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oi tJ.*-+l L ,_t-

Li .-.-t ., i \:t-,.:L,i:-l Lrr.(J- ftlc*^* alt JI )l 6 $t &rti:".i1*, ,9lsd f -2: JrL 'rlJ.' .,'-L*'i

{41 ;*p A..b )ll) J.-r' O,-l 
,S $)1, Cl;-l .) j) * ol-iJ.r, jl.::yjr tlj, ;;l- c'(?; o)L rL- J 6Zf OI^UK

'-1; *,g6 ct^1i( ):t{-: s-l +-x; .*S u,.r"l; ;t;'l .9$T-'1r lr J'l s-t-l ,g-tJi i-2' U-**\v+ 't-^'.1

u .tT *e, ei-;r r.6T ,l-{,r ", l+rSOUj+ 614-F .,5; a+i.2: .>.,71: ,$+ a:i L-\i t;,)l)- "-,,, .,-T .,:.!.:-

,r-Ll .glj-i Ldj<\ji,, .rrl) ).jF.r t+-#\* .tt ; a; ,F- * -*:+.-r .r.l1> ,,s,sl-| c,ii,: F--: g-l ^:+"

,.;;.L."V 6ltu2:,-;:;l u-.+,.r.- !, j-i J .ri,) t; ,rT ;". " 3 y ;t ,r-, Jbrt, rr-l r-L::....n Ur<\-ij
.6,g ,rniu it,6),-6 Jtt2V )V,ty GV ,-e

.c-l .-,T crL-r7 ^-.,t-.alt .r::t€ l4i c.-{ r aJ .r::-.."r .;T -lr -;eL-; .l,f*:* 6l-a,-t)} t;1,,J}<DtJ+i

e (Bacillariophyceae 
-e Cyanophyceae chlorophyce ae g]--^ JS :*c 'r;.r,--".o) u^eitr J|,t-i Jlj$tr:i

.r"L-lJ- JJj<DU3:f ..t-^iL,r- -,i.,1: CtS;r" t* ).:i-,,.i ot2 6;-s i- c-Le.J:.11.," ;<)z- ^--, ," Ol)lrt iE

:J;r:;." 
-;; 

cef .1Q ^,,;lul
Ultraplanlton

Nanoplarkton

Microplankton (Net plankton)

Macroplankton

,slt=i .-*-h t,--l ..i'5 j:!J cl t. ef o";l:. VI :.23T7 .-u:.*r.r,'l .91-" 6- 41l Al< rS 4iJr<!J+
1gjL..1T .2t 

"z 
)" ,;i 6L-1L.6-ilt!.o-it a, .1>l.1.,;q- .r:j JlKAjtf ;-rj+* .s!.r ,S.ri j 13;a gl t7

..r--l;,r";.a'U l)ti7 jL ,J" JiSl ,larg;lL L-i JI tlt, Jrf Gr", * :'s tSn

,-r.7-.* -cbeil>
'i+ E) J"-"a ! J Slt.r- JrL qgLaJUlL- jl .sa*. J a:"..^ -t!ti a-l o>y ,r,-lll c-,1>-4;r,. jl ,.r,T ; .5tae(J:

-2: +-,i-*a lrr-j ''^to- slp rs-L:"23, Lne.(J- u:i.. -2tl1ol:.2>3,, S-l lfJ J-lL..t;g,g C*4 \lC,g-:S 3L

"t-L l1 or;j c>l:2- jt )l ,:J ,r-l L-i 6 L*, e-| cSs-s +a:.a.gr5rf .-uUi i 1.1:.i't3-3, r,-l c.r(l- .gtadjf

.c*lo.u :L6l-- \:-l ,gl y c>2-16 31r\- gU'r;r .;-l.-rJP Jl-r+ 9 iv o{ ;r- c;t^e(Jz L- *U 6.5\tV
.(u!.+ Lre.(-! r,"1- 1: L44jlr<r e4 ,-F- .' (J<,.ljl) -rrlJ; c-->tJJlf ca:-..o 7 aelr ,a.1-;- 6la6-J-

.:4 t c-4 t qrF )l;, e)rni 3.s-s cnt; e;if a.:: C-V, L-j dJ.l .rr+ cll>j>-3,, J-l i ,s f* *.9toa.il-r(-,2

