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1 Lake Wumm (Sept. 25, 1997): 2 µg/l 4 Lake Bramin (Sept. 25, 1997): 48 µg/l

2 Lake Schwarz (June 10, 1997): 11 µg/l 5 Lake Bramin (Sept. 2, 1997): 70 µg/l

3 Lake Kagar (June 10, 1997): 34 µg/l 6 Lake Bramin (June 10, 1997): 90 µg/l
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75$/ 5(9(&7$1&( 0($685(0(176 :(5( 7$.(1
86,1* $ 3257$%/( 63(&7520(7(5 Jh,(/'u3(&
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0$/,6( 7+( $5($ %(7:((1 7+( %$6( /,1( $1'
7+( 63(&7580P v+,6 $5($ :$6 &$/&8/$7(' 72
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&5($6( 7+( 6,*1$/ ,1 %(7:((1 7+( 7:2 352326O
(' /2&$/ 0,1,0$N 7+( 0,1,080 ,1 7+( %/8(
:28/' 67$< 7;(' $1' 7+( 21( ,1 7+( 1($5 ,1O
)5$5(' :28/' 21/< 5,6( 6/,*+7/< :,7+ ,1&5($6O
,1* &217(17 2) :$7(5 &2167,78(176P v+( $5($
%(7:((1 7+( %$6( /,1( $1' 7+( 63(&7580 ,1O
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:$7(5 7<3(6 :28/' 21/< 1((' $ 63(&,$/ $'$3O
7,21 2) 7+( 5(*5(66,21 3$5$0(7(56P
v+( 0($1 67$1'$5' (5525 )25 7+,6 5(*5(6O

6,21 ,6 RPZY0 )25 $// 5(&25'(' /$.(6P v+(
025( (87523+,& /$.(6 J(P*P /$.(d5$0,1K :,7+
/2: u(&&+, ',6& '(37+6 7+86 $5( 3529,'('
:,7+ $ +,*+(5 3(5&(17$*( (5525 7+$1 &/($5
/$.(6P
v+,6 $/*25,7+0 )25 7+( '(7(50,1$7,21 2)

u(&&+, ',6& '(37+ )520 5(9(&7$1&( '$7$ :$6
$'$37(' 72 7+( S[ &$6, %$1'6 $1' ,03/(0(1O
7(' ,172 7+( gpxk 62)7:$5( Je5($62 S[[YK
72 %( $33/,(' 72 63$7,$/ +<3(563(&75$/ &$6,
'$7$P v+( tT ,6 7+(1 5('8&(' 72 RPYS $1'
7+( 0($1 67$1'$5' (5525 ,6 SPTX0P
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72 &255(/$7( ,1 ,76 +(,*+7 :,7+ &+/2523+<//O$
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7(/' 63(&75$P
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1(5$/ 6863(16,21N &+/2523+<//O$ 5(*5(66,21
:28/' 127 +$9( %((1 /,1($5P
v+( 0($1 67$1'$5' (5525 )25 35(',&7('

ejn ,6 $%287 SR ]*B/ JtT3RPZYKP v+(5(O
)25(N 21/< /2: &21&(175$7,216 6+2: $ +,*+
3(5&(17$*( (5525 $1' $5( 2)7(1 29(5(67,0$7O
(' %< 7+,6 $/*25,7+0P
v+( $/*25,7+0 :$6 75$16)(55(' 72 &$6,
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75( ',67$1&( 722WVP[V $1' 7+( *5$',(17 )$&O
725 72 YWPXUP v+( tT '(&5($6(6 6/,*+7/< 72
RPZXN $1' 7+( 0($1 67$1'$5' (5525 ,1&5($6(6
72 SSPR ]*B/P
v+( /$.(6 y800N |(&+/,1N $1' |227=(1

6+2: /2: &+/2523+<//O$ &217(176 $6 +$6 $/62
%((1 9(5,7(' '85,1* 7+( 7(/' 5(6($5&+
Jh,*P YKP q1/< /$.(y800 (;&(('6 7+( 0($1
67$1'$5' (5525 6,*1,7&$17/< :,7+ '(5,9('
SY]*B/ &203$5(' 72 T ]*B/ $60($685('P v+,6
)$&7 0$< %( (;3/$,1(' %< 7+( 86(' :$9(O
/(1*7+ 5$1*( )25 7+( 5(9(&7$1&( 5$7,2\ $7 /2:
&+/2523+<// &21&(175$7,216 7+( 5(9(&7$1&(
3($. ,6 6+,)7(' 025( 72:$5'6 6+257(5 :$9(O
/(1*7+6 $1' 62 7+( :$7(5 $%62537,21 683(5O
,0326(6 7+( 5(9(&7$1&( 3($.Pv+,60$.(6 7+(
5(9(&7$1&( 5$7,2 /(66 6(16,7,9( $7 /2: &+/252O
3+<// &21&(175$7,216P n$.( d5$0,1 +$6 7+(
+,*+7(67 &+/2523+<//O$ &217(176 *5($7(5 7+$1
XR]*B/P g9(1 7+28*+ 7+( /$.( ,6 9(5< 6+$/O
/2:N $ &203$5,621 %(7:((1 &+/2523+<//O$
',675,%87,21 $1':$7(5 '(37+ 6+2:(' 12 &25O
5(/$7,216P c1 ,17(5(67,1* )($785( ,6 7+( ,1O
&5($6,1* &+/2523+<//O$ &217(17 2) 7+( ,17(5O

