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O 
j tJ++-t I t-l-

6O9rJ3Yr"i j,sl,ar,srl9i

.;laL, ;: ..--l *i F."-e-,, 11, '.i al.u,, .;tu .gUa:--3"f1 J.: boJ5,y1ij 6t"ca"-- Jl;; Jli ) o"1,,:

srJr- lJ l,iiJ<.iy,- * ^5 : .tr- ;* ci.a 't4 uaS 1: l1 a.=L--,l: cS-rJy t-) ,-F t;tt e tror;(;\r,; .lyr1

6t^c-:."? .;\:A.rG. lr (Resting eggs) c.,Jr"r!, G<;i4) Jt<- A-r" JS:; t"ujSitij cqg.r- a.\-r, .2: .-t5

-r.:] 6l;l: a-f -r:-...r.rJLU al^tl*.f ;"+--r 6l! iril? jl G-{ 6l;el .tSu,6f lt JU.--) J-as.t.Jl" (JiL-

d,LJ,-J oJJr 1: ,r!b -u;L .ir,.b.19:>{l d Jt- -2r ((-,'i ,-9L: 
"bK r ,r(t- 

i,l4i .)JJ 
"f"l.r,) 

.:y ,rJ

,).,"i _y tarig e1.-r:-f (Diapause) )r-l-'Lr,L.."t l1 -Jl- r,-l 6 ,:1g 611t) Jv*) l),tii* A-y c-' rr-"*

Lrr-3:15 3 6-Cit-t .ri.:i(: i.'.r-" *l- r,-lr -2r $ :.21: zlri .\t--t .t, ST c^-r- !3 .rr Jr* -rj, aV*;

brr,""f 6bf- .sl.i,-r. t,E-f 1Ve tx;i,2, Juvenile o.a) 6r;) ,.ts\t lt) a:iL- :L-:jl l^tt'-4'"j, )l P-f Ji
c^J.s:". ;pV !gbL-J.) rr ljJ .-ritl.r,. ,.;a:.".cT |# LA ey y +-1 ,-r-!1 ,-rLj .:,-r.. J3 ,-rl c;S; 7 ttg "t; -,:

.jlrl jr<L" ,p .'i€ ,t3Sl )e-2 )' r..a)' r+;l-r-L a, l$'[ !)"L.21 -.rh J.4i ;lr\' 6'!is-t s br-er]-f

.- ..1* :T r+- dr<1-t'j ,JJ, 6jl$l u.:.-1,1 ! .a+ r, j ,:f t-t-;-lil ol"j J-l r, ;rS:tij ,rl:-.9, c.;
.J.!-f r:Lt lJ .r;.? 6l^.rr<)q iit is\i s o:y ;-i!,21=.t

:\:S-jt aibr.

.c-\;i 61el"i a* S-l i -'..e -.-; !rr-;..(, ..u:.",6 Oi 6,U;--* t{t 1L;1: Jt-j\ ^;L:, ele- iJ- t",ir;<\

s-| 6 ,>2 ;:K j,4 s t^liis-t",Jj-*: Jtt- ,* !gt^r<+ 'taqgrSu ;t u',J".'c ^'ca'a' i''l:5.v ,'-1

slt-cis.t,:F s, jl 6;-# ia e-\-t>.ti !51^..T i: d!-[-er!- .r-....a !T.-r,"1 ;b.9.y (i'r J),,)L;i\ c,15tt,

J-l 6 P c--€ t ";.rry .!L, .-r:,.r ;,- i Sl^:i *. j.:' ;;Ltar-j:)K e 6rnit., ,r-S ,t,rlr r.il: b.,-:')tl

-f t-,-t 4L-r J-l ..l3.x!r. "*:"T Jl,r .rU-: Ji- u LK .;,rrf :. ,JL".r-Ul, a a;i Lta t" r,-l .l .ry .Jj Cr3+

.r-U 1:* jJ<)L- crlrfJ,. ,-r-t?:11+ -, ;,t9 r- .l,uu r11Ce"=- 3 laaTL-;: -2: .i.l ortT t6,JJ,:<>Lij rJJ" Jr

.-r- gla.l iStaer-l-l?- ! o---tL s: ,i,-?.J"-J tdT jl 6s4. -;t ^S a,Slx cJL- I o>y :T .st".r-t".iFr i,ltr jl

3 foeTL2: y uI alg r- ! a--Li, 1r G jJj)." c,ltrt,.t-l+1E y i,ltf- l-r.i .-r-!,s" ;*l .rl:,.r ,-'i -t- -r,

i)i ..t-il.u. Jurlr# Jt- -2: u"3b -y! t l^i.)i(t 1L; 6:13 vr .r:Ll6' GLA .f'ti cb'jl-:3-) .f r'4-!

;"[ !-e)^:rl .s!.+.iL. elr *-€ ]-l j,K ) J5-;; ,f] J-ra.a ..-..r],ilj:" a,.+ j,-'T 6\\, ue.e.a;

Jjs cgr ,lr.e, $-:t jiJ ,":3 .r,T 6tra,-) y ta:i ,!$t1 ) 4,-i ? -'7 L?* ) ul.--Ft" et4* oit

e.t .rrf ..r-rL;- ...,I o3-.,r: ,r,.r(:>l* al>j73^ il rlr"[ 3 ;b L J;- 4{ ili' go! vI t c-; :j7.2, ua 3"a;

| ,13 6p )L' 6,1^,.r,5;l)J !;l a'f ;-t3o ,r-g-t dV J-| *2:tu, or-r 6L-"2: .ts- s e"L: 6\'4'1 .s> --i3
.-213 -a ljJ (\/.0) c-l \ :* ;l $ 1i o;lt -:-* o.-,T1-r o-rij t-r-f tfJ'a,.a oj3 ."L:"'a ;T 1: :j- c'{7 o'l!

