
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/274838308

llustrated Identification key to the Bats of Europe - complete pdf

Technical Report · December 2004
DOI: 10.13140/RG.2.1.3908.5606

CITATIONS

43
READS

3,900

2 authors, including:

Christian Dietz
Biologische Gutachten Dietz, Haigerloch, Germany

65 PUBLICATIONS   2,325 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Christian Dietz on 13 April 2015.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/274838308_llustrated_Identification_key_to_the_Bats_of_Europe_-_complete_pdf?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/274838308_llustrated_Identification_key_to_the_Bats_of_Europe_-_complete_pdf?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christian-Dietz-3?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christian-Dietz-3?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christian-Dietz-3?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christian-Dietz-3?enrichId=rgreq-4ac782bc1f9aba4e6296f8fb7d9c8f95-XXX&enrichSource=Y292ZXJQYWdlOzI3NDgzODMwODtBUzoyMTc2NTE1ODc2MjA4NjRAMTQyODkwMzU5MDE4Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


!

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

&/!&2)!3(&%!/-!4$'/5)!

!

61!72'+%&+(,!8+)&9!

:!;&&/!</,!=)#<)'%),!

!

!

!

!

!

!

!

!

4#).&'/,+.!5$3#+.(&+/,!

>)'%+/,!?@A!

B+'%&!')#)(%)*!?C@?D@DAAE!

F!8+)&9!:!</,!=)#<)'%),!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! ?

!

!

"##$%&'(&)*!+*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

61!72'+%&+(,!8+)&9!:!;&&/!</,!=)#<)'%),!

4#).&'/,+.!G$3#+.(&+/,!

>)'%+/,!?@A@!')#)(%)*!?C@?D@DAAE!

H$)3+,I),!:!4'#(,I),!JK)'L(,1M!

!

N+&2!DDO!52/&/I'(52%!31!72'+%&+(,!8+)&9!

(,*!;&&/!</,!=)#<)'%),!

(,*!?E!*'(N+,I%!31!;&&/!</,!=)#<)'%),@!

!

6/51'+72&!8!9::;!31!&2)!($&2/'%!

62'+%&+(,!<+)&=!>!?&&/!@/,!A)#@)'%),B!

C##!'+72&%!')%)'@)*B!

H2)!&)P&Q!/'!5('&%!&2)')/-Q!(,*!&2)!52/&/I'(52%!!

L$%&!,/&!3)!')5'/*$.)*!N+&2/$&!N'+&&),!5)'L+%%+/,!!

/-!&2)!($&2/'%@!

!

!

R$&2/'%S!)L(+#!(**')%%)%T!

! 72'+%&+(,8+)&9=/'3UN)3@*)!

! =)#<)'U3+/#/I+)@$,+V)'#(,I),@*)!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! D

"##$%&'(&)*!+*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

61!72'+%&+(,!8+)&9!:!;&&/!</,!=)#<)'%),!

!

DE4FC64!

W+,.)! &2)! +*),&+-+.(&+/,! 0)1! /,! &2)! 4$'/5)(,! 3(&%! 5$3#+%2)*! 31! >;X! =4Y>4ZW4X! +,!

?[O[!(!%$'5'+%+,I!,$L3)'!/-!,)N!%5).+)%!2(%!3)),!*+%./<)')*! +,!4$'/5)?M!N+&2!&2)!

,$L3)'!/-!%5).+)%!'+%+,I!-'/L!\?!&/!\[!+,!DAAE@!H2+%!'(5+*!*)<)#/5L),&!+,!&(P/,/L1!

(,*! %1%&)L(&+.%! 2(%! L(*)! +&! 2('*)'! -/'! -+)#*! 3+/#/I+%&%! &/! +*),&+-1! #+<+,I! 3(&%Q!

)%5).+(##1! +,! &2)!])*+&)''(,)(,!(')(@!]/%&!/-! &2)!,)N#1!*+%./<)')*!.'15&+.! %5).+)%!

(')! .#/%)#1! ')#(&)*! &/! /,)! /'! L/')! #/,I! 0,/N,! %5).+)%@! ",! %/L)! /-! &2)%)! %5).+)%!

I'/$5%! +*),&+-+.(&+/,!2(%!3)),!5'/3#)L(&+.! -/'!L(,1!1)('%!(,*!%5).+)%!(%%+I,L),&!

./$#*!/,#1!3)! %/#<)*!31! &2)!(+*!/-!L/*)',!L/#).$#('!L)&2/*%@!6$&! &2)!(,(#1%+%!/-!

I),)&+.!.2('(.&)'%!+%!(,!+,(55'/5'+(&)!L)&2/*!-/'!L/%&!-+)#*!%&$*+)%@!;$'!,)N!0)1!/,!

&2)!4$'/5)(,!3(&%!N(%!N'+&&),!L(+,#1!-/'!3+/#/I+%&%!(+L+,I!&/!+*),&+-1!.(5&$')*!#+<+,I!

3(&%!N2+.2!N/$#*!3)!')#)(%)*!(-&)'!+*),&+-+.(&+/,@!!

!

