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>1+*#2!7Orcinus orca8!>+2!*320#4!+2!#,4+,?#'#4!/,4#'!01#!H,4+,?#'#4!.9#$3#2!G$0!7H.G8!%,!
;%&#I:#'!RYJ!WXX]!7ZX!="![\\XQ8K!!)'3%'!0%!01#!H.G!*3203,?!01#!;+03%,+*!<+'3,#!=321#'3#2!
.#'&3$#!7;<=.8!4#0#'I3,#4!01+0!01#!.%/01#',!"#234#,0!20%$a!>+2!:#*%>!302!%903I/I!2/20+3,+:*#!
9%9/*+03%,!7@.)8!+,4!4#23?,+0#4!30!+2!4#9*#0#4!/,4#'!01#!<+'3,#!<+II+*!)'%0#$03%,!G$0!
7<<)G8!3,!<+(!WXXQ!7[Y!="!QR\YX8K!!.%/01#',!"#234#,0!a3**#'!>1+*#2!%$$/'!9'3I+'3*(!3,!
6+213,?0%,!.0+0#!+,4!`'30321!E%*/I:3+!3,!01#!2/II#'!+,4!-+**!+,4!3,!$%+20+*!>+0#'2!3,!01#!
>3,0#'K!!.%/01#',!"#234#,02!/2#!#$1%*%$+03%,!4/'3,?!-%'+?3,?!+,4!-##4!9'3I+'3*(!%,!2+*I%,342K!!
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3,$'#+2#4J!>301!YZ!>1+*#2!3,!01#!.%/01#',!"#234#,0!C).!3,!WXXZK!!L1#!I+U%'!01'#+02!34#,03-3#4!3,!
01#!*3203,?!>#'#!9'#(!+&+3*+:3*30(J!9%**/03%,!+,4!$%,0+I3,+,02J!+,4!#--#$02!-'%I!&#22#*2!+,4!
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75+20#*#3,!#0!+*K!WXXQ8K!!@2:%',#!7R\\\8!#203I+0#4!01+0!01#!#,#'?(!'#O/3'#I#,02!%-!a3**#'!>1+*#2!
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,3?10!7H'3$a2%,!R\ZYJ!@2:%',#!R\Y[8K!!`(!$%I9+'32%,J!#N+I3,+03%,!%-!43&3,?!:#1+&3%'!+,4!2>3I!
29##42!2/??#202!a3**#'!>1+*#2!+'#!I%'#!+$03&#!3,!01#!4+(03I#!7`+3'4!#0!+*K!WXX]8K!
!
Traveling.!!61+*#2!2>3II3,?!3,!+!$%,20+,0!43'#$03%,!+0!+!2*%>J!I%4#'+0#J!%'!'+934!9+$#!>301%/0!
-##43,?!+'#!$%,234#'#4!0%!:#!0'+&#*3,?!7B+$%:2#,!R\Y[J!`+3'4!+,4!C3**!R\\]J!=%'4!R\Y\J!=%'4!+,4!
H**32!R\\\J!=%'4!#0!+*K!WXXX8K!!L132!:#1+&3%'!32!/2/+**(!2##,!+I%,?!+,3I+*2!I%&3,?!:#0>##,!
*%$+03%,2J!2/$1!+2!4#23'+:*#!-##43,?!+'#+2K!!.9##42!%-!+:%/0!RX!aI^1'!7'+,?#!t!TPWX!aI^1'8!+'#!
I+3,0+3,#4J!>13$1!32!/2/+**(!23?,3-3$+,0*(!-+20#'!01+,!4/'3,?!-%'+?3,?K!!L'+&#*3,?!>1+*#2!%-0#,!
*3,#!/9!+:'#+20!3,!-+3'*(!03?10!-%'I+03%,2!+,4!$%II%,*(!2/'-+$#!+,4!43&#!3,!2(,$1'%,(J!>301!
3,43&34/+*2!%$$+23%,+**(!U/I93,?!#,03'#*(!%/0!%-!01#!>+0#'K!!"#234#,0!+,3I+*2!+'#!/2/+**(!I/$1!
I%'#!&%$+*!>13*#!0'+&#*3,?!01+,!0'+,23#,02!7`+''#00PF#,,+'4!#0!+*K!R\\[8J!:/0!I+(!+0!03I#2!:#!
23*#,0K!!D,!6+213,?0%,!+,4!`'30321!E%*/I:3+J!0'+&#*3,?!%$$/93#2!+:%/0!R]PQR!9#'$#,0!%-!01#!0%0+*!
+$03&30(!:/4?#0!%-!0'+,23#,02J!:/0!%,*(!+:%/0!TPY!9#'$#,0!%-!01#!03I#!%-!;%'01#',!"#234#,02!7=%'4!
R\Y\J!<%'0%,!R\\XJ!`+3'4!+,4!C3**!R\\]8K!!.%/01#',!"#234#,02!'#9%'0#4*(!29#,4!I%'#!03I#!
0'+&#*3,?!01+,!;%'01#',!"#234#,02!7c#3I*3$1P`%'+,!R\YY8J!9#'1+92!:#$+/2#!%-!*%,?#'!4320+,$#2!
:#0>##,!01#3'!-##43,?!230#2!7=%'4!#0!+*K!WXXX8K!
!

;<=.!32!$%,03,/3,?!0%!'#-3,#!01#!#203I+0#2!%-!01#!9'#(!,##42!%-!01#!.%/01#',!"#234#,0!
a3**#'!>1+*#!C).K!!G2!4#2$'3:#4!+:%&#J!@2:%',#b2!#203I+0#2!/2#4!:'%+4!+?#!?'%/92!0%!
#203I+0#!#,#'?(!,##42!%-!01#!9%9/*+03%,!+,4!434!,%0!43203,?/321!:#0>##,!#,#'?(!,##42!
%-!I+*#2!+,4!-#I+*#2K!!;#>!+,+*(2#2!1+&#!'#-3,#4!01#!#,#'?(!,##42!%-!01#!9%9/*+03%,!
:(!#203I+03,?!01#!,##42!%-!#+$1!3,43&34/+*!:+2#4!%,!01+0!3,43&34/+*b2!+?#!+,4!2#N!
7;%'#,J!3,!'#&3#>J!WXXZ8K!!;%'#,!#203I+0#4!01#!9%0#,03+*!'+,?#!%-!4+3*(!#,#'?(!
#N9#,430/'#!-%'!01#!.%/01#',!"#234#,0!a3**#'!>1+*#2!%-!+**!+?#2J!0+a3,?!3,0%!+$$%/,0!
I#0+:%*3$!,##42!-%'!?'%>01!+,4!*+$0+03%,K!!!
!
G*2%!+2!4#2$'3:#4!+:%&#J!@2:%',#!$+*$/*+0#4!+!2+*I%,!23d#!:(!+&#'+?3,?!+$'%22!+**!
-3&#!2+*I%,!29#$3#2K!!<%'#!'#$#,0!3,-%'I+03%,!4#I%,20'+0#2!+!20'%,?!9'#-#'#,$#!-%'!
E13,%%a!2+*I%,!7c+,2%,!#0!+*K!WXX]J!;6=.E!/,9/:*K!4+0+8K!!S23,?!01#!'#-3,#4!
#203I+0#!%-!I#0+:%*3$!,##42J!01#!,#>!3,-%'I+03%,!%,!E13,%%a!9'#-#'#,$#J!+,4!4+0+!%,!
-321!>#3?102J!;<=.!#203I+0#4!01+0!-%'!01#!2/II#'!I%,012!7<+(P.#90#I:#'8J!01#!
.%/01#',!"#234#,02!>%/*4!,##4!/9!0%!RTQJXXX!E13,%%a!+,4!]QJXXX!%01#'!2+*I%,!0%!
I##0!01#3'!I#0+:%*3$!,##42!7;<=.!WXXZ+8K!!L1#2#!,/I:#'2!+'#!*%>#'!01+,!@2:%',#b2!
:#$+/2#!E13,%%a!+'#!*+'?#'!+,4!9'%&34#!I%'#!$+*%'3#2!01+,!@2:%',#b2!?#,#'3$!2+*I%,K!
!
!



!

!
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Resting.!!L132!:#1+&3%'!%-0#,!-%**%>2!9#'3%42!%-!-%'+?3,?K!!D,!'#234#,0!?'%/92J!>1+*#2!/2/+**(!
?+01#'!0%?#01#'!+:'#+20!3,!+!03?10!-%'I+03%,J!>301!+,3I+*2!43&3,?!+,4!2/'-+$3,?!3,!2/:4/#4!/,32%,!
7B+$%:2#,!R\Y[J!@2:%',#!R\Y[J!=%'4!R\Y\J!`+3'4!+,4!C3**!R\\]J!=%'4!#0!+*K!WXXX8K!!D,43&34/+*2!
%-0#,!+''+,?#!01#I2#*&#2!+$$%'43,?!0%!I+0'3*3,#!%'!9%4J!+,4!%--29'3,?!/2/+**(!2>3I!,#+'!%'!
0%/$13,?!01#3'!I%01#'K!!=%'>+'4!I%03%,!32!2*%>!7I#+,!t!Q!aI^1'8!%'!20%92!#,03'#*(K!!C3&#2!+,4!
2/'-+$3,?2!:#$%I#!$1+'+$0#'3203$+**(!'#?/*+'J!>301!+!2#'3#2!%-!2#&#'+*!21%'0!21+**%>!2/'-+$3,?2!
*+203,?!WPQ!I3,/0#2!-%**%>#4!:(!+!*%,?#'!43&#!%-!WP]!I3,/0#2K!!"#203,?!>1+*#2!+'#!/2/+**(!23*#,0J!
#N$#90!-%'!%$$+23%,+*!&%$+*3d+03%,2K!!"#203,?!9#'3%42!+&#'+?#!+:%/0!W!1%/'2J!:/0!I+(!*+20!-'%I!QX!
I3,/0#2!0%!Z!1%/'2!7@2:%',#!R\Y[J!=%'4!R\Y\8K!!L'+,23#,0!>1+*#2!4329*+(!23I3*+'!'#203,?!
:#1+&3%'J!:/0!29#,4!%,*(!WPZ!9#'$#,0!%-!01#3'!03I#!'#203,?J!$%I9+'#4!0%!RXPWR!9#'$#,0!-%'!
'#234#,02!7c#3I*3$1P`%'+,!R\YYJ!=%'4!R\Y\J!<%'0%,!R\\XJ!`+3'4!+,4!C3**!R\\]J!=%'4!+,4!H**32!
R\\\J!.+/*3032!#0!+*K!WXXX8K!
!
Socializing. 53**#'!>1+*#2!9#'-%'I!,/I#'%/2!4329*+(2!+,4!3,0#'+$03%,2!01+0!+'#!$+0#?%'3d#4!+2!
2%$3+*3d3,?!:#1+&3%'2!7=%'4!R\Y\J!=%'4!+,4!H**32!R\\\J!=%'4!#0!+*K!WXXX8K!!C/'3,?!2%$3+*3d3,?J!+**!
I#I:#'2!%-!+!9%4!I+(!9+'03$39+0#!%'!U/20!+!-#>!3,43&34/+*2!I+(!4%!2%!>13*#!%01#'2!'#20!O/3#0*(!+0!
01#!2/'-+$#!%'!-##4K!!.%$3+*3d3,?!:#1+&3%'2!+'#!2##,!I%20!-'#O/#,0*(!+I%,?!U/&#,3*#2!+,4!I+(!
'#9'#2#,0!+!0(9#!%-!9*+(!7B+$%:2#,!R\Y[J!@2:%',#!R\Y[J!=%'4!R\Y\J!"%2#!R\\W8K!!L1#(!3,$*/4#!
$1+23,?J!29*+213,?!+0!01#!2/'-+$#J!29(1%993,?J!:'#+$13,?J!-3,!2*+993,?J!0+3*!*%::3,?J!1#+4!
20+,43,?J!'%**3,?!%&#'!%01#'!+,3I+*2J!+,4!9*+(3,?!>301!%:U#$02!2/$1!+2!a#*9!%'!U#**(-321K!!
C#2$'3903%,2!+,4!91%0%?'+912!%-!01#2#!:#1+&3%'2!+'#!9'#2#,0#4!3,!B+$%:2#,!7R\Y[8!+,4!@2:%',#!
7R\Y[8K!!6+&#!'343,?!%$$+23%,+**(!0+a#2!9*+$#!3,!01#!>+a#2!%-!&#22#*2!+,4!%,!,+0/'+**(!?#,#'+0#4!
>+&#2!7B+$%:2#,!R\Y[J!=%'4!#0!+*K!WXXX8J!+2!4%#2!:%>P'343,?!3,!01#!:%>!>+&#2!%-!:%+02!
7C+1*1#3I!R\YX8K!!.%$3+*3d3,?!:#1+&3%'!I+(!3,&%*&#!$%,234#'+:*#!91(23$+*!$%,0+$0!+I%,?!
+,3I+*2K!!G**PI+*#!2/:?'%/92!$%II%,*(!#,?+?#!3,!2#N/+*!:#1+&3%'J!2/$1!+2!9#,3*#!#'#$03%,2!+,4!
,%23,?!%-!?#,30+*!+'#+2!7c+#,#*!R\Y[J!@2:%',#!R\Y[J!B+$%:2#,!R\Y[J!=%'4!R\Y\J!"%2#!R\\W8K!!
)*+(!+,4!2#N/+*!:#1+&3%'!I+(!1#*9!+4%*#2$#,02J!#29#$3+**(!I+*#2J!?+3,!$%/'02139!2a3**2!7"%2#!
R\\W8K!!61+*#2!:#$%I#!#29#$3+**(!&%$+*!>13*#!2%$3+*3d3,?!+,4!#I30!+!>34#!'+,?#!%-!>1320*#2!+,4!
$+**2!1#+'4!3,-'#O/#,0*(!4/'3,?!%01#'!+$03&303#2J!2/$1!+2!-%'+?3,?!+,4!'#203,?!7=%'4!R\Y\J!`+''#00P
F#,,+'4!#0!+*K!R\\[J!L1%I2#,!#0!+*K!WXXW8K!!"#234#,02!29#,4!+:%/0!RWPR]!9#'$#,0!%-!01#3'!03I#!
#,?+?#4!3,!2%$3+*3d3,?!7c#3I*3$1P`%'+,!R\YYJ!=%'4!R\Y\J!.+/*3032!#0!+*K!WXXX8K!!L'+,23#,0!>1+*#2!
2%$3+*3d#!*#22!01+,!'#234#,02!+,4!4%!2%!I%20!%-0#,!+-0#'!2/$$#22-/*!1/,02!7c#3I*3$1P`%'+,!R\YYJ!
`+3'4!+,4!C3**!R\\]J!=%'4!+,4!H**32!R\\\J!.+/*3032!#0!+*K!WXXX8K!
!
.#&#'+*!43--#'#,$#2!3,!2%$3+*3d3,?!:#1+&3%'!1+&#!:##,!4%$/I#,0#4!+I%,?!'#234#,0!a3**#'!>1+*#!
$%II/,303#2!3,!01#!,%'01#+20#',!)+$3-3$!7=%'4!R\Y\J!=%'4!#0!+*K!WXXX8K!!.%/01#',!"#234#,02!
9#'-%'I!+#'3+*!4329*+(2!I%'#!-'#O/#,0*(!+,4!>301!?'#+0#'!&3?%'!01+,!;%'01#',!"#234#,02K!!L1#(!
+*2%!#,?+?#!3,!+!?'##03,?!$#'#I%,(!01+0!%$$/'2!>1#,!9%42!I##0!+-0#'!:#3,?!2#9+'+0#4!-%'!+!4+(!%'!
I%'#!7@2:%',#!R\Y[J!=%'4!#0!+*K!WXXX8K!!C/'3,?!0132!3,0#'+$03%,J!9%42!+99'%+$1!#+$1!%01#'!3,!0>%!
03?10!*3,#2J!20%9!-%'!RXPQX!2#$%,42!+0!01#!2/'-+$#!>1#,!RXP]X!I!+9+'0J!01#,!I#'?#!/,4#'>+0#'!
>301!$%,234#'+:*#!#N$30#I#,0J!&%$+*3d3,?J!+,4!91(23$+*!$%,0+$0K!!`#+$1!'/::3,?J!>13$1!3,&%*&#2!
>1+*#2!&32303,?!9+'03$/*+'!:#+$1#2!0%!'/:!01#3'!:%43#2!%,!2I%%01!9#::*#2!3,!21+**%>!>+0#'!
7B+$%:2#,!R\Y[8J!32!$%II%,!+I%,?!;%'01#',!"#234#,02J!:/0!1+2!,#&#'!:##,!%:2#'&#4!3,!
.%/01#',!"#234#,02!%'!0'+,23#,02!7=%'4!R\Y\J!=%'4!#0!+*K!WXXX8K!!`#+$1!'/::3,?!+*2%!%$$+23%,+**(!
%$$/'2!+I%,?!2%I#!.%/01#',!G*+2a+!"#234#,02!3,1+:303,?!)'3,$#!63**3+I!.%/,4!7<+0a3,!+,4!



!

!
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.+/*3032!R\\TJ!R\\Z8K!!L1#2#!#N+I9*#2!+'#!9+'03$/*+'*(!3**/20'+03&#!%-!01#!$/*0/'+*!&+'3+03%,!01+0!
$+,!%$$/'!+I%,?!01#2#!$%II/,303#2!76130#1#+4!#0!+*K!WXXT8K!
!
Courtship and mating.!!E%/'02139!+,4!I+03,?!:#1+&3%'!'#I+3,2!9%%'*(!4%$/I#,0#4!+I%,?!>3*4!
a3**#'!>1+*#2K!!B+$%:2#,!7R\Y[8!'#9%'0#4!2%I#!9'#*3I3,+'(!%:2#'&+03%,2K!!D,!$+903&#!230/+03%,2J!
I+*#2!I+(!$%/'0!+!9+'03$/*+'!#20'%/2!-#I+*#!-%'!]PRX!4+(2!+,4!1+&#!:##,!,%0#4!0%!$%9/*+0#!>301!
+,#20'%/2!+,4!9'#?,+,0!-#I+*#2!+2!>#**!7C/--3#*4!#0!+*K!R\\]8K!!D0!32!/,a,%>,!>1#01#'!23I3*+'!
:#1+&3%'!%$$/'2!3,!01#!>3*4K!
!
Parturition.!!.0+$#(!+,4!`+3'4!7R\\Z8!4#2$'3:#4!&+'3%/2!:#1+&3%'2!+22%$3+0#4!>301!01#!:3'01!%-!+!
'#234#,0!a3**#'!>1+*#J!>13$1!0%%a!9*+$#!>3013,!+!9%4!%-!RRPRQ!+,3I+*2K!!G,!3,43&34/+*!9'#2/I#4!
0%!:#!01#!I%01#'!>+2!2##,!I+a3,?!2#&#'+*!'+934!'%0+03%,2!+0!01#!2/'-+$#!4/'3,?!+!QXP2#$%,4!
9#'3%4K!!`3'01!01#,!+99+'#,0*(!0%%a!9*+$#!/,4#'>+0#'!+,4!>+2!3II#43+0#*(!-%**%>#4!:(!01'##!9%4!
I#I:#'2!*3-03,?!01#!,#>:%',!#,03'#*(!%/0!%-!01#!>+0#'!-%'!2#&#'+*!2#$%,42K!!S,/2/+*!2>3II3,?!
:#1+&3%'!:(!01#!?'%/9J!:%/02!%-!13?1P29##4!2>3II3,?!+,4!9#'$/223&#!+$03&30(J!+,4!+44303%,+*!
*3-03,?!%-!01#!$+*-!>+2!2##,!4/'3,?!01#!,#N0!0>%!1%/'2K!!`%/02!%-!,/'23,?!0+a#!9*+$#!:%01!
/,4#'>+0#'!+,4!+0!01#!2/'-+$#!7B+$%:2#,!R\Y[8K!!;#>:%',!$+*&#2!3,!$+903&30(!1+&#!:##,!%:2#'&#4!
0%!,/'2#!+,!+&#'+?#!%-!QWPQT!03I#2!9#'!4+(!0%0+*3,?!QKWPQK[!1%/'2!9#'!4+(J!>301!2/$a*3,?!:%/02!
*+203,?!+!I#+,!%-![KYPZKW!I3,!75+20#*#3,!#0!+*K!WXXQ8K!
!
Alloparental care.!!;%,P'#9'%4/$03&#!-#I+*#!+,4!I+*#!a3**#'!>1+*#2!2%I#03I#2!0#,4!+,4!?3&#!
9+'#,0P*3a#!$+'#!0%!(%/,?!+,3I+*2!01+0!+'#!,%0!01#3'!%>,J!+!:#1+&3%'!a,%>,!+2!+**%9+'#,0+*!$+'#!
7c+#,#*!R\Y[J!6+30#!R\YY8K!!@*4#'!3II+0/'#2!+'#!$%II%,*(!01#!'#$393#,02!%-!2/$1!$+'#!+-0#'!
01#3'!I%01#'2!?3&#!:3'01!0%!,#>!$+*&#2K!!G4/*0!I+*#2!1+&#!%$$+23%,+**(!:##,!2##,!0%!i:+:(P230j!
?'%/92!%-!$+*&#2!+,4!U/&#,3*#2!7c+#,#*!R\Y[J!B+$%:2#,!R\Y[8K!
 
Care-giving behavior.!!L132!:#1+&3%'!32!43'#$0#4!+0!20'3$a#,!3,43&34/+*2!:(!%01#'!I#I:#'2!%-!+!
?'%/9!7n#,a%&3$1!R\QYJ!L%I3*3,!R\]ZJ!E+*4>#**!+,4!E+*4>#**!R\[[8K!!=%'4!#0!+*K!7WXXX8!
9/:*321#4!+,!+$$%/,0!%-!%,#!2/$1!3,$34#,0!3,&%*&3,?!+!9%4!$%I9'32#4!%-!+!I+*#J!-#I+*#J!+,4!0>%!
$+*&#2!3,!01#!.0'+30!%-!_#%'?3+!3,!R\ZQK!!@,#!%-!01#!$+*&#2!>+2!20'/$a!+,4!2#&#'#*(!3,U/'#4!:(!01#!
9'%9#**#'!%-!+!-#''(:%+0K!!L1#!I+*#!+,4!-#I+*#!2>+I!3,!$*%2#*(!+,4!$'+4*#4!01#!3,U/'#4!$+*-!
:#0>##,!01#I!0%!9'#&#,0!30!-'%I!0/',3,?!/9234#P4%>,K!!L1#!I+*#!'#?/*+'*(!'#9%2303%,#4!302#*-!0%!
I+3,0+3,!302!*%$+03%,!,#N0!0%!01#!$+*-K!
!
Aggressive behavior.!!G??'#223&#!3,0#'+$03%,2!:#0>##,!a3**#'!>1+*#2!+'#!'+'#*(!>30,#22#4K!!
`3201#'!7WXXW8!'#9%'0#4!%$$+23%,+*!+,0+?%,3203$!#,$%/,0#'2!3,&%*&3,?!01#!4329*+$#I#,0!%-!%,#!
a3**#'!>1+*#!9%4!:(!+,%01#'!+0!1#''3,?!-##43,?!230#2!3,!;%'>+(J!:/0!2/$1!:#1+&3%'!1+2!,#&#'!:##,!
2##,!3,!01#!,%'01#+20#',!)+$3-3$K!!L1#!9+'+**#*!2$+''3,?!9+00#',2!2##,!%,!01#!:+$a2!+,4!4%'2+*!-3,2!
%-!2%I#!a3**#'!>1+*#2!+'#!2/??#203&#!%-!3,0'+29#$3-3$!+??'#223%,!7.$1#--#'!R\[YJ!_'##,>%%4!#0!+*K!
R\ZTJ!B+$%:2#,!R\Y[J!e322#'!R\\Y8K!!c%>#&#'J!2%I#!%-!01#2#!I+'a3,?2!9%223:*(!'#2/*0!3,20#+4!
-'%I!2%$3+*!3,0#'+$03%,2!%'!01#!4#-#,23&#!'#29%,2#2!%-!93,,39#42!7B+$%:2#,!R\Y[J!=%'4!R\Y\J!
C+1*1#3I!+,4!c#(,3,?!R\\\8K!
!
Interactions between transients and residents.!!"#234#,0!a3**#'!>1+*#2!+'#!,%0!a,%>,!0%!3,0#'+$0!
2%$3+**(!>301!0'+,23#,0!>1+*#2K!!`+3'4!7WXXX8!2/II+'3d#4!#&34#,$#!01+0!I#I:#'2!%-!01#!0>%!
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E+*3-%',3+! ! ! ! !

W\!B+,!WXXX! <%,0#'#(!`+(! 5!+,4!F!9%42! =##43,?!%,!-321!7E13,%%ax8! RTJ!R]!
RQ!<+'!WXXQ! <%,0#'#(!`+(! F!9%4! P! RTJ!R[!
R[!=#:!WXX]! =+'+**%,!D2*+,42! F!9%4! P! RW!
W[!B+,!WXX[! )0K!"#(#2! F!9%4! P! RZ!
WT!B+,!WXXZ! .+,!='+,$32$%! 5!9%4! P! RWJ!RT!
RY!<+'!WXXZ! =%'0!`'+??! F!9%4! P! RW!
WT!<+'!WXXZ! <%,0#'#(!`+(! 5!+,4!F!9%42! P! RT!
+
!Q3/!-#2,#.$2!/3!.3,!#59-=!,7+,!,7'!'.,#&'!93/!1+2!9&'2'.,)

G
!83%&F'2^!(H!"3&/!',!+-)!>ABBB@_!AH!V)!N)!\)!"3&/H!Q+F#4#F!\#3-3$#F+-!8,+,#3.H!

;'9+&,5'.,!34!"#27'&#'2!+./!WF'+.2!Y+.+/+H!P+.+#53H!\&#,#27!Y3-%5G#+_!MH!R7'!D7+-'!I%2'%5!2#$7,#.$!+&F7#0'2!>(?XK`ABB[@H!

"&#/+=!<+&G3&H!D+27#.$,3._!EH!Q)!L'+&#.H!P+,#3.+-!I+&#.'!I+55+-!*+G3&+,3&=H!:-+26+!"#27'&#'2!8F#'.F'!Y'.,'&H!8'+,,-'H!

D+27#.$,3._!JH!;)!a--#4&#,H!Y'.,'&!43&!D7+-'!C'2'+&F7H!"&#/+=!<+&G3&H!D+27#.$,3._![H!I)!V3=F'H!"#27'&#'2!+./!WF'+.2!Y+.+/+H!

]+.F3%0'&H!\&#,#27!Y3-%5G#+_!XH!83%,71'2,!"#27'&#'2!8F#'.F'!Y'.,'&H!*+!V3--+H!Y+-#43&.#+_!KH!P3&,71'2,!"#27'&#'2!8F#'.F'!Y'.,'&H!

8'+,,-'H!D+27#.$,3._!?H!\#$$!',!+-)!>(??B@_!(BH!Y+-+5G36#/#2!',!+-)!>ABBE@_!((H!;)!;%44#'-/H!Q3&,-+./!8,+,'!b.#0'&2#,=H!Q3&,-+./H!

W&'$3._!(AH!N)!Y)!\+-F35GH!Y'.,'&!43&!D7+-'!C'2'+&F7H!"&#/+=!<+&G3&H!D+27#.$,3._!(M!Y+2F+/#+!C'2'+&F7!Y3--'F,#0'H!W-=59#+H!

D+27#.$,3._!(EH!P)!:)!\-+F6H!I3.,'&'=!\+=!D7+-'!D+,F7H!Q+F#4#F!L&30'H!Y+-#43&.#+_!(JH!\-+F6!',!+-)!>ABB(@_!([H!I3.,'&'=!\+=!

D7+-'!D+,F7!>ABBM@_!(XH!8)!:--'.H!P+,#3.+-!Q+&6!8'&0#F'H!Q,)!C'='2H!Y+-#43&.#+)!
F!
Y+&F+22!#/'.,#4#'/!G=!$'.',#F!,'2,#.$)!



!

!
B+,/+'(!WXXY! DDPQW!! ;<=.!

>301!*+'?#!'/,2!%-!2+*I%,J!>301!-##43,?!>30,#22#4!3,!WXXX!7`*+$a!#0!+*K!WXXR8K!!F!9%4!>+2!+*2%!
2##,!-##43,?!%,!/,34#,03-3#4!2+*I%,!%--!6#209%'0J!6+213,?0%,J!3,!<+'$1!WXXT!4/'3,?!01#!29'3,?!
E13,%%a!'/,!3,!01#!E%*/I:3+!"3&#'!7<K!`K!c+,2%,J!9#'2K!%:2KJ!3,!5'+1,!#0!+*K!WXXT+8K!!!
!
"#2#+'$1!/94+0#!
!

!
G&+3*+:*#!3,-%'I+03%,!2/??#202!01+0!5!+,4!F!9%42!0'+&#*!0%!,%'01#',!e+,$%/&#'!D2*+,4!+,4!
%$$+23%,+**(!0%!01#!o/##,!E1+'*%00#!D2*+,42!4/'3,?!<+(!+,4!B/,#K!!</*039*#!23?103,?2!1+&#!:##,!
I+4#!4/'3,?!0132!9#'3%4!,#+'!L%-3,%!%,!01#!>#20P$#,0'+*!$%+20!%-!e+,$%/&#'!D2*+,4!75'+1,!#0!+*K!
WXXT+8K!!`%01!9%42!2%I#03I#2!I+a#!01#3'!3,303+*!29'3,?!#,0'(!3,0%!01#!.0'+30!%-!_#%'?3+!&3+!
B%1,20%,#!.0'+30!7=%'4!#0!+*K!WXXX8J!3I9*(3,?!'#?/*+'!I%&#I#,0!+'%/,4!01#!,%'01#',!#,4!%-!
e+,$%/&#'!D2*+,4K!!@,!WY!<+(!WXXQJ!I#I:#'2!%-!:%01!9%42!>#'#!34#,03-3#4!-%'!01#!-3'20!03I#!3,!
01#!o/##,!E1+'*%00#!D2*+,42J!>1#,!+!?'%/9!%-!QX!%'!I%'#!>1+*#2!>+2!&3#>#4!%--!F+,?+'+!D2*+,4!
7]TyR]z;J!RQQyXWz68!+0!01#!,%'01!#,4!%-!01#!32*+,4!?'%/9!+:%/0!T[!aI!2%/01!%-!G*+2a+!7BK!5K!`K!
=%'4!+,4!_K!<K!H**32J!/,9/:*K!4+0+8K!!@01#'!'#$%'42!-'%I!0132!'#?3%,!3,$*/4#!01#!$+'$+22!%-!+,!!
/,34#,03-3#4!.%/01#',!"#234#,0!7'#$%?,3d#4!01'%/?1!?#,#03$!0#203,?8!01+0!>+2!-%/,4!%,!01#!>#20!
$%+20!%-!01#!o/##,!E1+'*%00#2!3,!B/,#!R\\]!7=%'4!#0!+*K!WXXX8!+,4!+,%01#'!4#+4!3,43&34/+*!-%/,4!
%--!E+9#!.$%00!+0!01#!,%'01>#20#',!039!%-!e+,$%/&#'!D2*+,4!3,!<+(!R\\[!7BK!5K!`K!=%'4J!9#'2K!
$%IIK8K!!L%!4+0#J!01#'#!32!,%!#&34#,$#!01+0!01#!.%/01#',!"#234#,02!0'+&#*!I%'#!01+,!]X!aI!
%--21%'#!7=%'4!#0!+*K!WXX]:8K!
!
C/#!0%!#N0#,23&#!$1+,?#2!3,!4320'3:/03%,!+,4!+:/,4+,$#!3,!I+,(!2+*I%,!20%$a2!+*%,?!01#!;%'01!
GI#'3$+,!>#20!$%+20!4/'3,?!01#!9+20!R]X!(#+'2J!30!32!9%223:*#!01+0!01#!$/''#,0!I%&#I#,0!9+00#',2!
%-!01#!.%/01#',!"#234#,02!+'#!2%I#>1+0!43--#'#,0!-'%I!01%2#!%-!2#&#'+*!$#,0/'3#2!+?%K!!D,!
9+'03$/*+'J!01#'#!32!29#$/*+03%,!01+0!01#!>1+*#2!I+(!1+&#!%,$#!:##,!'#?/*+'*(!+00'+$0#4!0%!01#!
E%*/I:3+!"3&#'!I%/01!%'!E#,0'+*!e+**#(J!>1#'#!3II#,2#!,/I:#'2!%-!2+*I%,!9'#&3%/2*(!
'#0/',#4!4/'3,?!01#3'!29+>,3,?!I3?'+03%,2K!!<%'3,!#0!+*K!7WXX[8!1+2!'#$#,0*(!+00#I90#4!0%!+22#22!
01#!#N0#,0!%-!9+20!I%&#I#,02!%-!01#2#!>1+*#2!0%!E+*3-%',3+!:(!#N+I3,3,?!I30%$1%,4'3+*!C;G!
-'%I!29#$3I#,2!$%**#$0#4!01#'#!-'%I!01#!I34PRYXX2!0%!R\Z\K!!;%!.%/01#',!"#234#,02!>#'#!-%/,4!
3,!01#!2+I9*#!73K#KJ!%,*(!0'+,23#,0!+,4!%--21%'#!1+9*%0(9#2!>#'#!4#0#$0#48K!!G*01%/?1!0132!%/0$%I#!
32!,%0!$%,$*/23&#!9'%%-!01+0!.%/01#',!"#234#,02!434!,%0!1320%'3$+**(!&3230!E+*3-%',3+,!>+0#'2J!30!
4%#2!2/??#20!01+0!2/$1!I%&#I#,02!I+(!1+&#!:##,!3,-'#O/#,0!%'!13?1*(!2#+2%,+*!4/'3,?!01#!9+20!
R]X!(#+'2K!!
!
Northern Residents.!!C#2930#!$%,234#'+:*#!%&#'*+9!3,!01#3'!-/**!?#%?'+913$!4320'3:/03%,2!7=3?/'#!
Q8J!.%/01#',!+,4!;%'01#',!"#234#,02!I+3,0+3,!2#9+'+0#!'+,?#2!4/'3,?!I%20!%-!01#!(#+'K!!.%I#!
;%'01#',!"#234#,0!9%42!+'#!2##,!I%20!9'#43$0+:*(!-'%I!B/,#!0%!@$0%:#'!3,!>#20#',!B%1,20%,#!
.0'+30!+,4!o/##,!E1+'*%00#!.0'+30J!>1#'#!%$$/''#,$#!32!$*%2#*(!+22%$3+0#4!>301!2+*I%,!

D,!+44303%,!0%!01#!23?103,?!3,-%'I+03%,J!a3**#'!>1+*#!&%$+*3d+03%,2!>#'#!'#$%'4#4!:(!
1(4'%91%,#2!3,!$%+20+*!>+0#'2!7;6=.E!/,9/:*K!4+0+8!%--!6#209%'0J!E+9#!=*+00#'(!+,4!
`'30321!E%*/I:3+K!./$$#223&#!'#$%'43,?2J!3,!$%I:3,+03%,!>301!23?103,?2J!>3**!9'%&34#!
3,23?10!3,0%!01#!43'#$03%,!01#!>1+*#2!>#'#!0'+&#*3,?!+,4!1%>!-+'!01#(!I+(!:#!I%&3,?!3,!
21%'0!9#'3%42!%-!03I#!?3&3,?!/2!+!:#00#'!/,4#'20+,43,?!%-!$%+20+*!1+:30+0!/2#K!



!

!
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$%,?'#?+03,?!0%!#,0#'!29+>,3,?!'3&#'2!7<%'0%,!R\\XJ!;3$1%*!+,4!.1+$a*#0%,!R\\[J!=%'4!#0!+*K!
WXXX8K!!c%>#&#'J!01#!I+U%'30(!%-!+,3I+*2!%$$/'!-+'01#'!,%'01!4/'3,?!0132!2#+2%,!3,!9+22+?#2!+,4!
3,*#02!%-!01#!$#,0'+*!+,4!,%'01#',!`'30321!E%*/I:3+!$%+20J!3,!c#$+0#!.0'+30!+,4!o/##,!E1+'*%00#!
D2*+,42J!+,4!'#+$13,?!='#4#'3$a!.%/,4!3,!2%/01#+20#',!G*+2a+!7;3$1%*!+,4!.1+$a*#0%,!R\\[J!
C+1*1#3I!#0!+*K!R\\ZJ!=%'4!#0!+*K!WXXX8K!!F#22!3,-%'I+03%,!32!+&+3*+:*#!%,!01#!>3,0#'!4320'3:/03%,!
%-!;%'01#',!"#234#,02J!:/0!/2#!%-!B%1,20%,#!.0'+30!+,4!,#3?1:%'3,?!+'#+2!4#$*3,#2!I+'a#4*(!
4/'3,?!0132!03I#!7<%'0%,!R\\XJ!;3$1%*!+,4!.1+$a*#0%,!R\\[8K!!L1#!0>%!$%II/,303#2!%$$/'!
2(I9+0'3$+**(!+0!03I#2!4/'3,?!01#!29'3,?J!>1#,!2%I#!.%/01#',!"#234#,02!&3230!,%'01#',!
e+,$%/&#'!D2*+,4!+,4!01#!o/##,!E1+'*%00#!D2*+,42!7@2:%',#!R\\\J!=%'4!#0!+*K!WXXX8K!!;%'01#',!
"#234#,0!9%42!1+&#!:##,!'+'#*(!4%$/I#,0#4!3,!6+213,?0%,!.0+0#!+0!*%$+03%,2!+2!-+'!2%/01!+2!
63**39+!`+(!7E+*+I:%a3432!#0!+*K!WXXTJ!63*#2!WXXTM!CK!5K!H**3-'30J!/,9/:*K!4+0+M!BK!5K!`K!=%'4J!
/,9/:*K!4+0+J!;6=.EJ!/,9/:*K!4+0+8K!
!
West coast transients.!!L132!32!01#!%,*(!0'+,23#,0!$%II/,30(!01+0!%&#'*+92!3,!'+,?#!>301!01#!
.%/01#',!"#234#,02J!:#3,?!4320'3:/0#4!-'%I!01#!F%2!G,?#*#2!+'#+!%-!2%/01#',!E+*3-%',3+!0%!01#!D$(!
.0'+30!+,4!_*+$3#'!`+(!'#?3%,!%-!2%/01#+20#',!G*+2a+!7=3?/'#!TM!=%'4!+,4!H**32!R\\\J!`+3'4!WXXRJ!
`+''#00PF#,,+'4!+,4!H**32!WXXRM!;K!GK!`*+$aJ!9#'2K!$%IIK8K!!L'+,23#,0!>1+*#2!+'#!$%,234#'#4!
-+'01#'!'+,?3,?!+,4!I%'#!/,9'#43$0+:*#!3,!01#3'!4+3*(!I%&#I#,02!01+,!'#234#,02K!!C#0+3*#4!
3,-%'I+03%,!%,!2#+2%,+*!I%&#I#,02!32!,%0!+&+3*+:*#!:#$+/2#!%-!01#!'#*+03&#*(!-#>!34#,03-3$+03%,2!
I+4#!%-!,#+'*(!+**!3,43&34/+*2K!!D,!$%,0'+20!0%!01#!.%/01#',!"#234#,02J!0'+,23#,0!9+00#',2!%-!
%$$/''#,$#!21%>!*#22!2#+2%,+*!$1+,?#!3,!+:/,4+,$#!+,4!4320'3:/03%,J!>13$1!9'%:+:*(!'#*+0#2!0%!
01#!(#+'P'%/,4!9'#2#,$#!%-!01#3'!I+'3,#!I+II+*!9'#(!7=%'4!+,4!H**32!R\\\8K!!`+2#4!%,!91%0%P
34#,03-3$+03%,!'#$%'42J!2%I#!0'+,23#,02!+'#!'#?/*+'*(!2##,!3,!9+'03$/*+'!2/:P'#?3%,2!7#K?KJ!
I%4#'+0#*(!23d#4!+'#+2!%-!`'30321!E%*/I:3+!+,4!2%/01#+20#',!G*+2a+8J!>1#'#+2!%01#'!3,43&34/+*2!
0'+&#*!+$'%22!I/$1!%-!01#!$%II/,30(b2!?#%?'+913$!'+,?#!7=%'4!+,4!H**32!R\\\8K!!"#?3%,+*P2$+*#!
I%&#I#,02!+'#!#&34#,0!3,!I+,(!%-!01#!0'+,23#,02!34#,03-3#4!3,!`'30321!E%*/I:3+!%'!6+213,?0%,J!
>301!2*3?10*(!I%'#!01+,!1+*-!7RRR!%-!WX[!+,3I+*28!1+&3,?!:##,!23?10#4!3,!2%/01#+20#',!G*+2a+!
7C+1*1#3I!#0!+*K!R\\ZJ!=%'4!+,4!H**32!R\\\8K!!G:%/0!RQ!9#'$#,0!%-!01#!3,43&34/+*2!91%0%?'+91#4!
%--!E+*3-%',3+!1+&#!:##,!%:2#'&#4!3,!6+213,?0%,J!`'30321!E%*/I:3+J!%'!G*+2a+!7`*+$a!#0!+*K!
R\\Z8K!!<%20!0'+,23#,0!23?103,?2!3,!6+213,?0%,!+,4!+'%/,4!e+,$%/&#'!D2*+,4!%$$/'!3,!01#!
2/II#'!+,4!#+'*(!-+**J!>1#,!&3#>3,?!#--%'0!32!?'#+0#20!+,4!1+':%'!2#+*2!9/9!7<%'0%,!R\\XJ!`+3'4!
+,4!C3**!R\\]J!@*2%,!R\\YJ!=%'4!+,4!H**32!R\\\8K!!@:2#'&+03%,2!3,!01#!_#%'?3+!`+23,!+,4!)/?#0!
.%/,4!+'#!$%,$#,0'+0#4!+'%/,4!2%/01#+20#',!e+,$%/&#'!D2*+,4J!01#!.+,!B/+,!D2*+,42J!+,4!01#!
2%/01#',!#4?#!%-!01#!_/*-!D2*+,42!7@*2%,!R\\YM!5K!EK!`+*$%I:J!/,9/:*K!4+0+8K!!.#&#'+*!/,/2/+*!
$+2#2!%-!0'+,23#,02!'#I+3,3,?!-%'!#N0#,4#4!9#'3%42!%-!03I#!3,!'#*+03&#*(!2I+**!+'#+2!1+&#!:##,!
4%$/I#,0#4J!3,$*/43,?!0>%!43--#'#,0!?'%/92!01+0!29#,0!]\!4+(2!3,!WXXQ!+,4!RZW!4+(2!3,!WXX]!3,!
c%%4!E+,+*!3,!)/?#0!.%/,4!7F%,4%,!WXX[8K!!G44303%,+*!3,-%'I+03%,!%,!01#!I%&#I#,02!%-!0132!
$%II/,30(!32!2/II+'3d#4!3,!=%'4!+,4!H**32!7R\\\8!+,4!63*#2!7WXXT8K!!!

