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~ §' f-~Mf.fi,ltr!f~l//iH:fitft'i'.-t7.>,.-AiliJJ fpffii/Jl\IriJJ<il!U 1:J3,,-c, i'r-irt1Jlk~l=.!!7J.J (77 ✓ 7 I- ✓) 

ffi~~~u.:. -f(7)tli:W:, ~~ ov.aunm 7fl, llltlJ:.lJ:.!JW/431:.rt 1~1'f!l!lrffi5Hi. ¥trn.!llffi9ffi, ~=§!tl 
ffi ll fl, iHlviffi 11 fl, I!~ffi HTi), !R%!ib!JWJ 10 Ml (~rtlffi 8 fi.1, IJl.'f:ffi l f!T[, ,l9J!!tlffi l fl), ~Ji!. 
f}J!JW/Eflilitffi 5 f,f[ (!'l!,Jl/ll!IHVI 2 tofl, -JJ 17 ~m~,m 3 fi.1), IUJ.<!liJJ!JW/ l fi, :!;!%wJJ~P'J1-t'EM 2 fl(7)-fl-1\t 68 
fi(7)7J<lJ:.i-'?-m!Jlk'-t~(7),'±\:fJ!.iltl1{11\IB ~ nt.:. ~i:!:ifllifl!l!J:ll(7) Microsystis aeruginosa f. aeruginosa E J: u· 
Anabaena affinis f. affinis -C-;Ii, fJ , .:: ;f1.. G (7)llit:killf.2'/lr l!t Ii* k 55,000 cells/ml E J: O'" 18,000 cells/ ml 
-C-;li,-::d.:. 

~l~H: Ii, JllHlm 7l< ~ I~Jfl 7)(0)Jfll7l< i l~IA(J I:: Lt.: 
:kma~,.-A. ••••:a:§~l:::L-c~w~~•~• 
It C:,;f1..t.:A:ii!O)f.:ilb/l!!., l!H~t:%nx: ~ ht.::R?.Ji:it!!.il:!~ 
/::'ti~< O)~~~ r-!Hxi1't7l<Wi.ltf?tE-t J.,. .:. he:, 0)7)< 
Wt: IHlLillt,u~ i 'ii 1!l. Pi' Lt.: 1H.m O)},]it:tft ~,m: J: fJ ~ 
~ J., 7)(~1=.~*i.)tfi'li~ ~ h-Cv •J., (;lt, 1999). t.:ilb/1!!. 
I:: L -C :iilinx: ~ ht.: 'b 0)0) lltJl!!O)"Enft~ c.'I: J: fJ iflfi!lI 
lfi'l(jilJth~-1:Bi;ht.:i ;J:1:~0-c,,J.it.:ilbit!!., i~~ 

HH:~fiiil~h-C0ffil]O)-MII::: L -Ci,"!"im ~n-c,,J., J:-) 
tj:it!!., ~Jt:/1!!.I::: L-CO)f~itlJi.l•C:,tff.l:rn1i!:i.l{~~Jt:i!i:-:1 
1ttj:H11fm0)/I!!.~ I::', -T·i'!'H'rd7'Jt: U·-.:,J,~ i ~·t tj:ti 
~<O)itl!.rl~i.ltf?tE-tJ.i (ti-. 2005). Li.l•L~i.)tt:,, 
.:. h C:, 0)7)(~1:J3,,-c7)(':F.1=.!lwJ~~i.lr~~f/ldi(J t:'.!k;ti1!i ~ 

n~.:./:::~~< . .:.nt:,O)l)(Witt•MM-tJ.i~~:k 
~~ili1W1t~-:i-c1t,1., (7l<!llf, 1971) . .:..:.~,i, f­
:!W!lt1r-H:~J.iil!!.ii'.H:.t;,,-c, )=ijjjjlllot-i'7l<itl!.1:~EI L, 

~-• 1=.!lwJfflO)m~~C:,M~~~-§:a:~•L. ~­
ffiO)E8·9~1-rei~t~~- • ~!lwJO))=i• •i~ 
~L, ~-,.-A·O)~-~~~~i-ffl-tJ.i.:./:::iEI 
ffJI::: Lt.:. 

)=ilHJT,lltj7'" Ali-f-'WH~t'1ni3'tr!H!/1:F,li!O)~/II t: 19781Jot: 
•m~n~~•m7l<wm0)~~,-~7M • 7~71 

11, ,.- A~~ 7->. El ?.Ji:~t'fEi(:O)i:!1,7)(n±~1tiii .:U.:iJHf,:ff!lti 
~i:~i 35 1Jt 10 5.l-43 t:P. mii 139 1Jt 57 5-J-34 tJJ 1: ti'l mt 
L, :!JH;f,:ffi: 138.5m, :W:iWi 31.5m, :t~fHtt 147,000m', 
1-f~Jltr7l<-lii 3,860,000m" O)'/~Hl~, ii7l<fflifl't,i 45ha, 
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iriU!%TfITH1lil5km2 I:&~. j7'"AO)j!!l[~li*l t:~-t 
1::: .t; fJ "t_'-~1., <mi3't"ffi'il'.;t,inl ~ 1v~ ~ ~- 1932). ~~11 
1WtJgJO) 9 JH• C:, 3 flt: i.l•lt-CJlrl)( Lt.:l)(ti/1:!:lt!!if/fat: 
if,FIJ~h. -fO),jtiirl:ffIT#'Hi975ha (17'J, 7l<ITI942ha) 
(:ii-tJ.i (~i,lt$'il'.;\';ili~!v~~~- 1982). Pimllllllr 
7l<it!!.(il,g] 11:~-tffi~xi.¥.L-c1,,J.i. ~111l)(*O)~ilfi 
t:i(h-Ci~l)( ~ h -Cv, J., t.:ilb, iM7)(001:mttO)/{},fMilfi 
i.)t J-. fJ :i61v t.:%~x i .¥.-t J.,. 