H2)!-+'%&!5('&!/-!&2)!+*),&+-+.(&+/,!0)1!+%!N'+&&),!L(+,#1!-/'!%&$*),&%!(,*!3)I+,,)'%!+,!

&2)! %&$*+)%! /-! 3(&%Q! (%! L/%&! /-! &2)! I'/$5%! .(,! 3)! +*),&+-+)*! ^$+&)! )(%+#1@! H2)!

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

)P5)'+),.)*!-+)#*!N/'0)'%!&/!2)#5!&2)L!N2),!-(.)*!N+&2!(,!$,0,/N,!%5).+)%!/'!N+&2!

&2)!L/%&!*+--+.$#&!I'/$5%!/-!<)'1!%+L+#('!3(&%@!

!

=/N)<)'Q! ,/&! (##! .2('(.&)'%! /-! &2)! ,)N#1! *)%.'+3)*! %5).+)%! (')! .$''),&#1! 0,/N,! +,!

&2)+'!-$##!<('+(3+#+&1!(,*!-$'&2)'L/')!%/L)!&(P/,/L+.!^$)%&+/,%!(')!,/&!-+,(##1!.#('+-+)*@!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
?!_)!*)-+,)!4$'/5)!(%!&2)!./,&+,),&(#!(')(!N)%&!/-!(!#+,)!-'/L!&2)!7'+L)(!5),+,%$#(!&/!&2)!,/'&2!(,*!
&2)!])*+&)''(,)(,!+%#(,*%!/-!7')&)Q!](#&(Q!W+.+#1Q!W('*+,+(Q!7/'%+.(!(,*!&2)!6(#)('+.!"%#(,*%@!!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! \

H2)')-/')!N)!2(<)!.2/%),!(,! )#).&'/,+.!5$3#+.(&+/,!N2+.2! +%!)(%+)'! &/!$5*(&)!N+&2!

,)N! .2('(.&)'%! /'! ,)N#1! *)%.'+3)*! %5).+)%@! H2+%! N+##! ),%$')! &2(&! &2)! +*),&+-+.(&+/,!

0)1!')L(+,%!$5!&/!*(&)@!_)!N/$#*!#+0)!&/!),./$'(I)!(##!3(&!N/'0)'%!$%+,I!/$'!0)1!&/!

&)##!$%!(3/$&!&2)+'!)P5)'+),.)%!(,*!&/!5(%%!/,!&2)+'!./LL),&%!(,*!&2$%!2)#5!$%!0))5!

&2)!0)1!$5!&/!*(&)@!





8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! C

A?I!M?!DE?64NN!C!6CDMOE4<!PCM!

R%!&2+%!0)1!+%!N'+&&),!&/!*)&)'L+,)!#+<+,I!3(&%!+,!&2)!2(,*!+&! +%!,).)%%('1!&/!L),&+/,!

-+'%&!&2(&!3(&%!(')!5'/&).&)*!+,!(##!4$'/5)(,!./$,&'+)%@!H2)')-/')!(!#+.),.)!+%!')^$+')*!

&/!.(&.2!(,*!2(,*#)!3(&%@!!

6(&%!L+I2&!3)!.($I2&!31!(!<('+)&1!/-!&).2,+^$)%!3/&2!(&!'//%&!%+&)%!(,*!+,!-'))!-#+I2&@!

K),)'(#!(*<+.)! +,!3(&!N/'0!(,*!2/N! &/!.(&.2!3(&%! +%!I+<),! -/'!)P(L5#)! +,! &2)! g6(&!

_/'0)'%h! ](,$(#i! 5$3#+%2)*! 31! &2)! j/+,&! X(&$')! 7/,%)'<(&+/,! 7/LL+&&))Q! (#%/!

(<(+#(3#)! -/'! -'))! +,! )#).&'/,+.! -/'L(&! JNNN@`,..@I/<@$0kG$3#+.(&+/,%k3(&lN/'0)'%M@!

;,.)!3(&%!(')!.(5&$')*!I')(&!.(')!+%!,))*)*!&/!),%$')!&2(&!&2)1!(')!*)&)'L+,)*!(,*!

L)(%$')*!^$+.0#1!(,*!N+&2/$&!.($%+,I!(,1!2('L@!G')I,(,&!/'!#(.&(&+,I!-)L(#)%!N+&2!

(&&(.2)*!1/$,I!%2/$#*!3)!')#)(%)*!+LL)*+(&)#1!N+&2/$&!-$'&2)'!*+%&$'3(,.)@!!

R-&)'!3)+,I!.($I2&Q!3(&%!.(,!3)!3)%&!0)5&!+,!%/-&!.#/&2!3(I%@!6(I%!%2/$#*!3)!(#N(1%!

2$,I!$5!(,*!,)<)'!#(+*!/,!&2)!I'/$,*@!=/'%)%2/)!3(&%!(,*!%)P$(##1!(.&+<)!L(#)%!/-!

&2)! #('I)!<)%5)'&+#+/,+*!3(&%! %2/$#*!(#N(1%!3)!0)5&!(%! %+,I#)%@!B/'!2/'%)%2/)!3(&%!

&2)!3(I%!%2/$#*!3)!-+P)*!+,!(!N(1!&2(&!(##/N%!&2)!3(&%!&/!2(,I!2)(*!*/N,!(,*!&2)1!

