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>/0! 234! 5&/)! -+*+! %)(6)C3'=)LFM! >/0! 373>LL)0! 7=)%! **-! 76)%>3'7/>L! 47&%(?! T4)!
7<N)C3'=)(! 7Q! 34'(! C%&'()! R)%)! 6%'E>%'LF! 37! '/=)(3'J>3)! >/0! (>E6L)! 6%)='7&(LF!
'0)/3'Q')0! E)34>/)1%)L>3)0! ())6>J)! (3%&C3&%)(! '/! 34)! \%'(4! Y)('J/>3)0! D)><)0!
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J)7C4)E'C>L!>/>LF('(!R>(!C>%%')0!7&3M!34)%)<F!6%7='/J!WY;$!E7&/0(!'/!34)!$UX!
>%)!0'(3'/C3!Q)>3&%)(!C>&()0!<F!>C3'=)!(&<1(&%Q>C)!())6>J)!7Q!E)34>/)?!
! T4)!O>E<>F!Y))6!E&0!0'>6'%!R>(!'/=)(3'J>3)0!<F!='0)7L'/)!0)6L7FE)/3M!
R4)%)<F! /7! 0'(3'/C3! 0'QQ)%)/C)(! '/! ()><)0! (3%&C3&%)! 7%! <'70'=)%('3F! R)%)!
7<()%=)0?! U'/)! (>/0F! E&0(! R'34! %)L>3'=)LF! 4'J4! E>C%7Q>&/>L! <'70'=)%('3F!
C4>%>C3)%'`)0!()><)0!<734! '/('0)!>/0!7&3('0)!7Q!O>E<>F!Y))6?!T4)!Q)>3&%)!>/0!
(&%%7&/0'/J!()><)0!R>(!J%7&/013%&34)0!<F!='<%7C7%)!>/0!<7BC7%)M!>/0!%)(&L3(!
(&667%3)0! 34)! ='0)7L'/)! Q'/0'/J(?! D&<1(&%Q>C)! ()0'E)/3! b+1:Ec! R>(!
C4>%>C3)%'`)0!<F!47E7J)/7&(!R)LL1(7%3)0!Q'/)!(>/0F!E&0M!R'34!L7R!'/Q>&/>!>/0!
(4)LL!6%)()/C)M!>/0!L'33L)!7%!/7!)='0)/C)!7Q!(&<1(&%Q>C)!>/7B'>?!
! T4)! E&0<)L3! 67CIE>%I! R>(! '/=)(3'J>3)0! <F! ='0)7L'/)! 0)6L7FE)/3! >/0!
>L(7! (&<()S&)/3LF! J%7&/013%&34)0! <F! J%>='3F! C7%)! >/0! <7BC7%)?! #'0)7L'/)! >/0!
(>E6L'/J!)='0)/C)!(&JJ)(3(! 34>3! 34)!67CIE>%I!>/0!%)Q)%)/C)!(>E6L)(! Q%7E!34)!
(&%%7&/0'/J! ()><)0! '(! &/'Q7%EM! >/0! C4>%>C3)%'`)0! <F! =)%F! Q'/)!E&0!R'34! L'33L)!
(&<1(&%Q>C)! `7/>3'7/?! _%)='7&(! (&<1<7337E!6%7Q'L'/J! 7Q! 34)! Q)>3&%)! (&JJ)(3(! /7!
)='0)/C)!7Q!J>(!())6>J)!7%!>CC&E&L>3'7/(!'/!34)!='C'/'3F!7Q!34)!67CIE>%I?!
! T4)!R)>34)%!>/0!(>E6L'/J!C7/0'3'7/(!R)%)!7=)%>LL!Q>=7&%><L)!34%7&J47&3!
34)!C%&'()!<&3!34)!L>CI!7Q!0F/>E'C!67('3'7/'/J!><7>%0!34)!!"#$%&!()*+,"-!>/0!>L(7!
34)!%)(3%'C3'7/!7/!34)!='<%7C7%)!37!(L>CI!R>3)%!>/0!0>F13'E)!&()!%)(&L3)0!'/!(7E)!
(>E6L'/J! L'E'3>3'7/(! >/0! '/C7E6L)3)! ()C7/0>%F! 7<N)C3'=)(?! V=)%>LL! $#*+,-.!
>C4')=)0!34)!=>(3!E>N7%'3F!7Q!'3(!7<N)C3'=)(M!>/0!>!C7E6%)4)/('=)!Q7&/0>3'7/!Q7%!
/&E)%7&(!(3&0')(!>/0!6))%1%)=')R)0!6&<L'C>3'7/(!4>(!<))/!)(3><L'(4)0?!
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QL7R'/J!'/37!Y&/0>LI!H>F?!Y&<L'/!<>F!'(!>!(4>LL7R!bh-+Ec!)E<>FE)/3!L7C>3)0!>3!