1" Ar,;M; 

$' Al~A 

**r, 

)=ijhj!J;( (l:-:1G!iC;,) $'A 

-t;., :$7- ::Z 7l\'! a·;, 7 7 1 Jv;i:\ 

~}117](~, 

jliJ/lli', ~/II 

1" t, ii\JI 1, ¥.r. J=illfi /Jlut-i' 7]( ill! 

~*• +•~•wma~ 
JjH,fq'fJlir-U/i:ll ~t~351.lt!OtN3:f'.P, JU.H391ll'.57Jt34:f'.P 

JiJ i>ll illrn!VIJ 7J< 
;ff~[{Jo)cj 197Q{f-

C;'.; J,)i: '.f-/-J I 978{f-

JJ£il'li 31.5m 

lt}:kl](~ 

JJJ1*W 
~lti'l](rtt 
'f'i :</1 ltj' 7]( l,t 

i/Jil](lflifi't 

!.f.\l](ffiiHl 

138.0m 

,filf. 

147.000m" 

4.350.000m' 

3,860.000m" 

0.45km' 

15.0km' 
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2004 ifll#.\'.i:-Z-(i3/)' ;:j'p '7 7°-J-O)~.\)J.\irrJ!!'.i.J{i',llj (. 
11 ~ ~2 M t:i.J,it-c!YIJif. 14 1-::,fif:ltO) 3/::, ;:j'o '7 7• 
T i.Jtnl(iifE ~ ;11, --C 1,, J.i. ii\JJ Jsl!: t: (Hi~ < 0) # - 1-i.Jt{,%.!fil 
~h. ·~~GB.hi-Z-~(O)~~A#~77T~ 
~ iW-i LA,-z-1,,J.i. JJ!tE(i, :,t:,t-7-f-1{,:;_;aJ: U7°Jv­

-=r Jv 'b t:i"'~.\Jl.'Bfl:itHfH#-L -cs~, ~fJ.jjij: (,n-) 

t: J: J.ii{,:;_f~ ~ iW-i LtrAt±llltJn@i(ri]t:a;,J.i . .:.;11-G 
;r~*ffe.A.lfii.J{tE*1.Mt i:tJll:OCi" J.i t.:.io*W~1~*t=~li 
(B*f.~!la'l~~l3?.t{iB~~.wJ.~. 2002) i J.Hf'L -c1,, 
J.i'bO)/::::/rx.GhJ.i. 

1. ~,lf:lll& 
2003 1Jo i.J, G 2004 if. 0) 2 "I" !Ml (: b t.: ~ , i'r-Wt /lit~~ 

fflO)• ~i$E=t~if.4@~aL~. -~~~~-
1tim-ti!i: /:: Lt.:. i¥irtiJ!t~~ilJ\'f'~O)ri~1i, ,t:Jij El :IH~ 
~µm (l1::,-f-~nil?~~O)~§-W6x~ru O)j-

1 o ::,~77::, 7 I-::, :f, -:1 I- (NXXX25) i)IJ1,,-c~ 
li*J: HJ~-?t.:. 
2. *'ii1HJi' 

iM41i, ti~fil[~t:*'UHttlrt:#t Lt.:. iWJJEJJ!EI 
s J: Uil!IJJEnillH.:fft:ffei" /:: s ~ -Z-il?J.i. ~m.l:it, 
pH <**m•J : 11·7 ;;_',;tt:w.rt, *ifn\.: ~77:,,,::r­
~,v*ilnl.nht. ORP (l!iiHt:i[kxil{iL) : 11· 7 ,:;_ 111:W. 
ii, SS (i-'Jl.irt!\lff:i~~~) : 11· 7 ,:;_ *.UJEil/Hl~ii, TOC 

