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INTRODUCTION

a#!V/'*"C*#&<'!%E/!-'#&<'$./%!'#**)E%#*'X""<T*#%&-'
S">T!%-/' #' C%</' !#&V/' "+' A%"$"T/-' %&.#A%$/<' AG'
>#&G'#&%>#*'#&<'T*#&$'-T/S%/-'[;<=>/?'#&<'P)?"T0'
3661b'PS.%/>/!0'3666b'PS.">#?/!'#&<'c"*$/!0'1233]:'
L%E/!-' !/T!/-/&$'<G&#>%S0' S"&$%&)")-*G'S.#&V%&V0'

-G-$/>-0' -)TT"!$/<' AG' #&' /Y$/&-%E/' #A%*%$G' $"' !/7
S"E/!'+"!>/!'#&<'$"'S!/#$/'&/C'A%"$"T/-:'K#$)!#*0'
&"&7%>T#S$/<' *"C*#&<'-$!/#>-'<%-T*#G'#' !%S.'#&<'
<%E/!-/'*#$/!#*'#&<'*"&V%$)<%&#*'W"&#$%"&'"+'#'!%E/!'
#&<'#**)E%#*'A%"$"T/-0'C%$.'V""<'.G<!"*"V%S#*'#&<'
/S"*"V%S#*' %&$/!S"&&/S$%"&' "+' T""*-0' !%d/-0' -%</'
#!>-'#&<'"YA"C'*#?/-0'!%T#!%#&'C/$*#&<-0'X""</<'
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>/#<"C-'#&<'C""</<'#**)E%#*'*#&<:
\&</!'$./'+!#>/C"!?'"+'$./'("%&$'F#&)A/'P)!E/G'

1' [(FP1]0' #&' /E#*)#$%"&' "+' /S"-G-$/>' +)&S$%"&%&V'
#*"&V'$./'L%E/!'D"!#E#'#&<'%$-'>#%&'$!%A)$#!G0'$./'
L%E/!'FGH/0'$""?'T*#S/'%&';)V)-$'1225:'(FP1'!/T!/7
-/&$/<'#')&%Z)/'S""!<%&#$/<'!/-/#!S.&#S$%E%$G'#*"&V'
$./'>"-$' %&$/!&#$%"&#*' !%E/!'A#-%&' %&' $./'C"!*<0' %&'
C.%S.'-S%/&$%-$-'+!">'+")!$//&'F#&)A%#&'S")&$!%/-'
#S$%E/*G' T#!$%S%T#$/<:' I&/' "+' $./' A#-%S' "AH/S$%E/-'
"+' (FP1'C#-' $"'V/$' #' A/e/!'E%/C'"+' -T/S%BS'C#$/!'
Z)#*%$G' T#!#>/$/!-' #&<' %&7</T$.' S.#!#S$/!%-#$%"&'
"+'!%E/!'A%"*"VG'$.!")V.'$./'/-$#A*%-.>/&$'"+'S">7
T*/>/&$#!G'>"&%$"!%&V' #S$%E%$G' #*"&V' $./'F#&)A/'
#&<' %$-' %>T"!$#&$' $!%A)$#!%/-:'U.%-' %-' $./'B!-$' $%>/'
$.#$'%&E/-$%V#$%"&'"+'B-.'#&<'!%E/!'.G<!">"!T."*7
"VG'.#-'A//&'T/!+"!>/<' $"' -)S.' #&' /Y$/&$'C%$.%&'
$./'F#&)A/'A#-%&:'U.")V.'$./'?/G'#%>'"+'(FP1'C#-'
$"'T!"<)S/'#'.">"V/&")-'<#$#'-/$'"+' -T/S%BS'C#7
$/!'Z)#*%$G'/*/>/&$-'+"!'$./'F#&)A/0'$./'!/-)*$-'"A7
$#%&/<'AG'&#$%"&#*'$/#>-'#*"&V'$!%A)$#!%/-'#!/'#*-"'
"+'V!/#$'%>T"!$#&S/'+"!'"E/!#**'<"S)>/&$#$%"&:'U./'
-$)<G'.#-'#*-"'T!"E%</<'#'+"!)>'+"!'!%T#!%#&'S")&7
$!%/-'$"'</E/*"T'#&<'$/-$'/E#*)#$%"&'>/$."<-'+"!'!%E7
/!'./#*$.:'M&'#<<%$%"&'$"'%$-'-S%/&$%BS'!/-)*$-0'#'>#H"!'
S"&$!%A)$%"&'"+'(FP1'.#-'A//&'%&'$./'<%--/>%&#$%"&'
"+'%&+"!>#$%"&'$"'$./'T)A*%S'#&<'V/e%&V'%&.#A%$#&$-'
>"!/'%&E"*E/<'%&'C#$/!'T!"$/S$%"&'%--)/-'[a%f?#'/$'
#*:0'122g]:'U./'(FP1'S"&S/T$'.#-'&"C'A//&'+"!>#**G'
%&S*)</<'%&$"'$./'J\-'c#$/!',!#>/C"!?'F%!/S$%E/'
[c,F]'>"&%$"!%&V'-$!#$/VG'#-'#'$""*'+"!'%&E/-$%V#7
$%E/'>"&%$"!%&V9
U.%-'>#&)-S!%T$'T!/-/&$-'!/-)*$-'+!">'#'</$#%*/<'

#--/-->/&$'"+'A%"$#'%&'$./'!%E/!-'D"!#E#'#&<'FGH/0'
A/*"&V%&V'#>"&V'$./'!%S./-$'"+'J)!"T/#&'!%E/!-'#-'
+#!'#-'A/&$.%S'>#S!"%&E/!$/A!#$/'#&<'B-.'S">>)7
&%$%/-'#!/'S"&S/!&/<:'F#$#'+!">'$C"'U!#&-K#$%"&#*'
D"&%$"!%&V'K/$C"!?'[UKDK]'-%$/-')T-$!/#>'"+'$./'
D"!#E#'#&<'FGH/'S"&X)/&S/'#!/'#*-"' %&S*)</<0'#-'
C/**'#-'#'*%$/!#$)!/'!/E%/C'/E#*)#$%&V'S.#&V/-'$.#$'
.#E/'"SS)!!/<'"E/!'!/S/&$'</S#</-:'

GENERAL CHARACTERISTICS OF THE 
MORAVA RIVER BASIN

U./'S#$S.>/&$'#!/#-'"+'$.!//'>#%&'J)!"T/#&'!%E/!-'
"SS)!'C%$.%&'$./' W/S.'L/T)A*%S'7'$."-/'"+'$./'L%E/!'
J*A/0'C.%S.'/>T$%/-'%&$"'$./'K"!$.'P/#'[Q8h'"+'*#&<'
-)!+#S/]b' $./' L%E/!' I<!#0' <!#%&%&V' %&$"' $./' N#*$%S'
P/#' [5h]b'#&<' $./'L%E/!'D"!#E#0'C.%S.'X"C-' %&$"'
$./'F#&)A/'#&<'"&'$"'$./'N*#S?'P/#'[15h]:'N"$.'$./'
D"!#E#'#&<'%$-'>#%&'$!%A)$#!G0'$./'FGH/0'"!%V%&#**G'
>/#&</!/<' $.!")V.' *#!V/' X""<T*#%&-b' ."C/E/!0'
A"$.' $./-/' !%E/!-' .#E/' A//&' !/V)*#$/<' #&<' S.#&7
&/*%-/<0'$"'E#!G%&V'/Y$/&$0'"E/!'$./'*#-$'S/&$)!G:
U./'C#$/!-./<'"+' $./'L%E/!'D"!#E#'"&' $./' $/!7

!%$"!G'"+'$./' W/S.'L/T)A*%S'[,%V:3]'.#-'#&'#!/#'"+'
120Q61'?>1:'i"C/E/!0'Q^:6h'[340^36'?>1]'"+'$.%-'#!/#'
A/*"&V- $"'$./'L%E/!'FGH/:'U./'D"!#E#'L%E/!'A#-%&'
>#G' A/' S.#!#S$/!%-/<' #-' A/%&V' </&-/*G' T"T)*#$/<'
[345' %&.#A%$#&$-'T/!'?>1]'#&<'.%V.*G'/YT*"%$/<'AG'
A"$.'%&<)-$!G'[>#S.%&/!G0'+""<'#&<'S./>%S#*]'#&<'
#V!%S)*$)!/:' ;V!%S)*$)!#*' *#&<' !/T!/-/&$-' #!")&<'
Q2h'"+'$./'A#-%&'-)!+#S/0'+"!/-$-'41h'#&<')!A#&%-/<'
#!/#-'#!")&<'Qh:'iG<!"*"V%S#**G0'$./'D"!#E#'!%E/!'
A#-%&'%-'T""!'%&'C#$/!'-")!S/-:';E/!#V/'#&&)#*'T!/7
S%T%$#$%"&' %-' Q48'>>'#&<'>/#&' #&&)#*' S#$S.>/&$'
!)&"`'!/#S./-'40^42'>%**%"&'>4:'U./'#E/!#V/'#&&)#*'
<%-S.#!V/'"+'"&*G'3:3Q'>4'+"!'/#S.'"+'%$-'1:5'>%**%"&'
%&.#A%$#&$-'%-'"&*G'"&/'$.%!<'"+'$./'J)!"T/#&'#E/!7
#V/0'#&<'"&/'-%Y$.'"+'$./'V*"A#*'#E/!#V/:'U./'A#-%&'
.#-'4g'%>T"!$#&$'-$"!#V/'!/-/!E"%!-0'C%$.'#'$"$#*'S#7
T#S%$G'#>")&$%&V'$"'#TT!"Y%>#$/*G'8Qg'>%**%"&'>4:

Fig 1. The Morava River basin on the territory of the 

Czech Republic with the indication of JDS2 sites 

location

U./' Z)#*%$#$%E/' -$#$/' "+' !)&&%&V' C#$/!-' %&' $./'
D"!#E#' !%E/!' A#-%&' !/X/S$-' #' *"&V7$/!>' </E/*"T7
>/&$' "+' *#&<-S#T/0' >)&%S%T#*%$%/-0' #V!%S)*$)!/0'
%&<)-$!G0' +"!/-$!G0' C#$/!' >#&#V/>/&$' #&<' "$./!'
%&+!#-$!)S$)!/-:' ;*$.")V.' C#$/!' Z)#*%$G' .#-' %>7
T!"E/<'-%V&%BS#&$*G'"E/!'$./'T#-$'12'G/#!-'[/:V:'#**'
4^' $"C&-'C%$.'>"!/' $.#&' 320222' %&.#A%$#&$-' .#E/'
A//&' /Z)%TT/<' C%$.' A%"*"V%S#*' C#-$/C#$/!' $!/#$7
>/&$'T*#&$-]0'%--)/-'!/*#$/<'$"'.%V.'&)$!%/&$'#&<_"!'
"!V#&%S'*"#<%&V'"+'-)!+#S/'C#$/!-'-$%**'!/>#%&:
i%-$"!%S#**G0' $.%-' !%E/!' -G-$/>' C#-' &#$)!#**G'

%&)&<#$/<')T'$"'BE/' $%>/-'#'G/#!' [j)Y'368Q]'#&<'
$./'X""<T*#%&-'#!")&<'$./'S"&X)/&S/'T!"E%</<'/Y7
$!/>/*G'+#E"!#A*/'S"&<%$%"&-'+"!'!/T!"<)S$%"&'#&<'
&)!-%&V'"+'$./'>#H"!%$G'"+'!%E/!%&/'B-.'[()!#H<#'#&<'
k/l=W0'366^0'()!#H<#0'36680'36660'()!#H<#'/$'#*:0&12220'
1223]:'N/$C//&'36Qg'#&<'36g10'."C/E/!0'$./'D"!#E#'
C#-'*#!V/*G'S.#&&/*%-/<'#&<'%$-'>/#&</!-0'<%-S"&7
&/S$/<'+!">'$./'>#%&'S.#&&/*'AG'*/E//-0'&"C'/Y%-$'
#-'%-"*#$/<'"YA"C'*#?/-:'J&E%!"&>/&$#*'T!"$/S$%"&'
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 #

#&<'>#%&$/&#&S/'"+'T*#&$'#&<'#&%>#*'<%E/!-%$G' %-'
%>T*/>/&$/<' $.!")V.' #' &/$C"!?' "+' T!"$/S$/<' #!7
/#-'#&<'-%$/-0'T#!$%S)*#!*G' %&'$./')TT/!'>")&$#%&7
")-'#&<'*"C/!'*"C*#&<'T#!$-'"+'$./'!%E/!'A#-%&:'U./'
$/!!%$"!G'#!")&<'$./'S"&X)/&S/'.#-'A//&'</-%V&/<'
#-'#'mk!"$/S$/<'a#&<-S#T/';!/#n'[$./'P")$"?'ka;b'
346' ?>1]' #&<' >"-$*G' S">T!%-/-' X""<T*#%&' +"!/-$'
C%$.' #' !%S.' -G-$/>' "+' S#&#*-0' "YA"C' *#?/-0' !%E/!'
-%</7#!>-'#&<'T""*-'-)AH/S$'$"'S"&$!"**/<'X""<%&V'
"E/!'-T!%&V:

CURRENT SITUATION AS REGARDS 
HABITAT AND WATER QUALITY 
DEGRADATION ALONG THE LOWER 
MORAVA AND DYJE 

Physical habitat degradation

i)>#&' #S$%E%$%/-' .#<' #' -%V&%BS#&$' %>T#S$' "&' $./'
.G<!">"!T."*"V%S#*' -$#$)-' "+' A"$.' $./' D"!#E#'
#&<'FGH/'!%E/!'A#-%&'<%-$!%S$-'[LNF-]0'C%$.'&#$)!#*'
-$!/#>'T!"S/--/-'A/%&V'!#!/'#&<'#Z)#$%S'A%"S/&"-/-'
</V!#</<'#$'T!/-/&$:';!")&<'g2h'"+'#**'C#$/!'A"<7
%/-' .#E/' A//&' >"<%B/<0' C%$.' -$!/#>' S.#&&/*%-#7
$%"&0' A#&?' -$!/&V$./&%&V0' S.#&&/*' .#!</&%&V' #&<'
S!"--'A#!!%/!'S"&-$!)S$%"&'A/%&V'$./'<">%&#&$'+#S7
$"!-:'U./!/'#!/'-)A-$#&$%#*'<%`/!/&S/-'A/$C//&'$./'
.G<!"*"V%S#*'S.#!#S$/!%-$%S-'"+'$./'$C"'LNF-'[-)>7
>#!%-/<'%&'U#A*/'3]:'F/-T%$/'.#E%&V'#*>"-$'$./'-#>/'
#E/!#V/'#&&)#*'T!/S%T%$#$%"&'[862'#&<'Q52'>>'+"!'
$./'D"!#E#'#&<'FGH/'!%E/!-0' !/-T/S$%E/*G]0'#&&)#*'
-)!+#S/'!)&"`'+"!'$./'FGH/'%-'"&*G'.#*+'"+'$.#$'"+'$./'
D"!#E#' [326'#&<'12Q'>>0' !/-T/S$%E/*G]:';-' -)S.0'
$./'&)>A/!'"+'!/-/!E"%!-'%&'$./'D"!#E#'L%E/!'A#-%&'
[)T-$!/#>'"+'$./'S"&X)/&S/]'%-'"&/'$.%!<'"+'$.#$'%&'
$./'FGH/'A#-%&'[32'#&<'1g0'!/-T/S$%E/*G]0'C.%*/'$"$#*'
-$"!#V/'S#T#S%$G'%&'$./'D"!#E#'L%E/!'A#-%&'%-'"&*G'

