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$:"/(.1'4$1')'7A?'B;3%<A1@1.8'6 

!CD?(CEA(@F$G1HI<7,=3 
 

 
  

 
2J1!7D9&0 

         1.  !"#$%&'!()#*!+,-!*.-/&0123145(.-*6-7$89-:2 
      2.  :;9!"#$%&'!1<,3#4),7=>=45=?=- @=*!=AB'#-%*45/-';CD3=$#,3=E-!#4-3===+,+! 
                 3.  :;9!"#$%&'!FG#H-<"I%$!J0+;-2-#=/)B#D2#%%7$KJL+M,3$M%D7#-%*DB6D$*%-5;N= 
 $%JL+3=/&6DI145MDL316B49+7  :!/)B#D2#%%7(&L=1 $%JL+3=%5<<!D$6F=#4),7M-%5#-%$%&'!%O96D('-F-MI%N  
 /"0!7"P'7FG#H-EQ(&L=3 :;9$89-:2 
                ?R=:;9!"#$%&'!()##4),71<<ST##-%*DB6D$*%-5;N:!/)B#D2#%%7(&L=U=$%JL+3%5<<!D$6F145 
 (.-1<<6"B#-%*DB6D$*%-5;N$7JL+$M%V2%,67#"!$W4'#"<*%OXO9M+! 
      @R==!"#$%&'!(.-1<<ST#;"B(9-'#D2#%%7=%6<%67M,3*%OXO9M+! 
              YR=%5;6,-3EZD<"ID#D2#%%7=[9-XO9$%&'!7&E\C;-]7,$89-:2M-7-%[E%G#H-;%J+ "̂#[-7*%OXO9M+!]B9 
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!"#$%&$''(<7,=K=)'+,-0 '4>>?%)3@ 
 

  &"#H'4.026$1')'7A?'B; 
      )(+,-?C$)'7A?@F$G1)'+,-0'4>>?%)3@= ?C$)'7A?23'&4 

UR==+PD<-'*6-7;7-'8+3%5<<!D$6F]B9 
_R==M.-%62145+PD<-'$#&L'6#"<A*%3M%9-3(&L$E`!+3*NE%5#+<a-':!%5<<!D$6F]B9 
bR==$8&'!1X!a-K1MB3*6-7M"7K"!PN8+3+3*NE%5#+<a-':!%5<<!D$6F:!(9+3[DL!]B9 
?R==M-7-%[*DB6D$*%-5;N$#&L'6#"<%5<<!D$6F]B9 

 
 
 
  )3:1<7,L!;L?$1'HM%>C8%$%&$''(===2   !C,3N(0 
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9>><#.->$/-?)'7A?$%&$''(!"#<7,=1 
)'+,-0='4>>?%)3@ 

 
 
2J1!7D9&0 : !"#$%&'!$4J+#*.-I+<(&L[O#I9+3$K&'3*.-I+<$B&'6=1496(.-$*%JL+3;7-'=x 43:!#%5B-H*.-I+<  
1. 89+:B$E`!%5<<!D$6F 

1. #496']79$#-5<!I9!]79:;C,   2. $;-W4-7+'O,%,67#"!E4-W4-7 
3. !D*7+)IM-;#%%7    ?R=IO9E4-(&L$4&0'3E4-145KJ/!0.-]69 
#R=U=145=_         *R=b=145=? 
8R=_=145=b=         3R==U145=? 

_R==1;4,3(&L+'O,7&*6-7;7-'I%3#"<89+*6-7:B 
#R=I%5<+3$K/%$E`!KJ/(5$4(%-':<$E4&L'!$E`!;!-7$KJL+/,6'4B#-%*-'!0.- 
8R=!#E-#;,-3+K'K7-(.-%"3+'O,/"L6*%-6(&L6"B]X,49+7E()7P-!& 
*R=E4-/,+!/+<+-F"'+'O,I-7%D7<,+=;!+3=<G3= (&L7&KJ/!0.-8G0!E#==*4)7=1457&*6-7+)B7M7<O%cN 
3R=M-;%,-'89-6$;!&'6$E`!KJ/(&L(&B+#=%-#BOB+-;-%2-#BD!AB'I%3=:<$E4&L'!A*%3M%9-3M.-;%"<2"<

M"I6N!0.-$4V#>$E`!+-;-% 
bR=:!%5<<!D$6FMDL37&/&6DI#4),7:B7&<(<-((.-:;9=“M-%” 7&#-%;7)!$6&'!+'O,I4+B$64- 

#R=XO9X4DI    *R=XO9',+'M4-' 
8R=XO9<%DAa*    3R=XO9<%DAa*+"!B"<=_ 

?R*6-7M"7K"!PN%5;6,-3MDL37&/&6DIB96'#"!$+3145%5;6,-3MDL37&/&6DI#"<MDL316B49+7==$%&'#6,- 
#R=1;4,3(&L+'O,    *R=%5<<!D$6F 
8R=#4),7MDL37&/&6DI    3R=!D$6F6D('- 

@R[9-;-#7&#-%2.-4+3%5<<!D$6F8G0!7-149682"B#d-^*-%N<+!]B++#]^BN:;9;7BAB'MD0!$/D3=MDL37&/&6DI               
(&L25I-'#,+!MDL37&/&6DI+JL!> MDL37&/&6DI:B25I-'$E`!+"!B"<M)B(9-' 

#R=XO9X4DI , XO9',+'+D!(%&'NM-%      
8R=XO9<%DAa* , XO9<%DAa* 
*R=XO9',+'+D!(%&'NM-% , XO9X4DI 
3R=XO9<%DAa* , XO9',+'+D!(%&'NM-% 
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 9>><#.->$/-?)'7A?$%&$''(!"#<7,=1 
)'+,-0='4>>?%)3@==eI,+f  

 
YR=[9-#4),7<%DAa*I-';7B=+5]%$#DB8G0!#"<%5<<!D$6F 

#R=]7,7&+D!(%&'NM-%M.-;%"<MDL37&/&6DI 
8R MDL37&/&6DIM%9-3+-;-%$+3]7,]B925I-'("!(& 

  *R MDL37&/&6DIK6#M%9-3+-;-%$+3]B9257&/&6DI+'O,]B9%5'5;!GL3 
3R MDL37&/&6DIK6#M%9-3+-;-%$+3]7,]B925+'O,I-7E#ID 

gR=89+:B1MB3[G3*6-7M"7K"!PN8+3MDL37&/&6DI1<<]B9E%5A'/!N%,67#"! 
#R=X&$MJ0+#"<B+#]79 
8R=I"h#1I!E-("3#9-#"<89-6AKB 
*R=!##"<;!+! 
3R=K'-PDI"6IJB#"<M)#% 

iR=89+:B]7,:/,*6-7;7-'8+3E%MDI 
#R=+-2$E`!M"I6N;%J+KJ/#V]B9 
8R=IDB+'O,#"<XO9[O#+-F"' 
*R=$E`!]B9$WK-5M"I6N$(,-!"0! 
3R=$E`!+"!I%-'I,+XO9[O#+-F"' 

jR=1<*(&$%&'(&L+-F"'+'O,<!XD6;!"38+3*!2"B$E`!*6-7M"7K"!PN1<<:B 
#R=#-%]B9E%5A'/!N%,67#"!== 
8R=a-65(&LI9+3KGL3K- 
*R=a-65+D3+-F"'            
3R=a-657&E%MDI 

10R=7B/!DB;!GL3B.-%3/&6DIAB'#-%#D!1743KJ/=M"I6N8!-B$4V#>1451743$E`!+-;-%=[9-7&$K4&0'+,+!=             
AB'#D!;'B!0.-;6-!2-#$K4&0'+,+!$/,!=+-;-%145/,6'Ek+3#"!+"!I%-':;9#"<$K4&0'+,+!=#-%+'O,%,67#"!8+3
M"I6N("03=_=/!DB=$%&'#6,-+5]% 