(@:1f~ttiJR*) : {*--.1:l'l;~ft-&M~JJ!it, TN (@:~*) 
: ~] • 71 r' .::; '7 A 71 7 A Ji JC-T 7 -f-Iv .I. -f-v ::, V" 7 
.::; ::,19JJ\:;J'tl:itii, NH,-N ( 7::, "c =-7tt~*) : 1 ::, 
r· 7 .:i:. / - 1vt'fi!&J't:J'tl:it~. NO,.N (ill!lii/i~l~*) : 
-J-7-f-lv.I.-f-v::,V-7.;:; ::,11&:J't:J'tl:l'ti!, NO,.N Oifj~ 
1".:l:~*l : Jin! • 71 r.::; '7 A 11 7 A Jix--J- 7 -f-1v x. -f­
J,.,::, V-7,::;::, 1!&:J't:J'tlti·.t, TP (@:1J::,) :"c 1J77' 
::,W (7,:;_::r1v!::'::,~~jf;) IJ/k:J't:J'tl:iti!, PO,-P ('J 
::,~MR'J::,) :,=c 1J77' ✓ '/'f (7,:;_::r1v!::'::,~:i¥t:n;) 
1!/,tJ\:;J\:;Ji'.~. Chi.a ( 7 o o 7 1 Jv a), DO (ifFff ~ 
*) : '71 ::, 7 7 - 7 V"ft-J-r 1J '7 AW,:~. ~ S, iJllJ 
~~~T*~Bn~ (ttffi~ALI*T*a •~. 
1997) SJ: U'J:*llitBnit ( B **a•~. 1993) t: 
fit? t.:. it.:, filill!JiiO)i!E~T J.i#i.~.::; 7 o 'f° A -f-::, 
t:tHl L, tri:.::; 7 o 4'-,:;_ -f-::,iJ!1£l: t: "'? 1,' -C ELISA it 
(i$~~'151:ifilJJEil) (Kim YM et al., 2003) i /fl 1,' -C iJ!lj 

~Lt.:. 

3. ~~1/Jf!l 
ilJ\f41i, ~lfll.i&ra~ 1:,; x ,v ;;_ 4'--~1l!t5.l-'Fi!Plll!1l!t 

f,lts J: U''.!il:J'tillifnx~. ~1tll!lmt~ i /fl 1,, t.:~£/!t: {Jt L 
~•ffli~hlOO~Jri.lJEL~ . .:_O)~ *~79:,,,~7 
,v ::r-,v~ /::'O)ft~~~t= J: J.i itl'.kli~JlN.O)~·•nfi~ /::' 
i~ t.Jri.lJEl:;(Jl!,'1i ~ t.:i"t.:<lb, 1!iflilJE"'t"~~ Lt.:. 
it.:, I!Ellt:01,,-c1i, ,~17.:1.=. -:11/.:I.9!!,;(!I! (m~ 

tii.l>, 2000) iJff~,-c~llN.l1;J1}~Ht*LiiJ!:O):J':fHlffic 
91Ji.Jf'j:IJ~IJL~T1,,J:-'jt:Lt.:. ~~;!:lcJliJ:!l!f (1973), 
*!lfJ· 0977), 1#* (1981), *!fl · i\!li~ (1991), ,J, 
!mlii.J' (1995), 111,t, (2002) ~/::'l:~-::1~ liiJJEifr 
~-?t.:. 

1. ** 
pffjf))l(Jtr*il!!.l:s It J.i ~~ll#O)*~li~ 2 t:ffei" /:: 

S ~ -Z-il?J.i. pffii}Jl(ltr*il!!l:li:k~ ~iI:iilviL'i!I:: ~J.i.\'.i: 
• ftM~~tE~f. ~~iilEAftM~~4m (mi~ ft 
M-Z-il?J.i. ~O)~~. ~77T (7:,,,;:j'o97-J-)~ 
~ :W;/:: L-C~ < O)f~ ~ Ai.Jt~$i" J.imtri:~aO)i\'lit, ~ 
*l•x-Z-il? J.i.:. /:: i.J, G, ~ ~ @l:l:f1JJI~ ~ ;11.J.i 7 •y ::, .:I. ;f­

r I-· ¥~~7:,,, ~ ~~ J: J.iM~*O)ffi.ftM t MR 
-z-~ ~ 1,, :ll'!: t: :j-lJ * T J.i 1b 0) /:: :Jffi ~ ~ h J.i . * ~ (i 
TOC lOmg/1 W. r, TN lmg/l J..:J. -i--, TP 0.lmg/1 J:J. 
~i---z-il?~*~~:RM.~i.J-GJ:Jl*~i/;JJ (*1 'J )'fl-. 

1979) /::{it/rt-::1itG;11.J.i. t.:t!.L, M~E.~~*1:01,, 
-Cli¼.(.J lmg/1 iffe L-Cs ~, @:~* · @:'J:,,, .lti.Jt 100 
/:: $l:JE ~ ;11,J.i ~ c', :k~lii~~~ill~O)~k~t:a;_, J.i.:. /:: 
i.)fnJJGiP-Z-il?J.i. t.:t!.L, *2t:ffeLt.:iP.IJJE1f!ili, il!IJ 
XEn,r.\'.i:t:f~G;l1-t.:{fli-Z-il? ~, £,f L 'b • ~MHtJrJ10)ft 
ilHfli /:: Ii~ -:::i -c1,, ~ 1,,.:. /:: t:WIJJ.T J.i ·l!'.-~i.Jta;, J.i. 

- 16 -



~ 2. i=fffii1M:r7J<if!!0)7](fl. 

}Ji§ _lj!/it 'j<:t!iJ/g /i~flc\;111[ Jilil'lifili 

~m.llt cm 38 22 90 

pH 7.6 6.7 8.9 

J}("LI lllll 'C 18.9 2.1 27.2 

ORP mV 150 IOI 210 