\;T 61r.. a] r. 
"f--t" 

e511 cK- S o>y -11>.1e;, ;Lfi ,s,:tK;) jl u(<-l- ,J-l .nyrs- lt+ f-\;.- ,s+7. )l

,";a&:-6 r-sL-sb**,s-t;r-6ra;t,Q.4-rr:!l k{b.r-l ,, lp:$) }-i3a.*5,r,rl---l
arJ FJ + lf :1b r3*3 t<4! .i_t Gj-,5r ()rrt .L-t )rrt.;]! L.:- ;l !(]a ;,-l-2: S>L Fr ..-,-.r

.-L,6rs- r.iJ:i J<_r<- a, o;la,gJ{ ,t.1.,e: lJ tiT s+yj .:Xn ,:<,- .s!.-f .r=:,":L l- s J." "r".; ',-+ r7-, *tg

5-t u; -, ,t s -r:-.^ f--6 *J r-P 4* f 
6 ,-lr .r, .ri;,u, )",a. t' 1 ctt^dr .-)t?4* F-t u-*. tt

dl4:-ir J(-tl .s-;*..r:S ? 6.,r-T;* .st-'e(J- iL.c--l,tf i-L* t VT ^S r;;L G, /. ei- 3 ! e(-.9111,

.,:.- tE r,-i1,$- je.. s66.-r- ;l Jrt-J d.-+ )l\ o,1-;-.stoe(& P' .P --u-o>.r,' lt+;l ,rs":,6 r
:l-.,-l e-;:Li 6la:-; : ,.5:.1-;1 6La ef-Ja jt .sl!- ..*-,.o .gla:.-':1 ,4phnizomenon sP. ,P ,::t t-.gLr+71--,7:
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,< i aJ a--u-t o t.t--L--a

L"1.- .i;.t-J-,i or3..,i i*L. L+T r, Oi,.t\ i-U, J *il: o"";*.gb.;le,-r kJ+ J-l i.u^1t6, 
"r,l+:"U 

cstaJlL

Microcystis .ut. 6:l.r-'i 3 at j1 4;le:)-2 ,rg1- ;- 6l'l,,4)- rg+-a ..:;i.5" rl-"-1 l.ilT 1r Ji:A 4 Alt ,S*"

-13!-.:, +,-) ei-.e ..r; r^tJ ,5:; a!,,'i c,u*.lF J* f 
K^ t (.r+-=-r5". dP);,tei) ai .- 6taS.l,

.c-l ol ,",r oav ,s r c<- ! :-tr| ,S .s-f n (Water bloom) ,--,T,r,-tirt I1 o.r,.r, ,.,-t ..uor,r" ,.JJi l.s ue3..o,-

-,T 6T 1, AiL, e-J_ra.r.rL .2: 11 a*,U ,p e(.- c*t ;<-"- ",.:,q t-rr]:-Jl el-t- ;t ;U .-I O-Ur(.:, ,srU;

.-r,-l-i :l-*,-l

,-: rL ;l .,t::*.s l;l: l-o/.:-l;: gl1-..: .rU* lJ,,-j .-s,,, c-=".rl 6l1b 6)tJ.6tT gl, olrt p; )t ,gi- rr- !tb,:<-l-

,...,1:.e2 y l, -t:-..a .,-E 
(- +' -2.,15 

o-! g.i- 11g;1a.:,<-E b.--jr3tl ..u1tr.'r!+ 1* u.,.ri-UF ,9-Ul3; f--:
,' li) L$4.:;< Ll- L rj.l*., 61,. 

a,,r,L-c-r 6lJ t)tll J.-ri;l: .rJ .s;2.tls9-3, S-l .s>f 62lK1lj K r, c-13

o-l.j .*:j J.; Ali!.-r"r-1"U.:-l i.JJl c,U.Ji * ,c-.ls At7 dE 4i ,< e-lr;;-l )r 4rl i-,UJi Jl;j jl .J:s

;-S ;r-.gl-r e.l-J- cba-jL-.r rLa+Jj)t!;,-: Jrl,.,ng r-.rl^,ij5i\+ ! a-.-1.i"-1r oi-;r- 6la6J- L-;
,;.- .gtrei-l- ^! ,a-lii ,ila^{t' .1: l-rn Jlj:;l s!".r.;1,2 ,,*i-i- .,,: .d.r lJ:i d;.at' Jt-iI !i ol;." i++ r) .c-l

l_l: l1 u,l- 1-" 6Le e(J,- ,t a--j; .r,-l-.;l; l^or<tij jl d)JJ..i il.r.i .i-tt- .l^lJt ,irtt ri! ,*.) ,)s1 ,e.1

