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Kiselalger	har	provtagits	 i	 Igelbäcken	under	2015	och	2017.	År	2015	utfördes	provtagning	vid	
fyra	 lokaler,	 Nedströms	 Säbysjön,	 Eggeby,	 Kymlinge	 och	 Ulriksdal-Sörentorp	 (figur	 1b,	 Kokic	
2017).	 År	 2017	 utfördes	 provtagning	 vid	 två	 av	 lokalerna,	 Eggeby	 och	 Ulriksdal-Sörentorp.	
Kiselalgsanalys,	inklusive	analys	av	skaldeformationer,	och	indexberäkningar	för	IPS	(Indice	de	
Polluo-sensibilité	Spécificque),	TDI	(Trophic	Diatom	Index),	%PT	(Pollution	Tolerant	valves)	och	
ACID	(Acidity	Index	for	Diatoms)	utfördes	av	Pelagia	Nature	and	Environment	AB	enligt	SS-EN	
13946:2014	(SIS	2014a),	SS-EN	14407:2014	(SIS	2014b),	HaV	(2016)	samt	HaV	(2013).	Se	bilaga	
2	för	detaljer	kring	metod	samt	artlista	2017.			

+121+1* 89::#);6<)6 *

Provtagning	 av	 bottenfauna	utfördes	 på	 fyra	 provpunkter	 2016	 (Nedströms	dämme	Säbysjön,	
Eggeby,	 Kymlingelänken	 och	 Ulriksdal)	 och	 en	 provpunkt	 2017	 (Ulriksdal)	 (figur	 1b).	 Pelagia	
Nature	 and	 Environment	 AB	 har	 utfört	 samtliga	 bottenfaunaanalyser	 och	 indexberäkningar.	
Under	 2016	 gjordes	 analyserna	 av	 Ludvig	 Hagberg,	 Annika	 Holmgren	 och	Mats	 Uppman	 och	
indexberäkningarna	(ASPT,	DJ	och	MILA-index)	av	Mats	Uppman.	Under	2017	gjordes	analyser	
och	 indexberäkningar	 av	 Dan	 Evander.	 Analyserna	 genomfördes	 enligt	 Naturvårdsverket	
(2007a),	HaV	(2013)	samt	Naturvårdsverket	(2010)	(bilaga	3).		

+121=1* >$;45(#*

Data	 samt	 klassning	 enligt	 vattendrags-index	 för	 fisk	 (VIX)	 från	 elfiskeundersökningar	
tillhandahölls	 av	 Göran	 Wallinder	 på	 Naturhistoriska	 RIksmuset	 samt	 Berit	 Sers	 på	 SLU.	
Elfiskeundersökning	 utfördes	 av	 Sportfiskarna	 och	 Naturhistoriska	 Riksmuseet	 på	 nio	 lokaler	
under	 2015	 och	 fyra	 lokaler	 under	 2016	 och	 2017	 (figur	 1b).	 2016–2017	 utförde	 endast	
Naturhistoriska	Riksmuseet	elfiskeundersökningarna.		
	
* !



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* X*

>! ?$@A%747!!

>?-* 1&:#;D<;8W$$2):#)*7'8*C233#)D<;5)"*

[$#$3*$0($'&*5'$%! /&' !d8B¡] 8!E8E¡]! )12!E8C¡]! =6'!9'$%!@ABC8!@ABD!'$,($-*./$!@ABE!W=.45'!@&8!1!
)12!$X>!:&0*3.4&!9'!/&'!.!4$%)0,%.**!/&'0&'$!7%!'$=$'$%,($'.)#$%!BIDBGBIIA!WB8d¡]!@ABC8!B8C¡]!
@ABD!)12!B8@¡]!@ABEX>![$#&%!@ABC!6/$'3&4!/&'! $**!+36*&'$!9'!7%!'$=$'$%,($'.)#$%8!0$#!1&!@BM!
0$'! %$#$'+6'#8!/&' !@ABD! *)''&'$!0$#! 1&! B@M! 0.%#'$! %$#$'+6'#>!K$%! *)*&3&! 9',%$#$'+6'#$%!
5%#$'! @ABE! /&'! 0O1-$*! 3.-&! #$%! 5%#$'! '$=$'$%,($'.)#$%! 0$#! $%#&,*! 1&! LM! 0$'! %$#$'+6'#>!
J$#$'+6'#$%!5((/.,&#$!#)1-!,*)'!/&'.&*.)%! 5%#$'!*.#,($'.)#$% !@ABCG@ABE!W=.45'!@+8!#!)12!=X>!!

2O!* %O!*

'O!* :O!*

#O!

*

DO!

*

!

E5"9;*+?*L#4G#;239;*K2J*'*7'8*#O*D;W)*SIY!6*632357)*S37'(87$4FQ;7442*7'8*)#:#;%<;:*K%J*:*7'8*DO*D<;*632357)*
S37'(87$4*W;#)*+,-. / +,-0? *

"#!

$

#

%$

%#

&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

:;)(83-+8+1!&$%<
:+8+1!%=>%"%==$

!"#$%&#'()*+#((,
?+-/+.(60. -./0

$

&$

@$

>$

A$

%$$

%&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!)+8+.,B.8!&$%<
:+8+1!%=>%"%==$

C6495D41-
E+8+.,B.8 F--G

"#!

$

#

%$

%#

&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

:;)(83-+8+1!&$%#
:+8+1!%=>%"%==$

!"#$%&#'()*+#((,
?+-/+.(60. -./0

"#!

$

#

%$

%#

&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

:;)(83-+8+1!&$%>
:+8+1!%=>%"%==$

!"#$%&#'()*+#((,
?+-/+.(60. -./0

$

&$

@$

>$

A$

%$$

%&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!)+8+.,B.8!&$%#

:+8+1!%=>%"%==$
C6495D41-E+8+.,B.8 F--G

$

&$

@$

>$

A$

%$$

%&$

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!)+8+.,B.8!&$%>

:+8+1!%=>%"%==$

C6495D41-
E+8+.,B.8 F--G



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* -, *

K$%!*)*&3&!/&**$%=6'.%4$%!/.#!"4$3+71-$%,!5*3)((,(5%-*!/&'!5%4$=7'!273=*$%!,9!264!5%#$'!@ABD!
,)0!5%#$' !@ABC!W=.45'!L&G+X>!K$**&!/&'!$%!=63H#!&/!#$*!*)''&'$!-3.0&*$*!5%#$'!#$**&!9'>!K$*!/&'!
='70,*!5%#$'!($'.)#$%!H&%5&'.G,$(*$0+$'!W0$#!5%#&%*&4!=6'!=$+'5&'.X!,)0!/&**$%=6'.%4$%!/&'!
0O1-$*!374'$!5%#$'!@ABD>!?%#$'!@ABE!6-&#$!#$%!*)*&3&!/&**$%=6'.%4$%!.!H70=6'$3,$!0$#!@ABD8!
='70,*!(9!4'5%#!&/!0O1-$*!264&!/7'#$%!5%#$'!($'.)#$%!)-*)+$'G#$1$0+$' !W=.45'!L1X>!

2O* %O*

'O!

**

E5"9;*>?*1233#)D<;5)"*D<;*W;#)*+,-./ +,-0*K2F'O*C5:*
93$7GG6G9)(3#)*D<;*!"#$%&'(#)*35$$*V:6C5(#)*KSFY]RVJ*
SIY!*+,-T% O?*

*

!

>?+* EA65(2$56(F(#456(2 *G2;24#3;2;**

>T+T-T! L'C8*#@'5*$* !

F',0$#$32&3*$%!&/!*)*&3=),=)'!)12!=),=&*=),=)'!@ABD!/&'!374,*!/.#!(')/*&4%.%4,3)-&3$%!<P?Q+')%!
W264,*!5((,*'60,X! )12!264,*!/.#!3)-&3$%!R7'&#,/74$%!W*&+$33!@X!,)0!7'!+$374$%!%$#,*'60,!<P?Q
+')%! W=.45'! BX>!@ABE! 2&#$! #)1-! 264,*! 9',0$#$32&3*$'! 37%4'$! %$#,*'60,!.! "4$3+71-$%!/.#!
(')/*&4%.%4,3)-&3$%!<-&33&/74$%>!Y6'! 3)-&3$'%&! %$#,*'60,! R7'&#,/74$%! W<-&33&/74$%8!
KH5(&%+71-$%8!J$#,*'60,! R7,*&! #.-$! W(')/*&4$%! $%#&,*! 5%#$'! @ABEX8! SO03.%4$37%-$%! )12!
:3)**,&33T%X!0.%,-&'!9',0$#$32&3*$'%&!&/!*)*&3=),=)'!)12!=),=&*=),=)'>!!

@ABD! 5((07**$,! 264,*! 9',0$#$32&3*! &/! *)*&3-/7/$! ,&0*! %.*'&*j %.*'.*-/7/$! /.#! 3)-&3$%!
KH5(&%+71-$%!0$#&%! 264,*! 9',0$#$32&3*! &/! &00)%.50-/7/$! 5((07**$,! /.#! 3)-&3$%!
SO03.%4$37%-$%!W*&+$33!@X>!@ABE!5((07**$,!7/$%!%94)*!264'$!9',0$#$32&3*$'!/.#!SO03.%4$37%-$%!
, &0*!:3)**,&33T%>!^$%$'$33*!5((07**$,!374'$!2&3*$'!&/!&00)%.50Q!,&0*!%.*'&*j %.*'.*Q-/7/$!/.#!#$!
*'$!3)-&3$'%&!<P?Q+')%8!R7'&#,/74$%!)12!<-&33&/74$%!264'$!5((,*'60,!.!"4$3+71-$%8!0$#&%!#$*!
=6'!*)*&3-/7/$!.%*$!=.%%,!%94)*!*O#3.4*!06%,*$'>!:&0*3.4&!#&*&!=.%%,!.!+.3&4&!B>!

*

$H$

$H%

$H&

$HI

$H@

$H#

$H>

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!7(66+)*B.J)2!&$%<K2+1,L95+)0614//
M(66+)*B.J)2!F- I N3G

$H$

$H%

$H&

$HI

$H@

$H#

$H>

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!7(66+)*B.J)2!&$%# K2+1,L95+)!0614//
M(66+)*B.J)2!F- I N3G

$H$

$H%

$H&

$HI

$H@

$H#

$H>

'() *+, -(. (/. -(' '0) '01 (02 3+/ 456 )47 8+9

?46(1!7(66+)*B.J)2!&$%> K2+1,L95+)!0614//
M(66+)*B.J)2!F- I N3G



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* -- *

L2%#$$*+?*I#:#$82$3#;*2C*D76D23D76D7;*KRMPFROJ*3732$D76D7;*KL73FROJ*2447)594(C&C#*KHYPFHOJ*)53;23*7'8*)53;53F(C&C#*
KHM>^HM+FHO*6243*3732$(C&C#*KL73FHO*6#G2;23*D<;*W;*+,-.J*+,-B*7'8*+,-0?*

KC<N74#*8*#@%<)4%! KV 9GK!
OX#Y%S!

R<7GK!

OX#Y%S!
LZ 9GL!
OX#Y%S!

LV >![!LV +GL!
OX#Y%S!

R<7GL !

OX#Y%S!

+,-. ! ! ! ! ! !

S$73362$$\)* -BJ>* P.JT* >+JX* .>. * ->-- *

+,-= ! ! ! ! ! !

@_`F%;7)** BJX.* +TJ>* >.J>* BPJ,* X>, *

Y&;2:6C&"#) * .TJ>* -,> * >.J0* B.J+* -,P0 *

@(2$$2C&"#)* >-J, * .TJ0* +.J, * --+ * 0T0*

Z[9G2)%&'(#) * -XJT* ..JX * >BJ>* PPX* ->B, *

UA4$5)"#$&)(#)* -0J>* P>J>* 0BJX* +P-* XPB*

S$73362$$\)* ->JX* P,J>* .-J. * +.+ * XP>*

+,-0 ! ! ! ! ! !

@_`F%;7)** PJ-X* +XJ+* ->J>* -BJB* TB,*

Y&;2:6C&"#) * +.J+* .BJ. * +0J0* B0J0* TXX*

@(2$$2C&"#)* +XJ+* B-J, * +>J0* ->X* T>X*

Z[9G2)%&'(#) * -BJP* +TJX* ->JB* P+T* ---. *

H#:63;<46*Y&632*:5(#* ++J0* PTJ>* +PJ,* >-0 * B->*

UA4$5)"#$&)(#)* ->JX* P,J, * +,. * >X-* --X, *

S$73362$$\)* -+JB* >0J>* --, * >0- * -,T. *

!

:*&*5,! =6'! -/&3.*$*,=&-*)'%! %7'.%4,70%$%! +$#60,! ='9%!!"# 0*.33!"$%&&'()#**$+&&,-#)! =6'! #$! )3.-&!
(')/* &4%.%4,3)-&3$'%&! .! "4$3+71-$%! W*&+$33! L! )12! =.45'!VX>!;.# ! R7'&#,/74$%! +$#60#$,! *.33!
"$%&&'()#**$+&&,-#)0,*&*5,! 0$#&%! <P?Q+')%! ,&0*! KH5(&%+71-$%!+$#60#$,! *.33!!"# ! ,*&*5,8! )12!
0)*,/&'&'!#$*!264,*&!'$,($-*./$!374,*&!9',0$#$32&3*$'%&!&/!*)*&3=),=)'>!K$*!+6'!#)1-!%)*$'&,!&**!
),7-$'2$*,.%*$'/&33$*!/.#!,&0*3.4&!3)-&3$'!,*'71-$'!,.4!6/$'!0.%,*!*/9!,*&*5,-3&,,$'8!)12!7'!#7'0$#!
%94)*! ),7-$'>!g$=$'$%,/7'#$*!=6'!=),=)'! 7'! +&,$'&*! (9! /73#.4*!=9!&%*&3!07*%.%4&'!&/!&+,)'+&%,!
5%#$'! 9'$*! WLGBD!,*>X! H70=6'*! 0$#! &%*&3$*! *)*&3=),=)'07*%.%4&'! ,)0! /&'!LGLL!,*>! =6'!,&0*3.4&!
(')/*&4%.%4,3)-&3$'! W+.3&4&! BX>! K$**&! +.#'&'! #$3/.,! *.33! &**! '$=$'$%,/7'#$*! =6'! =),=)'! ,-.3H$'! ,.4!
0$33&%!(')/(5%-*$'%&!.!"4$3+71-$%>!!

:*&*5,-3&,,%.%4!/.#!(')/*&4%.%4,3)-&3$%!37%4,*!%$#,*'60,!.!"4$3+71-$%!W:3)**,&33T%X!+$#60#$,!
*.33!./$$&%!!+$'7-%&*!5*&%!-)''.4$'.%4!=6'!H)'#+'5-,0&'-!W'$=Q_X8!)12!!"# !0$#!-)''.4$'.%4!=6'!
H)'#+'5-,0&'-!W'$= Q_H)X>!_H)!7'!+&,$'&*!(9!+&-4'5%#, 2&3*$'!+$')$%#$!&/!+3&%#!&%%&*!H)'#&'*!)12!
5*3&-%.%4,'$4.)%8!#)1-!=6'-%.((&,!#$%%&!5*'7-%.%4!0$#!=3$'&!),7-$'2$*$'8!,($1.$33*!%7'!#$*!
*.3370(&,!(9!,09!&/'.%%.%4,)0'9#$%!WKH)#H.1!k!l&33.%!@ABB!)12!l$,, 3&%#$'!0>=3>!@ABEX!,9,)0!
"4$3+71-$%,>!<%#$3$%!H)'#+'5-,0&'-!.!#$3&/'.%%.%4,)0'9#$*!7'!0)#$33$'&*!*.33!BBM8!/.3-$*!7'!
,*'&f!/.#! 4'7%,$%!=6'!%7'!_H)!+6'!*.3370(&,!WBAM!R&;8!@ABLX8!)12!&%/7%#&%#$*!&/!'$=Q_H)!.!#$**&!
=&33!7'!*/$-,&0*>!:*&*5,-3&,,%.%4$%!+&,$'&*!(9!'$=Q_!,)0!'$,53*$'&'!.! ./$$&%!!,*&*5,-3&,,%.%4!
9*$',($43&'!%7'.%4,70%$%,Q=6'2933&%#$%&!*')3.4*/., !+7**'$8!,$**!*.33!-3&,,%.%4$%!=6'!#$!+.)3)4.,-&!
-/&3.*$*,=&-*)'$'%&!W,$!&/,%.**!L>CX>!!
! *
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!

