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)$()!)$*!7%&$!3/!9/32*+!-/09.!7**.!()!9/,!9%2$)!%3)*3&%)%*&B!=9&/!%3!-/.:!(!9(+2*!('/03)!/7!

)$*!+*)%3(!-/3&%&)&!/7!E`=!?G*99!k!E%-D:!"SS"l!8(+2*3)!)-!1(;:!"SSSAB!#$*!.%*)(+6!*77*-)!/7!

F+/)*%3&! (+*! %'F/+)(3)! 7/+! '0&-9*! 2+/,)$:! 9*(.%32! )/! +(%&*.! F*+7/+'(3-*! .0+%32!

9/-/'/)%/3:! (&! )$*! &F**.! (3.! 2*3*+(9! (-)%5%)6! 9*5*9! /7! )$*! 9(+5(*! %3-+*(&*&! ?Vx99*+:!

HIIQAB!



!
:;!<%-0&*3#-6&%!

!

""!

8&()01%#)!-&!41%*(6%+!.-0)..!

#$*!30)+%)%/3(9!-/3)*3)!/7!)$*!9%5*!7**.!$(&!&$/,3!)/!(77*-)!)$*!9(+5(p&!(@%9%)6!)/!)/9*+()*!

&)+*&&:! *B2B! $(3.9%32! (3.! ,*(3%32:! (&! @*))*+! 30)+%)%/3(9! >0(9%)6! +*&09)&! %3! '/+*! $(+.6!

9(+5(*!?G*99!*)!(9B:!"SQel!;(&)*99!*)!(9B:!"SScl!\/5*3!*)!(9B:!HII"AB!#$*!9(+5(9!+*&F/3&*!)/!

&)+*&&! %&! %'F/+)(3)! 7/+! 70+)$*+!.*5*9/F'*3)!(3.!&0+5%5(9B!8)+*&&!$(&!@**3!.*7%3*.!(&!(!

-/3.%)%/3! ,$*+*! )$*! .63('%-! *>0%9%@+%0'! /7! (3! /+2(3%&':! -(99*.! $/'*/&)(&%&:! %&!

)$+*()*3*.! /+! .%&)0+@*.! (&! (! +*&09)! /7! )$*! (-)%/3&! /7! %3)+%3&%-! /+! *J)+%3&%-! &)%'09%:!

-/''/396!.*7%3*.!(&!&)+*&&/+&!?G(+)/3!k!K,('(:!"SS"l!;$+/0&/&!k!]/9.:!"SSHl!G/32(:!

"SSRl! K5*+&*3! k! L9%(&&*3:! HIISAB! K3! $()-$*+%*&! )$*! 7%&$!'(6! *JF*+%*3-*! &)+*&&! .0+%32!

$(3.9%32B! #$*! *77*-)&! /7! &)+*&&! (+*! 2+/0F*.! (&g! F+%'(+6! ?F9(&'(! -/+)%&/9A:! &*-/3.(+6!

?'*)(@/9%-:! -(+.%/5(&-09(+:! $6.+/'%3*+(9!@(9(3-*:! +*&F%+()/+6Y! (3.! %''03*! 703-)%/3&A!

(3.! )*+)%(+6! ?)$*! ,$/9*! 7%&$A:! (77*-)%32! 2+/,)$! (3.! &0+5%5(9! ?G(+)/3! k! K,('(:! "SS"l!

G(+)/3:!HIIHl!G+(03!)-!1(;:!HI"IAB!!

!

80..*3! -$(32*&! %3! )*'F*+()0+*! (3.! &(9%3%)6:! (3.! $(3.9%32:! *B2B! (%+! *JF/&0+*:! (+*! (99!

&)+*&&/+&!-/''/396!0&*.!)/!.%&F9(6!)$*!9(+5(9!+*&F/3&*!)/!&)+*&&B!;/+)%&/9!9*5*9&:!1(y:!\yY

=#C(&*!(-)%5%)6!(3.!'/+)(9%)6!(+*!7(-)/+&!)$(3!$(&!@**3!'/3%)/+*.!.0+%32!.*)*+'%3()%/3!

/7! &)+*&&! *77*-)! /3! 7%&$! 9(+5(*! ?\(3(m(,(:! "SSRl! \/5*3! )-! 1(;:! HII"l! T(3! =3$/9)! )-! 1(;:!

HIIcAB! ;/+)%&/9! 9*5*9! (3.! 1(y:! \yY=#C(&*! (-)%5%)6! &$/,&! )$*! F+%'(+6! (3.! &*-/3.(+6!

&)+*&&!*77*-):!,$%9*!'/+)(9%)6!%&!(!)*+)%(+6!&)+*&&!*77*-)!?G(+)/3:!HIIHAB!



!
:;!<%-0&*3#-6&%!

!

"H!

;<E.P,>)O.%/M(",?I(-.1$).1330%1"7!
!

#$*!(%'!/7!)$%&!&)0.6!,(&!)/!%35*&)%2()*!)$*!*77*-)!/7!7**.%32!-/.!9(+5(*!,%)$!%3)*3&%5*96!

-09)%5()*.! -/F*F/.! 3(0F9%%! ?"#10-61! -&%.15! -/'F(+*.! )/! +/)%7*+&! /7! .%77*+*3)! >0(9%)%*&B!

=9&/:!)$*!*77*-)!/7!7**.%32!,%)$!-/F*F/.&!7/+!HQ!.(6&!-/'F(+*.!)/!R!.(6&!,*+*!&)0.%*.B!

#$*!RY.(6!F*+%/.!,(&!()!)$*!&)(+)!/7!*J/2*3/0&!7**.%32:!,$%-$!$(&!@**3!-$(+(-)*+%m*.!(&!

)$*!'/&)!-+0-%(9!F*+%/.B!!

!

#$*! *77*-)&!,*+*!'*(&0+*.! (&! 2+/,)$:! &0+5%5(9! (3.! >0(9%)6B! 8%3-*! )$*+*! $(&! 3/)! @**3!

.*5*9/F*.!(36!2//.!&)(3.(+.%m*.!>0(9%)6!-+%)*+%(!7/+!-/.!9(+5(*!(3.!M05*3%9*&:!,%)$!)$*!

*J-*F)%/3!/7!@/3*!.*7/+'()%/3&:! )$*!(%'!/7! )$%&! )$*&%&!,(&!(9&/! )/! %35*&)%2()*!F/&&%@9*!

'*)$/.&!/7!'*(&0+%32!>0(9%)6!%3!-/.!9(+5(*!(3.!M05*3%9*&!)$()!-/09.!@*!0&*.!@6!7(+'*+&!

(3.! &-%*3)%&)&B! #$*! >0(9%)6! F(+('*)*+&! )*&)*.! ,*+*! @(&*.! /3! F(+('*)*+&! &0--*&&70996!

0&*.! %3! F*+5%/0&! &)0.%*&:! 3('*96! &D*9*)(9! .*7/+'%)%*&:! &$(F*! 5(+%()%/3:! 9(+5(9! 7**.%32!

(-)%5%)6!(3.!+*&F/3&*!)/!$(3.9%32!&)+*&&B!



!
M;!E1-)061(.!1%*!,)-4&*.!

!

"d!

@<.51,(0?1'-.1$).+(,7%)-.

.

#$*!*JF*+%'*3)(9!(3.!(3(96)%-(9!,/+D!)//D!F9(-*!()!1/+,*2%(3!43%5*+&%)6!/7!8-%*3-*!(3.!

#*-$3/9/26! ?1#14A:!;*3)+*!/7!<%&$*+%*&! (3.!=>0(-09)0+*! ?8*(9(@A! %3!#+/3.$*%'! ?V(6!

HI"I!)/!<*@+0(+6!HI""AB!C(+)!/7!)$*!(3(96)%-(9!,/+D!,(&!./3*!()!)$*!43%5*+&%)6!/7!;+*)*:!

E*F(+)'*3)!/7!G%/9/26:!`*+(D9%/:!]+**-*!?E*-*'@*+!HI"IAB!!

.

@<;.97(.-,10,.:(()?$*.(Q3(0?+($,.

.

</0+!.%77*+*3)!7**.%32!+*2%'*&!,*+*!0&*.!.0+%32!)$*!7%+&)!7**.%32!*JF*+%'*3)!?)(@9*!HB"AB!

</+!*(-$!)+*()'*3)!)$*+*!,*+*!d!+*F9%-()%32!)(3D&B!#$*!)+*()'*3)!3('*.!N;/F*F/.P!2/)!

)$*!-/F*F/.!"#10-61!-&%.1!*J-90&%5*96!(&!7%+&)!7**.!7+/'!dYHI!.F$B!#$*!N;/F!RP!)+*()'*3)!

,(&!7*.!-/F*F/.&!*J-90&%5*96!7+/'!eYQ!.F$:!-/Y7*.!,%)$!-/F*F/.&!(3.!*3+%-$*.!+/)%7*+&!

7+/'!SY""!.F$!?)(@9*!HBHA:!(3.!*3+%-$*.!+/)%7*+&! 7+/'!dYc!(3.!"HYHI!.F$B! NU/)V]P!2/)!

*3+%-$*.! +/)%7*+&! *J-90&%5*96! 7+/'! dYHI! .F$:! (3.! NU/);$9P! 2/)! 03*3+%-$*.! +/)%7*+&!

*J-90&%5*96! 7+/'! dYHI! .F$B! "H! III! +/)%7*+&z-/F*F/.&! ZY"! ,(&! (..*.! )/! )$*! 7%&$! )(3D&!

'(30(996!d!)%'*&!.(6Y"B!=99!)+*()'*3)&!,*+*!,*(3*.!/3)/!"0-),61!&F;!HIYHQ!.F$!?dIII!

"0-),61! &F;! 7**.%32Y"! )(3DY"A:!@*7/+*!@*%32! 7*.!"0-),61!&FB!*J-90&%5*96!HSYde!.F$B!=7)*+!

)$*!9%5*!7**.!F*+%/.!)$*+*!,(&!(!&$/+)!,*(3%32!F*+%/.!?deYcI!.F$A!/3)/!.+6!7**.B!<+/'!

cIYfI! .F$! (99! )+*()'*3)! ,*+*! 7*.! 7/+'09()*.! 7**.! ?]*''(! '%-+/! dII:! 8D+*))%32:!

1/+,(6A!?"I2!.+6!7**.!7**.%32Y"!)(3DY"AB!"0-),61!&FB!(3.!.+6!7**.!,(&!7*.!)/!)$*!9(+5(9!

)(3D&! ,%)$! (! 8)/+5%D! 7**.%32! +/@/)! ?8)/+5%D! =>0(! =8:! 1/+,(6AB! #$*! '%-+/(92(*!

N1%%&#4(&0&>.6.! &#3(1-1! ?U**.! V(+%-09)0+*! K3-B:! 48=A! ,(&! 0&*.! .0+%32! )$*! 9%5*! 7**.!

F*+%/.:!()!H!'2!;!ZY"!7**.%32Y"!03)%9!,*(3%32B!#$*!*JF*+%'*3)!,(&!)*+'%3()*.!()!fI!.F$B!!



!
M;!E1-)061(.!1%*!,)-4&*.!

!

"c!

@<@.H10I1'.0(10?$*!

!

#$*!-/.!*22&!-('*!7+/'!)$*!1/+,*2%(3!;/.!G+**.%32!;*3)*+!?1/7%'(:!#+/'&W:!1/+,(6AB!

#$*!*22&!,*+*!7+/'!(!@+//.&)/-D!F/F09()%/3!,%)$!&*5*+(9!'(9*&!(3.!7*'(9*&:!&F(,3%32!

)/2*)$*+B!E%+*-)96!(7)*+!(++%5(9!)$*!*22&!,*+*!.%&%37*-)*.!,%)$!cII!FF'!290)(+(9.*$6.!7/+!

"I!'%30)*&!(3.!)$/+/02$96!+%3&*.!@*7/+*!)+(3&7*++*.!)/!(3!*22! %3-0@()/+:!(!HRI!9! 79/,!

)$+/02$!29(&&!7%@+*!)(3D&:!,%)$!-/3%-(9!@/))/'&!(3.!dc!FF)!&*(,()*+B!#$*!%3-0@()/+!,(&!

)*3.*.!*5*+6!.(6:!(3.!)*'F*+()0+*!?f![;A!(3.!(*+()%/3!?'/.*+()*A!,(&!-$*-D*.!.(%96B!

#$*! ,()*+! 79/,! +()*! ,(&! d! 9%)+*&! $/0+Y"B! #,/! .(6&! F+%/+! )/! $()-$%32! )$*! *22&! ,*+*!

)+(3&7*++*.!)/!"e!79/,Y)$+/02$!29(&&!7%@+*!)(3D&:!,%)$!-/3%-(9!@/))/'&!?"II!9A!%3!dc!FF)!

&*(,()*+:!,%)$!"II!*22&! 9%)+*Y"! ?"I!III!*22&! )(3DY"AB!4&%32! )$*!'*(3!*22!.%('*)*+! )$*!

30'@*+&! /7! *22&!'9Y"! ,(&! D3/,3! 0&%32! )(@9*! RB"! %3! `/9'! *)! (9B:! ?"SS"AB! #$*! 7/+'09(!

;"T"{;HTH! ?;{;/3-*3)+()%/3!T{T/90'*A!,(&!0&*.! )/!-(9-09()*!'9!*22! )(3DY":!,$*3! )$*!

.*3&%)6!%3!*(-$!)(3D&!&$/09.!@*!"II!*22&!9%)+*Y"B!#$*!$()-$%32!+()*!,(&!rSeqB!

!

=7)*+! $()-$%32! )$*! 9(+5(*! ,*+*! D*F)! 03.*+! -/3&)(3)! 9%2$)B! #$*! )*'F*+()0+*! 2+(.0(996!

%3-+*(&*.!7+/'!f![;!()!)$*!&)(+):!)/!"H![;!()!"R!.F$B!#$*!,()*+!*J-$(32*!+()*!2+(.0(996!

%3-+*(&*.!7+/'!H!)%'*&!.(6Y"!)/!Q!)%'*&!.(6Y"!()!d"!.F$!?)(@9*!HB"AB!#$*!7**.%32!.*3&%)6!

,(&!3/)!-$(32*.!(--/+.%32!)/!2+/,)$!/+!'/+)(9%)6:!(3.!)$*!+()%/!,/09.!)$*+*7/+*!2/!0F!

,%)$! %3-+*(&*.!'/+)(9%)6B! 8*(,()*+! ,(&! &(3.! 7%9)*+*.:! '%-+/@%(9! '()0+*.! (3.! 7%9)*+*.!

)$+/02$!(!"|'!'*&$!@*7/+*!0&*!%3!)$*!7%&$!)(3D&B!

!

!



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

!

"#!

!"#$%&'()!1/'!20-!+&%(&!3''-),4!'56'().',&!

Dph 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29-35 36 37 38 39 40 41-60 
Day 
degrees 6 12 18 24 31 38 46 54 63 72 82 92 103 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294-336 348 360 372 384 396 610 

Water  
exchange 
rate 2 2 2 2 2 2 2 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4-8 8 8 8 8 8 8 

Temp. 6 6 6 6 7 7 8 8 9 9 10 10 11 11 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 

Copepod               Copepods                                     Dry feed (Gemma !)  

3 tanks                          Artemia sp. (Enriched with Multigain)  

Cop 7             Copepods             Rotifers (enriched with Multigain)   Dry feed (Gemma !) 

3 tanks                          Artemia sp. (Enriched with Multigain)   

RotMG                  Rotifers (enriched with Multigain)         
  
  

 
    Dry feed (Gemma !) 

3 tanks                          Artemia sp. (Enriched with Multigain)   

RotChl                 Rotifers (not enriched)                   
  
    Dry feed (Gemma !)  

3 tanks                                             Artemia sp. (Enriched with Multigain)    

!
!"#$%&'('!7083''-),4!30(!('4).'!706!9!