Jlirr 6* t o:t, gar,.-.';,.tLU cr;,$ 2;:t3,32;,,r!ll a,.ll3;.r, ,<+. U r,"r jr f a,-j; ,f,-!r d-:- jl -r:*r

uAphanizomenon -Y ,Microcystis -t.a*l .JILU u-4f cu---a YY jl 6;urlr aF \, s r-q rf .rf olL:l

JLt u-;.*.9:La:!l .6-r,-:11 ;irf e l,o,ret" !-j \)I )l 6'ir,- rlJ,J Anabaena -f ,Oscillatoria -f

.s: ,.> j)L.L 3 J-t csy :l-"-l * t .):' 
"f 

L :-r= fI L-i 6 .c-l ,,* .9h c-J3rL, :L--l ,r..1- r" 6U5-J- et-

,5*.;*;t c,b),, a c-l Jl', eL:.:3.2: ,r,T-1- e<Ja 't,.41'f''* r91 v Sf JVI 'rS \s' \s^1" c.-;;t t{
,g-lji slr, r e(tz .rtl ,"u tt *.t .t: c.o'.7-;r- ala el.,J-, ;t1t;;t, o l-r7i;3i ali,,6 -Y (u.i-iJ rly -\ :rrl.)

.g)L o13.r5 up-u ;-;s,glr.. i4 ).tr, )i & ,-b-l-r. )t ii', c|-r; ji.6.rt^Jr<\r-; Lt- 51r,.,.-.-l-

.-t:L-.ts- ?1 *- ".11 
r,rlJ,:..e* ,93U"t O--b il 

"J'[-;- 
.rl^ e!-t - tt;o" rj-s* .r,yil;\yrr .5)t .r.l"Jt' e !i,'l

J.::.-...6 !-.,', rJ ll Js-iJ *, ylJ 6 gi-;r- ssbe(J- 6ls*f 6a--t !r-" .c-li)t ,-1 il:,\)r*tf JGr
j-L,T iL ,Sl-,.. .rs-,1 (P I if ,f ,P: ,,::1. ** s;u:".a ...,T .,l: YL !K- qgl.1l: al .:r, ;l;t .agf li\i 6l):

J-b .t-rr-+, -ri ..t*L.u".-,7 -1>,:-ui,.r:E + .trU bJ.iy,flj btf i\: Jrf e* !,5 'r:."* 6jlK 6lalx{13 6,1.11>

)l ojsl :2s2 oly,- ,.7 7!- 2r --! ,$..1; L .c-l ..,T 1r u,T-;.- s\a 6'1. i4, t 62eY:; ,Ls y ;tG )'t:

"-tr 6,- .$t-,,- ,.,.*-*r 3 r- 14t ,s1- p.gue(!;l ,s,t\".,j* )1.5.r l+ ,-1lf.".,I * rr-;l
ij-a. o:r- 6$Jj- 6a,-P 6tJ oi,sl )16:L-j,21.r.i, 6 :e71 ,-* 6T-;- 6ld6-E J*& U-.g o €t;"
r-t) $::" ,tr.-,. t .)-*!' a- L*; oit)-i gt* erl;+ ,JrJ-i #L. L-l-:' .t: ,L^ e(.t? g-l f.-t ,.91^r! i-e ;t .t;
.t-tl, djsi ,!T * Cu +, ,9.L-;--,> )rEt, 4, V,nr{ i-L" ! -ur)U s,T-j'.- {rrtn c(l- r, J)JE L-, t"Jr<aj+

dT c-J J J-JJ:,;tr:r-+ 1la y 6 r$; g. ra.Nlj; ,gT-;* 6t.e(Ja;l t?J.r:S crG.,; &-.rl cc,l;a 1e:s"T
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;trt; CO, 43 c-V ,r.T ,,i C.- | ,ssst t -# L Jjr)U r,L-G" 
"-aK "":-fl 

:r J; Jli! al uk'-lra ; ..t;.21>

(Chlorphyceae) ;1.l !gbef.It
.)) f5 t \:*-J)dLi:-L- J) f-a t",:<-l:- r-t .-url.: (,:-\lF)AV * 6to,.rL.(-- ,.9.eL- s,-t^ll.r;l .ji- .5t-.c(J'