Offshores.!!L1#!%--21%'#!$%II/,30(!32!4320'3:/0#4!-'%I!01#!+'#+!,%'01!%-!F%2!G,?#*#2!3,!
2%/01#',!E+*3-%',3+!0%!01#!#+20#',!G*#/03+,!D2*+,42!7=%'4!+,4!H**32!R\\\M!<K!HK!C+1*1#3IJ!
/,9/:*K!4+0+M!;K!GK!`*+$aJ!9#'2K!$%IIK8J!?3&3,?!30!01#!*+'?#20!?#%?'+913$!'+,?#!%-!+,(!a3**#'!
>1+*#!$%II/,30(!3,!01#!,%'01#+20#',!)+$3-3$K!!c%>#&#'J!I%&#I#,02!%-!3,43&34/+*!+,3I+*2!+'#!
9%%'*(!/,4#'20%%4!4/#!0%!01#!2I+**!,/I:#'2!%-!&#'3-3#4!%:2#'&+03%,2K!!G0!*#+20!WX!%-!01#!
+99'%N3I+0#*(!WXX!3,43&34/+*2!91%0%?'+91#4!3,!6+213,?0%,J!`'30321!E%*/I:3+J!+,4!G*+2a+!1+&#!
:##,!23?10#4!3,!E+*3-%',3+!7`*+$a!#0!+*K!R\\ZM!<K!HK!C+1*1#3IJ!/,9/:*K!4+0+8J!3,43$+03,?!01+0!!



!

!
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2%I#!I#I:#'2!%-!01#!9%9/*+03%,!0'+&#*!*%,?!4320+,$#2K!!./$1!0'+&#*!9+00#',2!I+(!:#!'#*+0#4!0%!01#!
I%&#I#,02!%-!I3?'+0%'(!-321!01+0!+'#!9%223:*(!#+0#,!75'+1,!#0!+*K!WXXT+8K!!@--21%'#!a3**#'!>1+*#2!
9'3I+'3*(!3,1+:30!%--21%'#!*%$+03%,2J!:/0!+'#!+*2%!2##,!3,!,#+'21%'#!$%+20+*!>+0#'2!+,4!
%$$+23%,+**(!3,!3,*+,4!>+0#'2!72##!2/II+'(!3,!63*#2!WXXT8K!
!
Dispersal among residents and transients.!!.%$3+*!4329#'2+*J!3,!>13$1!+,!+,3I+*!I%'#P%'P*#22!
9#'I+,#,0*(!4#9+'02!302!,+0+*!?'%/9!0%!*3&#!+*%,#!%'!3,!+22%$3+03%,!>301!/,'#*+0#4!3,43&34/+*2!
>13*#!'#I+3,3,?!9+'0!%-!01#!:'##43,?!9%9/*+03%,J!1+2!,#&#'!:##,!'#$%'4#4!3,!'#234#,0!a3**#'!
>1+*#2J!>13$1!I+3,0+3,!13?1*(!20+:*#!2%$3+*!:%,42!01'%/?1%/0!01#3'!*3&#2!7`3??!#0!+*K!R\\XJ!`+3'4!
WXXXJ!=%'4!#0!+*K!WXXX8K!!`(!$%I9+'32%,J!2/$1!4329#'2+*!32!:#*3#&#4!0%!%$$/'!$%II%,*(!3,!
0'+,23#,0!>1+*#2J!>301!U/&#,3*#2!+,4!+4/*02!%-!:%01!2#N#2!9+'03$39+03,?!7=%'4!+,4!H**32!R\\\J!`+3'4!
WXXXJ!`+3'4!+,4!6130#1#+4!WXXX8K!!D,!4%3,?!2%J!4329#'23,?!0'+,23#,02!$%,03,/#!0%!%$$/9(!01#3'!
*+'?#!,+0+*!?#%?'+913$!'+,?#2!01'%/?1%/0!01#3'!*3&#2K!
!
.#&#'+*!3,20+,$#2!%-!(%/,?!2%*30+'(!'#234#,0!a3**#'!>1+*#2!-%/,4!+>+(!-'%I!01#3'!,+0+*!9%42!1+&#!
:##,!'#$%'4#4!3,!6+213,?0%,!+,4!`'30321!E%*/I:3+!7`+*$%I:!WXXW8J!:/0!*3a#*(!'#9'#2#,0!
%'91+,#4!%'!9%%'*(!,/'0/'#4!3,43&34/+*2!01+0!:#$+I#!2#9+'+0#4!-'%I!01#3'!9%42!'+01#'!01+,!0'/#!
#N+I9*#2!%-!4329#'2+*K!!G,3I+*2!2/$1!+2!01#2#!+'#!:#*3#&#4!0%!/2/+**(!43#!'+01#'!01+,!'##20+:*321!
9#'I+,#,0!:%,42!>301!%01#'!'#234#,0!>1+*#2K!!GZQJ!+!%,#P(#+'!%*4!;%'01#',!"#234#,0!-#I+*#!$+*-J!
+99#+'#4!3,!)/?#0!.%/,4!3,!*+0#!WXXR!%'!#+'*(!WXXW!-+'!-'%I!1#'!#N9#$0#4!'+,?#!+,4!#&#,0/+**(!
0%%a!/9!'#234#,$#!,#+'!.#+00*#K!!.1#!'#I+3,#4!01#'#!/,03*!:#3,?!$+90/'#4!3,!B/,#!WXXWJ!+-0#'!
>13$1!21#!>+2!0'+,2*%$+0#4!:+$a!0%!E+,+43+,!>+0#'2!+,4!>+2!2/$$#22-/**(!'#/,30#4!>301!1#'!,+0+*!
9%4!3,!B%1,20%,#!.0'+30!7;%':#'?!#0!+*K!WXXQ8K!!GZQ!1+2!2/:2#O/#,0*(!:##,!2##,!>301!1#'!9%4!3,!
01#!2/II#'2!%-!WXXQ!01'%/?1!WXXZK!!L132!3,43&34/+*!2/--#'#4!-'%I!4#$*3,3,?!1#+*01!9'3%'!0%!302!
$+90/'#!+,4!>%/*4!1+&#!*3a#*(!43#4!>301%/0!1/I+,!3,0#'&#,03%,K!!F\YJ!+!.%/01#',!"#234#,0!I+*#J!
>+2!432$%&#'#4!3,!;%%0a+!.%/,4!%,!>#20#',!e+,$%/&#'!D2*+,4!3,!B/*(!WXXR!+-0#'!+99+'#,0*(!
:#$%I3,?!2#9+'+0#4!-'%I!F!9%4!+0!+:%/0!W!(#+'2!%-!+?#!+,4!'#234#4!+*%,#!01#'#!/,03*!WXX[K!!F\Y!
#,?+?#4!3,!-'#O/#,0!3,0#'+$03%,2!>301!&#22#*2!+,4!-*%+0!9*+,#2J!'#2/*03,?!3,!I3,%'!3,U/'3#2!0%!
13I2#*-!+,4!9'%9#'0(!4+I+?#K!!@,#!/,2/$$#22-/*!$+90/'#!+00#I90!>+2!$%,4/$0#4!3,!WXXTK!!C=@!
+,4!01#!*%$+*!<%>+$1+10!^</$1+*+10!-3'20!,+03%,2!:+,4!$%,4/$0#4!I%,30%'3,?!9'%?'+I2!0%!
#4/$+0#!:%+0#'2!0%!20+(!+>+(!-'%I!F\YK!!F\Y!>+2!a3**#4!:(!+!0/?:%+0!3,!<+'$1!WXX[K!
!
c+:30+0!S2#!
!
53**#'!>1+*#2!-'#O/#,0!+!&+'3#0(!%-!I+'3,#!1+:30+02!01+0!+'#!*3a#*(!2%/'$#2!%-!+4#O/+0#!9'#(!
'#2%/'$#2!+,4!4%!,%0!+99#+'!0%!:#!$%,20'+3,#4!:(!>+0#'!4#901J!0#I9#'+0/'#J!%'!2+*3,30(!7`+3'4!
WXXX8K!!G*01%/?1!01#!29#$3#2!%$$/'2!>34#*(!+2!+!9#*+?3$!3,1+:30+,0!%-!%9#,!%$#+,J!I+,(!
9%9/*+03%,2!29#,4!*+'?#!+I%/,02!%-!03I#!3,!21+**%>#'!$%+20+*!+,4!3,*+,4!I+'3,#!>+0#'2J!-%'+?3,?!
#&#,!3,!3,0#'P034+*!+'#+2!3,!U/20!+!-#>!I#0#'2!%-!>+0#'K!!53**#'!>1+*#2!0%*#'+0#!+!'+,?#!%-!>+0#'!
0#I9#'+0/'#2J!%$$/''3,?!-'%I!>+'I!0'%93$+*!2#+2!0%!9%*+'!'#?3%,2!>301!3$#!-*%#2!+,4!,#+'P-'##d3,?!
>+0#'2K!!`'+$a321!>+0#'2!+,4!'3&#'2!+'#!+*2%!%$$+23%,+**(!#,0#'#4!7.$1#--#'!+,4!.*399!R\TYJ!
L%I3*3,!R\]Z8K!!D,43&34/+*!a,%>*#4?#!%-!9'%4/$03&#!-##43,?!+'#+2!+,4!%01#'!29#$3+*!1+:30+02!
7#K?KJ!:#+$1!'/::3,?!230#28!32!9'%:+:*(!+,!3I9%'0+,0!4#0#'I3,+,0!3,!01#!2#*#$03%,!%-!*%$+03%,2!
&3230#4!+,4!32!*3a#*(!+!*#+',#4!0'+4303%,!9+22#4!-'%I!%,#!?#,#'+03%,!0%!01#!,#N0!7=%'4!#0!+*K!R\\Y8K!
!



!

!
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Residents.!!"#234#,0!+,4!0'+,23#,0!a3**#'!>1+*#2!#N13:30!2%I#>1+0!43--#'#,0!9+00#',2!%-!1+:30+0!/2#!
>13*#!3,!9'%0#$0#4!3,*+,4!>+0#'2J!>1#'#!I%20!%:2#'&+03%,2!+'#!I+4#!7c#3I*3$1P`%'+,!R\YYJ!
<%'0%,!R\\XJ!=#**#I+,!#0!+*K!R\\RJ!`+3'4!+,4!C3**!R\\]J!<+0a3,!+,4!.+/*3032!R\\ZJ!.$1##*!#0!+*K!
WXXR8K!!"#234#,02!?#,#'+**(!29#,4!I%'#!03I#!3,!4##9#'!>+0#'!+,4!%,*(!%$$+23%,+**(!#,0#'!>+0#'!
*#22!01+,!]!I!4##9!7c#3I*3$1P`%'+,!R\YYJ!`+3'4!WXXXJ!WXXRJ!c+/2#'!WXX[8K!!C320'3:/03%,!32!
20'%,?*(!+22%$3+0#4!>301!+'#+2!%-!?'#+0#'!2+*I%,!+:/,4+,$#!7c#3I*3$1P`%'+,!R\Y[+J!R\YYJ!
=#**#I+,!#0!+*K!R\\RJ!;3$1%*!+,4!.1+$a*#0%,!R\\[8J!:/0!'#2#+'$1!0%!4+0#!1+2!(3#*4#4!$%,-*3$03,?!
3,-%'I+03%,!%,!9'#-#''#4!-%'+?3,?!1+:30+02K!!.#&#'+*!20/43#2!1+&#!'#9%'0#4!01+0!.%/01#',!
"#234#,02!-##4!1#+&3*(!3,!+'#+2!$1+'+$0#'3d#4!:(!13?1P'#*3#-!/,4#'>+0#'!0%9%?'+91(J!2/$1!+2!
2/:2/'-+$#!$+,(%,2J!2#+I%/,02J!'34?#2J!+,4!20##9!2*%9#2!7c#3I*3$1P`%'+,!R\YYJ!=#**#I+,!#0!+*K!
R\\R8K!!./$1!-#+0/'#2!I+(!$%,$#,0'+0#!9'#(J!01#'#:(!'#2/*03,?!3,!?'#+0#'!9'#(!+&+3*+:3*30(J!+,4!:#!
/2#4!:(!01#!>1+*#2!+2!/,4#'>+0#'!:+''3#'2!0%!+22320!3,!1#'43,?!-321!7c#3I*3$1P`%'+,!R\YY8K!!L1#!
9'3I+'(!9'#(!+0!?'#+0#'!4#9012!I+(!:#!E13,%%a!2+*I%,J!>13$1!2>3I!+0!4#9012!+&#'+?3,?!W]PYX!
I!+,4!#N0#,43,?!4%>,!0%!QXXPTXX!I!7E+,4(!+,4!o/3,,!R\\\8K!!@01#'!2+*I%,342!I%20*(!3,1+:30!
01#!/99#'!QX!I!%-!01#!>+0#'!$%*/I,!7o/3,,!+,4!0#'c+'0!R\YZJ!o/3,,!#0!+*K!R\Y\J!"/??#'%,#!#0!+*K!
R\\XJ!D2134+!#0!+*K!WXXR8K!!c+/2#'!7WXX[8!+*2%!'#9%'0#4!+,!%&#'+**!0#,4#,$(!-%'!01#!.%/01#',!
"#234#,02!0%!%$$/'!3,!+'#+2!%-!20##9#'!0%9%?'+91(K!
!
D,!$%,0'+20J!c%#*d#*!7R\\Q8!'#9%'0#4!,%!$%''#*+03%,!:#0>##,!01#!-##43,?!:#1+&3%'!%-!'#234#,02!+,4!
:%00%I!0%9%?'+91(J!+,4!-%/,4!01+0!I%20!-%'+?3,?!0%%a!9*+$#!%&#'!4##9!%9#,!>+0#'!7TR!9#'$#,0!%-!
23?103,?28J!21+**%>!2*%9#2!7QW!9#'$#,08J!+,4!4##9!2*%9#2!7R\!9#'$#,08K!!=%'4!#0!+*K!7R\\Y8!
4#2$'3:#4!'#234#,02!+2!-'#O/#,0*(!-%'+?3,?!>3013,!]XPRXX!I!%-!21%'#!+,4!/23,?!20##9!,#+'21%'#!
0%9%?'+91(!0%!$%''+*!-321K!!`%01!%-!01#2#!20/43#2J!9*/2!01%2#!%-!`+3'4!#0!+*K!7WXXQJ!WXX]8J!1+&#!
'#9%'0#4!01+0!I%20!-##43,?!+,4!43&3,?!+$03&30(!%$$/'2!3,!01#!/99#'!QX!I!%-!01#!>+0#'!$%*/I,J!
>1#'#!I%20!2+*I%,!+'#!4320'3:/0#4!7.0+2a%!#0!+*K!R\Z[J!o/3,,!+,4!0#'c+'0!R\YZJ!o/3,,!#0!+*K!
R\Y\J!"/??#'%,#!#0!+*K!R\\XJ!@*2%,!+,4!o/3,,!R\\QJ!;3$1%*!+,4!.1+$a*#0%,!R\\[J!E+,4(!+,4!
o/3,,!R\\\J!`+3'4!WXXX8K!G44303%,+**(J!E13,%%a!2+*I%,!%$$/9(!,#+'21%'#!1+:30+02!I%'#!2%!01+,!
%01#'!2+*I%,342!7.0+2a%!#0!+*K!R\Z[J!o/3,,!#0!+*K!R\Y\8K!!"#+2%,2!-%'!01#!432$'#9+,$3#2!:#0>##,!
20/43#2!+'#!/,$*#+'J!:/0!I+(!'#2/*0!-'%I!3,0#'9%4!&+'3+03%,!+,4!43--#'#,$#2!3,!20/4(!I#01%4%*%?(!
7;3$1%*!+,4!.1+$a*#0%,!R\\[J!`+3'4!WXXR8K!!`+3'4!#0!+*K!7WXX]8!1+&#!'#$#,0*(!'#9%'0#4!+!213-0!0%!
21+**%>#'!4+(03I#!4#9012!+I%,?!.%/01#',!"#234#,02!:#0>##,!R\\Q!+,4!WXXWJ!>13$1!9%223:*(!
'#-*#$02!*%,?P0#'I!$1+,?#2!3,!9'#(!:#1+&3%'!%'!2#*#$03%,!%-!9'#(K!!@01#'!:#1+&3%'2J!2/$1!+2!'#203,?!
+,4!2%$3+*3d3,?J!+'#!9#'-%'I#4!3,!%9#,!>+0#'!>301!&+'3#4!:+01(I#0'(!7c#3I*3$1P`%'+,!R\YYJ!
=#**#I+,!#0!+*K!R\\R8K!!
!
c+:30+0!/2#!9+00#',2!-%'!.%/01#',!"#234#,0!9%42!&32303,?!01#!%/0#'!$%+20!+'#!&3'0/+**(!/,a,%>,K!!
.3?103,?2!%-!.%/01#',!"#234#,02!%--!01#!$%+20!%-!6+213,?0%,J!@'#?%,J!+,4!E+*3-%',3+!3,43$+0#!
01+0!01#(!+'#!/03*3d3,?!'#2%/'$#2!3,!01#!E+*3-%',3+!E/''#,0!#$%2(20#I!3,!$%,0'+20!0%!%01#'!;%'01!
)+$3-3$!'#234#,0!9%42!01+0!#N$*/23&#*(!/2#!'#2%/'$#2!3,!01#!G*+2a+,!_('#!2(20#IK!
!
c+:30+0!/2#!I+(!:#!+--#$0#4!:(!+,01'%9%?#,3$!-+$0%'2!2/$1!+2!2%/,4K!!G!20/4(!3,!`'30321!
E%*/I:3+!4%$/I#,0#4!+!$1+,?#!3,!1+:30+0!/2#!%-!a3**#'!>1+*#2!3,!'#29%,2#!0%!3,20+**+03%,!%-!
+$%/203$!1+'+22I#,0!4#&3$#2!7GcC28!+0!-321!-+'I2!7<%'0%,!+,4!.(I%,42!WXXW8K!!`%01!'#234#,02!
+,4!0'+,23#,02!>#'#!23?10#4!*#22!-'#O/#,0*(!3,!%,#!+'#+!>13*#!GcC2!>#'#!3,!/2#J!>13*#!3,!+!
23I3*+'!+'#+!3,!01#!'#?3%,!>1#'#!GcC2!>#'#!+:2#,0J!a3**#'!>1+*#!9'#2#,$#!'#I+3,#4!'#*+03&#*(!
20+:*#!4/'3,?!01#!2+I#!03I#!9#'3%4K!!<%'0%,!+,4!.(I%,42!7WXXW8!,%0#4!01+0!*%,?P0#'I!
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4329*+$#I#,0!%-!>1+*#2!:(!2%/,4!2%/'$#2!32!43--3$/*0!0%!4%$/I#,0!+,4!01#!#N+$0!I#$1+,32I!:(!
>13$1!2%/,4!$+,!4329*+$#!I+'3,#!I+II+*2!32!9%%'*(!/,4#'20%%4K!!!
!
Transients.!!L'+,23#,0!>1+*#2!+*2%!%$$/9(!+!>34#!'+,?#!%-!>+0#'!4#9012J!3,$*/43,?!4##9!+'#+2!
#N$##43,?!QXX!IK!!c%>#&#'J!0'+,23#,02!21%>!?'#+0#'!&+'3+:3*30(!3,!1+:30+0!/2#!01+,!'#234#,02J!>301!
2%I#!?'%/92!29#,43,?!I%20!%-!01#3'!03I#!-%'+?3,?!3,!21+**%>!>+0#'2!$*%2#!0%!21%'#!+,4!%01#'2!
1/,03,?!+*I%20!#,03'#*(!3,!%9#,!>+0#'!7c#3I*3$1P`%'+,!R\YYJ!=#**#I+,!#0!+*K!R\\RJ!`+3'4!+,4!
C3**!R\\]J!<+0a3,!+,4!.+/*3032!R\\Z8K!!.I+**!:+(2!+,4!,+''%>!9+22+?#2!+'#!#,0#'#4J!3,!$%,0'+20!0%!
'#234#,02!7<%'0%,!R\\XJ!.$1##*!#0!+*K!WXXR8K!!_'%/92!/23,?!,#+'21%'#!1+:30+02!%-0#,!$%,$#,0'+0#!
01#3'!+$03&30(!3,!21+**%>!>+0#'2!,#+'!93,,39#4!1+/*P%/0!230#2K!!613*#!-%'+?3,?J!01#2#!>1+*#2!%-0#,!
$*%2#*(!-%**%>!01#!21%'#*3,#J!#,0#'3,?!2I+**!:+(2!+,4!,+''%>!9+22+?#2J!$3'$*3,?!2I+**!32*#02!+,4!
'%$a2J!+,4!#N9*%'3,?!3,0#'P034+*!+'#+2!+0!13?1!034#2K!!L'+,23#,02!01+0!29#,4!I%'#!03I#!3,!%9#,!
>+0#'!9'%:+:*(!9'#(!I%'#!-'#O/#,0*(!%,!9%'9%32#2!+2!>#**!+2!93,,39#42K!
!
Occurrence along outer coastlines.!!G:/,4+,$#!9+00#',2!%-!a3**#'!>1+*#2!+'#!9%%'*(!a,%>,!-%'!
I+,(!%/0#'!$%+20+*!+'#+2!%-!>#20#',!;%'01!GI#'3$+K!!.#&#'+*!20/43#2!%--!6+213,?0%,!+,4!@'#?%,!
1+&#!'#9%'0#4!'#*+03&#*(!*%>!#,$%/,0#'!'+0#2!4/'3,?!2139:%',#!+,4!+#'3+*!2/'&#(2J!>301!I%20!
23?103,?2!I+4#!+*%,?!01#!$%,03,#,0+*!21#*-!>3013,!+:%/0!]X!aI!%-!*+,4!7_'##,!#0!+*K!R\\WJ!R\\QJ!
.1#*4#,!#0!+*K!WXXX8K!!e#'(!-#>!%:2#'&+03%,2!4/'3,?!01#2#!20/43#2!>#'#!34#,03-3+:*#!0%!$%II/,30(!
0(9#K!!53**#'!>1+*#2!>#'#!#,$%/,0#'#4!2%I#>1+0!I%'#!%-0#,!4/'3,?!+,%01#'!20/4(!:(!
E+*+I:%a3432!#0!+*K!7WXXT8J!>1%!$%,4/$0#4!2/II#'!2139!2/'&#(2!%--!01#!@*(I93$!)#,3,2/*+!-'%I!
R\\]PWXXWK!!L1#2#!'#2#+'$1#'2!4#0#$0#4!0'+,23#,0!>1+*#2!I%20!-'#O/#,0*(J!:/0!I#I:#'2!%-!01#!
.%/01#',!+,4!;%'01#',!"#234#,0!+,4!%--21%'#!$%II/,303#2!>#'#!+*2%!%:2#'&#4K!!.3?103,?2!>#'#!
I+4#!9'#4%I3,+,0*(!+0!I34P21#*-!4#9012!+&#'+?3,?!RXXPWXX!I!+,4!+0!4320+,$#2!%-!TXPYX!aI!-'%I!
*+,4K!!53**#'!>1+*#2!>#'#!+*2%!%$$+23%,+**(!%:2#'&#4!4/'3,?!+,%01#'!2#'3#2!%-!2139:%+'4!0'+,2#$02!
$%,4/$0#4!%--!E+*3-%',3+J!@'#?%,J!+,4!6+213,?0%,!-'%I!R\\RPWXXRJ!+*01%/?1!$%II/,30(!0(9#!
>+2!+?+3,!,%0!4#0#'I3,#4!7`+'*%>!WXXQJ!E+''#00+!#0!+*K!WXXT8K!
!
Use of rivers.!!53**#'!>1+*#2!3,!01#!,%'01#+20#',!)+$3-3$!%$$+23%,+**(!#,0#'!01#!*%>#'!'#+$1#2!%-!
'3&#'2!>13*#!-%'+?3,?K!!S2#!%-!01#!*%>#'!='+2#'!"3&#'!:(!'#234#,0!a3**#'!>1+*#2!1+2!:##,!'#9%'0#4!
7`+3'4!WXXRJ!9#'2K!$%IIK8!+,4!I+(!1+&#!3,&%*&#4!+,3I+*2!3,!9/'2/30!%-!2+*I%,K!!L'+,23#,02!1+&#!
:##,!'#$#,0*(!'#$%'4#4!3,!2#&#'+*!'3&#'2!%'!'3&#'!I%/012!3,!@'#?%,!75K!EK!`+*$%I:J!/,9/:*K!
4+0+8K!!.#&#'+*!3,20+,$#2!%-!>1+*#2!+2$#,43,?!/9!0%!RYX!aI!/9!01#!E%*/I:3+!"3&#'!+'#!a,%>,!
-'%I!01#!R\QX2!+,4!R\TX2!7.1#9+'4!R\QWJ!.$1#--#'!+,4!.*399!R\TY8J!:/0!30!32!,%0!a,%>,!>1#01#'!
01#2#!+,3I+*2!>#'#!'#234#,0!%'!0'+,23#,0!>1+*#2K!
!
Critical habitat under the ESA.  L1#!H.G!'#O/3'#2!01+0!;@GG!+,4!01#!SK.K!=321!+,4!63*4*3-#!
.#'&3$#!4#23?,+0#!$'303$+*!1+:30+0!-%'!29#$3#2!01+0!1+&#!:##,!*320#4!+2!01'#+0#,#4!%'!#,4+,?#'#4K!!
D,!2%!4%3,?J!01#!+?#,$3#2!I/20!/2#!01#!:#20!2$3#,03-3$!3,-%'I+03%,!+&+3*+:*#J!3,!+,!%9#,!9/:*3$!
9'%$#22J!>3013,!29#$3-3$!03I#-'+I#2K!!L1#!H.G!4#-3,#2!$'303$+*!1+:30+0!+2!29#$3-3$!+'#+2V!R8!>3013,!
01#!?#%?'+913$+*!+'#+!%$$/93#4!:(!01#!29#$3#2!+0!01#!03I#!%-!*3203,?J!3-!01#(!$%,0+3,!91(23$+*!%'!
:3%*%?3$+*!-#+0/'#2!#22#,03+*!0%!$%,2#'&+03%,J!+,4!01%2#!-#+0/'#2!I+(!'#O/3'#!29#$3+*!I+,+?#I#,0!
$%,234#'+03%,2!%'!9'%0#$03%,M!+,4!W8!%/0234#!01#!?#%?'+913$+*!+'#+!%$$/93#4!:(!01#!29#$3#2!3-!01#!
+?#,$(!4#0#'I3,#2!01+0!01#!+'#+!302#*-!32!#22#,03+*!-%'!$%,2#'&+03%,K!!`#-%'#!4#23?,+03,?!$'303$+*!
1+:30+0J!$+'#-/*!$%,234#'+03%,!I/20!:#!?3&#,!0%!01#!#$%,%I3$!3I9+$02J!3I9+$02!%,!,+03%,+*!
2#$/'30(J!+,4!%01#'!'#*#&+,0!3I9+$02!%-!29#$3-(3,?!+,(!9+'03$/*+'!+'#+!+2!$'303$+*!1+:30+0K!!L1#!
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.#$'#0+'(!%-!E%II#'$#!I+(!#N$*/4#!+,!+'#+!-'%I!$'303$+*!1+:30+0!3-!01#!:#,#-302!%-!#N$*/23%,!
%/0>#3?1!01#!:#,#-302!%-!4#23?,+03%,J!/,*#22!#N$*/43,?!01#!+'#+!>3**!'#2/*0!3,!01#!#N03,$03%,!%-!01#!
29#$3#2!$%,$#',#4K!!!
!
D,!;%&#I:#'!WXX[J!;<=.!4#23?,+0#4!$'303$+*!1+:30+0!-%'!.%/01#',!"#234#,0!a3**#'!>1+*#2K!!L1#!
4#23?,+0#4!+'#+!m!U/20!%&#'!WJ]XX!2O/+'#!I3*#2!PP!#,$%I9+22#2!9+'02!%-!c+'%!.0'+30!+,4!01#!SK.K!
>+0#'2!+'%/,4!01#!.+,!B/+,!D2*+,42J!01#!.0'+30!%-!B/+,!4#!=/$+!+,4!+**!%-!)/?#0!.%/,4!7=3?/'#!Z8K!!!
6#!9'%9%2#4!$'303$+*!1+:30+0!3,!B/,#!WXX[J!1#*4!9/:*3$!I##03,?2J!'#&3#>#4!+**!$%II#,02!+,4!,#>!
3,-%'I+03%,!9'%&34#4!:(!01#!9/:*3$!+,4!%01#'!'#&3#>#'2J!+,4!3,$%'9%'+0#4!I3,%'!'#&323%,2!3,0%!
01#!-3,+*!4#23?,+03%,!7;<=.!WXX[+J!ZR!="![\X]T8K!!!!
!
`+2#4!%,!01#!,+0/'+*!1320%'(!%-!01#!.%/01#',!"#234#,02!+,4!01#3'!1+:30+0!,##42J!>#!34#,03-3#4!01#!
-%**%>3,?!91(23$+*!%'!:3%*%?3$+*!-#+0/'#2!#22#,03+*!0%!$%,2#'&+03%,V!7R8!>+0#'!O/+*30(!0%!2/99%'0!
?'%>01!+,4!4#&#*%9I#,0M!7W8!9'#(!29#$3#2!%-!2/--3$3#,0!O/+,030(J!O/+*30(!+,4!+&+3*+:3*30(!0%!
2/99%'0!3,43&34/+*!?'%>01J!'#9'%4/$03%,!+,4!4#&#*%9I#,0J!+2!>#**!+2!%&#'+**!9%9/*+03%,!?'%>01M!
+,4!7Q8!9+22+?#!$%,4303%,2!0%!+**%>!-%'!I3?'+03%,J!'#203,?J!+,4!-%'+?3,?K!!='%I!01#!23?103,?2!+,4!
%01#'!4+0+J!>#!34#,03-3#4!01'##!{29#$3-3$!+'#+2J{!>3013,!01#!?#%?'+913$+*!+'#+!%$$/93#4!:(!01#!
29#$3#2J!$%,0+3,3,?!01#2#!-#+0/'#2K!!6#!$%,234#'#4!9'#2#,$#!+,4!I%&#I#,02!%-!01#!>1+*#2J!
:#1+&3%'+*!%:2#'&+03%,2!+,4!20/43#2J!+,4!%01#'!3,-%'I+03%,!0%!&#'3-(!01+0!%,#!%'!I%'#!%-!01#!
91(23$+*!%'!:3%*%?3$+*!-#+0/'#2!$+,!:#!-%/,4!3,!01#2#!01'##!+'#+2K!!6#!4#23?,+0#4!01'##!29#$3-3$!
+'#+2J!7R8!01#!./II#'!E%'#!G'#+!3,!c+'%!.0'+30!+,4!>+0#'2!+'%/,4!01#!.+,!B/+,!D2*+,42M!7W8!
)/?#0!.%/,4M!+,4!7Q8!01#!.0'+30!%-!B/+,!4#!=/$+J!>13$1!$%I9'32#!+99'%N3I+0#*(!WJ][X!2O/+'#!
I3*#2!%-!I+'3,#!1+:30+0!>3013,!01#!+'#+!%$$/93#4!:(!.%/01#',!"#234#,0!a3**#'!>1+*#2!3,!
6+213,?0%,!7=3?/'#!Z8K!!6#!434!,%0!1+&#!2/--3$3#,0!3,-%'I+03%,!0%!$%,234#'!c%%4!E+,+*!+2!
%$$/93#4!+0!01#!03I#!%-!*3203,?K!!E'303$+*!1+:30+0!3,$*/4#2!+**!>+0#'2!'#*+03&#!0%!+!$%,03?/%/2!
21%'#*3,#!4#*3I30#4!:(!01#!*3,#!+0!+!4#901!%-!WX!-##0!'#*+03&#!0%!#N0'#I#!13?1!>+0#'K!!.%I#!%-!
01#2#!+'#+2!%&#'*+9!>301!I3*30+'(!230#2J!>13$1!+'#!,%0!4#23?,+0#4!+2!$'303$+*!1+:30+0!:#$+/2#!01#(!
>#'#!4#0#'I3,#4!0%!1+&#!,+03%,+*!2#$/'30(!3I9+$02!01+0!%/0>#3?1!01#!:#,#-30!%-!4#23?,+03%,!+,4!
>#'#!01#'#-%'#!#N$*/4#4!/,4#'!H.G!2#$03%,!T7:87W8K!!6#!$%,$*/4#4!01+0!#N$*/23%,!%-!01#2#!+'#+2!
>%/*4!,%0!'#2/*0!3,!#N03,$03%,!%-!01#!.%/01#',!"#234#,02K!!6#!4#0#'I3,#4!01+0!01#!#$%,%I3$!
:#,#-302!%-!#N$*/23%,!%-!+,(!%-!01#!+'#+2!434!,%0!%/0>#3?1!01#!:#,#-302!%-!4#23?,+03%,J!+,4!>#!
01#'#-%'#!434!,%0!#N$*/4#!+,(!+'#+2!:+2#4!%,!#$%,%I3$!3I9+$02K!!6#!434!,%0!4#23?,+0#!$%+20+*!%'!
%--21%'#!+'#+2J!01%/?1!>#!4%!'#$%?,3d#!01+0!01#(!+'#!3I9%'0+,0!-%'!01#!.%/01#',!"#234#,0!a3**#'!
>1+*#2!+,4!+,03$39+0#!+44303%,+*!3,-%'I+03%,!%,!$%+20+*!1+:30+0!/2#!-'%I!'#2#+'$1!9'%U#$02!3,!01#!
$%I3,?!(#+'2K!
!
!
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"#9'%4/$03%,!+,4!_'%>01!
!
</$1!%-!01#!3,-%'I+03%,!%,!'#9'%4/$03%,!+,4!?'%>01!3,!a3**#'!>1+*#2!$%I#2!#301#'!-'%I!
%:2#'&+03%,2!%-!+,3I+*2!1#*4!3,!$+903&30(!%'!-'%I!*%,?P0#'I!91%0%P34#,03-3$+03%,!20/43#2!%-!01#!
'#234#,0!>1+*#!$%II/,303#2!3,!6+213,?0%,J!`'30321!E%*/I:3+J!+,4!G*+2a+!7@*#23/a!#0!+*K!R\\X+J!
WXX]J!<+0a3,!#0!+*K!WXXQ8K!!e+'3+03%,!3,!01#2#!9+'+I#0#'2!$+,!:#!#N9#$0#4!3,!%01#'!9%9/*+03%,2!
7=%'4!WXXW8K!
!
Mating system.!!53**#'!>1+*#2!+'#!9%*(?+I%/2!7C+1*1#3I!+,4!c#(,3,?!R\\\8K!!)+0#',30(!
+,+*(2#2!/23,?!I3$'%2+0#**30#!C;G!3,43$+0#!01+0!'#234#,0!I+*#2!,#+'*(!+*>+(2!I+0#!>301!-#I+*#2!
%/0234#!%-!01#3'!%>,!9%42J!01#'#:(!'#4/$3,?!01#!'32a2!%-!3,:'##43,?!7`+''#00PF#,,+'4!WXXXJ!
`+''#00PF#,,+'4!+,4!H**32!WXXR8K!!C3--#'#,$#2!3,!43+*#$02!&#'(!*3a#*(!+22320!+,3I+*2!3,!4#0#'I3,3,?!
01#!4#?'##!%-!'#*+0#4,#22!+I%,?!9'%29#$03&#!I+03,?!9+'0,#'2J!>301!-#I+*#!$1%3$#!9'%:+:*(!:#3,?!
01#!I+U%'!-+$0%'!3,!01#!I+03,?!2/$$#22!%-!I+*#2!7=%'4!R\Y\J!R\\RJ!=%'4!#0!+*K!WXXXJ!h/'a!#0!+*K!
WXXW8K!!@,*(!91(23$+**(!I+0/'#!I+*#2!+'#!a,%>,!0%!23'#!$+*&#2!7@*#23/a!#0!+*K!WXX]8K!
!
Mating season and estrous activity.!!<%20!I+03,?!3,!01#!;%'01!)+$3-3$!32!:#*3#&#4!0%!%$$/'!-'%I!
G9'3*!0%!@$0%:#'!7;3213>+a3!R\ZWJ!@*#23/a!#0!+*K!R\\X+J!WXX]J!<+0a3,!#0!+*K!R\\Z8K!!c%>#&#'J!
2I+**!,/I:#'2!%-!$%,$#903%,2!+99+'#,0*(!1+99#,!(#+'P'%/,4J!+2!#&34#,$#4!:(!:3'012!%-!$+*&#2!3,!
+**!I%,012K!
!
E+903&#!+4/*0!-#I+*#2!#N9#'3#,$#!9#'3%42!%-!I/*039*#!#20'%/2!$($*3,?!3,0#'29#'2#4!>301!3,0#'&+*2!
%-!,%,P$($*3,?!76+*a#'!#0!+*K!R\YYJ!"%:#$a!#0!+*K!R\\QJ!WXX]J!C/--3#*4!#0!+*K!R\\]8K!!L1#!*#,?012!
%-!01#2#!9#'3%42!+'#!13?1*(!&+'3+:*#J!:%01!>3013,!+,!3,43&34/+*!+,4!+!9%9/*+03%,K!!H20'%/2!$($*#!
*#,?012!+&#'+?#!TRPTT!4+(2!7'+,?#!t!RYP\R!4+(28J!>301!+!I#+,!%-!-%/'!$($*#2!7'+,?#!t!RPRW!
$($*#28!4/'3,?!9%*(#20'%/2K!!;%,P$($*3,?!3,0#'&+*2!*+20!+,!+&#'+?#!%-!ZPY!I%,012!7'+,?#!t!QPR[!
I%,0128!7"%:#$a!#0!+*K!R\\QJ!C/--3#*4!#0!+*K!R\\]8K!!)'%-3*#2!%-!'#9'%4/$03&#!1%'I%,#2!4/'3,?!
%&+'3+,!$($*#2!+,4!9'#?,+,$(!3,!$+903&#!-#I+*#2!+'#!9'#2#,0#4!:(!6+*a#'!#0!+*K!7R\YY8J!C/--3#*4!
#0!+*K!7R\\]8J!+,4!"%:#$a!#0!+*K!7WXX]8K!
!
Calving interval.!!H203I+0#2!%-!$+*&3,?!3,0#'&+*2J!4#-3,#4!+2!01#!*#,?01!%-!03I#!:#0>##,!01#!:3'012!
%-!2/'&3&3,?!$+*&#2J!+&#'+?#!-'%I!TK\!0%!ZKZ!(#+'2!7'+,?#!t!WPRT!(#+'28!3,!'#234#,0!a3**#'!>1+*#2!
7@*#23/a!#0!+*K!R\\X+J!WXX]J!5'+1,!#0!+*K!WXXWJ!WXXT+J!<+0a3,!#0!+*K!WXXQ8!+,4!'+,?#!-'%I!QKXPYKQ!
(#+'2!-%'!%01#'!9%9/*+03%,2!3,!01#!;%'01!G0*+,03$!+,4!G,0+'$03$+!7E1'320#,2#,!R\YTJ!)#''3,!+,4!
"#3**(!R\YT8K!!=#I+*#2!3,!$+903&30(!1+&#!9'%4/$#4!$+*&#2!WKZPTKY!(#+'2!+9+'0!7C/--3#*4!#0!+*K!
R\\]8K!!.%I#!-#I+*#2!I+(!:#$%I#!9'#?,+,0!+?+3,!'#*+03&#*(!2%%,!+-0#'!01#!*%22!%-!+!$+*-K!!c%(0!
7R\\X8!$30#4!+!$+903&#!-#I+*#!01+0!?+&#!:3'01!R\!I%,012!+-0#'!01#!4#+01!%-!1#'!9'#&3%/2!,#>:%',!
$+*-!+,4!@*#23/a!#0!+*K!7WXX]8!,%0#4!01'##!;%'01#',!"#234#,0!-#I+*#2!01+0!*%20!$+*&#2!+,4!>#'#!
2##,!>301!,#>!$+*&#2!0>%!2/II#'2!*+0#'K!!B+$%:2#,!7R\Y[8!%:2#'&#4!$%9/*+03%,!3,!+!>3*4!-#I+*#!
01+0!1+4!?3&#,!:3'01!0%!+,4!01#,!*%20!+!$+*-!01#!9'#&3%/2!(#+'K!!E+*&3,?!3,0#'&+*!4%#2!,%0!+99#+'!0%!
:#!+--#$0#4!:(!+!-#I+*#b2!+?#!7@*#23/a!#0!+*K!WXX]8K!!.#&#'+*!+/01%'2!1+&#!2/??#20#4!01+0!:3'01!
'+0#2!3,!2%I#!9%9/*+03%,2!I+(!:#!4#,230(!4#9#,4#,0!7=%>*#'!R\YTJ!5+2/(+!+,4!<+'21!R\YTJ!
`'+/*0!+,4!E+2>#**!R\\QJ!C+1*1#3I!+,4!c#(,3,?!R\\\8K!!c%>#&#'J!,%!20/4(!1+2!$%,-3'I#4!0132!
0'+30!+I%,?!'#234#,0!>1+*#2!3,!01#!,%'01#+20#',!)+$3-3$!7L+(*%'!+,4!)*+0#'!WXXR!@*#23/a!#0!+*K!
WXX]8K!!@*#23/a!#0!+*K!7R\\X+8!'#9%'0#4!I#+,!+,,/+*!9'#?,+,$(!'+0#2!%-!]WKY!9#'$#,0!-%'!'#234#,0!
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-#I+*#2!%-!'#9'%4/$03&#!+?#!+,4!Q]KT!9#'$#,0!-%'!+**!I+0/'#!'#234#,0!-#I+*#2!3,!6+213,?0%,!+,4!
`'30321!E%*/I:3+K!
!
Gestation period.!!_#20+03%,!9#'3%42!3,!$+903&#!a3**#'!>1+*#2!+&#'+?#!+:%/0!RZ!I%,012!7I#+,! !
.C!t!]WR! !WX!4+(2J!'+,?#!t!T[YP]]T!4+(28!7G29#'!#0!+*K!R\YYJ!6+*a#'!#0!+*K!R\YYJ!C/--3#*4!#0!+*K!
R\\]J!"%:#$a!#0!+*K!WXX]8K!!=#0+*!4#&#*%9I#,0!+,4!I%'91%*%?(!1+&#!:##,!4#2$'3:#4!3,!2#&#'+*!
20/43#2!7L/',#'!RYZWJ!_/*4:#'?!+,4!;+,2#,!RY\TJ!`#,3'2$1a#!+,4!E%',#**!R\YZ8K!
!
Calving season and characteristics of newborns.!!D,!'#234#,0!a3**#'!>1+*#2J!:3'012!%$$/'!*+'?#*(!
-'%I!.#90#I:#'!0%!C#$#I:#'!7+,4!9'%:+:*(!#N0#,43,?!01'%/?1!01#!>3,0#'8J!:/0!$+,!0+a#!9*+$#!
4/'3,?!+,(!I%,01!7@*#23/a!#0!+*K!WXX]8K!!)+'0/'303%,!4+0#2!+'#!01%/?10!0%!:#!I+3,*(!-'%I!
;%&#I:#'!0%!=#:'/+'(!3,!01#!;%'01!G0*+,03$!7B%,2?w'4!+,4!F(21%#*!R\ZXJ!H&+,2!R\YY8!+,4!-'%I!
B+,/+'(!0%!G9'3*!3,!01#!G,0+'$03$J!>13$1!$%''#29%,42!01#'#!0%!01#!*+0#!+/20'+*!2/II#'!7G,4#'2%,!
R\YW8K!!@,*(!23,?*#!$+*&#2!+'#!:%',K!!.#&#'+*!9'#&3%/2!'#9%'02!%-!0>3,2!7#K?KJ!@*#23/a!#0!+*K!R\\X+J!
`+3'4!WXXX8!1+&#!9'%&#,!#''%,#%/2!7=%'4!+,4!H**32!R\\\8K!!;#+'*(!+**!$+*&#2!+'#!:%',!0+3*P-3'20!
7C/--3#*4!#0!+*K!R\\]8K!!;#>:%',2!I#+2/'#!WKWPWKZ!I!*%,?!+,4!>#3?1!+:%/0!WXX!a?!7;3213>+a3!
+,4!c+,4+!R\]YJ!@*#23/a!#0!+*K!R\\X+J!E*+'a!#0!+*K!WXXXJ!=%'4!WXXW8K!!c#(,3,?!7R\YY8!'#9%'0#4!+!
I#+,!*#,?01!%-!WKQ[!I!3,!,%'01#+20#',!)+$3-3$!$+*&#2K!!.#N!'+03%2!+0!:3'01!+'#!9'%:+:*(!RVR!
7C+1*1#3I!+,4!c#(,3,?!R\\\8K!!L+(*%'!+,4!)*+0#'!7WXXR8!'#9%'0#4!+!2#N!'+03%!%-!]Z!9#'$#,0!I+*#2!
+I%,?![]!.%/01#',!"#234#,0!$+*&#2!:%',!+-0#'!R\ZQJ!:/0!0132!434!,%0!43--#'!23?,3-3$+,0*(!-'%I!+!
RVR!2#N!'+03%K!!
!
Development and growth of young.!!E+*&#2!'#I+3,!$*%2#!0%!01#3'!I%01#'2!4/'3,?!01#3'!-3'20!(#+'!
%-!*3-#J!%-0#,!2>3II3,?!2*3?10*(!:#13,4!+,4!0%!01#!234#!%-!01#!I%01#'b2!4%'2+*!-3,K!!6#+,3,?!+?#!
'#I+3,2!/,a,%>,J!:/0!,/'23,?!9'%:+:*(!#,42!+0!RPW!(#+'2!%-!+?#!7c+#,#*!R\Y[J!G29#'!#0!+*K!R\YYJ!
5+20#*#3,!#0!+*K!WXXQ8K!!L%%01!#'/903%,!:#?3,2!-'%I!2#&#'+*!0%!RR!>##a2!%-!+?#J!>13$1!32!+:%/0!01#!
03I#!01+0!$+*&#2!:#?3,!0+a3,?!2%*34!-%%4!-'%I!01#3'!I%01#'2!7c+#,#*!R\Y[J!G29#'!#0!+*K!R\YYJ!
c#(,3,?!R\YYJ!5+20#*#3,!#0!+*K!WXXQ8K!!G29#'!#0!+*K!7R\YY8!'#9%'0#4!+!$+903&#!$+*-!01+0!$%,2/I#4!
[K[!a?!%-!-321!9#'!4+(!+0!]!I%,012!%-!+?#!+,4!WW!a?!9#'!4+(!%-!-321!+,4!2O/34!+0!R]!I%,012!%-!+?#K!!
G,%01#'!$+903&#!+,3I+*!3,$'#+2#4!302!-%%4!$%,2/I903%,!-'%I!+:%/0!WW!a?!9#'!4+(!+0!%,#!(#+'!%-!
+?#!0%!+:%/0!T]!a?!+0!RX!(#+'2!%-!+?#!75+20#*#3,!+,4!e+/?1+,!R\Y\8K!!G2!(%/,?!a3**#'!>1+*#2!
?'%>!%*4#'J!01#(!29#,4!3,$'#+23,?!+I%/,02!%-!03I#!>301!23:*3,?2!+,4!%01#'!9%4!I#I:#'2!7c+#,#*!
R\Y[8K!!B/&#,3*#2!+'#!#29#$3+**(!+$03&#!+,4!$/'3%/2K!!L1#(!'#?/*+'*(!U%3,!2/:?'%/92!%-!2#&#'+*!
%01#'!(%/,?20#'2!+,4!9+'03$39+0#!3,!$1+23,?J!*#+93,?J!+,4!13?1P29##4!9%'9%323,?K!!h%/,?!I+*#2!%-!
WP[!(#+'2!%-!+?#!+*2%!#,?+?#!3,!4329*+(2!%-!2#N/+*!:#1+&3%'K!!GI%,?!'#234#,0!>1+*#2J!I+0#',+*!
+22%$3+03%,2!2*%>*(!>#+a#,!+2!U/&#,3*#2!'#+$1!+4%*#2$#,$#!7c+#,#*!R\Y[8J!:/0!0(93$+**(!$%,03,/#!
>#**!3,0%!+4/*01%%4K!!!
!
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a3**#'!>1+*#2K!
! !
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R+G-'!J)!!Q39%-+,#3.!+./!93/!2#O'2!34!83%,7'&.!+./!P3&,7'&.!C'2#/'.,!6#--'&!17+-'2!#.!