"&/' $C/*+$.' $.#$'"+' $./'FGH/'L%E/!'A#-%&:' .#&&/*'
-$!#%V.$/&%&V' .#-' A//&' %>T*/>/&$/<' $"' #' V!/#$7
/!' /Y$/&$' %&' $./'D"!#E#' LNF' [S#:' 85h' "+' -$!/#>'
*/&V$.]0'C%$.'A#!!%/!'S"&-$!)S$%"&'"+'V!/#$/!'%>T"!7
$#&S/' %&' $./'FGH/'A#-%&' [62h'"+'-$!/#>-]:'IE/!#**0'
*#S?' "+' B-.' T#--/-' .#-' $./' V!/#$/-$' %>T#S$' %&' $./'
)TT/!' -$!/$S./-' "+' $./' !%E/!-0' C%$.' -$!#%V.$/&%&V'
#&<'*/E//'S"&-$!)S$%"&'"+'V!/#$/!'%>T"!$#&S/'%&'$./'
*"C/!' -$!/$S./-:'D"!/"E/!0' $./!/' %-' #' S*/#!' <%`/!7
/&S/'%&'#V!%S)*$)!#*'>#&#V/>/&$'+"!'$./'$C"'LNF-0'
C%$.'A"$.'#!/#'"+'#!#A*/' *#&<'#&<'&)>A/!'"+'#&%7
>#*-'A!/<'[T%V-0'T")*$!G]'S*/#!*G'.%V./!'%&'$./'FGH/'
LNF'[U#A*/'3]:

Water quality development 

U./'T!/-/&$'</V!#</<'/&E%!"&>/&$#*'-$#$)-'"+' $./'
*"C/!'D"!#E#' #&<'FGH/' !/X/S$-' #'C."*/' !#&V/' "+'
.%-$"!%S' #&$.!"T"V/&%S' T!/--)!/-0' %&S*)<%&V' %&#<7
/Z)#$/*G'$!/#$/<'<%-S.#!V/-'+!">')!A#&'-/e*/>/&$-'
#&<'%&<)-$!G0'$./'%&X)/&S/'"+'<%`)-/'T"**)$%"&'#&<'
.G<!">"!T."*"V%S#*'#*$/!#$%"&-:'
Jd)/&$'+!">'-)V#!'>%**-'.#<'#'E/!G'</-$!)S$%E/'

%>T#S$'"&'A/&$.%S'S">>)&%$%/-'<)!%&V'$./'#)$)>&'
>"&$.-'"+'/#S.'G/#!'[T/!%"<'"+'-)V#!'A//$'T!"S/--7
%&V]'+!">'$./'36Q2-'$"'$./'g2-:'M&'$./'*#$/'3652-0'$./'
!/-)*$-' "+' -#T!"A%"*"V%S#*' >"&%$"!%&V' T/!+"!>/<'
AG'$./'U:O:D#-#!G?'c#$/!'!/-/#!S.'M&-$%$)$/'[UOD'
cLM]0'N!&"'[)&T)A*%-./<]0'%&<%S#$/<'E/!G'T""!'!%E7
/!%&/' S">>)&%$G' -$#$)-' #*"&V' $./-/' !%E/!-' [$./-/'
!/-)*$-' .#E/' -%&S/' T!"E%</<' #' A#-/*%&/' +"!' +)$)!/'
C#$/!'Z)#*%$G'-$#$)-'#--/-->/&$-'"+' %>T"!$#&$' !%E7
/!-'%&'$./'A#-%&]:'N/S#)-/'"+'$./'.%V.'*/E/*-'"+'T"*7
*)$%"&0' #<<%$%"&#*' -#>T*/-' C/!/' S"**/S$/<' #*"&V'
$./-/' !%E/!-' %&' #<<%$%"&' $"' !/V)*#!' -#T!"A%"*"V%S#*'
>"&%$"!%&V'#&<'$C"' W/S.'UKDK'-%$/-'[D"!#E#'7'
a#&o."$'#&<'FGH/'7'k".#&-?"]'.#E/'#*-"'A//&'-)!7
E/G/<'/E/!G'478'G/#!-:'U./'/Y$!/>/*G'.%V.'"!V#&%S'
T"**)$%"&' */E/*-' <%-S.#!V/<' %&$"' $./' !%E/!' -G-$/>'
/#S.' #)$)>&' +!">' $./' -)V#!'>%**-' !/-)*$/<' %&' #&'
#*T.#>/-"7T"*G-#T!"A%S' -$#$)-' "+' T*#&$' #&<' #&%7
>#*'S">>)&%$%/-'#*"&V'$./'D"!#E#'L%E/!:'P$#!$%&V'
%&'$./'*#$/'36g2-0'C#-$/C#$/!'$!/#$>/&$'T*#&$-'C/!/'
S"&-$!)S$/<'+"!'#**' *#!V/!'S%$%/-' %&' $./'LNF0'!/-)*$7
%&V'%&'#'V!#<)#*'%>T!"E/>/&$'%&'C#$/!'Z)#*%$G0'&"$'
"&*G' %&' #)$)>&'A)$' $.!")V.")$' $./'G/#!:' M&' 12250'
-#T!"A%S' %&<%S/-' $.#$'.#<' +"!>/!*G'!/#S./<'E#*)/-'
"+'1:g'.#<'</S!/#-/<' $"'1:3' %&' $./'D"!#E#b'#&<'#&'
/E/&'V!/#$/!'%>T!"E/>/&$'C#-'#e#%&/<'%&'$./'FGH/0'
C./!/'#&'%&</Y'"+'4:^'C#-'</S!/#-/<'$"'3:g'A/$C//&'
365Q'#&<'1225:'F/-T%$/'$./'V!/#$'/`"!$-'+"S)-/<'"&'
</S!/#-%&V'T"%&$'-")!S/'T"**)$%"&'<%-S.#!V/-'%&'$./'
A#-%&-0'&/V#$%E/'%&X)/&S/-'"+'<%`)-/'T"**)$%"&'#&<'
.G<!">"!T."*"V%S#*'#*$/!#$%"&'"&'A/&$.%S'>#S!"%&7
E/!$/A!#$/'#&<'B-.'S">>)&%$%/-'!/>#%&'#'T!"A*/>:&

Table 1. General characteristics of the Morava & Dyje 

river basin districts upstream of the TNMN sites

+$/$'0123

/456768'
&69:;42

<=>38'
-4;690?4

\T-$!/#>'!%E/!'A#-%&'#!/#'[?>1]'' 60gg4 3303Q8
;*$%$)</'UKDK'-%$/'[>'#:-:*:] 382 388
;E/!#V/'<%-S.#!V/'[>4:-73] Q3:3 45:8
L/-/!E"%!-'[K":] 32 1g
h'-$!/#>'-$!#%V.$/&/< 8g 4Q
K":'%&.#A%$#&$-'[$.-] 304Q4 30468
 %$%/-'p'320222'%&.#A%$#&$-'[K":] 11 31
;!#A*/'*#&<'[h] 84:2 Q^:4
K)>A/!'"+'T%V-'A!/<'[$.-] 454 Q81
K)>A/!'"+'T")*$!G'A!/<'[$.-] 4025g ^0g22



 !"#$%#&'(")!&#*'"+',%-./!%/-0'12340'530'647338
9:';<=>/?'/$'#*:@'9""A/&$."-'#&<'B-.'"+'*"C/!'D"!#E#'#&<'FGH/

 $

HISTORY OF LIMNOLOGICAL RESEARCH 

c.%*/'-">/'<#$#'"&'X""<T*#%&'%&E/!$/A!#$/-'"+'$./'
*"C/!' !/#S./-' "+' $./' FGH/' #&<' D"!#E#' .#<' A//&'
T)A*%-./<' /E/&'A/+"!/' 36220' $./G'C/!/'>#%&*G' +"7
S)-/<' "&' $/>T"!#!G' #&<_"!' T/!>#&/&$' -$#V&#&$'
C#$/!-' #&<' C/!/' T)A*%-./<' %&' mV!/G' *%$/!#$)!/n:'
;' -%>%*#!' T!%"!%$G' C#-' V%E/&' $"' -$%**' C#$/!-' )&$%*'
c"!*<'c#!'MM'C%$.0'+"!'/Y#>T*/0'-G-$/>#$%S'-$)<%/-'
"+'S.%!"&">%<-')&</!$#?/&'AG'9#Eq/*' [36^30'36^4]'
#&<'"+'"*%V"S.#/$/-'AG'i!#Ar'[3616]:'U./'B!-$'E#*)7
#A*/' %&+"!>#$%"&' "&'>#S!"%&E/!$/A!#$/-' #*"&V' $./'
*"C/!'!/#S.'"+'$./'D"!#E#'%$-/*+'!/*#$/-'$"'$./'"SS)!7
!/&S/' "+' $./' T"$#>#*'>#GXG':*+$36!3$*& +(36$#*"'*&
[9#Eq/*0'stuvw'#&<'%$-'*#$/!'<%-#TT/#!#&S/'%&'$./'3612-'
[9#Eq/*0' stxyw:' N/$C//&' 3682' #&<' 36Q80' $./' !)&&%&V'
#&<'-$%**'C#$/!-'"+'-")$./!&'D"!#E%#'C/!/'-$)<%/<'
#-'T#!$'"+'#&'/Y$/&-%E/'!/-/#!S.'T!"H/S$'-)T/!E%-/<'
AG' $./'  W/S.';S#</>G' "+' PS%/&S/-' #&<'D#-#!G?'
\&%E/!-%$G' %&' N!&"' [a#&<#' /$' #*:0' 3665]:' M&' 36860'
$./' *"C/!'D"!#E#'C#-'>"&%$"!/<' AG'9/*%&?#' #&<'
P?#*&z?"E='[3686]'#&<'.#-'-%&S/'A//&'$./'-)AH/S$'"+'
!/T/#$/<'-$)<%/-'$.!")V.")$'$./'3662-'[/:V:'P"*<=&'
/$'#*:0'366g]'#&<'1222-:'D#&G'"+'$./-/'T!"H/S$-'#*-"'
-)!E/G/<' $./' L%E/!' FGH/0' $.")V.' $./' -$)<G' -%$/-'
C/!/'-%$)#$/<'+)!$./!')T-$!/#>'"+'$./'(FP1'-%$/:'
;<=>/?' #&<' P)?"T' [3661]' %</&$%B/<' 33g' $#Y#'

[>#%&*G' -T/S%/-]' #*"&V' $./' *"C/!' FGH/0' C.%*/'
9#.!=<?"E=' /$' #*:' [3668]' %</&$%B/<' 43' -T/S%/-' "!'
.%V./!' $#Y#' #$' -%$/-' "&' $./' *"C/!' D"!#E#:' D"!/'
!/S/&$*G0' #Z)#$%S' %&E/!$/A!#$/-' C/!/' -#>T*/<' #&<'
%</&$%B/<' #*"&V' $./' *"C/!' !/#S.' "+' $./' FGH/' AG'
i"!-=?'[1223]0'C."'!/T"!$/<'3^4'$#Y#'[&"$'!/-$!%S$/<'
$"'A/&$.%S'+#)&#]:'N"$.'(FP1'-%$/-'T!/-/&$/<'%&'$.%-'
T#T/!'C/!/'%&S*)</<'%&'#'S">T*/Y'-$)<G'"+'#Z)#$%S'
%&E/!$/A!#$/-'"+'$./'k=*#E#'N%"-T./!/'L/-/!E/'T)A7
*%-./<'AG'IT!#E%*"E='/$'#*:'[3666]0'C."'%</&$%B/<'Q^'
$#Y#:'{r$qz|/?' #&<'O/!%f' [1224]' !/T"!$/<' $./'>#G7
XG';*!)(0"%&)!33!+"%'[;*A#!<#0'3g5g]'#-'#'&/C'-T/7
S%/-'+"!'$./' W/S.'L/T)A*%S'+!">'$./'L%E/!'D"!#E#'
&/#!' %$-' S"&X)/&S/' C%$.' $./' FGH/:' PG-$/>#$%S' !/7
-/#!S.' %&$"' A/&$.%S'>#S!"%&E/!$/A!#$/-' "+' $./' $C"'
!%E/!'!/#S./-'&/#!'$./%!'S"&X)/&S/'C#-'%&%$%#$/<'%&'
$./'3652-'<)/'$./'S""!<%&#$%"&'"+'#S$%E%$%/-'C%$.%&'
[%]'T/!%"<%S'-#>T*%&V'C%$.%&'$./'+!#>/C"!?'"+' $./'
P$#$/'c#$/!'D#&#V/>/&$'[c#$/!'})#*%$G]'N#*#&S/0'
[%%]' >"&%$"!%&V' )&</!$#?/&' AG' $./' D"!#E#' L%E/!'
N#-%&';)$."!%$G0'[%%%]'T!"H/S$'mD"!#E#n'"+'$./'UOD'
cLM'N!&"'[366271232]'#&<'[%E]'!/V)*#!'-)!E/%**#&S/'
>"&%$"!%&V'[122Q71232]:
,%-.'#--/>A*#V/-' %&'A"$.'!)&&%&V'#&<'-$%**'C#7

$/!-'"+' $./'D"!#E#'#&<'FGH/'S"&X)/&S/'#!/#'.#E/'
A//&'-)!E/G/<'-%&S/'$./'A/V%&&%&V'"+'$./'12$.'S/&7
$)!G' [D#./&0' 3615]:' N#-/<' "&' .%-$"!%S#*' !/S"!<-0'
!/S/&$' -)!E/G-' #&<' #&V*/!-~' !/T"!$-' 1' SGS*"-$">/-'

#&<' 88' B-.' -T/S%/-' .#E/' A//&' !/T"!$/<' +!">' $./'
>#%&'S.#&&/*'"+' $./'D"!#E#0'^g'A/%&V' %&<%V/&")-'
#&<'6'/Y"$%S'[k/l=W'#&<'()!#H<#0'3664]:'P)S.'-T/S%/-'
!%S.&/--' %-' /YS/T$%"&#*' S">T#!/<'C%$.'>"-$'"$./!'
J)!"T/#&'!%E/!-'"+'-%>%*#!'-%W/:

MATERIAL AND METHODS

Study sites

U./'(FP1'-$)<G'"+'A/&$.%S'>#S!"%&E/!$/A!#$/-'C#-'
T/!+"!>/<'&/#!'$./'$"C&-'"+'a#&o."$'[K'^g�'^3~0'J'
3Q�'86~]'#&<'k".#&-?"'[K'^g�'^4~0'J'3Q�'84~]'"&'$./'
!%E/!-'D"!#E#'#&<'FGH/0'!/-T/S$%E/*G'[,%V:'3]0'C.%*/'
$./' B-.' -)!E/G' C#-' T/!+"!>/<' #*"&V' $./' -."!/7
*%&/' A/$C//&' !%E/!' ?>'5675Q' "&' $./'L%E/!'D"!#E#'
[^g~^2~~K0' 3Q~86~~J]' #&<' !?>' 3573^' "&' $./' FGH/'
[^g~^1~~K0' 3Q~8^~~J]:'  .#&&/*' C%<$.' #&<' </T$.' "&'
$./'D"!#E#'C/!/'827Q2'>'#&<'2:g'>0'!/-T/S$%E/*G0'
#&<'427^2'>'#&<'3:271:2'>'"&'$./'FGH/:'c.%*/' $./'
A#&?-'"+'$./'D"!#E#'S"&-%-$'T!%>#!%*G'"+'!%T7!#T0'$./'
A#&?-'"+'$./'FGH/'#!/'>"-$*G'&#$)!#*:',)!$./!>"!/0'
$./'>#%&'S.#&&/*'"+'$./'D"!#E#'%-'S">T*/$/*G'%-"7
*#$/<' +!">' %$-' X""<T*#%&0' C./!/#-' /*/>/&$-' "+'
X""<T*#%&'#&<'-/E/!#*'A#S?C#$/!-'!/>#%&'S"&&/S$7
/<'#*"&V'$./'FGH/:

Benthic macroinvertebrates

c%$.' !/-T/S$' $"' $./' %>T"!$#&S/' "+' T"$#>#*' !%E/!'
-$!/$S./-' #&<' $"' $./' */E/*' "+' $./%!' #&$.!"T"V/&%S'
#*$/!#$%"&-0' #**' #E#%*#A*/' <#$#' "&' A/&$.%S'>#S!"%&7
E/!$/A!#$/-'!/*#$/<'$"'$./'-$)<%/<'!%E/!'-$!/$S./-0'%&7
S*)<%&V'.%-$"!%S#*'"&/-0'C/!/'/YT*"%$/<0'&#>/*G@'3]'
-#T!"A%"*"V%S#*'>"&%$"!%&V'"+'$./'UOD'cLM0'N!&"b'
1]' !/-)*$-' +!">' $./' L%E/!' D"!#E#' k!"H/S$' )&</!7
$#?/&'AG'UOD'cLM0'N!&"'[9#.!=<?"E='/$'#*:0'3668]b'
4]'>"&%$"!%&V'"+'$!#&-A")&<#!G'!%E/!-'[UOD'cLM0'
N!&"0' )&T)A*%-./<]b' ^]'>"&%$"!%&V' "+' $./'D"!#E#'
L%E/!'  #$S.>/&$' ;!/#' [D"!#E#' L%E/!' ;)$."!%$G0'
)&T)A*%-./<]b' 8]' S"**/S$%"&' "+' $./' F/T#!$>/&$' "+'
N"$#&G'#&<'9""*"VG0'D#-#!G?'\&%E/!-%$G'N!&"b'Q]'
!/-)*$-' "+' i"!-=?' [1223b' 5]' !/-)*$-' "+' (FP1' [UOD'
cLM0'N!&"0')&T)A*%-./<]b'g]' !/-)*$-'"+'IT!#E%*"E='
/$'#*:'[3666]:'
a"&V7$/!>'<#$#' +!">'!%E/!'?>'5675Q'#&<'3573^'

"&' $./'D"!#E#' #&<'FGH/0' !/-T/S$%E/*G0'C/!/' -)>7
>#!%-/<'#&<'$./'<#$#'<%E%</<'%&$"'-/E/!#*'$%>/'T/!%7
"<-0'$./'T!/-/&S/'#&<_"!'#A-/&S/'"+'%&<%E%<)#*'-T/7
S%/-' #**"C%&V' #' V/&/!#*' /E#*)#$%"&' "+' A%"<%E/!-%$G'
#*$/!#$%"&'"+'/#S.'-$!/$S.'"E/!'$./'-$)<G'T/!%"<:'U./'
+"**"C%&V' T/!%"<-' C/!/' <%-$%&V)%-./<@' 365Q73668'
[<#$#'-")!S/-'3'#&<'8]0'366Q7122Q'[<#$#'-")!S/-'30'10'
4'#&<'Q]0'1225'[<#$#'-")!S/-'30'^'#&<'5]0'1232'[<#$#'
-")!S/'4'+"!'$./'L%E/!'FGH/'"&*G]:'c.%*/'%$'C#-'&"$'
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 %

T"--%A*/' $"'#--%V&'<#$#' +!">'-")!S/'g' $"'#'-T/S%BS'
$%>/'T/!%"<0' $./' %&+"!>#$%"&'C#-' %&S*)</<'<)/' $"'
%$-'+#)&%-$%S'E#*)/:
P/E/!#*' <%`/!/&$' >/$."<-' C/!/' )-/<' +"!' -#>7

T*%&V' A/&$.%S'>#S!"%&E/!$/A!#$/-:' U./'>#H"!%$G' "+'
<#$#' C/!/' "A$#%&/<' A/+"!/' 36680' $./' -#>T*/-' A/7
%&V' S"**/S$/<' #SS"!<%&V' $"'  W/S.' -$#&<#!<' �PK'
585524' +"!' $./'  W/S.' -#T!"A%"*"V%S#*' >"&%$"!7
%&V'T!"V!#>>/'[<#$#'-")!S/'3'#&<'1]:'U./'V"#*'"+'
-#T!"A%"*"V%S#*'A%">"&%$"!%&V'%-'&"$'$./'/E#*)#$%"&'
"+'/S"*"V%S#*'S"&<%$%"&'"+'#'-%$/'A)$'"&*G'#&'#--/--7
>/&$'"+' !)&&%&V'C#$/!'Z)#*%$G'#&<'"YGV/&'S"&<%7
$%"&'[,"!/H$&z?"E='/$'#*:0'122Q]:';'>)*$%.#A%$#$'-#>7
T*%&V'>/$."<"*"VG0'$./!/+"!/0'C#-'&"$'#TT*%/<'#&<'
-/V>/&$-'C%$.'!#T%<*G'X"C%&V'C#$/!'C/!/'-#>T*/<'
AG' .#&<' -C//T' &/$' T!/+/!/&$%#**G0' $./' -/V>/&$-'
C%$.' -*"C*G' X"C%&V' "!' -$#&<%&V' C#$/!' &"$' A/%&V'
%&S*)</<:'
F#$#' "A$#%&/<' +!">' -")!S/-' 40' ^0' #&<' 5' C/!/'

-#>T*/<' #&<' T!"S/--/<' #SS"!<%&V' $"' $./'  W/S.'
&#$%"&#*' >)*$%.#A%$#$' -#>T*%&V' >/$."<' kJLa;'
[�PK' 585523]0' )-%&V' -/>%7Z)#&$%$#$%E/' 47>%&)$/'
?%S?'-#>T*/-'S"**/S$/<'C%$.'#'.#&<'&/$'[18'Y'^2'S>'
#T/!$)!/'#&<'822'�>'>/-.'-%W/]:';**'>/-".#A%$#$-'
[!%d/0'T""*0'>#S!"T.G$/0'C""<G'</A!%-0'/$S:]'C/!/'
-#>T*/<' +"!' #' T/!%"<' S"!!/-T"&<%&V' $"' $./%!' $"$#*'
T!"T"!$%"&#*'#!/#'%&'$./'-#>T*%&V'-/S$%"&'[j"?/f'/$'
#*:0'122Q]:'
U./' >/$!%S-' )-/<' C/!/' S#*S)*#$/<' #SS"!<%&V'

$"' +"!>)*#-' V%E/&' %&' $./';}JD'D#&)#*' [;}JD'
S"&-"!$%)>0' 1221b' .eT@__CCC:#Z/>:</]:' U./' #)7
$/S"*"V%S#*' S.#!#S$/!%-$%S-' )-/<' +"!' S#*S)*#$%"&' "+'
$./'>/$!%S-'C/!/'#<"T$/<'+!">'$./'"&*%&/';LLIc'
[1226]'<#$#A#-/:'
;SS"!<%&V'$"'$./'c,F0'#--/-->/&$'"+'/S"*"V%S#*'

-$#$)-'!/Z)%!/-'S">T#!%-"&'C%$.'#'!/+/!/&S/'-$#$)-:'
F)/'$"'#'*#S?'"+'!/S/&$'T"$#>#*'!/+/!/&S/'*"S#*%$%/-0'
!/*/E#&$' .%-$"!%S#*' <#$#' #&<' <%�S)*$%/-' #--"S%#$/<'
C%$.'-#>T*%&V'>/$."<-'-)%$#A*/'+"!'&"&7C#</#A*/'
!%E/!-'%&'$./' W/S.'L/T)A*%S0'#--/-->/&$'"+'!/-T/S7
$%E/' -$!/#>' $GT/-' .#-' &"$' G/$' A//&' B&%-./<:' U"' #'
S/!$#%&'</V!//0'$.%-'%--)/'S#&'A/'-"*E/<'$.!")V.'$./'
S">T%*#$%"&'"+'#'*%-$'"+'$#Y#'$GT%S#*'+"!'T"$#>#*'!%E7
/!'-$!/$S./-:'P)S.'#'*%-$'.#-'#*!/#<G'A//&'S">T%*/<'
+"!'O/!>#&'-$!/#>-'[PS.�**'/$'#*:0'1228]:'U.%-'*%-$'%-0'
."C/E/!0'!/V%"&#**G'*%>%$/<'#&<'S#&&"$'A/'#TT*%/<'
$"'#&G'"$./!'!/V%"&'[!%E/!_-/#'S#$S.>/&$'#!/#]:',"!'
$./'T)!T"-/-'"+'$.%-'T)A*%S#$%"&0'#&'*'&4(#' *%-$'C#-'
S">T%*/<'"+'$#Y#'/YT/S$/<'#$'$./'/E#*)#$/<'-%$/-'#&<'
$./'>#S!"%&E/!$/A!#$/-'+")&<'C/!/'S">T#!/<'C%$.'
$.%-:' U./' *%-$' "+' $GT%S#*' T"$#>#*' -T/S%/-' S">T%*/<'
AG' /YT/!$-' [9#.!=<?"E=' /$' #*:0' 1225]'C#-' #<"T$/<'
#+$/!'T#!$%#*'>"<%BS#$%"&:'PT/S%/-'C/!/'-/*/S$/<'#S7
S"!<%&V' $"' $./%!' ?&"C&' #)$/S"*"V%S#*' S.#!#S$/!%-7
$%S-' [/:V:' -$!/#>' W"&#$%"&' T!/+/!/&S/0' #*$%$)</' #&<'
.#A%$#$'T!/+/!/&S/0' /$S:]' "!' #SS"!<%&V' $"' $./%!'<"S7

)>/&$/<' "SS)!!/&S/' #$' $./' -$)<%/<' !%E/!' -$!/$S./-'
%&'$./'T#-$0'"!'%&'-%>%*#!')&<%-$)!A/<'!%E/!'$GT/-'%&'
 /&$!#*' J)!"T/' ["&*G' -T/S%/-'C%$.' #&' #TT!"T!%#$/'
#!/#'"+'<%-$!%A)$%"&'C/!/'$#?/&'%&$"'#SS")&$]:'M&'#<7
<%$%"&0'$./'$"$#*'&)>A/!-'"+'#**'/YT/S$/<'JkU'$#Y#'%&'
D"!#E%#&'*#!V/' *"C*#&<'!%E/!-' [9#.!=<?"E='/$'#*:0'
1225]'C/!/' S">T#!/<'C%$.' $./' &)>A/!-' +")&<' %&'
$./'-T!%&V'-#>T*/-'"+'1225:
K"&7%&<%V/&")-'-T/S%/-'C/!/'S*#--%B/<'#SS"!<7

%&V'$"'D*z?"E-?�'#&<'P$�A*"'[122Q]'#&<'k#&"E'/$'#*:&
[122g]'C."'T!/-/&$/<'#'mV!/G'*%-$n'"+'-T/S%/-'C%$.'
)&?&"C&' */E/*' "+' %&E#-%E/&/--0' #' mC.%$/' *%-$n' "+'
-T/S%/-'C%$.'*"C'*/E/*'"+'%&E#-%E/&/--0'#&<'#'mA*#S?'
*%-$n'"+'-T/S%/-'"+'.%V.'%&E#-%E/&/--:

Fish 

,%-.' C/!/' S"**/S$/<' Z)#&$%$#$%E/*G' #$' $/&' 422' >'
-$!/$S./-'#*"&V'$./'!%V.$'A#&?'"+'$./'D"!#E#'#&<'$./'
*/+$' A#&?'"+' $./'FGH/' AG' /*/S$!"B-.%&V' ["&/'.#&<7
./*<'#&"</0'J,jI',JO'342220'i"&<#'34'?c0'�'422'
{0'Q2';0'827g2'iW]'+!">'#'<!%+$%&V'A"#$'"&/'$"'BE/'
>/$!/-'+!">'$./'A#&?:'P$)&&/<'B-.'C/!/'S"**/S$/<'
AG'.#&<'&/$'[32'>>'>/-.'-%W/]:';-%</'+!">'A*/#?'
,+-".3"%& *+-".3"%0'C.%S.'C/!/' -%V&%BS#&$*G'<">%7
&#&$0'#**'B-.'S"**/S$/<'C/!/'>/#-)!/<'#&<'C/%V./<'
%&<%E%<)#**G:',"!'A*/#?0'3g741'-T/S%>/&-'C/!/'>/#-7
)!/<'#&<'C/%V./<'%&<%E%<)#**G'#$'/#S.'-$!/$S.'#&<'
$./' !/-$' A)*?7C/%V./<' #&<' S")&$/<:';+$/!' -)!E/G7
%&V0'#**'B-.'C/!/'!/*/#-/<'A#S?'%&$"'$./'!%E/!'#*"&V7
-%</' $./'"TT"-%$/'A#&?:'U./',_ '!#$%"' [i"*|z?'#&<'
i/&-/*0' 3651]0' %&<%S#$%&V' $./' !/*#$%"&-.%T'A/$C//&'
&"&7T!/<#$"!G' #&<' T!/<#$"!G' B-.0'C#-' S#*S)*#$/<'
#-'#'!#$%"'A/$C//&'$./%!'A%">#--'!/T"!$/<'%&'-)!E/G'
S#$S./-:'
F#$#' "&' #&V*%&V' %&$/&-%$G' #&<' /�S%/&SG0' B-.'

-T/S%/-' #&<' -%W/' S">T"-%$%"&' #$' $./' FGH/' 1' #&<'
D"!#E#'1'#&V*%&V'V!")&<-'[C.%S.'S"!!/-T"&<'C%$.'
$./'(PkF1'-)!E/G'-/S$%"&-]'C/!/'"A$#%&/<'+!">'!/V7
)*#!*G' -)>>#!%-/<' #&V*%&V' !/S"!<-' #E#%*#A*/' /#S.'
G/#!'#$'$./'S*"-/'"+'$./'#&V*%&V'-/#-"&:',%V)!/-'"&'
-$"S?%&V' #&<' #&V*%&V' S#$S./-' +"!' %&<%E%<)#*' G/#!-'
C/!/'T!"E%</<'AG'$./'./#<Z)#!$/!-'"+'$./'D"!#E%#&'
;&V*/!-'\&%"&:';-' B-.' +"!' -$"S?%&V' T)!T"-/-' #!/'
)-)#**G' #E#%*#A*/' %&' -%W/' #&<' #V/' S#$/V"!%/-' $.#$'
<%`/!'A/$C//&'G/#!-0'#&<'/E/&'A/$C//&'%&<%E%<)#*'
-$"S?%&V' /E/&$-' <)!%&V' "&/' G/#!0' $./' #TT!"T!%#$/'
>%&%-$/!%#*' %&-$!)S$%"&' [M>T*/>/&$#$%"&' k!"E%-%"&'
K":365_122^'"+'$./' W/S.',%-./!G'a#C'K":'66_122^]'
T!"E%</-' !)*/-' "&' ."C' $"' S"&E/!$' %&<%E%<)#*' -%W/'
#&<' #V/' S#$/V"!%/-' %&$"' "&/' #TT!"T!%#$/' S#$/V"!G0'
%:/:' 1�' +"!' S#!T' #&<' 2�' +"!' "$./!' B-.' %&' $.%-' S#-/'
-$)<G:' "&E/!-%"&'!#$/-'C/!/'#*-"'-)TT*%/<'+"!'>"!7
$#*%$G'#&<'-)!E%E#*'!#$/-'+"!'<%`/!/&$'-T/S%/-_S#$/V"7
!%/-'S">T#!/<'$"'$./'B-.'S#$/V"!G'-)VV/-$/<'AG'$./'
-$"S?%&V'T*#&:' "&E/!-%"&'$"'"&/'#V/'S#$/V"!G'/&#7
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 &

A*/-'S">T#!#A%*%$G'#&<'#&'#TT!"T!%#$/'/E#*)#$%"&'"+'
-$"S?%&V'%&$/&-%$G'#&<'/�S%/&SG'A/$C//&'G/#!-'#&<'
%&<%E%<)#*'C#$/!'A"<%/-:'U./'!#$%"'A/$C//&'&)>A/!'
"+'B-.'-$"S?/<'#&<'S#)V.$'%-'T!/-/&$/<'#-'#'!#$/'"+'
!/$)!&'+"!'%&<%E%<)#*'-T/S%/-:

RESULTS 

Benthic macroinvertebrates

*+,$-$./0)0$.1$'/2/$-

;' *%-$' "+' $#Y#' +")&<' -%&S/' 3658' %-' T!"E%</<' %&'
;TT/&<%Y' 3' [L%E/!' D"!#E#]' #&<' 1' [L%E/!' FGH/]:'
;*$"V/$./!0'1Q1' $#Y#'C/!/' +")&<'#$' $./'FGH/'L%E/!'
#A"E/' $./' S"&X)/&S/'C%$.' $./'D"!#E#'L%E/!' [12^'
-T/S%/-0'8g' $#Y#'C/!/' %</&$%B/<'#$'V/&/!#'"!'.%V.7
/!' $#Y"&">%S' */E/*-]:' U.!//' &"&7%&<%V/&")-' -T/7
S%/-' C/!/' #-S/!$#%&/<@' :()*/(02.6"%& *3)$0('*."/<&
 $)4(6+204"%& 3*)$#($'!%& #&<& =.!$%%!3*& 0(+2/(.04*9&
UC/&$G' "&/' -T/S%/-' #!/' S#$/V"!%-/<' #-' $.!/#$/&/<'
#SS"!<%&V' $"' M\ K' S#$/V"!%/-' [-//' ;TT/&<%Y' 3]:'
 #<<%-'XG0'>!)('!%&0"3#)*)"%0'S"&-%</!/<'!/V%"&#**G'
/Y$%&S$0'C#-' +")&<' %&' 1225' #&<'?!#!)$%& ).$0"3#)*)*0'
S!%$%S#**G' /&<#&V/!/<' -T/S%/-' C#-' +")&<' %&' 1232:'
;<<%$%"&#*'-T/S%/-'A/*"&V%&V'$"'$./'S#$/V"!%/-'m/&7
<#&V/!/<n'[32'-T/S%/-]0'mE)*&/!#A*/n'[Q'-T/S%/-]'"!'
m&/#!*G'$.!/#$/&/<n'[4'-T/S%/-]'C/!/'+")&<'C%$.%&'
<%`/!/&$'T/!%"<-0'>#%&*G'#+$/!'366Q:'
U./'$"$#*'&)>A/!'"+'$#Y#'!/S"!</<'#$'$./'D"!#E#'

L%E/!'-$!/$S.')T-$!/#>'$./'S"&X)/&S/'C%$.'$./'FGH/'
L%E/!'C#-'345'[68'-T/S%/-'"!'-T/S%/-'V!")T-0'^1'$#Y#'
%</&$%B/<' #$' V/&/!#' "!' .%V./!' $#Y"&">%S' */E/*-]:'
U./' &"&7%&<%V/&")-' -T/S%/-' ="6!%$*& )$6.$3*' #&<'
=.!$%%!3*&0(+2/(.04*'C/!/'T!/-/&$:'U/&'-T/S%/-'#!/'
S#$/V"!%-/<'#-'m$.!/#$/&/<n'#SS"!<%&V'$"'M\ K'S#$7
/V"!%/-'[-//';TT/&<%Y'1]:'I&/'-T/S%/-'"+'$./'S#$/V"7
!G'mS!%$%S#**G'/&<#&V/!/<n0'>#GXG';*!)(0"%&)!3!++"%0'
C#-'+")&<'%&'1221:';<<%$%"&#*'-T/S%/-'A/*"&V%&V'$"'
$./' S#$/V"!%/-' m/&<#&V/!/<n' [4' -T/S%/-]0' mE)*&/!7
#A*/n'[^'-T/S%/-]'"!'m&/#!*G'$.!/#$/&/<n'[1'-T/S%/-]'
C/!/'+")&<'#+$/!'366Q0'>#%&*G'%&'1225:

3-+4"'!') $5) '!./67+-2/2+2/8!) '+.14/-9) 0+.1+/9-)
/-)'1%/-9):;;<

U./' -T!%&V' -/>%Z)#&$%$#$%E/' -#>T*/-' $#?/&' %&'
1225'C/!/'#&#*G-/<'%&'</$#%*:'P%Y$G'$C"'$#Y#'[%&S*)<7
%&V'^'>#GXG'-T/S%/-'#&<'g'S#<<%-'XG'-T/S%/-]'C/!/'
+")&<'#$'$./'FGH/'L%E/!'[;T!%*'15]'#&<'88'$#Y#'[%&7
S*)<%&V'5'>#GXG'-T/S%/-0'3'-$"&/XG'#&<'31'S#<<%-'
XG'-T/S%/-]'C/!/'+")&<'#$'$./'D"!#E#'L%E/!'[D#G'1]'
[+"!' -T/S%/-' *%-$' "+'JT./>/!"T$/!#0'k*/S"T$/!#'#&<'
U!%S."T$/!#'-//'U#A*/'1]:'U./'*"C*#&<'-T/S%/-'-*%V.$7
*G'<">%&#$/<'%&'A"$.'-#>T*/-'[S#:'88h'"+'$#Y#]:'U./'
<%`/!/&S/' %&' W"&#$%"&' T!/+/!/&S/-' C#-' /E%</&$'
-%&S/' $./' T/!S/&$#V/' "+' !.%$!#*' -T/S%/-' C#-' 13:5h'

#&<' 5:5h' #$' $./' FGH/' #&<'D"!#E#' !%E/!-0' !/-T/S7
$%E/*G' [$./' !/-T/S$%E/' T/!S/&$#V/' "+' T"$#>#*' -T/7
S%/-'C#-'Q2:4h'#&<'56:2h]:';&"$./!'<%`/!/&S/'C#-'
+")&<'%&'T!"T"!$%"&'"+'#S$%E/'#&<'T#--%E/'B*$!#$"!-'
A"$.'%&'$./'FGH/'L%E/!'[Q:4'#&<'3:Qh0'!/-T/S$%E/*G]'
#&<'$./'D"!#E#'L%E/!'[34:8'#&<'2:8h0'!/-T/S$%E/*G]:'
 "&S/!&%&V' $./'>%S!".#A%$#$'T!/+/!/&S/-0' $./' -T/7
S%/-'%&'$./'FGH/'L%E/!'/E%&S/<'.%V./!'T!/+/!/&S/-'$"'
>"!/' S")!-/7V!#%&/<' -)A-$!#$/' *%?/' #?#*' #&<' *%$.#*'
[34:Q' #&<'18:4h0' !/-T/S$%E/*G]' %&' S">T#!%-"&'C%$.'
$./' D"!#E#' L%E/!' [8:2' #&<' 3Q:Qh0' !/-T/S$%E/*G]'
C./!/'>#%&*G' $./' -T/S%/-' T!/+/!!%&V'T/*#*' [1Q:2h]'
#&<'T.G$#*'[18:4h]'"SS)!!/<:
U./'%&<%S/-'"+'-#T!"A%$G'%&<%S#$/<'>%<<*/'A/$#7

>/-"-#T!"A%$G'#$'A"$.'-%$/-'[$./'FGH/'L%E/!@'1:230'$./'
D"!#E#'L%E/!@'1:38]:';'.%V./!'T!"T"!$%"&'"+'-T/S%/-'
"SS)!!%&V'#*-"'%&'"*%V"-#T!"A%$G'C#-'T!/-/&$'%&'$./'
FGH/'L%E/!'[14:^h]'$.#&'%&'$./'D"!#E#'L%E/!'[^:gh]:'
;'S">T#!%-"&'"+'-T/S%/-'%</&$%B/<'%&'$./'-T!%&V'

-#>T*/-' "+' 1225' C%$.' T!"T"-/<' *%-$' "+' $GT%S#*'
T"$#>#*' -T/S%/-'C#-'<"&/' [-//'U#A*/'1]:'I+'3g'/Y7
T/S$/<'>#GXG'-T/S%/-0'6'#&<'5'-T/S%/-'C/!/'+")&<'
%&' $./'FGH/'L%E/!' #&<'D"!#E#'L%E/!0' !/-T/S$%E/*G:'
U/&'-$"&/XG'-T/S%/-'-.")*<'A/'T!/-/&$'#$'$./'!/-T/S7
$%E/'-$!/#>'$GT/0'."C/E/!0'"&*G')&%</&$%B/<'-T/S%7
>/&'"+' $./' V/&)-' !"#).*' "SS)!!/<' %&' $./'D"!#E#'
L%E/!:'U./'"SS)!!/&S/'"+'3Q'T"$#>#*'S#<<%-'XG'-T/7
S%/-'%-'#--)>/<0'"&*G'Q'[#&<')&%</&$%B/<'-T/S%/-'"+'
V/&)-'@2'.(0)$+*]'#&<'5'-T/S%/-'C/!/'+")&<'%&'$./'
FGH/'L%E/!'#&<'D"!#E#'L%E/!0'!/-T/S$%E/*G:
M&' #<<%$%"&' $"' $./' $GT%S#*' T"$#>#*' -T/S%/-0' $./'

-T/S%/-' C%$.' */--' -T/S%BS' !/Z)%!/>/&$-' "!' /E/&'
)A%Z)%$")-' "&/-' )-)#**G' "SS)!' %&' $./' !/-T/S$%E/'
-$!/#>'$GT/:';'$"$#*'&)>A/!'"+'#$'*/#-$'38'JkU'-T/7
S%/-' [!/V#!<*/--' "+' $./' $GT%S#*' T"$#>#*' -T/S%/-]' %-'
/YT/S$/<' %&' $.%-'-$!/#>'$GT/')&</!' $./'V""<'!%E/!'
./#*$.'S"&<%$%"&'%&'-T!%&V'-/#-"&:'U.%-'&)>A/!'C#-'
&"$'#S.%/E/<'#$'$./'FGH/'L%E/!'[31'-T/S%/-]'A)$'"E/!7
S#>/'#$'$./'D"!#E#'L%E/!'[12'-T/S%/-]:

Fish 

=1!0/!')0$.1$'/2/$-)

;*$"V/$./!0' ^46Q'#&<'1^5Q'B-.' %&<%E%<)#*-' [3Q1:3Q'
#&<'335:21'?V]0' !/-T/S$%E/*G0'C/!/' S"**/S$/<' %&' $./'
-)!E/G/<' -$!/$S./-' "+' $./'D"!#E#' #&<'FGH/' !%E/!-'
[U#A*/'4]:'U./'!/-T/S$%E/'&)>A/!-'"+'-T/S%/-'C/!/'1^'
�'3'.GA!%<'#&<'14'�'3'.GA!%<'A/*"&V%&V'$"'Q'%</&$%S#*'
+#>%*%/-'[ GT!%&%<#/0'J-"S%<#/0'P%*)!%<#/0'O#<%<#/0'
k/!S%<#/'#&<'O"A%%<#/]'%&'/#S.'!%E/!:'c%$.'!/-T/S$'
$"' $./' </&-%$G0' A*/#?'C#-'>#!?/<*G' $./' <">%&#&$'
B-.'-T/S%/-' %&'A"$.'!%E/!'-$!/$S./-:' M$-'T!"T"!$%"&-'
%&' $./' $"$#*' B-.' &)>A/!-' #&<' A%">#--' #>")&$/<'
$"' 58:21' #&<' 3Q:53h0' #&<' g4:52' #&<' 12:^3h' %&' $./'
D"!#E#'#&<'FGH/'!%E/!-0'!/-T/S$%E/*G:'
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Table 2. Typical potamal species expected along the river stretches studied. Note: + = species observed after 

1975, * species found in spring 2007

 5@35 (A3B130
!1735'<=>38
-4;690?4

!1735'/456768'
&69C;42

*
-
D
*
/
*
!
 
-
+
*
!
%

;*!)$%&-"#!.*)"%'J#$"&0'3g52 �
;*!)$%&A"%#*)"%'[a%&&�0'35Q3] �� ��
;*!)$%&3!B"%'K#E=-0'363g �
N!#S.GS/!S)-'.#!!%-/**#
C*!3$%&+"#)"(%*'[N)!>/%-$/!0'3g46] �� ��
C*!3$%&/*#.".*'P$/T./&-0'3g48 �� ��
C*!3$%&0%!"'(.$D"+(."/'j/`/!>)/**/!0'36Q2 � �
E#'2(3"."%&*".*3)$*#"%'[N)!>/%-$/!0'3g46]
E#'2(3"."%&$3%$63$%'U.">#-'�'P"C#0'3652
E04!/!.*&D"+6*)*'a%&&�0'358g
E04!/!.!++*&/!%(+!"#*'[N!#)/!0'3g85]
E04(.(3&D$.6('[I*%E%/!0'3563]
@!0)*6!3$*&#(!."+*3%'L"-$"S?0'3g55 � �
@!0)*6!3$*&F*D*'L"-$"S?0'3g55 � ��
C4(.()!.0!%&0$#)!)$'[J#$"&0'3g53]
G%(32#4$*&$63()*'[c#*?/!0'3g48]
:*+$36!3$*&+(36$#*"'*'[I*%E%/!0'3563]
:()*/*3)4"%&+")!"%'[a%&&�0'35Q5] �� ��

-
&
*
)
 
-
+
*
!
%

,63!)$3*&!+!6*3)"+*'[j*#T=*/?0'3628]
G%(0!.+*&6.*//*)$#*'[k"<#0'35Q3]
G%(0!.+*&(-%#".*'[9/e/!-$/<$0'3g^2]
G%(0)!3*&%!..$#(.3$%'[k%S$/$0'3gg3]
 !"#).*&A"%#*'[a%&&�0'358g] ��'a/)S$!#'-T:
H*.)4*/!*&D$).$0!33$%'[N)!>/%-$/!0'3g46]
:!.+('!%&'$%0*.'[L#>A)!0'3g^1]
>$04(3(0!.+*&)*".$#*'[k%S$/$0'3g^3]
I*!3$(0)!.2B&3!-"+(%*'[a%&&�0'358g]
J*3)4(0!.+*&*0$#*+$%'[K/C>#&0'3g4Q]

+
!
")
D
 
-
+
*
!
%

;.*#42#!3)."%&%"-3"-$+"%' )!$%-0'3g4^
C!.*#+!*&*+-$/*#"+*'[L#>A)!0'3g^1]
C!.*#+!*&*+-(6"K*)*'[i#V/&0'3gQ2]
C!.*#+!*&*33"+$#(.3$%'[P$/T./&0'3g4Q] � ��
C!.*#+!*&'$%%$/$+$%'[P$/T./&-0'3g4Q] � ��
C!.*#+!*&3$6.(3!.D(%*'[L/�%)-0'35g4]
@2'.(0%2#4!&-"+6*.(/*3(."/'D#*%S?G0'3655 � �
@2'.(0%2#4!&#(3)"-!.3*+$%'DSa#S.*#&0'3gQ8 �� ��
@2'.(0%2#4!&!B(#!++*)*'F)+")!0'3g^3 ��
@2'.(0%2#4!&6"K*)*'k%S$/$0'3g4^
@2'.(0)$+*&*36"+*)*'D"-/*G0'3611 ��iG<!"T$%*#'-T:
@2'.(0)$+*&%0*.%*' )!$%-0'3g4^ ��
C4!"/*)(0%2#4!&+!0$'*'[k%S$/$0'3g4^]
8!".!#+$0%$%&-$/*#"+*)*'[a%&&�0'358g] �� ��
:%2#4(/2$*&0"%$++*'[,#A!%S%)-0'35g3]
>!)('!%&0"3#)*)"%'[,#A!%S%)-'3564] ��
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'((

U./'T!"T"!$%"&'"+'"$./!'B-.'-T/S%/-'%&'$./'$"$#*'
B-.' </&-%$G' %&' -)!E/G/<' -$!/$S./-' "+' $./' D"!#E#'
!%E/!' <%<' &"$' /YS//<' 8h0' >"-$' &)>/!")-' #>"&V'
$./>' A/%&V' S.)A0' >L"*+$"%& #!04*+"%0' A#!A0' ;*.-"%&
-*.-"%0'A%e/!*%&V0'M4('!"%&*/*."%0'#&<'C.%$/7B&&/<'
V)<V/"&0' M(/*3(6(-$(& D+*'2N(D$0' C%$.' ^:g80' 4:530'
4:44'#&<'4:24h0'!/-T/S$%E/*G:'I$./!'%>T"!$#&$'S">7
>/!S%#*' #&<' V#>/' B-.' -T/S%/-' /YS//</<' $./' */E/*'
"+' &)>/!%S#*' T!"T"!$%"&' "+' 3h' "&*G' !#!/*G' [&#-/0'
C4(3'.(%)(/*&3*%"%&#&<'#-T0',%0$"%&*%0$"%&C%$.'3:85'
#&<' 3:^Qh0' !/-T/S$%E/*G]0' ."C/E/!0' -">/' "+' $./>'
T!"E/<'#'-%V&%BS#&$'T!"T"!$%"&'!/V#!<%&V'$./'A%"7
>#--:'U./'.%V./-$'BV)!/-'C/!/' !/S"!</<' +"!' S">7
>"&'S#!T0'C20.$3"%& #*.0$(0' "+'C.%S.'T!"T"!$%"&' %&'
$./'$"$#*'A%">#--'C#-'3g:53h0'C.%*-$'"&*G'2:34h'%&'
B-.'</&-%$G'[>/#&'%&<%E%<)#*'C/%V.$'828Q:5'V]0'+"*7
*"C/<'AG'A#!A'#&<'k!)--%#&'S#!T0'C*.*%%$"%&6$-!+$(0'
C%$.'3Q:5Q'#&<'3Q:^2h0'!/-T/S$%E/*G:';>"&V'18'!/7
S"!</<'B-.'-T/S%/-'%&'$./'D"!#E#'L%E/!0'4'"+'$./>'