* -+ *

L2%#$$*>?*I#:#$82$3*2C*3732$D76D7;*D<;*G;7C32")5)"6$7(2$#;)2*9):#;*+,-./ +,-0J*6243*;#D#;#)6C&;:#) *D<;*D76D7;*7'8*
#(7$7"56(*(C2$53#36(C73*KVUO?*E&;"#)*2)"#;*632396($266)5)"*#)$5"3*Y21*K+,->O?*

KC<N74#*8*#@%<)4%!
R<7GK!

OX#Y%S!
?$6GK! MI ! 3747A@!

@_`F%;7)** +TJT* -TJ>* ,JB>* a7: *

Y&;2:6C&"#) * 0TJ.* -XJ0* ,J+. * M35$$D;#:663&$$2):#*

@(2$$2C&"#)* .XJT* -XJ+* ,J>+* IW33$5"*

Z[9G2)%&'(#) * P-J. * +>JT* ,J.T * a7: *

H#:63;<46*Y&632*:5(#* PTJ>* ++J,* ,JPB* IW33$5"*

UA4$5)"#$&)(#)* P-JB* -XJ-* ,JPB* IW33$5"*

S$73362$$\)*K;#DFRO* P,J0* -XJP* ,JPT* IW33$5"*

S$73362$$\)*K;#DFR[7O* P,J0* +0JT* ,JBT* a7: *

!

*
E5"9;* P?* S32396($266)5)"* D<;* 3732$D76D7;* D<;* 624$5"2* G;7C32")5)"6$7(2$#;* 5* !"#$%&'(#)?* E#$632G$2;* C562;* X.b*
(7)D5:#)65)3#;C2$$*(;5)"*6(23323*VUFC&;:#*#)$5"3*H239;CW;:6C#;(#3*K+,,0%O?*

>T+T+T! ;$74%%$C!

:&0*3.4&! 0$*&33$'! ,)0! (')/*)4,! 5%#$'! @ABD ! W,$(*$0+$'G#$1$0+$'X!)12! @ABE8! 5%#&%*&4$*!
-)((&'8 ! +$#60,! *.33!&/!, ! $33$'!.456)$0 &/!,0 1,&$)(! $%3.4*! J&*5'/9'#,/$'-$*! WBIIIX! W*&+$33! VX>!
S)((&'!5((/.,&#$! ./$$&%!$012!,!2&3*$'!/.#!,*&*.)%$'%&!KH5(&%+71-$%!)12!J$#,*'60,!R7,*&!#.-$8!
/.#!6/'.4&! ,*&*.)%$'! /&'!2&3*$'%&!&/!, >!̂ $%$'$33*!5((07**$,!374,*!0$#$32&3*$'! /.#!3)-&3$%!<P?Q
+')%!0$#!5%#&%*&4!&/!m.%-8!*.33!=63H#!$**!$f*'$0/7'#$!5((07**! .! ,$(*$0+$'!@ABD!W*&+$33!V! )12!
+.3&4&! BX>!R&3*$'%&! &/! %.1-$3!/&'! 0&'-&%*!264'$! /.#! SO03.%4$37%-$%! )12! %$#,*'60,8! #/,>!/.#!
:3)**,&33T%>! `/$%! &',$%.-8! -&#0.50! )12! m.%-! 5((/.,&#$! 264'$! 0$#$3-)%1$%*'&*.)%$'! /.#!
SO03.%4$37%-$%!)12!:3)**,&33T%8!H70=6'*!0$#!5((,*'60, !+$374%&!3)-&3$'>!!

$

$H&

$H@

$H>

$HA

%

O
P
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!

* -> *

L2%#$$*P?*I#:#$82$3*2C*4#32$$#;*K3732$82$3#;O*D<;*G;7C32")5)"6$7(2$#;)2*9):#;*+,-B*K6#G3#4%#;F:#'#4%#;O*7'8*+,-0? *
E&;"(7:#)* 2)"#;* 632396($266)5)"* #)$5"3* H239;CW;:6C#;(#3* K-XXXOc*!"#$%&' ()*+' ,+(&%-*K%$WOJ*()*+' ,+(&%-*K";<)OJ*
!)&&(.*&',/*+ *,+(&%-*K"9$OJ*,/*+ ',+(&%-*K7;2)"#O*7'8*!"#$%&',/*+',+(&%- *K;<:O?**

KC<N74#*8*#@%<)4%!
E@!

OX#Y%S!

K&!

OX#Y%S!

W: !

OX#Y%S!

WA!

OX#Y%S!

WC!

OX#Y%S!

L8!

OX#Y%S!

\* !

OX#Y%S!

@_`F%;7)** ,J+., * ,J+., * ,J,--B * ,JB++* ,J+., * ,J>+>* BJ+0*

Y&;2:6C&"#) * ,JP-- * ,JPX0* ,J,--T * -JP. * ,JT. , * ,J0XB* >J-- *

@(2$$2C&"#)* ,JP0- * ,J.T, * ,J,->B * +J>P* -J++* -J++* >J+P*

Z[9G2)%&'(#) * ,J>0- * ,J>X, * ,J,++B * >J,, * ,JT+X* -JB, * BJ0,*

H#:63;<46*Y&632*:5(#* ,JP.0 * ,J>.0 * ,J,-P, * >JP0* ,JB0. * -J.0 * +JX,*

UA4$5)"#$&)(#)* ,J.,T * ,J+X, * ,J,B+- * +J0-* ,J..0 * TJ-X* -+J, *

S$73362$$\)* ,J.TX * ,JP.+ * ,J,>0P * +JT0* ,JT-- * BJ>P* 0J.- *

!

>T+T>T! E&@<C&4*@U!7AC&8:87$7!<(1!@FC$7'C4*:$!'5*$*!ORVWG14%7S!

[$#$3&+,)'+&%,$%! =6'! ($'.)#$%! @ABCG@ABE! .%#.-$'&#$!7)$4#&%!$0 '+(!,$! /&**$%! /.#! ,*&*.)%!
KH5(&%+71-$%! )12!./$$&%!$0 '+(!,$! /.#! 6/'.4&! ,*&*.)%$' ! W*&+$33! CX>!KH5(&%+71-$%,! 264'$!
0$#$3&+,)'+&%,!-&%!+$')!(9!#$%!,*6''$!&%#$3$%!,-)4,0&'-!/.#!#$%%&!,*&*.)%>![$#$3*5'+.#.*$*$%!
/.,&#$!(9! *$,(6$0!(3.&%!$!/&**$%!/.#!,&0*3.4&!,*&*.)%$'!5*)0!<P?Q+')%!#7'!/&**%$*!/&'!./$$&%!$0
!(3.&%!$>!K$**&! 3.44$'! .! 3.%H$! 0$#! *.#.4&'$! +$#60%.%4&'! WP7%%$'4'$%! @ABC8! S)-.1! @ABEX>!
N5'+.#.*$*$%! /.,&#$! (9!0$,*! )0=&**&%#$!4'503.%4! /.#!SO03.%4$37%-$%! )12! :3)**,&33T%>! "!3.-2$*!
0$#! '$,53*&*$%! .! =6'$49$%#$! 9','&(()'*! WS)-.1! @ABEX! 5((/.,&#$! <P?Q+')%8! R7'&#,/74$%! )12!
KH5(&%+71-$%!12!, !0$#$32&3*$'!&/!N\]!0$#&%!6/'.4&!,*&*.)%$'!2&#$!./$$&%!$012!,!2&3*$'>!!

J)*$'&,! +6'! &**! ='9%! @ABC! =.%%,! $%#&,*! #&*&! (9! *5'+.#.*$*! ='9%! :3)**,&33T%! *.3347%43.4&! W%.)!
07**.33=733$%X!)12!='9%!@ABD!=.%%,!$%#&,*!*/9!*.33!=O'&!07*/7'#$%!($'!,*&*.)%!=6'!&+,)'+&%,!)12!N\]>!
J&*5'/9'#,/$'-$*,! WBIIIX! '$-)00$%#&*.)% ! 7'! B@! 07*%.%4&'! ($'! 9'! =6'! *.33,*9%#,+$#60%.%48!
/.3-$*!5((%9,!5%#$'!@ABE>!!

L2%#$$*.?*I#:#$ *2C*2%67;%2)6J*39;%5:53#3*7'8*LMN*D<;*G;7C32")5)"6$7(2$#;)2*9):#;*+,-./ +,-0?*E&;"(7:#)*2)"#; *
632396($266)5)"*#)$5"3*H239;CW;:6C#;(#3*K-XXXOc*%0'%((%-'12%&"3(.*&'45-*+&6*-7!(.*&'8+&&%9*6243*!"#$%&'()*',+(&*LMN*
K%$WOJ*:8+*&'45-*+&6*-7!(.*&'8+&&%9*6243*()*' ,+(&*LMN*K";<)OJ*!)&&(.*&'45-*+&6*-7!(.*&'8+&&%9*6243*!)&&(.*&',/*' ,+(& *
LMN*K"9$O*2%&"3(.*&'45-*+&6*-7!(.*&'8+&&%9*6243*,/*',+(& *LMN*K7;2)"#O*7'8*:&+-$&'45-*+&6*-7!(.*&'8+&&%9*6243*!"#$%&'
,/*',+(& *LMN*K;<:O?* 

KC<N74#*8*#@%<)4%! E&@<C&4*@!
RAC&8:87$7!

OQL]S!

RVW!!

O5#Y%S!

@_`F%;7)** ,J,X. * -JB, * -PJ>*

Y&;2:6C&"#) * ,J--, * 0J.- * ->J- *

@(2$$2C&"#)* ,J,TP * --JB* -,J+ *

Z[9G2)%&'(#) * ,J-P- * TJ0P* ->J0*

H#:63;<46*Y&632*:5(#* ,J--T * 0JX>* XJ00*

UA4$5)"#$&)(#)* ,J,0+ * -+J0* -,J+ *

S$73362$$\)* ,J,T- * -+JT* -,JB *

!
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!

* -P*

>?>* L;2)6G7;3#;*2C*)&;5)"6&4)#)*7'8*4#32$$#;*

N'&%,()'*+$'7-%.%4&'%&!7'!+&,$'&#$!(9!5((07**&!2&3*$'!='9%!:3)**,&33T%!)12!/&**$%=6'.%4,#&*&!
='9%! "4$3+71-$%,! 5*3)((,(5%-*! .! U#,/.-$%>! K$**&! 0$#=6'! $%! /.,,! ),7-$'2$*! .! +$'7-%.%4&'%&!
$=*$',)0!/&**$%=6'.%4$%!/.#!"4$3+71-$%,!5*3)((,(5%-*!&/'.%%$'!$%!0.%#'$!#$3!0&'-&'$&3!,)0!.%*$!
'$('$,$%*$'&,!.!07*%.%4&'%&!=6'!(')/*&4%.%4,3)-&3$%!:3)**,&33T%>!!

K$%! *)*&3&! +$3&,*%.%4$%! &/! *)*&3Q! )12! %.*'&*j%.*'.*-/7/$! ,&0*! *)*&3Q! )12! =),=&*=),=)'! =6'+.!
:3)**,&33T%!/&'!0$'!7%!#5++$3*!,9!,*)'!5%#$'!@ABC!H70=6'*!0$#!@ABD!W*&+$33!DX8!*.33!$%!/.,,!#$3!(9!
4'5%#!&/!264'$!*)*&3!/&**$%=6'.%4!5%#$'!@ABC!H70=6'*!0$#!@ABD!WS)-.1!@ABEX>!?%#$'!@ABE!6-&#$!
*'&%,()'*$'%&!=6'! ,&0*3.4&!)/&%!%70%#&!(&'&0$*'&'8!0$%!%9##$!.%*$!5((!*.33!@ABC!9',!%./9$'>!
K7'$0)*!/&'!#$%!*)*&3&!*'&%,()'*$%!&/!&00)%.50!@ABE!0$'!7%!#5++$3*!,9!264!,)0!*'&%,()'*$%!
5%#$'!=6'$49$%#$!9'>!K$**&!+$')##$!*.33!,*)'!#$3!(9!$**!0O1-$*!264*!5((07**!&00)%.50/7'#$!.!
H&%5&'.!@ABE!WEEA!n4bX>!

`/$%! 9', 0$#$32&3*$%!&/!*)*&3-/7/$!WBAdC!n4b3X!/&'!264'$!5%#$'!@ABE!H70=6'*!0$#!@ABD!WIVL!
n4b3X8!0$%!.%*$!3.-&!264!,)0!5%#$'!@ABC!WBLBB!n4b3X!WS)-.1!@ABE8!+.3&4&!BX>!K$%!))'4&%.,-&!#$3$%!
&/!+9#$!=),=)'!)12!-/7/$!W=),=&*=),=)'!'$,($-*./$!&00)%.50 Q)12!%.*'&*j%.*'.*Q- /7/$X!0)*,/&'&#$!
0.%#'$!7%!273=*$%!&/!#$%!*)*&3&!=),=)'Q!)12!-/7/$*'&%,()'*$%!5%#$'!@ABCG@ABD!W*&+$33!DX>!K$%!
))'4&%.,-&! #$3$%! &/! -/7/$*'&%,()'*$%! 6-&#$! 5%#$'! @ABE8! #$3/.,! (9! 4'5%#! &/! #$%! 264&!
&00)%.50*'&%,()'*$%8!0$%!)1-,9!(9!4'5%#!&/!,*)'&!*'&%,()'*$'!&/ !%.*'.*!)12!%.*'&*-/7/$!.!,35*$*!
&/!9'$*!W=.45'!C&X>!N'&%,()'*$%!&/!=),=&*=),=)'!0)*,/&'&#$!7/$%!@ABE!0.%#'$!7%!273=*$%!&/!#$%!
*)*&3&!=),=)'*'&%,()'*$%>!

L2%#$$* B?* L732$* 3;2)6G7;3* K("O* 6243* 2;#2$6G#'5D5(* D<;$963* K("=82O* 2C* )&;5)"6&4)#)* D<;%5* G;7C32")5)"6$7(2$#)*
S$73362$$\)*D<;*W;*+,-.J*+,-B*7'8*+,-0?*E&;"#)*2)"#;*632396($266)5)"*#)$5"3*H239;CW;:6C#;(#3*K-XXXOc*4W33$5"3*8<"2*
D<;$963#;*K"9$O*7'8*$W"2*D<;$963#;*K";<)O?**

^C!
R<7GL !

O)#S!

LZ 9GL !

O)#S!

LV >[LV >!!

O)#S!

R<7GK!

O)#S!

KV 9GK!

O)#S!

R<7GL !

O)#Y14S!

R<7GK!

O)#Y14S!

+,-. * XB,0* +BB* P+0+* >-, * --, * >JP0* ,J--+ *

+,-B * P+B-* ++P* -PX- * ->0 * PBJ+* -J.P * ,J,PXP*

+,-0 * T+->* 0.- * >T-T* -X0* B>J>* +JX0* ,J,0- *

!"#"$ % &'() % *+* % '+,* % -+. % &'/- % -/(( % )/)&&( %

!