%2/$#*! 3)! 0)5&! .(5&+<)! (%! 3'+)-#1! (%! 5/%%+3#)@! WL(##! <)%5)'&+#+/,+*! 3(&! %5).+)%! #+0)!

5+5+%&')##)%! /'! 8($3),&/,S%! 3(&%! .(,! 3)! 0)5&! +,! %L(##! I'/$5%! +,! 3(I%Q! 3$&! %5).+)%!

%2/$#*!,)<)'!3)!L+P)*@!

H/!/3&(+,! &2)!3(&S%!L)(%$')L),&%!(,*!&/!)P(L+,)!&2)!.2('(.&)'%! +&! +%!3)%&! &/!N'(5!

&2)L!+,!(!.#/&2!/'!&/!2/#*!&2)L!N+&2!%/-&!I#/<)%@!](0)!%$')!1/$!*/!,/&!2(,*#)!&2)L!

&//! #/,IQ! (</+*!2/#*+,I!(!3(&! &+I2&! +,! 1/$'!5(#L! J+-! &2)1!(')! <)'1!(.&+<)Q! &2)1!L+I2&!

%$--)'! -'/L!2)(&!%&')%%M@!X)<)'!2/#*! &2)!3(&%!31! &2)+'! -/')('L%Q!)#3/N%!/'!N+,I! &+5%!

/,#1Q!%+,.)!&2)+'!-#+I2&!L$%.#)%!L+I2&!3)!%&'(+,)*!/'Q!)<),!N/'%)Q!&2)+'!%.)#)&(#!%1%&)L!

*(L(I)*@!!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! m

IA"6A!CE4!MA4!L4CNOE4L4HMN!ON4<!"H!MA"N!"<4HM"F"6CM"?H!G4QR!!

H2)! L(+,! L)(%$')L),&%! J%))! &(3#)! ?M! (')! &2)! #),I&2%! /-! -/')('L! JBRMQ! -+-&2! -+,I)'!

J8CM! (,*! &2+'*! -+,I)'! J8\M@! R**+&+/,(#! <(#$(3#)! L)(%$')L),&%! (')! &2)! #),I&2%! /-!!

&2$L3! J8?MQ! #/N)'! #)I! JH+3MQ! 2+,*! -//&! J=BM@! B/'! %/L)! %5).+)%! I'/$5%Q! #),I&2! (,*!

N+*&2! /-! &2)! )('! (,*! /-! &2)! &'(I$%! (')! $%)*! J)('! #),I&2! J)('YMQ! )('! N+*&2! J)('_MQ!

&'(I$%!#),I&2!J&'(IYM!(,*!&'(I$%!N+*&2!J&'(I_MM@!",!/&2)'!%5).+)%!I'/$5%Q!&2)!#),I&2!/-!

%/L)!/-! &2)!52(#(,I)%T!?%&!(,*!D,*!52(#(,P!/-! &2)!E&2! -+,I)'! JGE@?!(,*!GE@DM!(,*!

&2)!D,*!(,*!\'*!52(#(,P!/-!&2)!\'*!-+,I)'!JG\@D!(,*!G\@\M!(')!,))*)*@!",!%/L)!<)'1!

*+--+.$#&!%5).+)%!I'/$5%!(#%/!&2)!$55)'!&//&2!'/N!#),I&2!J7]\M!.(,!3)!/-!%/L)!2)#5@!!

R#&2/$I2! L)(%$')L),&%! #+0)! N+,I%5(,Q! 2)(*V3/*1V#),I&2! (,*! &(+#! #),I&2! (')! /-&),!

L),&+/,)*!+,!3//0%Q!&2)1!(')!,/&!')(##1!$%)-$#!(,*!&2)')!+%!&//!L$.2!<('+(&+/,!&2'/$I2!

*+--)'),&! L)(%$'+,I! &).2,+^$)%Q! %/! &2)1! %2/$#*! 3)! (</+*)*! &/! ')*$.)! $,,).)%%('1!

%&')%%! -/'! &2)! 3(&%@! 6/*1! L(%%! +%! (! I//*! +,*+.(&/'! -/'! &2)! +*),&+-+.(&+/,! /-! %/L)!

%5).+)%!N2),! &(0),!(&! &2)!%(L)! &+L)!/-! &2)!*(1@!=/N)<)'Q! +&! +%!/L+&&)*!2)')!%+,.)!

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

R##!L)(%$')L),&%!I+<),!+,!&2+%!0)1!(')!/,#1!<(#+*!-/'!-$##1!I'/N,!J(*$#&M!+,*+<+*$(#%@!R&!

&2)! &+L)!/-! &2)+'! -+'%&! -#+I2&Q! &2)!3/,)%!/-! `$<),+#)%!(')!,/&! -$##1! /%%+-+)*@! ",! ,/&! -$##1!

I'/N,!3(&%Q! &2)!)5+521%)%!(')!3)%&! <+%+3#)! +,! &2)! `/+,&%! /-! &2)!*+I+&%! (I(+,%&! (! #+I2&!

3(.0I'/$,*@! WL(##! `$<),+#)%! 2(<)! #/,I! %&')&.2)*! `/+,&%! (,*! &2)! -+,I)'%! (')! %&+##!