[k!)--%#&' S#!T0' $"T>")$.' V)<V/"&0' :%!"'(.*%-(.*&
0*.D*0'#&<'$)A/&"-/'V"AG0':.()!.(.4$3"%&%!/$+"3*.$%]'
C/!/' &"&7%&<%V/&")-:' U./' ,_ ' !#$%"' "+' $./'C."*/'
B-.' S">>)&%$G' S"!!/-T"&</<' $"' ^:1^' %&' $./' -)!7
E/G/<'-$!/$S.'"+'$./'D"!#E#'L%E/!:
N/-%</-'<">%&#&$'A*/#?'[g4:5h'"+'$"$#*'B-.'</&7

-%$G' �' -//' #A"E/]0' $./' T!"T"!$%"&' "+' "$./!' -T/S%/-'
"SS)!!/&S/'C#-'>)S.'*"C/!'%&'$./'FGH/'L%E/!'#&<'
"&*G'!#!/*G'/YS//</<'$./'1h'$.!/-."*<0'*%?/'%$'.#T7
T/&/<'%&'S#-/'"+'C.%$/'A!/#>0',-.*/$%&-O(!.N3*0'#&<'
A#!A'C%$.'4:g3'#&<'1:g5h0'!/-T/S$%E/*G:'U./'T!"T"!7
$%"&' "+' "$./!' %>T"!$#&$' V#>/' B-.' C#-' Z)%$/' *"C'
C%$.'>#Y%>)>'E#*)/-'%&'S">>"&'A!/#>'[,-.*/$%&
-.*/*]0' S.)A0' %</' [ !"#$%#"%& $'"%]0' #-T' #&<' !"#S.0'
M")$+"%&.")$+"%0'C%$.'3:g^0'3:480'3:1Q0'3:31'#&<'3:24h0'
!/-T/S$%E/*G:'c%$.' !/-T/S$' $"' A%">#--0' $./' .%V./-$'
T!"T"!$%"&'A/*"&V/<'$"'A#!A'[15:44h]0'+"**"C/<'AG'
A*/#?0'S">>"&'A!/#>'#&<'%</'C%$.'12:^30'31:^g'#&<'
33:32h:'UC"'&"&7%&<%V/&")-'B-.' -T/S%/-'C/!/' !/7

Table 3. Fish assemblage composition upstream of the con!uence between the rivers Morava and Dyje, as 

recorded during the JDS2 survey. Note: n = total individuals, W = "sh biomass in g

!1735'/45676 !1735'<=>3

(A3B130 9 E F E 9 E F E

;9&-*.-"%& 3Q4 4:53 1503g3:5 3Q:5Q 53 1:g5 430658:^ 15:44
,9&*+-".3"% 40422 58:21 1Q0314:6 3Q:33 10254 g4:52 140gg^:4 12:^3
C9&3*%"% Q6 3:85 3183:1 2:55 6 2:4Q 80212:2 ^:16
C9&6$-!+$(& ^3 2:64 1Q0Q23:2 3Q:^2 1g 3:31 30^63:2 3:15
,9&*%0$"% Q^ 3:^Q 30865:1 2:6g 44 3:48 g0442:8 5:31
&>9&#!04*+"%& 134 ^:g8 350865:4 32:g8 34 2:8^ ^05Q1:2 ^:25
 9&$'"% 43 3:1Q 3106g8:^ 33:32
 9&+!"#$%#"% 4 2:2g 14:g 2:23
M9&*/*."%& 3^5 4:44 44g:3 2:13
,9&-.*/*& 33 2:18 5066g:5 ^:64 ^Q 3:g^ 3^86g:2 31:^g
,9&-O(!.N3* 11 2:83 812:6 2:41 6^ 4:g3 40555:6 4:14
,9&%*0* 3 2:24 412:2 2:12
>9&&!.2)4.(04)4*+/"% 3 2:2^ ^Q:2 2:2^
M9&.")$+"% 331 1:88 10388:^ 3:44 1Q 3:24 gg3:2 2:58
M9&.")$+"%&B&,9&-O(!.N3* 1 2:28 g6:Q 2:2Q 3 2:2^ 16:2 2:21
M9&D+*'2N(D$& 344 4:24 Q6Q0^ 2:^4 34 2:8^ ^8:3 2:2^
19&6(-$( 4g 2:gQ 36Q:Q 2:31 3 2:2^ 32:2 2:23
:9&0*.D*& 3 2:24 5:2 2:2^
C9&#*.0$( Q 2:34 4204^2:2 3g:53
P9&D$/-* 1 2:28 16:^ 2:21
E9&+"#$"% 4 2:2g 10Qg1:2 3:Q8 Q 2:11 80Q12:2 ^:g2
>9&6+*3$%& 34 2:42 340^24:5 g:1Q 4 2:34 1026^:2 3:56
 9&+()* 41 2:54 308Q6:2 2:65 3 2:2^ 3Q:5 2:23
:9&F"D$*)$+$%& 32 2:14 662:2 2:Q3 3^ 2:8g 866:3 2:83
19&%#4.*!)%!. Q 2:11 358:2 2:38
>9&+"#$(0!.#* g 2:3g 4Q6:2 2:14 3 2:2^ 162:2 2:18
59&7$36!+ 3 2:24 334:2 2:25 3 2:2^ 1g2:2 2:1^
59&%).!-!. 4 2:31 g^:2 2:25
:9&%!/$+"3*.$%& 3 2:24 3:2 2:223 3 2:2^ 3:3 2:223
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9:';<=>/?'/$'#*:@'9""A/&$."-'#&<'B-.'"+'*"C/!'D"!#E#'#&<'FGH/

'('

S"!</<'�'k!)--%#&'S#!T'#&<'$)A/&"-/'V"AG:'U./',_ '
!#$%"'"+'$./'C."*/'B-.'S">>)&%$G'S"!!/-T"&</<'$"'
4:^2'%&'$./'-)!E/G/<'-$!/$S.'"+'$./'FGH/'L%E/!:

3-94/-9)"/!4&))

N"$.'-$!/$S./-0'A/*"&V%&V'$"'#&V*%&V'V!")&<-'"+'$./'
D"!#E%#&' ;&V*%&V' \&%"&0' #!/' !/V)*#!*G' -$"S?/<'
C%$.'S">>/!S%#*'#&<'V#>/'B-.'-T/S%/-:' ">>"&'
S#!T'[1�'S#$/V"!G]'<">%&#$/'C%$.'!/-T/S$'$"'-$"S?7
%&V'A%">#--:' #!T'#E/!#V/'!#$/-'"+'!/$)!&'#>")&$'$"'
34:Q'#&<'3g:8h'%&'$./'FGH/'1'#&<'D"!#E#'1'#&V*%&V'
V!")&<-0'!/-T/S$%E/*G:'k!/<#$"!G'B-.'[T%?/0'W#&</!0'
>*3'!.& +"#$(0!.#*0' J)!"T/#&' S#$B-.0' >$+"."%& 6+*3$%0'
#-T]'#!/')-)#**G'!/*/#-/<'#-'2�'#V/'S#$/V"!G0'."C/E7
/!0'$./%!'!#$/-'"+'!/$)!&'<"'&"$'/YS//<'32h'[U#A*/'^]:'
O#>/'B-.'[S.)A0'A#!A0'&#-/0'A)!A"$0' ()*& +()*0'#&<'
"$./!-]' #!/' #*-"' -$"S?/<' +"!' $./' #&V*%&V' T)!T"-/-'
A)$'$./%!'!#$/-'"+'!/$)!&'!#&V/'H)-$'A/*"C'3h:
I&' #E/!#V/0' #*$"V/$./!' ^g6' B-.' [gQ1' ?V]' #!/'

S#)V.$'/#S.'G/#!'AG'#&V*/!-' %&' $./'FGH/'1'#&V*%&V'
V!")&<0' C.%*-$' %&' $./' D"!#E#' 1' #&V*%&V' V!")&<'
$./-/' BV)!/-' #!/' $C%S/' #-' .%V.' [g48' B-._3545' ?V]'
[U#A*/' ^]:'  #!T' <">%&#$/' %&' A%">#--' S">T!%-%&V'
^6:2'#&<'^2:^h'"+'$./'$"$#*'#&V*%&V'G%/*<'%&'$./'FGH/'
1'#&<'D"!#E#'10'!/-T/S$%E/*G:'F/-T%$/'*"C'&)>A/!-'
"+' J)!"T/#&' S#$B-.' S#)V.$' AG' #&V*/!-' [31' #&<' 42'
%&<%E%<)#*-' %&'FGH/'1'#&<'D"!#E#'10'!/-T/S$%E/*G]0'
$./%!'!/-T/S$%E/'#&V*%&V'G%/*<'A%">#--'%-'$./'-/S"&<'
.%V./-$'C%$.'3^5'#&<'1^5'?V0'C.%S.'S"!!/-T"&<-'$"'
$./'>/#&'%&<%E%<)#*'C/%V.$'"+'31:18'#&<'g:14'?V:

DISCUSSION

Benthic macroinvertebrates 

N/&$.%S'>#S!"%&E/!$/A!#$/-'.#E/'E#!%")-' +)&S$%"&-'
%&' #Z)#$%S' /S"-G-$/>-:' ;&#*G-/-' "+' -">/' "+' $./>'
[/:V:' #&' #--/-->/&$' "+' T!"<)S$%"&' "!' -)%$#A%*%$G' #-'
B-.'+""<]'#!/'<%�S)*$'$"'/E#*)#$/'C%$.")$'/Y$/&-%E/'
Z)#&$%$#$%E/'<#$#:'U.%-'$GT/'"+'<#$#'%-0'."C/E/!0'&"$'
#E#%*#A*/:' I&' $./' "$./!' .#&<0' -/>%Z)#&$%$#$%E/' "!'
-">/$%>/-'/E/&'Z)#*%$#$%E/'<#$#'V/&/!#**G'S#&'A/'/Y7
T*"%$/<'+"!'A%"%&<%S#$%"&'#&<_"!'/S"*"V%S#*'-$#$)-'#-7
-/-->/&$:';*-"'*"&V7$/!>'S.#&V/-'"+'A%"$"T/-'S#&'A/'
</$/S$/<'E%#'S">T#!%-"&'"+'$#Y"&">%S'"!'+)&S$%"&#*'
-$!)S$)!/' "+' A/&$.%S' #--/>A*#V/-:' K/E/!$./*/--0'
-#>T*%&V'<%�S)*$%/-'#&<'%&S">T*/$/'/S"*"V%S#*'-$#7
$)-'#--/-->/&$'-G-$/>'"+'$./' W/S.'T"$#>#*'!%E/!-'
!#$./!'*%>%$/<'$./'/YT*"!#$%"&'"+'#SS/--%A*/'<#$#:
U./' $"$#*'&)>A/!'"+' $#Y#'"+'S/!$#%&' *"S#*%$%/-' %-'

"&/'"+'E/!G'-%>T*/'A%"<%E/!-%$G'>/#-)!/-0'#--)>%&V'
$./'S">T#!#A*/'<#$#'-")!S/-:'M&'$./'S">T#!%-"&'"+'
/E#*)#$/<'!%E/!'-$!/$S./-0'$./'&)>A/!'"+'$#Y#'"+'$./'
FGH/'L%E/!'%-'&/#!*G'$C%S/'#-'$.#$'"+'$./'D"!#E#'L%E/!'
[1Q1'#&<'345'$#Y#0'!/-T/S$%E/*G]:''i"C/E/!0'$./'.%V.'
&)>A/!'"+'$#Y#'+")&<'#$'$./'FGH/'L%E/!'"!%V%&#$/<'
+!">'#'E/!G'T!/S%-/'%&E/-$%V#$%"&'[i"!-=?0'1223]:'K"'
-)S.'/Y$/&-%E/'#&<'</$#%*/<' -$)<G'C#-'T/!+"!>/<'
#$'$./'D"!#E#'L%E/!:';+$/!'/YS*)<%&V'!/-)*$-'"+'$.#$'
-$)<G0' $./' $"$#*' &)>A/!' "+' $#Y#' "+' $./'FGH/' L%E/!'

Table 4. Stocking level, angling yield and rate of return (ind.) for the Dyje 2 (D2) and Morava 2 (M2) "shing 

grounds between 2006 and 2010. Note: *Herbivorous "sh = grass carp, Ctenopharyngodon idella; silver carp, 

Hypophthalmichthys molitrix; bighead carp, Aristichthys nobilis. **Others = (R. rutilus, S. erythrophthalmus, G. 

cernuus, C. auratus gibelio, C. carassius, A. alburnus, L. idus and rarely others)

(24B?19G'5623 %9GH19G'=13H@

19@171@I6H0 ?G 19@171@I6H0 ?G 5623'4J'532I59'KEL

PT/S%/- F1 D1 F1 D1 F1 D1 F1 D1 F1 D1
E9&+"#$"% 3g3 1g1 38 Q5 31 1Q 41 Q3 Q:Q 6:1
C9&#*.0$( gg8 g65 Q52 551 312 3QQ ^11 521 34:Q 3g:8
I9&)$3#* 3 3 1 3
,9&-.*/* Q5 g5 ^Q 54
 9&#!04*+"% 10^12 18 Q 1^ 11 36 2:1
;9&-*.-"% 30222 612 32 32 g 53 35 344 2:g 5:5
C9&3*%"% 30g22 3g Q Q �2:28
P9&D$/-* 30822 38 4 4 �2:28
�i/!A%E"!")-'B-. ^ 1g 4^ 135
,9&*%0$"% Qg2 5 Q 41 31 86 ^:5
:9&F"D$*)$+$% 4 4 3 3
>9&+"#$(0!.#* 1132 11 48 46 6^ 5^ 3:g
>9&6+*3$% ^Q4 32 31 42 3^5 1^5 Q:8
,9&*36"$++* �3 Q �3 ^
 9&+()* 12^2 Q1 �3 5 �3 Q 2:4
��I$./!-' 122 12 13Q 42g 82 342 38^:2
UIU;a ^g6 g48 gQ1 3545
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'()

C#-' /E%</&$*G' *"C/!' [3gg]:' U./' $"$#*' &)>A/!-' "+'
$#Y#'+")&<'#$'A"$.'-$!/$S./-'%&'1225'[>"&%$"!%&V'"+'
$./'D"!#E#'L%E/!';)$."!%$G'#&<'(FP1'!/-)*$-]'C/!/'
&/#!*G'$./'-#>/'[328'#&<'32g'$#Y#]:'U./'S">T#!%-"&'
"+'&)>A/!-'"+'$#Y#'A/$C//&'T/!%"<-'%-'T"--%A*/'$#?7
%&V'%&$"'#SS")&$'$.#$'/-T/S%#**G'%&'$./'3-$'T/!%"<'"&*G'
$./'!%d/'T#!$-'"+'A"$.'!%E/!-'C/!/'-#>T*/<0'-"'*"C/!'
&)>A/!-'"+'$#Y#'C%$.%&'$./'T/!%"<'"+'365Q73668'#!/'
S#)-/<' AG' #' -T/S%BS' -#>T*%&V'>/$."<0' #-'C/**' #-'
#'.%V./!'*/E/*'"+'#&$.!"T"V/&%S'<%-$)!A#&S/-0'/-T/7
S%#**G'"!V#&%S'T"**)$%"&:'U./'</S!/#-/'"+'$.%-'$GT/'"+'
T"**)$%"&0'/-T/S%#**G'<%-#TT/#!%&V'"+'#)$)>&'T/#?-'
S#)-/<' AG' -)V#!' >%**' S#>T#%V&-0' */#<-' $"' T#!$%#*'
A/&$.%S'>#S!"%&E/!$/A!#$/' #--/>A*#V/' !/S"&-$!)S7
$%"&'<)!%&V'$./'-)A-/Z)/&$'T/!%"<'[#+$/!'3668]:'U./'
"SS)!!/&S/' "+' -T/S%/-' C%$.' .%V./!' T!"T"!$%"&' "+'
T!/+/!/&S/-'$"'"*%V"-#T!"A%$G'C#-'+")&<'%&'</$#%*/<'
#&#*G-/-'"+'-T!%&V'-#>T*/-'[1225]'%&'$./'FGH/'L%E/!:'
M$'%-'T!"A#A*G'S#)-/<'AG'!.%$.!#*%-#$%"&'[>"&$#&%-#7
$%"&]'"+'!%E/!'-$!/$S./-'A/*"C'*#!V/'%>T")&<>/&$-'
7'!/-/!E"%!-'"&'$./'FGH/'L%E/!'#&<'$./%!'$!%A)$#!%/-0'
C.%S.'T#!$%#**G'S.#&V/<'S.#!#S$/!'"+'!%E/!-0'>#%&*G'
$./%!' $/>T/!#$)!/' !/V%>/:' U./' !/-)*$-' S"!!/-T"&<'
C%$.'#'.%V./!'T!"T"!$%"&'"+'!.%$.!#*'-T/S%/-' %&'$./'
FGH/'L%E/!'$.#&'%&'$./'D"!#E#'L%E/!:
U./' !/S"E/!G' "+' $./' !%E/!' -$!/$S./-' C#-' *%>7