DO mg/] 6.9 5 11.8 

ss mg/I 10.8 8.2 19.6 

TOC mg/I 10.5 6.9 17.4 

TN mg/I 0.77 1.92 

NH,-N mg/I 0.49 0.34 1.15 

NO,-N mg/I 0 0 0.03 

NO,-N mg/I 0.41 0.22 0.86 

TP mg/I 0.01 0.009 0.08 

PO,-P mg/I 0.008 0.003 0.04 

Chi.a µgll 110 39 410 

tt-s 7 0-'f-;(.-f-;, µg/1 220 160 290 

2. ~4t!Jffl 
i=fffii 1Jl0tr7l<i!l! 1.: .t; 1,, -C i-'¥-irfll'&~!lw./;f'IJ tal!l31t L t.:*l'i:l!!=, 

~- (~ffll@) 7 f.m, rnt~~!lw.l 43 Nt U*J'l(ffi~ 5 f.m, 
•~!.Uffi9& ~~!.Uffi11& aaffi11 •. ~•ffi 
7 •), ~JfJwJ1!1w.1 10 ffl Cfifu rt! ffi 8 ffl, !Ill ~ffi 1 fifL ~ 
ffi ffi lfJ1) , ~iHe.!li1J!lw./ Efl ~.l!J£l 5 ffl (!'~-!Jt41 ¥ J~ 2 Ht, -/J 

1 7 ::, ¥~ 3 'fill), ~ffe!lllJ!lw.J 1 ffl, I~ j~ !li:/J !1w.1 rHt ~ ~ 
2fflO)~ff~ • 0)7](~Wir!R~!lw./O)ili~#&B~n 
t.:. nit~.~ nt.:1'.~to• iHJ r 1.:ff--t 1::: .t; fJ -z>il? 1.i. 

.Fim/ili9 .b,O)j!J!i:!11J!k~4t!J~!l 
-l:.::r,.7!/f Monera 

~1U10C!lw.lr, Cyanophyta 

~-~ Cyanophyceae 
7 CI :t :J 7 7 .7. l=I Chroococcales 

7 CI :t ::1 "I 7 .7. f!I-Chroococcus 

_,. 7 CI.:\'-A -1-A Microsystis aeruginosa 

f. aeruginosa 

_,. 7 CI.:\'-A -1-.7. Microsystis wesenvergii 

7 7 7 J -JJ 7"-tr Aphanocapsa ecachista var. 

e/achista 

;r, :., :J :i. -'f: ['I Nostocales 

:f, :;,., :J :i. -'EH Nostocaceae 

7 -}-X.-j- Anabaena affinis f. affinis 

.:i. v-'E'l'l Oscillatoriaceae 

.:i. v -'f: Oscillatoria princeps var. princeps 

7 * Iv .:,. :J '7 ./,. Phormidium sp. 

-tr-V.:i. v-'f: Lyngbya sp. 

/ili~~4t!JW Protoctista 

~ i'l-~!R r~ Sarcomastigophora 

~ f!! !R iJIT r~ Sarcodina 

flt@!.UJ:~ Rhizopoda 

:i\li~M.ltl.E!.U~~ Lobosea 

-}-X. -JJ ./,. 1) l=I Arcellinida 

-}-X. -JJ ./,. 1) ~ Arce/la sp. 

-}-n· ·:; #-JJ J,. 1) ~ Dijflugia sp. 

1--'7'7-1: 'J #-JJ ./,. 1) ~ Cemropyxis sp. 

*~Mlrn.!itffi Filosea 
7· CI .:,. 7 l~I Gromiida 

.:i.- 7' 1) 7 7 ~ Euglypha sp. 

1'i"JlilhfocJEJ:ffi Actinopoda 

:i...: IWI !.U ffi Heliozoea 

~ 1 3 '7 -1-:i. '7 El Actinophryida 

~ 1 3 '7 -1-:i. '7 ~ Actinophrys sp. 

-~iliilITF, Mastigophora 

iJi1J!lw./'tlJ!f@~!it~ij Zoomastigophora 

.:\'-;r, 1--7" 7 .7. 1--El ( 7 7 J,. ::, ) Kinetoplastida 

;Jf F I::: '7' J,. :,-~ Bodo sp. 

M!JtJ.11'.t-~mffi Phytomastigophorea 

ii\\l-~ffi U Dinoflagellida 

·:; J :t 1'.:' ./,. :,-~ Ceratium sp. 

.:,. F ') J,.::, l=l Euglenida 

.:,. F 1) ./,. :,- E11gle11a gracilis var. gracilis 

.:,. ]-: 1) J,. :,-O)fq1r,O Euglena cyc/opicola 

'7 -1-'7 I::: '7' J,. ::., 0) flit r .. , Phacus pyrum 

,-.:. 7 ;f, 7 ~ Peranema sp. 

.:i:. :;,., 1--::, 7 ,t :;,., ~ Entosiphon sp. 

lifsff@~!U El Chrysomonadida 

-'f:-}- A 1m Monas sp. 

-tr -V 'J -J--¥ ~ Dinobryon sp . 

:t :t I::: '7'7 '7 1) El Volvocida 

7 '7 J _,. -'f: Pandorina mo1w11 var. morwn 

m~ffil"l Cliophora 