U%!,*)'!#$3!&/!-/7/$*'&%,()'*$'%&!.%*'7==&#$!.!+6'H&%!)12!,35*$*!&/!#$!*'$!5%#$',6-*&!9'$%!W=.45'!
C&X8!0$%!5%#$'!@ABC! /&'! *'&%,()'*$'%&! '$3&*./*! ,*)'&!7/$%!5%#$'! ,)00&'$%>!?%#$'!@ABE! /&'!
-/7/$*'&%,()'*$'%&! ,7',-.3*! ,*)'&! 5%#$'! ($'.)#$%! )-*)+$' G#$1$0+$'>! Y),=)'*'&%,()'*$%! /&'!
5%#$'!@ABC!,*)'!+9#$!.!H&%5&'.!)12!&('.3G0&H!W=.45'!C+X>!J94)*!374'$!*'&%,()'*$'!5((/.,&#$,!5%#$'!
@ABD8! 0$%! 5%#$'! @ABE! 6-&#$! =),=)'*'&%,()'*$'%&8! ='&0=6'&33*! 5%#$'! ($'.)#$%! )-*)+$'G
#$1$0+$'>!K$%!&'$&3,($1.=.-&!*'&%,()'*$%!&/!-/7/$!)12!=),=)'!+$'7-%&*!(9!($'.)#$%!@ABCG@ABE!
/&'!@8DD!-4b2&! '$,($-*./$!A8AEED!-4b2&8! /.3-$*!0)*,/&'&'! ./$$&%!$012!,0 '2(&3*$)(!&/! -/7/$! )12!
&/!,0'2(&3*$)(!&/!=),=)'!W*&+$33!DX>!!
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!

* -. *

&X!

!

!

+X!

!
E5"9;*. ?*L732$*3;2)6G7;3*2C*3732$(C&C#J*2447)594*7'8*)53;53^)53;23F(C&C#*K2O*6243*3732$D76D7;*7'8*D76D23D76D7;*K%O*
D<;%5*G;7C32")5)"6G9)(3#)*S$73362$$\)*2)"5C#3*5*("*G#;*4W)2:*D<;*W;*+,-.J*+,-B*7'8*+,-0? *

P.-*!%7'.%4,70%$,*'&%,()'*$'%&!/&'!*'&%,()'*$%!&/!0$*&33$'!264'$!5%#$'!@ABE!7%!5%#$'!@ABD!
W*&+$33! EX>![$#! 5%#&%*&4! =6'!%.1-$3! /&'! #)1-! *'&%,()'*$'%&! 5%#$'! @ABE! 374'$! 7%! 5%#$'! @ABC>!
N'&%,()'*$%! &/! %.1-$3! 6-&#$! -'&=*.4*! 5%#$'! @ABE! H70=6'*! 0$#! @ABCG@ABD>!:$**! 6/$'!
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\* !

O)#S!

+,-. * PJP,* ,J-TT * BJP.* >,JB* -+JX* PJBP* 0XJ>*

+,-B * +J++* ,J,XBP* -JX, * 0J.B* -PJ>* -J>- * +BJ+*

+,-0 * >J-, * ,J+TB* .J.> * ++JB* .0JB* +J.P* B>JT*

!"#"$ % '/-* % )/+,) % */(' % -)/' % -0/' % -/0' % .(/* %

>?P* R#;D$97;#;2:#*&4)#)*KRE@SO*

[$#$32&3*$'%&!&/!,&0*3.4&!5((07**&!_Y<:!/&' !BAL!)12!@DL!%4b3!=6'!($'.)#$'%&!H&%5&'.G&545,*.!
@ABD!'$,($-*./$! ,$(*$0+$' ! @ABD!G! #$1$0+$' ! @ABE! W*&+$33! dX>![$#$32&3*$'%&! &/! _Y\:!
W($'=35)')-*&%,53=)%,O'&X!/&'!@E8D!'$,($-*./$! LI8E!%4b3!=6'!,&00&!($'.)#$'8!1&!VA!'$,($-*./$!D A!
49%4$'!264'$!7%!4'7%,/7'#$*>!K$%!0&f.0&3&!*.339*%&!2&3*$%!/.#!$**!$%,-.3*!07**.33=733$!$%3.4*!R&;!
W@ABLX!7'!LD!%4b38!/.3-$*!6/$',-'$ #,!=6'!_Y\:! /.#!$**!*.33=733$!5%#$'!($'.)#$%!H&%5&'.G&545,*.!@ABD!
WS)-.1!@ABEX!)12!/.#!,H5!*.33=733$%!5%#$'!($'.)#$%!,$(*$0+$'!@ABD!G!#$1$0+$'!@ABE!W+.3&4&!BX>!
R64&!2&3*$'!&/!70%$*!_YRf:!W($'=35)'2$f&%,53=)%&*b($'=35)'2$f&%,53=)%,O'&X!5((07**$,!5%#$'!
+9#&!($'.)#$'%&!)12!6/$',-'$# !)1-,9!4'7%,/7'#$* !WLD!%4b3X!/.#!=3$'&!*.33=733$%!WS)-.1!@ABE8!+.3&4&!
BX>!K$**&!70%$!&%/7%#,!.,*733$*!=6'!_Y\:!.!+3&%#!&%%&*!+'&%#,371-%.%4,,-50!W^3O%%!0>!=3>!@ABLX>!
"!%)/$0+$'!@ABE!5((07**$,!$**!$%,*&-&!$f*'$0/7'#$!&/!_Ya<!W($'=35)'+5*&%,O'&8!@BAA!%4b38!
+.3&4&! BX8! /.3-$*! =6'&%3$##$! $%! 264! *)*&32&3*! &/! _Y<:! /.#! #$**&!(')/*&4%.%4,*.33=733$>!_Ya<! -&%!
+.3#&,!,)0!$%!%$#+'O*%.%4,(')#5-*!&/!&%#'&!_Y<:!)12!*'&%,()'*$'&,!,%&++*!.!%&*5'$%!(9!4'5%#!
&/!,.%!'$3&*./&8!H70=6'*!0$#!&%#'&!_Y<:8!37**36,3.42$*!.!/&**$%!W[.%%$,)*&!K$(&'*0$%*!)=!R$&3*2!
@ABEX>!`/$%! 264&! 0$#$32&3*$'! &/! _Y\<! 5((07**$,! W*&+$33! dX>! K$*! +6'! %)*$'&,! &**! #$*! 7'!
(')+3$0&*. ,-*!&**!+$#60&!*)*&3&!9',0$#$32&3*$'!&/!_Y<:!,&0*!/.3-&!&/!#$!,($1.=.-&!,5+,*&%,$'%&!
,)0!,/&'&'!=6'!#$%!,*6',*&!#$3$%8!*.33!=63H#!&/!#$!)3.-&!'&(()'*$'.%4,4'7%,$'%&!=6'!&%&3O,$'%&>!_9!
4'5%#!&/!#$!264&!2&3*$'%&!&/!_Y\:!+$#60,!&**!4)#!-$0.,-!O*/&**$%,*&*5,!)80399-/*A0!

L2%#$$*T?*I#:#$82$3#;*2C*REMSJ*REM@*7'8*RE@S*K6243$5"2*G#;D$97;#;2:#*&4)#)O*D<;*G#;57:#)*[2)92;5/ 29"9635*
+,-B*7'8*6#G3#4%#;*+,-B / :#'#4%#;*+,-0*D<;*G;7C32")5)"6$7(2$#)*S$73362$$\)*K6#*2C6)533*+?.O?*

KC<N74#*8*#@78%%6'%%$*!!
;$:$%!KQV3!
O*#Y%S!

;$:$%! KQVE!
O*#Y%S!

;$:$%!4N!7<74%!
KQE3!O*#Y%S!

_C'*@N'C:$!
O*#Y%S`!

[2)*/ *29"*+,-B * +0JB* TJP,* -,> * ,JB. *

6#G3*+,-B*/ *:#'*+,-0 * >XJ0* BJB* +B>* ,JB. *

**d*@C6#;*REMS*7'8*:#66*:#;5C23*KY21*+,->O*

>?.* Q57$7"56(2*G2;24#3;2;**

>T.T-T! I8@$%4%#$C!

:*&*5,!=6'!#$!=O'&!(')/*&4%&!3)-&3$'%&!@ABC!+$#60#$,!,)0!./$$&%!!=6'!J$#,*'60,!:7+O9%!)12!!"# !
/.#! #$! 6/'.4&! W*&+$33! IX>!N/9! &/! 3)-&3$'%&8! U44$+O! )12! ?3'.-,#&3Q:6'$%*)'(8! 5%#$',6-*$,! 7/$%!
5%#$'!@ABE!)12!#$%%&!+$#60%.%4!/.,&#$!(9!!"#0'$,($-*./$! ./$$&%!0,*&*5,!W*&+$33!IX>!:*&*5,!/.#!
?3'.-,#&3Q:6'$%*)'(! 5((/.,&#$! @ABE! &33*,9! $%! =6',70'.%4! ='9%! @ABC!Wa'5*$0&'-! @ABC8! S)-.1!
@ABEX>!:&0*3.4&! ,*&*5,4'5%#&%#$! "_:Q/7'#$%! W,)0! .%#.-$'&'! (9/$'-&%! &/! %7'.%4,70%$%! )12!
)'4&%.,-&! =6'$%.%4&'X! 5%#$'! @ABC! )12! @ABE! 3.44$'! %7'&! 4'7%,$%! *.33!./$$&%!Q!"# >! U%! *.#.4&'$!
(')/*&4%.%48! ,)0! 5*=6'#$,! @AB@8! /.,&#$! (9!!"# ! ,*&*5,! =6'! J$#,*'60,! :7+O,H6%8! U44$+O! )12!
SO03.%4$8!)12!./$$&%!!,*&*5,!=6'!?3'.-,#&3Q:6'$%*)'(!W:5%#+$'4!@AB@!,&0*!P7%%$'4'$%!@ABCX>!"!
H70=6'$3,$!0$#!#$%%&!*.#.4&'$!,*5#.$!5((/.,&#$!@ABC!9',!5%#$',6-%.%4!#7'0$#!$%!=6',70'.%4!.!



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* -0 *

,*&*5,!=6'! J$#,*'60,! :7+O,H6%>! :*&*5,!=6'! ?3'.-,#&3Q:6'$%*)'(! 5((/.,&#$!$%!=6'+7**'.%4!5%#$'!
@ABC!H70=6'*!0$#!@AB@8!0$%!$%!9*$'49%4!*.33!./$$&%!0,*&*5,!5%#$'!@ABE>!

L2%#$$*Xc*@;32)32$J*:5C#;653#3J*(56#$2$"65):#e#3*!RS*7'8*63<:G2;24#3;2;)2*LZ!*7'8*bRL*6243*632396($266)5)"*+,-.*
7'8*+,-0*#)$5"3*Y21*K+,->O?*

KC<N74#*8*#@G
%<)4%!

EC74*74%! a8N$C@87$7!
"*:$b!<(1!@7c:H4C45$7C4C!

3747A@!
+,-. !

3747A@!
+,-0 !

"K3! Ra"! dKR !

+,-. !

!

+,-0 ! +,-. !

!

+,-0 ! +,-. ! +,-0 ! +,-. ! +,-0 ! +,-. ! +,-0 !

H#:63;<46*
S&%A6[<)* >T*

*
>JP+*

*
-PJP*

*
T>J>*

*
-, *

*
IW33$5"*

*

V""#%A* >+* +T* >J.- * >J-+* -PJX* -PJT* T0JP* X+J-* -+JT* XJT* a7: * a7: *

UA4$5)"#* >>* * +J.0* * -PJT* * .0JX* * PJ-* * a7: * *

`$;5(6:2$F
S<;#)37;G* P. * .+ * >J+0* >JX-* -PJX* ->JX* T-JP* .PJ, * 0J,* XJT* a7: * I W33$5"*

!

NK"Q/7'#$*8! ,)0! /.,&'! (9! &%#$3! %7'.%4,-'7/&%#$! &'*$'! )12! =5%4$'&'! ,)0! ,*6#(&'&0$*$'! /.#!
,*&*5,+$#60%.%4!.!4'7%,=&33!0$33&%!-3&,,$'8!/&'!374'$!/.#!?3'.-,#&3Q:6'$%*)'(!5%#$'!@ABE!H70=6'*!
0$#!@ABC>!U44$+O!+$#60#$,!2&!!"#0,*&*5,!@ABE!0$%!NK"Q/7'#$*!/&'!264'$!7 %!5%#$'!@ABC>!K$*!
=6'26H#&! NK"Q/7'#$*! .%#.-$'&'! $%! =6',-H5*%.%4! 0)*!./$$&%!0,*&*5,>! :*6#(&'&0$*$'%! M_N8! ,)0!
.%#.-$'&'! )'4&%.,-!=6')'$%.%48! /.,&#$!#)1-!$%!=6'+7**'.%4! /.#!U44$+O!5%#$'!@ABE!H70=6'*!0$#!
@ABC>!;.#!?3'.-,#&3Q:6'$%*)'(!2&'!M_N!26H*,!='9%!@ABC!*.33!@ABE8!0$%!.%*$!.! ,9#&%!09%!&**!#$*!
(9/$'-&'!,*&*5,+$#60%.%4$%>!?%#$'!+9#$!@ABC!)12!@ABE!+$#60#$,!,&0*3.4&!(')/*&4%&!3)-&3$'!
2&!0)*,/&'&%#$!12! !,*&*5,!W&3-&3.,-*!$33$'!%7'&!%$5*'&3*X!0$#!&/,$$%#$!(9!,5'2$*,.%#$f$*!<]"K!
WS)-.1!@ABE8!+.3&4&!@X>!!

<%*&3$*! ,-&3#$=)'0&*.)%$'8! /.3-&! /.,&'! (9! =6')'$%.%4,(9/$'-&%! &/! *5%40$*&33$'! )12b$33$'!
+$-70(%.%4,0$#$38! /&'! 5%#$'! @ABC! 4$%$'$33*! 394*! )12! 394! 5%#$'! 4'7%,$%! WBMX! =6'! /&#! ,)0!
+$#60,! ,)0!06H3.4! (9/$'-&%!W+.3&4&!@X>! ;.#!3)-&3$%!SO03.%4$8! ,)0!7'!+$374$%! ,*'&f!%$#&%=6'!
3)-&3$%!SO03.%4$37%-$%!=6'!#$%!=O,.-&3.,-Q-$0.,-&!(')/*&4%.%4$%8!/&'!&%*&3$*!,-&3#$=)'0&*.)%$'!
#)1-! %7'&! BM>! ;.#! #$! */9! 3)-&3$'! ,)0! (')/*)4,! 5%#$'! @ABE8! U44$+O! )12! ?3'.-,#&3Q:6'$%*)'(8!
2.**&#$,!.%4&!,-&3#$=)'0&*.)%$'>!!

<'*$'! *O(.,-&! =6'! %7'.%4,'.-&! /&**$%#'&48! ,9,)0! G51-,-$1%#%3.0 .%-3$%**%.3.! )12! G.91"(,0
9)#%53&3*=!#)0.%$'&%#$!&'*&%*&3$*!/.#!(')/*&4%.%4,3)-&3$'%&!W+.3&4&!@X>!`/$%!&%#'&!%7'.%4,*93.4&!
&'*$' 8!$f$0($3/.,! H,&"-)%*0&,-5)$$3&,8!H"55"-)%*09&,5)-$3&,8!;"&%.-,0.%-%., 8!I,4,.,), !,$".3* !
/&'>! 9)(.%$%*8!J ,?%53&,0 !()!,(%,8!J,?%53&,0 &,-5)"&,$,8!J,?%53&,0 $(%93-5$,$,8!K&,-"$1%#%3.0
'()L3)-$%**%.3. ! )12! M1"%5"*91)-%,0 ,77()?%,$,=! (9*'7==&#$,! /.#! %7,*&%! ,&0*3.4&!
(')/*&4%.%4,3)-&3$'>!!;.#!$%!H70=6'$3,$!0$33&%!@ABC!)12!@ABE!-&%!%)*$'&,!&**!&'*&%*&3$*!6-&#$!
0$#! *.)! &'*$'! /.#! 3)-&3$%!U44$+O>! K$%! #)0.%$'&%#$! &'*$%! 5%#$'! +9#&!#$!(')/*&4%&! 9'$%! /&'!
G.91"(,09)#%53&3*>!`/$%!/.#!?3'.-,#&3Q:6'$%*)'(!/&'!&%*&3$*!&'*$'!264'$!5%#$'!@ABE!H70=6'*!0$#!
@ABC>! ?%#$'! @ABC! #)0.%$'&#$,! (')/$*! ,*)'*! &/!G.91"(,0 9)#%53&3*! 0$#&%!G51-,-$1%#%3.0
.%-3$%**%.3.!W@8@G@8d!n0X02&#$!*&4.*!6/$'!,)0!#)0.%$'&%#$!&'*!5%#$'!@ABE>!