$%&! #! '! (! )! *! "+! ""!
,-./.-01! "++!2! "++!2! "++!2! "++!2! #(!2! 3+!2! #3!2!
4-567/81! +!2! +!2! +!2! +!2! 39!2! '+!2! 3'!2!
!
!



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

!

"#!

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

$

$%&%"!'()*+,-*+./!-/0!1-2,34*+/5!.6!7+82.-)5-3!91./,/-/+%0!2%*&)3%4!

:13!-)5-3!1./,/-/+%0!2%*&)3%!98)./3!;<=>!?@A"!'2BC*.C1B83-D!EB23/.7./-0-)34F!G-4!

8()*+,-*30! +/! "#H! -/0! $HH! )+*234! *2-/4C-23/*! C)-4*+8! 8B)+/0324I! -/0! +/! &HH! )+*23!

*2-/4C-23/*!C)-4*+8!J-54I!G+*1!&K!CC*!43-G-*32%!L,32B!0-B!KHM?H!N!.6!*13!8()*(234!G323!

1-2,34*30I!-/0!*13!,.)(73!G-4!236+))30!G+*1!43-G-*32!9$H!O'F!-0030!'./GB!730+(7!9"!P!

"%?!7)!'./GB!QM"!-0030!43-G-*32F!9R-)/3I!"ASKF%!:13!43-G-*32!G-4!T3C*!+/!23432,.+24!

G1323! +*!G-4!81).2+/-*30!9"HH!7)!81).2+/3! )+*23M"! 43-G-*32FI!-/0!-6*32!-!7+/+7(7!.6!?!

1.(24!*13!G-*32!G-4!0381).2+/-*30!9&!5!*1+.4()C1-*3!"HH!7)M"!81).2+/3F!6.2!-!7+/+7(7!?!

1.(2!(/032!13-,B!-32-*+./!J36.23!(4-53!9U.66!V!W/3))I!"AXSF%!>*!1-2,34*!*13!03/4+*B!.6!

*13!-)5-3!G-4!Y"!7+))+./!-)5-3!7)M"I!-/0!*13!CU!G-4!-*!-))!*+734!T3C*!J3*G33/!S%?!P!X%&%!

'O$!G-4!-0030!+/!*13!-32-*+./I!-/0!+6!*13!CU!G-4!.(*4+03!*13!.C*+7-)!2-/53I!7.23!.2!)344!

'O$! G-4! -0030%! >2.(/0! 3,32B! 8B)+/032! -/0! J-5! *1323! G323! &! )+51*! 4.(2834I! 3-81!

8./*-+/+/5!$!Z!?X!R!6)(.23483/*!*(J34%!

!

:13! 8()*(234! G323! 3[81-/530! 3,32B! "K*1! 0-BI! -/0! *13! 8B)+/0324! G323! G-4130I!

81).2+/-*30! -/0! 0381).2+/-*30%! :13! J-54! G323! 81-/530! J3*G33/! 3,32B! 8()*(23%! :13!

8()*(234!G323!4*-2*30!62.7!$H!)!J.**)34!.6!1#!2%*&)3%!62.7!+/*32730+-*3!8()*(234!-/0!0-+)B!

0+)(*30!(/*+)!0.(J)30!G+*1!43-G-*32!-/0!'./GBI!J36.23!6+))+/5!"#HM$HH!)!+/!*13!8B)+/0324!

-/0! &HH! )! +/! *13! J-54%! R13/! *13! 03/4+*B! +/! *13! 8B)+/0324@J-54! G-4! 1+51! 3/.(51! 9"!

7+))+./! -)5-3!7)M"F! *13! 8()*(234!G323! 1-2,34*30! -4! 8./*+/(.(4! 8()*(234%! W3-G-*32!G-4!

4-/0!6+)*3230!-/0!6+)*3230!*12.(51!-!"\7!7341!J36.23!(43%!

!

$%&%$!'()*+,-*+./I!1-2,34*+/5!-/0!3/2+8173/*!.6!2.*+6324!95(%3.)/+60!)2'()3607!'-B7-/F!

:13! 2.*+632! 95#! )2'()3604! G-4! 8()*+,-*30! +/! $SH! )! 6).GM*12.(51! 5)-44! 6+J23! *-/T4I! G+*1!

8./+8-)!J.**.74!-/0!&K!CC*!43-G-*32%!:13!355!2-*+.!-/0!2.*+6324!7)M"!G-4!8.(/*30!-/0!

8-)8()-*30!0-+)B%!:13!2.*+6324!G323!630!8./*+/(.(4)B!G+*1!*13!-)5-3!8.*/('**%!96*:%()0!0;#!

9'1).23))-! +/0(4*2B!8.%!Q*0I! ]-C-/F!9$%K!7)!7+))+./M"!2.*+632F%!^.2!.C*+7-)!8./0+*+./4I!*13!

*37C32-*(23!9$HM$?!O'FI!.[B53/!4-*(2-*+./!9SHM""HNF!-/0!G-*32!3[81-/53!2-*3!9"HHN!

0-BM"F!G323!8138T30!0-+)B%!:13!6+)*32!+/!*13!*-/T4!-/0!*13!6330!8./*-+/324!G323!G-4130!

0-+)B%!O/83!-!G33T!*13!2.*+6324!G323!*2-/4632230!*.!-!47-))32!8./*-+/32!-/0!2+/430I!-/0!

*13!*-/T4!G323!*1.2.(51)B!G-4130%!:13!03/4+*B!.6!2.*+6324!+/!*13!*-/T!G-4!T3C*!J3*G33/!



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

!

"S!

&HHMXHH! 2.*+6324! 7)M"%! :13! 2.*+6324! G323! 1-2,34*30! (4+/5! -! 4+C1./I! -/0! 8./83/*2-*30!

(4+/5!-!#H!µ7!4+3,3%!:13!2.*+6324!G323!3/2+8130!G+*1!_()*+5-+/!9`+.7-2I!;.2G-BF!9H%$!5!

7+))+./M"!2.*+632F!6.2!$!1.(24!J36.23!J3+/5!G-4130!-/0!630!*.!*13!6+41!)-2,-%!:13!03/4+*B!

0(2+/5! *13! 3/2+8173/*! G-4! /3,32! 7.23! *13/! KHH! 2.*+6324! 7)M"I! 0(3! *.! )+7+*30!

.[B53/-*+./%!W3-G-*32!G-4!4-/0!6+)*3230!-/0!6+)*3230!*12.(51!-!"\7!7341!J36.23!(43%!

!

$%&%&!'()*+,-*+./!.6!8.C3C.04!9<3%(&)%!&/+0%4!

!

=(/,63&)/+!/>!3/;';/,!'::0!

:13!8.C3C.04!9<#!&/+0%4!98)./3!a^U%>:"F!G323!52.G/!+/!"HHH!-/0!"#HH!)+*23!*-/T4I!G+*1!

&K! CC*! 43-G-*32I! -*! $H! .'%! >)5-3! 91./,/-/+%0! 2%*&)3%4! G323! 8./*+/(.(4)B! 630! *.! *13!
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4*-/0-20!9-/-)B434!C236.2730!JB!_-2*13!W813+I!W<;:L^F%!Q-2,-3! 62.7!&&M#H!0C1!G323!
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Dph On paper In air Total Repetition 
24 - 30 30 - 
29 10 20 30 - 
37 15 30 45 - 
58 15 30 45 After 1 hour 
59 20 40 60 After 1 hour 
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R2 Linear: 
Copepod = 0.94 
Cop 7 = 0.98 
RotMG = 0.93 
RotChl = 0.91 
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Cop 7 
R2= 0.98 
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RotMG 
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%*#I! $HHHo! l(+I! $HHSF%! :1+4! 7-T34! *13! 52.G*1! 2-*34! +/! *1+4! 3[C32+73/*! /.*! 0+238*)B!

8.7C-2-J)3! *.! .*132! 4*-2*! 6330+/5! 3[C32+73/*4! G+*1! /-*(2-)! d..C)-/T*./%! ^330+/5! *.!
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4-*+-*+./! G+*1! +/*3/4+,3)B! 8()*+,-*30! 8.C3C.04! .6! ,-2+-J)3! 4+d3! 8.()0! C2.J-J)B! 5+,3! -!

1+5132!52.G*1!2-*3!*1-/!.J432,30!1323%!!

!

`(41!3*!-)%!9$H"HF!41.G30!*1-*!6330+/5!G+*1!2.*+6324!5-,3!-!53/32-))B!).G32!52.G*1!2-*3!

8.7C-230! *.! 6330+/5!G+*1! d..C)-/T*./%! :1+4!G-4! -)4.! 41.G/! +/! *13! C2343/*! 4*(0BI! -4!

52.G*1! 2-*3I! 4(2,+,-)! -/0! -))! g(-)+*B! C-2-73*324! *34*30! G323! C.4+*+,3)B! -6638*30! JB!

6330+/5! G+*1! 8.C3C.04! 8.7C-230! *.! 2.*+6324I! G1+81! 41.G4! *1-*! *13! /(*2+*+./-)!

8.7C.4+*+./!.6!*13!8.C3C.0!1-0!-!523-*!36638*!./!*13!4(88344!.6!*13!8.0!)-2,-3%!!

!

>/.*132!7-4*32!*134+4!62.7!*13!4-73!4*-2*!6330+/5!3[C32+73/*!6.(/0!7+*.81./02+-!G+*1!

+/*320+5+*-*30!82+4*-!+/!J.*1!*13!5(*!-/0!*13!)+,32!.6!*13!i.*'1)!)-2,-3I!G1+81!+/0+8-*34!-!

03638*! +/!*13!7+*.81./02+-)!73*-J.)+47!9;.213+7I!$H""F%!:1+4! +4!-!C)-(4+J)3!-00+*+./-)!

23-4./!6.2!*13!).G32!52.G*1!-/0!4(2,+,-)!2-*34!.6!*13!)-2,-3!630!(/3/2+8130!2.*+6324%!

!

</! -! 6330+/5! 3[C32+73/*! G+*1! 1-2,34*30! 8.C3C.04! 6.2! 8.0! )-2,-3I! `(481! 3*! -)%! 9$H"HF!

-81+3,30!-/!-CC2.[+7-*3!SN!4(2,+,-)!-*!K"!0C1I!8.7C-230!*.!$&N!4(2,+,-)!-*!K?!0C1!6.2!

*13!8.C3C.0! *23-*73/*! +/! *13!C2343/*!3[C32+73/*%!:13!41.2*-53!.6! 8./*2.)!.6! )+,3! 6330!

-/0! 3/,+2./73/*-)! C-2-73*324! +/! 3[*3/4+,3! C2.0(8*+./! 8.7C-230! *.! +/*3/4+,3!

C2.0(8*+./I!8.()0!C.44+J)B!J3!./3!.6!7-/B!23-4./4!6.2!C..2!4(2,+,-)!2-*34%!O**32)3+!3*!-)%!

9"AAAF! -)4.! 630! G+*1! d..C)-/T*./! 3[*3/4+,3)B! 4-7C)30I! -81+3,+/5! -/! -CC2.[+7-*3!

4(2,+,-)!.6!?NMK?N!-*!?#!0C1I!+/0+8-*+/5!*1-*!*13!3[*3/4+,3)B!4-7C)30!C)-/T*./!7-B!J3!

5..0!J(*!/.*!23)+-J)3%!!

!

a(2+/5! G3-/+/5! ./*.! 02B! 6330! *13! )-2,-3! 62.7! *13! '.C3C.0! *23-*73/*! 1-0! -! $XN!

03823-43!+/!4(2,+,-)!62.7!&X!0C1!*.!K?!0C1I!G1+)3!i.*'1)!)-2,-3!1-0!-!"&N!03823-43!+/!

4(2,+,-)!0(2+/5! *13!4-73!C32+.0%!>)4.I! *13!'.C3C.0! *23-*73/*! )-2,-3!G323!?#N! )-2532!

9aRF!*1-/!*13!i.*'1)!*23-*73/*!)-2,-3!-*!KH!0C1%!:1+4!8.()0!+/0+8-*3!*1-*!*13!'.C3C.0!

*23-*73/*!)-2,-3!G323!+/!-!82+*+8-)!C1-43!.6!73*-7.2C1.4+4!0(2+/5!*13!&XMK?!0C1!C32+.0I!

-/0!*13B!8.()0!J3!7.23!,()/32-J)3!*.!4*2344I!3%5%!G3-/+/5%!>!03823-43!+/!52.G*1!2-*3!G-4!

/.*+83-J)B!433/!6.2!*13!i.*'1)I!i.*_e!-/0!'.C!S!*23-*73/*!0(2+/5!G3-/+/5I!J(*!/.*!6.2!

*13!'.C3C.0!*23-*73/*%!:1+4!8.()0!J3!)+/T30!*.!*13!4+d3!0+66323/83!C2+.2!*.!G3-/+/5I!-4!

G3-/+/5! ./! 47-))! )-2,-3! 1-4! 41.G/! *.! 1-,3! -! /35-*+,3! 36638*! ./! 52.G*1I! 9R.)0! '&! %*#I!
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$HHXF!.2!*1-*!*13!47-))32!)-2,-3!+/!*13!'.C3C.0!*23-*73/*!G323!*1.43!0B+/5!0(2+/5!*13!

G3-/+/5!C32+.0%!!

!

OJ432,-*+./4! -)4.! 41.G30! *1-*! )-2,-3! 630! 8.C3C.04! 1-0! -! 7.23! B3)).G! C+573/*-*+./!

8.7C-230!*.!)-2,-3!630!2.*+6324I!+/!-00+*+./!*.!-!1+5132!035233!.6!C+573/*-*+./%!'1-C7-/!

9"A##F! 03482+J30! *13! C+573/*! -/+%,/K%+&.)+7! G1+81! 8.7C2+434! "?N! .6! *13! *.*-)!

8-2.*3/.+04! +/! *13! 7+82.-)5-3! 1./,/-/+%0I! (430! +/! *1+4! 3[C32+73/*! *.! 6330! *13!

8.C3C.04%!$/+%,/K%+&.)+! 5+,34! -! B3)).G! 8.).(2! -/0! +4! *13236.23! -! )+T3)B! 8-(43! .6! *13!

7.23!B3)).G!C+573/*-*+./!.6!*13!)-2,-3!630!8.C3C.04%!>4*-[-/*+/!+4!-)4.!-!C+573/*!6.(/0!

+/! 1+51! 8./83/*2-*+./4! +/! 8.C3C.04I! 1-,+/5! -/*+.[+0-*+,3! C2.C32*+34I! C23,3/*+/5! *13!

6.27-*+./!.6!6233!2-0+8-)4!-/0!C2.*38*+/5!-5-+/4*!.[+0-*+./!.6!)+C+04!-/0!83))!737J2-/34%!

>4*-[-/*+/!+4!+/!8.7C-2+4./!6.(/0!+/!47-))!-7.(/*4!+/!2.*+6324!9,-/!032!_3323/I!$HH&FI!

*1+4! +4! -/! -00+*+./-)! 23-4./! 6.2! *13! 1+5132! 52-03! .6! C+573/*-*+./! +/! *13! )-2,-3! 630!

8.C3C.04%!

!

2"!$Q.34&0>$+3,36(0(,5$&1$,(430&-1$0-$7,-;0<$31*$4&'($)((*$

!

>))! g(-)+*B! C-2-73*324I!73-4(230! 62.7!0-B! &&! C.4*! 1-*81+/5! ./G-204I! 5-,3! *13! 4-73!

53/32-)!52-0+3/*!-4!433/!6.2!52.G*1!-/0!4(2,+,-)I!G+*1!*13!'.C3C.0!*23-*73/*!5+,+/5!*13!

J34*! 234()*4I! 6.)).G30! JB! *13! '.C! S! *23-*73/*I! *13! i.*_e! *23-*73/*! -/0! 6+/-))B! *13!

i.*'1)! *23-*73/*%! :1343! 6+/0+/54! +/0+8-*3! -! 8.223)-*+./! J3*G33/! g(-)+*B! .6! )+,3! 6330!