D+27#.$,3.!+./!\&#,#27!Y3-%5G#+H!(?[BSABBJ)!
! ! .%/01#',!"#234#,02+! ! ;%'01#',!"#234#,02:!

h#+'! B!9%4! 5!9%4! F!9%4! L%0+*! L%0+*!
R\[X! P! P! P! ZY! \Z!
R\[R! P! P! P! Z\! \Y!
R\[W! P! P! P! YW! RXR!
R\[Q! P! P! P! Y]! RX]!
R\[T! P! P! P! \X! RRX!
R\[]! P! P! P! \T! RRZ!
R\[[! P! P! P! \]! RR]!
R\[Z! P! P! P! \[! RR\!
R\[Y! P! P! P! Y\! RWX!
R\[\! P! P! P! YR! RRR!
R\ZX! P! P! P! YX! RXY!
R\ZR! P! P! P! [Z! RRQ!
R\ZW! P! P! P! [\! RR]!
R\ZQ! P! P! P! ZR! RWR!
R\ZT! R]! R[! Q\! ZX! RWQ!
R\Z]! R]! R]! TR! ZR! RQW!
R\Z[! R[! RT! TX! ZX! RQR!
R\ZZ! RY! R]! T[! Z\! RQT!
R\ZY! RY! R]! T[! Z\! RQZ!
R\Z\! R\! R]! TZ! YR! RTX!
R\YX! R\! R]! T\! YQ! RTZ!
R\YR! R\! R]! TZ! YR! R]X!
R\YW! R\! RT! T]! ZY! R]R!
R\YQ! R\! RT! TQ! Z[! R]]!
R\YT! RZ! RT! TQ! ZT! R][!
R\Y]! RY! RT! T]! ZZ! R[Q!
R\Y[! RZ! R[! TY! YR! RZR!
R\YZ! RY! RZ! T\! YT! RZZ!
R\YY! R\! RY! TY! Y]! RYX!
R\Y\! RY! RZ! ]X! Y]! RYZ!
R\\X! RY! RY! ]Q! Y\! R\T!
R\\R! WX! RZ! ]]! \W! WXR!
R\\W! R\! R[! ][! \R! R\\!
R\\Q! WR! RZ! ]\! \Z! R\Z!
R\\T! WX! R\! ]Z! \[! WXW!
R\\]! WW! RY! ]Y! \Y! WX]!
R\\[! WW! R\! ][! \Z! WRW!
R\\Z! WR! R\! ]W! \W! WWX!
R\\Y! WW! RY! T\! Y\! WR[!
R\\\! WX! RZ! TY! Y]! WR[!
WXXX! R\! RZ! TZ! YQ! WX\!
WXXR! WX! RY! TQ! YR! WXR!
WXXW! WX! R\! TT! YQ! WXW!
WXXQ! WW! WX! TW! YT! WXQ!
WXXT! WQ! WR! TT! YY! WR\!
WXX]! WT! WX! TT! YY! P!
WXX[! WT! WW! TT! \X! P!
WXXZ! W]! R\! TQ! YZ! P!

! +!
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4#23?,+0#4!+2!01#!%--3$3+*!I+'3,#!I+II+*!%-!01#!.0+0#!%-!6+213,?0%,!3,!WXX]K!
!
D,!WXXZ!01#!.0+0#!%-!6+213,?0%,!#20+:*321#4!01#!)/?#0!.%/,4!)+'0,#'2139J!+!,#>!+?#,$(!
$%,23203,?!%-!+,!#N#$/03&#!43'#$0%'J!+,!#$%2(20#I!$%%'43,+03%,!:%+'4J!+,4!+!)/?#0!.%/,4!2$3#,$#!
9+,#*!7"E6!\XKWRKWRX8K!!L1#!)+'0,#'2139!>+2!$'#+0#4!0%!%&#'2##!01#!'#20%'+03%,!%-!01#!
#,&3'%,I#,0+*!1#+*01!%-!)/?#0!.%/,4!:(!WXWXJ!+,4!32!43'#$0#4!0%!$'#+0#!+!*%,?P0#'I!9*+,!$+**#4!
01#!WXWX!G$03%,!G?#,4+!:(!.#90#I:#'!WXXYK!!L1#!G$03%,!G?#,4+!>3**!$%,0'3:/0#!0%!a3**#'!>1+*#!
'#$%&#'(!:(!34#,03-(3,?!+,4!9'3%'303d3,?!+$03%,2J!34#,03-(3,?!-/,43,?J!+,4!0'+$a3,?!+,4!'#9%'03,?!
9'%?'#22K!
!
CountyK!!D,!WXXT!01#!.+,!B/+,!E%/,0(!`%+'4!%-!E%II3223%,#'2!4#23?,+0#4!01#!#,03'#!I+'3,#!
>+0#'2!%-!01#!$%/,0(!+2!+!<+'3,#!.0#>+'42139!G'#+!7<.G8K!!S,4#'!01#!<.GJ!01#!$%/,0(!32!
>%'a3,?!>301!%01#'!?%&#',I#,0!+?#,$3#2!+,4!/23,?!9/:*3$!3,9/0!-'%I!D,43+,!L'3:#2J!$%/,0(!
'#234#,02J!,%,P'#234#,0!*+,4%>,#'2J!&3230%'2J!+,4!%01#'2!>301!+,!3,0#'#20!3,!01#!$%/,0(z2!I+'3,#!
#$%2(20#I2!0%!$*%2#*(!*%%a!+0!01#3'!+4%90#4!?%+*2J!4#&#*%9!29#$3-3$!%:U#$03&#2J!+,4!4#0#'I3,#!
>1+0!+44303%,+*!9'%0#$03%,2!+'#!,#$#22+'(!0%!+$13#&#!01%2#!%:U#$03&#2K!L1#!'#2/*02!%-!0132!>%'a!
>3**!:#!01#!4#23?,+03%,!%-!29#$3-3$!+'#+2!>3013,!01#!I+'3,#!20#>+'42139!+'#+!>1#'#!43--#'#,0!
*#&#*2!%-!&%*/,0+'(!%'!'#?/*+0%'(!9'%0#$03%,!$%/*4!:#!#20+:*321#4!3,!+!$%%'43,+0#4!#--%'0!0%!I##0!
01#!?%+*2K!
!
D,!.#90#I:#'!WXXZ!01#!.+,!B/+,!E%/,0(!E%/,$3*!#,+$0#4!+!*%$+*!%'43,+,$#!7;%K!Q]PWXXZ!
4#23?,#4!0%!9'#&#,0!:%+0#'2!-'%I!1+'+223,?!.%/01#',!"#234#,0!a3**#'!>1+*#2!01+0!-'#O/#,0!$%/,0(!
>+0#'2K!L1#!%'43,+,$#!I+a#2!30!/,*+>-/*!0%!-##4!a3**#'!>1+*#2!%'!ia,%>3,?*(j!+99'%+$1!>3013,!
RXX!(+'42!%-!+!a3**#'!>1+*#!>3013,!.+,!B/+,!E%/,0(K!
!
Other 2tate and provincial.!!G*01%/?1!,%0!29#$3-3$+**(!,+I#4J!a3**#'!>1+*#2!+'#!$%&#'#4!/,4#'!
20+0#!'#?/*+03%,2!3,!@'#?%,!7@G"![Q]PXTTPXRQX8!+,4!E+*3-%',3+!7E=~_!$%4#J!2#$03%,!T]XX7+88!
01+0!9'%0#$0!+**!I+'3,#!I+II+*2!-'%I!:#3,?!a3**#4J!1/,0#4J!$1+2#4J!%'!9%22#22#4K!!;#301#'!01#!



!

!
B+,/+'(!WXXY! DDPZR!! ;<=.!

9'%&3,$#!%-!`'30321!E%*/I:3+!,%'!01#!.0+0#!%-!G*+2a+!?3&#2!29#$3+*!*#?+*!9'%0#$03%,!0%!a3**#'!
>1+*#2K!
!
International.!!D,0#',+03%,+*!0'+4#!3,!a3**#'!>1+*#2!+,4!01#3'!:%4(!9+'02!32!'#?/*+0#4!+,4!I%,30%'#4!
:(!01#!E%,&#,03%,!%,!D,0#',+03%,+*!L'+4#!3,!H,4+,?#'#4!.9#$3#2!%-!63*4!=+/,+!+,4!=*%'+!
7EDLH.8K!!53**#'!>1+*#2!>#'#!9*+$#4!%,!01#!EDLH.!G99#,43N!DD!3,!R\Z\J!>13$1!'#O/3'#2!+**!
3,0#',+03%,+*!2139I#,02!%-!01#!29#$3#2!0%!:#!+$$%I9+,3#4!:(!+,!#N9%'0!9#'I30!322/#4!:(!01#!
9'%9#'!I+,+?#I#,0!+/01%'30(!%-!01#!$%/,0'(!%-!%'3?3,K!!L1#!D,0#',+03%,+*!61+*3,?!E%II3223%,!
$+0#?%'3d#2!a3**#'!>1+*#2!+,4!I%20!%01#'!%4%,0%$#0#2!+2!i2I+**!$#0+$#+,2Jj!:/0!01#'#!32!
432+?'##I#,0!+I%,?!I#I:#'!$%/,0'3#2!+2!0%!>1#01#'!01#!E%,&#,03%,!+99*3#2!0%!0132!?'%/9!%-!
29#$3#2K!!L1#!E%II3223%,!%--3$3+**(!3,$*/4#4!a3**#'!>1+*#2!3,!01#3'!I%'+0%'3/I!%,!-+$0%'(!2139!
>1+*3,?!7G,%,(I%/2!R\YR8J!:/0!%01#'!I+,+?#I#,0!I#+2/'#2!7#K?KJ!01#!.%/01#',!@$#+,!
.+,$0/+'(!+,4!01#!I%'+0%'3/I!%,!$%II#'$3+*!>1+*3,?8!4%!,%0!+99*(!0%!a3**#'!>1+*#2!7`+3'4!
WXXR8K!!D,!WXXWJ!a3**#'!>1+*#2!>#'#!+44#4!0%!G99#,43N!DD!%-!01#!SK;K!E%,&#,03%,!%,!01#!
E%,2#'&+03%,!%-!<3?'+0%'(!.9#$3#2!%-!63*4!G,3I+*2K!!L132!4#23?,+03%,!32!?3&#,!0%!I3?'+0%'(!
29#$3#2!01+0!i1+&#!+,!/,-+&%'+:*#!$%,2#'&+03%,!20+0/2!+,4!'#O/3'#!3,0#',+03%,+*!+?'##I#,02!-%'!
01#3'!$%,2#'&+03%,!+,4!I+,+?#I#,0J!+2!>#**!+2!01%2#!>13$1!1+&#!+!$%,2#'&+03%,!20+0/2!>13$1!
>%/*4!23?,3-3$+,0*(!:#,#-30!-'%I!01#!3,0#',+03%,+*!$%%9#'+03%,!01+0!$%/*4!:#!+$13#&#4!:(!+,!
3,0#',+03%,+*!+?'##I#,0Kj!!L1#!6%'*4!E%,2#'&+03%,!S,3%,!7DSE;8!*3202!a3**#'!>1+*#2!+2!+!29#$3#2!
%-!iF%>#'!"32a^E%,2#'&+03%,!C#9#,4#,0j!%,!302!"#4!F320K!
!
cK!!)@LH;LDGF!Lc"HGL.!L@!.@SLcH";!"H.DCH;L!5DFFH"!6cGFH.!
!
<+'3,#!I+II+*!9%9/*+03%,2!+'#!%-0#,!#N9%2#4!0%!I+,(!-%'I2!%-!#,&3'%,I#,0+*!4#?'+4+03%,J!
3,$*/43,?!1+:30+0!4#0#'3%'+03%,J!$1+,?#2!3,!-%%4!+&+3*+:3*30(J!3,$'#+2#4!#N9%2/'#!0%!9%**/0+,02J!+,4!
1/I+,!4320/':+,$#K!!G**!%-!01#2#!-+$0%'2!1+&#!:##,!34#,03-3#4!+2!9%0#,03+*!01'#+02!0%!a3**#'!>1+*#2!
3,!6+213,?0%,!+,4!`'30321!E%*/I:3+!7=%'4!+,4!H**32!R\\\J!=%'4!#0!+*K!WXXXJ!`+3'4!WXXRJ!5'+1,!#0!
+*K!WXXWJ!WXXT+J!L+(*%'!WXXTJ!63*#2!WXXT8K!!S,-%'0/,+0#*(J!4#2930#!I/$1!20/4(!23,$#!01#!#+'*(!
R\ZX2!+,4!?'#+0!+4&+,$#2!3,!a,%>*#4?#!%-!01#!29#$3#2J!'#2#+'$1#'2!'#I+3,!/,2/'#!>13$1!01'#+02!
+'#!I%20!23?,3-3$+,0!0%!01#!'#?3%,b2!a3**#'!>1+*#2K!!!
!
.#$03%,!T7+87R8!%-!01#!H.G!+,4!01#!*3203,?!'#?/*+03%,2!7]X!E="!9+'0!TWT8!2#0!-%'01!$%,234#'+03%,2!
-%'!*3203,?!29#$3#2K!!6#!I/20!*320!+!29#$3#2!3-!30!32!#,4+,?#'#4!%'!01'#+0#,#4!:#$+/2#!%-!+,(!%,#!%'!
+!$%I:3,+03%,!%-!01#!-%**%>3,?!-+$0%'2V!7R8!01#!9'#2#,0!%'!01'#+0#,#4!4#20'/$03%,J!I%43-3$+03%,J!%'!
$/'0+3*I#,0!%-!302!1+:30+0!%'!'+,?#M!7W8!%&#'/03*3d+03%,!-%'!$%II#'$3+*J!'#$'#+03%,+*J!2$3#,03-3$J!%'!
#4/$+03%,+*!9/'9%2#2M!7Q8!432#+2#!%'!9'#4+03%,M!7T8!3,+4#O/+$(!%-!#N3203,?!'#?/*+0%'(!
I#$1+,32I2M!%'!7]8!%01#'!,+0/'+*!%'!1/I+,PI+4#!-+$0%'2!+--#$03,?!302!$%,03,/#4!#N320#,$#K!!!
!
L1#!WXXT!`"L!34#,03-3#4!01#!-+$0%'2!01+0!$/''#,0*(!9%2#!+!'32a!-%'!.%/01#',!"#234#,02!+,4!
432$/22#4!>1#01#'!01#2#!I3?10!$%,03,/#!3,!01#!-/0/'#K!!DI9%'0+,0!$%,$#',2!3,$*/4#4!7R8!
'#4/$03%,2!3,!O/+,030(!%'!O/+*30(!%-!9'#(J!7W8!13?1!*#&#*2!%-!%'?+,%$1*%'3,#!$%,0+I3,+,02!+,4!
3,$'#+23,?!*#&#*2!%-!I+,(!i#I#'?3,?j!$%,0+I3,+,02!7#K?KJ!:'%I3,+0#4!-*+I#!'#0+'4+,028J!9/003,?!
.%/01#',!"#234#,02!+0!'32a!-%'!2#'3%/2!$1'%,3$!#--#$02!23I3*+'!0%!01%2#!4#I%,20'+0#4!-%'!%01#'!
I+'3,#!I+II+*2!7#K?KJ!3II/,#!+,4!'#9'%4/$03&#!2(20#I!4(2-/,$03%,8J!7Q8!2%/,4!+,4!4320/':+,$#!
-'%I!&#22#*!0'+--3$J!+,4!7T8!%3*!293**2K!!`#*%>J!>#!432$/22!01#!&+'3%/2!01'#+02!01+0!1+&#!:##,!
34#,03-3#4J!%'?+,3d#4!+'%/,4!01#!H.G!2#$03%,!T7+87R8!*3203,?!-+$0%'2!01+0!>#!+44'#22#4!3,!%/'!



!

!
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4#0#'I3,+03%,!0%!*320!.%/01#',!"#234#,02!/,4#'!01#!H.GK!!D,!+44303%,!0%!01#!-+$0%'2!34#,03-3#4!3,!
01#!*3203,?J!+44303%,+*!'32a2!>#'#!34#,03-3#4!4/'3,?!4#&#*%9I#,0!%-!01#!'#$%&#'(!9*+,J!2/$1!+2!
432#+2#!+,4!+*0#',+03&#!#,#'?(!9'%U#$02J!+,4!01#2#!+'#!+*2%!432$/22#4!:#*%>K!
!
Present or Threatened Destruction, Modification, or Curtailment of Habitat or Range. !.#&#'+*!
-+$0%'2!1+&#!I%43-3#4!01#!.%/01#',!"#234#,02b!1+:30+0J!3,$*/43,?!$1+,?#2!3,!9'#(!+&+3*+:3*30(J!
$%,0+I3,+,02J!+,4!&#22#*!0'+--3$K!!.+*I%,!9%9/*+03%,2J!01#!9'#(!%-!.%/01#',!"#234#,02J!1+&#!
4#$*3,#4!4/#!0%!4#?'+4+03%,!%-!+O/+03$!#$%2(20#I2!'#2/*03,?!-'%I!I%4#',!*+,4!/2#!$1+,?#2!7#K?KJ!
+?'3$/*0/'#J!1(4'%9%>#'J!/':+,!4#&#*%9I#,08J!1+'&#20!+,4!1+0$1#'(!9'+$03$#2K!!.3,$#!01#!#+'*(!
R\\X2J!WZ!#&%*/03%,+'3*(!23?,3-3$+,0!/,302!7H.S28!%-!2+*I%,!+,4!20##*1#+4!3,!6+213,?0%,J!
@'#?%,J!D4+1%J!+,4!E+*3-%',3+!1+&#!:##,!*320#4!+2!01'#+0#,#4!%'!#,4+,?#'#4!/,4#'!01#!H.GK!!
"#4/$03%,2!3,!9'#(!+&+3*+:3*30(!I+(!-%'$#!01#!>1+*#2!0%!29#,4!I%'#!03I#!-%'+?3,?!+,4!$%/*4!*#+4!
0%!'#4/$#4!'#9'%4/$03&#!'+0#2!+,4!13?1#'!I%'0+*30(K!!D,!+44303%,J!$*3I+0#!&+'3+:3*30(!+,4!$1+,?#J!
+O/+$/*0/'#!%-!G0*+,03$!2+*I%,!+,4!$%I9#0303%,!>301!%01#'!,%,P,+03&#!29#$3#2!+**!1+&#!01#!
9%0#,03+*!0%!+--#$0!9%9/*+03%,2!%-!)+$3-3$!2+*I%,!+,4!%01#'!a3**#'!>1+*#!9'#(K!
! !
C#2930#!01#!#,+$0I#,0!%-!I%4#',!9%**/03%,!$%,0'%*2!3,!'#$#,0!4#$+4#2J!20/43#2!1+&#!4%$/I#,0#4!
13?1!*#&#*2!%-!)E`2!3,!.%/01#',!"#234#,0!a3**#'!>1+*#2!7"%22!#0!+*K!WXXXJ!h*30+*%!#0!+*K!WXXRJ!
5'+1,!#0!+*K!WXXZ8K!!L1#2#!+,4!%01#'!$1#I3$+*!$%I9%/,42!1+&#!01#!+:3*30(!0%!3,4/$#!3II/,#!
2/99'#223%,J!'#9'%4/$03&#!3I9+3'I#,0J!+,4!%01#'!91(23%*%?3$+*!#--#$02J!+2!%:2#'&#4!3,!20/43#2!%-!
%01#'!I+'3,#!I+II+*2K!!D,!+44303%,J!13?1!*#&#*2!%-!#I#'?3,?!$%,0+I3,+,02J!2/$1!+2!
9%*(:'%I3,+0#4!4391#,(*!#01#'2!7)`CH2M!-*+I#!'#0+'4+,028J!01+0!I+(!1+&#!23I3*+'!,#?+03&#!
#--#$02!1+&#!:##,!-%/,4!3,!a3**#'!>1+*#2!+,4!1+&#!+,!#N9+,43,?!9'#2#,$#!3,!01#!#,&3'%,I#,0!
7"+(,#!#0!+*KJ!WXXTJ!5'+1,!#0!+*K!WXXZ8K!
! !
E%II#'$3+*!213993,?J!>1+*#!>+0$13,?J!-#''(!%9#'+03%,2J!+,4!'#$'#+03%,+*!:%+03,?!0'+--3$!1+&#!
#N9+,4#4!3,!'#$#,0!4#$+4#2K!!.#&#'+*!20/43#2!1+&#!*3,a#4!&#22#*2!>301!21%'0P0#'I!:#1+&3%'+*!
$1+,?#2!3,!;%'01#',!+,4!.%/01#',!"#234#,0!a3**#'!>1+*#2!75'/2#!R\\RJ!5'3#0#!WXXWJ!63**3+I2!#0!
+*K!WXXW+J!WXXW:J!=%%0#!#0!+*K!WXXT8K!!)%0#,03+*!3I9+$02!-'%I!&#22#*2!+'#!9%%'*(!/,4#'20%%4J!:/0!
I+(!+--#$0!-%'+?3,?!#--3$3#,$(J!$%II/,3$+03%,J!+,4^%'!#,#'?(!#N9#,430/'#!01'%/?1!91(23$+*!
9'#2#,$#!%'!3,$'#+2#4!/,4#'>+0#'!2%/,4!*#&#*2!%'!:%01K!!E%**323%,2!>301!&#22#*2!+'#!+*2%!+!
9%0#,03+*!2%/'$#!%-!3,U/'(K!
!
Overutilization for commercial, recreational, scientific, or educational purposes.  L1#!$+90/'#!%-!
.%/01#',!"#234#,0!a3**#'!>1+*#2!-%'!9/:*3$!4329*+(!4/'3,?!01#!R\ZX2!*3a#*(!4#9'#22#4!01#3'!
9%9/*+03%,!23d#!+,4!+*0#'#4!01#!9%9/*+03%,!$1+'+$0#'3203$2!2/--3$3#,0*(!0%!2#&#'#*(!+--#$0!01#3'!
'#9'%4/$03%,!+,4!9#'2320#,$#!7@*#23/a!#0!+*K!R\\X+8K!!c%>#&#'J!01#'#!1+&#!,%0!:##,!+,(!'#I%&+*2!
-%'!9/:*3$!4329*+(!23,$#!01#!R\ZX2K!!61+*#!>+0$13,?!$+,!:#!$%,234#'#4!+!-%'I!%-!/03*3d+03%,!%-!
.%/01#',!"#234#,0!a3**#'!>1+*#2K!!S,4#'!#N3203,?!9'%13:303%,2!%,!0+a#!/,4#'!01#!<<)GJ!
$%II#'$3+*!+,4!'#$'#+03%,+*!>1+*#!>+0$13,?!I/20!:#!$%,4/$0#4!>301%/0!$+/23,?!1+'+22I#,0!%-!
01#!>1+*#2K!!613*#!;<=.J!$%II#'$3+*!>1+*#!>+0$1!%9#'+0%'2J!+,4!,%,?%&#',I#,0+*!
%'?+,3d+03%,2!1+&#!4#&#*%9#4!?/34#*3,#2!0%!#4/$+0#!:%+0#'2!%,!1%>!0%!+&%34!1+'+22I#,0J!01#'#!
+'#!203**!$%,$#',2!'#?+'43,?!$%I9*3+,$#!>301!01#!?/34#*3,#2!+,4!9%0#,03+*!&3%*+03%,2!%-!01#!
<<)GJ!3,$'#+2#4!,/I:#'2!%-!&#22#*2!#,?+?#4!3,!>1+*#!>+0$13,?J!+,4!$/I/*+03&#!#--#$02!%,!01#!
>1+*#2K!
 



!

!
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Disease or Predation.  613*#!432#+2#!1+2!,%0!:##,!3I9*3$+0#4!3,!01#!'#$#,0!4#$*3,#!%-!.%/01#',!
"#234#,0!a3**#'!>1+*#2J!13?1!$%,0+I3,+,0!*#&#*2!I+(!+--#$0!3II/,#!-/,$03%,!3,!01#!>1+*#2J!
3,$'#+23,?!01#3'!2/2$#903:3*30(!0%!432#+2#K!!L1#!$%1#23&#!2%$3+*!20'/$0/'#!+,4!9'#2#,$#!%-!+**!
>1+*#2!3,!+!*%$+*3d#4!+'#+!+0!%,#!03I#!+*2%!1+2!3I9*3$+03%,2!21%/*4!+!432#+2#!%/0:'#+a!%$$/'K!!!!
! 
Inadequacy of Existing Regulatory Mechanisms.  E/''#,0!*#&#*2!%-!$%,0+I3,+,02!3,!01#!
#,&3'%,I#,0!3,43$+0#!01+0!9'#&3%/2!'#?/*+0%'(!I#$1+,32I2!>#'#!,%0!2/--3$3#,0!0%!9'%0#$0!a3**#'!
>1+*#2K!!613*#!01#!/2#!%-!)E`2!+,4!CCL!32!'#20'3$0#4!%'!9'%13:30#4!/,4#'!#N3203,?!'#?/*+03%,2J!
01#(!9#'2320!3,!01#!#,&3'%,I#,0!-%'!4#$+4#2!+,4!+'#!+*2%!0'+,29%'0#4!&3+!%$#+,2!+,4!01#!
+0I%291#'#!-'%I!+'#+2!>1#'#!01#3'!/2#!1+2!,%0!:##,!:+,,#4K!!D,!+44303%,J!01#'#!+'#!,#>!#I#'?3,?!
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-%'!01#!9+20!WXPW]!(#+'2!7c+'4!#0!+*K!R\\[M!B%1,2%,!#0!+*K!R\\ZM!6C=6!WXXTM!BK!GI#2J!/,9/:*K!
4+0+8K!!;%!'#$#,0!$1+,?#2!3,!2+*I%,!9%9/*+03%,2!+'#!%:&3%/2*(!+99+'#,0!01+0!I+(!:#!'#29%,23:*#!
-%'!01#!4#$*3,#!%-!F!9%4K!!!
!
)%9/*+03%,!0'#,42!%-!2+*I%,!20%$a2!3,!01#!'+,?#!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2!+'#!
2/II+'3d#4!:#*%>J!+*%,?!>301!01%2#!%-!2#&#'+*!%01#'!a,%>,!9'#(!29#$3#2K!!`'3#-!432$/223%,2!%-!
+44303%,+*!-+$0%'2!+--#$03,?!2+*I%,!+:/,4+,$#!+,4!9'%4/$03&30(!+'#!+*2%!9'#2#,0#4K!!C#0+3*#4!
+$$%/,02!%-!01#!*3-#!1320%'(!%-!)+$3-3$!2+*I%,!$+,!:#!-%/,4!3,!_'%%0!+,4!<+'?%*32!7R\\R8J!>301!
2/II+'3#2!%-!%$$/''#,$#!3,!6+213,?0%,!9'#2#,0#4!3,!6(4%2a3!+,4!6130,#(!7WXXQ8K!
!
Chinook salmon.   E13,%%a!+'#!01#!*#+20!$%II%,!29#$3#2!%-!2+*I%,!3,!01#!,%'01#+20#',!)+$3-3$!
76(4%2a3!+,4!6130,#(!WXXQJ!"344#**!WXXT8K!!F%,?P!+,4!21%'0P0#'I!0'#,42!3,!01#!+:/,4+,$#!%-!
>3*4!20%$a2!+'#!9'#4%I3,+,0*(!4%>,>+'4J!>301!2%I#!9%9/*+03%,2!#N13:303,?!2#&#'#!'#$#,0!
4#$*3,#2!7L+:*#!Z8K!!c%>#&#'J!0%0+*!+:/,4+,$#!3,!)/?#0!.%/,4J!01#!#+20#',!.0'+30!%-!B/+,!4#!=/$+J!
+,4!01#!*%>#'!E%*/I:3+!"3&#'!:+23,!1+2!:##,!'#*+03&#*(!13?1!3,!'#$#,0!4#$+4#2!4/#!0%!9'%4/$03%,!
-'%I!1+0$1#'3#2!7<(#'2!#0!+*K!R\\YM!`K!.+,-%'4J!9#'2K!$%IIK8K!!G**!29'3,?P'/,!9%9/*+03%,2!3,!
01#2#!+'#+2!+'#!4#9'#22#4K!!<+,(!%-!01#!-%'I#'*(!&+20!9%9/*+03%,2!3,!01#!I34P!0%!/99#'!E%*/I:3+!
+,4!.,+a#!"3&#'!:+23,2!1+&#!4#$*3,#4!$%,234#'+:*(!%'!&3'0/+**(!432+99#+'#4J!+*01%/?1!2%I#!7#K?KJ!
-+**!'/,2!3,!01#!/99#'!E%*/I:3+8!'#I+3,!I%4#'+0#*(!*+'?#!76C=6!#0!+*K!R\\QJ!<(#'2!#0!+*K!R\\YJ!
6C=6!+,4!@C=6!WXXW8K!!L%0+*!+:/,4+,$#!+*%,?!01#!6+213,?0%,!+,4!@'#?%,!$%+202!32!
'#*+03&#*(!13?1!+,4!*%,?P0#'I!9%9/*+03%,!0'#,42!+'#!?#,#'+**(!/9>+'4J!:/0!+!,/I:#'!%-!'/,2!+'#!
#N9#'3#,$3,?!2#&#'#!'#$#,0!4#$*3,#2K!!D,!`'30321!E%*/I:3+J!E13,%%a!#2$+9#I#,02!>#'#!13?1#'!3,!
01#!R\\X2!01+,!+0!+,(!%01#'!03I#!4+03,?!:+$a!0%!01#!R\]X2J!:/0!$%,$#',!'#I+3,2!%&#'!01#!
4#9'#22#4!20+0/2!%-!20%$a2!3,!2%/01#',!`'30321!E%*/I:3+!7.*+,#(!#0!+*K!R\\[J!;%'01$%0#!+,4!G0+?3!
R\\ZJ!c#,4#'2%,!+,4!_'+1+I!R\\YJ!"344#**!WXXT8K!!L1#!20+0/2!%-!20%$a2!-'%I!2%/01#',!@'#?%,!
0%!E+*3-%',3+b2!E#,0'+*!e+**#(!32!&+'3+:*#J!>301!+!,/I:#'!%-!'/,2!3,!9%%'!$%,4303%,!%'!#N03'9+0#4!
7h%213(+I+!#0!+*K!WXXX8K!!@01#'2!7#K?KJ!"%?/#!"3&#'J!-+**!'/,2!3,!01#!/99#'!5*+I+01!+,4!L'3,30(!
"3&#'2!+,4!01#!E#,0'+*!e+**#(8!'#I+3,!-+3'*(!+:/,4+,0J!+*01%/?1!1+0$1#'(!-321!0#,4!0%!:#!+!*+'?#!
$%I9%,#,0!%-!01#!0%0+*!#2$+9#I#,02!7<(#'2!#0!+*K!R\\YJ!h%213(+I+!#0!+*K!WXXX8K!
 
Chum salmonK!!E1/I!2+*I%,!+'#!+:/,4+,0!+,4!>34#*(!4320'3:/0#4!3,!)/?#0!.%/,4!+,4!01#!.0'+30!
%-!_#%'?3+J!+,4!$/''#,0*(!$%I9'32#!01#!I+U%'30(!%-!>3*4!2+*I%,!3,!I+,(!'3&#'!2(20#I2K!!G/0/I,!
'/,2!+'#!9'#&+*#,0!3,!:%01!+'#+2K!!"#$#,0!,/I:#'2!3,!)/?#0!.%/,4!+'#!+0!%'!,#+'!1320%'3$!*#&#*2!
7L+:*#!Z8J!-*/$0/+03,?!:#0>##,!+:%/0!XK[!+,4!WK[!I3**3%,!-321!73,$*/43,?!1+0$1#'(!-3218!-'%I!01#!
#+'*(!R\YX2!0%!R\\Y!76C=6!WXXT8K!!;/I:#'2!4'%99#4!0%!-#>#'!01+,!ZXXJXXX!-321!3,!R\\\!+,4!
WXXX!4/#!0%!/,-+&%'+:*#!%$#+,!$%,4303%,2J!:/0!'#:%/,4#4!20'%,?*(!3,!WXXR!+,4!WXXWJ!>301!'/,!
23d#!#203I+0#4!+0!,#+'*(!QKT!I3**3%,!-321!3,!WXXW!76C=6!WXXWJ!WXXT8K!!c+0$1#'(!-321!$%I9'32#!
R\PTZ!9#'$#,0!%-!01#!0%0+*!9%9/*+03%,!3,!+,(!?3&#,!(#+'K!!G*01%/?1!$1/I!+:/,4+,$#!3,!`'30321!
E%*/I:3+!32!$1+'+$0#'3d#4!:(!*+'?#!+,,/+*!-*/$0/+03%,2J!%&#'+**!#2$+9#I#,02!1+&#!:##,!2*%>*(!
3,$'#+23,?!23,$#!01#!R\]X2!7c#,4#'2%,!+,4!_'+1+I!R\\Y8K!!c%>#&#'J!,/I:#'2!'#I+3,!*%>#'!
01+,!01%2#!%:2#'&#4!3,!01#!#+'*(!R\XX2!7c#,4#'2%,!+,4!_'+1+I!R\\Y8K!!L1#!E%*/I:3+!"3&#'!



!

!
B+,/+'(!WXXY! DDPYX!! ;<=.!

%,$#!2/99%'0#4!$%II#'$3+*!*+,43,?2!%-!1/,4'#42!%-!01%/2+,42!%-!$1/I!2+*I%,J!:/0!'#0/',3,?!
,/I:#'2!-#**!4'+203$+**(!3,!01#!I34PR\]X2!+,4!,#&#'!#N$##4#4!]JXXX!-321!9#'!(#+'!3,!01#!R\\X2!
76C=6!+,4!@C=6!WXXW8K!!.0%$a!23d#2!+'#!&+'3+:*#!+*%,?!01#!6+213,?0%,!$%+20J!:/0!+'#!*%>!
'#*+03&#!0%!1320%'3$!*#&#*2!%,!01#!@'#?%,!$%+20K!
 
Pink salmonK!!)3,a!2+*I%,!+'#!01#!I%20!+:/,4+,0!29#$3#2!%-!)+$3-3$!2+*I%,!76(4%2a3!+,4!
6130,#(!WXXQ8!+,4!'#+$1!01#!2%/01#',!*3I30!%-!01#3'!9'3I+'(!29+>,3,?!'+,?#!3,!)/?#0!.%/,4K!!
<%20!%44P(#+'!9%9/*+03%,2!3,!01#!2%/,4!+,4!2%/01#',!`'30321!E%*/I:3+!+99#+'!1#+*01(!+,4!
$/''#,0!%&#'+**!+:/,4+,$#!32!$*%2#!0%!1320%'3$+*!*#&#*2!%'!3,$'#+23,?!7c+'4!#0!+*K!R\\[M!;%'01$%0#!
+,4!G0+?3!R\\ZM!BK!GI#2J!9#'2K!$%IIK8J!>1#'#+2!#&#,P(#+'!'/,2!+'#!,+0/'+**(!2I+**K!!;/I:#'2!3,!
)/?#0!.%/,4!1+&#!:##,!13?1!7I#+,!%44!(#+'!'/,!23d#!t!RKTZ!I3**3%,!-321J!'+,?#!t!TTXJXXXPZKT!
I3**3%,8!3,!I%20!(#+'2!23,$#!+0!*#+20!R\]\!7BK!GI#2J!/,9/:*K!4+0+8K!!c%>#&#'J!2#&#'+*!9%9/*+03%,2!
+*%,?!01#!.0'+30!%-!B/+,!4#!=/$+!+,4!3,!c%%4!E+,+*!+'#!4#$*3,3,?!%'!9%223:*(!#N03,$0K!!
E%,234#'+:*#!&+'3+03%,!3,!'/,!23d#!$+,!%$$/'J!+2!2##,!3,!01#!='+2#'!"3&#'J!>1#'#!%44P(#+'!'/,2!
&+'3#4!-'%I!+:%/0!QK[!0%!WWKW!I3**3%,!:#0>##,!R\\R!+,4!WXXR!7`K!6130#J!/,9/:*K!4+0+8K!!.0%$a2!
3,!)/?#0!.%/,4!+,4!`'30321!E%*/I:3+!+'#!$%I9'32#4!+*I%20!#,03'#*(!%-!,+0/'+**(!29+>,3,?!-321K!
!
Coho salmonK!!G:/,4+,$#!2%/01!%-!G*+2a+!1+2!4#$*3,#4!4#2930#!01#!#20+:*321I#,0!%-!*+'?#!
1+0$1#'(!9'%?'+I2!75%9#!+,4!6+3,>'3?10!R\\Y8K!!G!,/I:#'!%-!'32a!-+$0%'2J!3,$*/43,?!
>34#29'#+4!+'03-3$3+*!9'%9+?+03%,J!13?1!1+'&#20!'+0#2J!#N0#,23&#!1+:30+0!4#?'+4+03%,J!+!'#$#,0!
4'+I+03$!4#$*3,#!3,!+4/*0!23d#J!+,4!/,-+&%'+:*#!%$#+,!$%,4303%,2J!2/??#20!01+0!I+,(!>3*4!20%$a2!
I+(!#,$%/,0#'!-/0/'#!9'%:*#I2!76#30a+I9!#0!+*K!R\\]8K!!)%9/*+03%,2!2/99*#I#,0#4!>301!*+'?#!
,/I:#'2!%-!1+0$1#'(!-321!+'#!$%,234#'#4!,#+'!1320%'3$+*!*#&#*2!3,!)/?#0!.%/,4!+,4!01#!.0'+30!%-!
_#%'?3+J!>301!%&#'+**!0'#,42!$%,234#'#4!20+:*#!76#30a+I9!#0!+*K!R\\]8K!!;+0/'+*!$%1%!9%9/*+03%,2!
3,!`'30321!E%*/I:3+!1+&#!:##,!3,!4#$*3,#!23,$#!01#!R\[X2!7.*+,#(!#0!+*K!R\\[J!;%'01$%0#!+,4!
G0+?3!R\\ZJ!c#,4#'2%,!+,4!_'+1+I!R\\YJ!.>##03,?!#0!+*K!WXXQJ!"344#**!WXXT8J!>13*#!01%2#!3,!01#!
*%>#'!E%*/I:3+!"3&#'!:+23,!+,4!+*%,?!01#!$%+202!%-!@'#?%,!+,4!,%'01#',!E+*3-%',3+!+'#!3,!9%%'!
$%,4303%,!76#30a+I9!#0!+*K!R\\]8K!!<%20!$%1%!3,!01#!.0'+30!%-!_#%'?3+!+,4!E%*/I:3+!:+23,!
%'3?3,+0#!-'%I!1+0$1#'3#2K!!!
!
Sockeye salmonK!!.%$a#(#!+'#!01#!2#$%,4!I%20!$%II%,!29#$3#2!%-!2+*I%,!3,!01#!,%'01#+20#',!
)+$3-3$J!>301!29+>,3,?!9%9/*+03%,2!/2/+**(!+22%$3+0#4!>301!*+a#2!-%'!01#!'#+'3,?!%-!U/&#,3*#2!
76(4%2a3!+,4!6130,#(!WXXQ8K!!@,*(!01'##!%-!6+213,?0%,b2!,3,#!2%$a#(#!2+*I%,!9%9/*+03%,2!+'#!
$%,234#'#4!1#+*01(!76C=6!#0!+*K!R\\Q8!+,4!I+,(!+'#!,+0/'+**(!2I+**!7_/20+-2%,!#0!+*K!R\\Z8K!!
C#$*3,#2!+'#!#29#$3+**(!,%03$#+:*#!3,!01#!E%*/I:3+!:+23,!7L+:*#!ZM!6C=6!+,4!@C=6!WXXW8K!!
='%I!R\\QPWXXWJ!'/,!23d#!%-!01#!3,0'%4/$#4!20%$a!3,!01#!F+a#!6+213,?0%,!2(20#I!+&#'+?#4!
WQXJXXX!-321!7'+,?#!t!Q]JXXXP]TYJXXX8!7BK!GI#2J!/,9/:*K!4+0+8K!!.%$a#(#!,/I:#'2!1+&#!:##,!
'#$%&#'3,?!3,!`'30321!E%*/I:3+!23,$#!01#!R\WX2!7;%'01$%0#!+,4!G0+?3!R\\ZJ!c#,4#'2%,!+,4!
_'+1+I!R\\Y8K!!L1#!='+2#'!"3&#'!1%*42!01#!*+'?#20!'/,J!/2/+**(!+$$%/,03,?!-%'!I%'#!01+,!1+*-!%-!
+**!2%$a#(#!9'%4/$03%,!3,!01#!9'%&3,$#K!!c/?#!'/,2!%$$/'!$($*3$+**(!#&#'(!-%/'!(#+'2!3,!01#!'3&#'!
+,4!#*2#>1#'#!3,!2%/01#',!`'30321!E%*/I:3+J!>13$1!I+(!1+&#!+!2/:20+,03+*!#--#$0!%,!+,,/+*!-%%4!
+&+3*+:3*30(!-%'!.%/01#',!"#234#,0!a3**#'!>1+*#2K!!`#0>##,!R\\X!+,4!WXXWJ!'/,!23d#2!&+'3#4!-'%I!
+:%/0!QK[!0%!WQK[!I3**3%,!-321!7DK!_/01'3#J!/,9/:*K!4+0+8K!
!
Steelhead.!!<%'#!01+,!1+*-!%-!01#!+22#22#4!>3*4!9%9/*+03%,2!3,!6+213,?0%,!+'#!$%,234#'#4!
4#9'#22#4!76C=6!#0!+*K!R\\Q8!+,4!I+,(!+'#!4#$*3,3,?!7`/2:(!#0!+*K!R\\[8K!!c%>#&#'J!20%$a2!