!

>T.T+T! D<77$*64A*4!

K$!=O'&!(')/*&4%.%4,3)-&3$'%&!+$#60#$,!2&!!"# @12! !,*&*5,!0$#!&/,$$%#$!(9!<:_N!W.%#$f!,)0!
.%#.-$'&'!-7%,3.42$*!0)*!)3.-&!*O($'!&/!0.3H6(9/$'-&%X!5%#$'!@ABD!W*&+$33!BA8!S)-.1!@ABEX>!?%#$'!
@ABE!(')/*)4,!$%#&,*! ,*&*.)%$%!?3'.-,#&3! ,)0!+$#60#$,!2&!!"# !,*&*5,!4733&%#$!<:_N>! ! :*&*5,!
4733&%#$! KeQ.%#$f! W$5*')=.$'.%4,(9/$'-&%X! -3&,,&#$,! 5%#$'! @ABD! ,)0!12! ! =6'! U44$+O! )12!



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* -T *

?3'.-,#&38!!"#0 =6'! J$#,*'60,! #700$! :7+O,H6%! )12! ./$$&%!! =6'! SO03.%4$37%-$%8! #7'! #$! */9!
,.,*%70%#&,!/7'#$%!3.44$'!%7'&!4'7%,$%!=6'!%7,*&!%$#'$!-3&,,!WS)-.1!@ABEXA!?3'.-,#&3!+$#60#$,!
2&!"$%&&'()#**$+&&,-#) !,*&*5,!4733&%#$!KeQ.%#$f!@ABE8!/.3-$*!7'!$%!&%07'-%.%4,/7'#!=6',70'.%4!='9%!
=6'$49$%#$!9'>!P)-&3$%!/&'!&'*'.-&'$!5%#$'!@ABD!)12!2&#$!)1-,9!$%!H70%&'$!=6'#$3%.%4!0$33&%!
)3.-&! 4'5(($'>! <%*&3$*! *&f&! &/! #&4Q8! +71-Q! )12! %&**,37%#)'! 2&'! ,H5%-.*! ='9%! *.)! *.33! *'$! 0$#&%!
&%#$3$%! -'7=*#H5'! 2&'! 6-&*>! K$**&! 2&'! *.33! ,*)'! #$3! +.#'&4.*! *.33! #$%! =6',70'&#$! ,*&*5,$%! 0$#!
&/,$$%#$! (9!KeQ.%#$f>![":< Q.%#$f8! ,)0! .%#.-$'&'!=6',5'%.%4,(9/$'-&%8! /.,&'! (9!12!0,*&*5,!=6'!
,&0*3.4&!(')/*&4%.%4,3)-&3$'!5%#$'!@ABD!WS)-.1!@ABEX!)12!!"#0,*&*5,!=6'!?3'.-,#&3!5%#$'!@ABE>!!

[.%,*!&%*&3!*&f&!(9*'7==&#$,!@ABD!/.#!SO03.%4$37%-$%8!0$#!='70,*!=6')'$%.%4,*93.4&!&'*$'!,9!,)0!
=9+)',*0&,-&'!WD&%!"51,)$,X!)12!=H7#$'0O443&'/$'!WH1%("-".%#,)X!WS)-.1!@ABEX>!Y9+)',*0&,-&'!
)12! =H7#$'0O443&'/$'! /&'!*&3'.-&,*! 7/$%! /.#! 6/'.4&! (')/*&4%.%4,3)-&3$'8! #)1-! #)0.%$'&#$!
-'7=*#H5'! WN,..,(3* X! &'*&%*&3$*! /.#! J$#,*'60,! #700$! :7+O,H6%>! ;.#! U44$+O! (9*'7==&#$,! $%!
,*6''$!&%#$3!&/!#$%!,O'$-'7/&%#$! ,-&3+&44$%!;&.%*0,)-), >! "%4&! '6#3.,*&#$!$33$'! ,733,O%*&!&'*$'!
(9*'7==&#$,!/.#!%94)%!&/!(')/*&4%.%4,3)-&3$'%&!@ABD!WS)-.1!@ABEX>!g$,53*&*$%!='9%!@ABD!3.44$'!.!
3.%H$!0$#!*.#.4&'$!5%#$',6-%.%4!.!"4$3+71-$%!WP7%%$'4'$%!@ABCX>!?3'.-,#&3!5((/.,&#$!5%#$'!@ABE!
$%! 0.%,-%.%4! .! &%*&3! .%#./.#$'! )12! *)*&3*! &%*&3! *&f&! H70=6'*! 0$#! @ABD! WS)-.1! @ABE8!+.3&4&! LX>!
a$*O#3.4*! =7''$! =9+)',*0&,-&'! (9*'7==&#$,! 5%#$'! @ABE! H70=6'*! 0$#! @ABD! 0$#&%!
=H7#$'0O44,3&'/$'%&! =)'*=&'&%#$! #)0.%$'&#$>!^'6%3.%4! WB,(7,$3&,0 7,(7,$3&,X! (9*'7==&#$,! .!
(')/$*!@ABE>!

:&00&%/74#!,*&*5,!&/!+)**$%=&5%&!+$#60,!$%3.4*!#$*!.%#$f!,)0!2&'!=9**!,70,*!,*&*5,!WR&;!@ABL!
)12! J&*5'/9'#,/$'-$* ! @AAE&X8! )12! '$,53*$'&#$! @ABD! .!12! ! ,*&*5,! =6'! (')/*&4%.%4,3)-&3$'%&!
U44$+O!)12!?3'.-,#&38!!"# !=6'!J$#,*'60,!#700$!:7+O,H6%!)12! ./$$&%!!=6'!SO03.%4$37%-$%!WS)-.1!
@ABEX>! e70=6'*! 0$#! 5%#$',6-%.%4$%! ='9%! @ABV! WP7%%$'4'$%! @ABCX! 0$#=6'! ,*&*5,$%! @ABD! /.#!
J$#,*'60,!#700$!:7+O,H6%!)12!?3'.-,#&3!$%!=6'+7**'.%4!0$#&%!,*&*5,!/.#!SO03.%4$37%-$%!7'!$%!
=6',70'.%4>!_9!4'5%#!&/!#$*!394*!-3&,,&#$!KeQ.%#$f$*!.%%$+&'!@ABE!9',!5%#$',6-%.%4!.!?3'.-,#&3!
$%!=6',70'&#!,&00&%/74#!,*&*5,!=6'!3)-&3$%8!"$%&&'()#**$+&&,-#)>!

L2%#$$*-,?*1&;:#)*D<;*@SRLJ*ZfF5):#e*7'8*I!S@*6243*632396($266)5)"*#)$5"3*Y21*K+,->O?*

KC<N74#*8*#@G
%<)4%!

"*:$b ! MI ! 34554*N'#:!
@747A@!E3KR! ae G8*:$b ! ;"3E ! E3KR! ae G8*:$b ! ;"3E !

G-= ! G-0 ! G-= ! G-0 ! G-= ! G-0 ! G-= ! G-0 ! G-= ! G-0 ! G-= ! G-0 ! G-= ! G-0 !

H#:63;<46*
:&44#* S&%A6[<)* .J-0 * * T* * >>J,* * ,JXB* * ,JB, * * ,J0, * * a7: * *

V""#%A* .J,. * * X* * >0J>* * ,JXP* * ,JT, * * ,J0X* * Y<" * *

UA4$5)"#$&)(#) * PJ.B* * 0* * P-JP* * ,JT. * * ,JP, * * ,JT0* * IW33$5"* *

`$;5(6:2$* .J+0* PJBP* X* B* +BJX* +, * ,JXT* ,JTB* ,JT, * ,J+* ,J.0 * ,JP+* Y<" * M35$$D;#:6F
63&$$2):#?*

!

>T.T>T! M%68@)$!

N)*&3*!(9*'7==&#$,!,$f!&'*$'!.!"4$3+71-$%!/.#!$3=.,-$!5%#$'!@ABCG@ABEi!4'6%3.%48!06'*8!,.4%&3-'7=*&8!
&++)''$8! 47##&! )12! -&'(=.,-! )+$,*70#! W=.45'!DX>! K)1-! (9*'7==&#$,! .%*$! &33&! &'*$'! /.#! ,&0*3.4&!
(')/*&4%.%4,3)-&3$'>!S&'(=.,-! )12! 06'*! (9*'7==&#$,! $%#&,*! /.#! a36*7%4$%! W@ABCX! '$,($-*./$!
?3'.-,#&3!%$#,*'60,!*'7+')!W@ABDX>!"4$3+71-$%!7'!-7%#!=6'!=6'$-)0,*$%!&/!#$%!*.#.4&'$!'6#3.,*&#$!
&'*$%!4'6%3.%48!,)0!5%#$'! (')/*&4%.%4,($'.)#$%!@ABCG@ABE!(9*'7==&#$,!/.#!0.%,*!$**!=.,-$!(9!
,&0*3.4&!3)-&3$'!5*)0!/.#!a36*7%4$%!W@ABEX!)12!a&'-& ' +O!=3O4=73*!W*&+$33!BB8!%'!D!)12!BAX>!N7*2$*$%!
&/!4'6%3.%4!/&'!,)0!264,*!/.#!3)-&3$'%&!SO03.%4$!5((,*'60,!N Q+&%$+')!W%'!CX>!</!,&0*3.4&!&'*$'!
(9*'7==&#$,!,*6',*!*7*2$*!&/!,.4%&3-'7=*&!5%#$'!/.#!?3'.-,# &3!%$#,*'60,!+')!*.33!:6'$%*)'(!)12!a')!
^'&%+OQU44$+O>!:*&*5,! 0$#! &/,$$%#$! (9! -/&3.*$*,=&-*)'%! =.,-! .! /&**$%#'&4! 2&'! +$#60*,! =6'!



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* -X*

,&0*3.4&!$3=.,-$5%#$',6-%.%4&'8!5*)0!?3 '.-,#&3!%$#,*'60,!*'7+')!W =.45'!B+!)12!%'!B!*&+$33!BBX8!
+&,$'&*! (9! ;"o Q/7'#$%! ,)0! .%#.-$ '&'! )3.-&! *O($'! &/! 0.3H6(9/$'-&%>! N'$! &/! 3)-&3$'%&!W%'! @GVX!
3.44$'!0O1-$*!%7'&!/&'&%#'&!W=.45'!B+X>!?3'.-,#&3!%$#,*'60,!+')!*.33!:6'$%*)'(!W%'!@X!+$#60#$,!
2&!!"# ! ,*&*5,! 5%#$'! @ABC! )12! @ABD! 0$%!./$$&%!! ,*&*5,! @ABE>! ?3'.-,#&3Q:6'$%*)'(! W%'! LX!
+$#60#$,!2&!!"# !,*&*5,!5%#$'!@ABC>!:*&*5,!=6'!3)-&3$%!SO03.%4$!5((,*'60, !NQ+&%$+')!W%'!CX!
+$#60#$,!9'!@ABC!,)0!./$$&%!!)12!@ABD!,)0!!"# >!D$%&&'()#**$+&&,-#)!,*&*5,!+$#60#$,!=6'!=$0!
(')/*&4%.%4,3)-&3$'!5%#$'!@ABC!WN'7#2.%#'$*8!a36*7%4$%8!N5%%$3+&%$+')%8!a')!^'&%+OQU44$+O!
,&0*!<-&33&8!%'!V!)12!DGIX!)12!=6'!$%!,*&*.)%!5%#$'!@ABE!Wa36*7%4$%X>!:&0*3.4&!;"oQ/7'#$%!394!
%7'&!4'7%,$%!=6'!./$$&%!!,*&*5,!5%#$'!@ABC!0$%!@ABE!/&'!;"oQ/7'#$*!=6'!a36*7%4$%!,70'$!W*&+$33!
BBX>!!O/&%!!,*&*5,!+$#60#$,!=6'!a&'-&'+O!=3O4=73*!W%'!BAX!5%#$'!@ABD>!

L2%#$$*--?*g#69$323*D;W)*#$D56(#9):#;6<()5)"2;*D;W)*+,-./ +,-0J*4#:*1!h FC&;:#J*1!hF($266*6243*632396*#)$5"3*Y21*
K+,->O?*

KC<N74#*8*#@%<)4%!
f<)4%*C!
$*%8#7!68#AC!
-& !

a47A5 ! g"h GN'C:$ !
g"h!
)%4@@! 3747A@!!

`$;5(6:2$*)#:*3;&%;7* - * +,-. F,. F-T * F* F* F*

`$;5(6:2$*)#:*3;&%;7* - * +,-B F,. F-B* F* F* F*

`$;5(6:2$*)#:*3;&%;7* - * +,-0 F,. F-. * F* F* F*

`$;5(6:2$*H#:*%;7*35$$*
S<;#)37;G* +* +,-. F,T F>, * ,J.P> * +* a7: *

`$;5(6:2$*H#:*%;7*35$$*
S<;#)37;G* +* +,-B F,T F+T* ,J.P, * +* a7: *

`$;5(6:2$*H#:*%;7*35$$*
S<;#)37;G* +* +,-0 F,T F+0* ,J>>* >* IW33$5"*

`$;5(6:2$FS<;#)37;G* >* +,-. F,T F-X* ,J.PB* +* a7: *

L;&:85):;#3 * P* +,-. F,T F+, * ,J+P+* P* M35$$D;#:663&$$2):#*

Q$<3&)"#)*1*[C"*<63;* B* +,-. F,T F-X* ,J+.- * P* M35$$D;#:663&$$2):#*

Q$<3&)"#)*1*[C"*<63;* B* +,-0 F-, F,+ * ,J-T * P* M35$$D;#:663&$$2):#*

L9))#$%2)#%;7)* 0* +,-. F,T F+, * ,J+.B * P* M35$$D;#:663&$$2):#*

UA4$5)"#*9GG*LF%2)#%* . * +,-. F,X F,T * ,J>-B * >* IW33$5"*

UA4$5)"#*9GG*LF%2)#%* . * +,-B F,T F+. * ,J.-X * +* a7: *

Q;7*a;2)%AFV""#%A* T* +,-. F,X F-P* ,J+PT* P* M35$$D;#:663&$$2):#*

Q;7*a;2)%AFV""#%A* T* +,-0 F-, F,. * ,J+X* >* IW33$5"*

@(2$$2*)#:*7*9GG*%;7* X* +,-. F,X F>, * ,J++>* P* M35$$D;#:663&$$2):#*

H*Q2;(2;%A*D$A"D&$3* -, * +,-B F,X F-P* ,J,-X * . * ZW$5"*

!

>?B* S2442)C&":*%#:<4)5)" *

U%3.4*!'9#&%#$!+$#60%.%4,4'5%#$'!+6'!4'5%#('.%1.($%!p,70,*!,*O'p!*.3370(&,8!/.3-$*!.%%$+7'!&**!
#$%! 6/$'4'.(&%#$! +$#60%.%4$%! &/! $-)3)4.,-! ,*&*5,8! 0$#! /.,,&! 5%#&%*&48! +$,*70,! 5*.='9%!
-/&3.*$*,=&-*)'%!0$#! ,70,*! ,*&*5,!WR&;!@ABL!)12!J&*5'/9'#,/$'-$*!@AAE+X>!"!$%!,&00&%/74#!
+$#60%.%4! &/! $-)3)4.,-! ,*&*5,! /74$'! /&%3.4*/.,!#$! +.)3)4.,-&! ( &'&0$*'&'%&! W$f>! -.,$3&34$'8!
+)**$%=&5%&! )12! =.,-! .! /&**$%#'&4X! *O%4'$! 7%! #$! =O,.-&3.,-Q-$0.,-&! (&'&0$*'&'%& 8! )12! 7'!
5*,3&4,4./&%#$!.!#$!=&33!#$!.%#.-$'&'!$%!264'$!,*&*5,!7%!#$!=O,.-&3.,-Q-$0.,-&!(&'&0$*'&'%&> !