5+,3/!*.!*13!)-2,-3!0(2+/5!*13!6+24*!$X!0C1!-/0!*13!6(*(23!C326.27-/83!.6!*13!)-2,-3%!

!

W'',)+:!2'.%9)/6(!

:13!234()*4! 62.7!*13!-8*+,+*B!.J432,-*+./4!./!&&!0C1!41.G30!*1-*! )-2,-3!630!8.C3C.04!

G323!*13!7.4*!-8*+,3!-/0!*1-*!)-2,-3!630!2.*+632!G323!)344!-8*+,3%!:1+4!+/0+8-*34!*1-*!*13!

0+66323/83!+/!)+,3!6330!0(2+/5!*13!6+24*!$X!0C1!-6638*30!*13!-8*+,+*B!)3,3)!.6!*13!8.0!)-2,-3!

-*!&&!0C1I!-/0!+4!*13236.23!8.7C-2-J)3!G+*1!C23,+.(4!4*(0+34!03482+J+/5!*13!+7C.2*-/83!

.6! 3-2)B! /(*2+*+./-)! g(-)+*B! ./! J31-,+.(2! 9e+4J32*! V! R+))+.*I! "AASF%! :13! 6330+/5!

J31-,+.(2!+/!*13!C2343/*!4*(0B!G-4!/.*!./)B!-6638*30!JB!*23-*73/*I!J(*!-)4.!8.223)-*30!

G+*1! 4*-/0-20! )3/5*1%! W+/83! i3B/.)04! /(7J32! +/823-434! G+*1! +/823-43! )-2,-)! 4+d3I! *13!

G-*32! G+))! 4337! )344! ,+48.(4! *.! -! )-253! )-2,-3! 8.7C-230! *.! -! 47-))32! )-2,-3I! 7-T+/5!

7.,373/*! +/! *13! G-*32! 3-4+32! 6.2! )-2532! )-2,-39W-T41-(5! '&! %*#I! $HHAF%! :13! 53/32-)!
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52-0+3/*!.6!-8*+,+*B!0(2+/5!6330+/5I!G+*1!8.C3C.0!J3+/5!*13!7.4*!-8*+,3I!6.)).G30!JB!'.C!

SI!i.*_e!-/0!i.*'1)I!+4!*13!4-73!-4!*13!52-0+3/*!6.2!52.G*1I!(/032)+/+/5!*13!+7C.2*-/83!

.6!4+d3!0(2+/5!).8.7.*+./!+/!G-*32%!!

!

Q-2,-3! 62.7!*13!2.*+632! *23-*73/*4!4G-7!*G+83!-4!7(81I! 8.7C-230! *.! )-2,-3! 62.7!*13!

'.C3C.0! -/0! '.C! S! *23-*73/*4I! +/! .2032! *.! 8-*81! -! C23B%! :1+4!7-B! 3[C)-+/! *13! ).G32!

52.G*1!2-*34!6.2!*13!2.*+632!*23-*73/*4!)-2,-3I!-4!*13B!C.44+J)B!(43!7.23!3/325B!8-*81+/5!

*13!4-73!-7.(/*!.6!6..0%!

!

e-)).G-B!3*!-)%! 9"AAAF!03482+J30! *13!03,3).C73/*!.6!-[+-)!7(48()-*(23! +/! 6+24*! 6330+/5!

8.0! )-2,-3I! -/0! 6.(/0! 1+5132! 4.7-*+8! 52.G*1! 2-*34! +/! )-2,-3! 630!aU>M2+81! 0+3*4%! U+51!

4.7-*+8!52.G*1!2-*34!G323!-44.8+-*30!G+*1!-/!+/823-430!8./*2+J(*+./!.6!1BC32C)-4+-!*.!

-[+-)! G1+*3! 7(48)3! 52.G*1%! '.C3C.04! 1-,3! 3-2)+32! 41.G/! *.! 1-,3! -! 1+5132! -/0!

g(-)+*-*+,3)B!J3**32!Ub^>!)3,3)!*1-/!2.*+6324!9L,h37.!V!O)43/I!"AASF%!:13!1+5132!)3,3)!.6!

C2.*3+/! +/! 8.C3C.04! 8.7C-230! *.! 2.*+6324! 8.()0! C.44+J)B! )3-0! *.! -! 1+5132! 7(48()-2!

52.G*1I!4+/83!7(48)3M52.G*1!+4!-!C2.0(8*!.6!C2.*3+/M4B/*134+4!9L,h37.!'&!%*#I!$HH&o!Q+!'&!

%*#I!$HHAF%!:1+4! +4!8./4+4*3/*!G+*1!*13!1+5132!4.7-*+8!52.G*1!2-*34!6.(/0!6.2!*13!)-2,-3!

630! 8.C3C.04! +/! *13! C2343/*! 4*(0B%! Q-2,-3! 62.7! *13! '.C3C.0! *23-*73/*! 1-0! -!

4+5/+6+8-/*)B!523-*32!7B.*.73!13+51*! 62.7!"A!0C1I! 8.7C-230! *.! )-2,-3! 62.7!*13!.*132!

*23-*73/*4I!4(5534*+/5!-!6-4*32!52.G*1!.6!-[+-)!7(48)3!+/!)-2,-3!630!8.C3C.04%!>!1+5132!

035233! .6! 8./*2+J(*+./!.6! 1BC32C)-4+-! *.! -[+-)!G1+*3!7(48)3! 52.G*1I! 234()*+/5! +/!7.23!

7(48)3!6+J234I!8.()0!C.44+J)B!-6638*!*13!7(48)3!C.G32!.(*C(*!+/!*13!'.C3C.0!*23-*73/*!

)-2,-3I!G1+81!+/!*(2/!8.()0!3[C)-+/!*13!1+5132!-8*+,+*B!)3,3)!-/0!+/823-43!*13!366+8+3/8B!.6!

C23B!8-C*(23%!</!-00+*+./!-/.*132!7-4*32!*134+4!62.7!*13!4-73!6+24*!6330+/5!3[C32+73/*I!

-/-)B4+/5!-*!7(48)3!03,3).C73/*I!6.(/0!-!1+5132!52.G*1!+/!-[+-)!7(48)3!.6!*13!'.C3C.0!

*23-*73/*! )-2,-3! -)23-0B! -*! "A!0C1I! 8.7C-230! *.! *13! .*132! *23-*73/*4! 9U-)43*1I! '%!l%I!

;:;bI!C324%!8.7%!7-4*32!*134+4!+/!C23C%F%!

!

;./3! .6! *13! )-2,-3! +/! *1+4! 3[C32+73/*! 433730! *.! J3! 5-C3M)+7+*30! 0(2+/5! C23B! -**-8T%!

R13/! .J432,+/5! *13! )-2,-3I! *1.43! 630! 8.C3C.04! 433730! *.! 1-,3! -!7(81!7.23! 8)3-2)B!

C230-*.2! +/4*+/8*I! -/0! -!7.23! &M0+73/*+./-)! ,+3GI! 8.7C-230! *.! *13! 2.*+632! *23-*73/*!

)-2,-3%! :1+4! 8.()0! J3! 433/! 0(2+/5! C23B! -**-8T4I! G1323! *13! 2.*+632! *23-*73/*! )-2,-3!

433730!*.!J3!(/+/*3/*+./-))B!J(7C+/5!+/*.!*13!C23BI!/.*!-**-8T+/5I!G1+)3!*13!)-2,-3!630!
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8.C3C.04!1-0!-!7.23!0+4*+/8*!-**-8T%!:13!)-**32!)-2,-3!8.()0!-)4.!7-T3!4(003/!-/5()-2!

*(2/4! *.G-204! *13!C23BI! +/0+8-*+/5!C32+C132-)!,+4+./%!:1+4!8.()0!J3!433/! +/! *13!8./*3[*!

G+*1!C23,+.(4!4*(0+34!03482+J+/5!*13!+7C.2*-/83!.6!/(*2+*+./!./!)-2,-)!3B3!03,3).C73/*!

9aU>!8./*3/*F!9`3))!'&!%*#I!"AA?F!-/0!J31-,+.(2!9,./!U32J+/5!V!e-))-532I!$HHHF%!

!

>!8-732-!8.()0!1-,3!J33/!C)-834!.,32!*13!-g(-2+(7I!0(2+/5!*13!J31-,+.(2!-/-)B4+4I! *.!

J3**32!03*38*!0+66323/834!+/!-8*+,+*B!-/0!J31-,+.(2%!`B!(4+/5!-!8-732-!4G+77+/5!4C330I!

0+4*-/83!-/0!*+73!8.()0!1-,3!J33/!03*38*30%!_.23!C-2-73*324!8.()0!1-,3!J33/!-/-)B430!

6.2!+/!./3!4*(0BI!-4!-!,+03.!8.()0!1-,3!J33/!-/-)B430!43,32-)!*+734%!O/!*13!.*132!1-/0I!

JB!/.*!(4+/5!-!8-732-!*13!C2.830(23!+4!7.23!4+7C)3!-/0!3-4+32!*.!23C3-*!JB!.*1324I!3%5%!

6-27324%!

!

E%(9%*!('0;/+0'!&/!.%+,*)+:!0&('00!!

:13! 1-/0)+/5! 4*2344! 234C./434! -*! &S! -/0! ?A! 0C1!G323! -6638*30! JB! *23-*73/*I! J(*! /.*!

8.223)-*30! *.! 4*-/0-20! )3/5*1I! +/0+8-*+/5! *1-*! *13! 0+66323/834! 433/! +/! *1343! *34*4!G323!

7-+/)B!8./*2+J(*30!JB!*13!0+66323/834!+/!*23-*73/*!*13!6+24*!$X!0C1%!:13!)-2,-3!62.7!*13!

i.*'1)! *23-*73/*!1-0!*13!1+5134*!7.2*-)+*B!$K!1.(24!-6*32! *13! *34*I!./!J.*1!&S!-/0!?A!

0C1%! R+*1! -! 8)3-2! 52-0+3/*! G+*1! 8.C3C.04! J3+/5! *13! 7.4*! 1-20BI! 6.)).G30! JB! '.C! SI!

i.*_e!-/0!6+/-))B!i.*'1)I!-)*1.(51!./!0-B!?A!*13!*G.!*23-*73/*!630!8.C3C.04!433730!*.!

J3!3g(-))B!1-20B%!L-2)+32!C(J)+8-*+./4!1-,3!-)4.!41.G/!*13!+7C.2*-/83!.6!3-2)B!/(*2+*+./!

6.2!*13!234C./43!*.!4*2344!-*!)-*32!4*-534!9'-4*3))!'&!%*#I!"AAKo!l.,3/!'&!%*#I!$HH"F%!

!

:1343! 234()*4! 1-,3! +7C)+8-*+./4! +/! 8.77328+-)! 8()*+,-*+./! .6! 8.0I! JB! 4(5534*+/5! *1-*!

3-2)B!)-2,-)!/(*2+*+./!-6638*4!*13!4(2,+,-)!.6!.)032!)-2,-3!-/0!h(,3/+)34!*1-*!/330!*.!-0h(4*!

*.! 4*2344!0(2+/5!73*-7.2C1.4+4I!G3-/+/5I!52-0+/5!-/0! *2-/4632! 62.7!*13!1-*8132+34! *.!

43-!8-534%!Q-2,-3!4*234430!-88.20+/5! *.! *13!4-73!C2.830(23!-*!&S!-/0!?X!0C1!41.G30!

523-*!0+66323/834! +/! 4*2344! *.)32-/83I! 4(5534*+/5! *1-*! -*! -!B.(/532! 4*-53! *13! )-2,-3!-23!

7.23!43/4+*+,3!*.!-8(*3!4*2344.24I!)+T3!-+2!3[C.4(23%!:13!4*2344!234C./43!*34*30!./!$KI!$A!

-/0!?X!0C1!0+0!/.*!5+,3!5..0!234()*4I!-4!*13!234C./434!G323!7+)0%!:13!23-4./!6.2!*1+4!+4!

7.4*! )+T3)B! *.! 7+)0! 1-/0)+/5%! :1+4! 37C1-4+434! *13! +7C.2*-/83! .6! 4*-/0-20+d+/5! *1+4!

73*1.0!J36.23!C.44+J)3!6(*(23!(43!-4!-!g(-)+*B!C-2-73*32%!

!
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:13!*23-*73/*4!*1-*!5-,3!*13!).G34*!7.2*-)+*+34!-6*32!1-/0)+/5!4*2344!9'.C3C.0!-/0!'.C!

SF! G323! -)4.! *13! 7.4*! 4(883446()! *23-*73/*4! 235-20+/5! 52.G*1! -/0! 4(2,+,-)%! :1343!

234()*4! +/0+8-*3!*1-*!7.2*-)+*B!-6*32!4*2344I!3%5%!-+2!3[C.4(23I!8.()0!4(883446())B!J3!(430!

-4! -!73-4(23! .6! )-2,-)! g(-)+*B%! ^.2! -! J3**32! 3,-)(-*+./! .6! 4*2344! 36638*4! *1-*!G323! /.*!

*32*+-2BI! ./3! 8.()0! 1-,3! 4*(0+30! .C328()(7! J3-*4! 7+/(*3M"! .2! 8.2*+4.)! )3,3)4! C2+.2! *.!

4*2344%!:1343!234()*4!8.()0!1-,3!23,3-)30!7.23!-J.(*!*13!C1B4+.).5+8-)!36638*4!.6!4*2344%!

`(*!JB!7-T+/5!*13!C2.830(23!4+7C)3!+*!8.()0!7.23!3-4+)B!J3!23C3-*30%!!

!

DJ'*'&%*!,'>/(-%&)/+0!

lBC1.4+4I!8.2T4823G4!-/0!6(430!,32*3J2-4!G323!*13!036.27+*+34!7.4*)B!-6638*30!JB!*13!

0+66323/*! *23-*73/*4%! :13!73-/!/(7J32!.6! 036.2730! )-2,-3! -/0!036.27-*+./4! )-2,-3M"!

G323!-)4.!-6638*30!JB!*23-*73/*I!G+*1!*13!'.C3C.0!*23-*73/*4!J3+/5!4(C32+.2!G+*1!*13!

).G34*!035233!.6!036.27+*+34%!:1343!234()*4!-23!8.7C-2-J)3!G+*1!3-2)+32!4*(0+34!./!.*132!

6+41! 4C38+34I! 1+51)+51*+/5! *13! +7C.2*-/83! .6! 3-2)B! /(*2+*+./! ./! 4T3)3*-)! 03,3).C73/*%!

;(*2+*+./!1-4! +/!C23,+.(4!4*(0+34!41.G/!*.!C-2*+8()-2)B!-6638*! *13!4T3)3*-)! 6.27-*+./!.6!

6+41!)-2,-3I!G+*1!)+C+04I!C2.*3+/4I!7+/32-)!-/0!,+*-7+/4!-))!C)-B+/5!3443/*+-)!2.)34!9'-1(!'&!

%*#I! $HH&Jo! Q-))! V! Q3G+4M_8'23-I! $HHSF%! :13! .,32-))! J./3! 4*-*(4! .6! )-2,-3! 62.7! *13!

0+66323/*! *23-*73/*4!41.G30! *13!4-73!53/32-)! *23/0!-4! 6.2!52.G*1I! 4(2,+,-)!-/0!.*132!

g(-)+*B!C-2-73*324I!/-73)B! *1-*! *13!'.C3C.0! *23-*73/*!5+,34! *13!J34*! 234()*4! -/0! *13!

i.*'1)! *23-*73/*! 5+,34! *13! C..234*! 234()*4%! :1+4! +/0+8-*34! *1-*! J./3! 036.27-*+./4I! -4!

3-2)+32!03482+J30I!-23!-!5..0! +/0+8-*+./!.6! *13!.,32-))!4(88344!.6! *13! 6+41I! +/!23)-*+./!*.!

*13!/(*2+*+./-)!g(-)+*B%!

!

:13!.88(223/83!.6!).20.4+4!0+0!/.*!41.G!*13!4-73!*23/0!-4!52.G*1I!4(2,+,-)!-/0!g(-)+*B%!