!

!
B+,/+'(!WXXY! DDPYR!! ;<=.!

01'%/?1%/0!01#!20+0#!+'#!1#+&3*(!2/99*#I#,0#4!>301!1+0$1#'(!-321K!!)%9/*+03%,2!+'#!*+'?#20!3,!01#!
E%*/I:3+!"3&#'!:+23,!7L+:*#!Z8J!>1#'#!2/II#'!'/,2!1+&#!?#,#'+**(!3,$'#+2#4!23,$#!01#!R\ZX2!
+,4!>3,0#'!'/,2!1+&#!4#$*3,#4!76C=6!+,4!@C=6!WXXW8K!!63*4!$%+20+*!20##*1#+4!9%9/*+03%,2!
+'#!$%,234#'#4!1#+*01(!3,!6+213,?0%,!76C=6!WXXW8J!:/0!+'#!*+'?#*(!3,!4#$*3,#!3,!@'#?%,!+,4!
,%'01#',!E+*3-%',3+!7`/2:(!#0!+*K!R\\[8K!!;<=.!+,,%/,$#4!+!9'%9%2+*!0%!*320!0132!C).!3,!<+'$1!
WXX[!+,4!*320#4!01#I!+2!{01'#+0#,#4j!3,!<+(!WXXZK!
!
Hatchery productionK!!c+0$1#'(!9'%4/$03%,!I+(!1+&#!9+'03+**(!$%I9#,2+0#4!-%'!4#$*3,#2!3,!I+,(!
>3*4!2+*I%,!9%9/*+03%,2!+,4!01#'#-%'#!1+2!*3a#*(!:#,#-30#4!'#234#,0!a3**#'!>1+*#2!0%!2%I#!
/,4#0#'I3,#4!#N0#,0K!!c%>#&#'J!1+0$1#'3#2!+'#!+*2%!$%II%,*(!34#,03-3#4!+2!%,#!%-!01#!-+$0%'2!
'#29%,23:*#!-%'!01#!4#9*#03%,!%-!>3*4!2+*I%,!20%$a2!7.>##03,?!#0!+*K!WXXQJ!_+'4,#'!#0!+*K!WXXT8K!!
L132!$+,!%$$/'!01'%/?1!+!,/I:#'!%-!9'%$#22#2K!!@,#!%-!01#!I%20!3I9%'0+,0!%-!01#2#!32!01'%/?1!
I3N#4!20%$a!-3213,?J!>1#'#3,!>3*4!-321!+'#!1+'&#20#4!/,2/20+3,+:*(!>1#,!01#(!$%P%$$/'!>301!
*+'?#!,/I:#'2!%-!1+0$1#'(!-321!7_+'4,#'!#0!+*K!WXXT8K!!)1(23$+*!+,4!?#,#03$!3,0#'+$03%,2!:#0>##,!
>3*4!+,4!1+0$1#'(!2+*I%,!$+,!>#+a#,!>3*4!20%$a2!:(!3,$'#+23,?!01#!9'#2#,$#!%-!4#*#0#'3%/2!
?#,#2!7"#32#,:3$1*#'!R\\ZJ!"#32#,:3$1*#'!+,4!"/:3,!R\\\8K!!./:20+,03+*!?#,#03$!3,?'#22!$+,!
%$$/'!3,!,+03&#!2+*I%,!9%9/*+03%,2J!+2!4#I%,20'+0#4!:(!>3*4!29+>,3,?!$%1%!2+*I%,!3,!01#!*%>#'!
;%%a2+$a!+,4!.+I321!"3&#'2!%-!6+213,?0%,J!>13$1!+'#!,%>!?#,#03$+**(!23I3*+'!0%!01#!1+0$1#'(!
-321!+*2%!9'#2#,0!7.I+**!#0!+*K!WXXT8K!!E%I9#0303%,!-%'!-%%4!+,4!%01#'!'#2%/'$#2!:#0>##,!1+0$1#'(!
+,4!>3*4!-321!I+(!'#4/$#!01#!,/I:#'!%-!>3*4!-321!01+0!$+,!:#!2/20+3,#4!:(!01#!1+:30+0!7=*+??!#0!
+*K!R\\]J!F#&3,!#0!+*K!WXXR8K!!)'#4+03%,!:(!1+0$1#'(!-321!+,4!0'+,2-#'!%-!432#+2#!+'#!%01#'!
I#$1+,32I2!3,!>13$1!>3*4!9%9/*+03%,2!I+(!:#!1+'I#4!7_+'4,#'!#0!+*K!WXXT8K!!!
!
G,!+44303%,+*!>+(!3,!>13$1!1+0$1#'(!9'%4/$03%,!I+(!+--#$0!.%/01#',!"#234#,0!a3**#'!>1+*#2!32!
01'%/?1!3,$'#+2#4!$1#I3$+*!$%,0+I3,+03%,!%-!9'#(K!!c+0$1#'(!9%*3$3#2!01+0!#,$%/'+?#!*%,?#'!
'#234#,$(!9#'3%42!3,!)/?#0!.%/,4!2+*I%,J!#29#$3+**(!E13,%%a!2+*I%,J!I+(!'#2/*0!3,!2/:20+,03+**(!
13?1#'!)E`!$%,0+I3,+03%,!%-!01#!-321!7@b;#3**!#0!+*K!WXX]8K!
!
Salmon size.!!<+,(!;%'01!)+$3-3$!9%9/*+03%,2!%-!-3&#!2+*I%,!29#$3#2!1+&#!4#$*3,#4!3,!91(23$+*!
23d#!4/'3,?!01#!9+20!-#>!4#$+4#2!7`3?*#'!#0!+*K!R\\[8K!!=%'!#N+I9*#J!I#+,!>#3?102!%-!+4/*0!
E13,%%a!+,4!$%1%!2+*I%,!-'%I!)/?#0!.%/,4!1+&#!-+**#,!:(!+:%/0!QX!9#'$#,0!+,4!]X!9#'$#,0J!
'#29#$03&#*(!76#30a+I9!#0!+*K!R\\]M!o/3,,!#0!+*K!WXXRM!`K!.+,-%'4J!9#'2K!$%IIK8K!!D,!01#!
E%*/I:3+!"3&#'J!E13,%%a!>#3?13,?!]XP[X!*:!>#'#!%,$#!+!2I+**!:/0!'#?/*+'!$%I9%,#,0!%-!'/,2J!
:/0!+'#!,%>!+!'+'30(K!!C#$'#+2#2!3,!I#+,!>#3?102!1+&#!+*2%!:##,!'#9%'0#4!-%'!+4/*0!$1/I!7RRPTX!
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Aquaculture of Atlantic salmon. !L1#!3,0#,23&#!$%II#'$3+*!-+'I3,?!%-!G0*+,03$!2+*I%,!7Salmo 
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9%9/*+03%,2!7_+'4,#'!+,4!)#0#'2%,!WXXQ8K!!!
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L1#'#!32!$%I9#**3,?!#&34#,$#!01+0!2#+!*3$#!7Lepeophtheirus salmonis8!+'#!0'+,2I300#4!-'%I!
2+*I%,!-+'I2!0%!>3*4!2+*I%,!75'a%Ç#a!#0!+*K!WXX]8J!:/0!01#!2#&#'30(!%-!3I9+$02!0%!>3*4!-321!
'#I+3,2!/,$#'0+3,!7_+'4,#'!+,4!)#0#'2%,!WXXQ8K!!.#+!*3$#!-'%I!-+'I2!1+&#!:##,!*3,a#4!0%!+!
4#$*3,#!%-!>3*4!93,a!2+*I%,!9%9/*+03%,2!3,!`'30321!E%*/I:3+b2!`'%/?10%,!G'$139#*+?%!7<%'0%,!
#0!+*K!WXXT8J!+*01%/?1!0132!-3,43,?!1+2!:##,!4329/0#4!+,4!I+(!23I9*(!'#-*#$0!+!,%'I+*!4%>,>+'4!
-*/$0/+03%,!3,!01#!9%9/*+03%,2K!!!
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7.a+?30!E%/,0(8J!+,4!%--!2%/01#',!`+3,:'34?#!D2*+,4!75302+9!E%/,0(8K!
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'#29%,23:*#!-%'!4#$'#+2#2!3,!*3,?$%4!9%9/*+03%,2!01'%/?1%/0!`'30321!E%*/I:3+!4/'3,?!01#!R\ZX2!
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Competition for Prey with Other SpeciesK!.+*I%,342!+,4!%01#'!-321!+'#!3I9%'0+,0!9'#(!-%'!+!
&+'3#0(!%-!9'#4+0%'2!%01#'!01+,!a3**#'!>1+*#2J!3,$*/43,?!-321J!93,,39#42J!+,4!2#+:3'42K!!.%I#!
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'%/?1*(!4%/:*#4!0%!+:%/0!QXJXXX!+,3I+*2!23,$#!01#!#+'*(!R\YX2!7G,?*322!+,4!F%4?#!WXXT8K!!
c+':%'!2#+*!,/I:#'2!3,!`'30321!E%*/I:3+J!6+213,?0%,J!+,4!@'#?%,!1+&#!?'%>,!Z!0%!RWP-%*4!
23,$#!+:%/0!R\ZX!0%!+:%/0!RWXJXXX!2#+*2!7@*#23/a!R\\\J!B#--'3#2!#0!+*K!WXXQJ!E+''#00+!#0!+*K!WXXTJ!
`'%>,!#0!+*K!WXX]8K!!L1#!#N0#,0!%-!$%I9#0303%,J!3-!+,(J!:#0>##,!01#2#!29#$3#2!+,4!.%/01#',!
"#234#,0!a3**#'!>1+*#2!-%'!+4/*0!2+*I%,!32!$/''#,0*(!/,a,%>,K!!@01#'!01+,!%:2#'&+03%,2!+0!+!-#>!
*%$+03%,2!4/'3,?!29#$3-3$!03I#2!%-!(#+'!%'!3,!'#29%,2#!0%!$%,$#',2!%&#'!9+'03$/*+'!4#9'#22#4!-321!
'/,2J!,%!#203I+0#2!+'#!+&+3*+:*#!%,!01#!,/I:#'2!%-!2+*I%,!$%,2/I#4!:(!93,,39#42!+*%,?!01#!>#20!
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Prey availability summaryK!"#234#,0!a3**#'!>1+*#2!1+&#!*3a#*(!:##,!#N9%2#4!0%!,+0/'+*!$1+,?#2!3,!
01#!+&+3*+:3*30(!%-!2+*I%,!+,4!%01#'!9'#(!-%'!I3**#,,3+K!!C/'3,?!01#!9+20!$#,0/'(!+,4!+!1+*-J!
1/I+,!1+'&#20!9'#22/'#2!+,4!+*0#'+03%,2!0%!01#!#,&3'%,I#,0!1+&#!/,4%/:0#4*(!$+/2#4!3I9%'0+,0!
$1+,?#2!3,!-%%4!+&+3*+:3*30(!-%'!'#234#,0!>1+*#2K!!"#$#,0!'#2#+'$1!2/??#202!01+0!E13,%%a!+,4!
$1/I!2+*I%,!+'#!I+U%'!9'#(!-%'!01#!.%/01#',!"#234#,02!+,4!01+0!-*/$0/+03%,2!3,!01#!+:/,4+,$#!%-!
:%01!29#$3#2!%-!-321!I+(!*3I30!01#!9%9/*+03%,!3,!2%I#!(#+'2K!!c%>#&#'J!I/$1!/,$#'0+3,0(!+:%/0!
43#0!'#I+3,2J!3,$*/43,?!(#+'P'%/,4!9'#(!2#*#$03%,J!>1#01#'!29#$3-3$!20%$a2!%-!-321!+'#!3I9%'0+,0J!
+,4!9'#(!,/I:#'2!'#O/3'#4!0%!+$13#&#!'#$%&#'(!%-!01#!9%9/*+03%,K!!
!
@*4!#203I+0#2!%-!01#!,/I:#'!%-!2+*I%,!01+0!+!.%/01#',!"#234#,0!9%9/*+03%,!%-!\X!>1+*#2!I3?10!
,##4!0%!$%,2/I#!#+$1!(#+'!>#'#!+:%/0!YWXJXXX!+,4!,#>!3,-%'I+03%,!%,!/94+0#4!I#0+:%*3$!+,4!
43#0!+2!4#2$'3:#4!3,!01#!iFood Requirementsj!2#$03%,!+'#!I/$1!*%>#'K!!L1#2#!,/I:#'2!2##I2!
2I+**!3,!*3?10!%-!01#!0#,2!%-!I3**3%,2!%-!2+*I%,!01+0!9'#2/I+:*(!%&#'*+9!>301!01#!'+,?#!%-!01#!
>1+*#2K!!613*#!%&#'+**!:3%I+22!%-!2+*I%,!I+(!,%0!:#!+!*3I303,?!-+$0%'J!*%$+*!4#9*#03%,!%-!29#$3-3$!
'/,2!I+(!:#J!+,4!+22#223,?!>13$1!29#$3#2!+,4!'/,2!%-!-321!+'#!+&+3*+:*#!0%!01#!>1+*#2!3,!
9+'03$/*+'!*%$+03%,2!2#+2%,+**(!32!$1+**#,?3,?K!!6#!+*2%!4%,b0!1+&#!+,(!3,-%'I+03%,!%,!-%'+?3,?!
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N#--'&!D7+-'!C'F30'&=!R'+5!ABBX)!

)%**/0+,0! S2#^.%/'$#! )#'2320#,0! `3%P+$$/I/*+0#! "32a!

CCL!

(Dichlorodi-phenyl 
trichloroethane 

9#203$34#!/2#4!3,!2%I#!$%/,0'3#2J!:+,,#4!3,!;%'01!
GI#'3$+J!9#'23202!3,!0#''#20'3+*!'/,%--!QX!(#+'2!9%20!
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(#2! (#2! '#9'%4/$03&#!3I9+3'I#,0J!
3II/,%2/99'#223%,J!+4'#,+*!+,4!
01('%34!#--#$02!

)E`2!

Polychlorinated 
Biphenyls  
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3II/,%0%N3$30(!+,4!$+,$#'!

)Gc2!

Persistent 
Polycyclic 
aromatic 
hydrocarbons 

:(P9'%4/$0!%-!-/#*!$%I:/203%,J!+*/I3,/I 2I#*03,?J!
>%%4!0'#+0I#,0J!%3*!293**2J!I#0+**/'?3$+*!+,4!$%a3,?!
9*+,02J!9/*9!+,4!9+9#'!I3**2!

(#2! ,%! E+'$3,%?#,3$!

-*+I#!'#0+'4+,02J!
#29K!)``2!+,4!
)`CH2!

Polybrominated 
diphenyl ethers!
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(#2! (#2! #,4%$'3,#!432'/903%,J!3I9+3'2!*3&#'!
+,4!01('%34!

)=@2!!

Perfluro-octane 
sulfonate 

20+3,J!>+0#'!+,4!%3*!'#9#**#,0!73,$*/4#4!3,!
.$%0$1?+'4!/,03*!'#$#,0*(8J!-3'#!-3?103,?!-%+IJ!-3'#!
'#0+'4+,02J!3,2#$03$34#2!+,4!'#-'3?#'+,02J!/:3O/30%/2!
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(#2! (#2!:/0!3,!:*%%4J!
*3&#'J!a34,#(!+,4!

I/2$*#!

9'%I%0#2!0/I%'!?'%>01!

L`LJ!C`L!

Tributyltin 

Dibutyltin 

+,03-%/*+,0!9#203$34#!/2#4!%,!&#22#*2! (#2! (#2! /,a,%>,!:/0!'#$#,0*(!+22%$3+0#4!
>301!1#+'3,?!*%22!

)E)2!

!(Polychlorinated 
paraffins8!

-*+I#!'#0+'4+,02J!9*+203$3d#'2J!9+3,02J!2#+*+,02!+,4!
+44303&#2!3,!*/:'3$+03,?!%3*2!
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Polychlorinated 
napthalenes 
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)EL2!

Polychlorinated 
terphenyls 
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%-!E%II#'$#!+,4!.#$'#0+'(!%-!01#!;+&(!WXXRJ!`+*$%I:!+,4!E*+'34?#!WXXRJ!`'%>,#**!#0!+*K!
WXXTJ!D,0#',+03%,+*!61+*3,?!E%II3223%,!WXXT8K!
!
Military mid-frequency sonar.!!E/''#,0!0+$03$+*!I3*30+'(!2%,+'!4#23?,2J!2/$1!+2!01#!SK.K!;+&(b2!
G;^.o.P]QE!0+$03$+*!2%,+'!9'%4/$#!23?,+*2!>301!2%/'$#!*#&#*2!%-!WQ]!'I2!4`!'#!R! )+!+0!R!IK!!
.0'+,43,?2!%-!$#0+$#+,2!1+&#!:##,!*3,a#4!0%!,+&+*!2%,+'!/2#!7SK.K!C#9+'0I#,0!%-!E%II#'$#!+,4!
.#$'#0+'(!%-!01#!;+&(!WXXR8K!!D,!<+'$1!WXXXJ!+!I/*03P29#$3#2!20'+,43,?!%-!RZ!$#0+$#+,2!>+2!
432$%&#'#4!3,!01#!`+1+I+2!+,4!$%3,$34#4!>301!%,?%3,?!,+&+*!+$03&30(!3,&%*&3,?!0+$03$+*!I34P
-'#O/#,$(!2%,+'K!!L1#!RZ!20'+,4#4!+,3I+*2!$%I9'32#4!\!E/&3#'b2!:#+a#4!>1+*#2J!Q!`*+3,&3**#b2!
:#+a#4!>1+*#2J!W!/,34#,03-3#4!:#+a#4!>1+*#2J!W!I3,a#!>1+*#2!72/'&3&#4!20'+,43,?!+,4!,%0!
#N+I3,#48!+,4!R!29%00#4!4%*913,!74#0#'I3,#4!/,'#*+0#4!0%!01#!#&#,08K!!_'%22!-3,43,?2!4/'3,?!
#N+I2!%-!01#!:#+a#4!>1+*#2!01+0!43#4!3,$*/4#4!+$/0#!1#I%''1+?#!>3013,!01#!2/:+'+$1,%34!29+$#J!

D,!<+'$1!WXXZ!;<=.!9/:*321#4!+,!G4&+,$#!;%03$#!%-!)'%9%2#4!"/*#I+a3,?!0%!?+01#'!
9/:*3$!3,9/0!%,!>1#01#'!+,4!>1+0!0(9#!%-!'#?/*+03%,!I3?10!:#!,#$#22+'(!0%!'#4/$#!&#22#*!
#--#$02!%,!.%/01#',!"#234#,02!7;<=.!WXXZ:8K!!L1#!;%03$#!'#O/#20#4!$%II#,02!%,!+!
9'#*3I3,+'(!*320!%-!9%0#,03+*!'#?/*+03%,2!3,$*/43,?!$%43-(3,?!01#!`#!61+*#!632#!
?/34#*3,#2J!#20+:*3213,?!+!I3,3I/I!+99'%+$1!'/*#J!9'%13:303,?!9+'03$/*+'!&#22#*!
+$03&303#2!%-!$%,$#',J!#20+:*3213,?!03I#P+'#+!$*%2/'#2J!+,4!$'#+03,?!%9#'+0%'!9#'I30!%'!
$#'03-3$+03%,!9'%?'+I2K!!
!



!

!
B+,/+'(!WXXY! DDPRRT!! ;<=.!

+,4!*+0#'+*!&#,0'3$*#2!7SK.K!C#9+'0I#,0!%-!E%II#'$#!+,4!.#$'#0+'(!%-!01#!;+&(!WXXR8K!!G!
1(9%01#23d#4!I#$1+,32I!-%'!2%,+'P'#*+0#4!I+'3,#!I+II+*!20'+,43,?2J!9+'03$/*+'*(!:#+a#4!
>1+*#2J!32!01#!-%'I+03%,!%-!,30'%?#,!:/::*#2!3,!43&3,?!I+II+*2!#N9%2#4!0%!3,0#,2#!+$%/203$!
#N9%2/'#2!7B#92%,!#0!+*K!WXXQ8K!!e+*34+03,?!0132!1(9%01#232!+,4!4#2$'3:3,?!01#!#N9%2/'#!
$%,4303%,2!'#O/3'#4!0%!3,4/$#!2/$1!?+2!#I:%*3!3,!I+'3,#!I+II+*2J!3,$*/43,?!a3**#'!>1+*#2J!
'#O/3'#2!-/'01#'!'#2#+'$1K!!!
!
L1#!3I9+$02!%-!I3*30+'(!I34P-'#O/#,$(!2%,+'!%,!a3**#'!>1+*#2!1+&#!,%0!:##,!43'#$0*(!20/43#4J!:/0!
%:2#'&+03%,2!+'#!+&+3*+:*#!-'%I!+,!#&#,0!01+0!%$$/''#4!3,!01#!.0'+30!%-!B/+,!4#!=/$+!+,4!c+'%!
.0'+30!%,!]!<+(!WXXQJ!>1#,!I#I:#'2!%-!B!9%4!>#'#!9'#2#,0!%--!2%/01>#20#',!.+,!B/+,!D2*+,4K!!G!
SK.K!;+&(!?/34#4PI3223*#!4#20'%(#'!7USS Shoup8!9+22#4!01'%/?1!01#!20'+30!>13*#!%9#'+03,?!302!
I34P-'#O/#,$(!G;^.o.P]QE!2%,+'!4/'3,?!+!0'+3,3,?!#N#'$32#K!!<#I:#'2!%-!B!9%4!>#'#!9'#2#,0!3,!
01#!20'+30!+,4!/,/2/+*!:#1+&3%'2!:(!>1+*#2!3,!'#29%,2#!0%!01#!2%/,4!>#'#!'#9%'0#4!:(!*%$+*!
'#2#+'$1#'2!7;<=.!WXXT4J!SK.K!;+&(J!)+$3-3$!=*##0!WXXT8K!!;@GG!+22#22#4!01#!+$%/203$!
#N9%2/'#2!+,4!'#9%'0#4!01+0!30!>+2!/,*3a#*(!01+0!01#!>1+*#2!#N9#'3#,$#4!#301#'!0#I9%'+'(!%'!
9#'I+,#,0!1#+'3,?!*%22K!!`+2#4!%,!01#!4/'+03%,!+,4!'#$#3&#4!*#&#*2J!+,4!*#&#*2!a,%>,!0%!$+/2#!
:#1+&3%'+*!'#+$03%,2!3,!%01#'!$#0+$#+,2J!B!9%4!'#$#3&#4!#N9%2/'#!*#&#*2!*3a#*(!0%!$+/2#!:#1+&3%'+*!
4320/':+,$#J!>13$1!32!$%,2320#,0!>301!#(#>30,#22!+$$%/,02!7;<=.!WXXT48K!
!
@,*(!+!-#>!;+&(!&#22#*2!%9#'+03,?!3,!01#!?'#+0#'!)/?#0!.%/,4!+'#+!+'#!#O/399#4!>301!I34P'+,?#!
-'#O/#,$(!+$03&#!2%,+'K!!L(93$+*!;+&(!I34P-'#O/#,$(!+$03&#!2%,+'!/2#!3,!)/?#0!.%/,4!32!*3I30#4!
0%!93#'P234#!2(20#I!I+3,0#,+,$#!+,4!0'+3,3,?!%,!4#23?,+0#4!'+,?#2K!!G2!+!9'#$+/03%,+'(!I#+2/'#J!
+,(!2139J!2/:I+'3,#!%'!/,30!>+,03,?!0%!/2#!+$03&#!I34P-'#O/#,$(!2%,+'!3,!)/?#0!.%/,4J!3,$*/43,?!
01#!.0'+30!%-!B/+,!4#!=/$+J!32!'#O/3'#4!0%!%:0+3,!9'3%'!9#'I3223%,!-'%I!01#!E%II+,4#'!%-!01#!SK.K!
)+$3-3$!=*##0K!!
!
Other military activitiesK!!E+,+43+,!I3*30+'(!+/01%'303#2!I+3,0+3,!+!I/,303%,2!0#203,?!+'#+!,#+'!
`#,03,$0!D2*+,4!+,4!)#44#'!`+(!+0!01#!2%/01#',!039!%-!e+,$%/&#'!D2*+,4K!!S,4#'>+0#'!4#0%,+03%,2!
+'#!2%I#03I#2!9#'-%'I#4!+0!01#!230#!+,4!%$$/''#4!%,!%,#!%$$+23%,!>1#,!B!9%4!>+2!*#22!01+,!RK]!
aI!+>+(J!>13$1!$+/2#4!01#!>1+*#2!0%!2/44#,*(!$1+,?#!01#3'!43'#$03%,!%-!0'+&#*!7"K!6K!`+3'4J!
9#'2K!$%IIK8K!!L1#!SK.K!;+&(!%9#'+0#2!2#&#'+*!%'4,+,$#!0'+3,3,?!*%$+03%,2!3,!)/?#0!.%/,4K!!
@'4,+,$#!0'+3,3,?!+$03&303#2!3,$*/4#!9'%$#4/'#2!0%!#,2/'#!I+'3,#!I+II+*2!+'#!,%0!3,!01#!&3$3,30(!
+,4!*3a#*(!1+&#!*300*#!3I9+$0!%,!01#!.%/01#',!"#234#,02K!
!
Commercial sonar systems.  E%II#'$3+*!2%,+'!2(20#I2!4#23?,#4!-%'!-321!-3,43,?J!4#901!
2%/,43,?J!+,4!2/:P:%00%I!9'%-3*3,?!+'#!>34#*(!/2#4!%,!$3&3*3+,!&#22#*2!+,4!+'#!%-0#,!
$1+'+$0#'3d#4!:(!13?1!%9#'+03,?!-'#O/#,$3#2J!*%>!9%>#'J!,+''%>!:#+I!9+00#',2J!+,4!21%'0!9/*2#!
*#,?012!7;+03%,+*!"#2#+'$1!E%/,$3*!WXXQ8K!!='#O/#,$3#2!-+**!:#0>##,!R!+,4!]XX!acdJ!01/2!2%I#!
2(20#I2!-/,$03%,!>3013,!01#!1#+'3,?!'+,?#!%-!a3**#'!>1+*#2!+,4!I+(!1+&#!I+2a3,?!#--#$02K!!F300*#!
3,-%'I+03%,!32!$/''#,0*(!+&+3*+:*#!%,!+,(!9%0#,03+*!3I9+$02!%-!I/*039*#!$%II#'$3+*!2%,+'2!/2#4!3,!
$*%2#!9'%N3I30(!%-!a3**#'!>1+*#2J!:/0!3I9+$0!d%,#2!>%/*4!*3a#*(!:#!&#'(!2I+**J!:+2#4!%,!01#!13?1!
-'#O/#,$3#2!+,4!21%'0!4/'+03%,2!%-!I%20!4#901!2%/,4#'2!+,4!-321!-3,4#'2K!!!
!
Seismic explorationK!!.#32I3$!2/'&#(3,?!32!01#!9'3I+'(!#N9*%'+03%,!0#$1,3O/#!-%'!4#0#$03,?!%3*!
+,4!?+2!4#9%2302J!-+/*0!20'/$0/'#2J!+,4!%01#'!?#%*%?3$+*!1+d+'42!3,!%--21%'#!+'#+2K!!./'&#(2!+'#!
$+''3#4!%/0!:(!21392!0%>3,?!%,#!%'!0>%!+''+(2!%-!+3'P?/,2J!>13$1!?#,#'+0#!3,0#,2#!*%>P-'#O/#,$(!
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2%/,4!9'#22/'#!>+&#2!$+9+:*#!%-!9#,#0'+03,?!01#!2#+-*%%'!+,4!+'#!-3'#4!'#9#0303&#*(!+0!RXPWXP
2#$%,4!3,0#'&+*2!-%'!#N0#,4#4!9#'3%42!7;+03%,+*!"#2#+'$1!E%/,$3*!WXXQ8K!!G''+(2!1%*4!/9!0%!ZX!
+3'P?/,2!+,4!$%II%,*(!&+'(!-'%I!WJXXXPYJXXX!$/!3,!7XKXQQPXKRQR!IQ8!3,!0%0+*!23d#K!!<%20!%-!01#!
#,#'?(!-'%I!01#!?/,2!32!43'#$0#4!&#'03$+**(!4%>,>+'4J!:/0!23?,3-3$+,0!2%/,4!#I3223%,!+*2%!%$$/'2!
1%'3d%,0+**(K!!C%>,>+'4!43'#$0#4!9/*2#2!01+0!#,0#'!01#!4##9!2%/,4!$1+,,#*!7+:%/0!YXX!I!4#901!%'!
I%'#8!$+,!:#!4#0#$0#4!+0!4320+,$#2!#N$##43,?!QJXXX!aI!7;3#/a3'a!#0!+*K!WXXT8K!!)#+a!9'#22/'#!
*#&#*2!-'%I!+3'P?/,2!/2/+**(!'+,?#!-'%I!]PQXX!cd!+,4!'#+$1!+:%/0!WQ]PWTX!4`!'#!R! )+!7"<.J!
-+'!-3#*4!I#+2/'#I#,08!7;+03%,+*!"#2#+'$1!E%/,$3*!WXXQ8!+,4!I%20!%-!01#!#,#'?(!32!:#*%>!]XX!
cdK!!=321!1+&#!#N9#'3#,$#4!#+'!4+I+?#!>1#,!#N9%2#4!0%!+3'!?/,2!-+'!I%'#!3,0#,23&#*(!01+,!
4/'3,?!0(93$+*!2#32I3$!2/'&#(2!7<$E+/*#(!#0!+*K!WXXQ8K!!D,!01#!S,30#4!.0+0#2J!+**!2#32I3$!9'%U#$02!
-%'!%3*!+,4!?+2!#N9*%'+03%,!+,4!I%20!'#2#+'$1!+99*3$+03%,2J!>301!01#!9%0#,03+*!0%!0+a#!I+'3,#!
I+II+*2J!+'#!$%&#'#4!:(!3,$34#,0+*!1+'+22I#,0!+/01%'3d+03%,2!/,4#'!01#!<<)GK!!
!
Construction activitiesK!!D,P>+0#'!$%,20'/$03%,!+$03&303#2!2/$1!+2!93*#!4'3&3,?!$+,!9'%4/$#!2%/,4!
*#&#*2!2/--3$3#,0!0%!4320/':!I+'3,#!I+II+*2!/,4#'!2%I#!$%,4303%,2K!!.%/,4!9'#22/'#!*#&#*2!%-!
-'%I!R\X!0%!WWX!4`!'#!R! )+!1+&#!:##,!'#9%'0#4!-%'!93*#2!%-!43--#'#,0!23d#2!3,!+!,/I:#'!%-!
20/43#2K!!L1#!I+U%'30(!%-!01#!2%/,4!#,#'?(!+22%$3+0#4!>301!93*#!4'3&3,?!32!3,!01#!*%>!-'#O/#,$(!
'+,?#J!v!RXXX!cd!7D**3,?>%'01!+,4!"%4a3,J!D,$K!WXXRJ!WXXTJ!"#(--!#0!+*K!WXXWJ!"#(--!WXXQ8K!
!
C'#4?3,?!%9#'+03%,2!+*2%!1+&#!01#!9%0#,03+*!0%!#I30!2%/,42!+0!*#&#*2!01+0!$%/*4!4320/':!I+'3,#!
I+II+*2K!!C#9#,43,?!%,!01#!0(9#!%-!4'#4?#J!9#+a!2%/,4!9'#22/'#!*#&#*2!-'%I!RXX!0%!RTX!4`!'#!R!
Ñ)+!>#'#!'#9%'0#4!3,!%,#!20/4(!7E*+'a#!#0!+*K!WXXQ8K!!.3I3*+'!0%!93*#!4'3&3,?J!I%20!%-!01#!2%/,4!
#,#'?(!+22%$3+0#4!>301!4'#4?3,?!32!3,!01#!*%>!-'#O/#,$(!'+,?#J!v!RXXX!cd!7E*+'a#!#0!+*K!WXXQ8K!
!
.#&#'+*!0#$1,3O/#2!1+&#!:##,!+4%90#4!0%!'#4/$#!01#!2%/,4!9'#22/'#!*#&#*2!+22%$3+0#4!>301!3,P
>+0#'!$%,20'/$03%,!+$03&303#2!%'!9'#&#,0!#N9%2/'#!%-!I+'3,#!I+II+*2!0%!2%/,4K!!=%'!#N+I9*#J!+!
[P3,$1!:*%$a!%-!>%%4!9*+$#4!:#0>##,!01#!93*#!+,4!01#!3I9+$0!1+II#'!/2#4!3,!$%I:3,+03%,!>301!+!
:/::*#!$/'0+3,!$+,!'#4/$#!2%/,4!9'#22/'#!*#&#*2!:(!+:%/0!WX!4`K!!G*0#',+03&#*(J!93*#!4'3&3,?!>301!
&3:'+0%'(!1+II#'2!9'%4/$#2!9#+a!9'#22/'#2!01+0!+'#!+:%/0!RZ!4`!*%>#'!01+,!01%2#!?#,#'+0#4!:(!
3I9+$0!1+II#'2!7;#4>#**!+,4!H4>+'42!WXXW8K!!D,!+44303%,J!,%0!2$1#4/*3,?!3,P>+0#'!$%,20'/$03%,!
+$03&303#2!4/'3,?!03I#2!>1#,!I+'3,#!I+II+*2!I+(!:#!9'#2#,0!'#4/$#2!01#!'32a!%-!4320/':+,$#K!!
)'%U#$0!9'%9%,#,02!+*2%!I%,30%'!-%'!I+'3,#!I+II+*2!+,4!20%9!2%/,4P9'%4/$3,?!+$03&303#2!3-!
I+'3,#!I+II+*2!+99'%+$1!>3013,!:/--#'!d%,#2K!
! !
Underwater acoustic devices.!!G$%/203$!1+'+22I#,0!4#&3$#2!7GcC28!+'#!+,%01#'!2%/'$#!%-!2%/,4!
01+0!I+(!:#!432'/903&#!0%!a3**#'!>1+*#2!3,!6+213,?0%,!+,4!`'30321!E%*/I:3+K!!GcC2!/2#4!+0!
2+*I%,!+O/+$/*0/'#!-+'I2!#I30!i*%/4j!23?,+*2!01+0!+'#!3,0#,4#4!0%!4329*+$#!1+':%'!2#+*2!+,4!2#+!
*3%,2!+>+(!-'%I!01#!-+'I2J!01#'#:(!4#0#''3,?!9'#4+03%,!7)#0'+2!WXXQ8J!:/0!$+,!$+/2#!20'%,?!
+&%34+,$#!'#29%,2#2!3,!$#0+$#+,2!+2!>#**!7@*#23/a!#0!+*K!WXXW8K!!<%'0%,!+,4!.(I%,42!7WXXW8!
4#2$'3:#4!%,#!I%4#*!01+0!:'%+4$+20!+!RX!acd!23?,+*!+0!R\T!4`!'#!R!Ñ)+!+0!R!I!+,4!>+2!
9%0#,03+**(!+/43:*#!3,!%9#,!>+0#'!-%'!/9!0%!]X!aIK!!C/'3,?!01#!#+'*(!R\\X2J!01#!4#&3$#2!>#'#!
3,20+**#4!+0!+!,/I:#'!%-!2+*I%,!-+'I2!3,!6+213,?0%,!73,$*/43,?!E(9'#22!D2*+,4J!)%'0!G,?#*#2J!
"3$1!)+22+?#!%--!`+3,:'34?#!D2*+,4J!+,4!.O/+N3,!D2*+,48!+,4!`'30321!E%*/I:3+J!:/0!>#'#!91+2#4!
%/0!%-!%9#'+03%,!3,!6+213,?0%,!+-0#'!U/20!+!-#>!(#+'2!7CK!.>#$a#'J!9#'2K!$%IIKM!BK!5K!`K!=%'4J!
9#'2K!$%IIK8K!!G$03&+03%,!%-!01#!4#&3$#2!+0!+!-+'I!,#+'!,%'01#+20#',!e+,$%/&#'!D2*+,4!
$%''#29%,4#4!>301!4'+203$!4#$*3,#2!3,!01#!/2#!%-!,#+':(!9+22+?#2!+,4!3,*#02!:(!:%01!'#234#,0!+,4!
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0'+,23#,0!>1+*#2!7<%'0%,!+,4!.(I%,42!WXXW8K!!D0!32!/,a,%>,!>1#01#'!01#!4#&3$#2!#&#'!9'%4/$#4!
23I3*+'!3I9+$02!%,!a3**#'!>1+*#2!3,!6+213,?0%,!%'!#*2#>1#'#!3,!`'30321!E%*/I:3+K!!L1#!%,*(!
GcC!203**!3,!/2#!3,!6+213,?0%,!%9#'+0#2!+0!01#!`+**+'4!*%$a2!3,!.#+00*#J!>1#'#!;<=.!/03*3d#2!30!
0%!4#0#'!2#+!*3%,2K!
 
Vessel strikesK!!E%**323%,2!:#0>##,!a3**#'!>1+*#2!+,4!&#22#*2!+'#!'+'#!3,!6+213,?0%,!+,4!`'30321!
E%*/I:3+J!>301!2#&#'+*!3,$34#,02!4%$/I#,0#4!23,$#!01#!R\\X2!72##!Incidental Human-Related 
Mortality8K!!L>%!20'3a#2J!+,4!9'%:+:*(!+!013'4J!1+&#!'#2/*0#4!3,!-+0+*303#2!3,!'#$#,0!4#$+4#2K!
!
@3*!.93**2!
!
HN9%2/'#!0%!9#0'%*#/I!1(4'%$+':%,2!'#*#+2#4!3,0%!01#!I+'3,#!#,&3'%,I#,0!&3+!%3*!293**2!+,4!
%01#'!432$1+'?#!2%/'$#2!'#9'#2#,02!+,%01#'!9%0#,03+**(!2#'3%/2!1#+*01!01'#+0!-%'!a3**#'!>1+*#2!3,!
01#!,%'01#+20#',!)+$3-3$K!!<+'3,#!I+II+*2!+'#!?#,#'+**(!+:*#!0%!I#0+:%*3d#!+,4!#N$'#0#!*3I30#4!
+I%/,02!%-!1(4'%$+':%,2J!:/0!+$/0#!%'!$1'%,3$!#N9%2/'#!9%2#2!?'#+0#'!0%N3$%*%?3$+*!'32a2!7_'+,0!
+,4!"%22!WXXW8K!!S,*3a#!1/I+,2J!$#0+$#+,2!1+&#!+!013$a#,#4!#934#'I32!01+0!?'#+0*(!'#4/$#2!01#!
*3a#*31%%4!%-!9#0'%*#/I!0%N3$30(!-'%I!2a3,!$%,0+$0!>301!%3*#4!>+0#'2!7_#'+$3!R\\XJ!@b.1#+!+,4!
G?/3*+'!WXXR8K!!D,1+*+03%,!%-!&+9%'2!+0!01#!>+0#'b2!2/'-+$#!+,4!3,?#203%,!%-!1(4'%$+':%,2!4/'3,?!
-##43,?!+'#!I%'#!*3a#*(!9+01>+(2!%-!#N9%2/'#K!!L'+,23#,0!a3**#'!>1+*#2!I+(!:#!#29#$3+**(!
&/*,#'+:*#!+-0#'!$%,2/I3,?!9'#(!4#:3*30+0#4!:(!%3*!7<+0a3,!+,4!.+/*3032!R\\Z8K!!<+0a3,!#0!+*K!
7R\\T8!'#9%'0#4!01+0!a3**#'!>1+*#2!434!,%0!+00#I90!0%!+&%34!%3*P21##,#4!>+0#'2!-%**%>3,?!01#!
Exxon Valdez %3*!293**!3,!G*+2a+K!!D,!I+'3,#!I+II+*2J!+$/0#!#N9%2/'#!0%!9#0'%*#/I!9'%4/$02!$+,!
$+/2#!$1+,?#2!3,!:#1+&3%'!+,4!'#4/$#4!+$03&30(J!3,-*+II+03%,!%-!01#!I/$%/2!I#I:'+,#2J!*/,?!
$%,?#203%,J!9,#/I%,3+J!*3&#'!432%'4#'2J!+,4!,#/'%*%?3$+*!4+I+?#!7_#'+$3!+,4!.0K!G/:3,!R\\X8K!!
H&34#,$#!%-!43'#$0!I%'0+*30(!3,!a3**#'!>1+*#2!-'%I!293**2!32!4#2$'3:#4!#*2#>1#'#!3,!0132!'#9%'0!72##!
Incidental Human-Related Mortality8K!!@3*!293**2!+'#!+*2%!9%0#,03+**(!4#20'/$03&#!0%!9'#(!
9%9/*+03%,2!+,4!01#'#-%'#!I+(!+4&#'2#*(!+--#$0!a3**#'!>1+*#2!:(!'#4/$3,?!-%%4!+&+3*+:3*30(K!
!
)/?#0!.%/,4!32!%,#!%-!01#!*#+43,?!9#0'%*#/I!'#-3,3,?!$#,0#'2!3,!01#!S,30#4!.0+0#2J!>301!+:%/0!R]!
:3**3%,!?+**%,2!%-!$'/4#!%3*!+,4!'#-3,#4!9#0'%*#/I!9'%4/$02!0'+,29%'0#4!01'%/?1!30!+,,/+**(!7)/?#0!
.%/,4!G$03%,!L#+I!WXX]+8K!!D,:%/,4!%3*!0+,a#'2!$+''(!$'/4#!%3*!0%!-3&#!I+U%'!'#-3,#'3#2!3,!01#!
2%/,4J!>13*#!%/0:%/,4!0+,a#'2!I%&#!'#-3,#4!%3*!9'%4/$02!0%!4#203,+03%,2!+*%,?!01#!SK.K!>#20!
$%+20!7;##*!#0!+*K!R\\Z8K!!D,!WXX]J!+!0%0+*!%-!ZR[!%3*!0+,a#'2!9+22#4!01'%/?1!6+213,?0%,b2!>+0#'2!
:%/,4!-%'!9%'02!3,!)/?#0!.%/,4J!E+,+4+J!+,4!+*%,?!01#!E%*/I:3+!"3&#'!76+213,?0%,!.0+0#!
C#9+'0I#,0!%-!H$%*%?(!WXX[8K!!L132!&%*/I#!%-!213993,?!0'+--3$!9/02!01#!'#?3%,!+0!'32a!%-!1+&3,?!+!
$+0+20'%913$!%3*!293**K!!L1#!9%223:3*30(!%-!+!*+'?#!293**!32!$%,234#'#4!%,#!%-!01#!I%20!3I9%'0+,0!
21%'0P0#'I!01'#+02!0%!a3**#'!>1+*#2!+,4!%01#'!$%+20+*!%'?+,32I2!3,!01#!,%'01#+20#',!)+$3-3$!75'+1,!
#0!+*K!WXXW8K!
!
)'3%'!0%!01#!+4%903%,!%-!'#$#,0!'#?/*+0%'(!+,4!%01#'!I#+2/'#2!0%!9'#&#,0!293**2J!;##*!#0!+*K!7R\\Z8!
'#9%'0#4!01+0!213993,?!+$$34#,02!>#'#!'#29%,23:*#!-%'!01#!*+'?#20!&%*/I#!7]\!9#'$#,0M!QKT!I3**3%,!
?+**%,2!rRWK\!I3**3%,!*30#'2s8!%-!%3*!432$1+'?#4!4/'3,?!I+U%'!293**2!3,!6+213,?0%,!-'%I!R\ZXP
R\\[K!!@01#'!2%/'$#2!>#'#!'#-3,#'3#2!+,4!+22%$3+0#4!9'%4/$03%,!-+$3*303#2!7WZ!9#'$#,0M!RK]!I3**3%,!
?+**%,2!r]KZ!I3**3%,!*30#'2s8!+,4!939#*3,#2!7RT!9#'$#,0M!YXXJXXX!?+**%,2!rQKX!I3**3%,!*30#'2s8K!!L1#'#!
1+&#!:##,!#3?10!I+U%'!%3*!0+,a#'!293**2!#N$##43,?!RXXJXXX!?+**%,2!7QZYJ]XX!*30#'28!3,!01#!20+0#b2!
$%+20+*!>+0#'2!+,4!%,!01#!E%*/I:3+!"3&#'!23,$#!01#!R\[X2J!>301!01#!*+'?#20!#203I+0#4!+0!WKQ!