G:+-+^! ]! L>3'3&0)! >/0! K+G^! i! L7/J'3&0)! >/0! '(! )/CL7()0! <F! 34)! 4)>0L>/0(! 7Q!

a7R34!>/0!Y>LI)F?!\3!4>(!>/!>66%7B'E>3)!>%)>!7Q!2+IE-!>/0!34)!<>F!)/3%>/C)!'(!
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! i>3)%!0)634(!%>/J)!Q%7E!+1-+E!'/!34)!C7>(3>L!>%)>(!>/0!<>F(!>/0!>3!34)!

\%)L>/08Zf!E)0'>/!L'/)!>%)!7/!>=)%>J)!*++EM!R'34!L7C>L'`)0!0)6%)(('7/(!7Q!*:+!

j! *.+E! b$%7I)%! )3! >L! -++Gc?! [)7L7J'C>L! '/=)(3'J>3'7/(! 7Q! 34)! \%'(4! D)>! 4>=)!

6%'E>%'LF!<))/!C7/Q'/)0!37!6)3%7L)&E!)B6L7%>3'7/!>/0!)B6L7'3>3'7/!(&%=)F(M!>/0!

C><L)! %7&3)! (&%=)F(! b5&00! >3! >L! -++2c?! T4)! i?! \%'(4! D)>! R'34'/! 34)! \YDX!

)/C7E6>(()(!34)!3R7!W)`7`7'C!()0'E)/3>%F!<>('/(M!/>E)LF!34)!f'(4!H>/I!H>('/!

>/0! 34)!D?i?! ()C3'7/!7Q! 34)!$)/3%>L! \%'(4!H>('/M! >/0! '(!6%'E>%'LF!&/0)%L>'/!R'34!

_)%E'>/!>/0!$>%<7/'Q)%7&(!%7CI(?!k&>3)%/>%F!()0'E)/3!34'CI/)((!'/!34)!i?!\%'(4!

D)>! '(! <)3R))/! G+1*G+EM! <&3! R'34! 34)! 6%)()/C)! 7Q! 34'//)%! >/0! )=)/! ><()/3!

k&>3)%/>%F!C7=)%!>L(7!7CC&%%'/J!b$%7I)%!)3!>L?!-++Gc?!!

! [>(1())6>J)!(3%&C3&%)(!4>=)!<))/!07C&E)/3)0!'/!34)!\%'(4!D)>!b)?J?!57/)(!

)3!>L?!*9.KM!T>FL7%M!*99-M!l&>/!)3!>L?!*99-M!$%7I)%!)3!>L?!-++GM!5&00!)3!>L?!-++2c?!!

W)34>/)!())6>J)!Q%7E!34)!()><)0!'(!)'34)%!7Q!34)%E7J)/'C!7%!<'7J)/'C!7%'J'/!'?)?!

E'C%7<'>L! E)34>/7J)/)('(! >/0! 7CC&%(! JL7<>LLF! bUL)'(C4)%! )3! >L?! -++*c?! T4)!

'E67%3>/C)! 7Q! (3&0F'/J! (&C4! 6%7C)(()(! '(! <%7>0! >/0! '/CL&0)(d! >(()(('/J! ('/I(!

>/0! 3&%/17=)%! 7Q! C>%<7/! '/! 34)! E>%'/)! )/='%7/E)/3! >/0! '3(! C7/()S&)/C)(! Q7%!

JL7<>L!R>%E'/J!bUL)'(C4)%!)3!>L?!-++*ce!(3&0F'/J!&/'S&)!<'7L7J'C>L!b<734!E>C%71

<)/34'C!>/0!E'C%7<'>Lc!C7EE&/'3')(!bH7)3'&(!)3!>L?!-+++ce!E>%'/)!'/0&(3%'>L!>/0!
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! \/! 34)!\%'(4!D)>!34)!(7&%C)!7Q! 34)%E7J)/'C!E)34>/)! '(! Q%7E!C7>L1<)>%'/J!
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\%'(4! D)>! >%)! 347&J43! 37! <)! 6%'E>%'LF! >L7/J! Q>&L3(M! Q>&L3(! >((7C'>3)0! R'34! (>L31

(3%&C3&%)(!b)?J?!0'>6'%(c!>/0!%)J'7/(!R4)%)!$>%<7/'Q)%7&(1>J)!(7&%C)!%7CI(!(&<1

C%76!<)/)>34!k&>3)%/>%F!()0'E)/3(!b5&00!)3!>L?!-++2c?!