~~~ Heterotrichea 

~1i~¥ffi Heterotrichia 

7 ·:; 1{ J,. ::, El Heterotrichida 

7 ·:; 1 { ./,. :,- Sten tor igneus 

WE~~ Spirotrichea 

r~ffii!RWI Hypotrichia 
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.:i.- 7" CI 'r .7. El Euplotida 

7 A I! T 1 A -/J ~ Aspidisca sp. 

.:i.-7"CI-7?.0)f1pr,l] Euplotes eurystomus 

iliJli~iJIT~ Stichotrichia 

::i Iv ;f- Yffl Colpodea 

::1 Jv ;f- Y l"I Colpodida 

::i Iv ;f- Y 1m Colpoda sp. 

!(4 ~.Rlll!~liJiffl Phyllopharyngea 

11"1~.Rllf/lilJ!iJII~ Phyllopharyngia 

.:\'-Jv 1--.7. 1'1 Cyrtophorida 

.:\'-CI r· :f, :i 1m Chilodonella sp. 



1tll~• ,m Oligohymenophorea 

'/ '7 1) 1.,. 1/ ifilffi Peniculia 

'fr'J 1) J.,. 1/ § Peniculida 

'/r'J 1) 1.,. 1/ Paramecium caudatum 

l~• ifilffi Hymenostomatia 

~ X 'T J.,. 1/ § Hymenostomatida 

T I-'71::'. ;I. -j--O)W Ila Tetrahymena pyriformis 

::i Iv l::7" 1 r'J J.,.0){1!1 ro1 Colpidium campylum 

7 ✓ °t" A ·nvh § (:f:f A 7-f'-:11¾0 

Scuticociliatida 

1/ 7 1) T 1 '7 1.,. ~ Cyclidium sp. 