Q.20.4+4!-CC3-230!*.!J3!4+5/+6+8-/*)B!7.23!8.77./!6.2!'.C!S!)-2,-3!8.7C-230!*.!)-2,-3!

62.7! *13! .*132! *23-*73/*4%! :-/T! "! +/! *13! '.C! S! *23-*73/*! 1-0! J.*1! *13! 1+5134*!

.88(223/83!.6!).20.4+4!9KHNF!-/0!*13!).G34*!4(2,+,-)!2-*3!9"$NF%!:1+4!8.()0!4(5534*!*13!

.88(223/83!.6!.*132!4(J.C*+7-)!3/,+2./73/*-)!8./0+*+./4! +/!./3!.2!7.23!.6! *13!'.C!S!

*23-*73/*! *-/T4I! -6638*+/5! 4(2,+,-)! -/0! 03,3).C73/*%! E23,+.(4! 3[C32+73/*4! 1-,3! -)4.!

4(5534*30! *13! .88(223/83! .6! ).20.4+4! *.! J3! )+/T30!G+*1! 3/,+2./73/*-)! 8./0+*+./4I! )+T3!

G-*32!4C330!-/0!*37C32-*(23!9U3))-/0!'&!%*#I!$HHA-o!e3.25-T.C.().(!'&!%*#I!$H"HF%!>)4.!

6.2! *13! 41-C3! ,-2+-J)3! '=$! 0+0! *13! '.C! S! )-2,-3! 4+5/+6+8-/*)B! 0+66323/*! 62.7! *13! .*132!

*23-*73/*4I!-5-+/!4(5534*+/5!-!C.44+J)3!(/T/.G/!6-8*.2!-6638*+/5!*1+4!*23-*73/*%!
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!

?S!

!

>J.(*!KHN!.6! *13! )-2,-3! 62.7! *13!i.*'1)! *23-*73/*!-/0!$HN! +/! *13!i.*_e! *23-*73/*!

G323! /.*! 6())B! .44+6+30I! G1+)3! -))! )-2,-3! 62.7! *13! *G.! 8.C3C.0! *23-*73/*4! G323! 6())B!

.44+6+30%!:1+4!4(CC.2*4!3-2)+32!4*(0+34!41.G+/5!36638*4!.6!J.*1!/(*2+*+./!-/0!)-2,-)!4+d3!./!

*13!.44+6+8-*+./!C2.8344!9'-1(!'&!%*#I!$HH&Jo!lhm24,+T!'&!%*#I!$HHAo!L+04,+TI!$H"HF%!!

!

lhm24,+T! 3*! -)%! 9$HHAF! 4*(0+30! 036.27+*+34! +/! 8.0! )-2,-3! -*! KH! 0C1I! -/0! 6.(/0! ""N!

036.2730!)-2,-3I!G1+)3!L+04,+T!9$H"HF!23C.2*30!S%"N!036.2730!)-2,-3!62.7!$AMKS!0C1%!

:13! C3283/*-53! .6! 036.2730! )-2,-3! +/! *1+4! 4*(0B! ,-2+30! J3*G33/! &?MA&N! 036.2730!

)-2,-3I!+/8)(0+/5!4.M8-))30!8.2T4823G4!9*G+4*30!-28134F%!L-2)+32!4*(0+34!1-,3!/.*!6.8(430!

./! 8.2T4823G4I! -/0! *13! )3,3)! .6! 036.27-*+./4! G13/! 3[8)(0+/5! 8.2T4823G4! G-4! 7.23!

8.7C-2-J)3!*.!6.2732!4*(0+34I!G+*1!-!2-/53!.6!&$M?&N!036.2730!)-2,-3%!O/3!23-4./!6.2!

*13!4.73G1-*!1+5132!C3283/*-53!.6!036.2730!8.0!+/!*1+4!4*(0B!8.()0!J3!*13!)-*32!4*-53!

.6! *13! )-2,-3!G13/! -/-)B430! 9#H! 0C1FI! -4! *13! C3283/*-53! .6! 036.2730! )-2,-3! *3/04! *.!

+/823-43!G+*1!)-2,-)!4+d3!-/0!4*-53!9e2.*7.)!'&!%*#I!$HH?F%!_.23!2383/*!C(J)+8-*+./4!1-,3!

41.G/!*1-*!*13!(43!.6!p`34*!7-/-5373/*!C2-8*+83q!4+5/+6+8-/*)B!230(830!*13!C23,-)3/83!

.6!036.27+*+34I!-/0!U3))-/0!3*!-)%!9$HHAJF!-81+3,30!-J.(*!&N!036.2730!8.0!-*!$H5!4+d3!

G13/!(4+/5!*1+4!C2-8*+83%!:13!1+51!C2.C.2*+./!.6!036.27-*+./4!+/!*13!C2343/*!3[C32+73/*!

+4! 0+66+8()*! *.! 3[C)-+/I! J(*! 4+/83! *1+4! -CC)+34! *.! -))! *23-*73/*4! -/0! )-2,-)! 4+d34! +*! 8.()0!

C.44+J)B!J3!23)-*30!*.!J2..04*.8T!g(-)+*B!.2!23-2+/5!C2-8*+834I!4+/83!53/3*+84!1-4!41.G/!

*.!-6638*!*13!C23,-)3/83!.6!036.27-*+./4!9l.)4*-0!'&!%*#I!$HH#F%!

!

'.2T4823G4!G323!6.(/0!+/!-)7.4*!-))! )-2,-3!62.7!*13!2.*+632!*23-*73/*4!9XHMAHNFI!-/0!

./)B!+/!Y?N!.6!*13!)-2,-3!62.7!*13!'.C3C.0!*23-*73/*%!:13!.88(223/83!.6!8.2T4823G4!+/!

*13! '.C! S! *23-*73/*! G-4! 4.73G1-*! +/MJ3*G33/I! G+*1! -CC2.[+7-*3)B! K?M?HN! .6! *13!

)-2,-3! 1-,+/5! *1+4! 036.27-*+./%! L-2)+32! 4*(0+34! 1-,3! /.*! 6.8(430! 7(81! (C./! *1+4!

036.27-*+./I! J(*! 036.2730! -28134! -/0! 2+J4! 1-,3! C23,+.(4)B! J33/! )+/T30! *.! J.*1!

*37C32-*(23! 9W6-T+-/-T+4! '&! %*#I! $HH#F! -/0! 036+8+3/8B! .6! C1.4C1.2(4! -/0! ,+*-7+/! '!

9R+7J32532I!"AA&o!Q.,3))I!"AAXo!U-),32!V!U-20BI!$HH$F!+/!7-2+/3!6+41%!

!

:13! 4T3)3*-)! 036.27-*+./! 234()*4! 62.7! *1+4! 3[C32+73/*! 8)3-2)B! 41.G! 8.223)-*+./! G+*1!

3-2)B!)-2,-)!/(*2+*+./%!;(*2+*+./!1-4!+/!C23,+.(4!4*(0+34!41.G/!*.!C-2*+8()-2)B!-6638*!*13!

4T3)3*-)! 6.27-*+./!.6! 6+41! )-2,-3I!G+*1! )+C+04I!C2.*3+/4I!7+/32-)!-/0!,+*-7+/4!-))!C)-B+/5!
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?X!

3443/*+-)! 2.)34! 9'-1(! '&! %*#I! $HH&-F%! :13! .,32-))! J./3! 4*-*(4! .6! )-2,-3! 62.7! 0+66323/*!

*23-*73/*4! 41.G! *13! 4-73! 53/32-)! 2-/53! -4! 6.2! 52.G*1I! 4(2,+,-)! -/0! .*132! g(-)+*B!

C-2-73*324%! :1+4! +/0+8-*30! *1-*! J./3! 036.27-*+./I! -4! 3-2)+32! 03482+J30I! +4! -! 5..0!

+/0+8-*+./!.6!*13!.,32-))!4(88344!.6!*13!6+41I! +/!23)-*+./!*.!*13!/(*2+*+./-)!g(-)+*B!.6! )+,3!

6330%!

!

R13/! (4+/5! 4T3)3*-)! 036.27-*+./4! -4! -! 82+*32+./! 6.2! )-2,-)! g(-)+*B! +*! +4! +7C.2*-/*! *.!

23737J32!*1-*!/.*!-))!036.27+*+34!230(83!*13!)-2,-)!g(-)+*B%!_+/.2!03,+-*+./4!.6!4T3)3*-)!

3)373/*4! 62.7! *13! /.27-)I! )+T3! 8.2T4823G4I! G+))! /.*! /38344-2+)B! -6638*! *13! 3[*32/-)!

-CC3-2-/83!-/0!6(/8*+./-)+*B!.6!*13!6+41!9l.(7.(0.(2.4I!$H"HF%!

!

D.%;'!9%()%&)/+!

:13!'="!41-C3!,-2+-*+./!234()*4!-88.(/*30!6.2!SX%SN!.6!*13!41-C3!,-2+-/83I!-/0!41.G30!

*1-*!/(*2+*+./-)!1+4*.2B! 4+5/+6+8-/*)B!-6638*4! *13!J.0B! 41-C3!.6! 8.0! )-2,-3%!:1323!G-4!-!

8)3-2! 41-C3!0+66323/83!J3*G33/! )-2,-3! 630! 8.C3C.04!-/0! *1.43! 630! 2.*+6324I! -5-+/!G+*1!

*13!'.C!S!*23-*73/*!4.73G1-*!+/MJ3*G33/%!>))! )-2,-3!G323!+/!*13!4-73!4+d3!2-/53I!J(*!

*13! 8.C3C.0! 630! )-2,-3!G323!7.4*)B! 0.7+/-*+/5! *13! (CC32! C-2*! .6! *1+4! 2-/53I! -/0! *13!

2.*+632!630!)-2,-3!0.7+/-*+/5!*13!).G32!C-2*!.6!*13!2-/53I!J(*!4*+))! *1323!G-4!41.G/!/.!

23)-*+./!J3*G33/!83/*2.+0!4+d3!-/0!23)-*+,3!G-2CI!+/0+8-*+/5!*1-*!4+d3!1-0!/.!+7C-8*!./!

*13!41-C3!,-2+-*+./4!+/!*1+4!4*(0B%!

!

:1+4!4*(0B!1-4!41.G/!*13!+7C.2*-/83!.6!3-2)B!/(*2+*+./!0(2+/5!4T3)3*-)!03,3).C73/*!.6!

8.0!)-2,-3%!WT3)3*-)!036.27+*+34!41.()0!/.*!8./*2+J(*3!*.!*13!41-C3!,-2+-/83!.J432,30I!-4!

/.! 43,323)B! 036.2730! )-2,-3! G323! +/8)(030! +/! *13! 41-C3! -/-)B4+4%! R13*132! 4)+51*!

-J/.27-)+*+34!*1-*!7-B!/.*!B3*!J3!03*38*-J)3!8.()0!-6638*!41-C3!+4!(/832*-+/%!O/3!.6!*13!

J+5534*!0+66323/834!J3*G33/!*13!)-2,-3!62.7!*13!8.C3C.0!-/0!2.*+632!*23-*73/*4!G-4!*13!

1+5132!C)-8373/*!.6!*13!4/.(*!+/!*13!)-2,-3!630!2.*+6324%!:1+4!7-B!J3!-/!+/0+8-*+./!.6!-!

4*-2*+/5! 4*-25-d+/5I!G1+81! +4! -! 8.77./!036.27+*B! +/! -0()*! 8.0! 9Q3+/! '&! %*#I! $HHAF%!:13!

'="!41-C3!,-2+-/83!41.G30!-!4+7+)-2!*23/0!J3*G33/!*23-*73/*4!-4!036.27-*+./4%!

!

L-2)+32!4*(0+34!1-,3!037./4*2-*30!*1-*!0+66323/*!G-B4!.6!C23B!8-C*(23!-/0!C2.8344+/5!.6!

*13! C23B! +/0(834! 7.2C1.).5+8-)! 0+66323/834! 9'.))+/4! V! '133TI! "AX&o! R+**3I! "AXKo!

R+7J32532I! "AA"FI! -6638*+/5! *13! 41-C3!.6! *13! 6+41! )-2,-3%!:13! )-2,-3! +/! *1+4! 4*(0B!-)4.!
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41.G30!0+66323/*! 6330+/5!J31-,+.(24! -88.20+/5! *.! *23-*73/*I! 4(CC.2*+/5! *13! *13.2B!.6!

41-C3!,-2+-/83!0(3!*.!0+66323/*!C23B!*BC34%!

!

:13!0+4*-/83!J3*G33/!*13!8-(0-)!6+/!-/0!*13!-/-)!-/0!0.24-)!6+/4!G-4!7(81!523-*32!6.2!

)-2,-3!630!2.*+6324I!-/0!7-B!-6638*!*13!4G+77+/5!C326.27-/83!.6!*13!6+41!)-2,-3I!-4!+*!+4!

(4+/5! *13! 8-(0-)! 6+/! 0(2+/5! J(24*! 4G+77+/5%! a+66323/834! J3*G33/! *23-*73/*! +/!

4G+77+/5! -8*+,+*B! G-4! /.*! 41.G/! +/! *1+4! 4*(0BI! J(*! 6.2! 6(2*132! -/-)B4+4! +*! 8.()0! J3!

+/*3234*+/5! *.! 433! G13*132! *1+4! 41-C3! ,-2+-/83! 8.()0! -6638*! *13! 4G+77+/5! 4C330I! .2!

C321-C4! 8./*+/(.(4! 4G+77+/5! 0+4*-/83! -/0! *+73! .6! *13! 6+41! )-2,-3@h(,3/+)34%! :13!

0+4*-/83! J3*G33/! *13! 8-(0-)! 6+/! -/0! *13! -/-)! -/0! 0.24-)! 6+/4! 1-4! 3-2)+32! 41.G/! *.! J3!

-6638*30! JB! ,+*-7+/! 'I! G+*1! )-2,-3! 630! 6330! 8./*-+/+/5! /.! ,+*-7+/! '! 1-,+/5! -! 41.2*32!

0+4*-/83! 9R+7J32532I! "AA&F%! :1+4! +4! /.*! -! C2.J-J)3! 23-4./! +/! *13! C2343/*! 4*(0BI! -4!

)-2,-3!630!8.C3C.04!1-,3!J33/!41.G/!*.!1-,3!1+5132!8./*3/*4!.6!,+*-7+/!'!*1-/!)-2,-3!

630!2.*+6324!9`(481!'&!%*#I!$H"HFI!J(*!+*!8.()0!4*+))!J3!-!4+5/!.6!,+*-7+/!7-)/(*2+*+./I!7.4*!

)+T3)B!6.2!*13!2.*+632!*23-*73/*!)-2,-3I!-4!036+8+3/8B!.6!,+*-7+/!'!-)4.!1-4!J33/!)+/T30!*.!

4*2344!234C./43!-/0!52.G*1I!*G.!6-8*.24!G1323!)-2,-3!62.7!*13!8.C3C.0!*23-*73/*!1-4!

41.G/!4+5/+6+8-/*!J3**32!234()*4!8.7C-230!*.!)-2,-3!62.7!*13!*G.!2.*+632!*23-*73/*4%!

!

:13!7B.*.73!13+51*!9_UF!.6!)-2,-3!62.7!*13!2.*+632!*23-*73/*4!G-4!523-*32!*1-/!*1-*!.6!

*13! 8.C3C.0! *23-*73/*! )-2,-3%! :1+4!G-4! -)4.! 433/!G13/! 8.223)-*+/5!_U! -/0! 4*-/0-20!

)3/5*1! 9WQFI!-4!;3G*./!g(.*+3/*! 6.2! *13! *G.!2.*+632! *23-*73/*4! 6.)).G30!JB!'.C!SI!-/0!

6+/-))B!G+*1! *13!'.C3C.0! *23-*73/*!1-,+/5! *13! ).G34*!;3G*./!g(.*+3/*! 96+5I! &%#F%! :1+4!