! _7CIE>%I(!>%)!JL7<>LLF!&<'S&'37&(!(4>LL7R!()><)0!0)6%)(('7/(M!<)L')=)0!

37! <)! Q7%E)0! 0&)! 37! %>6'0! J>(! )B6&L('7/! Q%7E! J>(! >CC&E&L>3'7/(! &/0)%/)>34!

'E6)%E)><L)!()><)0!L>F)%(?!T4)F!>%)!6%)07E'/>/3LF! Q7&/0!'/!(7Q3M! Q'/)1J%>'/)0!

()0'E)/3(M!>/0!>%)!7/!>=)%>J)!3)/(!7Q!E)3%)(!>C%7((!>/0!>!Q)R!E)3%)(!0))6!bf'/J!

>/0!W>CO)>/! *92+M! a7=L>/0! )3! >L?! -++-M! Z((L)%! )3! >L?! -++:M! 5&00! >/0!a7=L>/0!

-++2c?!D7Q3!('L3F!CL>F(!())E!37!6%7='0)!34)!'0)>L!()0'E)/3!J%>'/!('`)!Q7%!67CIE>%I!

Q7%E>3'7/!>/0!34'(!E)>/(!67CIE>%I(!>%)!E7(3LF!Q7&/0!'/!%)J'7/(!R'34!%)L>3'=)LF!

Q'/)!()0'E)/3(!b5&00!>/0!a7=L>/0!-++2c?!\/!\%'(4!R>3)%(M!67CIE>%I(!4>=)!<))/!

07C&E)/3)0!>!/&E<)%!7Q! L7C>3'7/(d! '/! 34)!W>L'/!D)>!bW7/3)F(!)3!>LM!-++.c!>/0!

>%7&/0! 34)! _7%C&6'/)! H>/I! b[>E)(M! -++*c! ?! \/! 34)! \%'(4! D)>M! 67CIE>%I(! 4>=)!

<))/! 6%)='7&(LF! 07C&E)/3)0! '/! 34)! /7%34)%/!E&0<)L3! >%)>! 7Q! 34)! \YDXM!R4)%)!

Q'/)1J%>'/)0!E&0(!>%)!6%)()/3! bl&>/!)3!>L?!*99-M!$%7I)%!)3!>L?!-++GM![)7L7J'C>L!

D&%=)F!7Q!\%)L>/0!&/6&<L'(4)0!0>3>c?!

! ;C3'=)! (&<1(&%Q>C)! J>(! ())6>J)! '/! 34)()! E&00F! ()0'E)/3(! 4>(! >L(7!

Q>C'L'3>3)0!E&0!0'>6'%!Q7%E>3'7/?!W&0!0'>6'%(!b>/0!E&0!=7LC>/7)(c!7CC&%!R4)/!

J>(1C4>%J)0!E&0!7%!CL>F!()0'E)/3(!%'()M!>(!>!%)(&L3!7Q!<&7F>/CF!)QQ)C3(M!34%7&J4!

734)%!()0'E)/3>%F!L>F)%(M!>/0!E>F!<)!3)/(!37!4&/0%)0(!7Q!E)3%)(!>C%7((!b$%7I)%!

)3! >L! -++Gc?! T4)! O>E<>F!Y))6!W&0!Y'>6'%! bO>3! G:+-K?:9*^]M! O7/! G+@.?*@:^ic!
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_%)()%=>3'7/!>/0!(37%>J)!C7/0'3'7/(!>%)!7&3L'/)0!'/!T><L)!*?!

!
U'J&%)!9d!#'<%7C7%)!>/0!J%>='3F!C7%)!6%7C)(('/J!b$L7CIR'()!Q%7E!376!L)Q3c!*c![>(!(&<1(>E6L'/J!7Q!

C7%)!C>3C4)%!-c![>(!(&<1(>E6L'/J!>/0!%)07B!E)>(&%)E)/3(!:c!_7%)R>3)%!(>E6L'/J!@c!_7%)R>3)%!

(&<1(>E6L'/J!>/0!6%)()%=>3'7/!

!

Analyte Preservative Container 
Nitrate 1-2 drops CHCl3 Plastic 

Sulphate None Plastic 
Phosphate 1-2 drops CHCl3 Glass 

Sulphide 400!L 50mM Zinc 
acetate/1ml samples Plastic 

Iron (II) 1!L 1% ascorbic 
acid/1ml sample Plastic 

Ammonium None (ISE used) Plastic 

All stored at 40C prior to analysis 
T><L)!*d!_7%)!R>3)%!6%)()%=>3'7/!P!(37%>J)!