.('&+#(I+,/$%@!_+&2!&2)!/,%)&!/-!-#+I2&Q!L/%&!5('&%!/-!&2)!-+,I)'%!(')!-$##1!/%%+-+)*Q!3$&!

&2)!I'/N&2!5#(&)%!,)('! &2)! `/+,&%! (')!(55('),&! (%!(! #+I2&! J&'(,%#$.),&M! .('&+#(I+,/$%!

I(5@! ",!($&$L,! &2)!.('&+#(I)! +%! ')5#(.)*!31!3/,)!(,*! &2)! `/+,&! 3)./L)%!L/')!(,*!

L/')!'/$,*)*Q!0,$.0#)V#+0)!J%))!B+I@!?!n!DQ!B+I@!?!%2/N%!(,!)+I2&!N))0!/#*!`$<),+#)Q!

B+I@!D!&2)!%(L)!3(&!(&!&2)!(I)!/-!/,)!1)('M@!",!(**+&+/,!`$<),+#)%!/-!L/%&!%5).+)%!(')!

L/')!I')1+%2!+,!./#/'(&+/,!(,*!/-&),!2(<)!(!%5('%)'!-$'!JB+I@!\!n!EM@!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! o

H(3#)!?T!])(%$')L),&%!$%)*!+,!&2)!+*),&+-+.(&+/,!0)1@!

S
)(

%$
')

S
),

&!

(3
3'

)@
+(

&+/
,!

3)
%&

!&(
0)

,!
31

!

S
)(

%$
')

S
),

&!

$%
)*

!+,
!!

B/')('LV#),I&2! BR! 7(#+5)'! /'!

%&))#!'$#)'!

R##!3(&%!

Y),I&2!/-!-+-&2!-+,I)'! 8C! 7(#+5)'! /'!

%&))#!'$#)'!

R##!3(&%!

Y),I&2!/-!&2+'*!-+,I)'! 8\! 7(#+5)'! /'!

%&))#!'$#)'!

R##!3(&%!

Y),I&2!/-!&2$L3! 8?! 7(#+5)'! /'!

%&))#!'$#)'!

_2+%0)')*!3(&%Q!!"#$%&'(!

Y),I&2!/-!&+3+(! H+3! 7(#+5)'! /'!

%&))#!'$#)'!

_2+%0)')*!3(&%Q!!"#$%&'(!

Y),I&2!/-!2+,*!-//&! =B! 7(#+5)'! /'!

%&))#!'$#)'!

_2+%0)')*!3(&%Q!!"#$%&'(!

Y),I&2!/-!)('! )('Y! W&))#!'$#)'! Y('I)!./%&0(!

_+*&2!/-!)('! )('_! W&))#!'$#)'! Y('I)!./%&0(!

Y),I&2!/-!&'(I$%! &'(IY! W&))#!'$#)'! !"#$%&'()

_+*&2!/-!&'(I$%! &'(I_! W&))#!'$#)'! !"#$%&'()

Y),I&2!/-!D,*!52(#(,P!

/-!\'*!-+,I)'!

G\@D! 7(#+5)'! !010(&+#""'()1010(&+#""'()5))1/63*#'()

Y),I&2!/-!\'*!52(#(,P!

/-!\'*!-+,I)'!

G\@\! 7(#+5)'! !010(&+#""'()1010(&+#""'()5))1/63*#'()

Y),I&2!/-!?%&!52(#(,P!

/-!E&2!-+,I)'!

GE@?! 7(#+5)'! ])*+$L!%+9)*!2/'%)%2/)!3(&%!

Y),I&2!/-!D,*!52(#(,P!

/-!E&2!-+,I)'!

GE@D! 7(#+5)'! ])*+$L!%+9)*!2/'%)%2/)!3(&%!

Y),I&2!/-!$55)'!&//&2!

'/N!

7]\! 7(#+5)'! Y('I)! ./%&0(Q! 71&#(0$'() (#+%&02'() 5)

4%&&*#-) !"#$%&'() *'(&+0*$'() 5)

8%"%34*&%90$0!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! O

? D

\

E
G#(&)!?T!RI)!.#(%%+-+.(&+/,!+,!3(&%@!j$<),+#)%!(')!/,!&2)!#)-&Q!(*$#&%!/,!&2)!'+I2&@!

.:)*'+*($#2(!J?!n!DMQ!.:)#3*+602*&'(!J\MQ!;:)<#++'3#='02'3!JEM@!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! [

A?I!M?!MCG4!MA4!L4CNOE4L4HMN!ON4<!F?E!"<4HM"F"6CM"?H!

])(%$')L),&%! (')! /-! (,1! <(#$)! /,#1! N2),! &(0),! +,! &2)! %(L)! %&(,*('*+%)*! N(1@!

7(#+5)'%! (,*! +,! %/L)! L)(%$')L),&%! %&))#! '$#)'%! N+##! 3)! ,))*)*! &/! /3&(+,! ')#+(3#)!

<(#$)%@!!

!

H/! &(0)! &2)!N+,I!L)(%$')L),&%! JB+I@!OM! +&! +%!3)%&! &/!2/#*! &2)!3(&! J-/'! '+I2&V2(,*)*!