A-.b ) A," .-15J.t, (LJ;) G..:;4 atr.i,i,b -r.rl;+ t;-.J U] (p.) o< .-t rb * \*;t! -rt bs- 't-t,
'.J.2.5 S-t y .c-1,** 

"lt; 
,5 3-1 Ji"S

J fi C-4)) lt ,L:", o"J,e* o)j Q. c:3q.3, uar*; i)::Q,Jfi '.:S :g .r"rL*l f"+ {i r 'L jL' c'cr- :S

!t+ f.le "JtL 
F
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.:iJuo t.t--.t--o

s =\ nr'Q-9'
1t.F

:>:f ,.."); 1; o-23"."+ ;r;13;.r, (Stock) c5rrl Jy"-p .t;SO{,. ,->l>2a 3, 612,.

' s -a-e
1t.F

Ly- i..r- .2: 6 upb.a-l ri-,:iai :-r -3\ 6 eS g-l J-:" s t,DoS ='?'* b)J j'\- 
/r.,.r- r,, i,rLL +.--r-r) )

,, f* 6. Ly- c-o r- u*. -:28 L!t- ;.t- \ ,r-i* 4L,\ 6 i--l f-* LL.I rll: jl .--'T -t" ,stf f-+ &-

,.rrr .!lf 4;11 6.1K)l t,siv 6a-f cst^ jr(\ .c--l 8;Lr lr ,rn--* b7e- Lcr- ) ;-S *f t*

'J+ )' 6?.!V \5,g .lS -1Li' c-; 61;5,)1.$l ! Jr<t ,rtKr* r Ju) J* )' .f f )t..ri.71-u .-,T .2:

-ajJ,5 j:-t Aiti * rtrf fq bi-.-of ,;r, ,-F|r -S-' jl .J5 rE-l o-l.jL..j.1," c-L e-t G)t< )l-

O I 6 4-.ti I c--l )J J -Lo:..r'. jl'iJ rf jl ,r-ti 6.tV ,,11 ,>..T a-f c-.1 o-tb -+s) .-r'-.f3 J,.b .i*l ,,1
,-s, ;-tlt !..- I .:T i)t), q), i..-r) i .iy .Fty )t ';^.t j+ ,:,dL \ .jlrl .: tti \ r,-1, r) tr.fI o-
at-.2>.i.;-ljtl !.r..&1 a.), F,..,-l ,.J-a c' l0,..,T2: c..4 ) J:j,-'i,r.6.f lr* GrS c-:) J1)", J)IJ>

31-l u,"2.a.,..ri"r .-c>{:-1 GJ*.,-lt".d.r lr* ;-tSt yz L r;- c* -Gu:' 3 +.-5 ..'i c-'.t) Jlir' c')lr-

l+ .r-ll L.fo ;-or ,F &-t):I 
"r.e* lLz 4. t *S l+, .r-K f"+ .5€ | l. ? t;,-lyt:, .c-1 a..-

.L-ll;i$; }; )' 1.., t oy&\,+ ..$; ut ;'u, 6:f {+t t-1j, y eS;-loiu .Ji,.,"

:>1$ t2r 2 24) C)- 
q. ts-DY:, i-rJ'-,Jl* )r Volterek e (.;f; cJe,i) Ostorald JIJ:e.; 6$.-t 6lalvS

(Ostorald) 6yab3i c-c r- =''*u "' , ,*r,, .5.*.,.-r + !5ru, rJJ6" )

(Volterek.l 6.vab 3i' -"cr- =d:u'"';idu'3r / r".,;6.-r) 6KL-r* !L " Ji<n.Jr-

)t r a>r; bi- e ;S ;ur\t; ,F: t -Ft;1L"+l t .+ .$zf o-t, L -rbf, cS 5-t JjtS * a- j: I

4t (t^.rr<\iu) t"t<+ e+jt Jl(.il y t".sF\ c;,-lyl.:, .(J;n-,r 1: r' ) 'r::--r .5;JT.*-l ;>lt3-3ao)j .r* ,J,

G:--) Aih,. 6-- y l; >.r; J,.q t.L lt; .91.,,1 ,t3;5J1 .-u:*a rgJJL-ii a;l; JT..r,-l Ql:3-3t n-2'> )i djts:, f-f ' i-
l-r.l .r1!r jlylri .::.^l t^JJ<j)qi; 611 3r? G+)5 )5-9 t^o;(!.:+ a\l iL LJ-e t^ .J-l .t-at jj .-t jht

fI .4) ;i('>u- c,l:rr 
1l-1T 

gbJr- ;' ol S-l $-'.90r(-; .-u11, -iS Lt-;i; c* ,-.": Jt-jt eq-
j alr:- ):,,).!.21: JLi 6f U:; c,rS 6 -St;,.>l:3-'1, 4;ly. f"l ,(Viscosity effect) -r5,r" lr,-l lr .,.*. uj'i;

,sL^ fF-*ti ,JJ:;- oltge. -r> .'t:{ 4 lL-l t jqi, aS j- )> lr rJ''e .r:!ij (Intemal effect) glJr' !rJr, '(dl*t"
lAf.iK. J,-1 .r-tl, ,trt L3e- c.cr-.r-lt .i-W .1: 3 L9' L.tt' o?Ja;' J)s d,tlJd ;;'tS '-a2 ;fut{

:jl $)1,

.:.9-i,r,. o"!-: cJl.-.r,-l t^r,ra3-, -) 
t -rtf u, e(-r;:.1".-" rfta,b)J!5r-f ,)+ c-h)i i'J) r'-l 3::'",,I ''-,j7-\

,s\a)jL Anabaena J Nostoc cS *; ,F ,r,"i -;,- .srre(Je )l 6i',. )t :6)K 6b):fle ouT >3-v -Y

,4-S ,,"j^;:tt ;6* * \ti( 3-t 6 ,'f 4i 11 6)G 66J)- 3 J'.t -S'""<"+ r;;;.gla+il: -u;L r e(!