!

!
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L5 M)#N%2#3(!O2II2#8(-2).!
V=)%>LL! %)L>3'=)LF! Q)R! 3)C4/'C>L! 0'QQ'C&L3')(! R)%)! )/C7&/3)%)0?! T4)! 6%'E>%F!

'((&)(M!R4'C4!>%7()M!R)%)!>(!Q7LL7R(d!

• _%'7%!37!L)>='/J!a7R34!34)!;%J7/!(&66LF!L'/)!Q7%!34)!JL7=)<7B!R>(!<%7I)/!

0&%'/J! 3%>/('3! Q%7E! Y$Z?! T4'(! %)S&'%)0! >/734)%! %)6L>C)E)/3! L'/)! <)'/J!

3%>/(67%3)0!Q%7E!Y$Z!>/0!'/(3>LL)0!<F!>66%7B?!**d++>E?!T4'(!C>&()0!/7!

0)L>F!37!E7<'L'`>3'7/!7%!3'E)!7Q!0)6>%3&%)!>/0!/7!Q&%34)%!6%7<L)E(!R'34!

34)!L'/)!%)C&%%)0?!

• T4)!(>E6L'/J!6L>/!7%'J'/>LLF! '/3)/0)0!37!&()!<734!34)!:E!='<%7C7%)!>/0!

34)! L>%J)! Y&/C>/! P! ;((?! <7BC7%)! <&3! 7/! C7/(&L3'/J! 34)! C%)R! '3! R>(!

0))E)0!>!(>Q)3F!%'(I!>/0!7=)%1L><7%'7&(!37!4>=)!<734!6')C)(!7Q!)S&'6E)/3!

7/! 0)CIM! >/0! >L(7! 37! (R'3C4! <)3R))/! 34)E! >3! 34)! /)C)((>%F! Q%)S&)/CF!

7&3L'/)0!'/!34)!(>E6L'/J!6L>/?!T4&(!'3!R>(!0)C'0)0!37!&()!37!(E>LL!")'/)CI!

<7B!C7%)%M!R4'C4!R>(!0)6L7F)0!Q%7E!34)!(4'6!>Q3!>/0!/73!34)!;1%'/J!7/!34)!

=)(()L!(3)%/?!

• D7E)!6%767()0!(>E6L'/J!(3>3'7/(!'/!(4>LL7R!R>3)%!bh*+EcM!'/!6>%3'C&L>%!

E>/F! Y>F! J%><(! b>66%7B! @+q! 7Q! 373>L! 0>F! J%><! (3>3'7/(c! '/! 34)! '//)%!

Y&<L'/!H>F!>/0!<7BC7%)!(3>3'7/(!b>66%7B!*.q!7Q!373>Lc!'/!CL7()!6%7B'E'3F!

37!34)!C7>(3L'/)!>/0!'/!Y&/0>LI!H>FM!4>0!37!<)!7E'33)0?!T4)!(>E6L'/J!6L>/!

R>(!E70'Q')0! '/!7%0)%! 37! 3>I)! 34'(! '/37!>CC7&/3!>/0!(>E6L'/J! Q%)S&)/CF!

R>(!'/C%)>()0!'/!734)%!>%)>(?!

• T4)! &()! 7Q! 34)! f7/J(<)%J! D'E%>0!VA! C>E)%>! (F(3)E!R>(! 4>E6)%)0! 7/!

/&E)%7&(! 7CC>('7/(! 0&)! 37! (3%7/J! 3'0>L! C&%%)/3(! C>&('/J! 34)! C>E)%>^(!

Q%>E)! 37! 3766L)! 37! 34)! ('0)! >/0! 34)! ='0)7! Q))0! R>(! (47R'/J! 0'(3&%<)0!

()0'E)/3! R'347&3! >/F! ()><)0! (3%&C3&%)(?! T4)! 0%'Q3! R>(! (&<(3>/3'>L! >/0!

34)! 0'(3>/C)! <)3R))/! 34)! =)(()L! >/0! 34)! C>E)%>! %)>C4)0! &6! 37! *-+E!

<)4'/0!34)!(3)%/!>/0!&6!37!G+E!>3!34)!(3>%<7>%0!('0)?!T4'(!>L7/J!R'34!34)!

%'(I! 7Q! 34)! C><L)! <)'/J! C>&J43! <F! 34)! 6%76)LL)%! Q7%C)0! 34)! ='0)7L'/)!