"#$%&'()$*!+,-. / +,-0 *=*1233#)(#456(2*7'8*%57$7"56(2*9):#;6<()5)"2; * *

!

* +, *

[$#! &/,$$%#$! (9 ! #$! =O,.-&3.,-Q-$0.,-&! -/&3.*$*,=&-*)'$' %&! ,)0! .%49'! .! #$! '9#&%#$!
+$#60%.%4,4'5%#$'%&!+$#60, ! "4$3+71-$%,!-3&,,%.%4!.! #$%%&! '&(()'*!*.33! ./$$&%!$! ,*&*5,! =6'!
%7'.%4,70%$%>! K$! '9#&%#$! =6'2933&%#$%&! &/,$$%#$! %7'.%4,70%$%! /$'-&'! 6/$'3&4!)1-,9!
9*$',($43&,!.!-3&,,%.%4$%!&/!#$!+.)3)4.,-&!-/&3.*$*,=&-*)'$'%&>!!

a$#60%.%4$%!&/! -.,$3&34$'! /&'! /.#!4'7%,$%!./$$&%!@!"# !,*&*5,>!?%#$'!@ABD!%9##$!+)**$%=&5%&!
!"# @12! !,*&*5,8!0$#!5%#&%*&4!=6'!3)-&3$%!SO03.%4$37%-$%!#7'!,*&*5,!=6'!KeQ.%#$f8!,)0!(9/.,&'!
$5*')=.$'.%4,(9/$'-&%8! /&'! ./$$&%!! )12! 5*,3&4,4./&%#$! .! 3)-&3$%,! ,&00&%/74#&! +$#60%.%4>!
?%#$'!@ABE!7%#'&#$,!#$%!,&00&%/74#&!,*&*5,$%!4733&%#$!+)**$%=&5%&!=6'!?3'.-,#&3Q:6'$%*)'(!
='9%!12! !W@ABDX!*.33!"$%&&'()#**$+&&,-#)>!"!3.-2$*!0$#!,.*5&*.)%$%!.!SO03.%4$37%-$%!+$')##$!#$**&!(9!
$%!=6',70'.%4!.!KeQ.%#$f>!

a$#60%.%4$%!&/,$$%#$! -/&3.*$*,=&-*)'%! =.,-! /&'.$'&#$! 0$33&%!#/&%!@!"# ! ,*&*5,! 6/$'! ,&0*3.4&!
5%#$',6-*&!3)-&3$'>!U%3.4*!4'5%#('.%1.($%!p,70,*Q,*O'p!=6'!#$%!,&00&%/74#&!+$#60%.%4$%!&/!
$-)3)4.,-! ,*&*5,! .%%$+7'!#$**&!&**! "4$3+71-$%! ,-533$!$'2933&!#/&%!!$-)3)4.,-! ,*&*5,>! K)1-!7'!#$*!
$%#&,*!$%!&/!#$! *.)! 5%#$',6-*&!3)-&3$'%&!WJ!a&'-&' +O!=3O4=73*X! ,)0!$'2933.*!#/&%!!,*&*5,! /.3-$*!
%6#/7%#.4*/.,!.%*$!+$26/$' !'$('$,$%*$'&!*.33,*9%#$*!=6'!2$3&!/&**$%#'&4,,*'71-&%!"4$3+71-$%8!,)0!
.! &%#'&! 3)-&3$'!+3&%#! &%%&*!2O,$'! #$%! =6'! .! :/$'.4$ ! )/&%3.4*! =6'$-)00&%#$! &'*$%! 4'6%3.%4>!
a$#60%.%4$%!&/!-/&3.*$*,=&-*)'%!=6'!=.,-!.!/&**$%#'&4!-&%!,93$#$,!'.03.4*/.,!5*=6'&, !(9!$**!0$#$3!
&/! ;"o Q/7'#$*8! )12! $'2933$'! #9!./$$&%!! ,*&*5,>!N.33,&00&%,! 0$#! ,*&*5,+$#60%.%4$%! &/!
-/&3.*$*,=&-*)'$'%&! -.,$3&34$'! )12! +)**$%=&5%&! .! /&**$%#'&4! ,)0! ,70,*! +$#60#$,! *.33!
"$%&&'()#**$+&&,-#)=!4$'! #$**&!4'5%#!=6'!&**!+$#60&!7/$%!#$%!,&00&%3&4#&!$-)3)4.,-&! ,*&*5,$%!
,)0! "$%&&'()#**$+&&,-#)0=6'!"4$3+71-$%>!!

!



!

!
!"#$%&' (&)*+,,+- &,.,/0,&120%.*3+,&+3,+4567789:&;0%&+%,&<=/&;%<>,+#3"3#?4<*+4&@%A3&04@"?*0$3-0%?B*3"3#+%3+&976CD976E(&&

!

"

#"

$""

$#"

%""

%#"

&
'()

*+
),

-(
'.

/+
,)

0*
1'

23
.0

&
'()

*+
),

/+
,)

0*
1'

23
.0

45
56

''7

&
'()

*+
),

45
56

''7

&
'()

*+
),

45
56

''7

&
'()

*+
),

/+
,)

0*
1'

23
.0

&
28

80

45
56

''7

&
'()

*+
),

&
28

80

90
':3

+;
1!

65
7;

.2
<

8

/+
,)

0*
1'

23
.0

45
56

''7

&
'()

*+
),

45
56

''7

&
'()

*+
),

/+
,)

0*
1'

23
.0

&
28

80

45
56

''7

&
'()

*+
),

/+
,)

0*
1'

23
.0

45
56

''7

&
28

80

/+
,)

0*
1'

23
.0

$ % = > # ? @ A B $"

C
7'

21
)0

.!0
).

0*
D

$"
"!

<
%

E610*)'!7)*+,.!F+,G'!$0

%"$# %"$? %"$@



!

"#$#%#&'#%!

!"#$%&'"()*+,*-./012,* !"#$%&'(")"*+,-+./-012,3*$%+)+2%$+,-+4256(7538&+-,22$"#%,*+9:;<,*3'44#5'*+!,**

67897:;)*<,*=*>'44:5)*?,*-./002,*='%&3,*+2)33+-)#,%$>2-$6(3)"*+,-+?$#'8")"*&*%>"#$%+@'%+@5&@5%+)+-,22$"#%,*+A+
B$-)#$%,#+?,(*%>"#&7,32+@'%+C5%#?%>(&8,%(,*@5A$:$#$:85%5*BC"*D'$$%5*8;E*&:47C)*FGH*I'JJ8"$*./00KL**

M4N55)*+,)*3'5$:44'5')*O,*8;E*!7'%"&8)*P,*-./0Q2,*B)&(-0%#$%)"*+,-+.$%@3>5%$%,"#$+,3(D3&D%5%+)+3)-&8$#$3+567+
#%)6(&-,22$",*G:DA&%9%4AD%"(%$*I'JJ8"$*5"*00R./0Q ,*

P'S*-./0Q2,*E,-&A+567+-,22$"8D"#)*7$2$"&+@'%$&(%)@2$%+58+(3,&&)@)6$%)"*+567+8)3C'(-,3)2$2&"5%8$%+,-&$$"#$+
D2-,22$"*PS?<F*./0QK0T,*HJJ9'$%"'9*./0UV/ 0V/0 ����

P'S*-./0L2,* F/-012+)+&C',%+567+-,22$"#%,*+G+()&$3,3*&,",3D&,*S%"A:85*QK.K*./0L V/0 V./,*P'594%95:5W*BC"*
&:47CCD%"D'(5:5W)*H59%"AC(5:5WA8&"X9%*FC$D'$$%5,*��

Y8(:;)*Z,*-./0U2,*H*$3?06($"+9:;<G9:;I+ G+J,22$"($8)&(,+567+?)535*)&(,+>"#$%&'(")"*,%K+3'44#5'*+! ,����

G[55%"W"%5)*3,*-./012,*F%5-2,*")"*,%+)+H*$3?06($"+9:;L,*F$8;(E84&*S'$$%5*+!,*

?:55%A8$'*6%J'"$&%5$*8B*P%'4$E*-./0U2,*\<!+*'59*6":5(:5W*>'$%",*O:44W[5W4:WK*
E$$JKRR]]],E%'4$E,A$'$%,&5,#AR9:DAR%ER":A(RW#:9'5;%RW]RJB^':5B8,J9B*_./0` V/1 VQ/a**

b'$#"DX"9AD%"(%$*-0TTT2,*M$#'8")"*&*%>"#$%+@'%+8)3C'(-,3)2$2N+4C',%+567+-,22$"#%,*,*I'JJ8"$*c T0Q,**

b'$#"DX"9AD%"(%$*-.//U'2,*42,2>&O+.52$"2),3+567+(-,3)2$2&(%,-+@'%+&C',%O+-,22$"#%,*O+(>&2-,22$"+567+-,22$"+)+
'-$%*/"*&P5" ,*P'59^8(*.//UKc* d*!:4'W'*+*!%9C&5:5WAW"#59%"*BC"*A7C'"*8;E*D'$$%59"'W,*
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!"#$%&'( )*+,$*+$+) *-.* *-*/ +/-** .0-** ),-* )1-* 01* +1-** )-+* 23-0* *-). +3*-** +-12 /3-** ,-2* 45*-/*

!"#$%&'( )*+,$*)$)+ +-+* *-*3 +-** .+-** 3-* 2-* 32* +.-** +-,* 2/-** *-)+ +1*-** +-.3 20-** ,-/* 45*-/*

!"#$%&'( )*+,$*.$+/ .-.* *-+. +-,* .2-** 2-, )-* 0** +1-** +-+* 2)-0* *-)* +,*-** +-*, .3-** ,-/* 45*-/*

!"#$%&'( )*+,$*2$+* /-0* *-+) 2-,* ./-** +3-* +1-* 0.* +1-** +-+* 2,-+* *-)) +0*-** +-)+ 2.-** ,-3* 45*-/*

!"#$%&'( )*+,$*/$*0 /-1* *-+2 45+-* +3-** 3-3 .-* ,+* +.-** *-/) 20-)* *-). +,*-** +-,3 1.-** ,-3* 45*-/*

!"#$%&'( )*+,$*1$)* +3-,* $+-., 45+-* )+-** +.-* .-1 3/* +2-** *-,2 2/-.* *-)+ +2*-** +-,/ 1)-** ,-,* 45*-/*

!"#$%&'( )*+,$*,$*/ +/-1* $*-3. +-3* )/-** ))-* ,-) 3)* +.-** *-0) 22-1* *-)+ +2*-** +-1+ /,-** ,-,* 45*-/*

!"#$%&'( )*+,$*3$+/ +/-** $*-,. )-)* +1-** +)-* 2-/ ,3* +.-** *-22 2/-.* *-)+ +.*-** +-31 11-** ,-1* 45*-/*

!"#$%&'( )*+,$*0$+. +.-** $*-2/ +-3* +,-** +2-* 2-1 ,1* ++-** *-.3 21-/* *-)) +2*-** +-3. 1/-** ,-,* 45*-/*

!"#$%&'( )*+,$+*$++ ,-** *-*3 45+-* )2-** +)-* .-) 0)* +2-** *-,3 2,-+* *-)) +1*-** +-10 1*-** ,-1* 45*-/*

!"#$%&'( )*+,$++$+/ *-/* *-*1 +-/* )/-** 0-3 2-/ 3/* +2-** *-1) 23-.* *-). +1*-** +-,/ 1)-** ,-.* 45*-/*

!"#$%&'( )*+,$+)$)+ *-,* *-*/ 3-** 1/-** 0-3 +)*-* +*** +)-** 2-3* 2.-.* *-)* +3*-** ..-** ,-)* 4*-/*

!67""789:;( )*+,$*+$+) +-.* *-++ 2*-** /,-** )1-* .+*-* 0)* ++-** /-0* 20-,* *-)2 )+*-** +-)+ 2.-** ,-3* 45*-/*

!67""789:;( )*+,$*)$)+ +-,* *-++ )+-** /*-** ,-2 ++*-* 10* 3-1* /-.* 21-/* *-)) )**-** *-0. ..-** ,-3* 45*-/*

!67""789:;( )*+,$*.$+/ 2-3* *-+0 )*-** ..-** +*-* +3*-* 1+* ,-2* /-** /,-)* *-), )/*-** +-*) .1-** ,-,* 45*-/*

!67""789:;( )*+,$*2$+* /-)* *-+1 ))-** ,*-** )+-* ,/-* 31* +.-** +3-** /+-.* *-)2 ))*-** +-*, .3-** 3-** *-,*

!67""789:;( )*+,$*/$*0 2-2* *-+, +)-** ./-** +2-* +0-* 3** +/-** .-+* /+-0* *-)/ )**-** +-10 1*-** 3-+* 45*-/*

!67""789:;( )*+,$*1$)* +,-2* $+-+) .1-** ,)-** .,-* 22-* 0/* +.-** +)-** 21-3* *-)) +1*-** +-10 1*-** 3-** *-//

!67""789:;( )*+,$*,$*/ +.-/* $*-/+ ./-** 1+-** 2)-* 30-* 3/* +)-** /-0* 2,-,* *-). +1*-** +-/* /.-** 3-** 45*-/*

!67""789:;( )*+,$*3$+/ +2-+* $*-/, 22-** ++*-** 2/-* +.*-* 02* +*-** 23-** /2-2* *-)1 )+*-** +-1+ /,-** ,-0* )-/*

!67""789:;( )*+,$*0$+. +)-0* $*-2+ .0-** 3*-** )1-* +/*-* ,,* 3-+* .+-** /.-)* *-)/ )+*-** +-/) /2-** ,-0* +-+*

!67""789:;( )*+,$+*$++ ,-+* *-*3 )*-** 2,-** +3-* ++*-* 0,* +.-** 2-+* 2,-3* *-). +3*-** +-.3 20-** ,-0* 45*-/*

!67""789:;( )*+,$++$+/ .-3* *-)* .*-** 20-** )2-* +,*-* ,0* 0-/* 0-,* /3-1* *-)3 ),*-** *-00 ./-** ,-1* 45*-/*

!67""789:;( )*+,$+)$)+ )-.* *-+/ .+-** 13-** +2-* )3*-* 0)* 0-+* +*-** /*-1* *-)2 ).*-** )0-** ,-/* *-/,

<=#>7(%9?6;( )*+,$*+$+) +-,* *-+2 +.-** )+-** +1-* 3,*-* +/** +)-** /-1* /2-)* *-)1 )**-** *-/+ +3-** ,-3* 45*-/*

<=#>7(%9?6;( )*+,$*)$)+ +-0* *-+1 1-,* )0-** 1-2 2+*-* +.** +/-** ,-1* /,-,* *-), )+*-** *-/0 )+-** ,-0* *-1.

<=#>7(%9?6;( )*+,$*.$+/ )-1* *-+2 1-3* )/-** 3-* /+*-* +.** +,-** /-0* 23-)* *-). +,*-** *-2) +/-** ,-3* 45*-/*

<=#>7(%9?6;( )*+,$*2$+* 2-)* *-+/ )-)* +/-** 0-1 1,-* 0/* +0-** +-2* 21-2* *-)) +,*-** *-2) +/-** ,-0* 45*-/*

<=#>7(%9?6;( )*+,$*/$*0 2-,* *-+, )-.* )2-** 0-3 ++*-* ++** )+-** .-/* /)-+* *-)/ )+*-** *-/+ +3-** 3-+* 45*-/*

<=#>7(%9?6;( )*+,$*1$)* +2-0* $*-,) ).-** .,-** )/-* )2*-* 13* ,-/* /-** 22-+* *-)+ )**-** *-2/ +1-** 3-** 45*-/*

<=#>7(%9?6;( )*+,$++$+/ )-.* *-+, 1+-** ,3-** )1-* +)*-* ,0* 0-0* 3-0* /,-.* *-), )3*-** *-0* .)-** ,-1* *-1.