%$/<' $"' $./' "!V#&%S' T"**)$%"&' </S!/#-/:'K"' !#<%S#*'
%>T!"E/>/&$' "+' .G<!">"!T."*"V%S#*' -$#$)-' .#-'
A//&' T/!+"!>/<' #&<' .#A%$#$' <%E/!-%$G' %-' -$%**' *"-$:'
U./'/&E%!"&>/&$' %-')&+#E")!#A*/' +"!'-T/S%/-'C%$.'
-T/S%#*'.#A%$#$'!/Z)%!/>/&$-'*%?/'A)!!"C%&V'*#!E#/'
[/:V:'>#GXG'E04(.(3&D$.6(]:'{/!G'-/&-%$%E/0'!#!/'#&<'
-$!%S$*G'T"$#>#*'-T/S%/-'-)S.'#-'G%(32#4$*&$63()*'#&<'
C4(.()!.0!%& 0$#)!)$' #!/' T!"A#A*G' /Y$%&S$' %&' $./' #!/#'
-$)<%/<'./&S/'$./'!/7"SS)!!/&S/'"+'-)S.'-T/S%/-'#$'
$./' *"S#*%$/-' -$)<%/<' %-' E/!G')&*%?/*G:' U./' !#$%"' "+'
/YT/S$/<0' $GT%S#*' T"$#>#*' -T/S%/-' #&<' -T/S%/-' "A7
-/!E/<'%&'$./'-T!%&V'-/#-"&'"+'1225'[S+:'U#A*/'1]'C#-'
E/!G'-%>%*#!'#$'A"$.'-#>T*/-:'
U./'T!/-/&S/'"+'&"&7%&<%V/&")-'-T/S%/-'%-'!/*#7

$%E/*G' *"C0' A"$.' Z)#*%$#$%E/*G' #&<' Z)#&$%$#$%E/*G0'
A)$' $./' "SS)!!/&S/' "+' %&E#-%E/' #>T.%T"<-' %-' /Y7
T/S$/<'%&'$./'&/#!'+)$)!/'A/S#)-/'$./G'#!/'T!/-/&$'
%&'$./'&/#!'<"C&-$!/#>'-$!/$S.'"+'$./'D"!#E#'#&<'
FGH/'L%E/!-' [D%fz?"E=7J*/Y"E='/$' #*:0' 1232]:' M$' %-' #'
T#!#<"Y'$.#$'$./'-&#%*' $)4(6+204"%&3*)$#($'!%<'C.%S.'
%-'S"&-%</!/<'#-'#&'%&E#-%E/'-T/S%/-'#SS"!<%&V'$"'$./'
!/-)*$-'"+'$./'T!"H/S$';a;LD'[k#&"E'/$'#*:0'122g]0'%-'
>/&$%"&/<'#-'/&<#&V/!/<'-T/S%/-'%&'$./' W/S.'L/<'
a%-$'[,#!?#|'/$'#*:0'1228]:'
P)>>#!%-/<0'$./'D"!#E#'#&<'FGH/'!%E/!'-$!/$S.7

/-')&</!' -$)<G' /E%&S/<' -%>%*#!' S.#!#S$/!' #&<'.%-7
$"!G' "+' <%-$)!A#&S/-:' U./' FGH/' L%E/!'>#S!"%&E/!7
$/A!#$/'#--/>A*#V/-'#!/'>"!/'%&X)/&S/<'AG'#'.%V.'
&)>A/!'"+'!/-/!E"%!-'C%$.%&'$./'A#-%&0'$./'D"!#E#'

L%E/!'#--/>A*#V/-'C/!/'T/!%"<%S#**G'</-$!"G/<'AG'
"!V#&%S'T"**)$%"&'%&'$./'T#-$:'N"$.'!%E/!-'#!/'%&X)7
/&S/<' AG' S.#&V/<' !%E/!'>"!T."*"VG:' U./' -T/S%/-'
S">T"-%$%"&0'!/V#!<*/--'"+' $./'"SS)!!/&S/'"+'-">/'
*/--' -/&-%$%E/' T"$#>#*' "!' M\ K' S#$/V"!G' -T/S%/-0'
S"!!/-T"&<-' $"' $./' *%-$'"+' !/-T/S$%E/'!%E/!' $GT/'/Y7
T/S$/<'-T/S%/-'"&*G'T#!$%#**G:

Fish

M&'*"C*#&<'!%E/!-'#&<'$./%!'X""<T*#%&-0'%$'%-'#*C#G-'
T!"A*/>#$%S'$"'B&<'>/$."<-'$.#$'T!"E%</'#SS)!#$/'
/-$%>#$/-'"+'B-.'S">>)&%$%/-:',"!'/Y#>T*/0'!/T!/7
-/&$#$%E/' -#>T*%&V'"+' #<)*$'B-.' %&' *#!V/!' *"C*#&<'
!%E/!-'%-'#*>"-$'%>T"--%A*/:'P%&S/'#**' W/S.'-$!/#>-'
#!/'>#&#V/<' #-' #&V*%&V' V!")&<-0' $./G' .#E/' A//&'
!/V)*#!*G'-$"S?/<'C%$.'B-.'+!">'#Z)#S)*$)!/'-%&S/'
$./'>%<<*/'"+'$./'12$.'S/&$)!G:'i"C/E/!0'%S.$.G"7
*"V%S#*' -)!E/G-' T!"E/<' $.#$' $./' ?/G' <!%E/!' $"' +"!7
>#$%"&' #&<' -)-$#%&#A%*%$G' "+' "!%V%&#*' #TT!"T!%#$/'
S">T"-%$%"&'"+'!%E/!%&/'B-.'S">>)&%$%/-'[T#!$%S)7
*#!*G'%&'*"C*#&<'!%E/!-]'%-'$./%!'&#$)!#*'!/S!)%$>/&$'
[()!#H<#'/$'#*:0'1232]:' M&'$./'*"C/-$'-$!/$S./-'"+'$./'
D"!#E#'#&<'FGH/' !%E/!-0'B-.'"!%V%&#$%&V' +!">' $./'
&#$)!#*' !/S!)%$>/&$'>#</' $./'E#-$'>#H"!%$G'"+' $./'
</&-%$G' #&<' A%">#--' [()!#H<#0' 36680' 3666b' ()!#H<#'
#&<'k/l=W0'366^0'366Qb'()!#H<#'/$'#*:0'12220'1223]:'
;*$"V/$./!'1^'B-.'-T/S%/-'#&<'3'.GA!%<'[M9&.")$+"%&

B&;9&-O(!.N3*]'C/!/'!/S"!</<'%&'$./'D"!#E#'!%E/!'-/S7
$%"&'%&'$./'(FP1'-)!E/G'S#>T#%V&'%&'1225:'F/-T%$/'
"&/7$%>/'-)!E/G0'$./'&)>A/!'"+'-T/S%/-'!/S"!</<'%-'
#*>"-$'%</&$%S#*'C%$.'$./'>"&%$"!%&V'T/!+"!>/<'AG'
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-%"&-'S")*<'A/'>#</'"&'<%E/!-%$G'"+'B-.'S">>)7
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K#$)!#*%)>' \&%E/!-%$#$%-' D#-#!G?%#&#/'
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L/V)*#$/<'L%E/!-@'L/-/#!S.'�'D#&#V/>/&$0'320'
1257138:

()!#H<#0'k:'[3666]@' ">T#!#$%E/'&)!-/!G'.#A%$#$')-/'
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D%fz?"E=7J*/Y"E=0' J:0' i#E%#!0' D:0' a/f�#?"E=0' D:0'
�|/!A=?"E=0' P:' [/<-]' [1232]@' a%-$' "+' $#Y#' +")&<'
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%&E#-%E/' -T/S%/-' %&$!"<)S$%"&-' E%#' J)!"T/#&'
%&*#&<'C#$/!C#G-:'k!"H/S$';a;LD' 7';--/--%&V'
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9#Eq/*0'(:'[3628]@':*+$36!3$*&+(36$#*"'*'+!">'D"!#E%#:'
[:*+$36!3$*& +(36$#*"'*' W' D"!#EG]:' �#-"T%-'
�/-?"-*"E/&-?�' -T"*/|&"-$%' /&$">"*"V%S?�0' 10'
6576g:'[M&' W/S.]

9#Eq/*0' (:' [364^]@' 9""*"V%S#*' >/>"!%/-' +!">'
i"<"&z&'[9""*"V%S?�'EWT">z&?G'&#'i"<"&z&]:'
i"<"&z&0'8'TT:'[M&' W/S.]

9#Eq/*0' (:' [36^3]@'  .%!"&">%<#!)>' a#!E#/' /$'
KG>T.#/'M{:' [O/&)-'H!).$(#3!/"%'E:<:'c)*T]:'
;S$#' P"S%/$#$%-' PS%/&$%#!)>' K#$)!#*%)>'
D"!#E%/&-%-0'340'50'371g:

9#Eq/*0' (:' [36^4]@'  .%!"&">%<#!)>' a#!E#/' /$'
KG>T.#/' {M:' [O/&)-' ,-+*-!%/2$*' (".&]:'
L"WT!#EG' �/-?"-*"E/&-?�' ;?#</>%/' {r<0' 840'
3Q0'373^:

W/*%&?#0'D:0'P?#*&z?"E=0'(:'[3686]@'U"'$./'?&"C*/<V/'
"+'>#GX%/-'[JT./>/!"T$/!#]'"+'$./'D"!#E#'!%E/!'
A#-%&:'[j'T"W&=&z'H/T%S'[JT./>/!"T$/!#]'W'T"E7
"<z'q/?G'D"!#EG]:'PT%-G'kqz!"<"Er</S?�'+#?)*$G'
\&%E/!-%$G'N!&"0'^230'g676Q:'[M&' W/S.]
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Appendix 1. List of macroinvertebrate taxa recorded at the Morava River stretch upstream of the con!uence with 

the Dyje River

+6O49
"P)$'

B623G45130
<626'04I5B30

-3514@0'4J'530365B;'K=365L

QRSTUQRRV' QRRTU'WXXT WXXS
Y12;4I2'21Z3'
0A3B1[B62149

="6!%$*&)$6.$3*'[O%!#!<0'3g82] ^
K/>#$"<#'V:'-T:'<%E: ^
;$)423$*&)!3)*#"+*)*'[a%&&#/)-0'358g] 301
1*+-*&)."3#*)"+*'[I:',:'D�**/!0'355^] ^
M*'$B&*".$#"+*.$*'[a%&&#/)-0'358g] 5
Q3$(&0$#)(."/'[a%&&#/)-0'358g] 3 3
:$%$'$"/'-T:' ^
:$%$'$"/&4!3%+(R*3"/'[P./TT#!<0'3g14] ^
:$%$'$"/&%"0$3"/';:'PS.>%<$0'3g83 KU ^
=.!$%%!3*&0(+2/(.04*'[k#**#-0'3553]�4 ^
8*$%'-T:' 1 ^
8*$%&-!43$36$'D%S.#/*-/&03614 ^
U)A%BS%<#/'V/&:'-T:' ^
;()4.$(3!"."/&D!O'(D%N2*3"/'�$"*S0'3ggQ 1 ^
I"-$A!B'-T:' 3
I"-$A!B&)"-$A!B'[I:',:'D�**/!0'3554] 1
:%*//(.2#)$'!%&-*.-*)"%'[O!)A/0'3gQ3] ^05
 $/3('.$+"%'-T:' ^05
 $/3('.$+"%&#+*0*.!'!*3"%'L#�/*0'3gQg 3 ^05
 $/3('.$+"%&4(S/!$%)!.$' *#T#! </0'3gQ1 3 ^05
E$%!3$!++*&)!).*!'.*'[P#E%V&G0'3g1Q] 1 ^
:.(0*00"%&D(+N$'D%S.#/*-/&0'3628 1 ^
1+(%%$04(3$*&#(/0+*3*)*'[a%&&�0'358g] 3
@!+(-'!++*&%)*63*+$%'[a%&&�0'358g] 3
:$%#$#(+*&6!(/!).*'[a%&&�0'358g] 3
E.0(-'!++*'-T:' 301
E.0(-'!++*&3$6.$#(++$%'[N!#&</-0'3622] 3
E.0(-'!++*&(#)(#"+*)*'[a%&&�0'358g] 301 3 ^05
E.0(-'!++*&)!%)*#!*'[P#E%V&G0'3g11] 301 3
;S#!%0';S#!%&#' ^
,%!++"%&*L"*)$#"%'[a%&&�0'358g] 301 3
1*//*."%&A(%%*."/'j"S.0'3g4Q 3
1*//*."%&.(!%!+$$'O/!E#%-0'3g48 3 30^
;*!)$%'-T:' 301 ^
;*!)$%&A"%#*)"%'[a%&&�0'35Q3] 3 ^05
;*!)$%&.4('*3$'k%S$/$0'3g^4'7'3g^8 301 g
;*!)$%&%#*/-"%'J#$"&0'3g52 3 g
;*!)$%&D!.3"%' )!$%-0'3g4^ 3 30^
C+(!(3&'$0)!."/'-:'*#$:'[a%&&�0'35Q3] 3
:.(#+(!(3&-$T'"/'[N/&V$--"&0'3631] ^
:.(#+(!(3&(.3*)"/'U-./!&"E#0'361g KU 5
;*!)(0"%&)!3!++"%'[;*#A#!<#0'3g5g]  L ' ' ^ '
@!0)*6!3$*'-T:' ^
@!0)*6!3$*&#(!."+*3%'L"-$"S?0'3g55 JK ' 3 3 '
@!0)*6!3$*&F*D*'L"-$"S?0'3g55 1 3 30^ g
@!0)*6!3$*&%"+04".!*'[D)/**/!0'355Q] 3 3
:()*/*3)4"%&+")!"%'[a%&&�0'35Q5] ^ g
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C*!3$%'-T:' 5
C*!3$%&4(.*.$*'[a%&&�0'358g] ^ g
C*!3$%&+"#)"(%*'[N)!>/%-$/!0'3g46] ^
C*!3$%&/*#.".*&P$/T./&-0'3g48 3 ^05
C*!3$%&0%!"'(.$D"+(."/'j/`/!>)/**/!0'36Q2 ^05
C*+(0)!.2B&%0+!3'!3%'[i#!!%-0'35g1] ^ g
:+*)2#3!/$%&0!33$0!%'[k#**#-0'3553] ^
O">T.%<#/'V:'-T:' ^
1(/04"%&D"+6*)$%%$/"%'[a%&&#/)-0'358g] {\ 3 ^
?04$(6(/04"%&#!#$+$*'[,")!S!"G0'35g8] JK ' ' ^05 '
 !"#).*'-T:' ^
H$#.(3!#)*'-T:' ^
>$6*.*&%).$*)*'[a%&&#/)-0'358g] 3
,04!+(#4!$."%&*!%)$D*+$%'[,#A!%S%)-0'356^] {\ ^05
>$*+$%&+")*.$*'[a%&&�0'358g] ^
M42*#(04$+*&3"-$+*'[9/e/!-$/<$0'3g^2] ^
@2'.(0)$+*'-T:' ^
@2'.(0)$+*&%0*.%*' )!$%-0'3g4^ ^
@2'.(0%2#4!'-T:' 1 3 30^
@2'.(0%2#4!&*36"%)$0!33$%'[ )!$%-0'3g4^] 301 ^
@2'.(0%2#4!&-"+6*.(/*3(."/'D#*%S?G0'3655 ^
iG<!"T-GS./'S"&$)A/!&#*%-'DSa#S.*#&0'3gQ8 301 3 30^ g
@2'.(0%2#4!&!B(#!++*)*'F)+")!0'3g^3 {\ ^
@2'.(0%2#4!&/('!%)*'K#E#-0'3618 301 3 ^ g
@2'.(0%2#4!&0!++"#$'"+*'[ )!$%-0'3g4^] 3
8!".!#+$0%$%&-$/*#"+*)*'[a%&&�0'358g] ^05
E#3(/"%&)!3!++"%'[L#>A)!0'3g^1] ^
,)4.$0%('!%'-T:' ^
,)4.$0%('!%&#$3!.!"%'[ )!$%-0'3g4^] ^
C!.*#+!*&*33"+$#(.3$%'[P$/T./&0'3g4Q] ^
C!.*#+!*&'$%%$/$+$%'[P$/T./&-0'3g4Q] ^
?!#!)$%'-T:' ^
?!#!)$%&3()*)*'[L#>A)!0'3g^1] ^
@!B*)(/*'-T:'a#$!/%**/0'3g26 ^05
@!B*)(/*&-$#(+(.'[D/%V/&0'3g3g] JK ' ' ' '
I$0"+*'-T:' ^
 .%!"&">%<#/'V:'-T:'<%E:' ^:5
C(3#4*0!+(0$*'-T:' ^
8*)*.%$*'-T:' ^
:.(#+*'$"%'[@(+()*320"%]'-T: 5
I4$!3!/*33$/2$*'-T:' 5
C.$#()(0"%'-T:' ^
C.$#()(0"%&-$#$3#)"%7O!:' ^
C.$#()(0"%&%2+D!%).$%7O!:' 301
C.$#()(0"%&)$-$*+$%'[D/%V/&0'3g2^] 1
C.$#()(0"%&).!/"+"%7O!:' ^
E"N$!S!.$!++*'-T:' ^
H!).$(#3!/"%'-T:' 1