'/=)(3'J>3'7/(!37!<)!C>/C)LL)0!7/!>!/&E<)%!7Q!7CC>('7/(?!

• T4)! &()! 7Q! 34)! :E! ='<%7C7%)!R>(! L'E'3)0! 37! 0>F13'E)! &()! '/! 6)%'70(! 7Q!

(L>CI! R>3)%M! R'34! %)L>3'=)LF! C>LE! R)>34)%! C7/0'3'7/(?! '?)?! J)/)%>LLF! L)((!

34>/!-147&%!R'/07R!3R'C)!>!0>F?!T4'(!R>(!Q7%!(>Q)3FM!>CC&%>CF!>/0!C%)R!

>=>'L><'L'3F! %)>(7/(?! T4'(! R>(! L>%J)LF! 7=)%C7E)! <F! 6%'7%'3'`'/J! <)'/J! >3!
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='<%7C7%'/J!(3>3'7/(!0&%'/J!34)()!R'/07R(M!>/0!&('/J!>!*E!J%>='3F!C7%)%!

>3!734)%!3'E)(?!

• Y&)! 37! 34)! '/3)/('3F! 7Q! (>E6L'/J! >3! C)%3>'/! (3>J)(! >/0! 34)!/>3&%)! 7Q! 34)!

>/>LF('(! <)'/J! 6)%Q7%E)0! '3! R>(! /73! ='><L)! 37! 6)%Q7%E! >LL! /)C)((>%F!

>/>LF('(!R'34'/!34)!JL7=)!<7B?!T4)!JL7=)!<7B!0)('J/!>/0!&()!'(!E7%)!34>/!

(>3'(Q>C37%F!<&3!34)!6%7C)0&%)!%)S&'%)(!763'E'`>3'7/!'/!3'E)(!7Q!'/3)/('=)!

C7%)!(>E6L'/J?!

• ;!D4'6)I!J%><!<&CI)3!R>(!L7(3!>3!2d+G!7/!K34!5&/)?!;!%)6L>C)E)/3!<&CI)3!

R>(!>3!4>/0!>/0!/7!0)L>F(!7CC&%%)0?!

• V/! 3R7!7CC>('7/(! 34)%)!R>(!>!E'(C7EE&/'C>3'7/!<)3R))/! 34)! (C')/3'Q'C!

6>%3F! >/0! 34)! C>63>'/M! R4'C4! %)(&L3)0! '/! >! *E! J%>='3F! C7%)! >/0! >! :E!

='<%7C7%)! <)'/J! C7LL)C3)0! Q%7E! 34)! 67CIE>%I! m%)Q)%)/C)^! ('3)! '/(3)>0! 7Q!

34)! '/3)/0)0! ('3)M! R4'C4! R>(! R'34'/! 34)! 67CIE>%I! '3()LQ?! D>E6L'/J! 7Q!

(6)C'Q')0! Q)>3&%)(! (4>LL! <)! %)'3)%>3)0! >/0! Q7LL7R)0! E7%)! C>%)Q&LLF! '/!

Q&3&%)?!

!

P5 >082.)!A8-#&,)!H!Q%2-23(!?).8(-.!
V=)%>LL!34)!C%&'()!R>(!>!(&CC)((M!R'34!34)!E>N7%'3F!7Q!7<N)C3'=)(!C7E6L)3)0?!T4)!

'/'3'>L!(>E6L'/J!6L>/!R>(!=)%F!>E<'3'7&(!Q7%!34)!%)L>3'=)LF!(47%3!0&%>3'7/!7Q!34)!

C%&'()?!T4)!373>L!76)%>3'7/>L!47&%(!R)%)!**-!bR'34!:!47&%(!07R/3'E)c!>/0!34)!

E>B'E&E! >/0! E'/'E&E! R>3)%! 0)634(! R)%)! *:.E! >/0! 9E! %)(6)C3'=)LF?! ;!

C7E6L)3)! 0)(C%'63'7/M! '/CL&0'/J! 64737J%>64(M! 7Q! )>C4! (>E6L)! 7<3>'/)0! 7/! 34'(!

C%&'()! '(!J'=)/! '/!;66)/0'C)(!U1f?!T4)()!>%)!7%J>/'`)0!>CC7%0'/J! 37!E)3470!7Q!

(>E6L'/J?!T><L)!-?!<)L7R!'(!>!(&EE>%F!L'(3!7Q!34)!/&E<)%!7Q!373>L!(>E6L)(!3>I)/!