#R=#-%]B9E%5A'/!N%,67#"! 
8R=a-65+D3+-F"' 
*R=a-65I9+3KGL3K- 
3R=a-65E%MDI 
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>C8')?+D-51 
)'+,-0=='4>>?%)3@ 

 
 
  

18'4>>?%)3@  (ecosystem)  ;7-'[G3  %5<<(&L7&*6-7M"7K"!PN#"!8+3#4),7MDL37&/&6DI K%9+7("03a-K16B49+7
(&L]7,7&/&6DIB96' $/,!  +)c;aO7D  1M3  *6-7/J0!  :!KJ0!(&L:BKJ0!(&L;!GL3  ĜL3*6-7M"7K"!PN!"0!;7-'[G3 #-%+-F"'
+'O,%,67#"!=8+3MDL37&/&6DI145MDL3]7,7&/&6DI:!<%D$6c;!GL3!"L!$+3  B"3!"0!:!<%D$6c:B> (&L7&MDL37&/&6DI145
MDL3]7,7&/&6DI7&*6-7M"7K"!PN#"! (.-:;9$#DB#-%14#$E4&L'!M-%145[,-'(+BK4"33-!%5;6,-3#"!  %5<<!D$6F
1I,45%5<<7&*6-71I#I,-3#"!8G0!+'O,#"<4"#Hc58+3MDL37&/&6DI1451;4,3(&L+'O,+-F"'8+3MDL37&/&6DI== 
 #-%FG#H-4"#Hc5*6-7M"7K"!PN%5;6,-3MDL37&/&6DI145MDL316B49+7:!B9-!I,-3>=$/,!=#-%[,-'(+B
K4"33-!=#-%;7)!$M&'!8+3M-%=$E`!#-%FG#H-B9-!;!GL38+36D('-F-MI%N(&L$%&'#6,-==!D$6F6D('-==elmnonpqf  
ĜL32-##-%FG#H-8+3!"#!D$6F6D('-==(.-:;97&#-%:;9*.-2.-#"B*6-78+3*.-6,-==%5<<!D$6F==eecosystemf==          
6,-;7-'[G3==4"#Hc5*6-7M"7K"!PN8+3#4),7MDL37&/&6DI(&L+-F"'+'O,E%5#+<B96'MDL3I,-3>== ĜL37&*6-7M"7K"!PN
%5;6,-3#"!==B"3!&0 
 

 
                                   O1*9.#0231(.C(*C?E6P-0.%,0(7!73%8$C>.%,093#:;-( 

<7,(1=:  rsstuvvwwwRsrxypnnz{ylwRmn|v}nzlvUYYU? 
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  %5<<!D$6F1I,45%5<<257&*6-71I#I,-3#"!8G0!+'O,#"<4"#Hc58+31;4,3(&L+'O,+-F"'==145*6-7
1I#I,-38+3#4),7MDL37&/&6DI==;%J+M"3*78+3MDL37&/&6DI==emn||~}ysqf  ]7,6,-%5<<!D$6F257&8!-B;%J+
4"#Hc5(&L1I#I,-3#"!$K&'3:B#VI-71I,+3*NE%5#+<KJ0!�-!8+3%5<<!D$6FAB'("L6]E25E%5#+<B96' 

1. +3*NE%5#+<(&L]7,7&/&6DI=(abiotic componentf== ĜL3E%5#+<B96' 
-  +!D!(%&'NM-%  $E`!M-%(&L]B92-#P%%7/-ID145$E`!M,6!E%5#+<(&L$E`!1%,P-I)KJ0!�-!8+3MDL37& 

/&6DI$KJL+M%9-3$!J0+$'JL+145+6"'65I,-3>  $/,!  ]�AB%$2!  !0.-  ++# D̂$2!  ]!AI%$2!==P-I)*-%N<+! 
�+M�+%"M  $E`!I9!  ĜL3M,6!:;C, +'O,:!%OE8+3M-%454-'  MDL37&/&6DIM-7-%[!.-]E:/9]B9("!(&  

-  +D!(%&'NM-%  $E`!M-%(&L]B92-#MDL37&/&6DI  $/,!  *-%NA<]�$B%I  AE%I&!  �D67"M  $E`!I9!  $#DB2-#
#-%$!,-$E��+'X)K"38+3MDL37&/&6DI  AB'#-%',+'M4-'8+32)4D!(%&'N  (.-:;9$E`!P-I)+-;-%8+3KJ/+&#*%"03  

-  Ma-K16B49+7(-3#-'a-K  $/,!  1M3M6,-3  +)c;aO7D= *6-7/J0!  *6-7$E`!#%B-$<M  *6-7$*V7=============
$E`!I9! Ma-K16B49+7(&L1I#I,-3#"! (.-:;9#-%B.-%3/&6DI8+3MDL37&/&6DI:!%5<<!D$6F!"0!1I#I,-3#"!++#]E 

2. +3*NE%5#+<(&L]7,7&/&6DI=ebiotic componentf ]B91#,  KJ/  M"I6N 2)4D!(%&'N %67("03MDL37&/&6DI
8!-B 

$4V#145MDL37&/&6DI$^44N$B&'6  ĜL3/,6'(.-:;9%5<<!D$6F(.-3-!]B9+',-3$E`!E#ID  AB'1<,3++#I-7;!9-(&L8+3
MDL37&/&6DI  

N2'0.';10P-0'4>>?%)3@  a-':!%5<<!D$6F25E%5#+<B96'MDL3I,-3>==B"3!&0 
 -  #4),7MDL37&/&6DI==emn||~}ysqf  ;7-'[G3==#4),78+3MDL37&/&6DII,-3>=(&L+-F"'+'O,a-':!%5<<!D$6F 
I"031I,=2 /!DB8G0!]E7-%67+'O,1;,3:B1;,3;!GL3 
 -  1;4,3(&L+'O,==erx�ysxsf  ;7-'[G3==M[-!(&L(&LMDL37&/&6DI+-F"'+'O,$KJL+=;4<a"'=;-+-;-%XM7K"!PN
AB'1;4,3(&L+'O,+-2$E`!MDL37&/&6DI=$/,!=I9!]79=%,-3#-'M"I6N=;%J+]7,7&/&6DI#V]B9=$/,!=KJ0!BD!=1;4,3!0.-=aO$8-=[0.-= 
 -  MDL316B49+7==eenvironmentf  ;7-'[G3==+3*NE%5#+<(&L7&/&6DI== ĜL37&*6-7M"7K"!PN145$#&L'689+3
#"<%5<<!D$6F==$/,!==+-#-F==1M3==!0.-==BD!==1%,P-I)==$E`!I9! 

H'4)O<P-0'4>>?%)3@  2"BE%5$a(8+3%5<<!D$6F]B9$E`!==_==%5<<:;C,>==B"3!&0 
 UR==%5<<!D$6FI-7P%%7/-ID== 

%5<<!D$6FI-7P%%7/-ID=;7-'[G3=()#MDL3()#+',-3(&L+'O,%+<I"6$%- (&L$#DB8G0!;%J+7&8G0!$+3I-7
P%%7/-ID=7&=2 E%5$a(=*J+=(-3#-'a-K 145(-3/&6a-K 

- (-3#-'a-K ;7-'[G3 MDL3("03;4-'(&L+'O,%+<I"6$%-(&L$#DB8G0!$+3I-7P%%7/-ID=:!%OE8+36"I[)P-I) 
+-#-FP-I)=145K4"33-!I,-3=>=("03(&L7+3$;V!]B9=145(&L7+3]7,]B9 1I,M-7-%[M"7X"M]B9=;%J+%"<%O9]B9(-3AMB
E%5M-(  