7-B!J3!0(3!*.!0+66323/*!03,3).C73/*-)!4*-534!.6!*13!)-2,-3I!G+*1!*13!'.C3C.0!*23-*73/*!

)-2,-3! C2.J-J)B! J3+/5! -*! -! 7.23! -0,-/830! 03,3).C73/*-)! 4*-53%! R13/! 4*(0B+/5! *13!

8.223)-*+./!J3*G33/!_U!-/0!WQI!-!6)-**3/+/5!+/!*13!52.G*1!8(2,3!.6!*13!_U!+/!'.C3C.0!

*23-*73/*!)-2,-3!G-4!.J432,30!-*!$?M&H!77!WQI!G1+81!8.()0!+/0+8-*3!-!81-/53!+/!41-C3!

0(3!*.!73*-7.2C1.4+4%!U.G3,32I!+*!7-B!-)4.!J3!)+/T30!*.!4*-2,-*+./I!+6!*13!)-2534*!)-2,-3!

0+0! /.*! 53*! 3/.(51! 6330! -*! *13! 3/0! .6! *13! 3[C32+73/*I! 4+/83! *1323!G-4! /.! 6330+/5! *.!

4-*+-*+./%!:1+4! 81-/53! 8.()0!J3! )+/T30! *.! *13!.J432,30! *1+8T32!J3))B! .6! *13!i.*'1)! -/0!

i.*_e!0(2+/5!41-C3!-/-)B4+4%!!

!

R13/! -/-)B4+/5! 41-C3! ,-2+-/83! -4! -! g(-)+*B! C-2-73*32! +*! +4! +7C.2*-/*! *.! T/.G! +6! *13!

41-C3!,-2+-/83!1-4!-/!36638*!./!*13!4(88344!.6!*13!)-2,-3%!:13!*23-*73/*4!*1-*!5-,3!).G!



!
U#!?)03600)/+!

!

#H!

'="! )3,3)4! 1-0! -! 8)3-2)B! J3**32! 4(88344! +/! *3274! .6! 52.G*1! -/0! 4(2,+,-)! +/! *1+4!

3[C32+73/*I! J(*! +*! +4! (/8)3-2! +6! *1343! 41-C3! 0+66323/834! -23! 23)-*30! *.! *1343! 4(88344!

0+66323/834%!

!

2"#$R-1/4.5&-15$31*$).0.,($+(,5+(/0&'(5$!

$

:13! 234()*4! 62.7! *1+4! 4*(0B! 41.G! *1-*! 6330+/5! 8.0! )-2,-3! G+*1! +/*3/4+,3)B! 8()*+,-*30!

8.C3C.04!9<3%(&)%!&/+0%F!6.2!*13!6+24*!$X!0-B4!C.4*!1-*81+/5!234()*4!+/!-!J3**32!4(2,+,-)I!

52.G*1! -/0! g(-)+*B! .6! *13! )-2,-3! *1-/! 6330+/5! G+*1! 2.*+6324I! -/0! (/032)+/34! *13!

+7C.2*-/83!.6!3-2)B!)-2,-)!/(*2+*+./!^330+/5!G+*1!8.C3C.04!6.2!./)B!-!41.2*!*+73!9'.C!SF!

-)4.!5-,3!)-2532!-/0!7.23!,+-J)3!)-2,-3!*1-/!6330+/5!G+*1!./)B!2.*+6324%!

!

>))! g(-)+*B! C-2-73*324! *34*30! +/! *1+4! 4*(0B! 41.G30! 8)3-2! 0+66323/834! J3*G33/! *13!

*23-*73/*4I! -/0! 8.()0! 4(883446())B! J3! (430! 6.2! g(-)+*B! -4434473/*! .6! 8.0! )-2,-3! -/0!

h(,3/+)34%!'.7J+/30!*13B!41.G30!*13!4-73!53/32-)!2-/53!.6!36638*4!62.7!*13!*23-*73/*4I!

3/1-/8+/5! *13! 8./8)(4+./! *1-*! +/*3/4+,3)B! 8()*+,-*30! 8.C3C.04! 4(883446())B! 8.()0! J3!

(430!-4!6+24*!6330!6.2!8.0!)-2,-3%!

!

W6&6('!;'(0;'3&)9'0!

:13! 8.0! )-2,-)! 6330+/5! 235+73! G+*1! +/*3/4+,3)B! 8()*+,-*30! 8.C3C.04! /-(C)++! -4! C23B!

41.()0!J3!.C*+7+d30! 6.2! *13! )-2,-3! *.!53*! *13!J34*!C.44+J)3!36638*!.6! *13!8.C3C.04%!:13!

)3/5*1!-/0!*+7+/5!.6!*13!41.2*32!8.C3C.0M6330+/5!C32+.0!41.()0!J3!4*(0+30!6(2*132I! 6.2!

.C*+7-)!.(*C(*%!:13!C2.0(8*+./!41.()0!-)4.!J3!7-03!7.23!8.4*M36638*+,3%!

!

>))!g(-)+*B!C-2-73*324I!C321-C4!G+*1!*13!3[83C*+./!.6!036.27+*+34I!/330!4*-/0-20+d-*+./!

J36.23! J3+/5! (430! -4! g(-)+*B! C-2-73*32! JB! 6-27324! -/0! 48+3/*+4*4! G.2T+/5! G+*1! 8.0!

)-2,-3%!:1343!C-2-73*324!8.()0!+/!-00+*+./!J3!*34*30!-/0!C321-C4!4*-/0-20+d30!6.2!.*132!

4C38+34!G1323!g(-)+*B!,-2+-*+./4!-23!-!C2.J)37%!!

!

:13!(43!.6!53.73*2+8!7.2C1.73*2+84!23)-*30!*.!4T3)3*-)!036.27-*+./!4*(0+34!8.()0!7-T3!

-! 8)3-232! 036+/+*+./! .6! G13/! -! 4T3)3*-)! 03,+-*+./! +4! -! 036.27+*BI! +/! -00+*+./! *.! 03*38*!

036.27+*+34! /.*! ,+4+J)3! 3[*32/-))B! -*! -/! 3-2)+32! 4*-53%! e3.73*2+8!7.2C1.73*2+84! 8.()0!

-)4.!J3!(430!6.2!6(2*132!-/-)B4+4!.6!8.0!)-2,-)!-)).73*2B%!!
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>0-74I!a%'%I!i.1)6I!^%]%I!W)+83I!a%L%I!$HHK%!e3.73*2+8!7.2C1.73*2+84D!*3/!B3-24!.6!C2.52344!
6.)).G+/5!*13!x23,.)(*+./x%!<*-)+-/!].(2/-)!.6!n..).5B%!?FI!?M"#%!

>),32I!_%O%I!W*.2mBI!R%I!`-20-)I!:%I!O,3223+/I! <%I!O/4mB3/I!_%l%I!:3//mBI!:%I!y+3I!e%I!$H""%!
>(*.7-*+8!73-4(2373/*!.6!<3%(&)%!&/+0%!/-(C)++!03/4+*BI!-/0!34*+7-*+./!.6!4*-53!
0+4*2+J(*+./%!>g(-8()*(23%!#F#I!"HHM"H#%!

>23/04I!i%]%I!_-/832-I! ]%_%I!_(/.dI! ]%Q%I!R3/03)--2!`./5-I!W%L%I!^)+TI!e%I!"AAA%!:13!4*2344!
234C./43! .6! *13! 5+)*13-0! 43-! J23-7! 9D;%(60! %6(%&%! Q%F! *.! -+2! 3[C.4(23! -/0!
8./6+/373/*%!].(2/-)!.6!L/0.82+/.).5B%!F=#I!"KAM"?S%!

`w,326h.20I!e%I!U3))-/0I!W%I!U.(51I!'%I!$HHA%!'./*2.)!.6!7-)6.27-*+./4!+/!6+41!-g(-8()*(23D!
W8+3/83! -/0! C2-8*+83! 9^+/3! 6+41F%! Q+353! D! ^3032-*+./! .6! L(2.C3-/! >g(-8()*(23!
E2.0(8324I!`3)5(7%!

`-2*./I!`%>%I!<G-7-I!e%l%I!"AA"%!E1B4+.).5+8-)!81-/534!+/!6+41!62.7!4*2344!+/!-g(-8()*(23!
G+*1!37C1-4+4!./!*13!234C./43!-/0!36638*4!.6!8.2*+8.4*32.+04%!>//(-)!i3,+3G!.6!
^+41!a+43-434%!FI!&M$#%!

`-2*./I!`%>%I!$HH$%!W*2344!+/!6+4134D!>!0+,324+*B!.6!234C./434!G+*1!C-2*+8()-2!236323/83!*.!
81-/534! +/! 8+28()-*+/5!8.2*+8.4*32.+04%! </*352-*+,3!-/0!'.7C-2-*+,3!`+.).5B%!2!I!
?"SM?$?%!

`3))I! _%=%I! U3/0324./I! i%]%I! E+2+3I! `%]%W%I! W-253/*I! ]%i%I! "AX?%! L6638*4! .6! 0+3*-2B!
C.)B(/4-*(2-*30!6-**B!-8+0!036+8+3/8+34!./!7.2*-)+*BI!52.G*1!-/0!5+))!4*2(8*(23!+/!
*13!*(2J.*I!D3/;.&.%*-60!-%K)-60%!].(2/-)!.6!^+41!`+.).5B%!!=I!"X"M"A"%!

`3))I! _%=%I! a+8TI! ]%i%I! "AA"%! _.)38()-2M4C38+34! 8.7C.4+*+./! .6! *13! 7-h.2! 0+-8B)!
5)B832.C1.4C1.)+C+04!62.7!7(48)3I!)+,32I!23*+/-!-/0!J2-+/!.6!'.0!9f%,60!-/(.6%F%!
Q+C+04%!!=I!?#?M?S&%!

`3))I! _%=%I! `-**BI! i%W%I! a+8TI! ]%i%I! ^23*G3))I! l%I! ;-,-22.I! ]%'%I! W-253/*I! ]%i%I! "AA?%! a+3*-2B!
036+8+3/8B! .6! 0.8.4-13[-3/.+8! -8+0! +7C-+24! ,+4+./! -*! ).GM)+51*! +/*3/4+*+34! +/!
h(,3/+)3!1322+/5!98*6;'%!.%('+:60!QF%!Q+C+04%!#II!KK&MKKA%!

`.5)+./3I!'%I!e-5)+-20+I!^%I!W8-20+I!_%I!'-*-(03))-I!W%I!$HH"%!WT3)3*-)!03482+C*.24!-/0!g(-)+*B!
-4434473/*!+/!)-2,-3!-/0!C.4*M)-2,-3!.6!G+)0M8-(51*!-/0!1-*8132BM23-230!5+)*13-0!
43-!J23-7!9D;%(60!%6(%&%!Q%!"S?XF%!>g(-8()*(23%!FC!I!"M$$%!

`.5)+./3I! '%I! '.4*-I! '%I! a+! a-*.I! E%I! ^32d+/+I! e%I! W8-20+I! _%I! '-*-(03))-I! W%I! $HH&%! WT3)3*-)!
g(-)+*B! -4434473/*! .6! 23-230! -/0! G+)0! 41-2C4/.(*! 43-! J23-7! -/0! C-/0.2-!
h(,3/+)34%!>g(-8()*(23%!!!?I!&S&M&AK%!

`./5-I!W%L%R%I!"AAS%!:13!4*2344!234C./43!+/!6+41%!E1B4+.).5+8-)!i3,+3G4%!??I!?A"M#$?%!
`2-(/I! ;%I! 03! Q+7-I! i%Q%I! `-)0+4432.**.I! `%I! a-623I! >%Q%I! ;(/32I! >%I! $H"H%! e2.G*1I!

J+.8137+8-)! -/0! C1B4+.).5+8-)! 234C./434! .6! D%*-)+60! 2(%0)*)'+0)0! G+*1! 0+66323/*!
4*.8T+/5!03/4+*+34!-/0!1-/0)+/5%!>g(-8()*(23%!#IFI!$$M&H%!

`(481I! l%L%:%I! ^-)TME3*3243/I! <%`%I! E32(dd+I! W%I! i+4*I! ;%>%I! U-723I! l%I! $H"H%! ;-*(2-)!
d..C)-/T*./!-4!)-2,-)!6330!+/!+/*3/4+,3!23-2+/5!4B4*374!6.2!h(,3/+)3!C2.0(8*+./!.6!
>*)-/*+8!8.0!9f%,60!-/(.6%!Q%F%!>g(-8()*(23!i343-281%!2FI!"S$SM"SKH%!
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'-1(I! '%I! </6-/*3I! ]%Q%n%I! `-2J.4-I! =%I! $HH&-%! L6638*! .6! 0+3*-2B! C1.4C1.)+C+0! )3,3)! -/0!
C1.4C1.)+C+0!D!/3(*2-)!)+C+0!,-)(3!./!*13!03,3).C73/*!.6!43-!J-44!9?)3'+&(%(3.60!
*%2(%KF!)-2,-3!630!-!8.7C.(/0!0+3*%!`2+*+41!].(2/-)!.6!;(*2+*+./%!CII!$"M$X%!

'-1(I! '%I! n-7J./+/.M</6-/*3I! ]%I! :-T3(81+I! :%I! $HH&J%! ;(*2+*+./-)! 8.7C./3/*4! -6638*+/5!
4T3)3*-)!03,3).C73/*!+/!6+41!)-2,-3%!>g(-8()*(23%!!!?I!$K?M$?X%!

'-))-/I!'%I! ].20--/I!>%I!l)+/5I!Q%]%I! $HH&%!i30(8+/5!<(&'-)%! (43! +/! *13! 8()*(23!.6!>*)-/*+8!
8.0!9f%,60!-/(.6%F%!>g(-8()*(23%!!FCI!?X?M?A?%!

'-4*3))I!]%a%I!`3))I!]%e%I!:.8132I!a%i%I!W-253/*I!]%i%I!"AAK%!L6638*4!.6!C(2+6+30!0+3*4!8./*-+/+/5!
0+66323/*! 8.7J+/-*+./4! .6! -2-81+0./+8! -/0! 0.8.4-13[-3/.+8! -8+0! ./! 4(2,+,-)I!
52.G*1! -/0! 6-**B! -8+0! 8.7C.4+*+./! .6! h(,3/+)3! *(2J.*! 9D3/;.&.%*-60!-%K)-60F%!
>g(-8()*(23%!F!AI!&"?M&&&%!

'1-C7-/I!a%]%I!"A##%!&!;3G!'-2.*3/.+04!<4.)-*30!^2.7!>)5-3%!E1B*.8137+4*2B%!9I!"&&"M
"&&&%!

'12.(4.4I! e%E%I! e.)0I! E%R%I! "AA$%! :13! 8./83C*4! .6! 4*2344! -/0! 4*2344! 4B4*37!0+4.20324! M!
O,32,+3G!.6!C1B4+8-)!-/0!J31-,+.2-)!1.73.4*-4+4%!]-7-M].(2/-)!.6!*13!>732+8-/!
_30+8-)!>44.8+-*+./%!!=?I!"$KKM"$?$%!

'.))+/4I! ]%E%I!'133TI! ]%L%I!"AX&%!L6638*!.6! 6..0!-/0!03/4+*B!./!03,3).C73/*!.6! *BC+8-)!-/0!
8-//+J-)+4*+8! W-)-7-/032! )-2,-3! +/! <-2@0&/-%! &):()+6-! +'26*/06-%! >732+8-/!
n..).5+4*%!!#I!SSMXK%!

'.(**3-(I! E%I! e3(203/I! <%I! '-7-2-I! _%i%I! `325.*I! E%I! W.253)..4I! E%I! "AAS%! i3,+3G! ./! *13!
0+3*-2B!36638*4!.6!C1.4C1.)+C+04!+/!6+41!-/0!82(4*-83-/!)-2,+8()*(23%!>g(-8()*(23%!
F99I!"KAM"#K%!