<F! )>C4! (>E6L)%! 3F6)! >/0! 3><L)! :?! '(! >! C7E6L)3)! L'(3! 7Q! >LL! (>E6L)! />E)(M!

C77%0'/>3)(!>/0!(>E6L)!3F6)?!

Sediment Sampling Camera/Video Lines 
Sample type Number Location Number 

Day Grabs 33 MDAC 4 
Reineck Boxcores 55 Lambay Deep 1 

Gravity cores 5 Mudbelt 1 
Vibrocores 7 Lambay Deep  

Van Veen grabs 3   
Shipek grabs 10 Total 6 

     
Total 113 Total time c. 12 hrs 
T><L)!-d!$#*+,-.!V=)%>LL!(>E6L'/J!>/0!='0)7L'/)!(3>3'(3'C(!
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Decimal Degrees Decimal Degrees 
Name Type 

Deg Mins Deg Mins 
Name Type 

Deg Mins Deg Mins 

001 DG 53 22 0.5197 6 0 0.5935 040 DG 53 18 0.0008 6 5 0.9254 

002 DG 53 21 0.2975 6 3 0.3195 041 DG 53 17 0.7078 6 4 0.2006 

003 DG 53 21 0.3135 6 4 0.5623 042 DG 53 17 0.337 6 2 0.8249 

004 DG 53 21 0.0007 6 5 0.0993 043 DG 53 18 0.241   6 3 0.333 

005 DG 53 21 0.4558 6 5 0.5506 044 DG 53 19 0.0285 6 3 0.1994 

006 DG 53 20 0.9896 6 6 0.3405 045 DG 53 18 0.2323 6 2 0.2991 

007 DG 53 20 0.565 6 5 0.5823 046 DG 53 19 0.7987 6 0 0.6859 

008 DG 53 20 0.2248 6 6 0.0041 047 BC 53 40 0.7543 5 55 0.0135 

009 DG 53 19 0.8975 6 6 0.5438 048 GC 53 40 0.6666 5 55 0.5948 

010 DG 53 19 0.318 6 6 0.0979 049 GC 53 40 0.6765 5 55 0.6449 

011 BC 53 19 0.0531 6 6 0.1615 050 GC 53 40 0.6722 5 56 0.172 

012 DG 53 18 0.8965 6 6 0.9605 051 BC 53 40 0.4732 6 1 0.4514 

013 DG 53 18 0.3945 6 7 0.6154 052 BC 53 43 0.4326 6 8 0.4046 

014 DG 53 17 0.6102 6 6 0.158 053 BC 53 47 0.6662 6 9 0.3102 

015 DG 53 17 0.0475 6 4 0.8751 054 BC 53 50 0.3006 6 10 0.69 

016 DG 53 16 0.5718 6 3 0.6826 055 BC 53 53 0.6255 6 5 0.3202 

017 VV 53 20 0.7661 5 39 0.0943 056 BC 53 54 0.9377 5 57 0.2076 

018 BC 53 20 0.3434 5 42 0.7908 057 GC 53 54 0.9778 5 57 0.037 

019 VC 53 26 0.4088 5 48 0.1412 058 BC 53 51 0.0677 5 48 0.3299 

020 VC 53 26 0.4404 5 48 0.5529 059 BC 53 50 0.1961 5 57 0.6566 

021 BC 53 22 0.5281 5 57 0.5541 060 BC 53 50 0.5235 6 5 0.8841 

022 VC 53 20 0.8175 5 39 0.2931 061 BC 53 47 0.1573 6 3 0.3243 

023 VC 53 20 0.7997 5 39 0.1605 062 BC 53 43 0.9762 6 2 0.3854 

024 VC 53 20 0.8324 5 39 0.1685 063 BC 53 43 0.6985 5 56 0.6319 

025 BC 53 17 0.3224 5 42 0.9252 064 BC 53 47 0.1512 5 57 0.0606 

026 DG 53 18 0.7691 5 47 0.943 065 BC 53 45 0.8181 5 50 0.5536 

027 BC 53 22 0.3442 5 47 0.6276 066 BC 53 43 0.2838 5 50 0.8171 

028 BC 53 24 0.6567 5 53 0.399 067 BC 53 45 0.826 5 33 0.5412 

029 BC 53 21 0.8456 6 0 0.697 068 BC 53 42 0.7616 5 23 0.7875 

030 DG 53 21 0.6099 6 1 0.9272 069 BC 53 42 0.6144 5 34 0.9359 