m!-=f.ifilM Peritrichia 
·:; 1) :11· ~' J.,. 1/ § (u'il~ffi) Sessilida 

':I 1) ff~' J.,. 1/ 0){'11 ro1 Vorticel/a microstoma 

flli•~ Prostomatea 
1/ :,t ~ X 'T J.,. 1/ § Prorodontida 

3 • 1 ~ X 'T 1.,. 1/ Coleps hirtus 

~~tf~~r, Chlorophyta 

~~~ Chlorophyceae 

17 • • ::i -Y 7 J.,. § Chlorococcales 

1/ 17-f-:-t A 7 7.:r.. 1) '71.,. Dictyosphaeri11111 

p11lchellu111 var. pulche/111111 

1 :IJ :$f"E Scenedesmus q11adricauda var. 

quadricauda 

7 7 'TT A I-Iv 1.,. Actinastrum hantzschii var. 

hantzschii 

7 ✓°t"A r • TAAA Ankistrodes11111s sp. 

7 ~ ~ Fa Hydrodictyon reticulatum 

7 ✓ 1/ 3 '7 "E Pediastrum simplex var. simplex 

::/:7'~,?1'1 Zygnematales 

7:-t ~ Fa Spirogyra varians var. varians 

*1/ ~ }-'o Zygnema sp. 

~ :IJ fo\'-"E Closterium dianae var. dianae 

f. dianae 

~ :IJ 'fo\'-"E Closteri11111 aciculare 

o/ 'Y ~ "E Cosmarium margarita tum var. 

111argaritat11m f. margaritat11111 

,f-~-=f;tf/!~ r, Heterokontophyta 

Ji~M~f'I Bacillariophyceae 
J:P,C,Ji~ifil~ Centrophycidae 

::i 7 ~ 'T 1 'J r'J § Coscinodiscales 

7 lv'T 1 'J '7 Cyclotella sp. 

:m-Rfi~ifilffi Pennatophycidae 

1 7 'T 1 'J r'J § Diatomales 

;st-t,-jf 7 'T 1 'J '7 Tabellaria flocc11losa 

J, 1) 'T 1 'J '7 Synedra aClls 

* 1/ :11· 7 'T 1 'J '7 Astrione/la formosa var. 

formosa 

7-r:IJ•7 'T1 'J r'J § Naviculales 

1,~,'T1 'Jr'J Pinnularia gibba var. gibba 

17-f-1:: lv'T 1 'J '7 Cymbella tumida var. tumida 

7-fr 1) 'T 1 'J '7 Bacillaria sp. 

IIJ~W Animalia 

1&ffilliJ1~ l"l Trochelminthes 

~!R~ Rotatoria 
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= 1'!1:ifilffi Digononta 
1::'. Iv :11· :$"7 J.,. 1/ § Bdelloidea 

~ X 1::'. lvff 7 '7 J.,. 1/f!l- Philodidae 

«.::.1::'. lv:IJ· 7 '7 A 1/ Philodina roseola 

Jii·l:11:TIITf! Monogononta 

n'tii§ Ploima 

}-'o '7 A 1/fil- Synchaetidae 

r • '7 J.,. 1/ Synchaeta stylata 

7 7 • '7 1.,. 1/f!l- Asplanchnidae 

7 7 • '7 A 1/ Asplanclma priodonta 

o/ :f-'7 1.,. 1/H Brachionidae 

o/ :f-'7 A 1/ Brachio1111s calyciflorus 

:IJ ;I. ./ ::J '7 '7 1.,. 1/ Kera tel/a cochlearis 

1, 1) :,t '7 J.,. 1/f!l- Euchlanidae 

r'J-fr.:¥''7 A 1/ Lepadel/a oblonga 

o/ or-:11· 7 '7 1.,. 1/ Lecane Luna 

~ o/ '7 7"'7 1.,. 1/{Jj- Filiiniidae 

Tff~ ':Jr'J7"'7J.,. 1/ Filinia longiseta 

ijt[-=f;~ Gastrotricha 

1 7 -f-1.,. 1/ § Chaetonotida 

1 7 f- 1.,. 1/H Chaetonotidae 

1 '7-f- 1.,. 1/ Chaetonotus 11odica11dus 

~;!Jl.!hM Nematoda 

T 1 7°• :11· A 17 § Diplogasterida 

T17" • ffAT 1) 7 A Diplogasterit11s 

11udicapitat11s 

!fr'iJE.llilJ~f"J Arthropoda 

Efl ll'.!!:M Crustaceae 

!'/.l)}f41TIITffi Branchiopoda 

lll1fl § Cladocera 
~ ;J:;;::if!l- Daphniidae 

:IJ 7' r ~ ;/ ✓ ::J Dapl111ia galeata 

'J·r; ~ :/::,, ::if!l- Bosminidae 

'/r'J ~ 1/ ✓ ::i Bosmina longirostris 

:IJ 1 7 1/ ifil~ Copepoda 
'T ::,, ~ ;/::,, ::i El Cyclopoida 

'T::,, ~ ;/::,, ::it-+ Cyplopidae 

* ::,, 'T ::,, ~ ;/::,, ::i ifil H Eucyclopinae 
./ ::1.:¥1) 'T ✓ ~ 1/ ✓ ::i Eucyclops 

serrulatus 

'T::,, ~ ;/::,, ::i ifilH Cyclopiinae 



-:t--t'lf/r;,,;;. 1/ ✓ ::I Cyclops vicinus 

~~]l;f1!1wr~ Tardigrada 
-~~!11b!lwffl Eutardigrada 

f- 3 '7 7-1 A 1/ § Macrobiotoidea 
77 A 1/ Macrobiotus intermedius 

:ffi'Jf~!Jj)J!jwr~ Annelida 
~=em Oligochaeta 

llll~tg:_~ri El 
777;;.;;. ;(f!j- Aeolosomatidae 

~=-777;;. ;;. ;( Aeolosoma hemprichi 

ill(~~=§§ Archioligochaeta 
::;, ;(::;, ::;. ;CH Naididae 

;;. ;(;;. ;;. ;( Nais variabilis 

pffif JJllltr7J<it!rt'li, *~ 1-Pff'lffiO)l:l'rJJl.fifiaB J: rl"tll 
;ij[W&tA!f < f!Px. Gn -c1i,J.,.:: c iJfftfli-C-;!iJJ.i. liftt&. 
~ nt.: lnlffili 5 lit (!'/!.jjt;p_i!H:lij 2 fit, 711 7 1/ !lll~ij 3 
fit) 't"aiJ I), li:'1>1:L-lJJl.l'B'fJtiJfi',i/jtJ,-::it.:O)li-:t--t-71·7;,, 