G* { su;.:-t .t> ,;,L- !gta(J,-UJ<-i cl}! ,-l;i qgLre-.13: 1: .'['6J(J^ u:-ljil | \'4'-l ,.s.Dlr c+U L-$ J 'Jf
6 o:3, u,,.V Clrd-€ t u"r.e;'U tt l,as,-EJ<.j S-l .c--l ue;,*,).lf trrTL-';r 9 <-5* : ,ed 7l-i-l ;tt

rt
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. < ; aJ.--)-). ) -t--)--,

r,', iK 6i* 6.,-r JIL -r:L Jj g-a-*3y, }ll> -;t ,;-li) 6'il< Lsl^$ t<\t )::*"^ Ls)t< 6bi;,113 .9111-:

jl ('j|U rui cJl,,*; J,U" 1: a-f -ta.:|.r, Jl<"I JiJtlJ t L* .,,-l 6i(*.-t .r;.r, --* f\* iJ* a^*s".

c-l j<-- is-l -1t :3>y gl^)K Jr c-*l .)i a aal3 6*-lS t^.F -f t: 6F FJ.-r5 c.eti" '-,i .p J|- c! ,-
.-rr-ili J+ f-){1:.:- -.,, Jl* 1sUJ6 L- -e -,T.,7r >-, 6,6;6 72 )l

.s>,--,ly.-ayf 4i I r* 6 &-l*rr.r,--Ll i,uJi ,3-) ) e.i-; ,gtae(E i G)tu) ,-U; $'.-' ;tt-r
L ri.- r tr;, ;6- =.- 

(t)Lu, ,-t3s, ,;"F* + ,S) c,t-2't-a2f 6z -f ;,uU s-t .c--t of o, )s-t J-*

tg y 
"plyl 

;r l'ae(! e ,$ i la- Gl.tr+tS 6t^,;-$; J-l \) J+ rr .n'-5./ i GL, ,-fl y l,*
..t,1".r, a,l>l +; r7 3-li:.t* 9..uT .,T .r-!- ,f\t ". s

i6=- :".- 6 ,:,.rf :L--l 
-.r,-r.,1 J-r+ i t gta)W i 2 3^.a* ,57 .gu.n La+erL-r -;: :.r,r.= {,91!.r; )b.-l f

e:-2",VL j4 li ):lel y ."f u" ,fu: ii s.tsi c-,lu ;-lit s g$l+ :3-, j$ ;,4* c.r,r:- d.,l1J o>y

ur-l t\ ,,r* J.b j,-l 4t o:y cr!--U J,-lJl t- rl+ ilil )' bi a:-t- )l ; f;-,tJ i-*.Si ;:t, ..p*l u+"i!->,r**L-

.5,T qgt'f:-fl ! e,t 1urt jl ;i*\ ,st ,sF .tt r:* il .,<,- dlr, + !a+.y L-r .'rf o, ra;-t Ur;,-:--r-

-Jl"- jl ,-5- ajE* ;,-l ."u-o-: eiLi:: :3e- jl .t-Y! .s-,yt- ;-JU a-f J-).:t! u^) L-lr- ,J-i* .t'.r:- t<;T .-L-l!.f

.a-.1,./ U*,JiJ J'.,,JJ f '-f ' ! 4A iV: toa."3;t-: jl \si,,.9;2;o",?J** *

c-J\i. Lyiu,f,fi".,1r a2'r; ts,fi € ,Vi ua j,a"*ojr cJL- S-l .1::GVi O'f 6jl) o+ .9!;j, 
":^lt-A

.)tt./ (f a )i; )l l) 3 ;::.

d+,r+)j ;;t, aL-g*;Lrl-.l<-l jrf ,4.f J,V e r"a* Lrj-r,--g)1=l G^g -S-r.9Lr"rr-r .r:*d
.:,; ,r.. o"r;.: Holopedium gibberum i-r)S .t Conochilus j;, Staurastrum 6.1- trt' ;l> j-.e" .;> 6

,ri *l: irrU- c- * cS i- 6 .y6* j:; ci- :12--l ! t373" Lyiu. c-g )5 65r -e -t-* I 
'S 
fU 1t;-'el;

jl l-., .t* fl c,\ri )l(r,i!; c,la;r Jjjlis, l,.jr<)qij J t^dr<aj+ ,f--' -J:-,4 .S e J* r:jlJl .ir'

;1r", s,t-r.e-. t"Jr*Ar+ lbiL 3r .r3-i.r,. c;f (Parachute effects) ;.lt?. J= c,ljl ;,-l o a-f -u.or ,11J": >e-

"1,:, .u.,tK n;L d<!. .f 14; ar, taJT jl pl-r-f ,,c d rJ*i,r, .-r,-r ,ii j Gfi c,lJr*tf .u:::t J'8

-u,!.r =K )-ts.v J lF ,/A? )Y/\ :4 t!6rg.r s lau{ ss. .f :p ois t 6l\ a"5 -ltr:" .c:<* i)s

tJ--t:. .aI .91-oa."9;L-r ,Sll ,A12i..:tl-: 'rj: -"'(, ,,d0 J 1f ?tl U*;t'-t o-,ly-r .,: r;2..;r ,-J.- 4l'- ,''

b:"- *,j-V t^jr<\3+ ;... c,*t4;.-r-l !.-r-!.r :3- r ,*6 t lF \/YA -'\/t' :j-r- !K7 rt >l-i"

1.l 3 l4T c,lqJ; .p-t ,t )l ,-,! );l j; 6. .)rJ. 
"pu" 