18- (-3/&6a-K ;7-'[G3=MDL37&/&6DII,-3=>=(&L%+<I"6$%-=]B91#,=7!)H'N M"I6N=145KJ/=;%J+E�-]79=
MDL316B49+7(-3/&6a-K(&L$#DB8G0!I-7P%%7/-ID(&LM.-*"C145#,+:;9$#DBX4#%5(<I,+%5<< !D$6F]B9             
[9-7&#-%(.-4-'2!MOC$M&'*6-7M7B)4=]B91#,=E�-]79=145M"I6NE�-  
 _R==%5<<!D$6F(&L7!)H'NM%9-38G0!  *J+()#MDL3()#+',-3(&L$#DB8G0!;%J+7&8G0!=2-##-%#%5(.-8+37!)H'N 
$/,!  +-*-%==<9-!$%J+! [!!=M5K-!=AId5=$#9-+&0=a-H-==F-M!-==#-%FG#H-=$E`!I9! 
 %5<<!D$6F1I,45%5<<7&*6-71I#I,-3#"!8G0!+'O,#"<4"#Hc51;4,3(&L+'O,145Ma-6516B49+7(&L
$;7-5M7#"<#-%B.-%3/&6DI  ĜL37&*6-7M.-*"C+',-3'DL3I,+#-%B.-%3/&6DI8+3MDL37&/&6DI==;-#:/91;4,3(&L+'O,    
$E`!$#c�N:!#-%1<,3E%5$a(8+3%5<<!D$6F==M-7-%[1<,3]B9==_==E%5$a(==B"3!&0 
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'4>>?%)3@ 
 '4>>?%)3@>?>$  (terrestrial  ecosystl|f  ;7-'[G3==4"#Hc58+3%5<<!D$6F(&L#4),7MDL37&/&6DI
a-':!%5<<+-F"'+'O,<!KJ0!BD!=$/,!==%5<<!D$6F<!8+!]79==%5<<!D$6F:!(),3;C9-==%5<<!D$6F:!E�-=    
$E`!I9! 
 '4>>?%)3@L??DJ1= (x�~xsym==lmn�q�sl|f  ;7-'[G3==4"#Hc58+3%5<<!D$6F(&L#4),7MDL37&/&6DI 
a-':!%5<<+-F"'+'O,:!1;4,3!0.-I,-3>==$/,!==%5<<!D$6F:!M%5!0.-==%5<<!D$6F:!(5$4==%5<<!D$6F                    
:!IO9E4-==$E`!I9!==!+#2-#1;4,3(&L+'O,+-F"'1496==$%-'"3M-7-%[:/9+3*NE%5#+<a-':!%5<<!D$6F            
1<,3%5<<!D$6F++#$E`!E%5$a(I,-3>=B"3I"6+',-3 
 #-%[,-'(+BK4"33-!145M-%+-;-%:!%5<<!D$6FI,-3>=]7,$;7J+!#"!==[9-252.-1!#E%5$a(8+3
%5<<!D$6F==AB''GB;4"##-%[,-'(+BK4"33-!145M-%+-;-%$E`!$#c�N1<,3++#$E`!==b==E%5$a(==]B91#, 
 UR=%5<<!D$6FE�B==e�on�lz==�mn�q�sl|f  *J+=%5<<!D$6F(&L7&$WK-5#-%[,-'$(K4"33-!=e1M3
M6,-3f 1I,]7,7&#-%[,-'$(M-%+-;-%%5;6,-3a-':!%5<<#"<a-'!+#%5<<!D$6F= ĜL3:!P%%7/-ID25]7,K<
%5<<!D$6FE%5$a(!&0$E`!%5<<!D$6F(&L7!)H'NM%9-38G0!=]7,7&:!P%%7/-ID=$/,! IO9E4- 
 2. %5<<!D$6F$E�B==e�tl}==�mn�q�sl|f  *J+==$E`!%5<<!D$6F(&L7&("03#-%[,-'$(M-%+-;-%145K4"33-!
%5;6,-3%5<<a-'!+##"<%5<<!D$6Fa-':!=$/,!=M%5!0.- (),3;C9- E�-]79  $E`!I9! 
 3. %5<<!D$6F+DM%5==e��noxslz==�mn�q�sl|f  *J+==%5<<!D$6F(&L]7,7&#-%[,-'$(M-%+-;-%145K4"33-!
%5;6,-3a-':!%5<<!D$6F#"<MDL316B49+7a-'!+#$E`!%5<<!D$6F (&L]7,7&:!P%%7/-ID=145]7,M-7-%[2.-4+3
;%J+M%9-38G0!]B9== 
.%,0(7!73%8L?'4>>?%)3@ 
 $KJL+:;9%5<<!D$6FM-7-%[B.-%3+'O,]B9P%%7/-ID2G3]B97&#-%#.-;!B<(<-(M.-*"C8+3MDL37&/&6DI       
(&L+-F"'+'O,:!%5<<!D$6F!"0!>==]7,6,-257&+'O,$K&'3/!DB$B&'6;%J+;4-'/!DB ĜL3;-#KD2-%c-:!13,8+3#-%$E`!
+-;-%251<,3]B9$E`! 
 UR==XO9X4DI==et�nz~ml��f  $E`!MDL37&/&6DI(&LM-7-%[M%9-3+-;-%]B9$+3 AB'/"K4"33-!2-#1M3+-(DI'N=
*4+A%��44N:!*4+A%K4-MIN==*-%N<+!]B++#]^BN2-#+-#-F==!0.-==1451%,P-I)2-#:I9BD!]EM%9-3+-;-%
E%5$a(!0.-I-41451Ek3  M-%+-;-%(&LM%9-38G0!!&0E%5#+<#"!$E`!$!J0+$'JL+=:'I9!=:<=B+#=X48+3KJ/=KJ/M&$8&'6           
2G3$E`!XO9X4DI+-;-%8+3A4#145[J+6,-$E`!1;4,3$%DL7I9!8+3#-%B.-%3/&6DI+'O,a-':!%5<<!D$6F== 
 _R==XO9<%DAa*==emn}�~|l��f  $E`!MDL37&/&6DI(&L]7,M-7-%[M%9-3+-;-%]B9==I9+3+-F"'#-#D!KJ/145
M"I6N;%J+MDL37&/&6DI/!DB+JL!$E`!+-;-%$KJL+#-%B.-%3/&6DI==1<,3I-74"#Hc58+3#-%<%DAa*M-7-%[1<,3',+']B9
$E`!==?==#4),7==B"3!&0 
      2.1  XO9<%DAa*KJ/$E`!+-;-%==erl��y{n�l�f  $/,!=/9-3= 79-==6"6=*6-'=1#5=1%B=#%5I,-'=
'&%-� 
     2.2   XO9<%DAa*$!J0+M"I6N$E`!+-;-%==emx�}y{n�l�f==$/,!=MD3AI==M)!"8=176=2%5$89=  
     2.3   XO9<%DAa*("03KJ/145$!J0+M"I6N$E`!+-;-%==en|}y{n�l�f  $/,!==*!==]#,==!#=E5#-%"3   
     _R?===XO9<%DAa*^-#MDL37&/&6DI$E`!+-;-%==e�mx{l}pl��f  $/,!==1%93=#D03#J+=]M9$BJ+!=$E`!I9! 
 bR=XO9',+'M4-'==ezlmn|tn�l��f  $E`!K6#(&LE%)3+-;-%$+3]7,]B9=I9+3+-F"'^-#8+3MDL37&/&6DI+JL!>
$E`!+-;-%=]B91#,=2)4D!(%&'NI,-3>=M,6!:;C,]B91#,=1<*(&$%&'=$;VB=%-='&MIN=�\3]2=MDL37&/&6DI$;4,-!&025(.-#-%
',+'M4-'^-#/&6DII,-3>=AB'#-%8"<$+!]^7N++#7-',+'M4-'2!+'O,:!%OE8+3M-%454-'=14962-#!"0!             
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#VBOB "̂<$89-]E:!I"6== ĜL3#4),7XO9',+'M4-'25(.-;!9-(&L$E4&L'!M-%+D!(%&'N$E`!M-%+!D!(%&'N$KJL+:;9KJ/M&$8&'6BG3
]E:/9M%9-3P-I)+-;-% 

9Q?O1*.'"H.%,0(7!73%8P-0'4>>?%)3@ 
 
 
 
 
 
 
 
 
 