5)/5#)M!+,!1/$'!#)-&!5(#L!.$'#+,I!1/$'!-+,I)'%!('/$,*!&2)!3(&S%!3/*1!J(%!%2/N,!+,!B+I@!

CM@!!

H/!&(0)!&2)!-/')('S!#),7&2! J%))!B+I@!CM! +&!L+I2&!3)!)(%+)%&! &/!0))5!&2)!3(&! +,!1/$'!

5(#L!(,*!&/!-+P!&2)!-/#*)*!'+I2&!-/')('L!/-!&2)!3(&!N+&2!1/$'!&2$L3!(,*!&2)!&+5!/-!1/$'!

+,*)P!-+,I)'@!H2)!+,,)'!),*!/-!&2)!.(#+5)'!.(,!3)!-+P)*!31!(!-+,I)'!(&!&2)!3(&S%!)#3/N@!

H2)!L(P+L$L! -/')('L! #),I&2! +%! &(0),!3)&N)),! &2)!)#3/N!(,*! &2)!N'+%&! p&2+%! +%! &2)!

L(P+L$L! -/')('L! #),I&2! JBRqMQ! +,! %/L)! 5$3#+.(&+/,%! &2)! -/')('L! #),I&2! +%! I+<),!

N+&2/$&!&2)!N'+%&!JBRVM!')5')%),&+,I!&2)!&'$)!#),I&2!/-!&2)!-/')('L!3/,)@!d%$(##1!&2)!

<(#$)%!/-!BRV!(')!(3/$&!A@C!&/!?@D!LL!#)%%!&2(,!BRqQ!*)5),*+,I!/,!&2)!%5).+)%@!R%!+&!

+%!L$.2!2('*)'!&/!')5'/*$.)!')#+(3#)!BRV!L)(%$')L),&%Q!N)!')./LL),*!&/!$%)!/,#1!

BRq!+,!-$&$')!/'!&/!I+<)!3/&2!<(#$)%r@!"&!+%!+L5/'&(,&!&/!),%$')!&2(&!&2)!L/<)(3#)!`(N%!

/-!&2)!.(#+5)'!(')!N)##!(&&(.2)*!&/!)#3/N!(,*!N'+%&!(,*!&2(&!&2)!)#3/N!+%!2)#*!5('(##)#!

&/!&2)!.(#+5)'@!!

H/!&(0)!&2)!#),7&2%!/-!&2)!&2+'*!(,*!&2)!-+-&2!*+7+&!+&!+%!)(%+)%&!&/!0))5!&2)!3(&!J-/'!

'+I2&V2(,*)*!5)/5#)M!N+&2!1/$'!#)-&!2(,*!(,*!(&&(.2!+&Q!&2)!3(&S%!<),&'(#!%+*)!$5Q!&/!(!

-#(&!%$'-(.)!J&(3#)!/'!/,)S%!&2+I2M!(,*!/5),!&2)!N+,I!JB+I@!m!n!oM@!H2)!/$&)'!),*!/-!&2)!

.(#+5)'!+%!3)%&!(&&(.2)*!&/!&2)!+,%+*)!/-!&2)!N'+%&!(,*!&2)!#),I&2!&/!&2)!&+5!/-!&2)!-+,I)'!

+%! &(0),@! ",! &2)! -+-&2!*+I+&! #),I&2! &2)! -$##! #),I&2!/-! &2)!%&'(+I2&! -+,I)'! +%! &(0),Q! +,! &2)!

&2+'*! -+,I)'! #),I&2! +,! #+<+,I! 3(&%! +&! +%! 3)&&)'! &/! &(0)! &2)! %).(,&! /-! &2)! -+,I)'! /-! &2)!

/$&%&')&.2)*!N+,I@!H2)!#),I&2%!/-!&2)!52(#(,I)%!(')!&(0),!(%!%2/N,!+,!B+I@!??@!
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! ?A

M2$S3!#),7&2! +%!L)(%$')*!(%!&2)!L(P+L$L!*+%&(,.)!/-!&2)!%&'(+I2&!&2$L3!N+&2/$&!

.#(N%!JB+I@![M@!A+,*!-//&!#),7&2!+%!&(0),!-'/L!&2)!3(%)!/-!&2)!%5$'!&/!&2)!&/)%!N+&2/$&!

.#(N%!JB+I@!?AM@!H2)!&+3+(!#),7&2! +%!&(0),!-'/L!&2)!0,))!&/!&2)!),*!/-!&2)!&+3+(!(-&)'!

2(<+,I!3),&!&2)!-//&!JB+I@!?AM@!4('!T+*&2!+,!#('I)!./%&0(!+%!&(0),!(%!%2/N,!+,!B+I@!?D!

(,*!B+I@!?\!(%!&2)!./L3+,)*!<(#$)!/-!(!(,*!3!(&! &2)!2)+I2&!/-! &2)!&+5!/-! &2)!&'(I$%@!

M'(7$%!T+*&2!+,!!"#$%&'(!+%!&(0),!(&!&2)!5/+,&!/-!&2)!&'(I$%!N+&2!&2)!L(P+L$L!N+*&2!