* c-:3 ;L ot(.l u.r+v e("rU 
".-U 

ce 4. er4 c-S ,- 3 e':'l:

o-L-) o-L-{ S.l ,,11 y t"Jr<)qrP Alt J-n.t e(- !a ,e(-rU 34?l ! )l'9J.Jl- ,,-l 1> .t,f 3y;-tQ

fo
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.< i J 
"--t----.' 

a t -t-ta

jl s51!- .Jl- ,,-l -2.: .-r:,-L^; &.31i, .:L-j 1Li.! ,Slsl> s .tl ,tJV ,,.'L3-s .2t .,j)J'L Jl..j ir-r-. -uilP 6 j-| oT 1 :27u,

jJsDL i,lrFJ,.:;b 11 ,r,-!L c-jti" ;-Ju a.l oJj o-r,-: cJ t-,11.g1 6l^31, c'1r*n,ir<>!. igt"c<+

c-, y,.e* ,ti\) J-l .J3.! ,,r.r-ljil lr .t{ U c-,.j1i,. -.1i.2r1.i l{j'l lLi ..f "u:..4 siL" 3 .yti ,tili) 6tV ta. J €
6;+;!u1"t$;.-!U .r-,r: :T ot --.- U--1r,-i oTfi:11>:.9+J .r,-!: ,gLnol,:(;\ * ;t..tt 6;,5f*
rrJ t!,JJr<y..ij ^-,.tt\-r-,5) "u.:t,j, ;67 c|:l: i t.r -ssl; .,lr,il9j t bf?i6l ;Ljdg-E:'i jl Jl (rrl-r

c,)sc L^ )r.er.r, ,-; l) flg )l FU; c,VJ.,.,- dli -$lJj'YL.:-l Jr S-l )l (tlo,..r,-: rr.lr5:1; ;l .gt.rU-

d+ f-p --JU, Ceratium J:" t"u-f(tr+ ri-;* r) .-rjL 
"/! -.U -',-l,i L^ir*trit, )Kt ,,9-pY3 bb 6lr'

,,.,i L,-t-i * o:- Fragilaria.gl+.;t-r ,-r;*\3.p ..r: .*L-c/ u:"-ltl ,5) s\,,.;.p JjL- dta.ri JKr #J,

.r,-l a,3.uT;: Gt5\ J<.i, r) r;-Srf )l; e )l:S l.dT jl r&f '-f ' rl-r,; ii:.1 "tF .$ JeL r,-.r-7 6u,.rJl

c,rPq .*t-.r ,:oK ,.$ 1: QrL :lu c.r,t- ,.:,-l;!l ,.tT Jf-F c-e )- Ag )$- r^ .r-l;!5" .11l.i" .LF ! JS;

d;l^J+ jl ,-c*..b\r/ ):- & )r,-,T ;,:,* J:L; L- ,LllT ..r:-or,-rLiJ ,Jt,:<-.lr Q;L:l'r,J oL"ltl F--t

t y .rl: ,:-l;il l.: G4 lS ....rlL J^e S-l I a{ ,;f J.il, .rU- 6l^G)S ,t---l Asterionella .t'V ir<\r+
.J:S s, 4L$, LJ;-

6bo!-,2. sl1 -2t la;Jl S-l ft ;;z^^.c--l c-9 r- Lt,b )1 ,-i c-*;j oe;g .GJS .gtrJ;L :l"t'u ) *r
,5 c-l ,ru ,.tS 'sit t^:j! jl ,F- I vT .rt-.,: Ft t^;S .s: ..t F ct )\ g )l ,u$ rlJi lsJ.-J-:' r fby:,

),'f J-e (Puachute) c,g;7 JrL-o i.-, dt l/ a.JtL co{ S-l o.,.); .:y1-2: ,!n c-,1e.a*itt'-'l;:17j'

j,3Ur .iJ:; i-,1:3a-3* .2: *-;.ee u,-l 6 ttf i1j-s b j- ,,!,V" 1.: '.t.].21:jL J" t<- ! tly 6 'J ":-
J-;,L -

(Cyclomomhosis) : c, :, -$n
)l c-l:,)W oS ,>)t:1-j Cyclomorphosis 1U 1 gl...r,--r,, ;lu.shT Jt-j)ti 4it:." c>l:57 3t )l 6.sV. s>

J- t"J-f<tJi,, jl .,.,i+ ..r:ils" iUJl Jl- JJL )5 t 6lrJ. c,-t-rz\ 6 ,')+ 6J^tl, l; )t &ft ,-41;'' c>1t"16

;,-l .217> JL-!:r! 3 br'-e:)tl ,l^*t.t ,P e(-;X. ':t" ' .rl^nr<\ij 7)it jt c'l':. e (Ceratium) 6;t-
1, .ni,g Gr'. lf ;,t.* :V> ;^S -3-, at^,tF n, .:; (Copepoda) ,rt-!311, att 4t 'r;tF \s' al.Er

;,-l +l .ur sr oLi JF )l ;;8",, J(-:l (Helmeted daphnia) .9:.f ')tf .r5b 'i:;L c,.r5l: .91-or';2 ;l .,.;u'.