;;. 1/;,, ::I Cyclops vicinus 't" aiJ-::, t.:. t/i'if LU~ !lrri -C -C 

J!U:i~ 5km *ht.:J/l!:;'f YA iliJJ't"li, pffff llllltr7J<itl! c 
jli)'/i~O)ffifJ;LLt.:7J<J~:IJt't";liJJ.,iJ\ lfll'fUU6lft (!!!i 
W!IP:#4 25 fit, 71 1 7 1/ !IP:ffl 6 f!f!, 71 1 A 1/ !II!~ 5 lm) 
~--~nJ.,~~ Pffifilllltr7J<~ctt•L-cl:l'r:ij[Ma 
:BJ: U'/:L-l:ij[l'5'13ti,t~ L < i\11iv'.:: C i)t¥!if!i ~ n-c \,\ J., 

(;J;t-• am, 2004a) _jjiij:ffO)~ LH~iiilli::J:.l.::Jm:m::fft.: 
J., "'f'7;,, 7 I-;,,jti(~O)g:_,\i!,i'B'l:l'tl.:jfg[!g-t J., 'b 0) (#!iii'. 
2004) -C-;!iJJ., t:Jfljl!IJ ~;h,J.,. g:_,~.W 13!'. lilf~ il'r ~iJ{ G, 
;;js.:iil!Jft~l.:•&~ht.:R,J.ffi(i, 'to/ '=I (Pseudorasbora 

parva), 7 -'E-0 ::J (Gnathopogon elongatus elongates), 

7';,, ::i·o '7 7·-t (Carassius auratus cuvieri), 7• Jv- 'f' 
Iv (Lepomis macrochirus), -:t--:t-7 -f- J { 7-. (Micropterus 

salm) -C-;liJ J.,. L -t,, L ~-t,t G, pffif JJlUti'7J<itl!'t"li, {lfi 

-? 7 o - 7 - ~ c·-t,, i; O)~fJJ.ftlf: < 11.,, 7-) f.J IJ tit~mi 
~.tl:. ~ ;h,1{;;t..f,J IJ li/¥Jll.iJ, G 1.:ll.lUt ~ n -C J3 IJ, .~~~ 

YA i/iJW J: rf=lll; YA iillll.:J:l:•-t J., d'~ IJ M~lR.i.Hili 
7';,, '=Io '7 "'f'-t 1.: f!li\-::i -C v, J.,. ~~lii5liiltiil.: J: J., fltffe.. 
O)g:_,@,1'8'13!'.iil!Jft't"li, pffii/JJ\lti'7l<itl!l.:J31t J., 7•1v-'f' 

lv-?-:t- * 7 -f-1{ A O)g:_,\ij,'if;&li, ~¾: y A iliJJB J: u·= 
/ll;YAi/iJH:J:l:.TJ.i i::~L < f!f1,,.:: c iJ{(i(f1\!?.~n -c1i, 

J., (#, *~~) . .:.;h,t;0)4jJ:'.ek;(i, 7'7;,, 7 I- ;,,ft 
ffe.. -c-;!iJ 1., "t-.;, "=I-? 7 -'E-o ::i ~ c•tii~i:m:f{,.tt-c-;!iJ 1., * * 
7 -f-1{;;i.. ~ c·1.:1'Jlit~ nJ.il/Jl:~tiiy~ <, .::n t;O)"'f' 

7 ;,, 7 r ;,, xt~-t,tjl'/j1,,g:__@,'#.'& HIIJc.fTTJflE't"aiJ J.i.:. c 
~;if-il~T J., 'b O)'t", !Jf:.0)7'7;,, 7 I- ;,,ft:(~lO):Jmjt[EI: 
gE!9 L -c::k~lfll'flmJJ/.:ff:iitiif!l< f!Px. Gn -c1i,1., cO) 

;Jft~~:;!1f,tlt J., 'b O)'t";liJJ., c ~ x. t;;h,J.,. 

Pmiilllltr7J<itl!'t"*i:1ifitc fJL/i1-::ilt GnJ.iwb!lw"'f''J;,, 

7 1-;,, 1i , ~ 'If~ wJ1 !lw r9 '1iu .!:U m 0) -;, ;i{ r; 1.,. 1/ 

- 19 -

Brachionus calycif/orus B J: u· 71 7- J ::I '7 r; A 1/ 

Ke rate/la cochlearis 't" aiJ J.,, jjlij:ffO)g:_,\i!,i'B' & Ii o/ ;i{ '7 

A :; 't":/i::k 1ml aiJ t.: I) 12 l!f;f,;, 71 7- J ::i '7 r; A 1/ 't" 
20ilf;f,;-C-;!iJIJ, ili:~O)~~YAi/;JJ (#•am, 2004a), 
=1/\'.;YAi/;JJ (;J;t-•am, 2004b) /::J:l:irlL-Cfg;<f!Px. 
Gn -c1i,1.,. a:: t.:, jj!ijfJfi0)%i~1i1i,fnM19!-l!;O)~ 
~i::k~<*R~~~'i>O)'t"aiJIJ, Mxtl±~@a-tJ.i 
t.:ilfJO)%~xcBm~nJ.i • .:.nt;O)~~'I>. "'f'7 ;,,7 

r ;,,ftffe._O)g:_,@,W&iJt$j1,,.:. c ~:if-~L -CJ3 IJ, pffii 
JJJ(lt-i'71<~1.:slt J.,::kfillfll'flffig:__@,\i'&iJ{fli < !4Ix. Gn 

-c1i, 1., O)(i "'f'7;,, 7 1-;,, :m:ffe..O)g:_,@,W&1.:gE!9-t 1., 'I> 
O)"('-aiJ J., c O);j(fjffl] t ~i'i"fJ9't"aiJ J.,. 

1IiJ1!1w7'7:;., 7 I- ;,,O)/:L-IJJl.iJtffiiJ~.IHl9't"aiJJ.iO)l.:J:l:•L 
-c, ;ff!lw "'1'7 ;,, 7 1-:;., 1: 01i, -c ii. fit a.:. "t'fg; < f!Px. 
Gn -c1,,1., 'I> 0)0), 1±1JJ1.'8f&1iti < msit~ftO);i!!lf-r~ 
;ir-ll~L-c1i,J.,. ~1.:7-;t-::1 c L-C~UGhJ.i~llffi 
Microsystis aeruginosa f. aeruginosa iJfffi t!ifm't" aiJ I) , 
;j(1,,"('-,ts~x1".:E~i;fiffi0)7-j--~-t-Anabaena ajfinis f. 

affinis iJ{;illiHi'!lt't".1\.f?, ~ nt.:. ii/!JftJ!JlraiJ:P 1.:11tB ~ 
n t.: :Ii ::k Wi' 13!'. Ii 1ml ;!iJ t.: 1J M. aeruginosa f. 

aemginosa 't" 55.000 ~I lffil., A. ajfinis f. ajfinis 't" jli) 
18,000 *-Dlij~-C-aiJ-::i t.:. 7-:t-::i WIJ!'.liilr*~fttit;i!!lf-r L 
t.: iM'! 't"1\!2.il6 G n J., lml aiJ t.: IJ 1.200.000 *Ill lffiJ. /:: v, '? 
'fil'l:lt (;J;t-· l~Wtc, 1998) 1:1:1:•-t J., c fg;1,, 'I> 0) 0), i5: 
l~O)~:,'fY Ai/;JJ (;J;t-• am, 2004a), =lll;Y Ai/;JJ (;J;t-· 
ilW:1, 2004b) /::J:l:.Jc-t J., c am,:il L -CB I), pjfil 

JJ;{llr7J<~O)r,>;*~ftO)ifHriJt~ L 1i,.:. c ~~f,t1t-c1i, 