031 DG 53 20 0.9888 6 1 0.2357 070 BC 53 42 0.6598 5 44 0.2633 

032 DG 53 20 0.4197 6 2 0.0096 071 BC 53 39 0.8987 5 48 0.1625 

033 DG 53 19 0.7495 6 2 0.5643 072 BC 53 39 0.5813 5 40 0.4707 

034 DG 53 20 0.9034 6 2 0.8106 073 BC 53 39 0.3867 5 29 0.6961 

035 DG 53 20 0.5151 6 3 0.4031 074 BC 53 37 0.644 5 25 0.4067 

036 DG 53 15 0.1475 6 4 0.9409 075 GC 53 36 0.9934 5 25 0.4455 

037 DG 53 20 0.0554 6 4 0.9409 076 BC 53 36 0.8002 5 36 0.106 

038 DG 53 19 0.7765 6 4 0.0318 077 BC 53 36 0.6844 5 46 0.248 
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039 DG 53 18 0.1883 6 5 0.5422 078 BC 53 37 0.1765 5 55 0.3821 

079 BC 53 31 0.6841 6 2 0.3975 097 BC 53 24 0.7757 5 42 0.573 

080 BC 53 31 0.6036 5 54 0.54 098 BC 53 28 0.1097 5 53 0.2777 

081 BC 53 34 0.3189 5 49 0.6479 099 BC 53 26 0.371 5 58 0.2177 

082 VC 53 31 0.6471 5 47 0.596 100 SG 53 20 0.1889 5 37 0.5058 

083 BC 53 28 0.0453 5 42 0.3682 101 SG 53 20 0.0439 5 37 0.3243 

084 BC 53 34 0.3494 5 41 0.5628 102 SG 53 20 0.0069 5 37 0.2684 

085 BC 53 31 0.6341 5 37 0.2027 103 SG 53 19 0.9154 5 37 0.1514 

086 BC 53 26 0.4481 5 37 0.0779 104 SG 53 19 0.838 5 37 0.0399 

087 BC 53 24 0.7242 5 31 0.3537 105 SG 53 19 0.7693 5 36 0.9373 

088 BC 53 28 0.1033 5 31 0.3438 106 SG 53 19 0.6809 5 36 0.8108 

089 BC 53 34 0.2152 5 30 0.2368 107 SG 53 19 0.8475 5 37 0.1246 

090 BC 53 31 0.5815 5 25 0.2898 108 SG 53 19 0.7136 5 31 0.0932 

091 BC 53 26 0.329 5 25 0.5929 109 SG 53 19 0.5904 5 37 0.0692 

092 BC 53 22 0.377 5 25 0.4442 110 SG 53 19 0.9238 5 37 0.1634 

093 BC 53 18 0.9198 5 25 0.7751 111 VV 53 19 0.9749 5 37 0.3612 

094 BC 53 17 0.5587 5 32 0.0864 112 VV 53 20 0.0283 5 37 0.2291 

095 BC 53 20 0.573 5 31 0.8398 113 BC 53 40 0.6914 5 55 0.6713 

096 BC 53 22 0.34 5 36 0.7774 114 VC 53 40 0.6399 5 55 0.6713 

T><L)!:d!$#*+,-.!373>L!()0'E)/3!(>E6L'/J!(3>3'7/(?!
]73)d!Y[sY>F!J%><M!##s!#>/!#))/!J%><M!D[s!D4'6)I!J%><M!H$s!H7BC7%)M!#$s!='<%7C7%)M![$s!J%>='3F!C7%)!

!

!
U'J&%)!*+d!$#*+,-.!D>E6L'/J!(3>3'7/!E>61!]7%34)%/!E&0<)L3!>%)>!
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!

!
U'J&%)!**d!$#*+,-.!D>E6L'/J!(3>3'7/!E>61!f'(4!H>/I!H>('/!>/0!Y&<L'/!H>F!

!

;/! 7=)%=')R! 7Q! 34)! ='0)7L'/)(! b7/! 6%)='7&(LF! 7<3>'/)0! <>34FE)3%'C! 0>3>c!

C7/0&C3)0! '/! 34)! $70L'/J! U>&L3! X7/)! '(! (47R/! '/! U'J&%)! *-?! >/0! 0)3>'L)0!

'/0'='0&>L! ='0)7L'/)(! >3! 34)! WY;$! 3>%J)3! ('3)(! '(! J'=)/! '/! U'J&%)! *:?! T4)!

'/=)(3'J>3'7/! 7Q! 34)! WY;$! 3>%J)3! ('3)(! >3! 34)! $70L'/J! U>&L3! X7/)! (&CC)((Q&LLF!