'(**4I!'%]%I!W-G-/J../81(/I!]%I!03!z(32.I!'%_%I!`3))I!]%e%I!$HH#%!a+3*M+/0(830!0+66323/834!+/!
*13!3443/*+-)!6-**B!-8+0!9L^>F!8.7C.4+*+./4!.6!)-2,-)!>*)-/*+8!8.0!9f%,60!-/(.6%!
Q%F!G+*1!236323/83!*.!C.44+J)3!36638*4!.6!0+3*-2B!L^>4!./!)-2,-)!C326.27-/83%!<834!
].(2/-)!.6!_-2+/3!W8+3/83%!=#I!&H$M&"H%!

a2+))3*I!e%I!^2.({)I!W%I!W+81)-(I!_%U%I!]3C43/I!E%_%I!Umh5--20I!]%l%I!].-2032I!>%l%I!U-/43/I!`%R%I!
$H""%!W*-*(4!-/0!238.773/0-*+./4!./!7-2+/3!8.C3C.0!8()*+,-*+./!6.2!(43!-4!)+,3!
6330%!>g(-8()*(23%!#F9I!"??M"##%!

L+04,+TI!L%I!$H"H%!'.M6330+/5!>*)-/*+8! 8.0! )-2,-3! 9f%,60!-/(.6%F!G+*1! 8.C3C.0!/-(C)++!
9<3%(&)%! &/+0%F! -/0! 2.*+6324! 95(%3.)/+60! ;*)3%&)*)0FD! M! 36638*! ./! 52.G*1! -/0!
.4*3.).5+8-)!03,3).C73/*I!_-4*32!*134+4%!;:;bI!:2./013+7%!

L,h37.I!]%O%I!O)43/I!|%I!"AAS%!Q+C+0!-/0!6-**B!-8+0!8./*3/*!+/!8()*+,-*30!)+,3!6330!.25-/+474!
8.7C-230!*.!7-2+/3!8.C3C.04%!UB02.J+.).5+-%!#9AI!"?AM"#$%!

L,h37.I! ]%O%I!i3+*-/I!l%<%I!O)43/I!|%I!$HH&%!'.C3C.04!-4! )+,3! 6..0!.25-/+474! +/! *13! )-2,-)!
23-2+/5!.6!1-)+J(*!)-2,-3!9F);;/:*/0060!.);;/:*/0060!Q%F!G+*1!4C38+-)!37C1-4+4!./!
*13!/(*2+*+./-)!,-)(3%!>g(-8()*(23%!!!?I!"A"M$"H%!

^+//I!i%;%I!im//34*-0I!<%I!,-/!032!_3323/I!:%I!^B1/I!U%]%I!$HH$%!^(3)!-/0!73*-J.)+8!48-)+/5!
0(2+/5! *13! 3-2)B! )+63! 4*-534! .6! >*)-/*+8! 8.0! f%,60! -/(.6%%! _-2+/3! L8.).5BM
E2.52344!W32+34%!!2#I!$"SM$&K%!

^.)T,.20I!>%I!"AA"%!e2.G*1I!4(2,+,-)!-/0!8-//+J-)+47!.6!8.0!h(,3/+)34!9f%,60!-/(.6%F!M!
36638*4!.6!6330!*BC3I!4*-2,-*+./!-/0!6+41!4+d3%!>g(-8()*(23%!C?I!K"M?A%!
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e-)).G-BI!:%^%I!lhm24,+TI!L%I!l2B,+I!U%I!"AAA%!_(48)3!52.G*1!-/0!03,3).C73/*!+/!>*)-/*+8!
8.0!)-2,-3!9f%,60!-/(.6%!Q%F!23)-*30!*.!0+66323/*!4.7-*+8!52.G*1!2-*34%!].(2/-)!.6!
L[C32+73/*-)!`+.).5B%!!I!I!$"""M$"$H%!

e3.25-I!<%I!l.(7.(/0.(2.4I!e%I!$H"H%!:1327-))B!+/0(830!C)-4*+8+*B!.6!J.0B!41-C3!+/!-0()*!
n3J2-6+41!?%+)/!('()/!9U-7+)*./I!"X$$F%!].(2/-)!.6!_.2C1.).5B%!!?FI!"&"AM"&$S%!

e3.25-I! <%I!e)B/-*4+I!;%I!`-)*d.+4I!>%I!l-2-7-/.4I!a%I!_-d(2-+4I!a%I!a-2+-4I!_%]%I!'-1(I!'%Q%I!
n-7J./+/.M</6-/*3I! ]%Q%I! l.(7.(/0.(2.4I! e%I! $H""%! L6638*! .6! ,+*-7+/! >! ./! *13!
4T3)3*-)! 7.2C1.53/34+4! .6! L(2.C3-/! 43-! J-44I!?)3'+&(%(3.60! *%2(%K! 9Q+//-3(4I!
"S?XF%!>g(-8()*(23!i343-281%!2!I!#XKM#A$%!

e3.25-T.C.().(I! L%I! l-*1-2+.4I! E%I! a+,-/-81I! E%I! l.(7.(/0.(2.4I! e%I! $H"H%! L6638*! .6!
*37C32-*(23! ./! *13! 03,3).C73/*! .6! 4T3)3*-)! 036.27+*+34! +/! e+)*13-0! 43-J23-7!
9D;%(60!%6(%&%!Q+//-3(4I!"S?XF%!>g(-8()*(23%!#IAI!"&M"A%!

e+4J32*I!L%I!R+))+.*I!E%I!"AAS%!Q-2,-)!J31-,+.(2!-/0!36638*!.6!*13!*+7+/5!.6!+/+*+-)!6330+/5!./!
52.G*1! -/0! 4(2,+,-)! .6! W+J32+-/! 4*(253./! 9<3);'+0'(! 2%'()F! )-2,-3! (/032! 47-))!
48-)3!1-*8132B!C2.0(8*+./%!>g(-8()*(23%!F9=I!#&MS#%!

e+4J32*I!L%I!=+))3/3(,3I!Q%I!n-7J./+/.M</6-/*3I!]%Q%I!z(-d(5(3)I!E%I!'-1(I!'%Q%I!$HH?%!a+3*-2B!
C1.4C1.)+C+04! -23! 7.23! 366+8+3/*! *1-/! /3(*2-)! )+C+04! 6.2! )./5M81-+/!
C.)B(/4-*(2-*30! 6-**B! -8+0! 4(CC)B! +/! L(2.C3-/! 43-! J-44! ?)3'+&(%(3.60! *%2(%K!
)-2,-)!03,3).C73/*%!Q+C+04%!2II!#HAM#"X%!

e2.*7.)I! W%I! l2B,+I! U%I! :.*)-/0I! e%l%I! $HH?%! a36.27-*+./! .6! *13! /.*.81.20! JB! C2344(23!
62.7! *13! 4G+7! J)-0032! 7-B! 8-(43! 7-)6.27-*+./! .6! *13! ,32*3J2-)! 8.)(7/! +/!
8()*(230! >*)-/*+8! 8.0! f%,60! -/(.6%! )-2,-3D! -! 8-43! 4*(0B%! a+43-434! .6! >g(-*+8!
O25-/+474%!=9I!"$"M"$X%!

U-),32I!]%L%I!U-20BI!i%R%I!$HH$%!^+41!/(*2+*+./%!L)43,+32!W8+3/83I!bW>%!
U-723I!l%I!$HH#%!;(*2+*+./! +/!8.0! 9f%,60!-/(.6%F! )-2,-3!-/0! h(,3/+)34%! <834! ].(2/-)!.6!

_-2+/3!W8+3/83%!=#I!$#SM$SK%!
U-723I! l%I! W2+,-4*-,-I! >%I! im//34*-0I! <%I! _-/5.2M]3/43/I! >%I! W*.44I! ]%I! $HHX%! W3,32-)!

7+82./(*2+3/*4! +/! *13! 2.*+632! 5(%3.)/+60! 0;%! 7-B! /.*! 6()6+)! *13! /(*2+*+./-)!
23g(+2373/*4!.6!7-2+/3!6+41!)-2,-3%!>g(-8()*(23!;(*2+*+./%!F2I!?"M#H%!

U-723I!l%I!l2.44.BI!'%I!Q.8TI!L%]%I!_.23/I!_%I!$H"H%!i.)34!.6!)+C+0M4.)(J)3!,+*-7+/4!0(2+/5!
./*.53/B!.6!7-2+/3!6+41!)-2,-3%!>g(-8()*(23!i343-281%!2FI!SK?MS?H%!

U-2032I! R%I! "AS?%! >/-*.7B! .6! 6+4134! L%! W81G3+d32J-2*}4813! =32)-54J(811-/0)(/5I!
W*(**5-2*%!

U3))-/0I! W%I! :32h343/I!`%I! ^%I! `325I! Q%I! $HH$%! ^233! -7+/.! -8+0! -/0!C2.*3+/! 8./*3/*! +/! *13!
C)-/T*./+8! 8.C3C.0! O'-/(%! */+:)3/(+)0! 8.7C-230! *.! <(&'-)%! >('%+3)03%+%%!
>g(-8()*(23%!!F9I!$"&M$$X%!

U3))-/0I!W%I!Q3+/I!<%I!Uh3)03I!l%I!`w,326h.20I!e%I!$HHA-%!L6638*4!.6!G-*32!4C330!./!).20.4+4!V!
13-2*! ,3/*2+8)3! G3+51*! +/! 8.0%! +/D! `w,326h.20I! e%I! U3))-/0I! W%I! U.(51I! '%! 9L04%FI!
'./*2.)!.6!7-2)6.27-*./4!+/!6+41!-g(-8()*32D!W3/83!-/0!C2-8*+83!9^+/3!6+41F%!Q+353!
D!^3032-*+./!.6!L(2.C3-/!>g(-8()*(23!E2.0(8324I!Q([3/J.(25I!CC%!?&M?X%!
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U3))-/0I! W%I! Q3+/I! <%I! `-22I! |%I! :32h343/I! `%I! ^%I! `w,326h.20I! e%I! $HHAJ%! `34*! _-/-5373/*!
E2-8*+83!M!'.0!9f%,60!-/(.6%!Q%F%!+/D!`w,326h.20I!e%I!U3))-/0I!W%I!U.(51I!'%!9L04%FI!
'./*2.)! .6! 7-)6.27-*+./4! +/! 6+41! -g(-8()*(23D! W3/83! -/0! C2-*8*+83! 9^+/3! 6+41F%!
Q+353!D!^3032-*+./!.6!L(2.C3-/!>g(-8()*(23!E2.0(8324I!Q([3/J(25I!CC%!""AM"$X%!

U3G+**I! i%E%I! :13+)-8T32I! e%U%I! Q.I! ;%'%U%I! "AX?%! '-(434! .6! 7.2*-)+*B! +/! B.(/5! ]-8T!
_-8T323)%!_-2+/3!L8.).5BME2.52344!W32+34%!!=I!"M"H%!

Uh3)03I!l%I!$HHA%!a3,3).C73/*!.6!4C+/-)!036.27-*+./4!+/!6-2730!8.0I!^+/3^+41I!>,-)+J)3D!
1**CD@@GGG%6+/36+41%+/6.@6+/36+41@%!>8834430!$!_-281!$H""%!

U.66I!^%U%I!W/3))I!:%R%I!"AXS%!E)-/T*./!8()*(23!7-/(-)%!^).2+0-!>g(-!^-274!</8%I!bW>%!
U.)7I!]%'%I!W,~4-/0I!:%I!R3//3,+TI!=%I!9304%FI!"AA"%!U~/0J.T!+!*.24T3.CC023**%!W*-76+4T!.5!

B/53)C2.0(T4h./%!
U(/*32I!]%i%I!"AS$%!WG+77+/5!-/0!6330+/5!J31-,+.2!.6!)-2,-)!>/81.,B!\+:(%6*)0!-/(,%K%!

^+4132B! `())3*+/! .6! *13! ;-*+./-)! O83-/+8! -/0! >*7.4C132+8! >07+/+4*2-*+./%! ?II!
X$"MX&X%!

<,3243/I! _%I! L)+-443/I! i%>%I! $HHA%! :13! L6638*! .6! >zb<MWM9iF! W30-*+./! ./! E2+7-2BI!
W38./0-2BI! -/0! :32*+-2B! W*2344! i34C./434! 0(2+/5! D%*-/+! D-/*&7! D%*-/! 0%*%(! Q%I!
:2-/4C.2*!-/0!:2-/4632!*.!W3-%!].(2/-)!.6!*13!R.2)0!>g(-8()*(23!W.8+3*B%!2II!$"#M
$$?%!

<dg(+320.I! _%W%I! W.8.22.I! ]%I! >2-/*d-73/0+I! Q%I! U32/-/03dM'2(dI! '%_%I! $HHH%! i383/*!
-0,-/834! +/! )+C+0!/(*2+*+./! +/! 6+41! )-2,-3%!^+41!E1B4+.).5B!-/0!`+.8137+4*2B%!!!I!
ASM"HS%!

l-/-d-G-I!>%I!:341+7-I!W%M<%I!W-T-7.*.I!_%I!"AX?%!L6638*4!.6!0+3*-2B!)+C+04I!6-**B!-8+04I!-/0!
C1.4C1.)+C+04! ./! 52.G*1! -/0! 4(2,+,-)! .6! C2-G/! 9='+%'60! g%;/+)360F! )-2,-3%!
>g(-8()*(23%!9II!&AMKA%!

l-/-d-G-I! >%I! "AAS%! L6638*4! .6! 0.8.4-13[-3/.+8! -8+0! -/0! C1.4C1.)+C+04! ./! 4*2344!
*.)32-/83!.6!6+41%!>g(-8()*(23%!F99I!"$AM"&K%!

lh34J(I! >%W%I! :-2-/532I! e%Q%I! :2+CC3)I! L%>%I! $HH#%! e-0.+0!7-2+8()*(23D! a3,3).C73/*! -/0!
6(*(23!81-))3/534!M!</*2.0(8*+./%!<834!].(2/-)!.6!_-2+/3!W8+3/83%!=#I!"XSM"A"%!

lhm24,+TI!L%I!E+**7-/I!l%I!E-,).,I!a%I!$HHK%!^2.7!632*+)+d-*+./!*.!*13!3/0!.6!73*-7.2C1.4+4!
M!^(/8*+./-)!03,3).C73/*%!+/D!_.T4/344I!L%I!lhm24,+TI!L%I!O)43/I!|%!9L04%FI!'()*(23!.6!
8.)0MG-*32!7-2+/3!6+41%!^+41+/5!;3G4!`..T4I!O[6.20I!CC%!$HKM$#A%!

lhm24,+TI!L%I!O)43/I!'%I!R.)0I!E%>%I!U.31/3Mi3+*-/I!l%I!'-1(I!'%Q%I!i-+/(dd.I! ]%I!O)43/I!>%<%I!
y+3I!e%I!O)43/I!|%I!$HHA%!'.7C-2+4./!.6!0+3*-2B!C1.4C1.)+C+04!-/0!/3(*2-)!)+C+04!./!
4T3)3*-)!03,3).C73/*!-/0!6-**B!-8+0!8.7C.4+*+./!+/!>*)-/*+8!8.0!9f%,60!-/(.6%F%!
>g(-8()*(23%!!C2I!$K#M$??%!

l.30+hTI!i%_%I!^.)T,.20I!>%I!^.44I!>%I!E+**7-/I!l%I!W*36-/44./I!W%O%I!U-/03)-/0I!W%I!<74)-/0I!
>%l%I!$H"H%!:13! +/6)(3/83!.6! 6+24*M6330+/5!0+3*!./! *13!>*)-/*+8!8.0!f%,60!-/(.6%!
C13/.*BC3D! 4(2,+,-)I! 03,3).C73/*! -/0! )./5M*327! 8./43g(3/834! 6.2! 52.G*1%!
].(2/-)!.6!^+41!`+.).5B%!??I!"M"A%!