!

!
B+,/+'(!WXXY! DDPRRZ!! ;<=.!

I3**3%,!?+**%,2!7YKZ!I3**3%,!*30#'28!7L+:*#!RQ8K!!_'+,0!+,4!"%22!7WXXW8!434!,%0!'#9%'0!+,(!I+U%'!
&#22#*!293**2!-'%I!`'30321!E%*/I:3+!4/'3,?!0132!2+I#!9#'3%4J!:/0!+0!*#+20!%,#!%-!RXXJXXX!?+**%,2!
7QZ\JXXX!*30#'28!32!a,%>,!0%!1+&#!%$$/''#4!3,!E+,+43+,!>+0#'2!+0!01#!I%/01!%-!01#!.0'+30!%-!B/+,!
4#!=/$+!3,!R\\R!7;##*!#0!+*K!R\\Z8K!!D,!+44303%,!0%!01#2#!3,$34#,02J!01#'#!1+&#!:##,!+!,/I:#'!%-!
,#+'!+$$34#,02!'#2/*03,?!-'%I!&#22#*!?'%/,43,?2J!$%**323%,2J!9%>#'!*%22J!%'!9%%'!&#22#*!$%,4303%,!
7;##*!#0!+*K!R\\Z8K!
!
)/?#0!.%/,4b2!-3&#!%3*!'#-3,#'3#2!+'#!$%+20+**(!*%$+0#4!+0!G,+$%'0#2!7.1#**!@3*!+,4!L#2%'%8J!
=#',4+*#!7E%,%$%)13**3928J!`*+3,#!7`)8J!+,4!L+$%I+!7S.!@3*8K!!@&#'!01#!9+20!QT!(#+'2J!-%/'!
I+U%'!293**2!1+&#!%$$/''#4!+0!0>%!%-!01#2#!-+$3*303#2!7L+:*#!RQ8J!>301!#+$1!$+/23,?!2%I#!432$1+'?#!
%-!9#0'%*#/I!3,0%!I+'3,#!>+0#'2!7CK!C%0(J!9#'2K!$%IIK8K!!)39#*3,#2!$%,,#$03,?!0%!'#-3,#'3#2!+,4!
%3*!0#'I3,+*2!+0!9%'02!'#9'#2#,0!+,%01#'!9%0#,03+*!2%/'$#!%-!$%+20+*!293**2K!!L1'##!I+U%'!939#*3,#!
*#+a2!%&#'!01#!*+20!QT!(#+'2!1+&#!$+/2#4!2#&#'+*!I+U%'!293**2!3,!>#20#',!6+213,?0%,J!:/0!%,*(!01#!
R\\\!@*(I93$!?+2%*3,#!293**!'#2/*0#4!3,!+,(!432$1+'?#!0%!I+'3,#!>+0#'2!7;##*!#0!+*K!R\\ZM!_K!F##J!
9#'2K!$%IIK8K!!!
!
!

R+G-'!(M)!W#-!29#--2!34!(BBHBBB!$+--3.2!3&!53&'!4&35!0'22'-2H!9&3/%F,#3.!4+F#-#,#'2H!+./!9#9'-#.'2!#.!

D+27#.$,3.!4&35!,7'!(?[B2!,3!ABBM!>4&35!P''-!',!+-)!(??XH!Q%$',!83%./!D+,'&!h%+-#,=!:F,#3.!

R'+5!ABBA@)!

!

h#+'! D,$34#,0!,+I#! F%$+03%,!
GI%/,0!293**#4!
7?+**%,28! L(9#!%-!9'%4/$0!

! ! ! ! !
e#22#*2! ! ! ! !
R\ZW! General M. C. Meiggs E+9#!=*+00#'(! ! WJQXXJXXX! c#+&(!-/#*!%3*!
R\[T! S,30#4!L'+,29%'0+03%,!:+'?#! ,K!_'+(2!c+':%'!E%K! ! RJWXXJXXX! C3#2#*!-/#*!
R\Y]! ARCO Anchorage )%'0!G,?#*#2! ! WQ\JXXX! E'/4#!%3*!
R\YY! Nestucca!:+'?#! @$#+,!.1%'#2! ! WQRJXXX! c#+&(!-/#*!%3*!
R\ZR! S,30#4!L'+,29%'0+03%,!:+'?#! .a+?30!E%/,0(! ! WQXJXXX! C3#2#*!-/#*!
R\YT! SS Mobil Oil!0+,a#'! E%*/I:3+!"KJ!E*+'a!E%K! ! WXXJXXX! c#+&(!-/#*!%3*!
R\ZY! E%*/I:3+!"3&#'!:+'?#! 5*3$a30+0!E%/,0(! ! RXXJXXX! C3#2#*!-/#*!
R\\R! Tenyo Maru .0'+30!%-!B/+,!4#!=/$++! ! RXXJXXX! c#+&(!-/#*!%3*J!43#2#*!
! ! ! ! !
"#-3,#'3#2! ! ! ! !
R\\R! S.!@3*! L+$%I+! ! [XXJXXX! E'/4#!%3*!
R\\Q! S.!@3*! L+$%I+! ! W[TJXXX! E'/4#!%3*!
R\\R! L#N+$%! G,+$%'0#2! ! WRXJXXX! E'/4#!%3*!
R\\X! L#N+$%! G,+$%'0#2! ! RQXJXXX! E'/4#!%3*!
! ! ! ! ! !
)39#*3,#2! ! ! ! ! !
R\ZQ! L'+,2P<%/,0+3,! 61+0$%I!E%/,0(! ! T[XJXXX! E'/4#!%3*!
R\\\! @*(I93$! `#**3,?1+I! ! WZZJXXX! _+2%*3,#!
R\YQ! @*(I93$! .a+?30!E%/,0(! ! R[YJXXX! C3#2#*!-/#*!

!

+!
89#--!3FF%&&'/!#.!Y+.+/#+.!1+,'&2!+,!,7'!53%,7!34!,7'!8,&+#,!34!V%+.!/'!"%F+!+./!4-31'/!#.,3!D+27#.$,3.)!

!
!
C/'3,?!01#!*+0#!R\YX2!+,4!#+'*(!R\\X2J!6+213,?0%,!23?,3-3$+,0*(!/9?'+4#4!302!#--%'02!0%!9'#&#,0!
%3*!293**2!3,!'#29%,2#!0%!3,$'#+2#4!,/I:#'2!%-!293**2!3,!01#!20+0#!+,4!01#!Exxon Valdez!+$$34#,0!3,!
G*+2a+K!!G!,/I:#'!%-!20+0#J!9'%&3,$3+*J!+,4!=#4#'+*!+?#,$3#2!,%>!>%'a!0%!'#4/$#!01#!*3a#*31%%4!
%-!293**2J!+2!4%#2!01#!'#?3%,+*!@3*!.93**!L+2a!=%'$#J!>13$1!>+2!-%'I#4!3,!R\Y\K!!D,!+44303%,J!01#'#!



!

!
B+,/+'(!WXXY! DDPRRY!! ;<=.!

32!+,!3,0#',+03%,+*!:%4(J!01#!D,0#',+03%,+*!<+'303I#!@'?+,3d+03%,!7D<@8J!>13$1!1+2!+4%90#4!
$%,&#,03%,2J!9'%0%$%*2J!$%4#2!+,4!'#$%II#,4+03%,2!$%,$#',3,?!I+'303I#!2+-#0(J!01#!9'#&#,03%,!
%-!9%**/03%,!+,4!'#*+0#4!I+00#'2J!3,$*/43,?!29#$3-3$!I#+2/'#2!'#?+'43,?!%3*!293**2K!!;+03%,+*!
20+0/0#2!#,+$0#4!3,!01#!#+'*(!R\\X2J!3,$*/43,?!01#!SK.K!@3*!)%**/03%,!G$0!3,!R\\X!7@)G8!+,4!01#!
E+,+4+!.13993,?!G$0!3,!R\\QJ!1+&#!+*2%!:##,!:#,#-3$3+*!3,!$'#+03,?!293**!9'#&#,03%,!+,4!'#29%,2#!
20+,4+'42K!!@)G!2#'&#2!+2!01#!*#+43,?!=#4#'+*!'#?/*+0%'(!I#$1+,32I!0%!9'#&#,0J!'#29%,4!0%J!+,4!
+44'#22!4+I+?#!$+/2#4!:(!%3*2!293**!+,4!$'#+0#4!01#!@3*!.93**!F3+:3*30(!L'/20!=/,4K!!@)G!'#O/3'#2!
01+0!+**!0+,a!&#22#*2!?'#+0#'!01+,!]JXXX!?'%22!0%,2!%9#'+03,?!3,!01#!SK!.K!>+0#'2!:#!-300#4!>301!+!
4%/:*#!1/**!:#-%'#!B+,/+'(!WXR]K!!L1#'#!32!+!;%'01>#20!G'#+!E%II300##!7;6GE8!01+0!4#&#*%92!
+,4!3I9*#I#,02!+!;6GE!9*+,K!!L1#'#!+'#!+*2%!+!,/I:#'!%-!3,4/20'(!3,303+0#4!2+-#0(!9'+$03$#2K!!D,!
+44303%,+*!01#'#!+'#!*%$+*!%'?+,3d+03%,2!2/$1!+2!01#!D2*+,4!@3*!.93**!G22%$3+03%,J!+!$%II/,30(P
:+2#4J!,%,9'%-30!%'?+,3d+03%,!9'%&343,?!9'%I90!-3'20!'#29%,2#!-%'!%3*!293**2!3,!01#!.+,!B/+,!
D2*+,42J!21%'#*3,#!9'%0#$03%,J!>3*4*3-#!'#2$/#!+,4!0'+3,3,?!-%'!$%,0+3,I#,0!+,4!%3*#4!>3*4*3-#!
'#29%,4#'2K!
!
D,!WXXR!01#!SK.K!E%+20!_/+'4J!H)GJ!C#9+'0I#,0!%-!D,0#'3%'J!=321!+,4!63*4*3-#!.#'&3$#!+,4!
;@GG!7;<=.!+,4!;@.8!#,0#'#4!3,0%!+,!+?'##I#,0!01+0!9'%&34#2!+!-'+I#>%'a!-%'!$%%9#'+03%,!
+,4!9+'03$39+03%,!3,!9'%&343,?!9'%0#$03%,!%-!*320#4!29#$3#2J!3I9'%&#!%3*!293**!9*+,,3,?!+,4!
'#29%,2#!9'%$#4/'#2!+,4!20'#+I*3,#!2#$03%,!Z!$%,2/*0+03%,2!/,4#'!01#!H.GK!!@3*!293**!9*+,,3,?!
+,4!'#29%,2#!9'%$#4/'#2!+'#!2#0!-%'01!3,!01#!;+03%,+*!@3*!+,4!c+d+'4%/2!./:20+,$#2!)%**/03%,!
E%,03,?#,$(!)*+,!7;E)8K!L1#!+?'##I#,0!32!3,0#,4#4!0%!-+$3*30+0#!$%I9*3+,$#!>301!01#!H.G!
>301%/0!4#?'+43,?!01#!O/+*30(!%-!+,!%3*!293**!'#29%,2#J!3I9'%&#!%3*!293**!9*+,,3,?!+,4!'#29%,2#!
9'%$#22J!+,4!#,2/'#!3,0#'P+?#,$(!$%%9#'+03%,!0%!9'%0#$0!*320#4!29#$3#2!+,4!$'303$+*!1+:30+0K!
.3,$#!R\\\J!6+213,?0%,!.0+0#!1+2!I+3,0+3,#4!+!'#2$/#!0/?:%+0!+0!;#+1!`+(!-%'!+:%/0!WW]!4+(2!
9#'!(#+'!4/'3,?!01#!>3,0#'!I%,012!0%!+34!432+:*#4!&#22#*2!+,4!01#'#:(!9'#&#,0!%3*!293**2K!!L1#2#!
I#+2/'#2!+99#+'!0%!1+&#!:##,!1#*9-/*!3,!'#4/$3,?!01#!,/I:#'!+,4!23d#!%-!293**2!23,$#!R\\RJ!:/0!
$%,03,/#4!&3?3*+,$#!32!,##4#4K!!D,!?#,#'+*J!6+213,?0%,b2!%/0#'!$%+20J!01#!.0'+30!%-!B/+,!4#!=/$+J!
+,4!+'#+2!,#+'!01#!20+0#b2!I+U%'!'#-3,#'3#2!+'#!$%,234#'#4!01#!*%$+03%,2!I%20!+0!'32a!%-!I+U%'!293**2!
7;##*!#0!+*K!R\\Z8K!
!
E1'%,3$!2I+**P2$+*#!432$1+'?#2!%-!%3*!3,0%!%$#+,2!?'#+0*(!#N$##4!01#!&%*/I#!'#*#+2#4!:(!I+U%'!
293**2!7E*+'a!R\\Z8!+,4!'#9'#2#,0!+,%01#'!9%0#,03+*!$%,$#',K!!./$1!432$1+'?#2!%'3?3,+0#!-'%I!
,/I#'%/2!2%/'$#2J!2/$1!+2!01#!4/I93,?!%-!0+,a!>+213,?2!+,4!:+**+20!>+0#'!:(!0+,a#'2J!01#!
'#*#+2#!%-!:3*?#!+,4!-/#*!%3*!-'%I!?#,#'+*!213993,?J!+,4!01#!4329%2+*!%-!I/,3$39+*!+,4!3,4/20'3+*!
>+20#2K!!E1'%,3$!%3*!9%**/03%,!a3**2!*+'?#!,/I:#'2!%-!2#+:3'42!7#K?KJ!63#2#!+,4!"%:#'02%,!WXXT8J!
:/0!302!3I9+$0!%,!a3**#'!>1+*#2!+,4!%01#'!I+'3,#!I+II+*2!32!9%%'*(!4%$/I#,0#4K!!L1#!*%,?P0#'I!
#--#$02!%-!'#9#+0#4!3,?#203%,!%-!2/:P*#01+*!O/+,0303#2!%-!9#0'%*#/I!1(4'%$+':%,2!%,!I+'3,#!
I+II+*2!+'#!+*2%!/,a,%>,K!
!
!
!
!



!

!
B+,/+'(!WXXY! DDPRR\!! ;<=.!

S94+0#!
!

!
!
!
!
!
G*0#',+03&#!H,#'?(!)'%U#$02!
!
D,!;%&#I:#'!WXX[J!01#!$303d#,2!%-!6+213,?0%,!&%0#4!3,!2/99%'0!%-!D,303+03&#!\QZ!7DP\QZ8J!>13$1!
#20+:*321#4!+!'#,#>+:*#!#,#'?(!20+,4+'4!'#O/3'3,?!01#!20+0#z2!*+'?#20!#*#$0'3$!/03*303#2!0%!2/99*(!R]!
9#'$#,0!%-!01#3'!#*#$0'3$30(!2+*#2!-'%I!#*3?3:*#!'#,#>+:*#!'#2%/'$#2!:(!WXWXK!D0!+*2%!'#O/3'#4!01%2#!
#*#$0'3$!/03*303#2!0%!9/'2/#!+**!*%>P$%20!#,#'?(!$%,2#'&+03%,!%99%'0/,303#2!>301!01#3'!$/20%I#'2!
+,4!3,!01#3'!$%II/,303#2K!!L1#2#!'#,#>+:*#!#,#'?(!2%/'$#2!3,$*/4#!,#>!0#$1,%*%?3#2!0%!1+',#22!
#,#'?(!-'%I!>+&#2J!034#2J!+,4!I+'3,#!$/''#,02J!+,4!01#'#!1+2!:##,!3,$'#+2#4!3,0#'#20!3,!9/'2/3,?!
9'%U#$02!3,!01#!;%'01>#20K!!L1#!3I9+$02!0%!I+'3,#!*3-#!3,$*/43,?!I+'3,#!I+II+*2!-'%I!01#2#!
+*0#',+03&#!#,#'?(!2%/'$#2!+'#!*+'?#*(!/,a,%>,K!!`/%(2!I%%'#4!0%!$+90/'#!>+&#!#,#'?(!I+(!
?#,#'+0#!2%/,4!%'!#*#$0'%I+?,#03$!-3#*42!01+0!1+&#!01#!9%0#,03+*!0%!+--#$0!I+'3,#!*3-#K!!.%I#!
4#23?,2!#I9*%(!i%9#,!*%%9j!0#$1,%*%?(!01+0!9/I92!2#+!>+0#'!-'%I!01#!2/''%/,43,?!#,&3'%,I#,0!
0%!4'3&#!3,0#',+*!0/':3,#2!01/2!9%23,?!2%I#!'32a!%-!#,0'+3,I#,0K!!</*039*#!+,$1%'#4!+,4!
$%,,#$0#4!:/%(2!I+(!+*2%!9'#2#,0!+,!#,0+,?*#I#,0!%'!$%**323%,!'32aK!!S,4#'>+0#'!0/':3,#2!0%!
1+',#22!034+*!%'!$/''#,0!#,#'?(!I+(!+*2%!9'#2#,0!'32a2!+22%$3+0#4!>301!-+20!I%&3,?!:*+4#2!%'!
$%I:3,#4!-3#*42!%-!*+'?#!43+I#0#'!0/':3,#2K!!L1#!=#4#'+*!H,#'?(!"#?/*+0%'(!E%II3223%,!

D,!WXXZ!01#!6+213,?0%,!.0+0#!C#9+'0I#,0!%-!H$%*%?(!9/:*321#4!+!,#>!.93**!)'#&#,03%,J!
)'#9+'#4,#22J!+,4!"#29%,2#!)'%?'+I!G,,/+*!"#9%'0!4#2$'3:3,?!'#$#,0!
+$$%I9*321I#,02!76C@H!WXXZ8K!!L1#!9*+,!4#2$'3:#2!,#>!'/*#2!-%'!%3*!0'+,2-#'!01+0!
>#'#!+4%90#4!3,!.#90#I:#'!%-!WXX[!01+0!9'%&34#!I%'#!/,3&#'2+*!$%&#'+?#!'#*+03,?!0%!%3*!
0'+,2-#'2!%&#'!20+0#!>+0#'2K!!L1#!'#9%'0!+*2%!21%>2!0'#,42!3,!3,$34#,02!9#'!0'+,230J!>13$1!
9#+a#4!3,!WXXR!7%&#'!WK]!9#'$#,08J!:/0!1+&#!4#$*3,#4!0%!+!*%>!%-!*#22!01+,!R!9#'$#,0!3,!
WXXTPWXX[K!!L1#'#!1+&#!:##,!,%0+:*#!4#$'#+2#2!3,!*+'?#!293**2!+2!>#**!+2!01#!%&#'+**!
&%*/I#!%-!%3*!293**#4J!9+'03$/*+'*(!-'%I!WXXR0%!WXX[K!!;#>!9'%?'+I2J!3,4/20'(!
$%I9*3+,$#!+,4!20+0#!+,4!-#4#'+*!%&#'23?10!>#'#!$30#4!+2!'#+2%,2!-%'!01#!4#$*3,#2K!!
6C@H!2/II+'3d#4!+**!'#9%'02!%-!$1#I3$+*J!%3*!+,4!1+d+'4%/2!>+20#!293**2!20+0#>34#!
+,4!9'%&34#4!3,-%'I+03%,!%,!'#29%,2#!+$$%I9*321I#,02!3,!WXX[K!!L1#!'#9%'0!4#2$'3:#2!
01#!'#2$/#!0/?!9'%?'+IJ!$%,03,?#,$(!9*+,!3I9'%&#I#,02J!'#+43,#22!4'3**2J!0'+3,3,?J!,#>!
#O/39I#,0J!#,-%'$#I#,0!+,4!&%*/,0+'(!$%I9*3+,$#!9'%?'+I2!+2!>#**!+2!+!,/I:#'!%-!
#4/$+03%,!+,4!%/0'#+$1!#--%'02!3,!6+213,?0%,!+,4!01#!#,03'#!'#?3%,K!
!
L1#!'#$#,0*(P+4%90#4!%3*!293**!0'+,2-#'!9'%?'+I!$%,2030/0#2!+!23?,3-3$+,0!,#>!'#?/*+0%'(!
I#+2/'#!01+0!#N9+,42!01#!,/I:#'!%-!$%II#'$3+*!%9#'+03%,2!'#?/*+0#4!:(!6C@Hb2!%3*!
293**!9'%?'+IK!!)'#&3%/2*(J!6C@H!%,*(!'#?/*+0#4!I+U%'!I+'303I#!213993,?!%9#'+03%,2!
+,4!*+'?#!-+$3*303#2!2/$1!+2!%3*!'#-3,#'3#2K!!L1#!,#>!293**!9'#&#,03%,!'/*#2!9'%&34#!:'%+4!
$%&#'+?#!'#*+03,?!0%!%3*!01+0!32!0'+,2-#'##4!3,!:/*a!%&#'!20+0#!>+0#'2K!!S,4#'!01#!,#>!
0'+,2-#'!'/*#2J!01#'#!+'#!-%/'!$*+22#2!%-!-+$3*303#2!7I+U%'!'#-3,#'3#2J!-/#*!0'/$a2J!0#'I3,+*2!
+,4!-/#*2!&#22#*2!+,4!I+'3,+2!>301!-/#*!4%$a28!>13$1!#+$1!1+&#!9*+,,3,?!+,4!
%9#'+03%,+*!'#O/3'#I#,02!29#$3-3$!0%!01#3'!%9#'+03%,2K!!G**!-+$3*303#2!I/20!+*2%!I##0!,#>!
#O/39I#,0J!'#9%'03,?J!9'#&#,0+03&#!I+3,0#,+,$#!+,4!%9#'+03%,+*!'#O/3'#I#,02K!!C@H!
1+2!+44#4!23N!,#>!3,29#$0%'2!0%!%&#'2##!%3*!0'+,2-#'2!+,4!3I9*#I#,0!01#!,#>!'/*#2!
01'%/?1%/0!01#!20+0#J!3,$*/43,?!01#!.0'+30!%-!B/+,!4#!=/$+!+,4!)/?#0!.%/,4K!
!



!

!
B+,/+'(!WXXY! DDPRWX!! ;<=.!

7=H"E8!1+2!322/#4!2#&#'+*!9'#*3I3,+'(!9#'I302!-%'!%$#+,!$/''#,0J!>+&#!+,4!034+*!#,#'?(!9'%U#$02!
3,$*/43,?!9'%9%2#4!>+&#!+,4!034+*!#,#'?(!9'%U#$02!3,!6+213,?0%,J!@'#?%,!+,4!E+*3-%',3+K!!
.#&#'+*!$%I9+,3#2!+,4!9/:*3$!/03*303#2!3,!01#!;%'01>#20!1+&#!:#?/,!+99*(3,?!-%'!=H"E!9#'I302!
+,4!>3**!:#?3,!93*%0!9'%U#$02!0%!0#20!,#>!0#$1,%*%?3#2!+,4!+**%>!I%,30%'3,?!+,4!20/4(!%-!+O/+03$!
'#2%/'$#!3I9+$02!3,!01#!,#+'!-/0/'#K!!@$#+,!)%>#'!L#$1,%*%?3#2J!D,$!7@)L8!1+2!+,,%/,$#4!
4#&#*%9I#,0!%-!01#!"##429%'0!@)L!6+&#!)+'a!*%$+0#4!3,!C%/?*+2!E%/,0(!,#+'!"##429%'0J!
@'#?%,K!G2!9+'0!%-!01#!3,303+*!9'%?'+IJ!@)L!#N9#$02!0%!3,20+**!+!:/%(!2(20#I!+99'%N3I+0#*(!WK]!
I3*#2!%--!01#!$%+20!+0!+!4#901!%-!]X!I#0#'2K!@)L!1+2!:##,!322/#4!+!9'#*3I3,+'(!9#'I30!:(!=H"E!
-%'!/9!0%!]X!I#?+>+00!%-!$+9+$30(!+0!01#!230#J!+,4!9*+,2!0%!4#&#*%9J!%>,J!+,4!%9#'+0#!01#!3,303+*!W!
I#?+>+00!>+&#!9%>#'!9+'aK!!L1#'#!32!+*2%!+!>+&#!#,#'?(!9'%U#$0!9'%9%2#4!-%'!<+a+1!`+(!+,4!
3,0#'#20!3,!034+*!%'!$/''#,0!9'%U#$02!3,!*%$+03%,2!2/$1!+2!L+$%I+!;+''%>2J!G4I3'+*0(!D,*#0J!G?+0#!
)+22J!C#$#903%,!)+22J!_/#I#2!E1+,,#*J!"3$1!)+22J!.+,!B/+,!E1+,,#*!+,4!.93#4#,!E1+,,#*K!!
<%,30%'3,?!%-!#--#$02!0%!I+'3,#!I+II+*2!3,$*/43,?!a3**#'!>1+*#2!>3**!:#!+,!3I9%'0+,0!9+'0!%-!
#+'*(!9'%U#$02!0%!1#*9!+22#22!9%0#,03+*!3I9+$02K!
!
C32#+2#!
!
D,-#$03%/2!432#+2#2!+'#!,%0!a,%>,!0%!*3I30!+,(!a3**#'!>1+*#!9%9/*+03%,J!,%'!1+&#!#934#I3$2!:##,!
'#$%'4#4!3,!01#!29#$3#2K!!;#&#'01#*#22J!+!&+'3#0(!%-!9+01%?#,2!1+&#!:##,!34#,03-3#4!3,!a3**#'!
>1+*#2J!>13*#!%01#'2!%$$/'!3,!2(I9+0'3$!I+'3,#!I+II+*!29#$3#2!+,4!I+(!01#'#-%'#!:#!
0'+,2I300+:*#!0%!a3**#'!>1+*#2!7`/$a!#0!+*K!R\\QJ!_+(4%2!#0!+*K!WXXT8K!!.#&#'+*!13?1*(!&3'/*#,0!
432#+2#2!1+&#!#I#'?#4!3,!'#$#,0!(#+'2!+2!01'#+02!0%!I+'3,#!I+II+*!9%9/*+03%,2K!!@-!9+'03$/*+'!
$%,$#',!+'#!2#&#'+*!0(9#2!%-!&3'/2!%-!01#!?#,/2!MorbillivirusK!!L1#2#!3,$*/4#!R8!4%*913,!
I%':3**3&3'/2J!>13$1!a3**#4!2#&#'+*!01%/2+,4!20'39#4!4%*913,2!7Stenella coeruleoalba8!3,!01#!
<#430#''+,#+,!.#+!4/'3,?!01#!#+'*(!R\\X2!7G?/3*+'!+,4!`%''#**!R\\T:8!+,4!/,a,%>,!,/I:#'2!%-!
:%00*#,%2#!4%*913,2!3,!01#!>#20#',!G0*+,03$!4/'3,?!01#!*+0#!R\YX2!+,4!_/*-!%-!<#N3$%!3,!01#!I34P
R\\X2!75#,,#4(!R\\\J!WXXR8J!W8!91%$3,#!4320#I9#'!&3'/2J!>13$1!9'%4/$#4!*+'?#!43#P%--2!%-!
1+':%'!2#+*2!+,4!?'+(!2#+*2!3,!H/'%9#!3,!01#!*+0#!R\YX2!+,4!WXXW!7c+**!#0!+*K!R\\WJ!B#,2#,!#0!+*K!
WXXW8J!+,4!Q8!$+,3,#!4320#I9#'!&3'/2J!>13$1!$+/2#4!I+22!I%'0+*303#2!+I%,?!`+3a+*!2#+*2!7Phoca 
sibirica8!3,!01#!*+0#!R\YX2!+,4!E+293+,!2#+*2!7P. caspica8!3,!WXXX!75#,,#4(!#0!+*K!WXXXJ!5#,,#4(!
WXXR8K!!)E`P$+/2#4!2/99'#223%,!%-!01#!3II/,#!2(20#I!32!01%/?10!0%!1+&#!3,$'#+2#4!
2/2$#903:3*30(!0%!01#!&3'/2!3,!I+,(!%-!01#2#!$+2#2!74#!.>+'0!#0!+*K!R\\[J!"%22!#0!+*K!R\\[:J!"%22!
WXXW8J!+*01%/?1!0132!$%,$*/23%,!32!01#!2/:U#$0!%-!4#:+0#!7@b.1#+!WXXX+J!WXXX:J!"%22!#0!+*K!
WXXX:8K!!_#,#03$!3,:'##43,?!I+(!1+&#!+*2%!9*+(#4!+!'%*#!3,!01#!4#+012!%-!2%I#!3,-#$0#4!20'39#4!
4%*913,2!7e+*2#$$13!#0!+*K!WXXT8K!!<%':3**3&3'/2!3,-#$03%,2!1+&#!:##,!43+?,%2#4!3,!+!&+'3#0(!%-!
%01#'!I+'3,#!I+II+*2!-'%I!01#!G0*+,03$J!:/0!$+/2#4!*300*#!I%'0+*30(!3,!I%20!3,20+,$#2!75#,,#4(!
WXXR8K!!G,03:%43#2!0%!4%*913,!I%':3**3&3'/2!1+&#!+*2%!:##,!4#0#$0#4!3,!$%II%,!4%*913,2!
7Delphinus delphis8!-'%I!2%/01#',!E+*3-%',3+!7"#34+'2%,!#0!+*K!R\\Y8J!9*+$3,?!01#!&3'/2!3,234#!01#!
'+,?#2!%-!0'+,23#,0!+,4!%--21%'#!a3**#'!>1+*#2!+,4!,#+'!01#!a,%>,!2%/01#',!*3I30!%-!01#!.%/01#',!
"#234#,0!$%II/,30(!7_+(4%2!#0!+*K!WXXT8K!!G44303%,+**(J!01#'#!1+&#!:##,!'#$#,0!4#0#$03%,2!%-!
$+,3,#!4320#I9#'!&3'/2!3,!'3&#'!%00#'2!3,!`'30321!E%*/I:3+!7<%2!#0!+*K!WXXQ8!+,4!#&34#,$#!%-!
#N9%2/'#!0%!+!$+,3,#P!%'!91%$3,#P*3a#!I%':3**3&3'/2!3,!2#+!%00#'2!-'%I!01#!@*(I93$!)#,3,2/*+!7BK!
C+&32J!/,9/:*K!4+0+8K!!`#$+/2#!%-!01#!I/0+03%,!$+9+:3*303#2!+,4!29#$3#2PU/I93,?!1320%'(!%-!
I%':3**3&3'/2#2J!01#'#!32!+!9%223:3*30(!01+0!01#2#!-%'I2!$%/*4!3,-#$0!a3**#'!>1+*#2!#&#,!3-!01#(!+'#!
,%0!01#!4%*913,!0(9#!7BK!_+(4%2J!9#'2K!$%IIK8K!!F3I30#4!0#203,?!#&34#,$#!2/??#202!01+0!a3**#'!
>1+*#2!1+&#!,%0!(#0!:##,!+--#$0#4!:(!I%':3**3&3'/2#2!3,!6+213,?0%,J!`'30321!E%*/I:3+J!%'!



!

!
B+,/+'(!WXXY! DDPRWR!! ;<=.!

#*2#>1#'#!3,!01#!>%'*4!7e+,!`'#22#I!#0!+*K!WXXR8J!+*01%/?1!2I+**!2+I9*#!23d#2!9'#$*/4#!+!
01%'%/?1!+22#22I#,0!%-!0132!322/#K!!L1#!-+$0!01+0!.%/01#',!"#234#,0!a3**#'!>1+*#2!+'#!*3a#*(!
2#'%,#?+03&#!2/??#202!01+0!01#(!I+(!:#!&/*,#'+:*#!3-!#N9%2#4!0%!2/$1!+!&3'/2!7)K!.K!"%22J!9#'2K!
$%IIK8K!!<%':3**3&3'/2!%/0:'#+a2!+'#!+*2%!%-!$%,$#',!:#$+/2#!%-!01#3'!9%0#,03+**(!'+934!'+0#2!%-!
29'#+4!73K#KJ!/9!0%!TJXXX!aI!9#'!(#+'8!3,!I+'3,#!#,&3'%,I#,02!7<$E+**/I!#0!+*K!WXXQ8K!!!
!
@01#'!432#+2#2!2/$1!+2!Brucella!299K!+,4!$#0+$#+,!9%N&3'/2!I+(!3I9+$0!a3**#'!>1+*#!9%9/*+03%,2!
:(!*%>#'3,?!'#9'%4/$03&#!2/$$#22!%'!$+/23,?!?'#+0#'!I%'0+*30(!+I%,?!$+*&#2!7_+(4%2!#0!+*K!
WXXT8K!!L1#!.%/01#',!"#234#,0!$%II/,30(!32!9#'1+92!01#!I%20!&/*,#'+:*#!%-!01#!-%/'!9%9/*+03%,2!
3,!6+213,?0%,!+,4!`'30321!E%*/I:3+!0%!+!2#'3%/2!432#+2#!%/0:'#+a!4/#!0%!302!?'#?+'3%/2!2%$3+*!
,+0/'#J!2I+**#'!9%9/*+03%,J!2#+2%,+*!$%,$#,0'+03%,!,#+'!01#!.+,!B/+,!D2*+,42J!+,4!13?1!*#&#*2!%-!
)E`!$%,0+I3,+03%,!7_+(4%2!#0!+*K!WXXT8K!!@01#'!$%,0+I3,+,0!*#&#*2J!3,$'#+23,?!+I:3#,0!,%32#J!
+,4!'#4/$#4!9'#(!+'#!+44303%,+*!20'#22%'2J!01#!$/I/*+03&#!#--#$02!%-!>13$1!3,$'#+2#!01#!
&/*,#'+:3*30(!%-!.%/01#',!"#234#,02!0%!+!$+0+20'%913$!432#+2#!#&#,0!7BK!)K!.$1'%#4#'!9#'2K!$%IIK8K!
@$$+23%,+*!1+'+22I#,0!%-!%01#'!I+'3,#!I+II+*2!:(!01#!.%/01#',!"#234#,02!'#9'#2#,02!+!
9%0#,03+*!9+01>+(!%-!#N9%2/'#!0%!432#+2#2!7#K?KJ!2##!_+(4%2!#0!+*K!WXX]8K!
!
"#2#+'$1!
!
L1#'#!32!+,!+$03&#!'#2#+'$1!9'%?'+I!0%!?+01#'!,#>!3,-%'I+03%,!%,!.%/01#',!"#234#,0!a3**#'!
>1+*#2K!!;@GGb2!;%'01>#20!=321#'3#2!.$3#,$#!E#,0#'!1#*4!2#&#'+*!>%'a21%92!>301!+!:'%+4!
?'%/9!%-!2$3#,03202!0%!34#,03-(!4+0+!?+92!+,4!'#2#+'$1!9'3%'303#2!-%'!.%/01#',!"#234#,02!7;<=.!
WXX[:8K!S,4#'!01#!<<)G!+,4!H.G!01#'#!+'#!#N#I903%,2!%-!01#!0+a#!9'%13:303%,!-%'!2$3#,03-3$!
'#2#+'$1K!!=%**%>3,?!01#!*3203,?!%-!.%/01#',!"#234#,02!/,4#'!01#!H.GJ!'#2#+'$1#'2!>301!<<)G!
9#'I302!-%'!2$3#,03-3$!'#2#+'$1!%,!a3**#'!>1+*#2!>#'#!3,-%'I#4!%-!,#>!9#'I3003,?!'#O/3'#I#,02!
/,4#'!2#$03%,!RX!%-!01#!H.GK!!L1#!'#2#+'$1#'2!2/:I300#4!,#>!+99*3$+03%,2!+,4!;<=.!+,+*(d#4!
+**!%-!01#!9'%9%2#4!'#2#+'$1!0+a#2!/,4#'!:%01!;H)G!+,4!2#$03%,!Z!%-!01#!H.G!9'3%'!0%!322/3,?!
,#>!9#'I302K!!L1#'#!+'#!$/''#,0*(!Z!9#'I302!-%'!'#2#+'$1!%,!.%/01#',!"#234#,02!+,4!;@GG!
$%I9*#0#4!+,!H,&3'%,I#,0+*!G22#22I#,0!+,4!+!`3%*%?3$+*!@93,3%,!0%!+,+*(d#!01#!#--#$02!%-!01#!
'#2#+'$1!7;<=.!WXX[$J!;<=.!WXX[48K!!613*#!2#&#'+*!%-!01#!9#'I302!+'#!-%'!'#2#+'$1!%,!a3**#'!
>1+*#2!+,4!-%$/2!%,!.%/01#',!"#234#,02J!%01#'2!3,$*/4#!0+a#2!%-!.%/01#',!"#234#,02!01+0!I+(!:#!
#,$%/,0#'#4!%99%'0/,3203$+**(!4/'3,?!%01#'!I+'3,#!I+II+*!'#2#+'$1K!!L1#!I+U%'30(!%-!+$03&303#2!
$/''#,0*(!+/01%'3d#4!/,4#'!9#'I30!3,&%*&#!,%,P3,&+23&#!I#01%42!2/$1!+2!91%0%P34#,03-3$+03%,!
20/43#2J!+$%/203$!'#$%'43,?2J!9'#(!$%**#$03%,J!-%$+*!-%**%>2J!:#1+&3%'+*!20/43#2J!+#'3+*!2/'&#(2J!+,4!
01#'I+*!3I+?3,?K!!.#&#'+*!9#'I302!+*2%!3,$*/4#!0+a#2!-'%I!I%'#!3,&+23&#!0#$1,3O/#2!P!:3%92(!
2+I9*3,?J!0+??3,?!+,4!:'#+01!2+I9*3,?!P!>1#'#!01#'#!32!43'#$0!$%,0+$0!%'!9%0#,03+*!-%'!$%,0+$0!
>301!01#!+,3I+*2K!!;<=.!>%'a#4!>301!C=@!+,4!6C=6!0%!4#&#*%9!+!U%3,0!2+I9*3,?!9*+,!-%'!01#!
:3%92(!9'%?'+I!0%!$%%'43,+0#!+**!2+I9*3,?!#--%'02K!!D,43&34/+*2!>#'#!34#,03-3#4!:+2#4!%,!20/4(!
%:U#$03&#2!+,4!2+I9*#2!+'#!21+'#4!0%!2/99%'0!$%**+:%'+03&#!20/43#2!%,!?#,#03$2!+,4!$%,0+I3,+,02K!
!
L1#!+44303%,!%-!'#2#+'$1!3I9+$02!0%!01#!%&#'+**!20+0/2!%-!01#!.%/01#',!"#234#,0!32!3,$'#I#,0+**(!
2I+**J!:/0!>+2!203**!+!$+/2#!%-!$%,$#',K!L1#'#!>#'#!2#&#'+*!-+$0%'2!01+0!;<=.!*320#4!3,!01#!
`3%*%?3$+*!@93,3%,!7;<=.!WXX[48!01+0!'#4/$#!01#!*3a#*(!2#&#'30(!%-!01#!3I9+$02J!>13$1!>#!
$%,234#'#4!3,!I+a3,?!%/'!4#0#'I3,+03%,V!
!

! <%20!%-!01#!'#2#+'$1!>%/*4!3,&%*&#!,%,P3,&+23&#!0#$1,3O/#2M!



!

!
B+,/+'(!WXXY! DDPRWW!! ;<=.!

! =#>#'!01+,!RX!9#'$#,0!%-!01#!+/01%'3d#4!0+a#2!-%'!,%,P3,&+23&#!'#2#+'$1!+'#!*3a#*(!
0%!%$$/'M!

! L1#!9#'I30!$%,4303%,2!'#O/3'3,?!$%%'43,+03%,!:#0>##,!9#'I30!1%*4#'2!>%/*4!
#,2/'#!01+0!'#2#+'$1!>3**!,%0!:#!4/9*3$+03&#!+,4!01+0!3,43&34/+*!>1+*#2!>3**!,%0!:#!2/:U#$0!
0%!-'#O/#,0!0+a3,?M!

! "#2#+'$1#'2!+'#!#N9#'3#,$#4!%9#'+03,?!&#22#*2!+'%/,4!a3**#'!>1+*#2!+,4!01#3'!9#'I302!
'#O/3'#!01+0!01#3'!+99'%+$1#2!:#!$%,4/$0#4!3,!01#!I+,,#'!01+0!32!*#+20!*3a#*(!0%!4320/':!01#!
+,3I+*2M!

! L1#!'#2#+'$1#'2!>%/*4!/2#!+!2I+**!,/I:#'!%-!&#22#*2!0%!$%,4/$0!'#2#+'$1!+$03&303#2!+,4!
>%/*4!'+'#*(!:#!$%,4/$03,?!'#2#+'$1!23I/*0+,#%/2*(M!+,4!!

! L1#'#!32!+!&#'(!2I+**!*3a#*31%%4!%-!2139!20'3a#!-'%I!+!'#2#+'$1!&#22#*K!
!
6#!+*2%!$%,234#'#4!01#!-%**%>3,?!9%0#,03+*!:#,#-302!-'%I!01#!9'%9%2#4!+$03%,!3,!I+a3,?!
%/'!4#0#'I3,+03%,V!
!