F')L0)0! 'E>J)! (3'LL(! >/0! Q773>J)! 7Q!WY;$! (L><(! bU'J&%)! *@?cM! /70&L)(M! 673)/3'>L!

7&3C%766'/J(! bU'J&%)! *G?c! >/0! >L(7! )='0)/C)! 7Q! (&%Q>C)! >/>)%7<'C! 7B'0>3'7/! 7Q!

E)34>/)!bU'J&%)!*K?c?!

!

!
U'J&%)!*-d!W&L3'<)>E!<>34FEE)3%F!(47R'/J!7=)%=')R!7Q!='0)7L'/)(!b'/!R4'3)c!'/!$70L'/J!U>&L3!

X7/)?!Z66)%!L)Q3!>%)>1!O>E<>F!Y))6e!O7R)%!%'J431!WY;$!3>%J)3!('3)(?!
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!
!

U'J&%)!*:d!W&L3'<)>E!<>34FEE)3%F!(47R'/J!='0)7L'/)(!b'/!R4'3)c!'/!WY;$!3>%J)3!('3)!7Q!$UX!

b$L7CIR'()!Q%7E!376!L)Q3c!*c!#'0)7L'/)!0)6L7FE)/3!*?!-c!#'0)7L'/)!0)6L7FE)/3!-?!:c!#'0)7L'/)!

0)6L7FE)/3!:?!@c!#'0)7L'/)!0)6L7FE)/3!@?!!

!

!
U'J&%)!*@d!D3'LL!6'C3&%)!(47R'/J!()=)%>L!4>%0!J%7&/0!(L><(!'/!34)!='C'/'3F!7Q!WY;$!E7&/0(!

G++E!

;F#

,!
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!
U'J&%)!*Gd!U7&%!(3'LL!6'C3&%)(!(47R'/J!/&E)%7&(!/70&L)(!>/0!C%&(3(M!6%)(&E)0!37!<)!WY;$!

!
U'J&%)!*Kd!TR7!(3'LL!6'C3&%)(!(47R'/J!>66>%)/3!(&%Q>C)!>/7B'>M!L'I)LF!>%'('/J!Q%7E!>/>)%7<'C!

7B'0>3'7/!7Q!E)34>/)!b7&3L'/)0!'/!%)0c!

T4)!WY;$!3>%J)3!('3)(!R)%)!(&<()S&)/3LF!(&CC)((Q&LLF!J%7&/013%&34)0!&('/J!34)!

#>/!#))/!J%><!bU'J&%)!*2?c!>/0!D4'6)I!J%><!bU'J&%)!*.?cM!R'34!34)!L>3)%!(>E6L)%!

<)'/J!E7%)! (&CC)((Q&L?! T4)! '/=)(3'J>3'7/(! C>%%')0! 7&3! >3! 34)!WY;$! 3>%J)3! ('3)(!

R)%)! )B3%)E)LF! (&CC)((Q&L! '/! S&'3)! >! (47%3! 6)%'70?! T4)! WY;$! (L><(! (3>CI)0!

C7/()C&3'=)LF! 7/! )>C4! 734)%M! '/0'C>3'/J! (&<(3>/3'>L! 6)%'70'C! >/0! L7/J13)%E!

E)34>/)!())6>J)?!T4)!(E>LL!7&3C%766'/J(!R)%)!6%)()/3!7/LF!'/!34)!='C'/'3F!7Q!34)!

E7&/0(!>/0!(&JJ)(3!34>3!>!('J/'Q'C>/3!6%767%3'7/!7Q!34)!C>%<7/>3)!(3%&C3&%)(!'(!

6>%3'>LLF!C7=)%)0!<F!(>/0M!R4'C4!'(!6L>&('<L)!'/!>!%)L>3'=)LF!4'J41)/)%JF!0F/>E'C!

)/='%7/E)/3?!T4)!<L>CI! '%%)J&L>%!(673(! '/!U'J&%)!*K?! '/0'C>3)0!>/7B'C!()0'E)/3!

;F#

,!

;F#

,!
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b%)0&C)0! (&L64&%! (6)C')(c! >/0! 67(('<L)! >/>)%7<'C! 7B'0>3'7/! 7Q! E)34>/)?! ;Q3)%!

J%7&/013%&34'/J!'3!<)C>E)!CL)>%!34>3!34)()!R)%)!'/!Q>C3!('3)(!R4)%)!E)34>/)!'(!7%!

4>(! ())6)0! 37! 34)! ()0'E)/31R>3)%! '/3)%Q>C)?! T4'(! R>(! C7/Q'%E)0! <F! %)07B!
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