F** ,)1W,.trV ,r-y ji e 7jt;: boL-18 -2:11-r;l- it .c-l ,-!ti- g;l-or.r!'i 3: ,** rtt.)j! .,*'u iJlJ:"j

6uf do*.4t,JL-u .1t -gQ bfu\$t;*.t-*r 1oJ. dJ, ,-1.*;t"t 6-'ss- )1 .*t\ *t:11 6rt-a' -ttj

j a:;B .11J,:;* ojlJl )il,t-- .1> :2- i,,1-rr.1E...j .2: , uSsa .tr! o" c,sy' t: (a-14:i!- u51.f La'"' '-4ti A

JJl, L'J- c-€ ,AA )-, eK-;:t5,t t !t+ f.,, :,1;6 J-t oS .t;g .tsA l.r:,1 1r .r-T.re.2: l3't' e :f c''v,a*.
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.< i /_J.--r-)a j _L-J--n

-!rlr rLi^j;l c,UU,.J,-Lj.," 
"[9i 

1.2,-rry1 d,. J-t) fI az)].r-lt ! ", 
l-ooE-t!',1: )-c S-1 6 6-1xb* cc--|

tgr\ i! )i ) F )l<J c4' jl .)1j (lii, c.rT +)^j Jrp* )L a-;lr>- *1: r.r)i, 4jt!u Jt(lt ;t"rr.5l-oilr d

.d.-lor.:.j {tt-j. e,;b )* *. ) e.: e" -$*,-..,,1r"; j,-Y: jl 6)r-1)ia S c-K ;:t5; o,l.rJ .-r,"i(r,

ajljrr c,Ulirs e-l \ Jr r-ljk$!- ,-]iu G:liu J(:,1 * L"o-71-r, e("j\.=u )',-5*) dll ir<\ JlrJ+J"

Jp;6jUr-p6.2l -rilo.r3i Lj- .L-.s: -'': 'JS *. o! .,,-ta<+ e:t-st t;s-t )l Ll; j 5.1 y 1.*Yt +T,itrL

*i- c,t;J:\r.t$ iS,sli':-l :y" ,:*arll ,4- y upt;ru L;ltx 4L-;7 )sl i.ttt;n o! l-'i.r".- "x, JL"

aF S-t * g!- ;: 6 61,;f * cci*- or-l|| oJ.t[ el:^::I L-l-i is )l ,*.rya- a, ill -), l$,ri<arj

;S*ut ;2 JL- elr J-l- ,> eg ui sta;r o:y c-iL7 r oa-;.:; Jr.ti it- !-lrl ), €|P )V 6to+-) l,rq!";r

.t,-tl>:it.r-J c.:..!ljl o l--1:, i6 JLr--) GW )5 ja,tf L*-.rt",rr<\ ;r-l Jl- -re.c*:rl: -rrl3; rjry

\ Jl9,
J,-l jt\6.-r,j ;>l:3>-r" ;r,'1: nl -u:""^.n dlsLel glAJli .l^F-I t ta,7L--2:;(;I J rL c,* ),?; )l 5-

\
.2: Lii $-:6rt.u 6,rlU r, )fj .J-6L:- rl+ J-i y oli ue Aitl),r'i c,1r3ry3,, jl .g:l-t"; .;uL-,r" bt l^L,'-'

)tF JU *\t* S.r5,r^ :1,--l \ Jli ,4- cLl>e>-3., 3-! =nt ,t-4 !-ll3-i,rr or-: il. rlsl t" .ru-rl, J'..j

t iJ:-.s, I-$,f .r-:- J .rj,+E L".- 1> t3a- ,5") Aon jl (J.:+ )J L;5.J.) crlsf Jr ;l 6;a.J;t:;'u.

J-l 4'Jl- )' r-t er, Ju ? JJ r& rlj.6 J"r+ 4, .:-,1 J* -\-r-, q! t rt gf cst":.,) €lj ,JU, Jl*
,trtu.l-t ,4.5-i,t.9Lor;, j1 a*:F i*-z J i e)t;,-1 L."* il c6i1\ 64oy jl Jri! Crl' L.-.'l>34-3"

+ ,.-:d-; qgoJj i-,,l>3> j^ Ct3\bt c-,QL:-l c.f"l;,c S-t ;t 6-,4--.-r.;;l: ,:-iJ Jli ,l.*-l r) g;r-!r!' jlje .:;v1o^

6La,Li 6!l- .,1, J-^11r,./ (lji * u-1-: dV L- 6j;- !3,, Jlrn cJ.1lr> *1s JJt") .,,-!+ ) 6-* J.ltt

.r-l;! .J:-.f ,riJJ cr.al f JIi ,l-.-l 'l:;;; (c-li-,1 s sll.*b,r(:; -ut-) o-L) c>lt2>- y J- oytl;u jl i|'l-

,gfJt rt-.-t.1, ; -:.i) blt, o.:;iri; $l3e a.e){l af -r,-: f+lr ,frS JUr JL J:l.l: l2 a-71;r 6-- ca4 ft
4> 4J -u.A),.r".rl.;; al ,",,^ 61.:Ulr.!rl- !,l-azbl claJli .-.iiJ--I, .-url) u.:ij ott.l o1:-973a aP. ), Jli eK-

-.,':yT :3-3 \l it-€..r.oLi- qL-.;r .*- ; ,S G:-e s V .L!)r/ e crJ 4r c!.s jl,j Jil r5 ,J;) ,yl t" 's;;
rJ Lr).r,:,. .rL^P 4 c:.llJ; olii Jt; &":b.-l 1: .rr:-Tr.i l- J"E d<,- W 6 r-:, oa;^:.. ;,\4i6J e-lJ .r.ul ,

.r:,".^ Fi gT 6$;--"-191 2: Jr; ei-.5fr ".r^,.}(:,

.rr<\ 6^-q ), ;[.et Jti J-ty 6 c-l s,-l^J-L ,.1t ..r(- PEG(Plankton, Ecology and Group) J'r'

ufT j r^.7u-r, .;: ,rlf .9l.A331 -3U ^S ,- J5a ,i Yf jl J"t' il-! .-rA) ri' oLjj !g*gi C>.v'c *.11 aal2>

PEG J.t"

OU-oj

l.r:,t ,r j .:l fll, l,"Jr$tJ+ 611 \ Li.1 L-lr- ,'1y;,-Li u.:.-lll s 6-lk |t, t )! .s-P, Jl:* ) t>-l3l .2:

6l; l1 .$; t',-t:l ,ctz-{ sgt"e(J- 'tt-.r '.8 }':" -.7: la'-jL-> -ul" -u:rl!6r rl2-r<.gl"e(u c-";