 

 
 
 
231(.C(*C?E6'453/10.%,0(7!73%8 
 :!%5<<!D$6FMDL37&/&6DI(&L+'O,$E`!#4),7145+-F"'+'O,:!1;4,3$B&'6#"!257&*6-7M"7K"!PN%5;6,-3
MDL37&/&6DI#"<MDL37&/&6DI==_==1<<*J+ 
 KR==231(.C(*C?E6'453/10.%,0(7!73%8!?%#)#7A3$C?  MDL37&/&6DI$7JL+B.-%3+'O,%,67#"!$E`!;7O,$E`!#4),7= 
257&*6-7M"7K"!PN#"!("03:!B9-!<6#145B9-!4<=(-3B9-!<6#=*J+=8'-'K"!P)N]B9+',-3%6B$%V6=Ek+3#"!
+"!I%-':;91#,#"!=(-3B9-!4<*J+=$#DB#-%1#,31',3+-;-%#"!=$#DB*6-7;!-1!,!8+3E%5/-#-% 
 SR==231(.C(*C?E6'453/10.%,0(7!73%88/10!?%#$C?  *6-7M"7K"!PN:!4"#Hc5!&01<,3++#]E$E`!
4"#Hc5I,-3>=#"!=B"3!&0 
      SRK==$1'T#;H'4NA!?6'/3($C?  $E`!#-%+'O,%,67#"!("03M+3S�-']B9E%5A'/!N%,67#"!=            
#-%+'O,%,67#"!!&0$E`!#-%+'O,%67#"!$K&'3/"L6*%-6$(,-!"0!==M-7-%[1'#++#2-##"!]B9AB'+DM%5AB']7,7&S�-'
:B]B9%"<*6-7$M&';-';%J+$BJ+B%9+!$/,!=B+#]79(5$4145EO$MW6! XG03#"<B+#]79==!#$+&0'3#"<*6-'==$E`!I9! 
 

 
$1'T#;H'4NA!?6'/3($C?P-0?$)-7DA0$C>231A== 

<7,(1 : http://www.milkmag.org/images/Burckhardt,% 20Lichen%20Tree%202.jpg 

     SRS==$1'-AB/'/3($C?9>>*F,0*1$C?  $E`!#-%+'O,%,67#"! ĜL3a-65(&LI9+3KGL3K-+-F"' ĜL3#"!145#"! 

!"#$%&'()* 

+,#$%&'()*--./0 1!234#536##%1!7489::!"#$% 

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

!"#0120,$302%45(60/,3( 

&30 &30 &30 
!"#'(%)*+,-&./7$89:; 
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#-%+'O,%,67#"!1<<!&0("03M+3S�-'I,-3]B9E%5A'/!N%,67#"!=1457"#+'O,%,67#"!I4+B]E  ;-#1'##"!+'O,            
25(.-:;9+&#S�-']7,M-7-%[B.-%3/&6DI+'O,]B9==$/,!==]4$*!==AK%A( "̂6:!4.-]M9E46#==1<*(&$%&':!E7%-#KJ/
I%5#O4["L6==$E`!I9! 

 
$1'-AB/'/3($C?9>>*F,0*1$C?P-0T:)2?$C>8;?T(; 

<7,(1 : http://www.milkmag.org/images/Burckhardt,% 20Lichen%20Tree%202.jpg 

   2.3  #-%+'O,%,67#"!1<<+D3+-F"'===$E`!*6-7M"7K"!PN(&LS�-';!GL3]7,]B9%"<E%5A'/!NM,6!+&#S�-'             
#V]7,]B9$M&'E%5A'/!N=M,6!+&#S�-'25]B9%"<E%5A'/!N=;-#1'##"!+'O,+&#S�-''"3M-7-%[B.-%3/&6DI]B9I-7E#ID     
$/,!==W4-7#"<$;-W4-7  #-%(.-%"38+3!#<!I9!]79==K4OB,-3#"<I9!]79:;C,=#496']79#"<I9!]79$E`!I9! 

 
$1'-AB/'/3($C?9>>-%0-1@CA='453/10$:;3AT(;$C>8;? T(;L5U/ 
<7,(1=: http://gotoknow.org/file/vicharnpanich/pic7.gif 

                _R?==#-%+'O,%,67#"!1<<E%MDI==$E`!#-%+'O,%,67#"!(&LS�-';!GL3$%&'#6,-E%MDI=eparasitef= ĜL3$E`!
S�-']B9E%5A'/!N=145+&#S�-';!GL3 ĜL3$%&'#6,-XO9[O#+-F"'=ehostf=$M&'E%5A'/!N==$/,!==K'-PD:!%,-3#-'*!;%J+
M"I6N==$;V<(&L$#-5I-7XD6;!"3M)!"8==I9!S+'(+3;%J+#-S-#<!I9!]79==$;-(&L+'O,<!F&%H57!)H'N==$E`!I9! 
 

 
$1'-AB/'/3($C?9>>H'.%8=='453/10*A1E%8C38+#$C>Q?C0:J1T.;P-0NV.86 

<7,(1 : http://cal.vet.upenn.edu/dxendopar/parasitepages/ cestodes/t_pisiformis.html 
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                2.5  #-%+'O,%,67#"!1<<#-%4,-$;'JL+==et�lzxsyn}f  $E`!#-%+'O,%,67#"!1<<4,-$;'JL+  AB'XO94,-==
(t�lzxsn�f  $E`!S�-']B9%"<E%5A'/!N==145XO9[O#4,-==e��lqf  25$E`!S�-'$M&'E%5A'/!N==$K%-5#4-'$E`!
+-;-%;%J+$;'JL+8+3XO94,-==$/,!==3O#D!#<==MD3AI4,-79-4-'==$E`!I9! 
 

 
 

$1'-AB/'/3($C?9>>$1':/1)5A+,-=='453/10.%0N8<7,$J1:C0:/1(;1:1A== 
 

               2.6  #-%+'O,%,67#"!1<<1#,31',3==emn|tlsysyn}f  $E`!#-%+'O,%,67#"!(&LI9+318,38"!1#,31',3#"!
(.-:;9("03M+3S�-'I,-3$M&'E%5A'/!NB96'#"!("03*O,==#-%18,38"!!&0+-2$#DB8G0!#"<MDL37&/&6DI/!DB$B&'6#"!;%J+I,-3
/!DB(&L+-F"'+'O,1;4,3$B&'6#"!$E`!#-%18,38"!$KJL+1',3/D3MDL3(&LI9+3#-%==$/,!==#-%1',3+-;-% (&L+'O,+-F"' $E`!I9! 
 

 
 

$1'-AB/'/3($C?9>>9$/09A/0P-09';0 
<7,(1 : http://www.fwdder.com/topic/121795 

 
 
 
 
 
 
 
 

56<=3 : http://wps.aw.com/bc_campbell_ essentials _2/ 0,7641,708230-,00.html 
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 9>>WX$$1'2%#3%)2'1456 
)'+,-0=='4>>?%)3@ 

 
 

2J1!7D9&0==:  L5;?C$)'7A?*%&1'Y1.Z1?$1'Y6<7,$J15?#L5;==9:;38->2J1Z1(L5;ZB$8;-0 
 
 
 

