jl 1r L^ir<t-rj

c.r--r:.r- LaaJ j)tij*- : l- 3 )t- oJS : 6lci.1 u;1- ;,- 6be(J- 3 & :t ? dL",:<J- e' lr r.,f- d;E 1-J 6[A'J jyi

.,,-lij lijrl c(a;;-> 
"|3 6lj} 1l.uL) lij c-.5,c-J5rr ,.9)r l'rl .'r't-.r,. r-'olf trerf;\-; ) uttis s c''t;

4t;y 3 Lr;,yL:.r .DHA J EPA J.:. 6)tr-? y)l 'llu,', I ,.Ftl, ,-f te*. t Gt ',f )J. c:'5r"t1{ Jl7)

(d--iu i.,,uJi) ;6*;; ttrG-i: (J;r:<aif g,ter st;t- t 6t';t{ -.5; v Lc;tio"G'$ ltc
66Jp *S 6y-ba-., !a:-.il: c-".--al Ld-l e-lii' eirl o* .t: i;r<t9+ ,St'J* r" d*"i ''$t Jli<;"U

.-t-! i .r- eV ) .sia. )t G> ) or:i -.er ) 6,)f u5>*. c'tl ,f-'"' ;;r-

V
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