<=#>7(%9?6;( )*+,$+)$)+ )-,* *-)+ +1-** )-** 3-) ++**-* +.** .-2* 1-** 1.-/* *-.* ./*-** +,-** 3-** *-/*

@AB"C(:;"9(6;( )*+,$*+$+) *-.* *-)* ).-** ,.-** +1**-* 2+*-* )1** +)-** 0-)* 3/-** *-2+ )2*-** )-1* 0)-** ,-1* 45*-/*

@AB"C(:;"9(6;( )*+,$*)$)+ *-.* *-+3 ++-** )0-** +/*-* 2**-* +*** 3-** 0-3* 3+-2* *-.0 ).*-** )-)* ,3-** ,-,* 45*-/*

@AB"C(:;"9(6;( )*+,$*.$+/ .-1* *-)2 3-.* ).-** 1)-* 20*-* ++** +*-** +.-** 10-1* *-.. ))*-** +-)2 22-** ,-,* 45*-/*

@AB"C(:;"9(6;( )*+,$*2$+* .-.* *-). ++-** .2-** ,0-* +.*-* 3,* +.-** ))-** 1,-0* *-.) )+*-** +-.. 2,-** ,-3* *-/1

@AB"C(:;"9(6;( )*+,$*/$*0 /-** *-)* 3-,* .+-** +0-* .1-* 3** +2-** 0-2* 1+-.* *-)0 )+*-** +-31 11-** 3-+* 45*-/*

@AB"C(:;"9(6;( )*+,$*1$)* +,-2* $+-*/ )/-** 1*-** 1)-* ++*-* ++** +/-** ++-** 1/-+* *-.+ )+*-** )-., 32-** 3-** 45*-/*

@AB"C(:;"9(6;( )*+,$*,$*/ +2-/* $*-1* +3-** /)-** 32-* +0*-* 00* +)-** +.-** 1*-/* *-)0 ))*-** +-,3 1.-** ,-0* 45*-/*

@AB"C(:;"9(6;( )*+,$*3$+/ +/-2* $*-,3 +*-** )3-** ,*-* )2*-* ,)* ,-/* +.-** /*-2* *-)2 +3*-** +-)+ 2.-** ,-0* 45*-/*

@AB"C(:;"9(6;( )*+,$*0$+. +.-)* $*-2. +.-** .1-** 3+-* +1*-* ,** ,-0* )/-** /,-,* *-), )**-** +-// //-** ,-3* 45*-/*

@AB"C(:;"9(6;( )*+,$+*$++ ,-2* *-+. +.-** 2/-** 22-* ,+*-* +/** +)-** +2-** 1.-3* *-.* +0*-** +-2, /)-** ,-,* *-/3

@AB"C(:;"9(6;( )*+,$++$+/ )-2* *-)0 2-0* +,-** ++*-* 1)*-* +)** 3-.* 3-2* 31-2* *-2) )1*-** +-/) /2-** ,-1* 45*-/*

@AB"C(:;"9(6;( )*+,$+)$)+ )-,* *-)2 )+-** /)-** 02-* +)**-* +,** 3-,* +,-** ,+-1* *-.2 ).*-** .0-** ,-/* 4*-/*

D"'EEF7""G( )*+,$*+$+) *-** *-)2 ++-** .0-** ,,*-* 22*-* +3** ++-** +*-** 00-)* *-23 )2*-** .-0/ +2*-** ,-1* 45*-/*

D"'EEF7""G( )*+,$*)$)+ *-1* *-). 1-** +0-** ,/-* .2*-* 0.* 3-/* ,-,* 3,-1* *-2) ).*-** .-+* ++*-** ,-0* 45*-/*

D"'EEF7""G( )*+,$*.$+/ +-2* *-)+ /-3* +1-** /.-* /**-* +*** 0-.* 3-+* ,2-2* *-.1 )**-** )-** ,+-** ,-0* 45*-/*

D"'EEF7""G( )*+,$*2$+* .-3* *-)1 ,-0* ),-** )+-* +3*-* 3.* ++-** +)-** ,.-0* *-./ ))*-** +-,/ 1)-** 3-** 45*-/*

D"'EEF7""G( )*+,$*/$*0 ,-.* *-+. /-0* .+-** ++-* ).-* 3+* +2-** 3-/* 1)-2* *-.* ))*-** +-0/ 10-** 3-)* 45*-/*

D"'EEF7""G( )*+,$*1$)* +1-/* $*-0. +,-** /.-** ,+-* +**-* +*** +2-** +.-** /,-/* *-), +0*-** )-*. ,)-** 3-** *-32

D"'EEF7""G( )*+,$*,$*/ +2-/* $*-/, )+-** //-** ,1-* ))*-* 0/* +)-** 0-+* 1,-3* *-.) )+*-** )-., 32-** 3-** *-/0

D"'EEF7""G( )*+,$*3$+/ +2-/* $*-/, .*-** ,/-** /)-* )+*-* 3,* 0-3* )/-** 1,-)* *-.) )2*-** )-+2 ,1-** 3-+* +-/*

D"'EEF7""G( )*+,$*0$+. +)-3* $*-./ )+-** 23-** .*-* +**-* 1.* 3-.* ++-** 1/-0* *-.+ )**-** )-.+ 3)-** 3-** *-/3

D"'EEF7""G( )*+,$+*$++ ,-,* *-+* +2-** 2.-** )+-* .0*-* ++** ++-** +.-** 1+-+* *-)0 +0*-** +-,/ 1)-** ,-0* *-11

D"'EEF7""G( )*+,$++$+/ )-** *-)1 1-2* ).-** /3-* 2/*-* ++** +*-** ,-** 3+-.* *-.0 )/*-** +-30 1,-** ,-0* 45*-/*

D"'EEF7""G( )*+,$+)$)+ +-,* *-)2 /-/* +0-** 3.-* +/**-* )*** 0-** 3-)* ,0-,* *-.3 ).*-** 11-** ,-3* 4*-/*

H9&7IF89:;( )*+,$*)$)+ +-+* *-*, )+-** 21-** +0-* ,+-* ,)* +*-** +-1* 2+-1* *-)* +,*-** +-*) .1-** ,-3* 45*-/*

H9&7IF89:;( )*+,$*.$+/ .-3* *-+2 )1-** 2/-** +1-* +.*-* ,+* 0-2* )-3* 2)-0* *-)* )**-** *-,1 ),-** ,-0* 45*-/*

H9&7IF89:;( )*+,$*2$+* /-,* *-+. ).-** /*-** +0-* .+-* 30* +/-** +-3* 2,-1* *-)) )**-** +-+. 2*-** ,-0* 45*-/*

H9&7IF89:;( )*+,$*/$*0 2-2* *-+, 3-1* .)-** +)-* 0-. ,0* +/-** +-3* /+-/* *-)2 +0*-** +-,) 1+-** 3-** 45*-/*

H9&7IF89:;( )*+,$*1$)* +,-2* $+-+. 2.-** ,.-** ..-* +0-* ++** +/-** )-.* 21-** *-)) +/*-** +-,) 1+-** ,-0* 45*-/*

H9&7IF89:;( )*+,$*,$*/ +.-0* $*-/, )3-** /)-** /*-* .,-* 33* +.-** )-2* 21-** *-)) +/*-** +-2, /)-** ,-0* 45*-/*

H9&7IF89:;( )*+,$*3$+/ +2-.* $*-1) /+-** ++*-** ,/-* ++*-* ++** +2-** .1-** 21-3* *-)) +2*-** +-3. 1/-** ,-0* )-/*

H9&7IF89:;( )*+,$*0$+. +)-0* $*-22 )2-** 1.-** )3-* .,-* 31* +)-** )/-** 21-3* *-)) +/*-** +-3+ 12-** ,-0* *-13

H9&7IF89:;( )*+,$+*$++ 1-/* *-+* ,-.* ./-** +2-* 3*-* +*** +2-** .-+* 2,-2* *-)) +,*-** +-/* /.-** ,-3* 45*-/*

H9&7IF89:;( )*+,$++$+/ +-,* *-+2 )3-** /)-** .*-* 0*-* 0)* +2-** )-0* /)-/* *-)/ ))*-** +-)2 22-** ,-1* 45*-/*

H9&7IF89:;( )*+,$+)$)+ +-** *-*, +,-** 1.-** 3-. +.*-* 0)* +)-** 2-3* 22-,* *-)+ )**-** .+-** ,-2* *-1*

J;IFE&KBF5H9FE75IC6;)*+,$+*$++ 3-** *-*. +1-** 21-** ).-* ))*-* 0.* +)-** 3-.* 20-** *-). +0*-** +-)+ 2.-** 3-** 45*-/*

J;IFE&KBF5H9FE75IC6;)*+,$++$+/ )-)* *-+0 +0-** .1-** ))-* )/*-* 3** 3-0* 2-/* 1)-3* *-.* )0*-** +-+1 2+-** 3-+* 45*-/*

J;IFE&KBF5H9FE75IC6;)*+,$+)$)+ )-)* *-+, ..-** 1.-** ),-* 23*-* ++* 3-2* ++-** /1-1* *-), )1*-** .)-** ,-0* *-/,
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!"#$%&'( )*+,$*+$+) -.*/0* -.*/0* 12/** 02/** -.*/*)* -.*/0* -.*/0* -.*/0* -.0/* )+/3* -.*/0* 4/+* */+*

!"#$%&'( )*+,$*)$)+ -.*/0* -.*/0* 14/** 01/** */*1 -.*/0* */25 */,) -.0/* )+/3* -.*/0* 0/+* */*4

!"#$%&'( )*+,$*5$+0 -.*/0* -.*/0* 12/** 02/** -.*/*)* -.*/0* -.*/0* -.*/0* -.0/* ))/2* -.*/0* 0/2* */+*

!"#$%&'( )*+,$*1$+* -.*/0* -.*/0* 01/** 41/** -.*/*)* -.*/0* */,, -.*/0* -.0/* ))/5* -.*/0* 4/+* */+5

!"#$%&'( )*+,$*0$*3 -.*/0* -.*/0* 13/** 03/** -.*/*)* -.*/0* */02 -.*/0* -.0/* ))/** -.*/0* 0/3* */*1

!"#$%&'( )*+,$*4$)* -.*/0* -.*/0* 1+/** 0+/** -.*/*)* -.*/0* */0, -.*/0* -.0/* )+/** -.*/0* 0/2* */*3

!"#$%&'( )*+,$*,$*0 -.*/0* -.*/0* 15/** 01/** -.*/*)* -.*/0* */,5 -.*/0* -.0/* ))/4* -.*/0* 4/,* */*4

!"#$%&'( )*+,$*2$+0 -.*/0* -.*/0* 52/** 12/** -.*/*)* -.*/0* -.*/0* -.*/0* -.0/* ))/)* -.*/0* 4/** */*)

!"#$%&'( )*+,$*3$+5 -.*/0* -.*/0* 1)/** 0)/** -.*/*)* -.*/0* -.*/0* -.*/0* -.0/* )5/)* -.*/0* 0/3* */*4

!"#$%&'( )*+,$+*$++ -.*/0* -.*/0* 53/** 1,/** -.*/*)* -.*/0* -.*/0* -.*/0* -.0/* )5/+* -.*/0* 1/2* */++

!"#$%&'( )*+,$++$+0 -.*/0* -.*/0* 11/** 01/** -.*/*)* -.*/0* */05 -.*/0* -.)/* ))/3* -.*/0* 4/+* */+*

!"#$%&'( )*+,$+)$)+ */0* */42 01/** 44/** -*/*)* -*/0* )/** */30 4/5* )5/1* -*/0* ,/** */+0

!67""789:;( )*+,$*+$+) */00 */23 02/** ,*/** -.*/*)* -.*/0* +/3* */,5 -.0/* ))/** -.*/0* ,/+* */*2

!67""789:;( )*+,$*)$)+ */4* */,3 00/** 44/** */*1 -.*/0* )/0* +/5* -.0/* )+/2* -.*/0* 4/,* */*0

!67""789:;( )*+,$*5$+0 -.*/0* */,1 ,0/** 3+/** -.*/*)* -.*/0* 5/4* +/0* -.0/* ))/,* -.*/0* 3/3* */*1

!67""789:;( )*+,$*1$+* +/)* )/4* 40/** ,3/** -.*/*)* */0) )/2* +/1* -.0/* ))/1* -.*/0* 2/0* */*3

!67""789:;( )*+,$*0$*3 -.*/0* -.*/0* 00/** 44/** -.*/*)* -.*/0* */43 -.*/0* -.0/* ))/** -.*/0* 4/4* */*2

!67""789:;( )*+,$*4$)* */3) +/4* 13/** 4*/** -.*/*)* */45 +/4* */24 -.0/* )+/)* -.*/0* 4/2* */+*

!67""789:;( )*+,$*,$*0 -.*/0* */,5 0*/** 4)/** -.*/*)* */01 +/+* -.*/0* -.0/* ))/0* -.*/0* ,/0* */*,

!67""789:;( )*+,$*2$+0 ,/,* +*/** 01/** 42/** */*1 +/+* 5/0* 5/4* ++/** ))/4* +/0* 2/1* */*3

!67""789:;( )*+,$*3$+5 )/** 5/+* 02/** ,+/** -.*/*)* */2+ )/** +/0* -.0/* )5/)* */03 ,/2* */++

!67""789:;( )*+,$+*$++ -.*/0* */23 14/** 00/** -.*/*)* */02 +/4* */,4 -.0/* )5/** -.*/0* 0/5* */+0

!67""789:;( )*+,$++$+0 */33 +/0* ,)/** 22/** */*) -.*/0* 0/,* )/)* 5/5* ))/3* */00 +*/** */+*

!67""789:;( )*+,$+)$)+ +/** +/1* 43/** 21/** -*/*)* */0+ 5/+* +/4* 0/+* )5/1* -*/0* 3/+* */+5

<=#>7(%9?6;( )*+,$*+$+) +/+* */2) ,3/** 30/** */*5 -.*/0* 5/)* +/1* ,/** ))/** -.*/0* 3/1* */++

<=#>7(%9?6;( )*+,$*)$)+ +/+* +/1* 2)/** 32/** */*1 */05 5/2* )/+* -.0/* )+/2* -.*/0* 3/1* */+1

<=#>7(%9?6;( )*+,$*5$+0 */20 +/+* ,*/** 20/** -.*/*)* -.*/0* 5/** +/0* -.0/* ))/,* -.*/0* 2/2* */+0

<=#>7(%9?6;( )*+,$*1$+* -.*/0* */02 40/** ,3/** -.*/*)* -.*/0* )/,* +/,* -.0/* ))/)* -.*/0* 2/4* */)+

<=#>7(%9?6;( )*+,$*0$*3 */41 */2) ,4/** 3)/** -.*/*)* */4* )/,* +/4* -.0/* ))/)* -.*/0* 3/1* */+0

<=#>7(%9?6;( )*+,$*4$)* -.*/0* */24 03/** ,+/** -.*/*)* */04 )/5* +/5* -.0/* )+/)* -.*/0* ,/0* */*3

<=#>7(%9?6;( )*+,$++$+0 +/4* )/** ,)/** 22/** */*) */0) 1/4* +/3* 1/5* ))/3* */3, +*/** */++

<=#>7(%9?6;( )*+,$+)$)+ */20 +/+* +**/** +)*/** */*) -*/0* )/+* )/5* 51/** )5/5* -*/0* +)/** */*5
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!"!#$%&!''(&) *
+,-./0/1.2* %345674/8*-309 *:;<= *
!"##$%&'(&)*%+"+'",'"-.%/+0&/%"&'1"2$%"&$%0(34'
!/#$%&'055(/+'26'"7'8--%/+0&/+'9"2$%"&$%64'!

!