.Z1?$1'Y6<7,==K
 EO79-$E`!M"I6N$F%H�#D28+3](' B96'*6-7(&L$!J0+8+37"!7&%M/-IDB& 1I,E\22)<"!E%D7-cEO79-            

(&L2"<]B9:!!,-!!0.-]('$%DL7%,+';%+43 $K%-52"<8G0!7-7-##6,-(&LP%%7/-ID25(B1(!]B9("!=2G3$#DB3-! 6D2"'
$KJL+$K-5$4&0'3EO79-:!EQ=KRFR=_@?U ĜL3!+#2-#25/,6'+!)%"#HN/&6DIEO79-$4V#> :!P%%7/-ID1496=                    
'"3/,6'M%9-3+-/&K:;9/-6E%573(&L+'O,<%D$6c/-'S\�3+&#B96'==4"#Hc5("L6]E8+3EO79-257&#%5B+3#69-3=
%5;6,-38+<I-7&;'"#E%57-cM&L;'"#=8-M"0!#6,-#9-7 8-*O,(9-'1<!$E`!%OE:<K-'=I"6XO97&#9-7'-6#6,-I"6$7&'=
4.-I"6 7&M&�k-+,+! 7&2)BM&8-6("L6]E<!#%5B+3=KJ0!(9+3$E`!M&8-6=#9-71458-7&M&�k- EO79-I"6$7&'7&2"<E��3            
(&L1X,#69-3=8+<B9-!89-37&8!45$+&'B()#E49+3 #9-7M"0!#6,-I"6XO9=#%5B+3M&!0.-I-4+,+!=7&I),78%)8%5             
]7,7&2)BM&8-6$;7J+!I"6XO9=E4-'8-7&M&7,631B3  EO79-K<("L6]E<%D$6c/-'S\�3+,-6]('145S\�3+"!B-7"!             
:!%5B"<!0.-(&L7&*6-74G#]7,$#D!=?�=$7I%=K<7-#(&L*6-74G#E%57-c=7-30 $7I% <%D$6cKJ0!(9+3(5$4                 
(&L$E`!A*4!=(%-'=A*4!E!(%-'=145;D!E5#-%"3 #D!+-;-%]B9;4-#;4-'=!"<I"031I,M"I6N=$/,!=#)93=;+'=EO=
E4-=]M9$BJ+!(5$4 ($K%&'3(%-' $K%&'3$4J+Bf=$K%&'3;D!=e�x�}xmolf=43]E2![G3;C9-(5$4145M-;%,-'I,-3> 6,-'
!0.-$%V6=++#;-#D!:!$64-#4-3*J! M,6!#4-36"!25S\3I"6I-7KJ0!(%-' AX4,I-145;!6B]69$KJL+*+'2"<$;'JL+
145;4<;4&#F"I%O=F"I%O(&LM.-*"C]B91#, $I,-(5$4=E4-W4-7=E4-#%5$<!=E4-#D!$!J0+()#/!DB=145;7G# :!=
KRFR=2520 EO79-(&L2"<]B92-#$*%JL+37J+E%573I,-3> :!+,-6]('7&*6-7'-6$W4&L'E%57-c= U?R?U=$^!ID$7I% 
1I,E\22)<"!EO79-(&L8G0!(,-;%J+=1KEO("L6E%5$(F7&8!-B$W4&L'$K&'3=iR?@=$^!ID$7I%$(,-!"0!=#-%(&L8!-B$W4&L'
8+3EO(&L2"<]B97&8!-B$4V#43#V$E`! +&#;4"#�-!;!GL3(&L/&0<,36,-(%"K'-#%EO79-8+3](' :!E\22)<"!!"0!#.-4"3 +'O,
:!Ma-K(&L[B[+'=7&#-%2"<:/9$#D!#.-4"3(B1(!#-%X4DI(&L7&+'O,:!P%%7/-ID  7&%-'3-!6,- :!+,-6]('I+!<!
I"031I,2"3;6"B/4<)%&[G32"3;6"BE%526<*&%&8"!PN7&#.-4"3X4DIEO 79-MO3M)BI-7P%%7/-IDE%57-c=11,000 $7I%D#I"!=1I,:!=
KRFR=_@?U=/-6E%5732"<EO79-:!<%D$6cB"3#4,-68G0!7-:/9$E!̀2.-!6![G3= U?�i��=$7I%D#I"! [9-25]7,:;9
(%"K'-#%EO79-[B[+'=#V2.-$E`!I9+34B#-%E%573:!a-K%67E%57-c=10 $E+%N$ V̂!IN=8+3#-%431%3:!
E\22)<"! #-%(&L25$KDL7E%D7-cEO79-:!+,-6]('145S\�3(5$4+"!B-7"!:;9MO3#6,- ?�����=$7I%D#I"!!"0!*325(.-
]B9'-# +',-3B&(&LM)B#V$K&'3%"#H-%5B"<8+3E%5/-#%EO79-:;9M7B)4+'O,:!%5B"<(&L ]7,IL.-#6,-!&0  “#-%$K-5$4&0'3
EO79-” !,-25$E`!(-3++#(&LB&145'"L3'J!(-3;!GL3  [9-I9+3#-%X4X4DIEO79-2.-!6!=?�����=$7I%D#I"!I,+EQ=   
#V25:/9KJ0!(&L<,+$K&'3 25,000 ]%,$(,-!"0! !+#2-#$E`!7-I%#-%(&LM-7-%[$KDL7E%D7-cEO79-M!+3*6-7
I9+3#-%8+3I4-B1496 '"3$E`!1!6(-3;!GL3(&L25/,6'4B 
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#-%:/9(%"K'-#%EO79-(&L+'O,2.-#"BI-7P%%7/-ID 145/,6'$KDL7A+#-M:;9EO%),!:;7,]B97&A+#-M$89-]E
(B1(!E%5/-#%EO(&L[O#2"<:/9 ()#6"!B96' 

1. (�rnf  2-#M[-!#-%cN=#4,-6[G3MDL37&/&6DI:B 
      #R==E4-   8R==$I,- 
      *R==EO79-   3R==]M9$BJ+!(5$4 

2. (�rxsf  2-#M[-!#-%cN==MDL37&/&6DI:!89+==U==7&E\C;-+',-3]% 
#. #-%$KDL7E%D7-cEO79- 
8. #-%4BE%D7-cEO79-43 
*. #-%$KDL71;4,3$K-5K"!P)NM"I6N!0.- 
3. 1;4,3+-;-%:!!0.-7&E%D7-c4B43 

3. (�rl�lf  2-#M[-!#-%cN=$%-25K<EO79-]B9<%D$6c(&L:B 
#. +,-6I"3$#&�'145+,-6](' 
8. /-'S\�3+,-6]('145S\�3+"!B-7"! 
*. +,-675!-6145+,-6I"3$#&�' 
3. +,-6$E+%N$ &̂'145+,-6](' 

?R  (�rl}f  2-#M[-!#-%cN!&0==#-%6D2"'B"3#4,-6$#DB8G0!:!/,63$64-:B 
#. KRFR=2511 
8. KRFR 2520 
*. KRFR 2531 
3. KRFR=_@?U= 

5. (�rqf  2-#M[-!#-%cN==(.-]72G3I9+37&3-!6D2"'$KJL+$K-5$4&0'3EO79- 
#. $KJL++!)%"#HNEO79- 
8. $KJL+/,6'M%9-3+-/&K:;9#"</-6E%573 
*. /,6'4B#-%:/9(%"K'-#%EO79-(&L+'O,2.-#"BI-7P%%7/-ID 
3. [O#()#89+ 