J.i. 7-;t-::10)~~-tJ.i~~-C-;!iJJ.,::;.70~;;i..f-;,,'1>~ 
::k't" 290µ g/1 ~1:L-1 ~ n-c1i,1.,.:. c -t,, G4-fi. ilrsit~ 
ftO);i!/l/.l!H.: iim ~Iii:,'? ,Q,~iJ{;!iJ J., t ~ x. G nJ.i. 

51 ffl :it ilK 

'f,i;iJl!:rfPE.iri~lv~j\~. 1982. ilri!ltm!E. 1638 pp. ilr 
iif!:m. 

t* *r.~ • l@'i2£~- 1998. -f-~m!M~~,.: mt 1., i¥ 
JrtJWig:_!lwtll -f-~ ~1=1 Vcti)J. gH'!.i[tf!if ~¥1l f!i 5 (1): 55-
61. 

t* *r.!f.!. 1999. t.:il6itl!O)g:_flli*-illf~ 53(4): 41-46. 

~•m. **· 
t* *r.~ · i'lUt ~f · fiTI~f!ti>f. 2004. 7.1<g:_fill!lw<l)!lw 

:fl.J!A9:(f:;(EiJt~nJJJ!tfuUJ.:5!l:t.:-tflti1llJ. lmn i-iilt~III 
~'~ll.t 3(1):19-23. 

t* if.c.!'1 • aEIHNt 2004a. ~¾: Y Ai/;JJ 1.:J3 It J., if}]f 
Jw_tg:_ !IM!l -f-~ i:p * tW: EH'!.i [tfiJf ~ ¥II f!i ~ i]IJ % (7): 
87-95. 

t* *r.~ · ilHTI~~-2004b. =lll;YAi/;JJl:s1tJ.iif}]f 
fJ&g:_!lwtfl. -f-~Jtl 1J~t~l I!:! !'!.i[tfiJf~'E¥1lf!i !f;HIJ% (7): 
97-102. 

t* if.c.~-2005. 71<~:1'~ : 'l!llmi'l9il'il'b 1J. In -f-~i'f, 
0)§?.~/i,t ;;js.:iri~8~ f~;b fJ $ <-f-~!Ji{O)§f'!.iJ. 



pp. 384-400. f-~IJ,t +~-
*1-:; '7' -JJ- ('.lif.!Jf~CWt) . 1979. * 1-:; '7' -JJ-~ 

~~fflitm -~~ll'F~t~~*-· 363 pp. :t.1/ifil.fil'i. 

**· 
ffi*.iE=. 1981. L'll~®J~~ii. 838 pp. M4:1iH±-it-1 

.:r.. :,., 'r 1 7 1 7, **· 
Kim. Y.M., S.W. Oh, S.Y. Jeong, D.J. Pyo and E.Y. Choi. 

2003. Development of an ultrarapid one-step fluores­

cence immunochromatographic assay system for 

the quantification of microcystins. Environ. Sci. 

Technol. 37(9): 1899-1904. 

+~~!f.! · ~iiUl- · f-lll{J'ttilt. 1995. ffl:tJl:lJtt~~~ 
~- 776 pp. -~~ti-it 1 .:r..:,., 'r 1 7 1 7, **· 

*ff~m. 1911. n!!re!O)~~~- 181 pp. ~:lll!ft:.fil'i. * 
Wi. 

*ff~m. 1977_ B,ts:iiR*-:1''7 ✓ 7 1-✓ ~ii. 353 PP­

W:'11l't±. -:k.Wi. 
*ff~m • i'ili:tlil7kia. 1991. s ,ts:i1Rll<wJ1~ -:1' :1 ✓ 7 1-

:,.,i=fi~~m. 532 pp. W:i/iJ:::k~tlllll.Ht **· 
itf~ fi · l±!#!fl~m · :IHUHi. 2000. t,tt,H\JO)·l!!:W 

fi~O)l!!:W ~ 7 • O)'.li:fi WlWfbtffi. 58 pp. 00 
Jtf!l-~-p,lj:~fi'ii. **· 

B,fl:~ffi~~El?f.\1ifti~JH?,i\i. 2002. JII t iliJJil30)Bt 
111'6~ -:1'7 -:; 7 I~ A -,fO)~~ejf: C ~1i.~*"-O)Jil; 

till. 150 pp. •l:iU!H±lf ~[ffl. **· 
8 **i!iti~. 1993 . .t*~~7Ji:t. 794 pp. 8 ** 

i!iti~. **· 
~±lifliiAB,ts:r*i!iW,~. 1997. r*fo>\~7Ji-i .I::~ 

19971fJ:oc. 812 pp. fiffii:tA B ,ts:T*i!iti~. **· 
EBi:p.iEnJJ. 2002. s ,ts:iiR*ilUJ.rnOC~-:1''7:,., 7 r :,., ~,m. 

584 pp. 1!.r!i"~::k~/±!!:&~. 1!.r!i"~ . 
.tff~=- 1973. JIIH~i.'=rnri Fl ,!1:iiR*~~~-

760 pp. ~tJffi'ii, **· 
(2006 ijo 1 Fl 25 B i::(IJD 

Planktonic Biota of Tozurahara-darn 
Lake, Chiba, Central Japan 
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955-2 Aoba-cho, Chuo-ku, Chiba 260-8682, Japan 

E-mail : hayashin@chiba-muse.or.jp 
2' Public Health Research Center of 

Ibaraki Pharmacetical Association 

3-5-35 Midori-cho, Mito 310-0034, Japan 

Planktonic microfauna and microflora as well as wa­

ter qualities were investigated at the Tozurahara-dam 

lake in 2003-2004. A total of 68 species of planktonic mi­

croorganisms were recorded including 7 spp. of 

Cyanophyceae, 43 spp. of Protoctista (5 spp. of 

Sarcodina, 9 spp. of Mastigophora. 11 spp. of Cliophora, 

11 spp. of Chlorophyceae, 7 spp. of Bacillariophyceae), 

10 spp. of Trochelminthes (8 spp. of Rotatoria, 1 sp. of 

Gastrotricha. 1 spp. of Nematoda). 5 spp. of 

Arthropoda (2 spp. of Branchiopoda. 3 sp. of 

Copepoda), 1 sp. of Tardigrada, 2 spp. of Oligochaeta. 

Dominant species were Microsystis aeruginosa f. 

aeruginosa and Anabaena affinis f. a/finis. The densities 

of these dominant Cyanobacteria were 55,000 cells/ml 

and 18,000 cells /ml, respectively. 
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