Appendix 1. Continued

+6O49
"P)$'

B623G45130
<626'04I5B30

-3514@0'4J'530365B;'K=365L

QRSTUQRRV' QRRTU'WXXT WXXS
Y12;4I2'21Z3'
0A3B1[B62149



 !"#$%#&'(")!&#*'"+',%-./!%/-0'12340'530'647338
9:';<=>/?'/$'#*:@'9""A/&$."-'#&<'B-.'"+'*"C/!'D"!#E#'#&<'FGH/

'( 

8*3(#+*'$"%&-$#(+(.'[9/e/!-$/<$0'3g4g] ^
?.)4(#+*'$"%'-T:' 3 ^
M4!(#.$#()(0"%&A"%#$0!%'[j%/`/!0'3626] ^
ID!)!3$*&#*+D!%#!3%'[J<C#!<-0'3616] ^
C+*'(0!+/*'-T:' ^
C.20)(#4$.(3(/"%'-T:' 5
C.20)(#4$.(3(/"%&'!A!#)"%'[j%/`/!0'3634] 301
=$#.()!3'$0!%&3!.D(%"%'[P$#/V/!0'3g46] 5
1+20)()!3'$0!%'-T:' ^
1+20)()!3'$0!%&#*"+$6$3!++"%'[j%/`/!0'3634] 1
C4$.(3(/"%&0+"/(%"%7O!:' 5
C4$.(3(/"%&.!'"#)"%7O!:' ^
C4$.(3(/"%&)4"//$7O!:' 301
H$#.()!3'$0!%&#4+(.$%'[D/%V/&0'3g3g] 1
H$#.()!3'$0!%&#4+(.$%7O!:' 3 5
:*.*#4$.(3(/"%'-T:' ^
:*.*#4$.(3(/"%&D*."%'[O"/$V./A)/!0'3613] 301
:(+20!'$+"/&*!620)$"/'j%/`/!0'3618 5
:(+20!'$+"/&#(3D$#)"/7O!:'[O"/$V./A)/!0'3643] 301
:(+20!'$+"/&#"+)!++*)"/'[j%/`/!0'363Q] 5
:(+20!'$+"/&3"-!#"+(%"/7O!:' 5
:(+20!'$+"/&%#*+*!3"/7O!:' 1 ^05
M(-*#N$*&'!/!$O!.!$'[j!)-/>#&0'3644] ^
>)$#)(#4$.(3(/"%'-T:' ^
C+*'()*32)*.%"%'-T:' ^05
C+*'()*32)*.%"%&/*3#"%'[c#*?/!0'3g8Q] 1 5
C+*'()*32)*.%"%&D*3'!.R"+0$7O!:' 5
H$#.(0%!#).*&O"3#$'[D/%V/&0'3g3g] 3
M4!()*32)*.%"%'-T:' 1
I*32)*.%"%'-T:' 5
U#&G$#!-)-'A!)&<%&%_S)!$%S"!&%-' 5
:%!"'(.)4(#+*'$"%'-T:' 1
>$/"+$"/'-T:' ^
>$/"+$"/&!L"$3"/'[a%&&#/)-0'358g] ^
>$/"+$"/&!.2)4.(#!04*+"/'[F/'O//!0'355Q] ^
>$/"+$"/&6*+!.*)"/' #!*--"&0'36Q1 ^
>$/"+$"/&(.3*)"/'D/%V/&0'3g3g 301 3
>$/"+$"/&0*.*/(.%$)*3%'L)A$-"E0'368Q ^
,).$#4(0%&#.*%%$0!%'[D/%V/&0'3g12] {\ ^
C4.2%(0$+"%&!.2)4.(04)4*+/"%'a"/C0'3g^2 ^
C4.2%(0%'-T:' ^
@!/!.('.(/$*'-T:' ^
 $/3(04(.*'-T:' ' ' ' ^ '

a/V/&<@'M\ K'S#$/V"!%/-@'#SS"!<%&V'$"',#!?#|'/$'#*:'1228'[LJ'7'!/V%"&#**G'/Y$%&S$0' L'7'S!%$%S#**G'/&<#&V/!/<0'JK'7'/&<#&V/!/<0'{\'7'
E)*&/!#A*/0'KU'7'&/#!'$.!/#$/&/<]b'&"&'%&<%V/&")-'-T/S%/-@'�'7''#SS"!<%&V'$"'D*z?"E-?�'#&<'P$�A*"'[122Q]0'30104''k#&"E'/$'#*:'[122g]b'<#$#'
-")!S/-@'3'7'-#T!"A%"*"V%S#*'>"&%$"!%&V'"+'$./'UOD'cLM'UOD'N!&"0'1'7'>"&%$"!%&V'C%$.%&'$./'D"!#E#'L%E/!'k!"H/S$0'4'7'>"&%$"!%&V'
"+'$!#&-A")&<#!G'!%E/!-'[UOD'cLM'N!&"]0''^'7'>"&%$"!%&V'"+'$./'D"!#E#'L%E/!';)$."!%$G0'8'7'S"**/S$%"&'"+'$./'F/T$:'"+'N"$#&G'#&<'
9""*"VG'D#-#!G?'\&%E/!-%$G'N!&"0'Q'7'i"!-=?'[3666]0'5'7'(FP1'!/-)*$-0'g'7'IT!#E%*"E='/$'#*:'[3666]:

Appendix 1. Continued

+6O49
"P)$'

B623G45130
<626'04I5B30

-3514@0'4J'530365B;'K=365L

QRSTUQRRV' QRRTU'WXXT WXXS
Y12;4I2'21Z3'
0A3B1[B62149



 !"#$%#&'(")!&#*'"+',%-./!%/-0'12340'530'647338
9:';<=>/?'/$'#*:@'9""A/&$."-'#&<'B-.'"+'*"C/!'D"!#E#'#&<'FGH/

''(

+6O49
"P)$'

B623G45130
<626'04I5B30

-3514@0'4J'530365B;'K=365L

' '
QRSTU
QRRV'

QRRTU'
WXXT

WXXS WXQX
Y12;4I2'21Z3'
0A3B1[B62149

E042'*)$*&F"D$*)$+$%'[a%&&#/)-0'358g] Q g
>0(36$++*&+*#"%).$%'[a%&&#/)-0'358g] Q g
="6!%$*&0(+2#4.(*'[I:'PS.>%<$0'3gQ3] 3010Q 4
="6!%$*&)$6.$3*'[O%!#!<0'3g82] 3:1 5 4
K/>#$"<#'V:'-T:'<%E: ^ 4
:()*/(02.6"%&*3)$0('*."/'[O!#G0'3g^4]�4 3:1
 $)4(6+204"%&3*)$#($'!%'[ :'k+/%`/!0'3g1g]4 JK ' 3010Q ' 4 g
;$)423$*&)!3)*#"+*)*'[a%&&#/)-0'358g] 3 3010Q ^:5 4 g
P*+D*)*&0$%#$3*+$%'[I:',:'D�**/!0'355^] Q g
1*+-*&)."3#*)"+*'[I:',:'D�**/!0'355^] 1:Q ^:5
M*'$B'-T: 4
M*'$B&*".$#"+*.$*'[a%&&#/)-0'358g] Q 5 4
M*'$B&(D*)*'[F!#T#!&#)<0'3g28] 4 g
,3#2+"%&F"D$*)$+$%'I:',:'D�**/!0'355^] 3010Q ^ g
:42%!++*&*#")*'[F!#T#!&#)<0'3g28] Q ^:5 4 g
Q3$(&#.*%%"%'k.%*%T--"&0'35gg] JK ' Q ' ' g
Q3$(&0$#)(."/'[a%&&#/)-0'358g] Q g
Q3$(&)"/$'"%'k.%*%T--"&0'35gg] {\ 3010Q g
,3('(3)*&*3*)$3*'[a%&&#/)-0'358g] Q g
,3('(3)*&#263!*'[a%&&#/)-0'358g] {\ Q g
:%!"'*3('(3)*&#(/0+*3*)*'[L"-->#/--*/!0'3g48] JK ' Q ' ' g
>04*!.$"/'-T:' ^
>04*!.$"/&#(.3!"/'[a%&&#/)-0'358g] 3010Q ^ g
>04*!.$"/&.$D$#(+*'[a#>#!S?0'3g3g] ^
H"%#"+$"/&+*#"%).!'[I:',:'D�**/!0'355^] KU 1
:$%$'$"/'-T: 3:1 ^ 4
:$%$'$"/&#*%!.)*3"/'[k"*%0'3563] ^
:$%$'$"/&4!3%+(R*3"/'[P./TT#!<0'3g14] Q 5 4 g
:$%$'$"/&3$)$'"/'(/&G&-0'3g41 Q
:$%$'$"/&%"-)."3#*)"/'D#*>0'3g88 Q 4 g
:$%$'$"/&%"0$3"/';:'PS.>%<$0'3g83 KU Q ^:5 4
=.!$%%!3*&0(+2/(.04*'[k#**#-0'3553]�4 ^ g
C4*!)(6*%)!.'-T:' 4
C4*!)(6*%)!.&'$*%).(04"%'[O!)%$.)%-/&0'3g1g] Q g
?04$'(3*$%&%!.0!3)$3*'[I:,:'D�**/!0'3554] 3010Q ^ 4 g
8*$%'-T:' 4
8*$%&*+0$3*'PT/!A/!0'36^g 3010Q g
8*$%&-*.-*)*'I:',:'D�**/!0'3554 Q
8*$%&-!43$36$'D%S.#/*-/&03614 Q g
8*$%&-.!)%#4!.$'D%S.#/*-/&0'3g66 Q ^ g
8*$%&#(//"3$%'k%V)/$0'362Q Q 5 g
8*$%&!+$36"$%'I:',:'D�**/!0'3554 Q ^ g
8*$%&0%!"'((-)"%*'k%V)/$0'362Q Q g
8*$%&%$/0+!B'k%V)/$0'362Q Q g
8*$%&D*.$*-$+$%'k%V)/$0'362Q Q
>+*D$3*&*00!3'$#"+*)*'[\</?/>0'3g88] JK ' ' ' 4 '
>)2+*.$*&+*#"%).$%'[a%&&�0'35Q5] 3:Q ^ 4 g

Appendix 2. List of macroinvertebrate taxa recorded at the Dyje River stretch upstream of the con!uence with the 

Morava River
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' '
QRSTU
QRRV'