.Ji j:u,WT e4", e-U j<7 e,el J or! ,-olr!.1!.9,-ifc ,-5l^.rr<){iij
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.<i aJuo t -t-t--o

.'i6A t;a * ,S,r-iAi .;:-^6 * c;;e J-l ^< 
,$F (5.+ otji4i c.rJ- jl t^dr<j\ * )l a'-i; .3 t-

€1, '-rr c.K ;oV:T 6&y,.4-r" 3-l f ,.JJr;-C t:ji'u, -,i.r-, c+Uj &! 4yl &uJi c,-,61t

.+t.r" e+ ,-T.2: rl.e, ;-l 3 .-ui rL-j c-,!l,il3,-i.i jl -l: a)> y 3-l 2t 2 sgj;.:13"

ol4u

J: oL-At, jr ,h4i d? or-l?1 .)' * f--' e) ;l i i a-l3,lj;:3J \;,-r*.4" )l )lt;*ile,Jl^or<\ij
c.cL.:ylj,. .t-l 6!t ), d +t-.r u.:"-lll dqaL J,-J.,-! t-i l^i,i<>ti-i )l )l<,; Jli:,,.-T.5!.> or-l?l;l
bJr<Ut' ct? .21:i u:att r 6b'tr, €t; !;r-ti,t jt p .*2:ts l^jr<\ii Gtrt; r s*.5ojl-r;l ,uK
.gL^e(J- s ,-:t<, 

"l.li.i c* 3 u;r- 6r,a e(l- 6^3 1;--a"7 rll r,-l J 4:i!. ,s-u$.:' i"',"5 6-t t\&-
a.\ : ,t,5 >j.r* !3 l-re.(J- J-l r:,) L.*" P GrS .-r,L-,.r, rL-.:jl Cryptomonas sp' t:2.a, 

"irtt 
.:<"-t

.gbalj)tij..r ,*"6-V lr..-1"-.;of .iJ- ):-.gbe(E ,s 3-t,,lFcV,qz 3 tl.9Lra..,eiL-: E rf,r,.

C :3*1,r" &t h:, ;;bE,;oK .:3io. *' ^1 6.tt 6laa.iL-> SV t e.1-;- !9t' .<-F l- s uz 3.:t

.S,7.rt ;:u-rc;* ;^l ,st+--*-l -r.:li +Li, ,31a*.1 uJ- t1 .gt"ci? )l Jj:A 6,t:S c=s 6uat{

.J,[- d.li -t,., JJ UT c-",^. l; :.1.i .r" ,--"a! ta,.rai" t-r; oI,JK, /ll ]r t"rr::r: e-rSi)^,,

ti r:s-,.r &1, (16ji jl ,)-cv 6ljI* o:t ,.r;l3li 3 6.rrF Ltt -El') J.4i ,'.1 -J: ..r; ,l+.-l ,.:l-r:.:1r 6-* ot.*

,r,-Ur(l .-r.ir,- a.Ii l-r+.ji!-r d.,-.r.--:- cul:l -2: 3 (6lc;.1.9L"t5.1- L) cz 6 tt J*r* .gta e<& c-*..? l-til J5

,lr^r a, be(J= al-l a.*.. u:"-|yl j.t1 Jp ',-: r"a- J.U,:<"f d;t",:<-L .,,.UJ<j, C-t t"e<J+ i/,-l c".".7 r)

a-r-l r: (a;r 3.t;ltl J,.Lj) r^ii<,\ij.*^--- E rJ;lr, :-et o)l)- q2),;oKil J:oL^Lrlli-irf i,-,51t

*uI Tlt - *,j.a;

OU*oj

cr-.r!r ..r) J-4y iU )t- L! p ,5* 6,'rd J 4JJl i,llri ,56 q ,y :-tr) 3 oi7 a-1: ,5l5
J-Jli.,, {J1}4- ,Sll,^: r( )1.9:l-r;J Jl-r,-l ! .r::l.f {r 1:li" 19la,*;.J L{jT jl u..at 3 a:-eL-.,*}lt t",rJ<Dtijl

.*rf "f L JU--) c-r* L,-tr;

:.21e ,r!-*.j : i\ J* -1> 12 t5+ it ,t-,.*. 6-f ,ytt't u-f*\y-; v t"o-*5;t:+ 6't3;6j a|l-a t
c.5..1 r) ,r,-tir(-:, .:urb I1 .----al ,,-rd1 l-[ u :k J j,,.i -p'l;t-s' lr. J )tll c,yjlJj atJl- I tl u'

64- y) *il u' 6Wl t-tia y- Lt[^a?L-Jr r, ,ri- ,-Urs;;t Jn ,r^Uf .,jLj g;dzli;r .,;t.g 't' rJ boJ<j\ij

.t, i Glsls &t Lrl l.l lJjt .,, PEG JJ,, .r.t l r, al-u- .;tt" .9Lra-71-.2r .r:;1 1: ,)l; ,yt-t 6r'-l t '(.-rtz '-T

*T ts 6r-l#;)1.r,,rf .rfi.;
c^*t A .ut+S $i ;K-l;u 1 c;lrK-* t*:,r,T .gb-*vlr G'r't' t tel 6Lao'.! 1: t"'ir<t

a,-) 1> :L L-; :r- 6 c;f ;r rr^a -,7 ;16 r- J !L--r' E+ oT c-l-c :-,1b JJ.J LidJSDl-ij 6lJ. ,)? t4-!