l.)4*-0I!l%I!:1.2)-/0I! <%I!i364*+3I!:%I!eh3203I!`%I!$HH#%!e3/3*+8!,-2+-*+./!-/0!53/.*BC3!JB!
).8-*+./! +/*32-8*+./! +/! J.0B! G3+51*I! 4C+/-)! 036.27+*B! -/0! 43[(-)! 7-*(2+*B! +/!
>*)-/*+8! 8.0! 9f%,60! -/(.6%F! 23-230! -*! 0+66323/*! ).8-*+./4! .66! ;.2G-B%!
>g(-8()*(23%!!9CI!##MS&%!
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l.(7.(0.(2.4I!e%I!$H"H%!?%!_.2C1.M-/-*.7+8-)!-J/.27-)+*+34!+/!_30+*322-/3-/!7-2+/3!
-g(-8()*(23%!i383/*!>0,-/834!+/!>g(-8()(23!i343-281%!!IFII!"$&M"KX%!

l.(7.(/0.(2.4I! e%I! a+,-/-81I! E%I! l3/*.(2+I! _%I! $HH"%! O4*3.).5+8-)! 03,3).C73/*! .6!
?'+&'K!,'+&'K!9O4*3+81*1B34D!WC-2+0-3FD!0.24-)I!-/-)I!C-+230!6+/4!-/0!4g(-7-*+./%!
_-2+/3!`+.).5B%!F#AI!&AAMKH#%!

l.(**.(T+I! W%I!e3.25-T.C.().(I!L%I!l-4C+2+4I! E%I!a+,-/-81I!E%I!l.(7.(/0.(2.4I!e%I! $HH#%!
W1-C3! ./*.53/B! -/0! ,-2+-*+./! +/! *13! 41-2C4/.(*! 43-J23-7I! ?);*/,60! ;6+&%GG/!
9'3**+!"SSSF%!>g(-8()*(23!i343-281%!#?I!#??M##&%!

l.,3/I!R%I!`-22I!|%I!Q(*dTBI!W%I!`3/M>*+-I! <%I!R3+44I!i%I!U-23)I!_%I!`3123/4I!E%I!:-/0)32I!>%I!
$HH"%! :13! 36638*! .6! 0+3*-2B! -2-81+0./+8! -8+0! 9$HDK/M#F! ./! 52.G*1I! 4(2,+,-)! -/0!
234+4*-/83! *.! 1-/0)+/5! 4*2344! +/! 5+)*13-0! 43-J23-7! 9D;%(60! %6(%&%F! )-2,-3%!
>g(-8()*(23%!FC#I!"HSM"$$%!

l(+I! W%I! $HHS%! </*3/4+,! 0B2T/+/5! .5! -/,3/03)43! -,! *.! *BC32! 2.*-*.2+32! 95(%3.)/+60!
;*)3%&)*)0! .5! 5(%3.)/+60! )2'()360F! +! 4*-2*6�2+/5! -,! *.24T3)-2,32! 9f%,60! -/(.6%4I!
_-4*32!*134+4%!;:;bI!:2./013+7%!

Q-))I! W%E%I! Q3G+4M_8'23-I! Q%_%I! $HHS%! i.)3! .6! /(*2+3/*4! +/! 4T3)3*-)! 73*-J.)+47! -/0!
C-*1.).5B!+/!6+41!M!>/!.,32,+3G%!>g(-8()*(23%!!=?I!&M"A%!

Q3+/I! <%I! Uh3)03I! l%I! U3))-/0I! W%I! `w,326h.20I! e%I! $HHA%! W(2,3B! .6! 4T3)3*-)! 036.27+*+34! +/!
6-2730! '.0I! ^+/3^+41I! >,-)+J)3D! 1**CD@@GGG%6+/36+41%+/6.@6+/36+41@%! >8834430! K!
_-281!$H""%!

Q3+2,+TI!_%I!$HHS%!=-2+-4h./!+!355!.5!)-2,3T,-)+*3*!+!6.21.)0!*+)!)-2,3-*6320!6.2!3/!J)-/03*!
4*-76+4T52(CC3!-,!*.24TI!_-4*32!*134+4%!;:;bI!:2./013+7%!

Q+I! E%I! _-+I! l%W%I! :2(413/4T+I! ]%I! R(I! e%|%I! $HHA%! ;3G! 03,3).C73/*4! +/! 6+41! -7+/.! -8+0!
/(*2+*+./D! *.G-204! 6(/8*+./-)! -/0! 3/,+2./73/*-))B! .2+3/*30! -g(-63304%! >7+/.!
>8+04%!#?I!K&M?&%!

Q.,3))I!:%I!"AAX%!;(*2+*+./!-/0!6330+/5!.6!6+41%!l)(G32!>8-037+8!E(J)+41324I!bW>%!
_-8l3/d+3I!`%i%I! l+m2J.3I!:%I! "AA?%! L/8.(/*32! 2-*34! -/0! 4G+77+/5!J31-,+.2! .6! C-(43M

*2-,3)! -/0! 82(+43! )-2,-)! 6+41! C230-*.24! +/! 8-)7! -/0! *(2J()3/*! )-J.2-*.2B!
3/,+2./73/*4%!Q+7/.).5B!-/0!O83-/.52-C1B%!2II!"$SXM"$XA%!

_-28+)I! ]%I! WG-+/I! a%E%I! U(*81+/5I! ]%>%I! $HH#%! e3/3*+8! -/0! 3/,+2./73/*-)! 8.7C./3/*4! .6!
C13/.*BC+8! ,-2+-*+./! +/! J.0B! 41-C3! -7./5! C.C()-*+./4! .6! >*)-/*+8! 8.0! 9f%,60!
-/(.6%!Q%F%!`+.).5+8-)!].(2/-)!.6!*13!Q+//3-/!W.8+3*B%!AAI!&?"M&#?%!

_.23/I!_%I!;w44I! :%I!U-723I!l%I! $HH$%! './,324+./! .6! J3*-M8-2.*3/3I! 8-/*1-[-/*1+/! -/0!
-4*-[-/*1+/! *.! ,+*-7+/! >! +/! >*)-/*+8! 1-)+J(*! 9F);;/:*/0060! .);;/:*/0060! Q%F!
h(,3/+)34%!^+41!E1B4+.).5B!-/0!`+.8137+4*2B%!!?I!S"MXH%!

_.23/I!_%I! $HHA%!U.G!7-B! 6330!-6638*! 3-2)B! 4T3)3*-)! 03,3).C73/*ÄI! ^+/3^+41I!>,-)+J)3D!
1**CD@@GGG%6+/36+41%+/6.@6+/36+41@%!>8834430!K!7-281!$H""%!

_.23/I!_%I!U-723I!l%I!Ww)3I!y%I!$HHA%!l.77324+3)*!)3,3/036�2!5+2!4,-T323!4Th3)3**!.5!T-/!
,w23! ~24-T3/! *+)! 036.27+*3*32I! ;<^LWI! >,-)+J)3D!
1**CD@@GGG%/+634%/.@+/03[%C1CÄC-53Å+0j"$#V-2*+8)3Å+0j&$?#%! >8834430! &H!
]-/(-2B!$H""%!
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_.22+4./I! '%_%I! "AXS%! U+4*.).5B! .6! *13! >*)-/*+8! 8.0I!f%,60!-/(.6%D! -/! -*)-4%! '-/-0+-/!
4C38+-)!C(J)+8-*+.7!.6!6+4132+34!-/0!-g(-*+8!48+3/834%!O**.G-%!

_Ç))32I!b%l%I!$HHX%!WG+77+/5!-/0!7(48)3%!+/D!^+//I!i%;%I!l-C..2I!`%e%!9L04%FI!^+41!Q-2,-)!
E1B4+.).5B%!W8+3/83!E(J)+4132I!`3253/I!CC%!?$&M??$%!

;-TT3/I! O%I! $HHX%! ;.2G5+-/! WC2+/5MWC-G/+/5! U322+/5! V! ;.2*13-4*! >28*+8! 8.0%! :-C+2!
>8-037+8!E2344I!:2./013+7%!

;3443I! W%<%I! $H"H%!l()*+,32+/5! -,! <3%(&)%! &/+0%M/-(C)+32! *+)! J2(T! +! 4*-2*6�2+/5! -,!7-2+/3!
6+4T3)-2,-3I!_-4*32!*134+4%!;:;bI!:2./013+7%!

;.213+7I!<%>%I!$H""%!L6638*4!.6!)+,3M6330!g(-)+*B!./!8.0!)-2,-)!13C-*.8B*3!-/0!3/*32.8B*3!
7-*(2-*+./I!_-4*32!*134+4%!;:;bI!:2./013+7%!

Ot`2+3/I!R%]%I! `2.G7-/I! U%<%I! L,-/4I! `%<%I! "AAH%! W3-281! W*2-*35+34! .6! ^.2-5+/5! >/+7-)4%!
>732+8-/!W8+3/*+4*%!?AI!"?$M"#H%!

O)43/I! >%<%I! >**2-7-0-)I! |%I! i3+*-/I! l%<%I! O)43/I! |%I! $HHH%! ^..0! 43)38*+./! -/0! 0+534*+./!
81-2-8*32+4*+84! .6! >*)-/*+8! 1-)+J(*! 9F);;/:*/0060! .);;/:*/0060F! )-2,-3! 630!
8()*+,-*30!C23B!.25-/+474%!>g(-8()*(23%!FAFI!$A&M&"H%!

O)43/I!|%I!,-/!032!_3323/I!:%I!i3+*-/I!l%<%I!$HHK%!^+24*!6330+/5!*1381/.).5B%!+/D!_.T4/344I!
L%I!lhm24,+TI!L%I!O)43/I!|%!9L04%FI!'()*(23!.6!8.)0MG-*32!7-2+/3!6+41%!blI!`)-JTG3))!
E(J)+41+/5!Q*0%I!CC%!?SAM#&&%!

O**32)3+I!L%I!;B1-7732I!e%I!^.)T,.20I!>%I!W*36-/44./I!W%O%I!"AAA%!:37C32-*(23M!-/0!4+d3M
03C3/03/*! 52.G*1! .6! )-2,-)! -/0! 3-2)B! h(,3/+)3! >*)-/*+8! 8.0! 9f%,60! -/(.6%FD! -!
8.7C-2-*+,3!4*(0B!.6!;.2G35+-/!8.-4*-)!8.0!-/0!/.2*13-4*!>28*+8!8.0%!'-/-0+-/!
].(2/-)!.6!^+4132+34!-/0!>g(-*+8!W8+3/834%!9=I!$HAAM$"""%!

O,3223+/I! <%I! $H"H%! '.C3C.0! )+C+04! +/! -g(-8()*(23I! a.8*.2+-)! *134+4%! a3C-2*73/*! .6!
`+.*381/.).5BI!;:;b%!

O,3223+/I!<%I!L,h37.I!]%O%I!>)*+/I!a%I!i(4*-0I!:%I!L))+/543/I!:%L%I!O)43/I!|%I!(/C(J)+4130%!Q+C+0!
8.7C.4+*+./! +/! 8()*+,-*30!<3%(&)%! &/+0%! /-(C)++! -/0! 2.*+6324I! -/0! *13+2! 36638*! ./!
52.G*1!+/!6+24*!6330+/5!8.0!)-2,-3!9f%,60!-/(.6%F%!

E38TI!_%>%I!`(8T)3BI!Q%]%I!`3/5*4./I!a%>%I!$HH#%!L6638*4!.6! *37C32-*(23!-/0!J.0B!4+d3!./!
*13! 4G+77+/5! 4C330! .6! )-2,-)! -/0! h(,3/+)3! >*)-/*+8! 8.0! 9f%,60! -/(.6%FD!
<7C)+8-*+./4!6.2!+/0+,+0(-)MJ-430!7.03))+/5%!L/,+2./73/*-)!`+.).5B!.6!^+4134%!?9I!
K"AMK$A%!

E+5)+(88+I! _%I! W81)+81*+/5I! '%a%I! ]./34I! '%W%I! W81G3/TI! l%I! "AA#%! a3,3).C73/*-)! i3-8*+./!
;.274D!*13!</*32-8*+./4!-7./5!>)).73*2BI!O/*.53/B!-/0!E)-4*+8+*B%!E)-/*!WC38+34!
`+.).5B%!FFI!#AMX?%!

E.G32I! a%I! $HHA%! :13! +7C-8*! .6! 0+3*-2B! 7+/32-)4! ./! 2-+/J.G! *2.(*! 03,3).C73*%! +/D!
`w,326h.20I! e%I! U3))-/0I! W%I! U.(51I! '%! 9L04%FI! './*2.)! .6! 7-)6.27-*+./4! +/! 6+41!
-g(-8()*(23D! W3/83! -/0! C2-8*+43! 9^+/3^+41F%! Q+353! D! ^3032-*+./! .6! L(2.C3-/!
>g(-8()*(23!E2.0(8324I!Q([37J.(25I!CC%!SAMX$%!

E(,-/3/02-/I!=%I!`2.G/I!]%>%I!"AAA%!^.2-5+/5I!52.G*1!-/0!4(2,+,-)!.6!>*)-/*+8!8.0!)-2,-3!
23-230!+/!0+66323/*!C23B!8./83/*2-*+./4%!>g(-8()*(23%!F?9I!SSMA$%!
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E(,-/3/02-/I! =%I! W-)+34I! l%I! Q-(23)I! `%I! `2.G/I! ]%>%I! $HHK%! W+d3M03C3/03/*! 6.2-5+/5! .6!
)-2,-)! >*)-/*+8! 8.0! 9f%,60! -/(.6%F%! '-/-0+-/! ].(2/-)! .6! n..).5BMi3,(3!
'-/-0+3//3!a3!n..).5+3%!A!I!"&XHM"&XA%!

i-+/(dd.I! ]%i%I!i3+*-/I!l%<%I! ]m253/43/I!Q%I!"AA$%!'.7C-2-*+,3!4*(0B!./!*13!6-**B!-8+0!-/0!
)+C+0! 8.7C.4+*+./! .6! 6.(2! 7-2+/3! 6+41! )-2,-3%! '.7C-2-*+,3! `+.8137+4*2B! -/0!
E1B4+.).5B!E-2*!`D!'.7C-2-*+,3!`+.8137+4*2B%!FI#I!$"M$#%!

i3+*-/I!l%<%I!i-+/(dd.I!]%i%I!y+3I!e%I!O)43/I!|%I!"AA&%!;(*2+*+./-)!36638*4!.6!-)5-)!-00+*+./!+/!
"4*!6330+/5!.6!:(2J.*!9D3/;.&.%*-60!-%K)-60!QF!Q-2,-3%!>g(-8()*(23%!FFAI!$?SM
$S?%!

i.43/)(/0I!e%I!U-))0.244./I!O%I!$HHS%!'.0!h(,3/+)3!C2.0(8*+./D!i343-281!-/0!8.77328+-)!
03,3).C73/*4%!>g(-8()*(23%!!=AI!"XXM"AK%!

im//34*-0I! <%I! :1.243/I! >%I! ^+//I! i%;%I! "AAA%! ^+41! )-2,-)! /(*2+*+./D! -! 23,+3G! .6! 2383/*!
-0,-/834!+/!*13!2.)34!.6!-7+/.!-8+04%!>g(-8()*(23%!F??I!$H"M$"#%!

W-T41-(5I!L%I!i3BI!^%I!=-/!>203)/I!_%I!$HHA%!W3-G-*32I!+*4!8./4*+*(3/*4!-/0!8137+4*2B%!+/D!
W-T41-(5I!L%I!].1/43/I!e%I!l.,-84I!l%!9L04%FI!L8.4B4*37!`-23*4!W3-%!:-C+4!>8-037+8!
C2344I!:2./013+7%!
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'.C!S!

&! "I$XXH! IHA""! KH!
!! I#&"?! %! !!
"! "IH"#&! IH#??! KH!
$! IAXK#! IHS""! KH!

i.*_e!

&! "IHAS?! IHS?$! &A!
!! %! %! !!
"! "IKK?H! I"""?! KH!
$! "IH"XS! IH#A"! &A!

KH!

i.*'1)!

&! "I"AHH! IHS"?! &A!
!! "XI&?K&! %! !!
"! $&IHK""! "IKAS"! KX!
$! "XI"H$?! "I$?"A! K#!