JB+I@!?EM@!H2)!&'(I$%!+%!$%$(##1!,/&!-#(&Q!&/!/3&(+,!')#+(3#)!<(#$)%!+&!+%!$%)-$#!&/!(&&(.2!

&2)! &'(I$%! &/! (! %&))#! '$#)'! +,! /'*)'! &/! L(0)! +&! #)<)#@! M'(7$%! #),7&2! +,! !"#$%&'(! +%!

L)(%$')*!-'/L!&2)!,/&.2!(&!&2)!/$&%+*)!/-!&2)!&'(I$%!(3/<)!+&%!3(%(#!#/3)!&/!&2)!&+5!/-!

&2)! &'(I$%! JB+I@! ?EM@! H2)! $55)'! &//&2! '/T! #),7&2! .(,! (#%/! 3)! L)(%$')*! +,! #+<+,I!

3(&%Q! 3$&! )P5)'+),.)! (,*! ./,.),&'(&+/,! (')! ,).)%%('1! ,/&! &/! 2$'&! &2)! 3(&@! H2+%!

L)(%$')L),&! +%! /,#1! ,).)%%('1! +,! %/L)! %5).+)%! I'/$5%! +-! &2)! +*),&+-+.(&+/,! +%! ,/&!

.#)('!2(<+,I!$%)*!(##!/&2)'!.2('(.&)'%!I+<),!+,!&2)!0)1@!"&!L+I2&!3)!2)#5-$#! &/!/3&(+,!

&2)%)! *(&(! +,! &2)! %5).+)%! I'/$5%! /-! ./%&0() 3/%&0() 5) 1'20$'() 5) 4"/&>00! +,! %/L)!

])*+&)''(,)(,! (')(%Q! !"#$%&'() *'(&+0*$'() 5) 8%"%34*&%90$0! (#/,I! &2)! R*'+(&+.! ./(%&!

(,*!K')).)!(,*! +,!71&#(0$'()(#+%&02'() 5)4%&&*#!(#/,I! &2)!./(%&#+,)%!/-!H$'0)1!(,*!

&2)!K'))0!+%#(,*%@!H2+%!L)(%$')L),&!+%!&(0),!(%!&2)!*+%&(,.)!3)&N)),!&2)!5/%&)'+/'!

L('I+,!/-!&2)!#(%&!L/#('!(,*!&2)!3(%)!/-!&2)!.(,+,)!JB+I@!?CM@!

!

G#(&)!DT!=/N!&/!2/#*!(!3(&!&/!&(0)!L)(%$')L),&%!/-!-/')('L!(,*!-+,I)'%@!

! 7:)20"((%200!JC!V!oM@!

G#(&)!\T!=/N!&/!&(0)!L)(%$')L),&%!/-!&2)!N+,IQ!&2$L3!(,*!#)I@!

! 7:)20"((%200!JOMQ!!:)*'+0&'(!J[MQ!.:)$*1*$$0200!J?AMQ!!:)1/63*#'(!J??M@!

G#(&)!ET!=/N!&/!&(0)!L)(%$')L),&%!/-!&2)!)('!(,*!&2)!$55)'!&//&2!'/N@!

! .:)1'20$'(!J?DMQ!.:)4"/&>00)J?\MQ!!:)8%"%34*&%90$0!J?EMQ!.:)4"/&>00!J?CM@!
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! ??

C

o

m

G#(&)!DT!=/N!&/!2/#*!(!3(&!&/!&(0)!L)(%$')L),&%!/-!-/')('L!(,*!-+,I)'%@!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! ?D

C&2!*+I+&

&2$L3

BR

8C

8\

8?8?

GE@?
GE@D

G\@? G\@D
G\@\

E&2!*+I+&

\'*!*+I+&

L)&(.('5$%

H+3

=B

O

[
?A

??

G#(&)!\T!=/N!&/!&(0)!L)(%$')L),&%!/-!&2)!N+,IQ!&2$L3!(,*!#)I@!
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! ?\

&'(IY

&'(I_

)('_

7]\

?D

?C

?E

?\

G#(&)!ET!=/N!&/!&(0)!L)(%$')L),&%!/-!&2)!)('!(,*!&2)!$55)'!&//&2!'/N@!
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! ?E

J"L"MN!?F!ND46"4N!"<4HM"F"6CM"?H!

d,-/'&$,(&)#1! +&! +%!,/&!(#N(1%!5/%%+3#)! &/!*)&)'L+,)!(##!3(&%!31!)P&)',(#!.2('(.&)'%@!

4<),!N2),!./,%+*)'+,I!(##!.2('(.&)'%!I+<),!+,!&2+%!0)1!%/L)!%5).+)%!(')!*+--+.$#&! &/!

*+%&+,I$+%2! (,*! )<),! L/')Q! %/L)! +,*+<+*$(#%! *+--)'! %/! L$.2! -'/L! &2)! $%$(#!

(55)('(,.)!&2(&!&2)1!*/!,/&!L(&.2!&2)!I+<),!*)%.'+5&+/,%@!H2)')!+%!(!2+I2!*)I'))!/-!