.rtK;'s ;,-T .-i!; .5tac. ; 1r ir.)r;(;\ g;rJ 6lAo13: .,)r f''9Li! ;':+-a lJjis' :t"'-l Epilimnioa

.JrJOt- .:UU- o; ozi \l ..riL a:.i!.: GV P )1.9-:t"j .5.1715 6---E 
tli6";,lS r ai J-l )l ,s?g\ .r-\ar

;j""
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..1Ja--r-)o t -t--))

\.t ,S).+. e-V Jlis. L"di<)L' orV s cSr,* ;t oa<i l;"+-".'f o?;':- l) i--r:'j'\ 6J)g ali G'

,j t- s it(.gLoojj) a e-:- J )! 1 J9l a71: v: ,-glaa!-Jr 6b-L9- 2' t^o;(\ 6jl ':-,9Tc*'r' t'r$L r"'e 7l .2r

*tr -,il+I 6t2-c u::Sly1: el,rlL--,,: a-:rl: ,.:-r bJi()t" ;;,1 dt , u:SlL -tl.i'l3"c r'.1 r.2l> ;ft- ai
)r)tK ;l \rL t

.Rotatoria ;u;L! f^aif il Grt i.l-s, .r-l -u-.*6 rtl.i-J dtai'r?t# s\-tl> )sL "jL; ,t r: t^Jr(a

"1r..^, .t;t*f )\j ASU. rts,4: il :e b;.-3rXl '5!t--l: ro.ui: o'L.: CJ^'J 
al Copepoda 3 Cladocera

L a--LL _2.: 
(l-orya,f .r"+l J-) ,5n., 4ot J-\y r, t".rr<\ij r t^-/,, -.,, *- g':- r.slai''J?k,

,t-t .6 ,g 5 n; .:i ttL-et )' 'i arr- i--S ,y J+ l,oy(\ i) )t-.s, ,-t'-t ;*9 -S )J tst^i-JJ\-{ )

,-1 GJ- .gtA&.i y orV * ryr ,aS-:E ryr l. Jt a-:1: :l-,J lt .gbi*i t )s-: J* I c>1s14 jt

.r.rt> ;r;({;; Lt t ;fu. b-t J<-i t {tF {,;t ,:t:* I 6t'tj: c':*+W Y! i-} t lac-,,-Le "b-l^is"

#, f ,.,; qlyl c,bL 1: o,-i; ,,f-r .r')lrJ..l lrJr<t3+ )l *-j;: j lf !:1 ,r*t- .Efa*-! J.: ta'iJitotij

,+ b-f )t .r.srcl .ij,, g-:L; *.i q9Lo+.; )liz- .t: s ,b t:i JG c'-tro t l^jr<Xij it;tt u$-f
L>tU',t .r,.* 3-1 * nl ,>ji /u:t" cstn.,-) ,' (L3;O c-.:31 * Qr sr.---tt; 3 ,tSls-;,-,r'.o* l'jr(;)!,-r-;

,r,-taa,-'! 1 t4\ te-u)rolji. ui..ljll u j rl-r..1 ,.J31 .,irL Jet r-' .-u-f lMidnight sinking) lL- a-{ qgtA-t3L

6b,-ly ,rT .1t ol c-l.r,-l7 Metalimnio n aih:. 1)!r,.t" .-o-u,r" c'FW x6K u' i7 -ttlt )ss c.,ttL '5

,JJr r, t f l .rt' Jl!\i )t-y e;l*-ix s ,s:t L-lr jl (5'u tAd'jr'-l'e' ,"-l ':v -tal3; f * t^ Jjji],'-i i dl)J)

,.t|rrl * c*; f l, ,-r! t (li -2: 3 oelj 3q;-+ 1-1 :32 ,\3At 3'*it't-- sr>y tJ'-'| t-f s*. si c''t; 1: Ql-;

lDctphnia magnol Gu ?t''sst 6>t-j iul!' 'Kx};\ s,r; ,,1) -taj.,' JL:j ':-L* t3- tt =i 7! s:t

D);'E .-i ,i & Jiy:-i alb- .1: )j) :,t Jp r, t^,,rr;51;:'!;J .r-l-tt'l 'rj, ''r'-: oy 6-uj -t $'5 :'t:'

: ,:t t-f t srlrJ+J, tad..,Sj}1 ;) S L;< ali Ga er-t;lr:." c-,tJt'L' !. ^?i \ 'r;)-,'- c-il- ti> .1l,/ 'si':;

)t .c-l 6)t6b.-13:6U b.:..,7te ,,-1 6 orl: ft+l !r'j,-' ,St^:'-t-V jJ) Jp i c-ti:''l)tn G')V J'b -)\ t

s )s-ta\l..i-t:; a,lr[- )' ,P r J,a' J* )5 t^Or$t-rj c,rzV aG -' !L' r '--u'.;'r tor'.rLil 3 l-at--l:

r, t^Jr<\ij cS 7 c-t r- .5,-s *; ^-a.rtt ct*rj j:' 'i 3 otiv ;! s; '"t;* J-|v 'a-f Lt r *

s \^rzu"f i s a:B I r:,sJL- V/\ Llt Mysk relicta rt\' s-S:t 66{ -F )t GtJ4e 6Lr"r4lg '11"i

.Jiu, o-!-J 6:j.-c 6)actr7Q.; l^Jr<tJiy )l o*-. ..e. -,,: -ui!.s' )lJi' J-l ;tn J-r '?i t5b,-j'')'tf

Cryptomonas l^Jr<\j+ Ju,,JlJj, + ..lj21:.9r:i., i' )+V c'-)J3 
'-l:,"-o 

ctjl' 6ti> of ,9-taar{ 'f Je-!