&211(&7(' /$.(6v,(7=2:N u&+/$%251Nt+(,16O
%(5*N $1' i5,(1(5,&. J/$.(6 SV 72 SY A &20O
3$5( h,*P SK $/21* 7+( ',5(&7,21 2) 92:P c/62
7+( 6287+(51 %$6,1 2) /$.( v,(7=2: 6+2:6 $
0,;785( =21( 2) 7+( 1257+(51 :$7(5 %2'<
$1' 7+( :$7(56 2) /$.( |227=(1 (17(5,1*
)520 7+( :(67(51 &$1$/P

o(9#/#9!.).

r+<&2&<$1,1 $%62537,21 :$6 48$17,7('
86,1* 7+( $%62537,21 '(37+ $7 XTV 10
$*$,167 $ &216758&7(' &217,1880 2) 7+(
63(&7580 $6 ,7 :28/' %( :,7+287 7+( $%625O
%,1* 68%67$1&( Je/$5. H t286+ S[ZVN
f(..(5 S[[UKP v+,6 &217,1880 :$6 $6680O
(' %< 7+( 7851,1* 32,17 :,7+,1 7+( 9$1.
2) 7+( *5((1 3($. $7 W[X 10 $1' %< 7+(
0$;,080 %(7:((1 7+( 3+<&2&<$1,1 $1'
&+/2523+<//O$ $%62537,21 %$1'6 $7 XVT 10P
v+(6( :$9(/(1*7+ 326,7,216 :(5( '(7(5O
0,1(' %< &$/&8/$7,21 2) 7+( 7567 '(5,9$7,9(
$6 7+( 0267 )5(48(17/< 2&&85,1* 21( )25 7+,6
385326( )520 7+( 0($685(' 7(/' 63(&75$P
v+( (48$7,21 )25 7+( $%62537,21 '(37+ 2)
3+<&2&<$1,1 JfreK )281' +(5( ,6 6,0,/$5 72
7+( 21( 86(' %< f(..(5 JS[[UKP
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tLW[X10b1tLXVT10b
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'$7$ )25 3+<&2&<$1,1 :$6 $9$,/$%/(N 3+<&2O
&<$1,1 &28/' 21/< %( 0$33(' 48$/,7$7,9(/<
Jh,*P Z$KP n$.(6 :,7+ 9(5< /,77/( 25 12 3+<O
&2&<$1,1 &217(17 &2,1&,'( $6 (;3(&7(' :,7+
7+26( 6+2:,1* /2: &+/2523+<//O$ &217(17P
v+( +,*+(67 &217(17 2) 3+<&2&<$1,1 &$1 %(
)281' ,1 /$.( d5$0,1N &255(6321',1* 72
7+( +,*+(67 &+/2523+<//O$ &21&(175$7,216P
q7+(5:,6(N /$.(6 /,.( /$.( u&+0,'7 25 /$.(
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7,216 '2 127 $*5(( :,7+ +,*+(5 3+<&2&<$1,1
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'(37+ 81'(51($7+ 7+( &216758&7(' &217,O
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)(5(17 :$9(/(1*7+6 ,1 7+( 6+257(5 9,6,%/(
:$9(/(1*7+ 5$1*(N 21( 6+28/' +$9( ,1 0,1'
7+$7 7+,6 $3352$&+ 21/< 5(&25'6 3$57 2) 7+,6
*5283 2) 3+<723,*0(176P v+( $%62537,21
'(37+ )25 &$527(12,'6 JfectK ,6 &$/&8/$7('
)2//2:,1* g48$7,21 V Jv+,(0$11 TRRRK\
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$1' r>76&+P v+( &217(176 ,1 /$.( d5$0,1
6((0 72 %( +,*+(5 7+$1 7+( 21(6 )25 3+<&2O
&<$1,1 ,1 5(/$7,21 72 7+( 27+(5 /$.(6P k1 /$.(
|(&+/,1 6,0,/$5 3$77(516 )25 &$527(12,'6 $1'
3+<&2&<$1,1 $5( 9,6,%/(N %87 ',5(5 )520 7+(
&+/2523+<//O$ ',675,%87,21 Jh,*P YKP h857+(5N
',5(5(17 3$77(516 $33($5 ,1 /$.(6 |227=(1N
u&+/$%251Nt+(,16%(5*N $1'i5,(1(5,&.:+(1
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v+( vuk 86,1* &+/2523+<//O$ &21&(175$7,216
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:+(5( 180(5286 0,'/$7,78'( /$.(6 :(5(
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3 km0

N

1 oligotrophic

2 mesotrophic

3 eutrophic

4 polytrophic

5 hypertrophic

Trophic state after

Klapper (1992):
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