! E%,03,/#4!9%9/*+03%,!I%,30%'3,?!32!,#$#22+'(!0%!9'%&34#!,#>!3,-%'I+03%,!%,!01#!
20+0/2!%-!.%/01#',!"#234#,02M!

! "#2#+'$1!+$03&303#2!>3**!3,$'#+2#!%/'!a,%>*#4?#!+,4!/,4#'20+,43,?!%-!01#!01'#+02!
0%!.%/01#',!"#234#,02M!

! "#2#+'$1!+$03&303#2!I##0!4+0+!,##42!+2!34#,03-3#4!3,!01#!"#$%&#'(!)*+,M!+,4!
! "#2#+'$1!'#2/*02!>3**!3,-%'I!'#-3,3,?!+,4!9'3%'303d3,?!I+,+?#I#,0!+$03%,2K!
!

;<=.!$%,$*/4#4!01+0!>13*#!322/3,?!01#!9#'I302!>+2!*3a#*(!0%!+4&#'2#*(!+--#$0!.%/01#',!
"#234#,0!a3**#'!>1+*#2J!01#!-+$0%'2!+:%&#!'#4/$#4!01#!*3a#*(!2#&#'30(!%-!3I9+$02J!+,4!01+0!01#!
9'%9%2#4!+$03%,!>+2!,%0!*3a#*(!0%!U#%9+'43d#!01#!$%,03,/#4!#N320#,$#!%-!01#!29#$3#2K!!G,(!,#>!
9#'I302!%'!+I#,4I#,02!0%!$/''#,0!9#'I302!>3**!?%!01'%/?1!01#!2+I#!'#&3#>!9'%$#22!/,4#'!;H)G!
+,4!H.GK!!
!
E/I/*+03&#!H--#$02!!
!
D0!32!,%0!$*#+'J!+,4!I+(!:#!3I9%223:*#!0%!O/+,03-(!%'!I%4#*J!>13$1!%-!01#!01'#+02!%'!$%I:3,+03%,!
%-!01'#+02!01#!.%/01#',!"#234#,0!a3**#'!>1+*#!9%9/*+03%,!32!2/:U#$0!0%!32!01#!I%20!3I9%'0+,0!0%!
+44'#22!'#*+03&#!0%!'#$%&#'(K!!D0!32!*3a#*(!01+0!01#'#!32!+!$/I/*+03&#!#--#$0J!>13$1!$%/*4!:#!I%'#!
9'%,%/,$#4!4/#!0%!01#!2I+**!23d#!%-!01#!.%/01#',!"#234#,0!9%9/*+03%,K!!C32'/903%,!%-!-%'+?3,?!
:#1+&3%'J!#301#'!-'%I!&#22#*!0'+--3$!+,4!2%/,4J!%'!'#4/$03%,!%-!9'#-#''#4!9'#(!29#$3#2!I+(!
3,0'%4/$#!+!20'#22%'!#N+$#':+03,?!01#!3II/,%2/99'#223&#!#--#$02!%-!+$$/I/*+0#4!$%,0+I3,+,02!3,!
01#!:*/::#'!+,4!%01#'!0322/#2!%-!#+$1!3,43&34/+*!a3**#'!>1+*#K!!G4#O/+0#!,/0'303%,!32!01#!:+232!-%'!
I+3,0+3,3,?!1%I#%20+232J!:/0!3-!+!a3**#'!>1+*#!32!/,+:*#!0%!#+0!-%'!2%I#!9#'3%4!%-!03I#!4/#!0%!
+,01'%9%?#,3$!20'#22%'2J!:*/::#'!20%'#2!:#$%I#!I%:3*3d#4!*#+43,?!0%!13?1#'!$%,0+I3,+,0!:*%%4!
*#&#*2!+,4!3,$'#+2#4!,#?+03&#!#--#$02!0%!1#+*01!+,4^%'!-#$/,430(K!!</*039*#!20'#22%'2!$+,!:#!-+'!
4#+4*3#'!01+,!%,#!+,4!*+:%'+0%'(!#N9#'3I#,02!+44'#22!%,*(!+!2I+**!9+'0!%-!01#!$%I9*#N30(!01+0!
%$$/'2!3,!,+0/'#!7.31!#0!+*K!WXXT8K!!
!
L1#'#!+'#!$/I/*+03&#!#--#$02!%-!$1'%,3$!20'#22%'2!>3013,!'32a!-+$0%'2!+2!>#**K!!L1#!>#**P
4%$/I#,0#4!#--#$02!%-!$%,0+I3,+03%,!:(!9#'2320#,0!%'?+,3$!9%**/0+,02!%,!:%01!3II/,%*%?3$!
4(2-/,$03%,!+,4!'#9'%4/$03&#!+:,%'I+*303#2!7L+:*#!\8!3,43$+0#!01#(!+'#!*3,a#4K!!)E`2!+,4!%01#'!



!

!
B+,/+'(!WXXY! DDPRWQ!! ;<=.!

%?+,%$1*%'3,#2!+--#$0!:%01!3II/,#!+,4!'#9'%4/$03&#!2(20#I2K!!613*#!30!I+(!,%0!:#!9%223:*#!0%!
432$#',!>13$1!#--#$02!1+&#!01#!I%20!23?,3-3$+,0!3I9+$0J!30!I+(!:#!+!$%I:3,+03%,!%-!#--#$02!%,!
:%01!2(20#I2!%'!01#'#!I+(!:#!+?#!+,4!2#N!43--#'#,$#2!3,!>1#01#'!3II/,#!%'!'#9'%4/$03&#!
-/,$03%,2!+'#!I%20!+--#$0#4K!!@:&3%/2*(J!,%!:'##43,?!>3**!%$$/'!3-!'#9'%4/$03&#!+?#!a3**#'!>1+*#2!
43#!%-!432#+2#!4/#!0%!'#4/$#4!3II/,#!$+9+$30(K!!"#4/$#4!2/'&3&+*!%-!,#%,+0#2!I+(!+*2%!'#2/*0!
-'%I!$/I/*+03&#!#--#$02!%-!$%,0+I3,+,0!*%+42J!3II/,#!4(2-/,$03%,!+,4!%01#'!%/0234#!20'#22%'2K!!!
!
;%0!+**!:+$0#'3+*!432#+2#2!$+/2#!4#+01K!!<%':3**3&3'/2!$+/2#2!?'#+0#'!I%'0+*30(!01+,!:'/$#**%232J!
:/0!+!$1'%,3$!:'/$#**%232!3,-#$03%,!I+(!$+/2#!203**:%',!$+*&#2!+,4!I+(!#&#,0/+**(!*#+4!0%!4#+01!%-!
01#!1%20!4/#!0%!2#$%,4+'(!$%I9*3$+03%,2J!?#,#'+**(!'#*+0#4!0%!+,!#N1+/20#4!3II/,#!2(20#IK!!
.%I#!:'##43,?!$+,!%$$/'!3,!2930#!%-!$%I9'%I32#4!3II/,#!2(20#I2K!!)%*+'!:#+'!20/43#2!7.a++'#!
#0!+*K!WXXW8!3,43$+0#!01+0!:3'01!'+0#2!+,4!0#20%20#'%,#!*#&#*2!+'#!'#4/$#4!3,!$%,0+I3,+0#4!+,3I+*2K!!
L1#!3II/,#!2(20#I!I+(!:#$%I#!4(2-/,$03%,+*!#&#,!+0!&#'(!*%>!$%,$#,0'+03%,2!%-!$%,0+I3,+,02!
+,4!:#-%'#!%01#'!2(20#I2!+'#!$%I9'%I32#4!7.a++'#!#0!+*K!WXXW8K!
!
D,43&34/+*!%'!$/I/*+03&#!#--#$02!%-!01#!01'#+02!01+0!I+(!:#!4'3&3,?!01#!4#$*3,#!3,!.%/01#',!
"#234#,02!I+(!1+&#!'#4/$#4!+,!+*'#+4(!2I+**!9%9/*+03%,!0%!+!23d#!01+0!1+2!+44303%,+*!'32a2K!!
.I+**!9%9/*+03%,2!%-!+,3I+*2!$+,!#N9#'3#,$#!+!1%20!%-!9'%:*#I2!01+0!'#2/*0!3,!4#$'#+2#4!9#'!
$+930+!:3'01!'+0#2!73K#KJ!3,&#'2#!4#,230(!4#9#,4#,$#8J!+!91#,%I#,%,!a,%>,!+2!01#!G**##!#--#$0K!!
S,4#'!2/$1!$%,4303%,2J!-+$0%'2!2/$1!+2!*%22!%-!?#,#03$!&+'3+:3*30(J!?#,#03$!4'3-0J!4#I%?'+913$!
-*/$0/+03%,2J!+,4!4#$*3,3,?!%99%'0/,303#2!-%'!$%%9#'+03&#!:#1+&3%'+*!3,0#'+$03%,2!$+,!>%'a!+*%,#!
%'!+44303&#*(!0%!$+/2#!01#!#&#,0/+*!#N03,$03%,!%-!9%9/*+03%,2!01+0!1+&#!-+**#,!:#*%>!+!$'303$+*!
4#,230(!7E%/'$1+I9!#0!+*K!R\\\8K!!G!,/I:#'!%-!01#!a3**#'!>1+*#!$%II/,303#2!3,!01#!,%'01#+20#',!
)+$3-3$!$%,0+3,!-#>#'!01+,!]XX!3,43&34/+*2J!>13$1!32!/2/+**(!$%,234#'#4!&#'(!2I+**!-%'!432$'#0#!
9%9/*+03%,2!%-!I%20!29#$3#2!7`+''#00PF#,,+'4!+,4!H**32!WXXRJ!='+,a1+I!#0!+*K!WXXW8K!!!
!
.I+**!9%9/*+03%,!23d#2!%-0#,!3,$'#+2#!01#!*3a#*31%%4!%-!3,:'##43,?J!>13$1!$+,!*#+4!0%!01#!
+$$/I/*+03%,!%-!4#*#0#'3%/2!+**#*#2J!01/2!$+/23,?!4#$'#+2#4!'#9'%4/$03&#!'+0#2J!'#4/$#4!
+4+90+:3*30(!0%!#,&3'%,I#,0+*!1+d+'42!2/$1!+2!432#+2#!+,4!9%**/03%,J!+,4!%01#'!9'%:*#I2!7`+''#00P
F#,,+'4!+,4!H**32!WXXRJ!e+*2#$$13!#0!+*K!WXXT8K!!./$1!#--#$02!+'#!13?1*(!&+'3+:*#!+I%,?!29#$3#2J!
>301!2%I#!20'%,?*(!3I9+$0#4!+,4!%01#'2!I/$1!*#22!2%K!!613*#!01#!a3**#'!>1+*#!$%II/,303#2!3,!01#!
,%'01#+20#',!)+$3-3$!$%,0+3,!'#*+03&#*(!2I+**!,/I:#'2!%-!+,3I+*2J!01#2#!$%II/,303#2!+99#+'!
+4#90!+0!+&%343,?!I+03,?2!:#0>##,!I#I:#'2!%-!01#!2+I#!9%4K!!L132!I+(!:#!+,!+4+90+03%,!0%!
2I+**!?'%/9!23d#!+,4!2/??#202!01+0!01#!9%9/*+03%,2!+'#!?#,#03$+**(!I%'#!&3+:*#!>1#,!2I+**!01+,!
01%2#!%-!I%20!29#$3#2!7`+''#00PF#,,+'4!+,4!H**32!WXXR8K!!"#$#,0!+,+*(2#2!3,43$+0#!01+0!01#!
.%/01#',!"#234#,02!+'#!,%!*#22!?#,#03$+**(!43&#'2#!01+,!%01#'!'#234#,0!9%9/*+03%,2!7c%#*d#*!
WXXT8K!!!L1/2J!01#!.%/01#',!"#234#,02!I+(!,%0!1+&#!+,!3II#43+0#!'32a!-'%I!3,:'##43,?!
4#9'#223%,K!!c%>#&#'J!:#$+/2#!%-!01#!01'#+02!01+0!I+(!:#!'#29%,23:*#!-%'!302!'#$#,0!4#$*3,#J!0132!
$%II/,30(!,%>!$%,0+3,2!TX!'#9'%4/$03&#*(!+$03&#!3,43&34/+*2K!!L1#!4#+012!%-!2#&#'+*!+4/*0!I+*#2!
3,!B!+,4!5!9%42!:#0>##,!R\\]!+,4!R\\Y!*#-0!01#!-#I+*#2!%-!F!9%4!>301!%,*(!%,#!-/**(!I+0/'#!
+4/*0!I+*#!7BR8!0%!I+0#!>301!-%'!2#&#'+*!(#+'2K!!L132!230/+03%,!$%/*4!*#+4!0%!+!*%22!%-!?#,#03$!
&+'3+:3*30(!3,!01#!9%9/*+03%,!7E#,0#'!-%'!`3%*%?3$+*!C3&#'230(!WXXRJ!5'+1,!#0!+*K!WXXT+8J!9%223:*(!
'#2/*03,?!3,!3,:'##43,?!4#9'#223%,!3,!01#!-/0/'#K!!D,!'#$#,0!(#+'2!01#!4%'2+*!-3,2!%-!2#&#'+*!I+*#2!
75WRJ!BW[J!+,4!BWZ8!1+&#!29'%/0#4!3,43$+03,?!01#(!I+(!1+&#!'#+$1#4!I+0/'30(K!!!
!



!

!
B+,/+'(!WXXY! DDPRWT!! ;<=.!

G**##!#--#$02!I+(!3,-*/#,$#!2I+**!9%9/*+03%,2!%-!a3**#'!>1+*#2!3,!+!&+'3#0(!%-!%01#'!>+(2!01+0!
/*03I+0#*(!*%>#'!%&#'+**!'#9'%4/$03&#!9#'-%'I+,$#!%'!2/'&3&%'2139K!!`#$+/2#!01#!29#$3#2!1/,02!
$%%9#'+03&#*(J!4#$*3,3,?!?'%/9!23d#2!I+(!'#2/*0!3,!4#$'#+2#4!-%'+?3,?!#--3$3#,$(!+,4!#,#'?(!
+$O/32303%,!9#'!3,43&34/+*!7#K?KJ!`+3'4!+,4!C3**!R\\[8K!!L132!I+(!:#!9+'03$/*+'*(!0'/#!-%'!'#234#,0!
>1+*#2!2#+'$13,?!-%'!+??'#?+03%,2!%-!4329#'2#4!9'#(!2/$1!+2!2+*I%,K!!E1+,?#2!3,!2#N!'+03%!+,4!
4#$*3,#2!3,!&+'3%/2!+?#!$%1%'02!I+(!0+a#!%,!?'#+0#'!3I9%'0+,$#!3,!2I+**!9%9/*+03%,2K!!=%'!
#N+I9*#J!4#$*3,#2!3,!,/I:#'2!%-!:'##43,?!I+*#2J!2/$1!+2!2##,!3,!01#!.%/01#',!"#234#,02!23,$#!
R\YZJ!I+(!3,$'#+2#!01#!43--3$/*0(!01+0!2#N/+**(!'#$#903&#!-#I+*#2!1+&#!3,!-3,43,?!2/30+:*#!I+03,?!
9+'0,#'2K!!"#234#,0!a3**#'!>1+*#2!4329*+(!2%I#!%-!01#!I%20!+4&+,$#4!2%$3+*!:#1+&3%'!%-!+,(!,%,P
1/I+,!I+II+*J!+2!#&34#,$#4!:(!01#3'!13?1*(!20+:*#!2%$3+*!?'%/93,?2J!$%I9*#N!&%$+*3d+03%,!
9+00#',2J!01#!9'#2#,$#!%-!*%,?P*3&#4!9%20P'#9'%4/$03&#!-#I+*#2J!+,4!:#1+&3%'2!2/$1!+2!$%%9#'+03&#!
-%'+?3,?J!-%%4!21+'3,?J!+**%9+'#,0+*!$+'#J!I+0'3+'$1+*!*#+4#'2139J!+,4!3,,%&+03&#!*#+',3,?K!!
<+3,0#,+,$#!%-!I3,3I+*!?'%/9!23d#2!32!01#'#-%'#!9'%:+:*(!,#$#22+'(!3,!9'#2#'&3,?!:#,#-3$3+*!
2%$3+*!3,0#'+$03%,2!+,4!3,!'+323,?!(%/,?K!



!

!
B+,/+'(!WXXY! DDDPR! ;<=.!

DDDK!!"HE@eH"h!.L"GLH_h!
!
L1#!%&#'+**!?%+*!%-!+!'#$%&#'(!9*+,!32!0%!I##0!01#!'#$%&#'(!$'30#'3+!+,4!+44'#22!01'#+02!0%!+**%>!
'#I%&+*!-'%I!01#!F320!%-!H,4+,?#'#4!+,4!L1'#+0#,#4!63*4*3-#!7F3208K!!D,!*3?10!%-!01#!2I+**!
9%9/*+03%,!23d#J!'#$#,0!4#$*3,#2J!*3-#!1320%'(!+,4!9%0#,03+*!01'#+02J!30!32!$1+**#,?3,?!0%!34#,03-(!01#!
I%20!3II#43+0#!,##42!-%'!$%,2#'&+03%,!+,4!'#$%&#'(!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2K!!=%'!
I+,(!*320#4!29#$3#2!%-!I+'3,#!I+II+*2J!01#'#!32!+!9'3I+'(!$+/2#!%-!43'#$0!I%'0+*30(!01+0!$+,!:#!
+00'3:/0#4!0%!+!9+'03$/*+'!2%/'$#!7#K?KJ!2139!20'3a#2J!-321#'(!3,0#'+$03%,2J!%'!1+'&#208J!:/0!0132!32!,%0!
01#!$+2#!-%'!.%/01#',!"#234#,02K!!D0!32!/,a,%>,!>13$1!%-!01#!01'#+02!1+2!$+/2#4!01#!4#$*3,#!%'!
I+(!1+&#!01#!I%20!23?,3-3$+,0!3I9+$0!%,!'#$%&#'(!%-!01#!9%9/*+03%,K!!D0!I+(!:#!+!$%I:3,+03%,!%-!
01'#+02!%'!01#!$/I/*+03&#!#--#$02!01+0!+'#!01#!9'%:*#IK!!D,!+44303%,J!01#'#!+'#!3,1#'#,0!'32a2!-%'!
2I+**!9%9/*+03%,2K!!L132!9*+,!+44'#22#2!#+$1!%-!01#!9%0#,03+*!01'#+02!:+2#4!%,!$/''#,0!a,%>*#4?#K!!!
! !
L%!+44'#22!01#!4+0+!?+92!+,4!/,$#'0+3,03#2J!01#'#!32!+,!+$03&#!'#2#+'$1!9'%?'+I!/,4#'>+(K!!613*#!
'#2#+'$1#'2!1+&#!:##,!20/4(3,?!01#!.%/01#',!"#234#,02!-%'!%&#'!QX!(#+'2J!01#'#!1+2!:##,!
3,$'#+2#4!3,0#'#20!+,4!-/,43,?!2/99%'0!3,!01#!*+20!2#&#'+*!(#+'2!:#$+/2#!%-!01#!20+0/2!%-!01#!
9%9/*+03%,K!!L1#!'#2#+'$1!9'%?'+I!+4I3,320#'#4!:(!;@GGb2!;%'01>#20!=321#'3#2!.$3#,$#!E#,0#'!
1+2!0+'?#0#4!29#$3-3$!O/#203%,2!01+0!>3**!+22320!3,!I+,+?#I#,0!+,4!$%,2#'&+03%,K!!L1#!'#2#+'$1!
9'%?'+I!32!+!*%,?P0#'I!#--%'0!:(!I+,(!3,2030/03%,2!+,4!3,43&34/+*2!+,4!30!>3**!0+a#!03I#!0%!
432$%&#'!+,2>#'2K!!L1#!I+,+?#I#,0!+$03%,2!3,!0132!9*+,!+'#!:+2#4!%,!01#!:#20!+&+3*+:*#!2$3#,$#!
+,4!01#!$/''#,0!/,4#'20+,43,?!%-!01#!01'#+02K!!`#$+/2#!30!32!,%0!9%223:*#!+0!0132!03I#!0%!34#,03-(!
#N+$0*(!>13$1!+$03%,2!>3**!:#!'#O/3'#4!-%'!'#$%&#'(!%-!01#!29#$3#2J!01#!9*+,!'#9'#2#,02!+,!3,303+*!
+99'%+$1!0%!:#?3,!+44'#223,?!#+$1!%-!01#!01'#+02K!
!
"#2#+'$1!+,4!I%,30%'3,?!+'#!a#(!$%I9%,#,02!%-!01#!9*+,!+,4!01#(!>3**!I+a#!+,!+4+903&#!
I+,+?#I#,0!+99'%+$1!9%223:*#K!!"#$%&#'(!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2!32!+!*%,?P0#'I!
$%%9#'+03&#!#--%'0!01+0!>3**!#&%*&#!+2!I%'#!32!*#+',#4!-'%I!'#2#+'$1!+,4!I%,30%'3,?K!!E%,03,/#4!
I%,30%'3,?!%-!01#!20+0/2!%-!01#!9%9/*+03%,!>3**!+22320!3,!#&+*/+03,?!01#!#--#$03&#,#22!%-!
I+,+?#I#,0!+$03%,2K!!"#2#+'$1!>3**!1#*9!'#-3,#!+$03%,2!01+0!1+&#!:##,!3I9*#I#,0#4!+,4!34#,03-(!
,#>!+$03%,2!0%!-3**!4+0+!?+92!+:%/0!01#!01'#+02K!!G,!+4+903&#!I+,+?#I#,0!+99'%+$1!>3**!+*2%!
9'%&34#!3,-%'I+03%,!0%!+4U/20!9'3%'303#2!+2!$%,2#'&+03%,!9'%?'#22#2!+,4!0%!I%43-(!+,4!/94+0#!01#!
9*+,K!!
!
L%!$+''(!%/0!01#!+4+903&#!I+,+?#I#,0!9'%$#22!+2!4#2$'3:#4!3,!01#!9*+,J!;<=.!>3**!1%*4!+4P1%$!
>%'a21%92!0%!?+01#'!3,9/0!%,!29#$3-3$!+$03%,2!0%!:#!3I9*#I#,0#4!/,4#'!01#!=3,+*!"#$%&#'(!)*+,K!!
613*#!2%I#!%-!01#!+$03%,2!3,!01#!"#$%&#'(!)*+,!+'#!?#,#'+*!+,4!13?1!*#&#*!+0!0132!03I#J!>#!
#,&323%,!/23,?!,#>!3,-%'I+03%,!+,4!9/:*3$!3,9/0!0%!4#&#*%9!I%'#!29#$3-3$!+$03%,2!:+2#4!%,!01#!
+&+3*+:*#!2$3#,$#K!!D,43&34/+*2J!20+a#1%*4#'!?'%/92!+,4!I+,+?#'2!>301!3,0#'#20J!#N9#'032#!+,4!
U/'3243$03%,!'#?+'43,?!29#$3-3$!01'#+02!$+,!9'%&34#!3,9/0!0%!+22320!;<=.!>301!3,0#?'+03,?!01#!
*+0#20!'#2#+'$1!3,-%'I+03%,!+,4!'#-3,3,?!+,4!9'3%'303d3,?!I+,+?#I#,0!+$03%,2K!!;<=.!>3**!
4#&#*%9!0%93$P29#$3-3$!3I9*#I#,0+03%,!9*+,2!>13$1!>3**!'#$#3&#!9/:*3$!'#&3#>!+,4!$+,!:#!
+99#,4#4!0%!01#!"#$%&#'(!)*+,!%'!3,$%'9%'+0#4!4/'3,?!9#'3%43$!'#&3#>2!%-!01#!9*+,K!!;<=.!>3**!
+*2%!$%%'43,+0#!01#2#!+$03&303#2!>301!%01#'!3,303+03&#2!2/$1!+2!2+*I%,!'#$%&#'(!+,4!01#!)/?#0!
.%/,4!)+'0,#'2139K!!
!



!

!
B+,/+'(!WXXY! DDDPW! ;<=.!

L1#!WXXT!`"L!34#,03-3#4!01#!-+$0%'2!01+0!$/''#,0*(!9%2#!+!'32a!-%'!.%/01#',!"#234#,02!+,4!
432$/22#4!>1#01#'!01#2#!I3?10!$%,03,/#!3,!01#!-/0/'#K!!DI9%'0+,0!$%,$#',2!3,$*/4#4!7R8!
'#4/$03%,2!3,!O/+,030(!%'!O/+*30(!%-!9'#(J!7W8!13?1!*#&#*2!%-!%'?+,%$1*%'3,#!$%,0+I3,+,02!+,4!
3,$'#+23,?!*#&#*2!%-!I+,(!i#I#'?3,?j!$%,0+I3,+,02!7#K?KJ!:'%I3,+0#4!-*+I#!'#0+'4+,028J!9/003,?!
.%/01#',!"#234#,02!+0!'32a!-%'!2#'3%/2!$1'%,3$!#--#$02!23I3*+'!0%!01%2#!4#I%,20'+0#4!-%'!%01#'!
I+'3,#!I+II+*2!7#K?KJ!3II/,#!+,4!'#9'%4/$03&#!2(20#I!4(2-/,$03%,8J!7Q8!2%/,4!+,4!4320/':+,$#!
-'%I!&#22#*!0'+--3$J!+,4!7T8!%3*!293**2K!!L1#!"#$%&#'(!)'%?'+I!3,$*/4#2!I#+2/'#2!0%!+44'#22!01#!
01'#+02!01+0!1+&#!:##,!34#,03-3#4J!+2!>#**!+2!%01#'!3I9%'0+,0!#--%'02!2/$1!+2!#4/$+03%,!+,4!
%/0'#+$1J!'#29%,2#!0%!20'+,4#4!a3**#'!>1+*#2J!+,4!$%%'43,+03%,!+,4!$%%9#'+03%,K!
!
!



!

!
B+,/+'(!WXXY! DePR! ;<=.!

DeK!!"HE@eH"h!_@GF.J!@`BHELDeH.!G;C!E"DLH"DG!
!
61#,!+!29#$3#2!32!*320#4!+2!01'#+0#,#4!%'!#,4+,?#'#4!/,4#'!01#!H.GJ!%,#!%-!01#!01'##!29#$3-3$!
20+0/0%'(!'#O/3'#I#,02J!2#0!-%'01!3,!2#$03%,!T7-87R87`8!%-!01#!H.GJ!32!01+0!#+$1!'#$%&#'(!9*+,!
3,$%'9%'+0#!%:U#$03&#!I#+2/'+:*#!$'30#'3+!>13$1!>1#,!I#0!>%/*4!'#2/*0!3,!+!4#0#'I3,+03%,J!3,!
+$$%'4+,$#!>301!01#!9'%&323%,2!%-!0132!2#$03%,J!01+0!01#!29#$3#2!:#!'#I%&#4!-'%I!01#!*320K!
!
Recovery Goals 
L1#!/*03I+0#!?%+*!%-!0132!'#$%&#'(!9*+,!32!0%!+$13#&#!01#!'#$%&#'(!%-!01#!.%/01#',!"#234#,0!a3**#'!
>1+*#!43203,$0!9%9/*+03%,!2#?I#,0!7C).8!+,4!302!#$%2(20#I!0%!+!*#&#*!2/--3$3#,0!0%!>+''+,0!302!
'#I%&+*!-'%I!01#!=#4#'+*!F320!%-!H,4+,?#'#4!+,4!L1'#+0#,#4!63*4*3-#!+,4!)*+,02!/,4#'!01#!H.GK!!
L1#!3,0#'I#43+0#!?%+*!32!0%!'#$*+223-(!01#!C).!-'%I!#,4+,?#'#4!0%!01'#+0#,#4K!
!
L%!'#I%&#!01#!.%/01#',!"#234#,02!-'%I!01#!-#4#'+*!F320!%-!H,4+,?#'#4!+,4!L1'#+0#,#4!63*4*3-#!
+,4!)*+,02!/,4#'!01#!H.GJ!;<=.!I/20!4#0#'I3,#!01+0!01#(!+'#!,%0!i*3a#*(!0%!:#$%I#!#,4+,?#'#4!
3,!01#!-%'#2##+:*#!-/0/'#!01'%/?1%/0!+**!%'!+!23?,3-3$+,0!9%'03%,!%-!302!'+,?#Kj!L%!4%>,*320!01#!
.%/01#',!"#234#,0!C).!-'%I!#,4+,?#'#4!0%!01'#+0#,#4J!;<=.!I/20!4#0#'I3,#!01+0!30!32!,%!
*%,?#'!i3,!4+,?#'!%-!#N03,$03%,!01'%/?1%/0!+**!%'!+!23?,3-3$+,0!9%'03%,!%-!302!'+,?#Kj!!L1#2#!
4#0#'I3,+03%,2!3,$*/4#!$%,234#'+03%,!%-!01#!9%9/*+03%,b2!+:/,4+,$#!+,4!4#I%?'+913$!
9+'+I#0#'2J!0+a#,!0%?#01#'!>301!01'#+02!7+2!34#,03-3#4!/,4#'!01#!H.G!2#$03%,!T7+87R8!*3203,?!-+$0%'2!
$%,234#'#4!-%'!*3203,?K8!
!
Recovery Criteria - Background 
G!4#$323%,!0%!*320!%'!4#*320!+!29#$3#2!-%$/2#2!%,!302!:3%*%?3$+*!9#'-%'I+,$#!+,4!01#!01'#+02!0%!302!
#N320#,$#K!!@/'!+99'%+$1!0%!4#&#*%93,?!%:U#$03&#!I#+2/'+:*#!$'30#'3+!-%$/2#2!%,!0>%!+'#+2V!
9#'-%'I+,$#!%-!01#!9%9/*+03%,!%&#'!+!I#+,3,?-/*!9#'3%4!%-!03I#!7:3%*%?3$+*!$'30#'3+8!+,4!01#!
'#4/$03%,!%-!01'#+02!>13$1!I+(!1+&#!$+/2#4!01#!9%9/*+03%,!4#$*3,#!%'!01+0!*3I30!'#$%&#'(!701'#+02!
$'30#'3+8K!!L1#!-%**%>3,?!2#$03%,2!9'%&34#!01#!:+232!-%'!01#!$'30#'3+!+,4!2#0!%/0!%:U#$03&#J!
I#+2/'+:*#!$'30#'3+!-%'!4#*3203,?!+,4!4%>,*3203,?!01#!.%/01#',!"#234#,0!C).K!
!
Biological Criteria 
)%9/*+03%,!9+'+I#0#'2!2/$1!+2!+:/,4+,$#J!?'%>01!'+0#J!+,4!4#I%?'+913$2!7#K?KJ!+?#!+,4!2#N!
'+03%2!+,4!4320'3:/03%,!%-!3,43&34/+*2!+I%,?!43--#'#,0!2/:9%9/*+03%,28!3,43$+0#!01#!20+0/2!%-!01#!
29#$3#2!+,4!>#'#!+**!$%,234#'#4!4/'3,?!01#!4#$323%,!0%!*320K!!L1#!:3%*%?3$+*!$'30#'3+!4#2$'3:#4!
:#*%>!+'#!4#23?,#4!0%!I#+2/'#!01#2#!9+'+I#0#'2K!!L1#!$'30#'3+!+*2%!0+a#!3,0%!$%,234#'+03%,!
'#9'#2#,0+03%,J!'#23*3#,$(!+,4!'#4/,4+,$(K!!!
!
! "#9'#2#,0+03%,!3,&%*&#2!$%,2#'&3,?!01#!:'#+401!%-!01#!?#,#03$!I+a#/9!%-!01#!29#$3#2!0%!
$%,2#'&#!302!+4+903&#!$+9+:3*303#2J!

! "#23*3#,$(!3,&%*&#2!#,2/'3,?!01+0!#+$1!9%9/*+03%,!32!2/--3$3#,0*(!*+'?#!0%!>30120+,4!20%$1+203$!
#&#,02J!+,4!

! "#4/,4+,$(!3,&%*&#2!#,2/'3,?!+!2/--3$3#,0!,/I:#'!%-!9%9/*+03%,2!0%!9'%&34#!+!I+'?3,!%-!
2+-#0(!-%'!01#!29#$3#2!0%!>30120+,4!$+0+20'%913$!#&#,02K!!

!
!



!

!
B+,/+'(!WXXY! DePW! ;<=.!

L1#!0+2a!3,!I+a3,?!+!*3203,?!%'!4#*3203,?!4#0#'I3,+03%,!32!0%!9'%U#$0!01#!-/0/'#!9#'-%'I+,$#!%-!+!
:3%*%?3$+*!/,30J!3,!0132!$+2#!+!C).K!!=%'!/2!0%!9'%U#$0!*%,?P0#'I!2/20+3,+:3*30(!%-!.%/01#',!
"#234#,0!a3**#'!>1+*#2J!>#!I/20!2##!7R8!9%2303&#!9%9/*+03%,!?'%>01!73K#KJ!I%'#!3,43&34/+*2!
#,0#'3,?!01#!9%9/*+03%,!01+,!:#3,?!'#I%&#48!%&#'!+!03I#!-'+I#!*%,?!#,%/?1!0%!#,$%I9+22!
#N9#$0#4!#,&3'%,I#,0+*!+,4!20%$1+203$!&+'3+:3*30(J!+,4!7W8!+,!+4#O/+0#!,/I:#'!%-!3,43&34/+*2!%-!
:%01!2#N#2!+,4!I3N#4!+?#2J!4320'3:/0#4!+I%,?!01#!01'##!9%42J!0%!I+a#!30!/,*3a#*(!01#!9%9/*+03%,!
>3**!-+**!:#*%>!+!01'#21%*4!+0!>13$1!30!32!3,!4+,?#'!%-!#N03,$03%,!4/'3,?!3,#&30+:*#!9#'3%42!%-!*%>!
2/'&3&+*!%'!9'%4/$03&30(K!!6#!4#&#*%9#4!01#!-%**%>3,?!:3%*%?3$+*!$'30#'3+!/23,?!*3-#!1320%'(!
3,-%'I+03%,!-'%I!01#!.%/01#',!"#234#,0!a3**#'!>1+*#!20+0/2!'#&3#>2!+,4!9%9/*+03%,!&3+:3*30(!
+,+*(2#2!75'+1,!#0!+*K!WXXWJ!WXXT+8K!!L%!?+/?#!>1#01#'!01#!:3%*%?3$+*!9+'+I#0#'2!>#'#!'#+*3203$J!
>#!$%,234#'#4!01#I!3,!*3?10!%-!01#!9#'-%'I+,$#!%-!01#!;%'01#',!"#234#,0!a3**#'!>1+*#!9%9/*+03%,J!
>13$1!32!*320#4!+2!01'#+0#,#4!:(!E+,+4+J!:/0!32!I%'#!'%:/20!01+,!01#!.%/01#',!"#234#,0!
9%9/*+03%,!>301!+!*+'?#'!,/I:#'!%-!+,3I+*2J!I+0'3*3,#2J!+,4!$*+,2K!!6#!+*2%!$%,234#'#4!01#!
E+,+43+,!4'+-0!'#$%&#'(!20'+0#?(!-%'!.%/01#',!"#234#,02!753**#'!61+*#!"#$%&#'(!L#+I!WXX]8!
+,4!01#!9'%9%2#4!'#$%&#'(!9*+,!-%'!.0#**#'!2#+!*3%,2!7Eumetopias jubatus8!'#$#,0*(!9/:*321#4!:(!
;<=.!7;<=.!WXX[#8K!!D,!+44303%,J!>#!'#*3#4!%,!01#!;<=.b!3,0#'3I!'#$%&#'(!9*+,,3,?!
?/34+,$#K!!!
!
"#2#+'$1#'2!1+&#!4%$/I#,0#4!9#'3%42!%-!&+'3+:*#!?'%>01!+,4!4#$*3,#!3,!01#!.%/01#',!"#234#,0!
9%9/*+03%,!23,$#!R\ZTJ!>1#,!+,,/+*!$#,2/2#2!:#?+,!+-0#'!01#!#,4!%-!*3&#!$+90/'#2!-%'!9/:*3$!
4329*+(!#,4#4K!!5'+1,!#0!+*K!7WXXT+8!#N+I3,#4!?'%>01!9+00#',2!3,!01#!9%9/*+03%,!+,4!-%/,4!01+0!30!
3,$'#+2#4!-'%I!ZR!0%!YQ!>1+*#2!:#0>##,!R\ZT!+,4!WXXQ!+0!+!I#+,!+,,/+*!'+0#!%-!XKT!9#'$#,0K!!
63013,!0132!W\P(#+'!0'#,4J!01#'#!>#'#!-*/$0/+03,?!9#'3%42!%-!?'%>01!+,4!4#$*3,#!72##!Status of 
Southern Resident Killer Whales8K!!='%I!R\ZT!0%!R\YX!01#!9%9/*+03%,!3,$'#+2#4!+0!+!I#+,!'+0#!%-!
WK[!9#'$#,0!9#'!(#+'J!01#,!4#$*3,#4!+0!WKY!9#'$#,0!9#'!(#+'!/,03*!R\YTJ!01#,!3,$'#+2#4!+0!WKQ!!!
9#'$#,0!9#'!(#+'!/,03*!R\\[J!4#$*3,#4!+0!TKQ!9#'$#,0!9#'!(#+'!01'%/?1!WXXR!+,4!1+2!3,$'#+2#4!:(!
WK]!9#'$#,0!9#'!(#+'!3,!WXXW!+,4!WXXQK!!=%'!$%I9+'32%,J!01#!,#3?1:%'3,?!;%'01#',!"#234#,0!
9%9/*+03%,!3,$'#+2#4!-'%I!RWX!0%!WX]!>1+*#2!%&#'!01#!2+I#!03I#!-'+I#K!!='%I!R\ZT!0%!R\\R!01#!
9%9/*+03%,!?'#>!+0!+99'%N3I+0#*(!QKT!9#'$#,0!9#'!(#+'K!!='%I!R\\R!0%!R\\Z!9%9/*+03%,!?'%>01!
2*%>#4!0%!QKX!9#'$#,0!9#'!(#+'!'#2/*03,?!3,!+!9#+a!9%9/*+03%,!%-!WWX!+,3I+*2!753**#'!61+*#!
"#$%&#'(!L#+I!WXX]8K!!L132!>+2!-%**%>#4!:(!+!WKW!9#'$#,0!+,,/+*!4#$*3,#!-'%I!R\\Z!0%!WXXQK!!
L1#!9%9/*+03%,!0'#,42!%-!:%01!01#!2%/01#',!+,4!,%'01#',!$%II/,303#2!+'#!21%>,!3,!=3?/'#2!Y!+,4!
RTK!
!!
6#!$%,234#'#4!>1#01#'!01#!9#'-%'I+,$#!%-!01#!;%'01#',!"#234#,02!2#'&#2!+2!+,!+99'%9'3+0#!
I%4#*!-%'!?'%>01!3,!+!'#$%&#'3,?!a3**#'!>1+*#!9%9/*+03%,K!!=%'!#N+I9*#J!01#!.0#**#'!2#+!*3%,!
'#$%&#'(!9*+,!'#*3#2!%,!01#!9#'-%'I+,$#!%-!01#!#+20#',!20%$aJ!>13$1!1+4!2/20+3,#4!?'%>01!%&#'!+,!
#N0#,4#4!9#'3%4J!0%!2#0!+!0+'?#0!?'%>01!'+0#!-%'!01#!>#20#',!20%$aK!!L1#!.%/01#',!"#234#,0!
9%9/*+03%,J!1%>#&#'J!1+2!,#&#'!21%>,!+!?'%>01!'+0#!+2!13?1!+2!01#!;%'01#',!"#234#,02K!!L1#!
.%/01#',!"#234#,02!?'#>!+0!I#+,!(#+'*(!'+0#2!%-!WK[!9#'$#,0!-%'!01#!23NP(#+'!9#'3%4!-'%I!R\ZTP
R\YX!+,4!WKQ!9#'$#,0!4/'3,?!01#!RWP(#+'!9#'3%4!-'%I!R\YT!0%!R\\[K!!D,!'#$%?,303%,!01+0!01#!
9%9/*+03%,!1+2!21%>,!01#!+:3*30(!0%!2/20+3,!+!WKQ!9#'$#,0!'+0#!%-!?'%>01!3,!01#!9+20!>#!:#*3#&#!30!
0%!:#!01#!I%20!+99'%9'3+0#!?'%>01!I#+2/'#!-%'!0132!9%9/*+03%,K!!!
!
L1#!*%,?#'!+!9%9/*+03%,!2/20+3,2!+!9%2303&#!?'%>01!'+0#J!01#!I%'#!$%,-34#,0!>#!$+,!:#!01+0!01#!
9%9/*+03%,!>3**!$%,03,/#!0%!?'%>!+,4!:#$%I#!20+:*#!3,!01#!-/0/'#!+,4!32!'#23*3#,0!0%!20%$1+203$!



!

!
B+,/+'(!WXXY! DePQ! ;<=.!