6. (�nwf  !"#6D2"'(.-+',-3]%==2-#M[-!#-%cN!&0 
#. (.-#-%$K-5$4&0'3EO79-$KJL+$KDL7E%D7-c 
8. (.-#-%+!)%"#HN$E`!M"I6NM36! 
*. :;9/-6E%573;')B2"<EO79- 
3. E4,+':;9$E`!]EI-7P%%7/-ID 
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7. .Z1?$1'Y6<7,==S 
 M[-!&6!6"�!6D2"'M51#%-/=+R6"3!0.-$8&'6=2R!*%%-/M&7- $#DB8G0!AB'*6-7%,677J+%5;6,-3%"�<-4]('============
AB'#%7E�-]79=145%"�<-4C&LE)�! AB'+3*N#-%*6-7%,677J+%5;6,-3E%5$(F1;,3%"�<-4C&LE)�!=e����f=$E`!A*%3#-%*6-7
%,677J+%5'5=10 EQ ]B97&#-%43!-7a-':I9<"!(G#89+I#438+3%"�<-4]('145C&LE)�!=I"031I,6"!(&L= 29 #%#�-*7=_@_?=
:!#-%(&L25FG#H-6D2"'6DP&E4O#���!�OE�-(&L$#DB2-##-%(.-#-%$#HI%1496E4,+'(D03%9-3$E`!(),3;C9-8!-B:;C,==:!KJ0!(&L$8I
E�-M36!1;,3/-ID$8-aO;463 AB'7&KJ0!(&LE�-(&L[O#<)#%)#1X96[-3E4,+'(D03]69$E`!$!J0+(&LE%57-c=28% ;%J+E%57-c=
Ub�_?�=]%,=$;7-5(&L25B.-$!D!#-%I-71X!#-%B.-$!D!=3-!A*%3#-% $!JL+32-#]7,7&E\C;-$%JL+3#-%*%+<*%+3KJ0!(&L8+3
%-H�% 145Ma-KKJ0!(&L7&4"#Hc5$E`!KJ0!(&LaO$8-(&L7&*6-74-B/"!=I,-3=>=#"!  !-'PDID=6DM-%"I!N=XO9+.-!6'#-%#4),7
3-!6!6"�!6D2"' M.-!"#6D2"'145K"�!-#-%E�-]79=#%7E�-]79 #4,-6[G3X4#-%B.-$!D!3-!8+3M[-!&6!6"�!6D2"'     
M51#%-/==2"3;6"B!*%%-/M&7- 6,-1<,3++#$E`!=2 M,6!B96'#"!*J+#-%E4O#E�-$KJL+���!E�-P%%7/-ID   $KJL+:/9$E`!I9!1<<
8+3*6-7I9+3#-%���!�OE�-$MJL+7A(%7 AB']B9E%"<KJ0!(&L2-#(&L7&1I,(),3;C9-*-145;C9-K3=:!$!J0+(&L=8,300 ]%,        
B96'#-%:/9$*%JL+32"#%#4;!"#$89-7-B.-$!D!#-%  E%"<KJ0!(&L 1496E4O#K"!P)N]79AI$%V6I%5#O4["L6=("03(&L$E`!K"!P)N]79(9+3[DL! 
145I,-3[DL!=$KJL+*4)7KJ0!(&L145Ek+3#"!]�E�- 8c5$B&'6#"!#V/,6'E%"<E%)3BD!:;9$;7-5M7:!#-%���!�OE�- 8c5!&0===
[J+6,-E%5M<*6-7M.-$%V2:!#-%E4O#E�-=:!4"#Hc5M%9-3M6!E�-  AB']79AI$%V6(&L$E`!K"!P)N]79$<D#!.-=25$%DL7I-'43]E
I-7+-')8"';4"32-#E4O# 25 EQ==]E1496#-%B.-$!D!3-!8+3M[-!&6!6"�!6D2"'M51#%-/=:!8"0!(&L=2 *J+#-%E4O#]79=   
(&L7&*,-(-3$F%H�#D2:!(9+3[DL!(B1(!]79AI$%V6(&L$%DL7I-'43]E I-7+-')8"'=]B91#,=]79K5'O3=1B3=I5$*&'!(+3=$*&L'7*5!+3 
I5$*&'!;D!='-3!-  ĜL3$E`!]79B"03$BD7;%J+]79(9+3[DL! :!KJ0!E�-1;,3!&0#,+!(&LMa-KE�-25[O# (.-4-'= ĜL38c5!&0==       
+'O,%5;6,-3#-%FG#H-(B4+36DP&#-%E4O#]79$F%H�#D2(B1(! AB'#-%I"B]79AI$%V6(&L$%DL7I-'145;7BMa-K++#1496
E4O#]79$F%H�#D2(B1(! #"<#-%I"B<-3M,6!$KJL+$E�B/,+36,-3K+:;9]79$F%H�#D28G0!(B1(! ]B9!"0!1I#I,-3#"!7-#!9+'
+',-3]%   145(.-#-%FG#H-*6-7;4-#;4-'(-3/&6a-K8+3M6!E�-AB'KD2-%c-[G3#-%(B1(!;%J+#-%MJ<K"!P)NI-7
P%%7/-ID8+3K"!P)N]79B"03$BD7:! M6!E�-]79 AI$%V6=6,-1!6(-3];!25!.-]EMO,#-%E4O#E�-$KJL+(B1(!E�-P%%7/-ID]B9B&#6,-#"! 
%67("03FG#H-#-%8'-'K"!P)N#496']79E�-aO;463$KJL+7),3;6"325$KDL7*6-7;4-# ;4-':!M6!E�-+&#B96'3-!+&#M,6!
;!GL38+3#-%FG#H-1456D2"'8+3M[-!&M51#%-/=*J+#-% E%"<E%)3K"!P)N]79AI$%V6=("03#-%X4DI$74VBK"!P)N4O#XM7      
145$(*!D*#-%8'-'K"!P)N]79AI$%V6  AB']B97&#-%E%"<E%)3K"!P)N]79='O*- 4DEI"M='OA%��44,-=#%5[D!$(K-=#%5[D!c%3*N
4O#XM7=+5*-$̂ &'==++4-A**-%NEk- 145=+5*-$̂ &'=*%-MMD*-%NEk-=:;97&*6-7$;7-5M7:!#-%E4O#M%9-3M6!E�- 
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1. e�rnf  2-#M[-!#-%cN==#4),73-!:B(&L$#&L'689+3 

       #R==#%7E�-]79  8R==#-%E%5E- 
       *R==#-%]��k-  3R==#-%%[]�1;,3E%5$(F](' 

2. (�rxsf  2-#M[-!#-%cN==M-$;I)(&LI9+3���!�OE�-$KJL++5]% 
#. $#DB2-#!0.-(,678"32G3#4-'$E`!KJ0!(&L%9-3 
8. #-%$#DBK-')[4,72G3#4-'$E`!KJ0!(&L%9-3 
*. #-%$#DB]�];79E�-2G3#4-'$E`!KJ0!(&L%9-3 
3. (.-#-%$#HI%1496E4,+'(D03]69:;9#4-'$E`!KJ0!(&L%9-3 

3. (�rl�lf  2-#M[-!#-%cN==$#DB8G0!==c==M[-!(&L:B 
#. !*%M6%%*N 
8. !*%%-/M&7- 
*. F%&M5$#H 
3. +)("'P-!& 

?R (�rl}f  2-#M[-!#-%cN!&0==$%DL7B.-$!D!#-%:!/,63$64-:B 
#. 29  I)4-*7==2510 
8. 25  I)4-*7==_@_? 
*. 29  I)4-*7==_@_? 
3. 25  I)4-*7==_@_? 

5.  (�rqf  2-#M[-!#-%cN==(.-]72G32"BI"03M[-!&6!6"�!6D2"'M51#%-/8G0!7- 
#. #-%+!)%"#HNE�-145M"I6NM36! 
8. FG#H-6DP&E4O#���!�OE�- 
*. #-%$K-5K"!P)N]79$KJL+2.-;!,-' 
3. FO!'N%"<1293#-%4"#4+<I"B]79 

6. (�nwf  M[-!&6!6"�!6D2"'M51#%-/==(.-+',-3]%==2-#M[-!#-%cN!&0 
#. #-%E4O#E�-$KJL+���!�OP%%7/-ID 
8. E4,+'(D03]69:;9#4-'$E`!KJ0!(&L6,-3$E4,- 
*. :;9/-6<9-!$89-]E+'O,$KJL+(.-#-%$#HI%I,+$!JL+3 
3. #-%$E4&L'!KJ0!(&LB"3#4,-6]E$E`!1;4,3(,+3$(&L'6 
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 9>>3C#$1'2%#3%)2'1456 
)'+,-0=='4>>?%)3@ 

 

 
 
 