>7?7(7#'7(!
`( Z!ONL_F!5Q)%U#!-!9V=(&!0*?!)(##,<'&(>!�²!+-9,.(.>9(<(.;9!Z,&9-0<!]YOY!ONL_HNLHONF!
`( <'.,'<-<>!$=& !2-.V==),&)(+<-<>R!"<',&9=+<-<>902&Q',!:=#)(##,<F !
!
`(Z! ONL]F!`()9H!0*?!)(##,<2;<'->?,#,<9!$=&$(##<-<>99(2.-<>F!`()9 H!0*?!
)(##,<2;<'->?,#,<9!$=&,9+&-$#,&!02!+.(99-$-*,&-<>!0*?!2-.V=+)(.-#,#9<0&2,&!()9,,<',!
;#)(##,<R!`Z[i:!ONL]YL^F !
!
W(?.,&#![FR!C<'&a<!DF!S!j(&.2(<!CF!ONNMF!T(+>&1<'9&(GG0&#!$=&!&,)-',&-<>,<!ONNM!()!
/,'=2<-<>9>&1<',&!$=&!5Q)%U#!�²!+-9,.(.>,&!-!)(##,<'&(>F!3(GG0&#!:8"R![-.V=(<(.;9R!)0.F!
ONNMYO]R!]OGGF!@?##GYKK-<$0LF2(F9.1F9,KJ[CK51/.-+(#-0<,&K-<#,&<9,&-,KONNMHO]FG'$EF!
!
I(#1&)Q&'9),&+,#!ONLOY!"#),*+.-<>!()!,<!2-.V=>-$#9-<'-+(#0&!�²!+-9,.(.>,&!-!&-<<(<',!
)(##,<R!J::IY!L_PL�²hPOMF!3(GG0&#!ONLOKLOR!8%<99#;&,.9,<!T.,+-<>,!.%<F!
!
62<-'-(!G&0>&(2)(&(!@ ?##GYKK02<-'-(F$&,,F$&K02<-'-(d,<>.-9?EF!
!
:J:!:k,'-9?!:#(<'(&'!J<9#-#1#,!ON LX( F!:),<9+!:#(<'(&'R!:: H4I!L]^X_ YONLX�����µ�:�D�W�H�U��
b1(.-#;! H!\1-'(<*,!9#(<'(&'!$0&!#?,!&01#-<,!9(2G.-<>!(<'!G&,#&,(#2,<#!0$!/,<#?-*!
�G�L�D�W�R�P�V���I�U�R�P���U�L�Y�H�U�V�µ��!
!
: J:!:k,'-9?!:#(<'(&'!J<9#-#1#,!ON LX/ F!:),<9+!:#(<'(&'R!:: H4I!LXXNMYONLX�����µ�:�D�W�H�U��
b1(.-#;!\1-'(<*,!-',<#-$-*(#-0<R!,<12,&(#-0<!(<'!-<#,&G&,#(#-0<!0$!/,<#?-*!'-(#02!
�V�D�P�S�O�H�V���I�U�R�P���U�X�Q�Q�L�Q�J���Z�D�W�H�U�V�µ��!
!

http://info1.ma.slu.se/IMA/Publikationer/internserie/2007-23.pdf
http://omnidia.free.fr/omnidia_english


!
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!

!"!#$%&!''(&) *
+,-./0/1.2* %345674/8*-309 *:;<= *
!"##$%&'(&)*%+"+'",'"-.%/+0&/%"&'1"2$%"&$%0(34'
!/#$%&'055(/+'26'"7'8--%/+0&/+'9"2$%"&$%64'

!

/,%$9$!2@!"(+%,'+*(!*;<!,#87A!
!
!
!
!



!"#$%&%'#&(&%)#********************************************+,-./01*2-,#3(*2&,#4&*
0$451*6$,-("7&*89%:&(******************************+,-.4&'("('#;&4<:1*=>?@A>BA?C****D(&%)#;&4<:1*=>?@A?>A??*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*EF*
D(4&%*#7&%1*E>>*
0".$,#"4$41*EGHF*
/+I*J?A=>K1*?EGL*
M0/*J>A?>>K1*LFG=*
N+M1*CG>*
O!1*>G@E*
D0P/*:$;$%Q,$;;*JR:K1*=GCF*
I4&4<#1*8-;*

D0P/*N1*?G=C*
OSTU*N1*>*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���ô�ô*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���õ�ô*
���o�l���o�]�(�]�o���~�:�•�W��EFC*
���o�l���o�]���]�}�v�š���~�:�•�W���í�ï�ñ*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*LG>*
I<,W$4#7%&##1*T9,&*($<4,&%4*

!-::$(4&,1*O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*!"# *#4&4<#*:$(*
%"''$,*(9,&*',9(#$(*4"%%*
$ %&&'()*-ZW*DV/0A"(;$\*4"%%*
* +,-./01&,-'&5*

*

Achnanthes sp. Bory 1 0,25 
Achnanthidium minutissimum group II (mean width 2,2-2,8µm) 5 1,25 
Amphora indistincta Levkov 41 10,25 
Amphora pediculus (KŸtz.) Grunow 28 7 
Asterionella formosa Hassall 11 2,75 
Aulacoseira granulata var. granulata (Ehrenb.) Simonsen 1 0,25 
Aulacoseira sp. Thwaites 1 0,25 
Caloneis lancettula (Schulz) Lange-Bert. & Witkowski 4 1 
Cocconeis placentula incl. varieties Ehrenb. 12 3 
Cocconeis sp. C.G. Ehrenb. 1 0,25 
Cyclotella radiosa (Grunow) Lemmerm. 2 0,5 
Cyclotella sp. (KŸtz.) BrŽb. 1 0,25 
Cymbella sp. C.Agardh 1 0,25 
Diatoma tenuis C.Agardh 3 0,75 
Discostella stelligera (Cleve & Grunow) Houk & Klee 1 0,25 
Encyonema sp. KŸtz. 1 0,25 
Eolimna minima (Grunow) Lange-Bert. 4 1 
Fragilaria capucina var. vaucheriae (KŸtz.) Lange-Bert. 1 0,25 
Fragilaria crotonensis Kitton 15 3,75 
Fragilaria sp. Lyngb. 5 1,25 
Gomphonema parvulum f. 
saprophilum 

Lange-Bert. & E.Reichardt 2 0,5 

Karayevia clevei (Grunow) Round & Bukht. 63 15,75 
Karayevia laterostrata (Hust.) Round & Bukht. 26 6,5 
Mayamaea atomus var. permitis (Hust.) Lange-Bert. 8 2 
Navicula antonii Lange-Bert. 3 0,75 
Navicula cryptotenella Lange-Bert. 4 1 
Navicula gregaria Donkin 3 0,75 
Navicula recens (Lange-Bert.) Lange-Bert. 2 0,5 
Navicula sp. Bory 13 3,25 
Navicula tripunctata (O.F.MŸll.) Bory 2 0,5 
Nitzschia dissipata (KŸtz.) Grunow 6 1,5 
Nitzschia fonticola var. fonticola Grunow 1 0,25 
Nitzschia sociabilis Hust. 2 0,5 
Nitzschia valdestriata Aleem & Hust. 2 0,5 



!"#$%&%'#&(&%)#********************************************+,-./01*2-,#3(*2&,#4&*
0$451*6$,-("7&*89%:&(******************************+,-.4&'("('#;&4<:1*=>?@A>BA?C****D(&%)#;&4<:1*=>?@A?>A??*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*EF*
D(4&%*#7&%1*E>>*
0".$,#"4$41*EGHF*
/+I*J?A=>K1*?EGL*
M0/*J>A?>>K1*LFG=*
N+M1*CG>*
O!1*>G@E*
D0P/*:$;$%Q,$;;*JR:K1*=GCF*
I4&4<#1*8-;*

D0P/*N1*?G=C*
OSTU*N1*>*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���ô�ô*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���õ�ô*
���o�l���o�]�(�]�o���~�:�•�W��EFC*
���o�l���o�]���]�}�v�š���~�:�•�W���í�ï�ñ*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*LG>*
I<,W$4#7%&##1*T9,&*($<4,&%4*

!-::$(4&,1*O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*!"# *#4&4<#*:$(*
%"''$,*(9,&*',9(#$(*4"%%*
$ %&&'()*-ZW*DV/0A"(;$\*4"%%*
* +,-./01&,-'&5*

*

Planothidium delicatulum (KŸtz.) Round & Bukht. 1 0,25 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 6 1,5 
Planothidium hauckianum (Grunow) Round & Bukht. 1 0,25 
Planothidium lemmermannii (Hust.) E.Morales 7 1,75 
Platessa conspicua (A.Mayer) Lange-Bert. 3 0,75 
Pseudostaurosira elliptica (Schum.) Edlund, E.Morales & 

S.Spauld. 
1 0,25 

Reimeria sinuata (W.Greg.) Kociolek & Stoermer 1 0,25 
Staurosira binodis (Ehrenb.) Lange-Bert. 2 0,5 
Staurosira pinnata s.lat. Ehrenb. 9 2,25 
Staurosira venter (Ehrenb.) Cleve & J.D.Mšller 3 0,75 
Stephanodiscus parvus Stoermer & HŒk. 52 13 
Stephanodiscus sp. Ehrenb. 2 0,5 
Tabellaria flocculosa (Roth) KŸtz. 35 8,75 
unidentified taxa  1 0,25 
!
!
"#$%&'()*%+,(+(-., !
*
M-4&%4*&(4&%*;$Y-,:&4"-($,*E*#4*J?NKG*4);$,*[3*%3'*:"%]^[3.$,7&(5*
*
!"# $ !%#&'$

()&' $
* $ +,-$&.$

/012"3&#42% $
5012"3&#42%(6"&/ $

Karayevia clevei! " ! #$%&! '()* ! +,-. !

Planothidium lemmermannii! " ! #$%&! '()* ! +,-. !

Staurosira binodis! " ! #$%&! '()* ! +,-. !

Tabellaria flocculosa " ! #$%&! '()* ! +,-. !



!"#$%&%'#&(&%)#********************************************+,-./01*O''$Q)*
0$451*6$,-("7&*89%:&(******************************+,-.4&'("('#;&4<:1*=>?@A>BA?C****D(&%)#;&4<:1*=>?@A?>A?=*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*=F*
D(4&%*#7&%1*E>>*
0".$,#"4$41*HG?=*
/+I*J?A=>K1*?EGF*
M0/*J>A?>>K1*B=G?*
N+M1*BGF*
O!1*>G@L*
D0P/*:$;$%Q,$;;*JR:K1*=G@E*
I4&4<#1*8-;*

D0P/*N1*@GC*
OSTU*N1*>*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���ì*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���í�í�ï*
���o�l���o�]�(�]�o���~�:�•�W��F>C*
���o�l���o�]���]�}�v�š���~�:�•�W���ì*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*@GF*
I<,W$4#7%&##1*D%7&%"#74*

!-::$(4&,1* O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*!"# *-ZW*DV/0A
"(;$\* #-:* 2'3-'(43&5*

*M0/*#-:* &('$,*79(#%"'W$4$(*
:-4*(9,"('#,"7$;-: *9,*;-Z7*
Y^,W^]45**

*

Achnanthes sp. Bory 2 0,5 
Achnanthidium minutissimum group II (mean width 2,2-2,8µm) 30 7,5 
Amphora indistincta Levkov 27 6,8 
Amphora pediculus (KŸtz.) Grunow 187 46,8 
Caloneis lancettula (Schulz) Lange-Bert. & Witkowski 11 2,8 
Cocconeis placentula incl. varieties Ehrenb. 7 1,8 
Eolimna minima (Grunow) Lange-Bert. 2 0,5 
Fistulifera saprophila (Lange-Bert. & Bonik) Lange-Bert. 2 0,5 
Gomphonema parvulum (KŸtz.) KŸtz. 4 1,0 
Gomphonema pumilum s.lat. (Grunow) E.Reichardt & Lange-Bert. 5 1,3 
Gomphonema sp. Ehrenb. 1 0,3 
Mayamaea atomus var. permitis (Hust.) Lange-Bert. 3 0,8 
Navicula gregaria Donkin 9 2,3 
Navicula lanceolata (C.Agardh) Ehrenb. 5 1,3 
Navicula reichardtiana Lange-Bert. 3 0,8 
Navicula sp. Bory 1 0,3 
Navicula tripunctata (O.F.MŸll.) Bory 18 4,5 
Navicula trivialis Lange-Bert. 2 0,5 
Nitzschia dissipata (KŸtz.) Grunow 31 7,8 
Nitzschia homburgiensis Lange-Bert. 3 0,8 
Nitzschia sociabilis Hust. 6 1,5 
Nitzschia sp. Hassall 2 0,5 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 13 3,3 
Rhoicosphenia abbreviata (C.Agardh) Lange-Bert. 19 4,8 
Simonsenia delognei (Grunow) Lange-Bert. 2 0,5 
Surirella brebissonii var. kuetzingii Krammer & Lange-Bert. 1 0,3 
Tabularia fasciculata (C.Agardh) D.M.Williams & Round 1 0,3 
Tryblionella hungarica (Grunow) D.G.Mann 3 0,8 
!
!
"#$%&'()*%+,(+(-., !
*
/('&*;$Y-,:&4"-($, *W"44&;$#5*



!"#$%&%'#&(&%)#***********************************+,-./01*T$;#4,^:#*X]<%#4&*.&44$([&,7*
0$451*6$,-("7&*89%:&(*********************+,-.4&'("('#;&4<:1*=>?@A>BA?E****D(&%)#;&4<:1*=>?@A?>A?H*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*C>*
D(4&%*#7&%1*E>>*
0".$,#"4$41*EGEE*
/+I*J?A=>K1*??G=*
M0/*J>A?>>K1*@FG>*
N+M1*EFGC*
O!1*>GC@*
D0P/*:$;$%Q,$;;*JR:K1*=GF>*
I4&4<#1*P344%"'*

D0P/*N1*?FG=C*
OSTU*N1*>*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���ì*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���ñ�í�ô*
���o�l���o�]�(�]�o���~�:�•�W��E=H*
���o�l���o�]���]�}�v�š���~�:�•�W���ô*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*FG=*
I<,W$4#7%&##1*D%7&%"#74*

!-::$(4&,1* O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*$%&&'()*-ZW*DV/0A
"(;$\* #-:* 2'3-'(43&5*

*N+M*#-:*&('$,*&(;$%$(*
7"#$%&%'$,*#-:*9,*4-%$,&(4&*
:-4*%944($;Q,)4Q&,*-,'&("#7*
Y^,-,$("('*9,*;-Z7*7,&Y4"'4*
Y^,W^]45**

Achnanthes sp. Bory 1 0,25 
Achnanthidium minutissimum group II (mean width 2,2-2,8µm) 73 18,25 
Amphora indistincta Levkov 2 0,5 
Amphora pediculus (KŸtz.) Grunow 1 0,3 
Cocconeis placentula incl. 
varieties 

Ehrenb. 12 3,0 

Cocconeis sp. C.G. Ehrenb. 1 0,3 
Diatoma problematica Lange-Bert. 1 0,3 
Eolimna minima (Grunow) Lange-Bert. 10 2,5 
Eolimna subminuscula (Manguin) Moser, Lange-Bert. & 

Metzeltin 
2 0,5 

Fistulifera saprophila (Lange-Bert. & Bonik) Lange-Bert. 2 0,5 
Fragilaria capucina var. 
vaucheriae 