#&#,02K!!.#*#$03,?!+,!+99'%9'3+0#!03I#!-'+I#!4#9#,42!%,!01#!9+20!9#'-%'I+,$#!%-!01#!9%9/*+03%,!
+,4!01#!#,&3'%,I#,0+*!+,4!20%$1+203$!-+$0%'2!+--#$03,?!30K!!=%'!#N+I9*#J!01#!2#+!*3%,!'#$%&#'(!9*+,!
+4%902!+!03I#!2$+*#!:+2#4!%,!01#!)+$3-3$!C#$+4+*!@2$3**+03%,J!>13$1!+99#+'2!0%!1+&#!#$%2(20#IP
2$+*#!#--#$02!3,-*/#,$3,?!01#!9#'-%'I+,$#!%-!.0#**#'!2#+!*3%,2!7;<=.!WXX[#8K!!D-!+&#'+?#!2#+!*3%,!
9%9/*+03%,!?'%>01!'#I+3,2!9%2303&#!%&#'!I%'#!01+,!%,#!4#$+4+*!%2$3**+03%,!73K#KJ!R]!(#+'28!
$%,-34#,$#!?'%>2!01+0!01#!01'#+02!0%!01#!9%9/*+03%,!1+&#!:##,!+44'#22#4!+,4!01#!9%9/*+03%,!32!
2/--3$3#,0*(!1#+*01(!+,4!'#23*3#,0!0%!2/20+3,!302#*-!'#?+'4*#22!%-!#,&3'%,I#,0+*!&+'3+:3*30(K!!D-!01#!
9%2303&#!?'%>01!'+0#!32!'%:/20!+,4!32!2/20+3,#4!%&#'!2#&#'+*!4#$+4+*!%2$3**+03%,2!73K#KJ!QX!(#+'28!
01#,!01#!9%9/*+03%,!$+,!:#!$%,234#'#4!-%'!4#*3203,?K!!
!
6#!$%,234#'#4!0>%!-+$0%'2!3,!2#*#$03,?!+!03I#!-'+I#!-%'!.%/01#',!"#234#,0!?'%>01K!!L1#!-3'20!32!
01#!-*/$0/+03,?!?'%>01!'+0#2!4#2$'3:#4!+:%&#J!+,4!01#!/,$#'0+3,0(!+:%/0!01#3'!$+/2#728K!!`%01!%-!
01#2#!$%,$#',2!>+''+,0!+!$%,2#'&+03&#!03I#!-'+I#K!!L1#!2#$%,4!32!#&34#,$#!01+0!#,&3'%,I#,0+*!
-*/$0/+03%,2!I+(!:#!+--#$03,?!.%/01#',!"#234#,0!2/'&3&+*K!!5'+1,!#0!+*K!7WXXW8!*%%a#4!+0!>1#01#'!
01#!;%'01!)+$3-3$!C#$+4+*!@2$3**+03%,!I+(!:#!3,-*/#,$3,?!2/'&3&+*J!:/0!9'#*3I3,+'(!'#2/*02!434!
,%0!2/99%'0!0132!1(9%01#232K!!H*#I#,02!%-!01#3'!9%9/*+03%,!&3+:3*30(!+,+*(232!434!'#&#+*J!1%>#&#'J!
+!$($*3$!9+00#',!3,!2/'&3&+*!01+0!>+2!,%0!'+,4%IK!!5'+1,!#0!+*K!7WXXW!+,4!WXXT+8!'#9%'0#4!01+0!01#!
9%9/*+03%,!1+2!#N9#'3#,$#4!+,!%&#'+**!4#$*3,#!3,!2/'&3&+*!23,$#!01#!$%**#$03%,!%-!$#,2/2!4+0+!
:#?+,!3,!R\ZTJ!:/0!01#!4#$*3,#!1+2!,%0!:##,!*3,#+'K!!G!i:#20!-30j!+,+*(232!-%'!$'/4#!2/'&3&+*!%&#'!
+**!+?#!+,4!2#N!$*+22#2!21%>#4!+*0#',+03,?!9#'3%42!%-!13?1!+,4!*%>!2/'&3&+*!-%'I3,?!+!RTP(#+'!
$($*#J!>301!2#&#,!(#+'2!%-!13?1!2/'&3&+*!-%**%>#4!:(!2#&#,!(#+'2!%-!*%>!2/'&3&+*!75'+1,!#0!+*K!
WXXT+!+,4!=3?/'#2!\J!RXJ!+,4!RR8K!!L1#!+,+*(232!434!,%0!#20+:*321!+,(!$+/2+*!'#*+03%,21392!
:#0>##,!9%0#,03+*!$%,0'3:/03,?!-+$0%'2!+,4!$1+,?#2!3,!2/'&3&+*!'+0#2J!:/0!434!21%>!01+0!+**!+?#!+,4!
2#N!$*+22#2!>#'#!+--#$0#4J!2/??#203,?!#N0#',+*!3,-*/#,$#2K!
!!
L1#!RTP(#+'!$($*#!%-!13?1#'!+,4!*%>#'!2/'&3&+*!9'%&34#2!01#!:#20!3,-%'I+03%,!-%'!2#*#$03,?!+!03I#!
9#'3%4!01+0!>3**!#,$%I9+22!#N9#$0#4!#,&3'%,I#,0+*!&+'3+:3*30(K!!D,!01#!-/0/'#J!+!29#$3-3$!&+'3+,$#!
$'30#'3+!%'!$%#--3$3#,0!%-!&+'3+03%,!$'30#'3%,!$%/*4!+*2%!:#!4#&#*%9#4K!!L1#!RTP(#+'!03I#!9#'3%4!
+*2%!+**%>2!2/--3$3#,0!03I#!-%'!$+*&#2!:%',!+0!01#!:#?3,,3,?!%-!01#!03I#!9#'3%4!0%!+$13#&#!2#N/+*!
I+0/'30(K!!G2!3,!01#!2#+!*3%,!I%4#*J!2/20+3,#4!9%9/*+03%,!?'%>01!%&#'!01#!RTP(#+'!/9!+,4!4%>,!
$($*#!I+(!9'%&34#!2%I#!$%,-34#,$#!01+0!?'%>01!>3**!$%,03,/#!3,0%!01#!-/0/'#K!!)%9/*+03%,!?'%>01!
2/20+3,#4!%&#'!01#!29+,!%-!I%'#!01+,!%,#!$($*#!>%/*4!3,43$+0#!01+0!01#!9%9/*+03%,!32!'#23*3#,0!+,4!
,%!*%,?#'!3,!4+,?#'!%-!#N03,$03%,K!
!
Threats Criteria 
L1#!01'#+02!$'30#'3+!+'#!4#23?,#4!0%!#&+*/+0#!01#!-3&#!20+0/0%'(!*3203,?!-+$0%'2!72##!Potential 
Threats to Southern Resident Killer Whales8!4#2$'3:#4!3,!01#!H.G!*3203,?!4#0#'I3,+03%,!-%'!01#!
29#$3#2K!L1#2#!2+I#!-+$0%'2!I/20!:#!$%,234#'#4!3,!4#*3203,?J!>301!%:U#$03&#2!'#*+0#4!0%!#+$1!-+$0%'!
3,$*/4#4!+2!9+'0!%-!01#!'#$%&#'(!$'30#'3+K!! 



!

!
B+,/+'(!WXXY! DePT! ;<=.!

Delisting Criteria 
 
Biological criteria !
L%!'#I%&#!01#!.%/01#',!"#234#,0!C).!-'%I!01#!=#4#'+*!F320!%-!H,4+,?#'#4!+,4!L1'#+0#,#4!
63*4*3-#!+,4!)*+,02!/,4#'!01#!H.GJ!;<=.!I/20!4#0#'I3,#!01+0!01#!29#$3#2!32!,#301#'!3,!4+,?#'!%-!
#N03,$03%,!,%'!*3a#*(!0%!:#$%I#!2%!i3,!01#!-%'#2##+:*#!-/0/'#!01'%/?1%/0!+**!%'!+!23?,3-3$+,0!
9%'03%,!%-!302!'+,?#Kj!!L%!:#!$%,234#'#4!-%'!4#*3203,?J!01#!-%**%>3,?!:3%*%?3$+*!$'30#'3+!I/20!:#!
I#0K!
!
RKL1#!.%/01#',!"#234#,0!C).!1+2!#N13:30#4!+,!3,$'#+23,?!9%9/*+03%,!0'#,4!+0!+,!+&#'+?#!?'%>01!
'+0#!%-!WKQ!9#'$#,0!9#'!(#+'!-%'!WY!(#+'2!70>%!-/**!$($*#28K!
!
L132!$'30#'3%,!$%/*4!:#!+$13#&#4!/,4#'!+!&+'3#0(!%-!2$#,+'3%2!4#9#,43,?!%,!>1#,!01#!03I#!9#'3%4!
20+'02K!!=%'!#N+I9*#J!:#?3,,3,?!3,!WXXRJ!>301!YR!+,3I+*2!+,4!#203I+0#4!+&#'+?#!+,,/+*!?'%>01!%-!
WKQ!9#'$#,0!%&#'!01#!2/$$##43,?!WY!(#+'2J!>%/*4!'#2/*0!3,!+!9%9/*+03%,!%-!+:%/0!R]]!+,3I+*2!3,!
WXW\K!!!
!
W. G&+3*+:*#!3,-%'I+03%,!%,!2%$3+*!20'/$0/'#J!$+*-!'#$'/30I#,0J!2/'&3&+*J!9%9/*+03%,!+?#!20'/$0/'#J!
+,4!?#,4#'!'+03%2!%-!01#!.%/01#',!"#234#,0!C).!+'#!$%,2320#,0!>301!01#!0'#,4!%:2#'&#4!/,4#'!
E'30#'3%,!R!+:%&#!+,4!+'#!3,43$+03&#!%-!+,!3,$'#+23,?!%'!20+:*#!9%9/*+03%,K!

!
o/+,030+03&#!I#+2/'#2!-%'!9%9/*+03%,!9+'+I#0#'2!3,$*/4#V!
! "#9'#2#,0+03%,!-'%I!+0!*#+20!01'##!9%42J!
! <%'#!01+,!0>%!'#9'%4/$03&#!+?#!I+*#2!3,!#+$1!9%4!%'!3,-%'I+03%,!01+0!-#>#'!I+*#2!+'#!
2/--3$3#,0J!

! G!'+03%!%-!U/&#,3*#2J!+4/*02J!9%20P'#9'%4/$03&#J!I+*#!+,4!-#I+*#!3,43&34/+*2!23I3*+'!0%!01#!
;%'01#',!"#234#,0!9%9/*+03%,!I%4#*!r3K#KJ!TZ!9#'$#,0!U/&#,3*#2J!WT!9#'$#,0!'#9'%4/$03&#!
-#I+*#2J!RR!9#'$#,0!9%20P'#9'%4/$03&#!-#I+*#2J!+,4!RY!9#'$#,0!+4/*0!I+*#2s!7@*#23/a!#0!+*K!
WXX]8J!!

! G4#O/+0#!3,0#'P:3'01!3,0#'&+*2!0%!+**%>!-%'!9%9/*+03%,!?'%>01J!
! ;%!23?,3-3$+,0!3,$'#+2#!3,!I%'0+*30(!'+0#!-%'!+,(!2#N!%'!+?#!$*+22K!

 
@/'!$%,-34#,$#!3,!01#!$%,03,/#4!9#'2320#,$#!%-!01#!.%/01#',!"#234#,02!4#9#,42!,%0!U/20!%,!+!
4#I%,20'+0#4!9%2303&#!?'%>01!'+0#!%'!+,!+:2%*/0#!,/I:#'!%-!+,3I+*2J!:/0!+*2%!%,!01#!9'#2#,$#!%-!
+,!+4#O/+0#!,/I:#'!%-!3,43&34/+*2!3,!+**!2#N!+,4!+?#!$+0#?%'3#2J!4320'3:/0#4!+I%,?!01#!01'##!
9%42J!0%!#,2/'#!01#!9%9/*+03%,!>3**!,%0!-+**!:#*%>!+!01'#21%*4!*#+43,?!0%!#N03,$03%,!4/'3,?!
3,#&30+:*#!9#'3%42!%-!*%>!2/'&3&+*!%'!9'%4/$03&30(K!!G0!01#!03I#!%-!*3203,?J!;<=.!$%,234#'#4!
2#&#'+*!4#I%?'+913$!$%,4303%,2!01+0!$+/2#4!$%,$#',J!3,$*/43,?!01#!2I+**!,/I:#'!%-!:'##43,?!
I+*#2J!9%223:*#!'#4/$#4!-#$/,430(J!+,4!2/:P+4/*0!2/'&3&%'2139!3,!F!9%4K!!;<=.!+*2%!$%,234#'#4!
01#!2I+**!9%9/*+03%,!23d#!>13$1!$%/*4!I+a#!01#!9%9/*+03%,!&/*,#'+:*#!0%!3,:'##43,?K!!L1/2J!3,!
+44303%,!0%!01#!$'30#'3%,!%-!+!9%2303&#!?'%>01!'+0#J!>#!1+&#!4#&#*%9#4!+!2#$%,4!2#0!%-!$'30#'3+!
+44'#223,?!4#I%?'+913$!$%,4303%,2!%-!01#!9%9/*+03%,K!!
!
./'&3&+*!'+0#2J!-#$/,430(J!$+*&3,?!3,0#'&+*J!+,4!2#N!+,4!+?#!$*+22!20'/$0/'#!+'#!+I%,?!01#!/2#-/*!
4#I%?'+913$!9+'+I#0#'2!-%'!#&+*/+03,?!01#!20+0/2!%-!+!29#$3#2K!!c%>#&#'J!29#$3-3$!I#+2/'#2!%-!
01#2#!9+'+I#0#'2!1+&#!,%0!:##,!O/+,03-3#4!-%'!+,(!20+:*#!,%,P01'#+0#,#4!a3**#'!>1+*#!9%9/*+03%,!



!

!
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+?+3,20!>13$1!01#!.%/01#',!"#234#,02!$+,!:#!$%I9+'#4K!!@,#!9%223:*#!#N$#903%,!32!01#!;%'01#',!
"#234#,0!9%9/*+03%,J!>13$1!1+2!#N13:30#4!*%,?P0#'I!?'%>01!+,4!+$13#&#4!2%I#!*#&#*!%-!20+:3*30(!
3,!'#$#,0!(#+'2K!!@*#23/a!#0!+*K!7WXX]8!4#&#*%9#4!9%9/*+03%,!I%4#*2!-%'!;%'01#',!"#234#,02!
4/'3,?!2#9+'+0#!9#'3%42!%-!/,'#20'+3,#4!?'%>01!+,4!%-!,%!,#0!$1+,?#K!!;%!I+U%'!43--#'#,$#2!3,!
'#9'%4/$03&#!9+'+I#0#'2!%'!01#!9'#43$0#4!2#N!+,4!+?#!20'/$0/'#!#N320#4!:#0>##,!01#!0>%!9#'3%42!
+,4!01#3'!I%4#*!I+(!'#-*#$0!01#!-/,4+I#,0+*!4(,+I3$2!%-!+!9%9/*+03%,!/,4#'!+&#'+?#!$%,4303%,2K!!
L1/2J!>1#,!01#!-3'20!4#*3203,?!$'30#'3%,!1+2!:##,!+$13#&#4!-%'!01#!.%/01#',!"#234#,0!C).J!
$%I9+'3,?!302!9%9/*+03%,!9+'+I#0#'2!0%!01%2#!%-!01#!;%'01#',!"#234#,02!I+(!9'%&34#!+!2/30+:*#!
I%4#*!-%'!4#0#'I3,3,?!'#$%&#'(K!!
!
"#234#,0!a3**#'!>1+*#!9%9/*+03%,2!#N13:30!+!/,3O/#!2%$3+*!20'/$0/'#!:+2#4!%,!20+:*#!I+0'3*3,#2!+,4!
2%I#>1+0!I%'#!-*#N3:*#!?'%/93,?2!%-!$*%2#*(!'#*+0#4!I+0'3*3,#2!79%428K!!`+2#4!%,!20/43#2!%-!
;%'01#',!"#234#,02J!:'##43,?!%/0234#!%-!$*%2#*(!'#*+0#4!I+0'3*3,#2!73K#KJ!:#0>##,!9%428!+99#+'2!0%!
:#!01#!I#$1+,32I!'#4/$3,?!01#!9%0#,03+**(!4#0'3I#,0+*!#--#$02!%-!3,:'##43,?!>3013,!01#2#!2I+**!
9%9/*+03%,2K!!=%'!01#!.%/01#',!"#234#,0!C).J!01#'#!32!$%,$#',!01+0!01#!,/I:#'!%-!+4/*0!I+*#2J!
9+'03$/*+'*(!3,!B!+,4!5!9%42J!32!&#'(!*%>K!!G!9%9/*+03%,!>301!01'##!9%42!+,4!+0!*#+20!0>%!+4/*0!
I+*#2!3,!#+$1!9%4!>%/*4!9'%&34#!?'#+0#'!:'##43,?!%99%'0/,303#2!%/0234#!%-!$*%2#*(!'#*+0#4!
3,43&34/+*2!+,4!#N9+,4!?#,#03$!'#9'#2#,0+03%,K!!D,!+44303%,J!'#$#,0!20/43#2!7c+/2#'!WXX[8!3,43$+0#!
01+0!>13*#!01#!01'##!9%42!*+'?#*(!21+'#!01#!2+I#!$%'#!+'#+2J!01#'#!+'#!9%4!43--#'#,$#2!+,4!#+$1!
9%4!/2#2!+44303%,+*!/,3O/#!+'#+2K!!E%,03,/#4!9'#2#,$#!%-!+**!01'##!9%42!9'%&34#2!-%'!2%I#!*#&#*!
%-!'#4/,4+,$(K!
!
L1#!$/''#,0!3,0#'P$+*-!3,0#'&+*!+I%,?!.%/01#',!"#234#,0!-#I+*#2!+99#+'2!0%!43--#'!+I%,?!9%42!
+,4!32!*%,?#'!01+,!3,!01#!;%'01#',!"#234#,02K!!D,!+44303%,J!01#'#!+'#!.%/01#',!"#234#,0!-#I+*#2!%-!
'#9'%4/$03&#!+?#!01+0!1+&#!,%0!9'%4/$#4!&3+:*#!$+*&#2K!!`%01!-+$0%'2!+'#!'#*#&+,0!0%!01#!-/0/'#!
'#9'%4/$03&#!$+9+$30(!%-!01#!9%9/*+03%,J!+*01%/?1!>#!+'#!$/''#,0*(!/,+:*#!0%!O/+,03-(!0+'?#0!
&+*/#2!-%'!#301#'!9+'+I#0#'!0%!+$13#&#!4#*3203,?K!!_#,#'+**(J!+,!3,0#'P:3'01!3,0#'&+*!01+0!32!$*%2#'!0%!
01+0!%-!01#!;%'01#',!"#234#,02!+,4!+,!3,$'#+2#!3,!01#!,/I:#'!%-!'#9'%4/$03&#!+?#!-#I+*#2!01+0!+'#!
9'%4/$3,?!$+*&#2J!>%/*4!$%,0'3:/0#!0%!+!9%2303&#!?'%>01!0'#,4K!!L1#!9'#2#,$#!%-!9%20P
'#9'%4/$03&#!-#I+*#2!>1%!I+(!9%22#22!3I9%'0+,0!$/*0/'+*!a,%>*#4?#J!32!+,%01#'!-+$0%'!01+0!I+(!
:#!3I9%'0+,0!0%!01#!&3+:3*30(!%-!a3**#'!>1+*#!9%9/*+03%,2J!+*01%/?1!>#!+'#!/,$#'0+3,!1%>!0%!
O/+,03-(!01#3'!$%,0'3:/03%,!%'!'#9'#2#,0+03%,K!!L1#!3I9*3$+03%,2!%-!01#2#!+,4!%01#'!-+$0%'2!+'#!,%0!
>#**!/,4#'20%%4J!:/0!,##4!0%!:#!0+a#,!3,0%!$%,234#'+03%,!>1#,!#&+*/+03,?!>1#01#'!01#'#!32!+!
:+*+,$#4!9%9/*+03%,!+?#!20'/$0/'#!+,4!?#,4#'!'+03%!01+0!2/99%'02!+4#O/+0#!'#9*+$#I#,0!+,4!*%,?P!
0#'I!I+3,0#,+,$#!%-!01#!9%9/*+03%,K!!L1#!:3%*%?3$+*!$'30#'3+!21%/*4!:#!+99*3#4!0%!#,2/'#!01+0!01#!
.%/01#',!"#234#,0!9%9/*+03%,!32!,%0!*3a#*(!0%!:#$%I#!#,4+,?#'#4!3,!01#!-%'#2##+:*#!-/0/'#K!
!
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Threats Criteria 
L1#!01'#+02!$'30#'3+!+'#!4#23?,#4!0%!#&+*/+0#!01#!H.G!2#$03%,!T7+87R8!*3203,?!-+$0%'2!+2!01#(!'#*+0#!
0%!01#!.%/01#',!"#234#,0!C).!72##!Potential Threats to Southern Resident Killer Whales8K!L1#!
2+I#!20+0/0%'(!-+$0%'2!I/20!:#!$%,234#'#4!3,!4#*3203,?!+2!3,!*3203,?J!>301!%:U#$03&#2!'#*+0#4!0%!#+$1!
-+$0%'!3,$*/4#4!+2!9+'0!%-!01#!'#$%&#'(!$'30#'3+K!!!
!
Factor AV!!L1#!9'#2#,0!%'!01'#+0#,#4!4#20'/$03%,J!I%43-3$+03%,J!%'!$/'0+3*I#,0!%-!+!29#$3#2b!
1+:30+0!%'!'+,?#K!
Objective:!!H,2/'#!+4#O/+0#!1+:30+0!0%!2/99%'0!+!'#$%&#'#4!9%9/*+03%,!%-!.%/01#',!"#234#,0!a3**#'!
>1+*#2K!!c+:30+0!,##42!3,$*/4#!2/--3$3#,0!O/+,030(J!O/+*30(J!+,4!+$$#223:3*30(!%-!9'#(!29#$3#2K!
! !
E'30#'3+V!!!
GRK!@:2#'&+03%,2!3,43$+03,?!01+0!*+$a!%-!9'#(!32!,%0!+!2%/'$#!%-!I%'0+*30(!%'!+!-+$0%'!*3I303,?!
'#$%&#'(!%-!.%/01#',!"#234#,02K!!E%,2320#,0!%:2#'&+03%,2!%'!I#+2/'#I#,02!%-!?%%4!:%4(!
$%,4303%,!3,!+!23?,3-3$+,0!,/I:#'!%-!3,43&34/+*2J!+,4!,%!%'!*3I30#4!%:2#'&+03%,2!%-!'#4/$#4!
-##43,?!:#1+&3%'!%'!'#$%&#'(!%-!#I+$3+0#4!20'+,4#4!+,3I+*2K!

!
GWK!./--3$3#,0!a,%>*#4?#!%-!01#!-%'+?3,?!#$%*%?(!%-!.%/01#',!"#234#,02!0%!4#0#'I3,#!01+0!
#20+:*321#4!-321#'(!I+,+?#I#,0!'#?3I#2!+'#!,%0!*3a#*(!0%!*3I30!01#!'#$%&#'(!%-!01#!>1+*#2K!
+K! =321#'3#2!I+,+?#I#,0!9'%?'+I2!01+0!+4#O/+0#*(!+$$%/,0!-%'!9'#4+03%,!:(!I+'3,#!
I+II+*!9%9/*+03%,2!>1#,!4#0#'I3,3,?!1+'&#20!*3I302J!1+0$1#'(!9'+$03$#2J!+,4!%01#'!
9+'+I#0#'2K!

:K! =321#'3#2!I+,+?#I#,0!9'%?'+I2!01+0!+'#!$%,2320#,0!>301!'#$%&#'(!%-!2+*I%,!20%$a2!+,4!
01+0!2/99%'0!2/20+3,+:*#!2+*I%,!9%9/*+03%,2K!

!
GQK!E%,0+I3,+,0!*#&#*2!3,!a3**#'!>1+*#2J!9'#(!29#$3#2!%'!2/''%?+0#!I+'3,#!I+II+*!9%9/*+03%,2!
3,!01#!?'#+0#'!)/?#0!.%/,4!+'#+!01+0!3,43$+0#!+!'#4/$03%,!%'!2*%>3,?!%-!+$$/I/*+03%,!%-!
*#?+$(!$%,0+I3,+,02J!2/$1!+2!)E`2!+,4!CCL2J!+,4!3,-%'I+03%,!%,!$/''#,0!:+2#*3,#!*#&#*2!%-!
#I#'?3,?!$%,0+I3,+,02K!L132!$%/*4!3,$*/4#!4+0+!21%>3,?!01+0!%&#'+**!$%,0+I3,+,0!*#&#*2!3,!
01#!9%9/*+03%,!+'#!4#$'#+23,?!%'!+$$/I/*+03%,!32!2*%>3,?J!%'!3,-%'I+03%,!01+0!(%/,?#'!
+,3I+*2!1+&#!+!9'%9%'03%,+**(!'#4/$#4!$%,0+I3,+,0!*%+4K!!G!4#$'#+2#!3,!01#!,/I:#'!%-!
$%,0+I3,+0#4!230#2!3,!)/?#0!.%/,4!>%/*4!+*2%!3,43$+0#!+!'#4/$03%,!3,!$%,0+I3,+,02!3,!+!
9%'03%,!%-!01#!1+:30+0!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2K!

!
GTK!<+,+?#I#,0!+$03%,2!3,!9*+$#!0%!'#4/$#!&#22#*!4320/':+,$#J!+/430%'(!I+2a3,?!+,4!'32a!%-!2139!
20'3a#2K!!e%*/,0+'(!?/34#*3,#2J!#4/$+03%,!9'%?'+I2!+,4!9'%13:303%,2!/,4#'!01#!<<)GJ!
$/''#,0*(!3,!9*+$#J!21%/*4!1+&#!'#I+3,#4!3,!9*+$#K!!"#?/*+03%,2!+,4^%'!9'%0#$0#4!+'#+2!21%/*4!
1+&#!:##,!$%,234#'#4!+,4!9/0!3,!9*+$#!3-!30!32!4#0#'I3,#4!01+0!01#(!>3**!9'%&34#!+44303%,+*!
'#4/$03%,!3,!&#22#*!#--#$02K!

!



!

!
B+,/+'(!WXXY! DePZ! ;<=.!

Factor BV!!@&#'/03*3d+03%,!-%'!$%II#'$3+*J!'#$'#+03%,+*J!%'!#4/$+03%,+*!9/'9%2#2!
Objective:!!H,2/'#!$%II#'$3+*J!'#$'#+03%,+*!%'!#4/$+03%,+*!+$03&303#2!+'#!,%0!+--#$03,?!01#!
'#$%&#'(!%-!.%/01#',!"#234#,02J!3,$*/43,?!&#22#*!#--#$02!-'%I!>1+*#!>+0$13,?K!
!
E'30#'3+V!!!
`RK!"#4/$03%,!3,!3I9+$02!-'%I!$%II#'$3+*!+,4!'#$'#+03%,+*!>1+*#!>+0$13,?J!%'!#&34#,$#!01+0!
0132!+$03&30(!4%#2!,%0!$+/2#!9%9/*+03%,!*#&#*!#--#$02K!!"#4/$03%,2!I+(!:#!I#+2/'#4!01'%/?1!
-#>#'!3,$34#,02!'#9%'0#4!3,!01#!&3$3,30(!%-!>1+*#2J!3,$'#+2#4!+/43#,$#2!-%'!#4/$+03%,!
9'%?'+I2!+,4!#20+:*321I#,0!%-!'#?/*+03%,2!%'!9'%0#$0#4!+'#+2!3-!,##4#4!72##!E'30#'3%,!GT8K!

!
`WK!;%!9#'I+,#,0!'#I%&+*2!%-!3,43&34/+*!.%/01#',!"#234#,02!-'%I!01#3'!1+:30+0J!3,$*/43,?!*3&#!
$+90/'#!-%'!9/:*3$!4329*+(J!+,4!+,(!3,$34#,0+*!0+a#2!+22%$3+0#4!>301!-321#'3#2!%'!%01#'!
$%II#'$3+*!%'!'#$'#+03%,+*!+$03&303#2!1+&#!:##,!+44'#22#4!01'%/?1!'#?/*+0%'(!I#$1+,32I2!0%!
3,2/'#!+?+3,20!'#$/''#,$#K!

!
Factor CV!!C32#+2#!%'!9'#4+03%,!
Objective:  H,2/'#!01+0!432#+2#2!+,4!01#3'!#--#$02!%,!'#9'%4/$03%,!+,4!2/'&3&+*!+'#!,%0!+!01'#+0!0%!
01#!2/20+3,+:3*30(!%-!01#!.%/01#',!"#234#,0!C).K!

!
E'30#'3+V!!!
ERK!./--3$3#,0!a,%>*#4?#!0%!4#0#'I3,#!01+0!432#+2#!32!,%0!*3I303,?!01#!'#$%&#'(!%-!.%/01#',!
"#234#,0!a3**#'!>1+*#2K!

!
Factor DV!!L1#!3,+4#O/+$(!%-!#N3203,?!'#?/*+0%'(!I#$1+,32I2!
Objective:  H,2/'#!01+0!'#?/*+0%'(!I#$1+,32I2!%01#'!01+,!01#!H.G!+'#!+4#O/+0#!0%!#,2/'#!01+0!
01'#+02!0%!01#!2/20+3,+:3*30(!%-!01#!C).!4%!,%0!'#$/'K!

!
E'30#'3+V!!!
CRK!`+2#*3,#!$%,4303%,2!%-!#I#'?3,?!$%,0+I3,+,02J!2/$1!+2!)`CH2J!3,!.%/01#',!"#234#,02J!9'#(!
29#$3#2J!+,4!2/''%?+0#!I+'3,#!I+II+*!9%9/*+03%,2!3,!01#!?'#+0#'!)/?#0!.%/,4!+'#+!1+&#!
:##,!4#0#'I3,#4J!+,4!0'#,42!+,4!%01#'!3,-%'I+03%,!3,43$+0#2!01+0!$%,0+I3,+,0!3,9/02!3,0%!01#!
.%/01#',!"#234#,02b!1+:30+0!+'#!,%0!*3I303,?!'#$%&#'(!+,4!2/20+3,+:3*30(!%-!.%/01#',!
"#234#,02K!!

!!
CWK!"#?/*+03%,2!+'#!3,!9*+$#!0%!*3I30!01#!3,0'%4/$03%,!%-!1+'I-/*!$%,0+I3,+,02J!+,4!01#'#!32!
#&34#,$#!%-!4#$'#+23,?!*#&#*2!%-!$%,0+I3,+,02!4#0#$0#4!3,!.%/01#',!"#234#,02J!9'#(!29#$3#2J!
%'!2/''%?+0#!I+'3,#!I+II+*!9%9/*+03%,2J!%'!#&34#,$#!01+0!01#!$/''#,0!*#&#*!%-!$%,0+I3,+,02!
$+/2#2!,%!1+'I!0%!01#!>1+*#2K!

!
CQK!L1#'#!32!+!'#4/$03%,!3,!3I9+$02!-'%I!$%II#'$3+*!+,4!'#$'#+03%,+*!>1+*#!>+0$13,?J!%'!
#&34#,$#!01+0!0132!+$03&30(!4%#2!,%0!$+/2#!9%9/*+03%,!*#&#*!#--#$02K!!"#4/$03%,2!I+(!:#!
I#+2/'#4!01'%/?1!-#>#'!3,$34#,02!'#9%'0#4!3,!01#!&3$3,30(!%-!>1+*#2J!3,$'#+2#4!+/43#,$#2!-%'!
#4/$+03%,!9'%?'+I2!+,4!#20+:*3213,?!'#?/*+03%,2^9'%0#$0#4!+'#+2!3-!,##4#4!72##!E'30#'3%,!GT8K!



!

!
B+,/+'(!WXXY! DePY! ;<=.!

Factor EV!!@01#'!,+0/'+*!%'!I+,I+4#!-+$0%'2!+--#$03,?!302!$%,03,/#4!#N320#,$#K!
Objective:!!<+3,0+3,!9'%0#$03%,!-'%I!%3*!293**2!+,4!3I9'%&#!%3*!293**!'#29%,2#!0#$1,3O/#2!-%'!
a3**#'!>1+*#2K!!E%,03,/#!I%,30%'3,?!01#!9%9/*+03%,!+,4!34#,03-(!+,(!,#>!,+0/'+*!%'!I+,I+4#!
-+$0%'2!+--#$03,?!01#!'#$%&#'(!%-!.%/01#',!"#234#,02K!
!
E'30#'3+V!!!
HRK!H--#$03&#!%3*!293**!'#29%,2#!9*+,!32!3,!9*+$#!-%'!a3**#'!>1+*#2J!+2!9+'0!%-!01#!>3*4*3-#!:'+,$1!
2#$03%,!%-!01#!;6GE)K!
!
HWK!H--#$03&#!%3*!293**!9'#&#,03%,!9*+,2!+'#!3,!9*+$#!01+0!+'#!,%!*#22!9'%0#$03&#!01+,!01%2#!3,!9*+$#!
+0!03I#!%-!*3203,?K!
!
HQK!G,!+,,/+*!$#,2/2!32!3,!9*+$#!>13$1!1+2!+,4!>3**!$%,03,/#!0%!+22#22!01#!9%9/*+03%,!20+0/2!%-!
.%/01#',!"#234#,02K!

!
HTK!5,%>*#4?#!%-!4320'3:/03%,J!1+:30+0!/2#!+,4!9%0#,03+*!'32a2!0%!01#!9%9/*+03%,!3,!01#!$%+20+*!
9%'03%,!%-!01#!'+,?#!%-!.%/01#',!"#234#,02!1+2!:##,!3,$'#+2#4!+,4!4#0#'I3,#4!,%0!0%!+--#$0!
01#!2/20+3,+:3*30(!%-!01#!9%9/*+03%,K!

!
 
Downlisting Criteria 
C%>,*3203,?!$'30#'3+!+'#!+,!3,0#'I#43+0#!?%+*!01+0!I+(!:#!+$13#&#4!9'3%'!0%!I##03,?!01#!$'30#'3+!
-%'!4#*3203,?K!!L%!4%>,*320!01#!.%/01#',!"#234#,0!C).!-'%I!#,4+,?#'#4!0%!01'#+0#,#4J!;<=.!
I/20!4#0#'I3,#!01+0!01#!29#$3#2!+:/,4+,$#!+,4!9%9/*+03%,!9+'+I#0#'2J!0+a#,!0%?#01#'!>301!
01'#+02!7+2!34#,03-3#4!/,4#'!01#!H.G!T7+87R8!*3203,?!-+$0%'2!$%,234#'#4!-%'!*3203,?8J!,%!*%,?#'!
'#,4#'!01#!29#$3#2!i3,!4+,?#'!%-!#N03,$03%,!01'%/?1%/0!+**!%'!+!23?,3-3$+,0!9%'03%,!%-!302!'+,?#Kj!!
G2!+!01'#+0#,#4!29#$3#2J!1%>#&#'J!01#!.%/01#',!"#234#,0!C).!>%/*4!203**!:#!$%,234#'#4!i*3a#*(!0%!
:#$%I#!#,4+,?#'#4!3,!01#!-%'#2##+:*#!-/0/'#!01'%/?1%/0!+**!%'!+!23?,3-3$+,0!9%'03%,!%-!302!'+,?#Kj!!
D,!%/'!*3203,?!4#0#'I3,+03%,!>#!#N9*+3,#4!01+0!>#!*320#4!01#!.%/01#',!"#234#,02!+2!#,4+,?#'#4!
'+01#'!01+,!01'#+0#,#4V!
!

L1#!9##'!'#&3#>#'!+,4!%01#'2!13?1*3?10!01#!%,?%3,?!+,4!9%0#,03+**(!$1+,?3,?!,+0/'#!%-!
9#'&+23&#!01'#+02J!3,!9+'03$/*+'J!4320/':+,$#!-'%I!&#22#*2J!01#!9#'2320#,$#!%-!*#?+$(!0%N3,2!
+,4!01#!+44303%,!%-!,#>!%,#2!3,0%!01#!>1+*#2b!#,&3'%,I#,0J!+,4!01#!9%0#,03+*!*3I302!%,!
9'#(!+&+3*+:3*30(!79'3I+'3*(!2+*I%,8!?3&#,!/,$#'0+3,!-/0/'#!%$#+,!$%,4303%,2K!!L1#!9##'!
'#&3#>#'!$%''#$0*(!%:2#'&#4!01+0!01#2#!'32a2!+'#!/,*3a#*(!0%!4#$*3,#!7+,4!+'#!*3a#*(!0%!
3,$'#+2#8!3,!01#!-/0/'#K!!L1#!2I+**!,/I:#'!%-!'#9'%4/$03&#!+?#!I+*#2!+,4!13?1!I%'0+*30(!
'+0#2!-%'!0132!?'%/9!+'#!+*2%!+!$%,$#',K!G,4!>13*#!01#!9%9/*+03%,!%-!.%/01#',!"#234#,02!32!
,%0!,+0/'+**(!*+'?#J!01#!3,0#,230(!%-!01#!01'#+02!32!3,$'#+2#4!:(!01#!2I+**!,/I:#'!%-!
+,3I+*2!$/''#,0*(!3,!01#!9%9/*+03%,K!!L1#!$%I:3,+03%,!%-!-+$0%'2!'#29%,23:*#!-%'!9+20!
9%9/*+03%,!4#$*3,#2!+'#!/,$*#+'J!I+(!$%,03,/#!0%!9#'2320!+,4!$%/*4!>%'2#,!:#-%'#!
$%,2#'&+03%,!+$03%,2!+'#!2/$$#22-/*J!>13$1!$%/*4!9%0#,03+**(!9'#$*/4#!+!2/:20+,03+*!
9%9/*+03%,!3,$'#+2#K!

!
L%!#20+:*321!+99'%9'3+0#!4%>,*3203,?!$'30#'3+!-%'!01#!.%/01#',!"#234#,0!C).J!>#!/2#4!I+,(!%-!
01#!2+I#!+22/I903%,2!+,4!$%,234#'+03%,2!4#2$'3:#4!+:%&#!-%'!4#*3203,?!$'30#'3+K!!!



!

!
B+,/+'(!WXXY! DeP\! ;<=.!

Biological Criteria 
L%!:#!$%,234#'#4!-%'!4%>,*3203,?J!01#!-%**%>3,?!$'30#'3+!I/20!:#!I#0K!
!
RK! L1#!.%/01#',!"#234#,0!C).!1+2!#N13:30#4!+,!3,$'#+23,?!9%9/*+03%,!0'#,4!+0!+,!+&#'+?#!
?'%>01!'+0#!%-!WKQ!9#'$#,0!9#'!(#+'!-%'!RT!(#+'2!7%,#!$($*#8K!

!
./20+3,#4!?'%>01!+0!+!*#&#*!01#!.%/01#',!"#234#,02!1+&#!+$13#&#4!3,!01#!9+20!-%'!+!9#'3%4!
$%&#'3,?!%,#!RTP(#+'!$($*#!%-!13?1!+,4!*%>!I%'0+*30(!>3**!?/+'4!+?+3,20!+!20##9!4#$*3,#!%'!
3,$'#+2#4!I%'0+*30(!+,4!9'%&34#!2%I#!3,43$+03%,!01+0!01#!.%/01#',!"#234#,02!+'#!'#23*3#,0!0%!
20%$1+203$!#&#,02K!!L132!$'30#'3%,!$%/*4!:#!+$13#&#4!/,4#'!+!&+'3#0(!%-!2$#,+'3%2!+,4!4#9#,42!%,!
>1#,!01#!03I#!9#'3%4!:#?3,2K!!=%'!#N+I9*#J!3-!:#?3,,3,?!3,!WXXRJ!>301!YR!+,3I+*2!+,4!#203I+0#4!
+&#'+?#!?'%>01!%-!WKQ!9#'$#,0!%&#'!01#!,#N0!RT!(#+'2J!01#!9%9/*+03%,!>%/*4!1+&#!+:%/0!RRQ!
+,3I+*2!3,!WXR]K!!L1#!.%/01#',!"#234#,02!$+I#!$*%2#!0%!+$13#&3,?!0132!$'30#'3+!4/'3,?!+!RWP(#+'!
9#'3%4!-'%I!R\YTPR\\[J!>1#,!01#!9%9/*+03%,!?'#>!+0!+,!+&#'+?#!%-!WKQ!9#'$#,0!9#'!(#+'K!!!
!

WK! G&+3*+:*#!3,-%'I+03%,!%,!2%$3+*!20'/$0/'#!+,4!9%9/*+03%,!20'/$0/'#!+'#!$%,2320#,0!>301!01#!
0'#,4!%:2#'&#4!/,4#'!E'30#'3%,!R!+:%&#J!+,4!01#(!+'#!3,43$+03&#!%-!+,!3,$'#+23,?!%'!20+:*#!
9%9/*+03%,K!
!

o/+,030+03&#!I#+2/'#2!-%'!2%I#!9%9/*+03%,!9+'+I#0#'2V!
! "#9'#2#,0+03%,!-'%I!+0!*#+20!01'##!9%42J!+,4!
! G0!*#+20!0>%!'#9'%4/$03&#!+?#!I+*#2!3,!#+$1!9%4K!

 
@/'!$%,-34#,$#!3,!01#!$%,03,/#4!9#'2320#,$#!%-!01#!.%/01#',!"#234#,02!4#9#,42!,%0!U/20!%,!+!
4#I%,20'+0#4!9%2303&#!?'%>01!'+0#!%'!+,!+:2%*/0#!,/I:#'!%-!+,3I+*2J!:/0!+*2%!01#!9'#2#,$#!%-!+,!
+4#O/+0#!9%9/*+03%,!20'/$0/'#!0%!#,2/'#!01#!9%9/*+03%,!>3**!,%0!-+**!:#*%>!+!01'#21%*4!*#+43,?!0%!
#N03,$03%,!4/'3,?!3,#&30+:*#!9#'3%42!%-!*%>!2/'&3&+*!%'!9'%4/$03&30(K!!)'%?'#22!0%>+'4!+!20+:*#!
9%9/*+03%,!20'/$0/'#J!+2!4#2$'3:#4!/,4#'!E'30#'3%,!W!%-!01#!4#*3203,?!$'30#'3+J!>3**!2/99%'0!01#!
3,$'#+23,?!9%9/*+03%,!0'#,4!+:%&#K!! 
 
Threats Criteria 
L%!:#!$%,234#'#4!-%'!4%>,*3203,?!-'%I!#,4+,?#'#4!0%!01'#+0#,#4!20+0/2J!>#!I/20!1+&#!2%I#!
3,43$+03%,!01+0!>#!+'#!I+a3,?!9'%?'#22!0%>+'4!-3**3,?!01#!4+0+!?+92!%,!01'#+02!0%!.%/01#',!
"#234#,0!a3**#'!>1+*#2K!!D,0#'I#43+0#!20#92!0%!#&+*/+0#J!9'3%'303d#J!+,4!+44'#22!01#!01'#+02!+*%,?!
>301!+!9%2303&#!9%9/*+03%,!0'#,4!>3**!#,2/'#!01+0!01#!.%/01#',!"#234#,0!C).!32!,%!*%,?#'!3,!
4+,?#'!%-!#N03,$03%,K!!L1#!#,4+,?#'#4!*3203,?!+,4!01#!9'%9%2+*!0%!*320!01#!.%/01#',!"#234#,0!C).!
+2!01'#+0#,#4!3,$*/4#4!01'#+02!/,4#'!01#!-3&#!*3203,?!-+$0%'2!+,4!$%,$#',2!+:%/0!01#!C).K!!L1#!
2+I#!-+$0%'2!I/20!:#!$%,234#'#4!3,!4#0#'I3,3,?!01+0!01#!*#&#*!%-!01'#+0!1+2!:##,!+44'#22#4!0%!
4%>,*320!-'%I!#,4+,?#'#4!0%!01'#+0#,#4K!!

!
Factor AV!!L1#!9'#2#,0!%'!01'#+0#,#4!4#20'/$03%,J!I%43-3$+03%,J!%'!$/'0+3*I#,0!%-!+!29#$3#2b!
1+:30+0!%'!'+,?#K!
Objective:!!H,2/'#!+4#O/+0#!1+:30+0!0%!2/99%'0!+!'#$%&#'3,?!9%9/*+03%,!%-!.%/01#',!"#234#,0!
a3**#'!>1+*#2K!!c+:30+0!,##42!3,$*/4#!2/--3$3#,0!O/+,030(J!O/+*30(J!+,4!+$$#223:3*30(!%-!9'#(!
29#$3#2K!
! !



!

!
B+,/+'(!WXXY! DePRX! ;<=.!

E'30#'3+V!!!
GRK!"#$%&#'(!%'!I+,+?#I#,0!9*+,2!-%'!*320#4!2+*I%,342!7+,4!%01#'!9'#(!29#$3#2!+2!+99'%9'3+0#8!
+'#!3,!9*+$#!0%!'#20%'#!01#I!0%!01#!9%3,0!01+0!01#(!+'#!2#*-P2/20+3,3,?!I#I:#'2!%-!01#3'!
#$%2(20#I2K!!!

!
GWK!"#2#+'$1!32!/,4#'>+(!0%!3,$'#+2#!a,%>*#4?#!%-!01#!-%'+?3,?!#$%*%?(!%-!.%/01#',!"#234#,02!
+,4!3,-%'I!-321#'(!I+,+?#I#,0!9'%?'+I2!01+0!4#0#'I3,#!1+'&#20!*3I302J!1+0$1#'(!9'+$03$#2!
+,4!#&+*/+0#!$%,2320#,$(!>301!'#$%&#'(!%-!2+*I%,!20%$a2!+,4!.%/01#',!"#234#,0!a3**#'!
>1+*#2K!