.Z1?$1'Y6<7,==K 
$7JL+6"!(&L==_b==I)4-*7==_@@�==!-'+aD!"!(N==/64DI==!-'#+3*N#-%<%D;-%M,6!I.-<4(,-F-4-==+R(,-F-4-

2R!*%F%&P%%7%-/==:;9M"7a-HcN6,-==8c5!&0/-6<9-!(&LE%5#+<+-/&KE%573KJ0!<9-!==(&L+,-6(,-F-4-==   
]B9%"<*6-7$BJ+B%9+!==$!JL+32-#7&$%J+E%573!+#KJ0!(&L7-##6,-==Y�==4.-==4"#4+<$89-7-;-;+'4-':!KJ0!(&L
+!)%"#HN/-'S\�3AB'$%J+E%573$;4,-!"0!:/96DP&14,!$%&'3;!9-#%5B-!==7),3;!9-$89-;-S\�3AB':/9I51#%3I-[&L][
*%-B<%D$6c(9+3(%-':!(5$4==(.-:;9E5#-%"31I#;"#==K"3(4-'==145+6!2"<E4-8+3/-6<9-!8-B6DL!==
]B9%"<*6-7$BJ+B%9+!2.-!6!7-# 
 “:I9(5$4$64-!&0$%DL725$!,-1496==$K%-5%+'][*%-BI51#%3I-[&L==(.-:;9;!+!(5$4(&L$BD77&+'O,:I9KJ0!
(%-'I9+38G0!7-+-F"'+'O,<!KJ0!(%-'==<6##"<^-#1I#;"#8+3E5#-%"3145$E4J+#;+';-*6-7M6'3-7           
]7,]B9$4'==X7]7,%O9*6-7$M&';-'8+3%5<<!D$6F6D('-1<<!&0==I9+3:/9$64-+&##&LMD<EQ[G3���!*J!7-$;7J+!$BD7”  
!-'+aD!"!(N#4,-6 
 /-6<9-!(&L]B9%"<*6-7$M&';-'%67I"6#"!1293*6-7(&LM[-!&I.-%62aOP%(,-F-4-==145$%J+I%62#-%cN           
8+3#%7(%"K'-#%(-3(5$4145/-'S\�3==e(/Rf==M-7-%[M#"B2"<$%J+E%573B"3#4,-6]B9==U==4.-==K%9+78+3#4-3
*J+;+'4-'2.-!6!==?����==#DA4#%"7==4O#$%J+;#*!==$E`!*!]('  _==*!==K7,-145#"7KO/-+',-345=_=*!==
I.-%62E%"<145:;9E%5#"!I"6#4"<]E==1I,E%-#Z6,-$%J+E%5734.-B"3#4,-6]E%67#4),7#"<4.-+JL!>=#4"<7-4-#
;+'4-'B96'I51#%3I-[&L$;7J+!$BD7 
 “/-6<9-!]7,%O9252"B#-%+',-3]%#"<#-%#%5(.-8+3$%J+E%573#4),7!&0 $K%-5!+#2-#]7,$#%3#4"6
#�;7-'1496='"3M%9-3*6-7$M&';-':;9#"<%5<<!D$6F:!(9+3(5$4+',-3:;C,;463=*-B6,-;-#'"3$E`!1<<!&0
+&#]7,!-!("03;+'4-'145M"I6N!0.-+JL!> #V25;-']E2-#+,-6(,-F-4-("03;7B” 
 

1. M-$;I)M.-*"C(&L(.-:;9+,-6(,-F-4-K"3'"<$'D!*J+==e6D$*%-5;N*6-7M.-*"Cf 
#. $%J+E%573!+#KJ0!(&L 
8. +6!2"<E4- 
*. I51#%3I-[&L 
3. ;!+!(5$4 

2. #-%:/9I51#%3I-[&L][*%-B<%D$6c(9+3(5$4==]7,==M"7K"!PN#"<89+:B==e6D$*%-5;N*6-7M"7K"!PNf 
#R E5#-%"31I#;"#==K"3(4-' 
8R ;!+!(5$4I9+38G0!7-+-F"'<!KJ0!(%-' 
*R ;+'4-'145M"I6N!0.-+JL!>=MOCK"!PN 
3R %"#H-M7B)48+3%5<<!D$6F(9+3(5$4 
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2. 2-#M[-!#-%cN==$29-;!9-(&LI.-%62==145$%J+I%62#-%cN8+3#%7(%"K'-#%(-3(5$4145/-'S\�3==
e(/Rf==M-7-%[M#"B2"<$%J+E%573(&L#%5(.-XDB]B9==(.-#-%E%"<145:;9E%5#"!I"6#4"<]E==                
1I,E%-#Z6,-$%J+E%5734.-B"3#4,-6'"3#4"<7-4-#;+'4-'+&#==;-#'"3$E`!+',-3!&0+&#I,+]E                 
:!+!-*I25M,3X4+',-3]%==e6D$*%-5;N;4"##-%f 

           #R===M"I6N!0.-25MOCK"!PN]E2-#+,-6(,-F-4- 
          8R== ;!+!(5$425$KDL77-#8G0! 
          *R===!0.-(5$425$*V72!M"I6N+-F"'+'O,]7,]B9 
          3R====+,-6(,-F-4-25#4-'$E`!E�-/-'$4' 
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.Z1?$1'Y6<7,==S 
 M.-!"#3-!EF)M"I6N2"3;6"B!*%F%&P%%7%-/==12936,-]B9%"<#-%E%5M-!2-##%5(%63M-P-%cM)8==  
6,-K<XO9E�6'B96'A%*4D/7-$!&'==2G3$89-]E%,67M+<M6!A%*145$2-5$4J+BM"I6N:!<%D$6c:#49$*&'32.-!6!
("03MD0!=_Y=I"6=145I%62K<$/J0+:!A*=U=I"6=145176=U=I"6= ĜL3A%*B"3#4,-6K<]B9("03:!*!145M"I6N$4&0'34O#
B96'!7$E`!A%*(&LM-7-%[IDBI,+2-#*!MO,*!==M"I6NMO,M"I6N==1452-#M"I6N7-MO,*!]B9AB'7&%D0!S+'(%-'=    
(�x}z=�oqf $E`!I"6!.-A%*=*! 145M"I6NM-7-%[IDBA%*2-##-%[O#%D0!S+'(%-'(&LBOB$4J+B*!E�6';%J+M"I6N(&L
$E`!A%*#"B $/J0+25]E$2%DC$ID<AI:!I"6%D0! 145$7JL+7-#"B*!;%J+M"I6N+JL!==25E4,+'$/J0+MO,#%51M$4J+B145(.-
:;9$#DBA%*]B9 
 AB'E#ID==%D0!S+'(%-'=e�x}z==�oqf 7&4"#Hc5632%/&6DI*49-'')3=1I,]7,7&632%/&6DI:!!0.-==                    
7&8!-B$4V##6,-')3==E%57-c==Uvb==$(,-==4.-I"6257&8!E#*4)72.-!6!7-#7&EQ#=U *O,==#-%$*4JL+!(&L25:/96DP&#-%#%5ABB  
(rntty}pf  MO32-#KJ0!BD!]7,$#D!=U $7I%=!DM"'/+<++#;-#D!I+!K4<*L.-145#4-3*J!:!%"F7&%+<>==              
(&L+-F"'==_��-b��==$7I%==7"#25#"B!+#<9-!7-##6,-:!<9-! 
 #-%#.-2"B%D0!S+'(%-'(.-]B9AB':/9'-W&B#"!')31451743a-':!<9-!W&BK,!I-7X!"3;%J+                      
:!(&L(&L%D0!S+'(%-'$#-5K"#==;%J+(.-%"3+'O,==("03!&0#-%E%"<E%)3BO14<%D$6c<9-!:;9$E`!%5$<&'<$%&'<%9+'=                  
AB'$WK-5(&L(&L%D0!S+'(%-'(.-%"3+'O,==145(.-:;9E4+B2-#M"I6N2.-K6#�\!1(5==$/,!==;!O==M"I6N$4J0+'*4-!==
25Ek+3#"!#-%$#DBA%*]B9 

1. 2-#M[-!#-%cN==#4,-6[G3MDL37&/&6DI:B==e6D$*%-5;N*6-7M.-*"Cf 
#. M"I6N$4J0+'*4-! 
8. ')3#9!E4,+3 
*. %D0!S+'(%-' 
3. 17436"!(+3 