(KŸtz.) Lange-Bert. 11 2,8 

Fragilaria mesolepta Rabenh. 1 0,3 
Fragilaria sp. Lyngb. 3 0,8 
Gomphonema parvulum (KŸtz.) KŸtz. 28 7,0 
Gomphonema pumilum s.lat. (Grunow) E.Reichardt & Lange-Bert. 2 0,5 
Gomphonema sp. Ehrenb. 4 1,0 
Luticola mutica (KŸtz.) D.G.Mann 2 0,5 
Mayamaea atomus var. permitis (Hust.) Lange-Bert. 3 0,8 
Mayamaea sp. Lange-Bert. 1 0,3 
Melosira varians C.Agardh 2 0,5 
Navicula cryptocephala KŸtz. 10 2,5 
Navicula gregaria Donkin 24 6,0 
Navicula lanceolata (C.Agardh) Ehrenb. 31 7,8 
Navicula reichardtiana Lange-Bert. 4 1,0 
Navicula sp. Bory 1 0,3 
Navicula trivialis Lange-Bert. 7 1,8 
Nitzschia amphibia Grunow 5 1,3 
Nitzschia dissipata (KŸtz.) Grunow 10 2,5 
Nitzschia draveillensis Coste & Ricard 1 0,3 
Nitzschia filiformis var. filiformis (W. Sm.) Van Heurck 1 0,3 
Nitzschia frustulum var. frustulum (KŸtz.) Grunow 1 0,3 
Nitzschia homburgiensis Lange-Bert. 3 0,8 
Nitzschia inconspicua Grunow 9 2,3 



!"#$%&%'#&(&%)#***********************************+,-./01*T$;#4,^:#*X]<%#4&*.&44$([&,7*
0$451*6$,-("7&*89%:&(*********************+,-.4&'("('#;&4<:1*=>?@A>BA?E****D(&%)#;&4<:1*=>?@A?>A?H*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*C>*
D(4&%*#7&%1*E>>*
0".$,#"4$41*EGEE*
/+I*J?A=>K1*??G=*
M0/*J>A?>>K1*@FG>*
N+M1*EFGC*
O!1*>GC@*
D0P/*:$;$%Q,$;;*JR:K1*=GF>*
I4&4<#1*P344%"'*

D0P/*N1*?FG=C*
OSTU*N1*>*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���ì*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���ñ�í�ô*
���o�l���o�]�(�]�o���~�:�•�W��E=H*
���o�l���o�]���]�}�v�š���~�:�•�W���ô*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*FG=*
I<,W$4#7%&##1*D%7&%"#74*

!-::$(4&,1* O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*$%&&'()*-ZW*DV/0A
"(;$\* #-:* 2'3-'(43&5*

*N+M*#-:*&('$,*&(;$%$(*
7"#$%&%'$,*#-:*9,*4-%$,&(4&*
:-4*%944($;Q,)4Q&,*-,'&("#7*
Y^,-,$("('*9,*;-Z7*7,&Y4"'4*
Y^,W^]45**

Nitzschia palea var. palea (KŸtz.) W.Sm. 9 2,3 
Nitzschia paleacea (Grunow) Grunow 3 0,8 
Nitzschia pusilla (KŸtz.) Grunow 8 2,0 
Nitzschia sociabilis Hust. 57 14,3 
Nitzschia sp. Hassall 5 1,3 
Planothidium delicatulum (KŸtz.) Round & Bukht. 2 0,5 
Planothidium dubium (Grunow) Round & Bukht. 1 0,3 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 23 5,8 
Planothidium hauckianum (Grunow) Round & Bukht. 1 0,3 
Platessa conspicua (A.Mayer) Lange-Bert. 8 2,0 
Pseudostaurosira elliptica (Schum.) Edlund, E.Morales & 

S.Spauld. 
2 0,5 

Sellaphora pupula (KŸtz.) Mereschk. 2 0,5 
Sellaphora seminulum (Grunow) D.G.Mann 5 1,3 
Staurosira brevistriata (Grunow) Grunow 1 0,3 
Surirella brebissonii var. 
kuetzingii 

Krammer & Lange-Bert. 2 0,5 

Surirella sp. Turpin 1 0,3 
unidentified taxa  1 0,3 

!
!
"#$%&'()*%+,(+(-., !
*
M-4&%4*&(4&%*;$Y-,:&4"-($,*E*#4*J?NKG*4);$,*[3*%3'*:"%]^[3.$,7&(5*
*
!"# $ !%#&'$

()&' $
* $ +,-$&.$

/012"3&#42% $
5012"3&#42%(6"&/ $

Achnanthidium minutissimum group II 
(mean width 2,2-2,8µm)!

%! #$&! '()* ! +,-. !

Fragilaria capucina var. vaucheriae! %! #$&! '()* ! +,-. !



!"#$%&%'#&(&%)#********************************************+,-./01*S%,"7#;&%AI^,$(4-,[ *
0$451*6$,-("7&*89%:&(******************************+,-.4&'("('#;&4<:1*=>?@A>BA?E****D(&%)#;&4<:1*=>?@A?>A?L*
*
!"#$ !%#&'"$ !(#)*$+,)* $ !(-.*$/01 $

*

*

D,4&(4&%1*C=*
D(4&%*#7&%1*E>>*
0".$,#"4$41*HGB?*
/+I*J?A=>K1*?HGB*
M0/*J>A?>>K1*CEG>*
N+M1*BGF*
O!1*>G@?*
D0P/*:$;$%Q,$;;*JR:K1*=GC@*
I4&4<#1*P344%"'*

D0P/*N1*H=G@C*
OSTU*N1*=G=C*
�����]���}���]�}�v�š���~�:�•�W���ì*
�����]���}�(�]�o���~�:�•�W���î�ï*
���]�Œ���µ�u�v���µ�š�Œ���o���~�:�•�W���ï�ô�ñ*
���o�l���o�]�(�]�o���~�:�•�W��H=>*
���o�l���o�]���]�}�v�š���~�:�•�W���ï*
�}�����(�]�v�]���Œ�������~�:�•�W���ì*
DV/01*@G@*
I<,W$4#7%&##1*D%7&%"#74*

!-::$(4&,1* O(%"'4*X6P2I*
=>?H1?B*7%&##"Y"Z$,&;$#*
[,-.$4*4"%%*$%&&'()*-ZW*DV/0A
"(;$\* #-:* 2'3-'(43&5*

*

Achnanthes sp. Bory 2 0,5 
Achnanthidium minutissimum group II (mean width 2,2-2,8µm) 131 32,75 
Amphipleura pellucida (KŸtz.) KŸtz. 1 0,3 
Amphora indistincta Levkov 60 15,0 
Amphora pediculus (KŸtz.) Grunow 32 8,0 
Caloneis lancettula (Schulz) Lange-Bert. & Witkowski 8 2,0 
Cocconeis placentula incl. varieties Ehrenb. 1 0,3 
Diadesmis contenta var. contenta (Grunow) D.G.Mann 1 0,3 
Diatoma tenuis C.Agardh 1 0,3 
Diploneis sp. Ehrenb. ex Cleve 1 0,3 
Eolimna minima (Grunow) Lange-Bert. 5 1,3 
Eucocconeis alpestris (Brun) Lange-Bert. 3 0,8 
Eunotia formicina Lange-Bert. 3 0,8 
Eunotia sp. Ehrenb. 6 1,5 
Fistulifera saprophila (Lange-Bert. & Bonik) Lange-Bert. 2 0,5 
Fragilaria famelica var. famelica (KŸtz.) Lange-Bert. 10 2,5 
Fragilaria sp. Lyngb. 3 0,8 
Frustulia vulgaris (Thwaites) De Toni 1 0,3 
Gomphonema parvulum (KŸtz.) KŸtz. 2 0,5 
Gomphonema parvulum f. 
saprophilum 

Lange-Bert. & E.Reichardt 9 2,3 

Gomphonema pumilum s.lat. (Grunow) E.Reichardt & Lange-Bert. 1 0,3 
Gomphonema sp. Ehrenb. 2 0,5 
Gomphosphenia lingulatiformis (Lange-Bert. & E.Reichardt) Lange-

Bert. 
25 6,3 

Mayamaea atomus var. permitis (Hust.) Lange-Bert. 2 0,5 
Meridion circulare var. circulare (Grev.) C.Agardh 1 0,3 
Meridion circulare var. constrictum (Ralfs) Van Heurck 2 0,5 
Navicula cryptotenella Lange-Bert. 2 0,5 
Navicula gregaria Donkin 9 2,3 
Navicula lanceolata (C.Agardh) Ehrenb. 8 2,0 
Navicula sp. Bory 5 1,3 
Navicula tripunctata (O.F.MŸll.) Bory 4 1,0 
Navicula vilaplanii (Lange-Bert. & Sabater) Lange-Bert. & 

Sabater 
5 1,3 
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Nitzschia dissipata (KŸtz.) Grunow 11 2,8 
Nitzschia frustulum var. frustulum (KŸtz.) Grunow 1 0,3 
Nitzschia homburgiensis Lange-Bert. 2 0,5 
Nitzschia pusilla (KŸtz.) Grunow 2 0,5 
Nitzschia recta Hantzsch 1 0,3 
Nitzschia sociabilis Hust. 1 0,3 
Nitzschia sp. Hassall 2 0,5 
Pinnularia sp. Ehrenb. 1 0,3 
Planothidium delicatulum (KŸtz.) Round & Bukht. 1 0,3 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 1 0,3 
Rhoicosphenia abbreviata (C.Agardh) Lange-Bert. 2 0,5 
Sellaphora seminulum (Grunow) D.G.Mann 2 0,5 
Simonsenia delognei (Grunow) Lange-Bert. 16 4,0 
Staurosira brevistriata (Grunow) Grunow 1 0,3 
Staurosira pinnata s.lat. Ehrenb. 1 0,3 
Staurosira venter (Ehrenb.) Cleve & J.D.Mšller 1 0,3 
Surirella angusta KŸtz. 1 0,3 
Surirella brebissonii var. kuetzingii Krammer & Lange-Bert. 2 0,5 
Tryblionella debilis Arn. ex O'Meara 1 0,3 
unidentified taxa  2 0,5 
!
!
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D,4&(4&%1*CL*
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Achnanthes sp. Bory 2 0,5 
Achnanthidium exiguum (Grunow) Czarn. 2 0,5 
Achnanthidium minutissimum group III (mean width >2,8µm) 18 4,5 
Amphora indistincta Levkov 2 0,5 
Amphora pediculus (KŸtz.) Grunow 1 0,3 
Cocconeis placentula incl. varieties Ehrenb. 13 3,3 
Cocconeis sp. C.G. Ehrenb. 1 0,3 
Ctenophora pulchella (Ralfs & KŸtz.) Williams & Round 1 0,3 
Cymatopleura solea var. apiculata (W. Sm.) Ralfs 1 0,3 
Diadesmis contenta var. contenta (Grunow) D.G.Mann 3 0,8 
Eolimna minima (Grunow) Lange-Bert. 4 1,0 
Fragilaria capucina var. vaucheriae (KŸtz.) Lange-Bert. 1 0,3 
Fragilaria mesolepta Rabenh. 2 0,5 
Fragilaria sp. Lyngb. 2 0,5 
Gomphonema parvulum (KŸtz.) KŸtz. 16 4,0 
Gomphonema parvulum f. 
saprophilum 

Lange-Bert. & E.Reichardt 2 0,5 

Gomphonema pumilum s.lat. (Grunow) E.Reichardt & Lange-Bert. 6 1,5 
Gomphonema sp. Ehrenb. 6 1,5 
Gyrosigma sp. A. Hassall 1 0,3 
Karayevia laterostrata (Hust.) Round & Bukht. 4 1,0 
Luticola mutica (KŸtz.) D.G.Mann 1 0,3 
Mayamaea atomus var. permitis (Hust.) Lange-Bert. 3 0,8 
Melosira varians C.Agardh 52 13,0 
Navicula cryptocephala KŸtz. 22 5,5 
Navicula gregaria Donkin 10 2,5 
Navicula lanceolata (C.Agardh) Ehrenb. 10 2,5 
Navicula radiosa KŸtz. 1 0,3 
Navicula rhynchotella Lange-Bert. 5 1,3 
Navicula sp. Bory 9 2,3 
Navicula trivialis Lange-Bert. 18 4,5 
Navicula upsaliensis (Grunow) Peragallo 1 0,3 
Nitzschia acicularis (KŸtz.) W.Sm. 3 0,8 
Nitzschia filiformis var. filiformis (W. Sm.) Van Heurck 3 0,8 
Nitzschia homburgiensis Lange-Bert. 14 3,5 
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Nitzschia inconspicua Grunow 1 0,3 
Nitzschia palea var. palea (KŸtz.) W.Sm. 6 1,5 
Nitzschia pusilla (KŸtz.) Grunow 3 0,8 
Nitzschia sociabilis Hust. 2 0,5 
Nitzschia sp. Hassall 7 1,8 
Nitzschia supralitorea Lange-Bert. 33 8,3 
Pinnularia sp. Ehrenb. 1 0,3 
Planothidium delicatulum (KŸtz.) Round & Bukht. 2 0,5 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 72 18,0 
Platessa conspicua (A.Mayer) Lange-Bert. 5 1,3 
Pseudostaurosira elliptica (Schum.) Edlund, E.Morales & 

S.Spauld. 
3 0,8 

Reimeria sinuata (W.Greg.) Kociolek & Stoermer 1 0,3 
Sellaphora pupula (KŸtz.) Mereschk. 2 0,5 
Sellaphora seminulum (Grunow) D.G.Mann 1 0,3 
Staurosira brevistriata (Grunow) Grunow 1 0,3 
Staurosira pinnata s.lat. Ehrenb. 2 0,5 
Staurosira venter (Ehrenb.) Cleve & J.D.Mšller 1 0,3 
Surirella angusta KŸtz. 4 1,0 
Surirella brebissonii var. kuetzingii Krammer & Lange-Bert. 10 2,5 
Tabularia fasciculata (C.Agardh) D.M.Williams & Round 1 0,3 
Ulnaria ulna var. ulna (Nitzsch) P. Comp•re  1 0,3 
unidentified taxa  1 0,3 
!
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Achnanthidium minutissimum group III (mean width >2,8µm) 145 36,25 
Cocconeis placentula incl. varieties Ehrenb. 12 3,0 
Diatoma problematica Lange-Bert. 1 0,3 
Diatoma tenuis C.Agardh 2 0,5 
Encyonema lange-bertalotii Krammer 1 0,3 
Frustulia vulgaris (Thwaites) De Toni 1 0,3 
Gomphonema parvulum (KŸtz.) KŸtz. 69 17,3 
Gomphonema parvulum f. 
saprophilum 

Lange-Bert. & E.Reichardt 15 3,8 

Gomphonema sarcophagus W.Greg. 5 1,3 
Gomphonema sp. Ehrenb. 1 0,3 
Mayamaea atomus var. permitis (Hust.) Lange-Bert. 3 0,8 
Mayamaea sp. Lange-Bert. 1 0,3 
Melosira varians C.Agardh 30 7,5 
Navicula cryptocephala KŸtz. 9 2,3 
Navicula gregaria Donkin 16 4,0 
Navicula rhynchotella Lange-Bert. 3 0,8 
Navicula slesvicensis Grunow 1 0,3 
Navicula sp. Bory 3 0,8 
Navicula trivialis Lange-Bert. 19 4,8 
Nitzschia dissipata (KŸtz.) Grunow 3 0,8 
Nitzschia homburgiensis Lange-Bert. 11 2,8 
Nitzschia linearis var. linearis (C.Agardh) W.Sm. 1 0,3 
Nitzschia palea var. palea (KŸtz.) W.Sm. 10 2,5 
Nitzschia paleacea (Grunow) Grunow 1 0,3 
Nitzschia pusilla (KŸtz.) Grunow 6 1,5 
Nitzschia sociabilis Hust. 2 0,5 
Nitzschia sp. Hassall 10 2,5 
Nitzschia supralitorea Lange-Bert. 5 1,3 
Planothidium frequentissimum (Lange-Bert.) Lange-Bert. 1 0,3 
Rhoicosphenia abbreviata (C.Agardh) Lange-Bert. 3 0,8 
Staurosira brevistriata (Grunow) Grunow 1 0,3 
Stephanodiscus sp. Ehrenb. 1 0,3 
Surirella angusta KŸtz. 1 0,3 
Surirella brebissonii var. kuetzingii Krammer & Lange-Bert. 2 0,5 
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Tabularia fasciculata (C.Agardh) D.M.Williams & Round 2 0,5 
Ulnaria ulna var. ulna (Nitzsch) P. Comp•re  1 0,3 
unidentified taxa  2 0,5 
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