+,&'(%5).+-+.!<('+(3+#+&1!N+&2+,!%/L)!%5).+)%!J(,*!5)'2(5%!&2+%!+*),&+-+.(&+/,!0)1!+%!,/&!

')-#).&+,I!&2)!N2/#)!'(,I)!/-!<('+(3+#+&1M@!!

",!%/L)!I'/$5%!&(P/,/L+.!^$)%&+/,%!2(<)!,/&!3)),!%/#<)*!1)&@!W/L)!.'15&+.!%5).+)%!

L(1!%&+##!3)!(N(+&+,I!*+%./<)'1Q!(,*!<(I'(,&%!/'!(..+*),&(##1! &'(,%5/'&)*! +,*+<+*$(#%!

L+I2&!-$'&2)'!+,.')(%)!&2)!#+%&!/-!4$'/5)(,!3(&!%5).+)%@!!
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! ?m

F(S+#1 L/#/%%+*()

F(S+#1 E2+,/#/52+*()

F(S+#1 X)%5)'&+#+/,+*()

F(S+#1 L+,+/5&)'+*()

?m
?o ?O

?[

DA D?

DD
D\

DC

Dm
Do

DE

G#(&)!CT!H2)!-/$'!4$'/5)(,!-(L+#+)%!/-!3(&%@!
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! DA

DO D[ \A \?

\D \\ \E

\C \m \o

\[

\O

EA E? ED

E\ EE EC

G#(&)!mT!H2)!-+<)!4$'/5)(,!%5).+)%!/-!2/'%)%2/)!3(&%!JZ2+,/#/52+*()M@!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! D?

PV!L?J?NN"<C4!

H2)!/,#1!4$'/5)(,!%5).+)%Q!?*,*+0,*)&#20%&0(Q! +%!<)'1!#('I)!(,*!2(%!#/,I!(,*!3'/(*!

)('%!5'/`).&+,I!-/'N('*!/<)'!&2)!-(.)!JB+I@!?mM@!H2)!)('%!&/$.2!+,!-'/,&!(&!&2)+'!3(%)@!

H2)!5/%&)'+/'!L('I+,!/-!&2)!)('!+%!3'/(*),)*!(,*!2(%!(!./,%5+.$/$%!(,&+&'(I$%!JB+I@!

?oM@!H2)! #/,I!L$99#)!2(%!$%$(##1! -+<)!.')(%)%! +,! &2)!$55)'! #+5! JB+I@!?mM@!H2)! -$'! +%!

%2/'&!(,*!%+#01!(,*!2(%!&2)!%&'$.&$')!/-!(!L/#)S%!5)#(I)@!H2)!3(.0!+%!3#(.0+%2VI')1Q!

%/L)!+,*+<+*$(#%!2(<)!(!3'/N,+%2!&+,I)@!R&!#)(%&!/,)!&2+'*!/-!&2)!&(+#!)P&),*%!3)1/,*!

&2)! &(+#!L)L3'(,)!(,*!2(%!%&+--! 2(+'%!(&! &2)!),*! J$%)*!(%! &(.&+#)!/'I(,%M! JB+I@! ?OM@!

H2)!N+,I%!(')!#/,I!(,*!,(''/N@!BRT!Co@D!n!mE@?!LLQ!8C!t!CC!LLQ!8\!t!?AA!LL@!n!

?*,*+0,*)&#20%&0(@!

R**+&+/,(#!.2('(.&)'%T!H2$L3!(,*!)%5).+(##1! &2)!2+,*!-//&!N+&2!N2+&)!(,*!.$'<)*!3'+%&#)%!

N2+.2!(')!$%)*!#+0)!(!./L3!&/!.#)(,!&2)!-$'@!H2)!2+I2!(,*!-(%&!-#1+,I!3(&%!)L+&!N)##!($*+3#)!

(,*!#/$*!%/$,*%!JO!V!??!0=9M@!

8+%&'+3$&+/,!+,!4$'/5)T!8+%&'+3$&)*!+,!&2)!])*+&)''(,)(,!')I+/,!,/'&2N('*%!&/!&2)!%/$&2)',!

R#5%Q!R*'+(&+.!./(%&!(,*!6$#I('+(@!G')%),&!/,!L/%&!/-!&2)!])*+&)''(,)(,!"%#(,*%@!

G2/&/I'(52%T!?m!n!?O@!



8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! DD

6V!L"H"?DM4E"<C4!

H2)!%+,I#)!4$'/5)(,!%5).+)%Q!.020%1&#+'()($>+#04#+(00Q!2(%!(!<)'1!%2/'&!L$99#)!(,*!

(!2$L5)*! -/')2)(*! JB+I@!DCM@!H2)!)('%!(')!%2/'&!(,*! &'+(,I$#('!(,*!*/!,/&!)P&),*!

/<)'! &2)! &/5! /-! &2)! 2)(*! JB+I@! DmM! N2+.2! 2(%! (! *),%)Q! %2/'&! (,*! )').&)*! 5)#(I)!

')(.2+,I!&2)!3(.0!/-!&2)!,/%)@!H2)!*/'%(#!5)#(I)!+%!I')1+%2V3'/N,Q!%/L)&+L)%!3'/N,!