QRRTU'
WXXT

WXXS WXQX
Y12;4I2'21Z3'
0A3B1[B62149

=!.(&'$6$)*)*'[I:',:'D�**/!0'3554] Q
:.$%)$3*&A(.!+$'[k%V)/$0'362Q] Q
:.$%)$3!++*&/!3(3$'[;%G/!'3616] Q
:.$%)$3!++*&.(%!*'[k%V)/$0'362Q] Q
U)A%BS%<#/'V:'-T:' ^ 4
M42*#('.$+"%&#(##$3!"%'[{/H<"E-?�0'3g58] Q ^ 4
M42*#('.$+"%&A*+#$A(./$%'N!/$-S./!0'3623 Q
;()4.$(3!"."/&D!O'(D%N2*3"/'�$"*S0'3ggQ Q ^ 4
:()*/()4.$B&4*//(3$!3%$%'[D%S.#/*-/&0'3623] 1:Q ^
:()*/()4.$B&/(+'*D$!3%$%'{/H<"E-?�7D!=W/?0'3621 4
I"-$A!B&$63()"%'[�$"*S0'3ggQ] ^
I"-$A!B&)"-$A!B'[I:',:'D�**/!0'3554] 3 Q
>0$.(%0!./*&A!..(B'[J%-/&0'3g56] ^
:%*//(.2#)$'!%&*+-$#(+*'[D%S.#/*-/&0'3623] JK ' 3010Q ' ' g
:%*//(.2#)$'!%&-*.-*)"%'[O!)A/0'3gQ3] 3010Q ^:5 4
 $/3('.$+"%'-T:' ^ 4
 $/3('.$+"%&#+*0*.!'!*3"%'L#�/*0'3gQg ^
 $/3('.$+"%&4(S/!$%)!.$' *#T#!S</0'3gQ1 Q ^ g
 $/3('.$+"%&"'!N!/$*3"%' *#T#!S</0'3gQ1 ^ 4
C.$('.$+"%&+*#""/'i"`>/%-$/!0'3g^8 JK ' Q ^ ' '
E$%!3$!++*&)!).*!'.*'[P#E%V&G0'3g1Q] 3:Q ^
:.(0*00"%&D(+N$'D%S.#/*-/&0'3628 ^ 4
J&S.G$!#/%<#/'V::'-T:' ^
E3#42).*!"%'-T:' Q
>)2+('.$+"%&4!.$36$*3"%' *#T#!S</0'3gQ1 3:1
M423#4!+/$%&+$/(%!++*'i"`>/%-$/!0'3g^4 1
1+(%%$04(3$*&#(/0+*3*)*'[a%&&�0'358g] Q g
1+(%%$04(3$*&3!-"+(%*'[j#*A/0'3gQ^] Q
@!+(-'!++*&%)*63*+$%'[a%&&�0'358g] 3 3:Q
C*%0$(-'!++*&A*'!O!R$'[JT-$/%&0'36Q3] Q g
:$%#$#(+*&6!(/!).*'[a%&&�0'358g] 3010Q ^ 4
:$%#$#(+*&.!%0$.*3%'U!"-S./*0'3g82 3:1
E.0(-'!++*'-T:' 4
E.0(-'!++*&3$6.$#(++$%'[N!#&</-0'3622] 1 g
E.0(-'!++*&(#)(#"+*)*'[a%&&�0'358g] 3 3010Q ^ 4 g
E.0(-'!++*&D$+3!3%$%'a%-?%/C%SW0'3615 3
;S#!%0';S#!%&#' 4 g
,%!++"%&*L"*)$#"%'[a%&&�0'358g] 3 3010Q ^ 4
:.(*%!++"%&#(B*+$%'F"**+)-0'3g61� Q 4 g
1*//*."%&.(!%!+$$'O/!E#%-0'3g48 3 g
>$04+(3"."%&*!%)$D*+$%'[J#$"&0'3624] Q
;*!)$%&-"#!.*)"%'J#$"&0'3g52 3 g
;*!)$%&A"%#*)"%'[a%&&�0'35Q3] 3 ^:5 4
;*!)$%&3!B"%'K#E=-0'363g {\ Q
;*!)$%&%#*/-"%'J#$"&0'3g52 8
;*!)$%&D!.3"%' )!$%-0'3g4^ 3
C+(!(3&'$0)!."/'-:'*#$:'[a%&&#/)-0'35Q3] 3 Q 5 g
@!0)*6!3$*&#(!."+*3%'L"-$"S?0'3g55 JK 3 Q ' ' '
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@!0)*6!3$*&F*D*'L"-$"S?0'3g55 3 1 ^:5 4
@!0)*6!3$*&%"+04".!*'[D)/**/!0'355Q] 3
:()*/*3)4"%&+")!"%'[a%&&�0'35Q5] 8 3010Q ^:5 4 g
C*!3$%'-T:' 4
C*!3$%&4(.*.$*'[a%&&�0'358g] Q
C*!3$%&+"#)"(%*'[N)!>/%-$/!0'3g46] Q ^
C*!3$%&/*#.".*'P$/T./&-0'3g48 3 3010Q ^ 4 g
C*!3$%&0%!"'(.$D"+(."/'j/`/!>)/**/!0'36Q2 5 4
C*!3$%&.(-"%)*'J#$"&0'3gg^ Q
C*+(0)!.2B&%0+!3'!3%'[i#!!%-0'35g1] 4 g
C*+(0)!.2B&D$.6('[a%&&#/)-'358g] 3
:+*)2#3!/$%&0!33$0!%'[k#**#-0'3553] 1:Q ^ 4 g
C(!3*6.$(3&0"!++*'[a%&&#/)-0'358g] Q g
G%#43".*&!+!6*3%'[{#&</!'a%&</&0'3g12] Q
1(/04"%&F*D$0!%'[ .#!T/&$%/!0'3g18] JK ' Q ' ' '
1(/04"%&D"+6*)$%%$/"%'[a%&&#/)-0'358g] {\ 3010Q 4
?32#4(6(/04"%&A(.#$0*)"%'[,")!S!"G0'35g8] JK ' 3:1 ' ' '
?04$(6(/04"%&#!#$+$*'[,")!S!"G0'35g8] JK ' ' 5 ' '
8!0*&#$3!.!*'a%&&#/)-0'358g Q g
H$#.(3!#)*'-T:' ^ 4
H$#.(3!#)*&%#4(+U$'[,%/A/!0'3gQ2] Q g
>$6*.*'-T:' 4
>$6*.*&A*++!3$'[,%/A/!0'3g^g] Q g
>$6*.*&+*)!.*+$%'[a/#S.0'3g35] Q 4 g
>$6*.*&%).$*)*'[a%&&#/)-0'358g] Q 4 g
G+2(#(.$%&#$/$#($'!%'[a%&&#/)-0'358g] Q g
,04!+(#4!$."%&*!%)$D*+$%'[,#A!%S%)-0'356^] {\ 3 3010Q ^:5 4 g
:+!*&/$3")$%%$/*'a/#S.0'3g35 3:1
@2'.(/!).*&%)*63(."/'[a%&&#/)-0'358g] Q g
,L"*.$"%&0*+"'"/'[,#A!%S%)-0'356^] Q 4 g
1!..$%&+*#"%).$%'[a%&&#/)-0'358g] Q g
>$*+$%&+")*.$*'[a%&&�0'358g] Q
@*+$0+"%'-T:';<:' 4
@*+$0+"%'-T:'aE:' ^
@*+$0+"%&F"D$*)$+$%'aE:';)A�0'3g4Q Q
@2'.(6+204"%&6!/$3"%';<:'[,#A!%S%)-0'3561] Q
 *##(04$+"%'-T:';<:' 4
 *##(04$+"%&42*+$3"%'aE:'[F/'O//!0'355^] Q
:+*)*/-"%&/*#"+*)"%'aE:'[a%&&�0'358g] Q ^
?.!#)(#4$+"%&D$++(%"%'aE:'[I:',:'D�**/!0'355Q] 3:1
@!+(04(."%'-T:';<:' ^
@2'.(-$"%&A"%#$0!%'aE:'[a%&&�0'358g] Q
 $/3(B!3"%&3$6!.'aE:'[9-S.#S.0'35gg] KU Q
 *##(-$"%&/$3")"%'aE:'[a%&&�0'358g] Q
;!.(%"%&%$63*)$#(++$%'aE:'[ .#!T/&$%/!0'3g48] Q
@2'.(#4*.*&F*D$0!%';<:'[P$/E/&0'3g2g] 4
>#$.)!%'-T:'aE:' Q
?"+$/3$"%&)"-!.#"+*)"%';<:'[k:'c:'(:'D�**/!0'3g2Q] 4
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@2'.(0)$+*'-T:' Q ^ 4
@2'.(0%2#4!'-T:' 3 5 4
@2'.(0%2#4!&*36"%)$0!33$%'[ )!$%-0'3g4^] 3 3010Q ^ g
@2'.(0%2#4!&-"+6*.(/*3(."/'D#*%S?G0'3655 Q 4
@2'.(0%2#4!&#(3)"-!.3*+$%'DSa#S.*#&0'3gQ8 3010Q ^:5 4 g
@2'.(0%2#4!&/('!%)*'K#E#-0'3618 3010Q ^:5 4
@2'.(0%2#4!&0!++"#$'"+*'[ )!$%-0'3g4^] 3:1
8!".!#+$0%$%&-$/*#"+*)*'[a%&&�0'358g] 3010Q ^:5 4 g
:+!#).(#3!/$*&#(3%0!.%*'[ )!$%-0'3g4^] 3:1
E#3(/"%&)!3!++"%'[L#>A)!0'3g^1] 3:1 ^
,3*-(+$*&A".#*)*'N!#)/!0'3g85 3010Q ^ 4 g
,)4.$0%('!%&-$+$3!*)"%'[a%&&�0'358g] 3:1
,)4.$0%('!%&#$3!.!"%'[ )!$%-0'3g4^] ^ 4 g
C!.*#+!*&*33"+$#(.3$%'[P$/T./&0'3g4Q] 3:1
C!.*#+!*&'$%%$/$+$%'[P$/T./&-0'3g4Q] Q ^ 4
H2%)*#$'!%&3$6.*'[a%&&�0'358g] Q 4
?!#!)$%'-T:' 1
?!#!)$%&3()*)*'[L#>A)!0'3g^1] ^ 4
?!#!)$%&(#4.*#!*'[ )!$%-0'3g18] Q
?!#!)$%&).$0"3#)*)*'[,#A!%S%)-0'3564]  L ' ' ' 4 '
>!)('!%&0"3#)*)"%'[,#A!%S%)-0'3564] LJ ' ' ^:5 ' '
@!B*)(/*'-T0 3:1 ^:5 4
8!(+$/3(/2$*&3!/(.*+$%'[D/%V/&0'3g3g] Q
:$+*.$*&'$%#$#(++$%'[D/%V/&0'3g3g] Q
E++$0)!.($'!%&*+-(%#")!++*)"%'[L"-/!0'3g^2] 5
E.$(0)!.*'-T:' 5
M4204(+(04"%&4*!/(..4($'*+$%'[9/e/!-$/<$0'3g4g] Q
>#+!.(0.(#)*'-T:'J<C#!<-0'364g 3:1
,3)(#4*&D$).$0!33$%'[D/%V/&0'3g42] 1
=$#.*3(/2$*&/('!%)*'[D/%V/&0'3g3g] Q
I$0"+*'-T:' ^:5 4
I$0"+*&+*)!.*+$%'D/%V/&0 Q 5
V"36$!++*'-T: Q
:%2#4('*'-T: Q
C"+!B&0$0$!3%&0$0$!3%'a%&&�0'358g Q
 /!#$"T"V"&%<#/'V:'-T:' 1
:.(-!77$*&%!/$3$6.*'[k#&W/!0'356Q] Q
H*++(#4(4!+!*&%!)$6!.*'[a"/C0'3gQ^] Q
=*%24!+!*&/('!%)*'[c%&&/!�0'3g81] Q
 .%!"&">%<#/'V:'-T:' ^:5 4
C(3#4*0!+(0$*'-T:' ^ 4
H*#.(0!+(0$*&3!-"+(%*'[D/%V/&0'3g2^] Q
:.(#+*'$"%'-T:' 3010Q
:.(#+*'$"%&W@(+()*320"%X'-T: 4
I4$!3!/*33$/2$*'-T:' Q 5
=$*/!%*'-T:' 3010Q
:(K4*%)$*&+(36$/*3*'[j%/`/!0'3611] 3
:.('$*/!%*&(+$D*#!*'[D/%V/&0'3g3g] 3 Q
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C*.'$(#+*'$"%&A"%#"%'j%/`/!0'361^ ^
C(.23(3!".*&#!+!.$0!%'c%&&/!�0'3g81 Q
C.$#()(0"%'-T:' Q ^
C.$#()(0"%&*+-$A(.#!0%'[j%/`/!0'363Q] 3:1 ^:5
C.$#()(0"%&-$#$3#)"%7O!:' ^ 4
C.$#()(0"%&0*)!3%'i%!E/&"H#0'3654 4
C.$#()(0"%&%2+D!%).$%7O!:' ^
C.$#()(0"%&).!/"+"%'[a%&&#/)-0'358g] 3:1
C.$#()(0"%&).!/"+"%7O!:' ^
H!).$(#3!/"%'-T:' Q
8*3(#+*'$"%&-$#(+(.'[9/e/!-$/<$0'3g4g] 3:1 4
?.)4(#+*'$"%'-T:' 3 1
?.)4(#+*'$"%&."-$#"3'"%'[D/%V/&0'3g3g] Q
?.)4(#+*'$"%&R!K!.!3%$%'N!)&<%&0'368Q Q
M4!(#.$#()(0"%&#4*+2-!*)"%'[J<C#!<-0'3616] 3010Q ^ 4
M4!(#.$#()(0"%&A"%#$0!%'[j%/`/!0'3626] Q
>23(.)4(#+*'$"%&%!/$D$.!3%'[j%/`/!0'3633] 3010Q ^ 4
ID!)!3$*'-T:' 3
ID!)!3$*&#*+D!%#!3%'[J<C#!<-0'3616] ^
ID!)!3$*&'$%#(+(.$0!%'[O"/$V./A)/!'%&'U.%/&/>#&&0'364Q] 3:1
C.20)(#4$.(3(/"%'-T:' 3:1 5
C.20)(#4$.(3(/"%&'!A!#)"%'[j%/`/!0'3634] ^
=$#.()!3'$0!%'-T:' 3:1 ^ 4
E$3A!+'$*'V!:'0!#)(.*+$%& Q
1+20)()!3'$0!%'-T:' 3:1 ^ 4
1+20)()!3'$0!%&#*"+$6$3!++"%'[j%/`/!0'3634] Q
O*GT$"$/&<%T/-'T#*/&-' 5
@*.3$%#4$*'-T:' 1
@*.3$%#4$*&A"%#$/*3*'j%/`+/!0'3613 Q
C4$.(3(/"%'-T:' 3:1
C4$.(3(/"%&0+"/(%"%7O!:' 5
C4$.(3(/"%&.!'"#)"%7O!:' ^
C4$.(3(/"%&.$0*.$"%'D/%V/&0'3g2^ Q
H$#.()!3'$0!%&#4+(.$%7O!:' Q ^:5 4
H$#.()!3'$0!%&0!'!++"%7O!:' 3:1
:*.*#4$.(3(/"%'-T:' 3010Q
k#!#S.%!"&">)-'E%$%"-)-'[O"/$V./A)/!0'3613] 4
:4*!3(0%!#).*'-T:' 1 ^
:4*!3(0%!#).*&F*D$0!%'[D/%V/&0'3g3g] Q
:(+20!'$+"/'-T:' 3 1 4
:(+20!'$+"/&*+-$#(.3!'[D/%V/&0'364g] 4
:(+20!'$+"/&#"+)!++*)"/'[j%/`/!0'363Q] 5
:(+20!'$+"/&3"-!#"+(%"/7O!:' 3010Q ^
:(+20!'$+"/&%#*+*!3"/7O!:' 3010Q ^:5 4
C+*'()*32)*.%"%'-T:' 3:Q
C+*'()*32)*.%"%&/*3#"%'[c#*?/!0'3g8Q] 1 ^ 4
C+*'()*32)*.%"%&D*3'!.R"+0$7O!:' ^ 4
H$#.(0%!#).*&O"3#$'[D/%V/&0'3g3g] 3
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8!(7*D.!+$*&+")!(+*'O"/$V./A)/!0'36^3 3
:*.*)*32)*.%"%'-T:' 3:1 4
M4!()*32)*.%"%'-T:' 3010Q 4
I*32)*.%"%'-T:' 1:Q ^:5 4
I4$!3!/*33$*'-T:'j%/`/!0'3626 3 3:1
>*!)4!.$*'-T:' ^
>$/"+$"/'-T:' 3:1 ^:5
>$/"+$"/&!L"$3"/'[a%&&#/)-0'358g] Q 5
>$/"+$"/&!.2)4.(#!04*+"/'[F/'O//!0'355Q] ^ 4
>$/"+$"/&6*+!.*)"/' #!*--"&0'36Q1 ^
>$/"+$"/&+$3!*)"/'[D/%V/&0'3g2^] ^
>$/"+$"/&(.3*)"/'D/%V/&0'3g3g 3
C4.2%(0%'-T:' ^ 4
C4.2%(0%&#*!#")$!3%'[a%&&�0'358g] Q g
,)2+()"%&+*)$%).$*)"%'[N!#)/!0'3gg2] 4
I*-*3"%'-T:' 1
@!/!.('.(/$*'-T:' Q
 $*3#*+"%&D$.!3%'[PS"T"*%0'35Q4] Q
>23)(./(3'-T:' 5
>#*)!++*'-T:' Q
 $%0!'-T:' 5
C.$%)*)!++*&/"#!'(' )E%/!0'356g Q
:*+"'$#!++*&*.)$#"+*)*'[J.!/&A/!V0'3g43] ' ' Q ' ' '

a/V/&<@'M\ K'S#$/V"!%/-@'#SS"!<%&V'$"',#!?#|'/$'#*:'1228'[LJ'7'!/V%"&#**G'/Y$%&S$0' L'7'S!%$%S#**G'/&<#&V/!/<0'JK'7'/&<#&V/!/<0'{\'
7'E)*&/!#A*/0'KU'7'&/#!'$.!/#$/&/<]b'&"&'%&<%V/&")-'-T/S%/-@'�'7'#SS"!<%&V'$"'D*z?"E-?�'#&<'P$�A*"'[122Q]0'30104''k#&"E'/$'#*:''[122g]b'
<#$#'-")!S/-@'3'7'-#T!"A%"*"V%S#*'>"&%$"!%&V'"+'$./'UOD'cLM'N!&"0'1'7'>"&%$"!%&V'C%$.%&'$./'D"!#E#'L%E/!'k!"H/S$0'4'7'>"&%$"!%&V'
"+'$!#&-A")&<#!G'!%E/!-'[UOD'cLM'N!&"]0''^'7'>"&%$"!%&V'"+'$./'D"!#E#'L%E/!';)$."!%$G0'8'7'S"**/S$%"&'"+'$./'F/T$:'"+'N"$#&G'#&<'
9""*"VG0'D#-#!G?'\&%E/!-%$G'N!&"0'Q'7'i"!-=?'[3666]0'5'7'(FP1'!/-)*$-0'g'7'IT!#E%*"E='/$'#*:'[3666]:
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