.,t;.-V :-S 7 elji; e(J ,, -t:-,;:li Gonyostomum semen J euglena

It
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.<iJ"t--La t -L-.1--a

6/1-l ;.c .;; '\V c.-oL.,1:3 ..u:;.*-.:.,T gL rr- 
j y u.Slr- c,)Jaa tib )l.u f E g"z d ;,' c-sl-;VK1l

3))..:$u, _tlS,,jh. a;h, c*-.2t o.a;;- )*! at-Vrr) t:- ffu ! e?* r ts )r \A JI;r ll Lcl- .s:3

o*. Jt,{uF )lt.r,J- 6[aa,-) )t P3:'|..c 6f+:f 3 lji p>1-eT car' 6lt )j.2 JleV r.: Lr" f^''r;i1r';

fLJ, ;1! Jt^i.- ; J.h + | t.t-l^ir?k jr.r 6r: .sL.+.; -,llL .l: (.Url) {5'U d eST ue 2-;d tali ;t

4l s,-t^dj5o!ij) r,rts^ trjr<DL, jii L-i it:' * ,-tW ), ,rV et P A"t 6 L-t S-t 1o-ui-c .-ua:,.r..

6ll tAor()t.;f a-f c-l ;,_l r:t\ J€* P *. S ,#'alJE 1, (-ua:,r" 
6E;l l-: rr$ j"-c a"-j; 61L

L-; 6 :cl-.q jl .r. ,-T G,.L-.sbr.) l7-j .6 e :, rV r-*! rsb+-) * ;Q. a-lti gL. + ,r,L-c-:

of (-l.r-, .-r-aL:-- .:>f,r, * ,s-lb 'tJ" ): )l Gof ,u;t ;T t: ;.;i).rjr Ju-il t^or<tr+ )l u);zc .t2i

,,rkt s ,:2- c-t2a). Ji)rt; ,'-\ .tt s I qgto',.Y 1 -[rl) dJr* .,,-l] j! 6 ..,,"b0r5ia3+

,ti cK- Eudofin" i .:1 e4 & 4i :, rV J-, rJlr .,,-lji, )ly jl .g-:t-j 6.er 
a-f .,," 

laJrSolrig

-l,,Y c,rL- )JJ> tJ,-JA J-l ..).-\; crf,.V ;.rl! .!U"t a, c-l ;rt! 3 .:y -,be'jl; .rt jr<\ jl J<r";r<\

! .r{ ,yz:, S-l ;: .t>f o^ -t irre- :- q \ ' ..tl- t3't- 3 ,>f /.ri! .gtod-. '; ". :, fV *. Uf )& )1

=4 i l-: ST I ,rr-j .rLi:-l r3i ol1 ,- 2> s9> 1., .,,-lji' rl;," jl oJ-l{" l<:! .,1> el c-l -1.:U r.5jL.r.7! g-{t('

j"s. .1:11 tltr J-l ra )J) i 1.r.1 (i*t -:lr*;::- ,s|t eK t p.r-o "p* 
.rT c-Jtr c.rJ ,-.tr"a,1.1\;1 af;,-l ,13..q) -l-L;

."tAJs/ JU o>lir-.l t;j" y:- 5:i

.r$n p;t G)..1;.lti e(5 + t"c,r+la- ,t-1 .',5 e gE";t ,raur< cs l^c-'r+q.' ;Ulefjti J'Li oi Lo'-;!-r 1':

.gLre(J- 1l u.;1 ::f u, jf* J1-'.9bs(,, -1, 3 ..r; .Slajlj-l 3 ,4--1L tr7r,;"r, .$.:' ctt+t(" .rir -,1, ){i

.glo.-r,--r,, 9r.,6. o:l;.l f 5 J,lJe 1oj)c.:,;sti l-o.:.,;k (i :-t )t-; , u:t t 
"5 *ti G-tr' ei 'r.1 t-

,r rl s-t^i-,r7\.. .Geotaxis t- l^Jr<\J+ c* o-lf ;.,-; r.?T PX "p, 
'r.:21: ,:'r b c.,r-F 3-l 2: 1 f'-:

G-l)' c,J; t(,- 1r Jl;- sl3:.:a'.c-l f"-j .lil, 6)J'4e .t ?)Ja.9l-o;r+k" 4i-!r Jr 4J t$u' c,-13,- ,--1 ,t;

,-l-1, :,.;yo* l-&,T -r5l! oL-ljl e-Ux j.) aJ:, Fl Jl- .6 rt 6.r,T .gl,oa,-! :> upl .-.,n +, La,r!l: cr.";':;

.6,.e cS r ( 1y" csla;,gV) !t .r/t f l)j" ,FJ !,e-3s.s."^K ! J1l t'ttc:l sii*. dL,l a, (..rJF")

.c-l L,J) J,ti .,r-Lj'l 6b,:<E ,-l-l:.2: .-r,--r,. ;,-l

*-b s pp .t 
-t 
j 1 L2.y ;:.6 rq6" )i1 Jr ;-1..r-l oc;-i- J"S )ib !. i-v$ 6''-e 6bc.,7-la,' ,f'-!:

o -p ! a -,.V t: r- ) J, G-,B rS ;* | t :1 )t., ! * 6 4.|L! ! ,.,- .r, .,ilr'y:' "S a t * * "t-1.

oet;- \.tS tS *i ls c,rV L-r J-l r.trt,S e -fi-',1,-).: .qt-.r" t)r.t?l ,ri J'f ;ry,-r1;-. (-,3i 2r) !L

t^c,r*t{J J-l .t !r,-EiT jl JJ .rl!,ii oatt hlt )Jb o' 6:j--e g-l^0 iV 6"Jlt c-"^al .rr-l7l'" 'c-'l"r'i'i

^S c--1 ?r. dL ,,-l JL-^-l lij (.l..r-Lir5, o,.j; 9T e:.: C!-* .,,: ia;T) -u:;u,r" -ty-r" ta,ir<)l1Jt i 4. ;**.

.rrf u. u;a-t 
"" 

r, L^,US;tr ) *-i,J l.r" At^6 ,S;:-* .rbry-r. f:-i ! .sJ* t ,3>t -c 6lai'' r+Q'
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