'.C3C.0!

&! $?I#XHK! "I?#?H! ?H!
!! %! %! !!
"! "#I#&"#! "IHKS$! KA!
$! "#IAH&A! IAASK! ?H!

'.C!S!

&! "$I"&?S! IXHH"! ??!
!! %! %! !!
"! "HIAK$H! ISH#X! ?H!
$! "HI&AAK! IXH?&! KA!

i.*_e!

&! "KIKAH?! "I$?HH! ?H!
!! %! %! !!
"! "$I$S$&! IS$HH! KX!
$! "HI"S&A! I?KK?! ?H!

#H!

i.*'1)!

&! "&IKXAH! IS?A&! ?H!
!
!



!
!

S?!

>EEL;a<Z!K!
N!a-+)B!R3+51*!</823-43!
!

aC1! :23-*73/*!
_3-/!
NaR<! rWL!

'.C3C.0! %! %!
'.C!S! %! %!
i.*_e! %! %!
i.*'1)! %! %!

$M?!

>))! M?%A! %H!
'.C3C.0! "H%X! %"!
'.C!S! X%#! %&!
i.*_e! X%#! %#!
i.*'1)! X%?! %?!

?M"A!

! %! %!
'.C3C.0! "$%S! %#!
'.C!S! "&%"! %&!
i.*_e! "$%?! %?!
i.*'1)! "&%H! %#!

"AM&&!

>))! %! %!
'.C3C.0! "H%X! %?!
'.C!S! $%A! %$!
i.*_e! $%K! %S!
i.*'1)! "%&! %"!

&&MKH!

! %! %!
'.C3C.0! "K%$! "%#!
'.C!S! "$%A! %#!
i.*_e! "$%"! %K!
i.*'1)! ""%X! %K!

KHM#H!

! %! %!
'.C3C.0! ""%H! %$!
'.C!S! "H%&! %$!
i.*_e! A%X! %$!
i.*'1)! A%X! %$!

&M#H!

! %! %!
!



!
!

S#!

>EEL;a<Z!?!
!

W(2,+,-)!
!

W(2,+,-)!9NF!!!
_3-/! rWL!

'.C3C.0! &"IX"! "I&K!
'.C!S! $"IXK! &ISA!
i.*_e! "?I#H! I&K!

&X! :23-*73/*!

i.*'1)! "?I"?! $I$A!
'.C3C.0! &"IH$! "IHS!
'.C!S! $"I##! &IS$!
i.*_e! "?IKS! I&$!

&A! :23-*73/*!

i.*'1)! "?IHA! $I&"!
'.C3C.0! $AISH! "IA&!
'.C!S! $"IKX! &ISH!
i.*_e! "?IKH! I&$!

KH! :23-*73/*!

i.*'1)! "KIAX! $I&$!
'.C3C.0! $AIKH! "IAA!
'.C!S! $"I"&! &IS"!
i.*_e! "KIA#! I#K!

K"! :23-*73/*!

i.*'1)! "KIXK! $I&?!
'.C3C.0! $#I?"! $IHX!
'.C!S! "AIA$! &I?A!
i.*_e! "KI?$! I??!

K$! :23-*73/*!

i.*'1)! "KI?S! $I&?!
'.C3C.0! $KI&$! $I$$!
'.C!S! "XIX$! &I?#!
i.*_e! "&IAK! IKX!

K&! :23-*73/*!

i.*'1)! "KI"K! $I$S!
'.C3C.0! $&I??! $I"K!
'.C!S! "XI$H! &I#"!
i.*_e! "&I?$! I?#!

KK! :23-*73/*!

i.*'1)! "&I#$! $I$A!
'.C3C.0! $$IXH! $IH&!
'.C!S! "SI#$! &I#?!
i.*_e! "$IA#! I??!

K?! :23-*73/*!

i.*'1)! "$ISA! $I"K!
'.C3C.0! $$IK?! "IAS!
'.C!S! "SI$$! &IS&!
i.*_e! "$I?"! IKA!

K#! :23-*73/*!

i.*'1)! "$I&S! $IH#!
'.C3C.0! $$I$#! "IA#!
'.C!S! "#IA$! &I#A!
i.*_e! "$I"&! IK"!

KS! :23-*73/*!

i.*'1)! "$IHH! $IH$!
'.C3C.0! $$IHX! "IAX!

aC1!

KX! :23-*73/*!
'.C!S! "#IS"! &I#&!



!
!

SS!

i.*_e! ""IA"! I&X!! !
i.*'1)! ""IS&! $IH$!
'.C3C.0! $"IX$! "IAS!
'.C!S! "#I?H! &I?"!
i.*_e! ""IS$! IK$!

KA! :23-*73/*!

i.*'1)! ""IKX! "IA"!
'.C3C.0! $"I?"! $IH"!
'.C!S! "#I$X! &I?&!
i.*_e! ""I??! IK$!

?H! :23-*73/*!

i.*'1)! ""I&?! "IXX!
'.C3C.0! $"I&"! $IH&!
'.C!S! "#IHA! &IK$!
i.*_e! ""I&A! IK$!

?"! :23-*73/*!

i.*'1)! ""I"X! "IXH!
'.C3C.0! $"I$K! $IH&!
'.C!S! "#IH&! &IK"!
i.*_e! ""I$"! I?"!

?$! :23-*73/*!

i.*'1)! ""IHA! "IS#!
'.C3C.0! $"I$H! $IH"!
'.C!S! "?IA?! &IK"!
i.*_e! ""I""! I?K!

?&! :23-*73/*!

i.*'1)! "HIAX! "ISH!
'.C3C.0! $"I"S! $IHH!
'.C!S! "?IX"! &I&A!
i.*_e! ""IH&! I?#!

?K! :23-*73/*!

i.*'1)! "HIA"! "I#X!
'.C3C.0! $"IH&! $IH"!
'.C!S! "?I##! &IK$!
i.*_e! "HIA?! I?X!

??! :23-*73/*!

i.*'1)! "HIS"! "IS?!
'.C3C.0! $HISS! "IAA!
'.C!S! "?I&X! &IK?!
i.*_e! "HIX?! I?X!

?#! :23-*73/*!

i.*'1)! "HIKX! "IX"!
'.C3C.0! $HI?&! $IH$!
'.C!S! "?I"X! &IK?!
i.*_e! "HIS#! I?X!

?S! :23-*73/*!

i.*'1)! "HIKH! "IX"!
'.C3C.0! $HI&X! $IH$!
'.C!S! "?IH$! &IK$!
i.*_e! "HISH! I#H!

?X! :23-*73/*!

i.*'1)! "HI$X! "ISX!
'.C3C.0! "AIAX! "IAA!
'.C!S! "KI#H! &I$A!
i.*_e! "HI#"! I#H!

?A! :23-*73/*!

i.*'1)! "HI"#! "IXH!
'.C3C.0! "AI?&! $IHK!
'.C!S! "KI$X! &I&"!
i.*_e! "HI?$! I#"!

!

#H! :23-*73/*!

i.*'1)! AIA?! "IS&!



!
!

SX!

>EEL;a<Z!#!
!
`31-,+.(2!-/-)B4+4!
!

Treatment Tank Larva 
Swimming 
(sec.) Orientation (No.) Eat (No.) 

RotMG 1 1 18,5 21 1 
RotMG 1 2 8,6 16 0 
RotMG 1 3 2,7 13 0 
RotMG 1 4 10,0 28 1 
RotMG 1 5 6,4 24 0 
RotMG 1 6 11,7 27 0 
RotMG 1 7 3,9 8 0 
RotMG 1 8 10,0 11 0 
RotMG 1 9 3,2 7 3 
RotMG 1 10 7,2 17 1 
RotMG 2 1 4,0 9 0 
RotMG 2 2 15,6 10 0 
RotMG 2 3 10,6 9 0 
RotMG 2 4 12,1 10 1 
RotMG 2 5 2,9 19 0 
RotMG 2 6 2,4 19 0 
RotMG 2 7 0,0 1 0 
RotMG 2 8 3,0 21 0 
RotMG 2 9 1,5 15 0 
RotMG 2 10 7,3 16 0 
RotMG 3 1 2,0 14 1 
RotMG 3 2 4,8 27 0 
RotMG 3 3 1,2 22 0 
RotMG 3 4 4,6 16 0 
RotMG 3 5 6,0 34 0 
RotMG 3 6 2,1 3 1 
RotMG 3 7 2,9 23 0 
RotMG 3 8 8,7 12 0 
RotMG 3 9 6,8 29 0 
RotMG 3 10 5,8 21 0 
Average   6,2 16,7 0,3 
      
Copepod 1 1 8,2 29 0 
Copepod 1 2 7,5 33 2 
Copepod 1 3 8,3 58 0 
Copepod 1 4 5,2 23 1 
Copepod 1 5 13,9 26 1 
Copepod 1 6 0,9 14 1 
Copepod 1 7 38,2 1 0 
Copepod 1 8 0,4 13 0 
Copepod 1 9 0,2 22 0 



!
!

SA!

Copepod 1 10 19,1 53 0 
Copepod 2 1 6,4 29 4 
Copepod 2 2 1,9 18 0 
Copepod 2 3 7,0 16 10 
Copepod 2 4 12,3 21 8 
Copepod 2 5 7,4 31 2 
Copepod 2 6 10,0 39 1 
Copepod 2 7 2,7 25 1 
Copepod 2 8 1,2 13 0 
Copepod 2 9 4,6 29 0 
Copepod 2 10 13,3 33 2 
Copepod 3 1 20,3 19 5 
Copepod 3 2 13,6 18 8 
Copepod 3 3 15,3 20 5 
Copepod 3 4 14,8 17 9 
Copepod 3 5 12,0 21 4 
Copepod 3 6 13,6 19 2 
Copepod 3 7 30,3 2 0 
Copepod 3 8 17,8 16 6 
Copepod 3 9 10,7 23 5 
Copepod 3 10 4,6 5 0 
Average   10,7 22,87 2,57 
      
Cop 7 1 1 0,0 10 0 
Cop 7 1 2 5,5 4 4 
Cop 7 1 3 5,4 14 2 
Cop 7 1 4 7,6 46 0 
Cop 7 1 5 2,2 14 2 
Cop 7 1 6 14,9 15 0 
Cop 7 1 7 4,4 13 0 
Cop 7 1 8 2,8 19 0 
Cop 7 1 9 3,1 17 0 
Cop 7 1 10 0,0 18 0 
Cop 7 2 1 1,5 44 1 
Cop 7 2 2 6,3 20 7 
Cop 7 2 3 10,2 13 3 
Cop 7 2 4 5,4 22 1 
Cop 7 2 5 13,6 28 0 
Cop 7 2 6 11,1 25 1 
Cop 7 2 7 1,5 17 0 
Cop 7 2 8 5,5 13 0 
Cop 7 2 9 11,2 22 2 
Cop 7 2 10 7,6 28 0 
Cop 7 3 1 1,7 20 2 
Cop 7 3 2 4,6 14 1 
Cop 7 3 3 7,8 3 0 
Cop 7 3 4 6,0 10 0 
Cop 7 3 5 5,5 21 4 
Cop 7 3 6 4,3 28 1 



!
!

XH!

Cop 7 3 7 10,2 24 2 
Cop 7 3 8 8,8 20 3 
Cop 7 3 9 2,2 13 1 
Cop 7 3 10 5,7 13 1 
Average   5,9 18,9 1,3 
      
RotChl 1 1 8,8 6 0 
RotChl 1 2 21,7 14 0 
RotChl 1 3 31,5 11 0 
RotChl 1 4 5,7 16 2 
RotChl 1 5 8,5 17 0 
RotChl 1 6 4,9 22 0 
RotChl 1 7 5,9 10 0 
RotChl 1 8 2,5 18 0 
RotChl 1 9 3,0 19 0 
RotChl 1 10 7,8 23 2 
RotChl 2 1 4,5 30 2 
RotChl 2 2 1,5 40 0 
RotChl 2 3 0,8 36 0 
RotChl 2 4 1,6 7 0 
RotChl 2 5 9,1 14 2 
RotChl 2 6 8,4 22 1 
RotChl 2 7 13,8 25 0 
RotChl 2 8 4,7 12 0 
RotChl 2 9 0,7 17 0 
RotChl 2 10 13,4 13 1 
RotChl 3 1 26,2 5 0 
RotChl 3 2 12,0 16 1 
RotChl 3 3 4,5 9 0 
RotChl 3 4 23,5 11 0 
RotChl 3 5 22,5 6 0 
RotChl 3 6 5,3 9 0 
RotChl 3 7 6,5 29 0 
RotChl 3 8 8,6 7 1 
RotChl 3 9 13,4 9 1 
RotChl 3 10 12,3 19 1 
Average   9,8 16,4 0,5 
!



!
!

X"!

>EEL;a<Z!S!
!
W*2344!*34*4!
!
a>|!$K!

Treatment/ Dead  Dead  Dead   !

tank after1 h after 5 h after 24 h Survivals !

Cop -1 0 1 1 12 !

Cop -2 2 1 3 8 !

Cop -3 3 0 0 12 !

Cop 7-1 0 0 0 11 !

Cop 7-2 2 0 1 11 !

Cop 7-3 1 0 2 14 !

RotMG -1 1 0 1 11 !

RotMG -2 1 1 0 11 !

RotMG -3 1 2 1 10 !

RotChl -1 1 0 0 9 !

RotChl -2 0 1 0 9 !

RotChl -3 2 0 1 11 !

!
a-B!$A!

Treatment/ Dead  Dead  Dead   !

tank after1 h after 5 h after 24 h Survivals !

Cop -1     2 15 !

Cop -2 1   1 13 !

Cop -3   1   13 !

Cop 7-1 1 1 2 16 !

Cop 7-2 1   2 12 !

Cop 7-3       15 !

RotMG -1     2 15 !

RotMG -2 1     13 !

RotMG -3 1     13 !

RotChl -1 1     15 !

RotChl -2 2 1   13 !

RotChl -3     2 11 !

!
!
!



!
!

X$!

a-B!&S!

Treatment/ Dead  Dead  Dead   !

tank after1 h after 5 h after 24 h Survivals !

Cop -1 0 1 1 14 !

Cop -2 0 1 0 14 !

Cop -3 0 0 0 15 !

Cop 7-1 2 0 1 14 !

Cop 7-2 0 0 1 14 !

Cop 7-3 2 0 1 13 !

RotMG -1 2 0 1 12 !

RotMG -2 1 1 2 12 !

RotMG -3 0 1 2 10 !

RotChl -1 3 0 2 9 !

RotChl -2 1 2 4 10 !

RotChl -3 4 1 2 11 !

!
a-B!?X!

Treatment/ Dead  Dead  Dead   !

tank after1 h after 5 h after 24 h Survivals !

Cop -1 0 0 1 14 !

Cop -2 0 0 0 15 !

Cop -3 0 2 1 12 !

Cop 7-1 0 3 1 11 !

Cop 7-2 0 0 0 15 !

Cop 7-3 0 1 1 13 !

RotMG -1 0 0 2 13 !

RotMG -2 0 0 0 15 !

RotMG -3 0 2 4 9 !

RotChl -1 0 0 1 14 !

RotChl -2 1 1 0 13 !

RotChl -3 0 1 1 13 !

!
!
!
!
!
!
!



!
!

X&!

a-B!?A!

Treatment/ Dead  Dead  Dead   !

tank after1 h after 5 h after 24 h Survivals !

Cop -1 0 2 0 14 !

Cop -2 2 1 0 15 !

Cop -3 0 0 0 13 !

Cop 7-1 0 1 1 15 !

Cop 7-2 0 0 0 14 !

Cop 7-3 0 0 1 16 !

RotMG -1 0 2 0 11 !

RotMG -2 1 2 2 11 !

RotMG -3 0 3 0 10 !

RotChl -1 2 5 0 10 !

RotChl -2 4 5 0 6 !

RotChl -3 1 2 3 9 !

!
!
!
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