2. 2-#M[-!#-%cN==MDL37&/&6DI:!89+==U==M"7K"!PN#"<A%*IDBI,+:B==e6D$*%-5;N*6-7M"7K"!PNf 
#. P-4"M &̂$7&' 
8. 4D/7-$!&' 
*. W&L;!O 
3. ]89$4J+B++# 

3. 2-#M[-!#-%cN==;4"##-%IDBI,+8+3A%*==*J+89+:B==e6D$*%-5;N;4"##-%f 
        #R== #-%M"7X"MXO9E�6'AB'I%3 
        8R== #-%]+==2-7==8+3XO9E�6' 
        *R=  !0.-$;4J+3==8+3XO9E�6' 
        3R== [O#M"I6N(&L$E`!K-;5#"B 
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9>><#.->5:C0)'7A?!"#$%&$''(<7,=K 
)'+,-0='4>>?%)3@ 

 
 

2J1!7D9&0 : !"#$%&'!$4J+#*.-I+<(&L[O#I9+3$K&'3*.-I+<$B&'6=1496(.-$*%JL+3;7-'=x 43:!#%5B-H*.-I+< 
 
1R=7B/!DB;!GL3B.-%3/&6DIAB'#-%#D!1743KJ/=M"I6N8!-B$4V#>1451743$E`!+-;-%=[9-7&$K4&0'+,+!==============
AB'#D!;'B!0.-;6-!2-#$K4&0'+,+!$/,!=+-;-%145/,6'Ek+3#"!+"!I%-':;9#"<$K4&0'+,+!=#-%+'O,%,67#"!8+3
M"I6N("03=_=/!DB=$%&'#6,-+5]% 

#R=#-%]B9E%5A'/!N%,67#"! 
8R=a-65+D3+-F"' 
*R=a-65I9+3KGL3K- 
3R=a-65E%MDI 

2R=1<*(&$%&'(&L+-F"'+'O,<!XD6;!"38+3*!2"B$E`!*6-7M"7K"!PN1<<:B 
#R=#-%]B9E%5A'/!N%,67#"!== 
8R=a-65(&LI9+3KGL3K- 
*R=a-65+D3+-F"'            
3R=a-657&E%MDI 

3R=89+:B]7,:/,*6-7;7-'8+3E%MDI 
#R=+-2$E`!M"I6N;%J+KJ/#V]B9 
8R=IDB+'O,#"<XO9[O#+-F"' 
*R=$E`!]B9$WK-5M"I6N$(,-!"0! 
3R=$E`!+"!I%-'I,+XO9[O#+-F"' 

?R=89+:B1MB3[G3*6-7M"7K"!PN8+3MDL37&/&6DI1<<]B9E%5A'/!N%,67#"! 
#R=X&$MJ0+#"<B+#]79 
8R=I"h#1I!E-("3#9-#"<89-6AKB 
*R=!##"<;!+! 
3R=K'-PDI"6IJB#"<M)#% 
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5R=[9-#4),7<%DAa*I-';7B=+5]%$#DB8G0!#"<%5<<!D$6F 
#R=]7,7&+D!(%&'NM-%M.-;%"<MDL37&/&6DI 
8R MDL37&/&6DIM%9-3+-;-%$+3]7,]B925I-'("!(& 
*R=MDL37&/&6DIK6#M%9-3+-;-%$+3]B9257&/&6DI+'O,]B9%5'5;!GL3 
3R MDL37&/&6DIK6#M%9-3+-;-%$+3]7,]B925+'O,I-7E#ID 

6R=[9-;-#7&#-%2.-4+3%5<<!D$6F8G0!7-149682"B#d-^*-%N<+!]B++#]^BN:;9;7BAB'MD0!$/D3=MDL37&/&6DI===============
(&L25I-'#,+!MDL37&/&6DI+JL!>=MDL37&/&6DI:B25I-'$E`!+"!B"<M)B(9-' 

#R=XO9X4DI=�=XO9',+'+D!(%&'NM-% 
8R=XO9<%DAa*=�=XO9<%DAa* 
*R=XO9',+'+D!(%&'NM-%=�=XO9X4DI 
3R=XO9<%DAa*=�=XO9',+'+D!(%&'NM-% 

7R=*6-7M"7K"!PN%5;6,-3MDL37&/&6DIB96'#"!$+3145%5;6,-3MDL37&/&6DI#"<MDL316B49+7==$%&'#6,- 
#R=1;4,3(&L+'O,    *R=%5<<!D$6F 
8R=#4),7MDL37&/&6DI    3R=!D$6F6D('- 

8R=:!%5<<!D$6FMDL37&/&6DI#4),7:B7&<(<-((.-:;9=“M-%” 7&#-%;7)!$6&'!+'O,I4+B$64- 
#R=XO9X4DI    *R=XO9',+'M4-' 
8R=XO9<%DAa*    3R=XO9<%DAa*+"!B"<=_ 

9R==1;4,3(&L+'O,7&*6-7;7-'I%3#"<89+*6-7:B 
#R=I%5<+3$K/%$E`!KJ/(5$4(%-':<$E4&L'!$E`!;!-7$KJL+/,6'4B#-%*-'!0.- 
8R=!#E-#;,-3+K'K7-(.-%"3+'O,/"L6*%-6(&L6"B]X,49+7E()7P-!& 
*R=E4-/,+!/+<+-F"'+'O,I-7%D7<,+=;!+3=<G3==(&L7&KJ/!0.-8G0!E#==*4)7=1457&*6-7+)B7M7<O%cN 
3R=M-;%,-'89-6$;!&'6$E`!KJ/(&L(&B+#=%-#BOB+-;-%2-#BD!AB'I%3=:<$E4&L'!A*%3M%9-3M.-;%"<2"<

M"I6N!0.-$4V#>$E`!+-;-% 
10R=89+:B$E`!%5<<!D$6F 

1. #496']79$#-5<!I9!]79:;C,   2. $;-W4-7+'O,%,67#"!E4-W4-7 
3. !D*7+)IM-;#%%7    ?R=IO9E4-(&L$4&0'3E4-145KJ/!0.-]69 
#R=U=145=_         *R=b=145=? 
8R=_=145=b=         3R==U145=? 
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)[:A9>>WX$$1'2%#3%)2'1456 
)'+,-0=='4>>?%)3@ 

 
     .Z1?$1'Y6<7,==K 

1. * 
2. # 
3. 8 
?R 3 
5. 3 
6. # 
 

     .Z1?$1'Y6<7,==S 
1. # 
2. 3 
3. 8 
?R * 
5. 8 
6. # 
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)[:A9>>3C#$1'2%#3%)2'1456 
)'+,-0=='4>>?%)3@ 

 
.Z1?$1'Y6<7,==K

1. * 
2. 3 
3. # 

 
   .Z1?$1'Y6<7,==S 

1. * 
2. 8 
3. 3 
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)[:A9>><#.->$/-?9:45:C0)'7A?!"#$%&$''(<7,=K 
)'+,-0='4>>?%)3@ 

 
)[:A9>><#.->$/-?)'7A? 

  
1. # 

     2. * 
     3. 8 
     ?R=3 
     5. 3 

6. # 
7. * 
8. 8 
9. 3 
10. 3 

 
)[:A9>><#.->5:C0)'7A? 

1. # 
     2. * 
     3. 8 
     ?R=3 
     5. 3 

6. # 
7. * 
8. 8 
9. 3 
10. 3 
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>''Y1?"$'( 
 

#%5(%63FG#H-PD#-%R= 5:C$.B8'9$?$:10$1'@F$G1PCD?*+D?\1?=*"<E@C$'1!=S]]K.  
 #%)3$(K�=: A%3KD7KN*)%)Ma-�=_@51. 
________.  )-$.1'H'4$->5:C$.B8'9$?$:10$1'@F$G1PCD?*+D?\1?=*"<E@C$'1!=S]]K 
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