!9t-A,:<-.8 .-t-:!;-4. s.--.tS ,.s---.r.r ,),-l r, 9 $e9J- r.,-l .J-,rl.: 6:L-j .jUltrri 6t6ar.2l3 ,JV;t; Lsl^ei7.) lil
Jt<-11 r Chlamydomonas sp. x;L) rlJtju .r;*a ;K;t ;t 6 a-t* -t-x\,-t (r :l-.. 69tb S* ): ;t ;*
.sLre(Ju jf 6.11, t.$$o, -:lS;-.91,"e($ 6a;-> -1;, 

(Spirogtla sp. -u:u) ,tf y s^A: +.'t.l rtl-l g':,-
b ,j+:r6 ,s:t- ;-.* ei c-xl> ct:rs-t 4- e(:-2 a-, .gLn--!:F : j* u--a )l ,;r.1v c-;* ,.119-: .4-- '1r-

-r-:nr,r- g.-; sgtaa*i1 "f$: 
6 tlls s3-1 61a^i1 I a3l*i f... *f J j-e<J JK-il .;gib,:<l+ r!. ),

:jl-.r. 1:6 lr ,F-,g-61,"e(J- tp;i -2t..tl.:1.f i alJl .'t'rl> 311ob15 + -.^L, kT jl 6rl.LJ 6.s-,**.

,rL.al o6-r---L^; .,r-i-T.r-3r cSrn *,-1 g!-.2t6-t;P gl^.5i cata,.-&l LpT.rjjrrLi ,-I q!- 6,32V

,"Li c--42 !L-rl .-r'9-.r e.(-- ..url, ,;lf; Conjugates ,:-S t6 r::-".^ !ib)-l tl19i>'>\9 6l*i-1 1r- qgt^c(L

,t;/ s l:,lt-isr*-l ,4-5, a-; ""t1 J:<,:j !rt^.:.., 6J1- r: cLJ2:; u, u"L.a-l a;4 J /,Jrf .,,J t rl.J,

Chrysophyceae b- o1)(b 6llef.fr
)l 6)L.*uu- )+sF ,9o-lr<) )LS )5 crJ+;r.,rl5 gLa,r-.;\.R2 ,g3.Lne-(J- ,,-l 1r ,s-* &t:l*,-l :-lp

.9t JJl.- .:-11> 61o:rJ .sl::,;;l e-{ ,tr-, Dinobryon sp- \-)-t ).'', u-a c,:1 6a;l o-l .;t-,:, o-r,-: tae(-l- ;,-l ;- 1:

r .ri,lr luL ,4-- j ore. J--, F""-,<-+ Lro.Li*, S-t *S ,5" :ts SS- ;t-tt 6,u;* ,4- .2: Dinobryon sp.

5f J+-J)j;$ 9 a:;l: a=" .r.z ) s.# go,)Iy-r 6 J5.r" !J, ,r#lr" g;r^6u l^-:st-f .-!l!r!i, e+
.r:S s, U-;Y3! c,.t"+ aLj-.2 _1t1_1

(Bacillariophyceae) ll40iqs

da-1J r-;lJ !- 6: ;trr-rn Lo+.3i1-r .:1b .sl.J# f .-1,-U 
tl 6,ltyi;\f J ott a;r. e.(,. gl;b '-.e;t-r J..;'t-

.;1L; &_ ;y3,..a, .r,-YL *,2 E ;-lc*"i 9: 
"l"L:; 

,s4 *t,-r-l .Jr.f 4LVl ,)?J,a;-.'r-=tt- "-,, ,:i-

,t--, Q31j..,".r3Lii L) i ,: 3 ( 6f y i\;; !) ti-;- j(-:, 3: o, d.,l>3ry3,. .r,.1 .rt.1.ri.r, l1 ,;L. *-1,- 3;;

J,r-i,t- F--t K- )l ,,s4:- {-J. u4 st s s-;*!c-l ,r,-U e: f-.6 ,}..b )l Lra.eiL-:-1: u-a ; -* .s;u'
.t$1 r{ ,4 eS ,.s-:r ,s;;:.rt^JrL !i ". *" ,.P4t'dy; ,t-1 .5,< !;".1"-r* .tL"i .+ &-J* f
t)-1 .e\ty-l J5- a-P .rt.:-S * ^: Lyr J*l oju-jl u"?- !{L-../ l,bl ojlJjl Jrl'r- 1 o*-: t' -r''-Trr ;'-l