/'!3#(.0+%2@!H2)!$,*)'%+*)! +%!/-!(!%#+I2&#1! #+I2&)'!I')1!2$)@!H2)!N+,I%!(')!<)'1! #/,I!

(,*!,(''/N!(,*!(&!')%&!&2)!&2+'*!(,*!-/$'&2!-+,I)'%!(')!3),&!&/!&2)!+,%+*)!+,!&2)!`/+,&!

3)&N)),!?%&!(,*!D,*!52(#(,I)%@!BRT!ED@E!n!EO@A!LLQ!8CT!EO!n!Cm!LLQ!8\T!oO!n!O[!

LL@!n!.020%1&#+'()($>+#04#+(00)

R**+&+/,(#! .2('(.&)'%T! ",! %/$&2V)(%&)',! 4$'/5)! L/%&! +,*+<+*$(#%! 2(<)! (! ./,&'(%&+,I!

.+,,(L/,!./#/$')*! &2'/(&! 5(&.2! JB+I@! DCM! (,*! -/')2)(*! *$'+,I! L/$#&+,I@!G),+%! &2+,! (,*!

#/,I@!

8+%&'+3$&+/,! +,!4$'/5)T!H2)!%5).+)%!/..$'%! +,!%/$&2)',!(,*!%/$&2V)(%&)',!4$'/5)!(,*! +%!

N+*)#1! *+%&'+3$&)*! +,! &2)! ])*+&)''(,)(,! (,*! &2)! 6(#0(,%! (,*! ')(.2)%! (%! -('! ,/'&2! (%!

WN+&9)'#(,*Q!%/$&2)',!K)'L(,1!J.$''),&#1!)P&+,.&MQ!R#%(.)!+,!B'(,.)!(,*!W#/<(0+(@!

H(P/,/L+.(#! ,/&)T! d,&+#! ').),&#1Q! &2)! ]+,+/5&)'+*()! N)')! &')(&)*! (%! (! %$3-(L+#1! /-! &2)!

>)%5)'&+#+/,+*()!3$&!I),)&+.!%&$*+)%!2(<)!%2/N,!(!*)I'))!/-!*+%&+,.&+<),)%%!%$55/'&+,I!(!

-(L+#1! #)<)#! /-! +&%! /N,@! ]/'52/#/I+.(#! (,*! 521%+/#/I+.(#! .2('(.&)'%! J#+0)! %$%5),%+/,! /-!

)L3'1/,+.!*)<)#/5L),&M!I+<)!-$'&2)'!%$55/'&!&/!&2+%!.#(%%+-+.(&+/,@!

G2/&/I'(52%T!DC!n!Do@!

!

!
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! DE

Em Eo

EO E[

CA C? CD

C\

G#(&)!oT!72('(.&)'%!/-!&2)!G#)./&+,+!(,*!>)%5)'&+#+/,+,+@!

!:)8%"%34*&%90$0!JEmQ!EOMQ!

7:)20"((%200!JEoMQ!!

.:)4#$>(&#0200!JE[MQ!!

!:)(*+,'(!JCAMQ!!

B:)4*+4*(&#""'(!!

JC?Q!CDQ!C\!'@MQ!!

!:)*'+0&'(!JC\!#@M!
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! Dm

CE CmCC

Co

CO

mA

C[

m?

G#(&)!OT!72('(.&)'%!/-!&2)!I),$%!./%&0(!+,!./L5('+%/,!&/!/&2)'!I),)'(@!
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! Do

mD m\ mE

mC mm

mo mO

oA

m[

o? oD

),*!/-!%5$'

#/3)

G#(&)![T!H2)!g#/,IV)(')*i!./%&0(V%5).+)%!./%&0()4#$>(&#0200!(,*!./%&0()2*&&#+#+0@!
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! D[

o\ oE

oC

oo

om

oO

o[ OA

),*!/-!%5$'

#/3) ),*!/-!%5$'

G#(&)!?AT!72('(.&)'%!/-!&2)!&'(N#+,I!./%&0(!(,*!&2)!N2+%0)')*!3(&%@!

.:)$*1*$$0200!Jo\MQ!!

.:)*'+*($#2(!JoEQ!omQ!oOQ!OAMQ!

.:),*'4#2&%200!JoCQ!ooQ!o[M!





8+)&9!:!</,!=)#<)'%),!!!!!!!!!!!!!!!!!!!!!!"##$%&'(&)*!"*),&+-+.(&+/,!0)1!&/!&2)!3(&%!/-!4$'/5)!

! \?

O? OD O\

OE OC

Om Oo

OO

O[!

G#(&)!??T!72('(.&)'%!/-!./%&0()#3*+602*&'(@!
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! \\

[A

[D

[?

[\ [E

[C [m

[o [O [[

G#(&)!?DT!72('(.&)'%!/-!&2)!I),$%!A/1('6%!(,*!I),$%!!010(&+#""'(@!
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! \C

?AA ?AD?A?

?A\ ?AE ?AC

?Am ?Ao ?AO !

G#(&)!?\T!72('(.&)'%!/-!&2)!I),)'(!71&#(0$'(Q!C/$&*"'(!(,*!D#(1#+&0"0%@!
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