Yi
Hydrobiology by Hekmalpour



,: i Jo--r---:o t.t--.ta

(Bacillariophyceae) tA4ot b-s

[N-1,, ) r:ld7-,4; ;ttrTr" taa,eiL-r .:2b 6h3at *. j-U t:) Olo:ei|sf J 6)3, ,:.d e.(- lglJl: a'..2t-r J3L

.rnt d<-. d.,-.;--.e .,,-YL c--r, al c.-l c*ier.f,ti ,r1r" -y",t-l .r;irS aLWl oet,a, 64:",r-t"&-
,t--> (6.13.* rr;LE L) c-;" 3 ( a;f y ;:11:'; \) &-;u )K:" et n al>j7 ja j-l.rjtiy..r. t, ;4u- u-, ,6 r;

,,t-:,t4 f.'-tK- )l ,r*)r. *aa-. t, S6)-*!tc--l u;l) j> F-a J'-* il LrueiL-:1r ---.- * -S -t'irr
+5!l-- 1.r o:.,er 4i1:b J1L 6.jl-r;l t' bJrL jl .,(- .f*..*-.;t .t* 4-i:..-i .J;Ss, !-r -r,--r+ jlr.J nt &- l* *
L-rr-j!-.r c-a-z 9 $7rS.go;l;r;l t 6bJ;J-:t .-l rJl3:, cJL:*ii J-l C* .Lll\. tr."tl6, taj, 5--5 J*

-)j?-tsl.rJ-r.r .r:- s;+ ,P4 j ! U;,+-) Gl*. r.-.(- ., ,-rr .gb*.iL-: 6.jl;ul d.r,K..o .)r, r^lF

-t: s 3 st .4-t r:S s-:L1"-l .9-t -.q qgc..f t-: .9t-rJ;1- "i .r3,- 6J; f (p- )1? ysl ,E 1i 66Jj- .tS u,

.6rt u-.2 ,i, ,-f-4i tpi ca'l:l i t l-or"3iL-> r,-l .lil,r" lly.9.j1-ul

&-- a"* ;t d-t..r.:-r a:s-.elL- - '$ u-o3*-yoLrL:F 6-yt) Li> ,.9U G6\6toi,;;t-: jl ,r*;1

,sL-f |l -tt +5 .u.nr,r- dL:i IJ LJij :rl-t )> t:i )l ,-;L-> ,51-a*3? ;l .s;e,. .J;t:;u, ,,1.a, ,* G+\ ) .r-*
JtAl ,l343i e(- C.r--) [irS::* .,j-:r- !91a,<J+,;7 La+.j;t-r r::- el ,,.1 t.r3.i,r.:la--l .s*t-i:-r,

1 Lx3L;: .r-tii c-.*)t jl );) .st .br.i,jK:; r., r^o;()tr * ,l re 3|,,JF )l 6*- -1.-'.-:rL jl r"l (;u.;l:

.rJ-s. ,:-tl', lli pH t 6QT ,2: .--lcl tA4"i{,-) (tarKT

Lr4jYi9jr-s

,> (Gymnodiniurfi sp.) o.:' .-jrl l-{jT jl u*;1 ..r;,.o '5 7.:"\ r.- 3 ,t',5 3v J*'6r cstr,:(J+ toalj>ti,--r

:-rj1l: Sjlj ).r.-, J) cc,l)J+J. S-l 
(Peridinium sp. t Ceratium sp. sF,) .ruJlr J* e 6,.;lJ'-> ct! 6 Jl-

; j.'-; cS )V dJl- ,, .t 
--l u,2> :S r r, rrr jlr.Ll .2: &l t* u. : ';.-ll: llr! .,Li e(- i-l: 1: 1-e-" $jg c<-

.slr :-S v,-l; 
^E 

rS 6, 4i etb.9l,oc-.r- LrJlti.,y,--, .'tS u. c-l y Lstt e )*4. J ory .rl1;1 .l'r" .-.ic

.'$ n pU;t c,\:-.t * cSs-t }^c S-l 3oss ct 3tit't ''-tb;- 66af v aI e-P
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