!
GQK!`+2#*3,#!3,-%'I+03%,!%,!*#?+$(!+,4!#I#'?3,?!$%,0+I3,+,0!*#&#*2!3,!a3**#'!>1+*#2J!9'#(!
29#$3#2!%'!2/''%?+0#!I+'3,#!I+II+*!9%9/*+03%,2!3,!01#!?'#+0#'!)/?#0!.%/,4!+'#+!32!+&+3*+:*#!
0%!#,+:*#!-/0/'#!I%,30%'3,?!%-!0'#,42!3,!$%,0+I3,+,0!*#&#*2!3,!01#!>1+*#2!+,4!3,9/02!3,0%!01#3'!
1+:30+0K!

!
GTK!e%*/,0+'(!?/34#*3,#2J!#4/$+03%,!9'%?'+I2!+,4!9'%13:303%,2!/,4#'!01#!<<)G!0%!'#4/$#!
&#22#*!4320/':+,$#J!+/430%'(!I+2a3,?!+,4!'32a!%-!2139!20'3a#2J!$/''#,0*(!3,!9*+$#J!21%/*4!1+&#!
'#I+3,#4!3,!9*+$#K!!!

!
Factor BV!!@&#'/03*3d+03%,!-%'!$%II#'$3+*J!'#$'#+03%,+*J!%'!#4/$+03%,+*!9/'9%2#2!
Objective:!!H,2/'#!$%II#'$3+*J!'#$'#+03%,+*!%'!#4/$+03%,+*!+$03&303#2!+'#!,%0!+--#$03,?!01#!
'#$%&#'(!%-!.%/01#',!"#234#,02J!3,$*/43,?!&#22#*!#--#$02!-'%I!>1+*#!>+0$13,?K!

!
E'30#'3+V!!!
`RK!;%!9#'I+,#,0!'#I%&+*2!%-!3,43&34/+*!.%/01#',!"#234#,02!-'%I!01#3'!1+:30+0J!3,$*/43,?!*3&#!
$+90/'#!-%'!9/:*3$!4329*+(J!+,4!01#'#!32!2/--3$3#,0!3,-%'I+03%,!%,!+,(!3,$34#,0+*!0+a#2!
+22%$3+0#4!>301!-321#'3#2!%'!%01#'!$%II#'$3+*!%'!'#$'#+03%,+*!+$03&303#2!0%!3,-%'I!I+,+?#I#,0!
9'%?'+I2!'#29%,23:*#!-%'!+44'#223,?!3,$34#,0+*!0+a#2K!

!
Factor CV!!C32#+2#!%'!9'#4+03%,!
Objective:  H,2/'#!01+0!432#+2#2!+,4!01#3'!#--#$02!%,!'#9'%4/$03%,!+,4!2/'&3&+*!+'#!,%0!+!01'#+0!0%!
01#!2/20+3,+:3*30(!%-!01#!.%/01#',!"#234#,0!C).K!

!
E'30#'3+V!!!
ERK!./--3$3#,0!a,%>*#4?#!0%!4#0#'I3,#!01+0!432#+2#!32!,%0!*3I303,?!01#!'#$%&#'(!%-!.%/01#',!
"#234#,0!a3**#'!>1+*#2K!

!
Factor DV!!L1#!3,+4#O/+$(!%-!#N3203,?!'#?/*+0%'(!I#$1+,32I2!
Objective:  H,2/'#!01+0!'#?/*+0%'(!I#$1+,32I2!%01#'!01+,!01#!H.G!+'#!+4#O/+0#!0%!#,2/'#!01+0!,%!
01'#+02!0%!01#!2/20+3,+:3*30(!%-!01#!C).!'#$/'K!

!
E'30#'3+V!!!
CRK!"#?/*+03%,2!3,!9*+$#!0%!*3I30!01#!3,0'%4/$03%,!%-!1+'I-/*!$%,0+I3,+,02!+'#!/,4#'!#&+*/+03%,!
0%!4#0#'I3,#!3-!01#(!+'#!2/--3$3#,0*(!9'%0#$03&#!-%'!.%/01#',!"#234#,02K!

!



!

!
B+,/+'(!WXXY! DePRR! ;<=.!

CWK!_/34#*3,#2!+,4!'#?/*+03%,2!3,!9*+$#!0%!'#4/$#!9%0#,03+*!3I9+$02!-'%I!&#22#*2!1+&#!:##,!
#&+*/+0#4!0%!4#0#'I3,#!3-!+44303%,+*!'#?/*+03%,2^9'%0#$0#4!+'#+2!+'#!,##4#4!72##!E'30#'3%,!GT8!

!
Factor EV!!@01#'!,+0/'+*!%'!I+,I+4#!-+$0%'2!+--#$03,?!302!$%,03,/#4!#N320#,$#K!
Objective:!!<+3,0+3,!9'%0#$03%,!-'%I!%3*!293**2!+,4!3I9'%&#!%3*!293**!'#29%,2#!0#$1,3O/#2!-%'!
a3**#'!>1+*#2K!!E%,03,/#!I%,30%'3,?!01#!9%9/*+03%,!+,4!34#,03-(!+,(!,#>!,+0/'+*!%'!I+,I+4#!
-+$0%'2!+--#$03,?!01#!'#$%&#'(!%-!.%/01#',!"#234#,02K!

!
E'30#'3+V!!!
HRK!H--#$03&#!%3*!293**!9'#&#,03%,!9*+,2!+'#!3,!9*+$#!01+0!+'#!,%!*#22!9'%0#$03&#!01+,!01%2#!3,!9*+$#!
+0!03I#!%-!*3203,?K!

!
HWK!G,!+,,/+*!$#,2/2!32!3,!9*+$#!>13$1!1+2!+,4!>3**!$%,03,/#!0%!+22#22!01#!9%9/*+03%,!20+0/2!%-!
.%/01#',!"#234#,02K!

!
HQK!G,!#--#$03&#!'#2#+'$1!9'%?'+I!32!3,!9*+$#!0%!#&+*/+0#!'32a2!0%!.%/01#',!"#234#,0!a3**#'!
>1+*#2K!
!
HTK!"#2#+'$1!%,!01#!4320'3:/03%,J!1+:30+0!/2#!+,4!9%0#,03+*!'32a2!0%!01#!9%9/*+03%,!3,!01#!$%+20+*!
9%'03%,!%-!01#!'+,?#!%-!.%/01#',!"#234#,02!32!/,4#'>+(K!
!

  



!

!
B+,/+'(!WXXY! ePR! ;<=.!

eK!!"HE@eH"h!)"@_"G<!
!
`#*%>!32!+,!%/0*3,#!%-!'#$%&#'(!I#+2/'#2J!+,4!'#2#+'$1!+,4!I%,30%'3,?!+$03%,2!,##4#4!0%!+$13#&#!
01#!9*+,b2!?%+*2!+,4!%:U#$03&#2K!!=3'20!32!+!"#$%&#'(!G$03%,!@/0*3,#!>13$1!*3202!01#!+$03%,2!3,!
%/0*3,#!-%'I+0J!-%**%>#4!:(!+!"#$%&#'(!G$03%,!;+''+03&#!>13$1!3,$*/4#2!4#2$'3903%,2!%-!+**!%-!
01#!+$03%,2K!!L1#2#!+$03%,2!+'#!3,0#,4#4!0%!'#4/$#!01'#+02!+,4!'#20%'#!01#!.%/01#',!"#234#,0!a3**#'!
>1+*#!9%9/*+03%,!0%!*%,?P0#'I!2/20+3,+:3*30(K!!L1#!%/0*3,#!3,$*/4#2!I+,+?#I#,0!+,4!$%%'43,+03%,!
+$03%,2J!+2!>#**!+2!'#2#+'$1!+,4!I%,30%'3,?!+$03%,2!0%!$%,2#'&#!.%/01#',!"#234#,0!a3**#'!>1+*#2K!!
@,?%3,?!9'%?'+I2!3,!9*+$#!0%!+44'#22!a3**#'!>1+*#!$%,2#'&+03%,!+'#!+*2%!*320#4!3,!01#!,+''+03&#2K!!
L1#!,+''+03&#2!+'#!3,0#,4#4!0%!9'%&34#!?/34+,$#!0%!'#2%/'$#!I+,+?#'2J!20+a#1%*4#'2J!3,4/20'(J!
+,4!01#!9/:*3$K!!)+'03#2!>301!+/01%'30(J!'#29%,23:3*30(J!%'!#N9'#22#4!3,0#'#20!0%!3I9*#I#,0!+!
29#$3-3$!$%,2#'&+03%,!+$03%,!+'#!34#,03-3#4!3,!01#!DI9*#I#,0+03%,!.$1#4/*#K!!;%0#!01+0!01#!'+,a3,?!
%-!+$03&303#2!*320#4!:#*%>!4%#2!,%0!3I9*(!+,!%'4#'!%-!3I9%'0+,$#K!!L1#!9'3%'30(!%-!#+$1!+$03%,J!9*/2!
+!$%20!+,4!03I#*3,#!-%'!$%I9*#03%,J!+'#!3,!01#!DI9*#I#,0+03%,!.$1#4/*#K!!G$03%,2!01+0!>3**!:#,#-30!
-'%I!+44303%,+*!'#2#+'$1!+'#!$'%22!'#-#'#,$#4!>301!01#!"#2#+'$1!+,4!<%,30%'3,?!2#$03%,K!!
!
A.  Recovery Action Outline 
 
<G;G_H<H;L!<HG.S"H.!
RK! )'%0#$0!01#!.%/01#',!"#234#,0!a3**#'!>1+*#!9%9/*+03%,!-'%I!-+$0%'2!01+0!I+(!:#!$%,0'3:/03,?!
0%!302!4#$*3,#!%'!'#4/$3,?!302!+:3*30(!0%!'#$%&#'K!
!
RKR!"#:/3*4!4#9*#0#4!9%9/*+03%,2!%-!2+*I%,!+,4!%01#'!9'#(!0%!#,2/'#!+,!+4#O/+0#!-%%4!:+2#!
-%'!'#$%&#'(!%-!01#!.%/01#',!"#234#,02K!

!
RKRKR!./99%'0!2+*I%,!'#20%'+03%,!#--%'02!3,!01#!'#?3%,K!

!
RKRKRKR!!c+:30+0!I+,+?#I#,0K!

!
RKRKRKW!!c+'&#20!I+,+?#I#,0K!

!
RKRKRKQ!!c+0$1#'(!I+,+?#I#,0K!

!
RKRKW! ./99%'0!'#?3%,+*!'#20%'+03%,!#--%'02!-%'!%01#'!9'#(!29#$3#2K!

!
RKRKQ! S2#!;<=.!+/01%'303#2!/,4#'!01#!H.G!+,4!01#!<.=E<G!0%!9'%0#$0!9'#(!1+:30+0J!

'#?/*+0#!1+'&#20J!+,4!%9#'+0#!1+0$1#'3#2K!
!

RKW!<3,3I3d#!9%**/03%,!+,4!$1#I3$+*!$%,0+I3,+03%,!3,!.%/01#',!"#234#,0!1+:30+02K!
!
RKWKR!E*#+,!/9!$%,0+I3,+0#4!230#2!+,4!2#43I#,02K!

!
RKWKRKR!D4#,03-(!+,4!9'3%'303d#!29#$3-3$!230#2!3,!,##4!%-!$*#+,/9K!

!
RKWKRKW!"#I#43+0#!230#2!3,!,##4!%-!$*#+,/9K!

!



!

!
B+,/+'(!WXXY! ePW! ;<=.!

RKWKW!<3,3I3d#!$%,03,/3,?!3,9/02!%-!$%,0+I3,+,02!3,0%!01#!#,&3'%,I#,0K!
!
RKWKWKR!<3,3I3d#!01#!*#&#*2!%-!1+'I-/*!$%,0+I3,+,02!432$1+'?#4!:(!3,4/20'3+*J!

I/,3$39+*J!+,4!%01#'!9%3,0!2%/'$#2!%-!9%**/03%,K!
!

RKWKWKW!<3,3I3d#!01#!*#&#*2!%-!1+'I-/*!$%,0+I3,+,02!'#*#+2#4!:(!,%,P9%3,0!2%/'$#2!
%-!9%**/03%,K!
!

RKWKWKQ!"#4/$#!3I9+$02!0%!.%/01#',!"#234#,0!a3**#'!>1+*#2!-'%I!#I#'?3,?!
$%,0+I3,+,02K!
!

RKWKQ!<3,3I3d#!$%,0+I3,+03%,!3,!9'#(K!
! !

RKQ!<3,3I3d#!4320/':+,$#!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2!-'%I!&#22#*2K!
!

RKQKR!<%,30%'!&#22#*!+$03&30(!+'%/,4!>1+*#2K!
!

RKQKRKR!HN9+,4!#--%'02!0%!I%,30%'!$%II#'$3+*!+,4!'#$'#+03%,+*!>1+*#P>+0$13,?!
&#22#*2K!

!
RKQKRKW!H&+*/+0#!01#!'#*+03&#!3I9%'0+,$#!%-!213993,?J!-#''(J!-3213,?J!'#2#+'$1J!I3*30+'(J!

+,4!%01#'!&#22#*!0'+--3$!0%!4320/':+,$#!%-!a3**#'!>1+*#2K!
!

RKQKW!E%,03,/#!0%!#&+*/+0#!+,4!3I9'%&#!&%*/,0+'(!>1+*#P>+0$13,?!?/34#*3,#2K!
!

RKQKQ!H&+*/+0#!01#!,##4!0%!#20+:*321!'#?/*+03%,2!'#?+'43,?!&#22#*!+$03&30(!3,!01#!&3$3,30(!%-!
a3**#'!>1+*#2K!
!

RKQKT!H&+*/+0#!01#!,##4!0%!#20+:*321!+'#+2!>301!'#20'3$03%,2!%,!&#22#*!0'+--3$K!
!!
WK! )'%0#$0!.%/01#',!"#234#,0!a3**#'!>1+*#2!-'%I!+44303%,+*!01'#+02!01+0!I+(!$+/2#!4320/':+,$#J!
3,U/'(J!%'!I%'0+*30(J!%'!3I9+$0!1+:30+0K!

!
WKR!<3,3I3d#!01#!'32a!%-!%3*!293**2K!
!
WKRKR!)'#&#,0!%3*!293**2K!

!
WKRKW!)'#9+'#!-%'!+,4!'#29%,4!0%!%3*!293**2!0%!I3,3I3d#!01#3'!#--#$02!%,!.%/01#',!"#234#,0!

a3**#'!>1+*#2K!
!

WKRKQ!C#&#*%9!20'+0#?3#2!0%!4#0#'!a3**#'!>1+*#2!-'%I!#,0#'3,?!293**#4!%3*K!
!

WKW!<%,30%'!+,4!I3,3I3d#!01#!'32a!%-!3,-#$03%/2!432#+2#2!3,!.%/01#',!"#234#,0!>1+*#2K!
!

WKQ!E%,03,/#!0%!/2#!+?#,$(!$%%'43,+03%,!+,4!#20+:*321#4!<<)G!I#$1+,32I2J!2/$1!+2!
3,$34#,0+*!1+'+22I#,0!+/01%'3d+03%,2J!0%!I3,3I3d#!+,(!9%0#,03+*!3I9+$02!-'%I!1/I+,!



!

!
B+,/+'(!WXXY! ePQ! ;<=.!

+$03&303#2!3,&%*&3,?!+$%/203$!2%/'$#2J!3,$*/43,?!;+&(!0+$03$+*!2%,+'J!2#32I3$!#N9*%'+03%,J!
3,P>+0#'!$%,20'/$03%,J!+,4!%01#'!2%/'$#2K!

! ! !
WKT!"#4/$#!9%0#,03+*!-%'!3I9+$02!%-!3,&+23&#!29#$3#2!3,!.%/01#',!"#234#,0!1+:30+02K!
!
WKTKR! )'#&#,0!01#!3,0'%4/$03%,!+,4!29'#+4!%-!3,&+23&#!29#$3#2K!

!
WKTKW! H'+43$+0#!#N3203,?!9%9/*+03%,2!%-!3,&+23&#!29#$3#2K!

!
QK! C#&#*%9!9/:*3$!3,-%'I+03%,!+,4!#4/$+03%,!9'%?'+I2K!
!
QKR!H,1+,$#!9/:*3$!+>+'#,#22!%-!.%/01#',!"#234#,0!20+0/2!+,4!01'#+02K!

!
QKRKR!HN13:302!+,4!9'%?'+I2!+0!*%$+*!I/2#/I2J!+O/+'3+J!9+'a2J!+,4!%01#'!*%$+03%,2K!

!
QKRKW!.$1%%*!9'%?'+I2K!

!
QKRKQ!;+0/'+*320!9'%?'+I2K!
!
QKRKT!"#2#+'$1!9'%?'+I2K!

!
QKW!HN9+,4!3,-%'I+03%,!+,4!#4/$+03%,!9'%?'+I2!0%!'#4/$#!43'#$0!&#22#*!3,0#'+$03%,2!>301!
.%/01#',!"#234#,0!a3**#'!>1+*#2K!
!
QKWKR!HN9+,4!01#!%,P>+0#'!#4/$+03%,+*!#--%'02!%-!01#!.%/,4>+0$1!`%+0#'!H4/$+03%,!

)'%?'+IJ!<+'3,#!<+II+*!<%,30%'3,?!)'%U#$0!7<Q8J!+,4!#,-%'$#I#,0!+?#,$3#2K!
!

QKWKW!@/0'#+$1!0%!9'3&+0#!:%+0#'2K!
!

QKWKQ!H,$%/'+?#!*+,4P:+2#4!&3#>3,?!%-!a3**#'!>1+*#2K!
!

QKQ!H4/$+0#!01#!9/:*3$!%,!9%2303&#!+$03%,2!01+0!01#(!$+,!0+a#!0%!3I9'%&#!#,&3'%,I#,0+*!
$%,4303%,2!-%'!.%/01#',!"#234#,0!a3**#'!>1+*#2K!
!

QKT!.%*3$30!01#!9/:*3$b2!+22320+,$#!3,!-3,43,?!a3**#'!>1+*#2K!
!
QKTKR!.%*3$30!'#9%'02!%-!a3**#'!>1+*#!23?103,?2K!

!
QKTKW!.%*3$30!'#9%'02!%-!a3**#'!>1+*#!20'+,43,?2!-'%I!01#!9/:*3$K!

!
TK! "#29%,4!0%!a3**#'!>1+*#2!01+0!+'#!20'+,4#4J!23$aJ!3,U/'#4J!32%*+0#4J!9%2#!+!01'#+0!0%!01#!9/:*3$J!
%'!#N13:30!,/32+,$#!:#1+&3%'2K!

!
TKR!<+,+?#!+0(93$+*!3,43&34/+*!.%/01#',!"#234#,02K!
!

TKW!"#29%,4!0%!20'+,43,?2!%-!a3**#'!>1+*#2K!



!

!
B+,/+'(!WXXY! ePT! ;<=.!

TKWKR!C#&#*%9!9'%0%$%*2!-%'!'#29%,43,?!0%!20'+,4#4!a3**#'!>1+*#2K!
!
TKWKW!"#29%,4!0%!*3&#P20'+,4#4!a3**#'!>1+*#2K!

!
TKWKQ!D,&#203?+0#!20'+,43,?2!%-!4#+4!a3**#'!>1+*#2K!

!
TKQ!"#29%,4!0%!-/0/'#!'#2%/'$#!$%,-*3$02!:#0>##,!01#!.%/01#',!"#234#,02!+,4!1/I+,2K!!
!

]K! L'+,2:%/,4+'(!+,4!3,0#'+?#,$(!$%%'43,+03%,!+,4!$%%9#'+03%,K!
!
]KR!E%%9#'+03&#!'#2#+'$1!+,4!I%,30%'3,?K!
!
]KRKR!)%9/*+03%,!I%,30%'3,?!+,4!'#2#+'$1K!

!
]KRKW!.0'+,43,?!'#29%,2#!$%%'43,+03%,K!

!
]KW!E%I9*#I#,0+'(!'#$%&#'(!9*+,,3,?K!
!
]KWKR!./:U#$0!9*+,2!0%!9#'3%43$!'#&3#>K!

!
]KWKW!H,$%/'+?#!9/:*3$!9+'03$39+03%,K!

!
]KQ!D,0#'PU/'3243$03%,+*!#,-%'$#I#,0!$%%9#'+03%,!+,4!$%%'43,+03%,K!

!
"H.HG"Ec!G;C!<@;DL@"D;_!
GK! <%,30%'!20+0/2!+,4!0'#,42!%-!01#!.%/01#',!"#234#,0!a3**#'!>1+*#!9%9/*+03%,K!
!
GKR!!E%,03,/#!01#!+,,/+*!9%9/*+03%,!$#,2/2K!
!

GKW! <+3,0+3,!+!$/''#,0!91%0%P34#,03-3$+03%,!$+0+*%?!-%'!01#!.%/01#',!"#234#,02!+,4!#N9#'0!
20+--!+:*#!0%!91%0%?'+913$+**(!34#,03-(!01#!>1+*#2K!
!

GKQ! .0+,4+'43d#!01#!'#2/*02!%-!+,,/+*!9%9/*+03%,!2/'&#(2K!
!

`K!!E%,4/$0!'#2#+'$1!0%!-+$3*30+0#!+,4!#,1+,$#!'#$%&#'(!#--%'02!-%'!.%/01#',!"#234#,0!a3**#'!
>1+*#2K!
!
`KR!!C#0#'I3,#!01#!4320'3:/03%,!+,4!1+:30+0!/2#!%-!01#!.%/01#',!"#234#,02K!
!
`KRKR!!!C#0#'I3,#!4320'3:/03%,!+,4!I%&#I#,02!3,!%/0#'!$%+20+*!>+0#'2K!

!
`KRKW! DI9'%&#!a,%>*#4?#!%-!4320'3:/03%,!+,4!I%&#I#,02!3,!01#!_#%'?3+!`+23,!+,4!

)/?#0!.%/,4K!
!

`KW! D,&#203?+0#!01#!43#0!%-!01#!.%/01#',!"#234#,02K!
!



!

!
B+,/+'(!WXXY! eP]! ;<=.!

`KWKR! C#0#'I3,#!01#!43#0!%-!01#!.%/01#',!"#234#,02K!
`KWKW! C#0#'I3,#!01#!3I9%'0+,$#!%-!29#$3-3$!9'#(!9%9/*+03%,2!0%!01#!43#0K!

!
`KWKQ! C#0#'I3,#!01#!#N0#,0!%-!-##43,?!%,!1+0$1#'(!-321K!

!
`KQ! G,+*(d#!01#!4#I%?'+913$2!%-!01#!.%/01#',!"#234#,02K!
!
`KQKR! C#0#'I3,#!I%'0+*30(!'+0#2!+,4!9%0#,03+*!$+/2#2!%-!I%'0+*30(K!

!
`KQKW! H&+*/+0#!9%9/*+03%,!?'%>01!'+0#2!+,4!2/'&3&+*!9+00#',2K!

!
`KQKQ! H&+*/+0#!9%9/*+03%,!20'/$0/'#K!

!
`KQKT! H&+*/+0#!$1+,?#2!3,!2%$3+*!20'/$0/'#K!

!
`KT! D,&#203?+0#!01#!1#+*01!+,4!91(23%*%?(!%-!01#!.%/01#',!"#234#,02K!
!
`KTKR! G22#22!01#!1#+*01!%-!9%9/*+03%,!I#I:#'2K!

!
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B.  Recovery Action Narrative  
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9%0#,03+*!'32a!-+$0%'2!-%'!.%/01#',!"#234#,02!+'#!9'#(!+&+3*+:3*30(M!9%**/03%,!+,4!'#*+0#4!
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#N03,$03%,K!
!
)'3%'30(!W! ! G$03%,2!01+0!I/20!:#!0+a#,!0%!9'#&#,0!+!23?,3-3$+,0!4#$*3,#!3,!01#!9%9/*+03%,!%'!302!

1+:30+0!O/+*30(J!%'!3,!2%I#!%01#'!23?,3-3$+,0!,#?+03&#!3I9+$0!21%'0!%-!#N03,$03%,K!
!
)'3%'30(!Q! G**!%01#'!,#$#22+'(!'#2#+'$1!+$03%,2!-%'!-/**!'#$%&#'(K!
!



!

!
B+,/+'(!WXXY! eDPW! ;<=.!

"#29%,23:*#!9+'03#2!+,4!3,&%*&#4!$%**+:%'+0%'2!-%'!'#2#+'$1!+$03%,2!I+(!3,$*/4#!;6=.EJ!C=@J!
6C=6J!E#,0#'!-%'!61+*#!"#2#+'$1!+,4!'#2#+'$1#'2!-'%I!%01#'!%'?+,3d+03%,2K!!=%'!%,?%3,?!
'#2#+'$1!9'%U#$02J!'#29%,23:*#!9+'03#2!1+&#!:##,!34#,03-3#4K!
!
!
5#(!0%!G$'%,(I2!S2#4!3,!01#!DI9*#I#,0+03%,!.$1#4/*#!
!
ELE! E%,$/''#,0!L#$1,%*%?3#2!E%'9%'+03%,!
E6"! E#,0#'!-%'!61+*#!"#2#+'$1!
C=@! =321#'3#2!+,4!@$#+,2!E+,+4+!
HE! H,&3'%,I#,0!E+,+4+!
H)G! SK.K!H,&3'%,I#,0+*!)'%0#$03%,!G?#,$(!
DL@.! D,0#',+03%,+*!L/?!%-!@99%'0/,30(!.(20#I!
<Q! <+'3,#!<+II+*!<%,30%'3,?!)'%U#$0!
;_@! ;%,P_%&#',I#,0+*!@'?+,3d+03%,2!
;<=.! ;<=.!=321#'3#2!
;<<.;! ;%'01>#20!<+'3,#!<+II+*!.0'+,43,?!;#0>%'a!
;6GE)!!! ;%'01>#20!G'#+!E%,03,?#,$(!)*+,!
;6=.E! ;<=.J!;%'01>#20!=321#'3#2!.$3#,$#!E#,0#'!
@CHo! @'#?%,!C#9+'0I#,0!%-!H,&3'%,I#,0+*!o/+*30(!!
@C=6! @'#?%,!C#9+'0I#,0!%-!=321!+,4!63*4*3-#!
@FH! ;<=.J!@--3$#!%-!F+>!H,-%'$#I#,0!
).GL! )/?#0!.%/,4!G$03%,!L#+I!
).)! )/?#0!.%/,4!)+'0,#'2139!
.G! .#+00*#!GO/+'3/I!
.%/,4>+0$1! .%/,4>+0$1!`%+0#'!H4/$+03%,!)'%?'+I!
.6=.E! ;<=.J!.%/01>#20!=321#'3#2!.$3#,$#!E#,0#'!
L6<! L1#!61+*#!</2#/I!
S.E_! SK.K!E%+20!_/+'4!
S.=6.! SK.K!=321!+,4!63*4*3-#!.#'&3$#!
S6! S,3&#'230(!%-!6+213,?0%,!
eG! e+,$%/&#'!GO/+'3/I!
6C=6! 6+213,?0%,!C#9+'0I#,0!%-!=321!+,4!63*4*3-#!
6C;"! 6+213,?0%,!C#9+'0I#,0!%-!;+0/'+*!"#2%/'$#2!
6C@H! 6+213,?0%,!.0+0#!C#9+'0I#,0!%-!H$%*%?(!
6.)! 6+213,?0%,!.0+0#!)+'a2!+,4!"#$'#+03%,!E%II3223%,!
66@G;6!!!!!!!61+*#!6+0$1!@9#'+0%'2!G22%$3+03%,!;%'01>#20!



!

!
B+,/+'(!WXXY! eDPQ! ;<=.!

"HE@eH"h!<HG.S"H.!G;C!E@.L.!
Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

1 

Protect  Southern 
Resident killer whales 
from factors causing 
decline 

  ! ! ! ! ! ! ! ! ! ! !

RKR!

"#:/3*4!4#9*#0#4!
9%9/*+03%,2!%-!2+*I%,!
+,4!%01#'!9'#(!0%!
#,2/'#!+,!+4#O/+0#!
-%%4!:+2#!-%'!'#$%&#'(!
%-!01#!.%/01#',!
"#234#,02!

! !

<+,(!2+*I%,!'#$%&#'(!#--%'02!+,4!I+,+?#I#,0!9'%?'+I2!+'#!$/''#,0*(!%,?%3,?!:(!+!&+'3#0(!%-!
+?#,$3#2!+,4!20+a#1%*4#'2K!!D0!32!9%223:*#!01+0!01#'#!$%/*4!:#!+44303%,+*!2+*I%,!'#20%'+03%,!$%202!
34#,03-3#4!:+2#4!%,!'#$%&#'(!,##42!%-!.%/01#',!"#234#,0!a3**#'!>1+*#2M!1%>#&#'J!+0!0132!03I#!>#!!
4%!,%0!1+&#!2/--3$3#,0!3,-%'I+03%,!0%!#203I+0#!01%2#!9%0#,03+*!$%202!%'!34#,03-(!01#!+$03%,2!/,4#'!
>13$1!01#(!>%/*4!-+**K!

RKRKR!
./99%'0!2+*I%,!
'#20%'+03%,!#--%'02!3,!01#!
'#?3%,!

! ! .##!RKR! ! ! ! ! ! ! ! ! ! !

RKRKRKR! c+:30+0!I+,+?#I#,0! W!

;<=.J!
20+0#^0'3:+*^!
*%$+*!
'#$%&#'(!
3,303+03&#2J!
;_@J!C=@!

.##!RKR! ! ! ! ! ! ! ! ! ! !

RKRKRKW! c+'&#20!I+,+?#I#,0! W!

;<=.J!
20+0#^0'3:+*^!
*%$+*!
'#$%&#'(!
3,303+03&#2J!
;_@J!C=@!

.##!RKR! ! ! ! ! ! ! ! ! ! !

RKRKRKQ! c+0$1#'(!I+,+?#I#,0! W!

;<=.J!
20+0#^0'3:+*^!
*%$+*!
'#$%&#'(!
3,303+03&#2J!
;_@J!C=@!

.##!RKR! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPT! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

RKRKW!
./99%'0!'#?3%,+*!
'#20%'+03%,!#--%'02!-%'!
%01#'!9'#(!29#$3#2!

Q!

;<=.J!
20+0#^0'3:+*^!
*%$+*!
'#$%&#'(!
3,303+03&#2J!
;_@J!C=@!

.##!RKR! ! ! ! ! ! ! ! ! ! !

RKRKQ!

S2#!;<=.b!+/01%'303#2!
/,4#'!01#!H.G!+,4!01#!
<.=E<G!0%!9'%0#$0!
9'#(!1+:30+0J!'#?/*+0#!
1+'&#20J!+,4!%9#'+0#!
2+*I%,!1+0$1#'3#2!

W! ;<=.! .##!RKR! ! ! ! ! ! ! ! ! ! !

RKW!

<3,3I3d#!9%**/03%,!+,4!
$1#I3$+*!$%,0+I3,+03%,!
3,!.%/01#',!"#234#,0!
1+:30+02!

! !

<+,(!9%**/03%,!$%,0'%*!+,4!230#!$*#+,/9!#--%'02!+'#!$/''#,0*(!%,?%3,?!>301!!
2/99%'0!-'%I!+!&+'3#0(!%-!+?#,$3#2!+,4!20+a#1%*4#'2M!73K#KJ!k]ZX!I3**3%,!#203I+0#4!!
:(!).)J!kRYW!I3**3%,!-%'!).GL!WXX]PWXXZ8!+*01%/?1!01#2#!-/,42!I+(!,%0!:#!2/--3$3#,0K!!!
G44303%,+*!$%202!>13$1!I+(!:#!3,$/''#4!0%!?/34#!29#$3-3$!$*#+,/9!+$03%,2!+3I#4!+0!.%/01#',!
"#234#,0!a3**#'!>1+*#2!+'#!21%>,!:#*%>K!

RKWKR! E*#+,!/9!$%,0+I3,+0#4!
230#2!+,4!2#43I#,02! ! ! .##!RKW! ! ! ! ! ! ! ! ! ! !

RKWKRKR!
D4#,03-(!+,4!9'3%'303d#!
29#$3-3$!230#2!3,!,##4!%-!
$*#+,/9!

W!

ELEJ!;<=.J!
HEJ!C=@J!
H)GJ!
6C@HJ!
6C;"!

! ! RXX! QX! TX! ! ! ! ! ! !

RKWKRKW! "#I#43+0#!230#2!3,!,##4!%-!$*#+,/9! R!

H)GJ!
6C;"J!
9%0#,03+**(!
'#29%,23:*#^!
*3+:*#!9+'03#2J!
./9#'-/,4!
230#2!.##!
G99#,43N!E!

.##!RKW! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDP]! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

RKWKW!
<3,3I3d#!$%,03,/3,?!
3,9/02!%-!$%,0+I3,+,02!
3,0%!01#!#,&3'%,I#,0!

! ! .##!RKW! ! ! ! ! ! ! ! ! ! !

RKWKWKR!

<3,3I3d#!01#!*#&#*2!%-!
1+'I-/*!$%,0+I3,+,02!
432$1+'?#4!:(!
3,4/20'3+*J!I/,3$39+*J!
+,4!%01#'!9%3,0!2%/'$#2!
%-!9%**/03%,!

Q!

6C@HJ!
H)GJ!@CHoJ!
C=@J!*%$+*^!
I/,3$39+*^!
9'%&3,$3+*!

.##!RKW! ! ! ! ! ! ! ! ! ! !

RKWKWKW!

<3,3I3d#!01#!*#&#*2!%-!
1+'I-/*!$%,0+I3,+,02!
'#*#+2#4!:(!,%,P9%3,0!
2%/'$#2!%-!9%**/03%,!

W!

6C@HJ!
H)GJ!@CHoJ!
C=@J!*%$+*^!
I/,3$39+*^!
9'%&3,$3+*!

.##!RKW! ! ! ! ! ! ! ! ! ! !

RKWKWKQ!

"#4/$#!3I9+$02!0%!
.%/01#',!"#234#,0!
a3**#'!>1+*#2!-'%I!
#I#'?3,?!$%,0+I3,+,02!

Q!

6C@HJ!
H)GJ!HEJ!
*%$+*^!
I/,3$39+*!

.##!RKW! ! ! ! ! ! ! ! ! ! !

RKWKQ! <3,3I3d#!
$%,0+I3,+03%,!3,!9'#(! Q!

6C=6J!
@C=6J!
;<=.J!
S.=6.J!
0'3:#2J!C=@!

.##!RKW! ! ! ! ! ! ! ! ! ! !

RKQ!

<3,3I3d#!4320/':+,$#!
%-!.%/01#',!"#234#,0!
a3**#'!>1+*#2!-'%I!
&#22#*2!

  ! ! ! ! ! ! ! ! ! ! !

RKQKR! <%,30%'!&#22#*!+$03&30(!
+'%/,4!>1+*#2! ! ! ! ! ! ! ! ! ! ! ! ! !

RKQKRKR!

HN9+,4!#--%'02!0%!
I%,30%'!$%II#'$3+*!
+,4!'#$'#+03%,+*!>1+*#P
>+0$13,?!&#22#*2K!

W! .%/,4>+0$1J!
<QJ!;<=.!

@,?%3,?J!2##!
+*2%!`K[KWKW! R]X! R]X! R]X! R]X! R]X! WR]! WR]! WR]! WR]! WR]!



!

!
B+,/+'(!WXXY! eDP[! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

RKQKRKW!

H&+*/+0#!01#!'#*+03&#!
3I9%'0+,$#!%-!213993,?J!
-#''(J!-3213,?J!'#2#+'$1J!
I3*30+'(J!+,4!%01#'!
&#22#*!0'+--3$!0%!
4320/':+,$#!%-!a3**#'!
>1+*#2K!

M!

;<=.J!ELEJ!
S.E_J!S.!
;+&(J!
3,4/20'(!
+22%$3+03%,2!

D,303+*!'#9%'0!
$%I9*#0#4!
>301!=hX[!
-/,42M!R!(#+'!
0+2a!0%!/94+0#!
'#9%'0!

! ! ! RX! W]! ! RX! ! ! !

RKQKW!

E%,03,/#!0%!#&+*/+0#!
+,4!3I9'%&#!&%*/,0+'(!
>1+*#P>+0$13,?!
?/34#*3,#2K!

W!

;<=.J!<QJ!
.%/,4>+0$1J!
C=@J!!;_@J!
66@G;6!

S94+0#!
?/34#*3,#2!3,!
+*0#',+0#!
(#+'2!

! ! RX! WX! ! ! WX! ! WX! !

RKQKQ!

H&+*/+0#!01#!,##4!0%!
#20+:*321!'#?/*+03%,2!
'#?+'43,?!&#22#*!
+$03&30(!3,!01#!&3$3,30(!
%-!a3**#'!>1+*#2K!

W!

;<=.J!C=@J!
S.E_J!
6C=6J!
0'3:#2J!
3,4/20'(!
+22%$3+03%,2!

W!(#+'!0+2a!
$%%'43,+0#4!
>301!RKQKT!

! ! ! ! W]! ]X! ! ! ! !

RKQKT!

H&+*/+0#!01#!,##4!0%!
#20+:*321!+'#+2!>301!
'#20'3$03%,2!%,!&#22#*!
0'+--3$!%'!$*%2/'#2!0%!
&#22#*!0'+--3$K!

W!

;<=.J!C=@J!
S.E_J!
6C=6J!
0'3:#2J!
3,4/20'(!
+22%$3+03%,2!

W!(#+'!0+2a!
$%%'43,+0#4!
>301!RKQKQ!

! ! ! ! WX! ]X! ! ! ! !

2 

Protect Southern 
Resident killer whales 
from additional 
threats that may cause 
disturbance, injury, 
or mortality, or 
impact habitat 

  ! ! ! ! ! ! ! ! ! ! !

WKR! <3,3I3d#!01#!'32a!%-!
*+'?#!%3*!293**2!   ! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPZ! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

WKRKR! )'#&#,0!%3*!293**2! R!

S.E_J!
6C@HJ!HEJ!
3,4/20'(!
+22%$3+03%,2!

L1#'#!+'#!I+,(!%,?%3,?!%3*!293**!9'%?'+I2!3,$*/43,?V!"#2$/#!L/?!
7RKTT!I3**3%,^('8!+,4!DL@.!7RXX5^('8!

WKRKW!

)'#9+'#!-%'!+,4!'#29%,4!
0%!%3*!293**2!0%!I3,3I3d#!
01#3'!#--#$02!%,!
.%/01#',!"#234#,0!
a3**#'!>1+*#2!

R!

;<=.J!
S.E_J!
6C@HJ!
6C=6J!;6!
E%,03,?#,$(!
)*+,!63*4*3-#!
.#$03%,!
6%'a3,?!
_'%/9J!
3,4/20'(!
+22%$3+03%,2!

@,#!(#+'!0+2a!
0%!4#&#*%9!
E%,03,?#,$(!
)*+,!+,4!!
0'+3,3,?!3,!
+*0#',+0#!
(#+'2J!=h!32!
L`C!

! ! ! ! ! ! RX! ! RX! !

WKRKQ!
C#&#*%9!20'+0#?3#2!0%!
4#0#'!a3**#'!>1+*#2!-'%I!
#,0#'3,?!293**#4!%3*!

W! ;<=.J!
6C=6!

@,#!(#+'!
9'%U#$0! ! ! ! ! WW! ! ! !

! ! !

WKW!

<%,30%'!+,4!I3,3I3d#!
01#!'32a!%-!432#+2#!
9+01%?#,2!3,!.%/01#',!
"#234#,0!1+:30+02!

 !

)+'0!%-!
20'+,43,?!
'#29%,2#!2##!
T!

! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPY! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

WKQ!

E%,03,/#!0%!/2#!+?#,$(!
$%%'43,+03%,!+,4!
#20+:*321#4!<<)G!
I#$1+,32I2!0%!
I3,3I3d#!+,(!9%0#,03+*!
3I9+$02!-'%I!1/I+,!
+$03&303#2!3,&%*&3,?!
+$%/203$!2%/'$#2J!
3,$*/43,?!;+&(!0+$03$+*!
2%,+'J!2#32I3$!
#N9*%'+03%,J!3,P>+0#'!
$%,20'/$03%,J!+,4!%01#'!
2%/'$#2K!

W! ;<=.!

@,?%3,?!
+$03%,2!
3,$*/4#!
2#$03%,!Z!
$%,2/*0+03%,2M!
,%!+44303%,+*!
$%202!29#$3-3$!
0%!a3**#'!
>1+*#!*3203,?!
%'!'#$%&#'(!
$/''#,0*(!
34#,03-3#4!

! ! ! ! ! ! ! ! ! !

WKT!

"#4/$#!01#!3I9+$02!%-!
3,&+23&#!29#$3#2!3,!
.%/01#',!"#234#,0!
1+:30+02!

! ! ! ! ! ! ! ! ! ! ! ! !

WKTKR!
)'#&#,0!01#!
3,0'%4/$03%,!+,4!29'#+4!
%-!3,&+23&#!29#$3#2!

Q!

6C=6J!
S.=6.J!
;<=.J!
S.E_J!
6C@GJ!
@CHoJ!C=@J!
3,4/20'(!
+22%$3+03%,2!

6+213,?0%,!.0+0#!1+2!%,?%3,?!3,&+23&#2!9'#&#,03%,!9'%?'+I!7WK]!I3**3%,^('8!

WKTKW!
H'+43$+0#!#N3203,?!
9%9/*+03%,2!%-!3,&+23&#!
29#$3#2!

Q!

6C=6J!
S.=6.J!
;<=.J!
6C@GJ!
@CHoJ!C=@J!
3,4/20'(!
+22%$3+03%,2!

6+213,?0%,!.0+0#!1+2!%,?%3,?!3,&+23&#2!#'+43$+03%,!9'%?'+I!7QK]!I3**3%,^('8!



!

!
B+,/+'(!WXXY! eDP\! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

3 
Develop public 
information and 
education programs 

  ! ! ! ! ! ! ! ! ! ! !

QKR!

H,1+,$#!9/:*3$!
+>+'#,#22!%-!.%/01#',!
"#234#,0!20+0/2!+,4!
01'#+02!

  ! ! ! ! ! ! ! ! ! ! !

QKRKR!

HN13:302!+0!*%$+*!
I/2#/I2J!+O/+'3+J!
9+'a2J!+,4!%01#'!
*%$+03%,2!

Q!

.GJ!L6<J!
6.)J!eGJ!
L'3:#2J!
;<=.!

=hXQP!=hXZ!
$%202!>#'#!
-%'!$'#+03%,!
%-!+!,#>!%'$+!
#N13:30!+,4!
I+0#'3+*2!-%'!
.G!

W]! W]! W]! W]! ]X! W]! ]X! ]X! ]X! ]X!

QKRKW! .$1%%*!9'%?'+I2! Q! ;_@J!L'3:#2!

=hX]P=hXZ!
$%202!-%'!
53**#'!61+*#!
L+*#2J!=hXZ!
$%202!+*2%!-%'!
.9'3,?#'!
.0%'(!

! ! W]! TX! WZ! TX! TX! TX! TX! TX!

QKRKQ! ;+0/'+*320!9'%?'+I2! Q! ;_@J!L6<!

./99%'0!
0'+3,3,?!3,!
+*0#',+0#!
(#+'2!

! ! ! ! ! ! R]! ! R]! !

QKRKT! "#2#+'$1!9'%?'+I2! Q!

;6=.EJ!
E6"J!C=@!
+,4!%01#'!
'#2#+'$1#'2!

)#'3%43$!
'#2#+'$1!
$%,-#'#,$#2J!
$%202!
3,$*/4#4!
/,4#'!`KRR!

! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPRX! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

QKW!

HN9+,4!3,-%'I+03%,!
+,4!#4/$+03%,!9'%?'+I2!
0%!'#4/$#!43'#$0!&#22#*!
3,0#'+$03%,2!>301!
.%/01#',!"#234#,0!
a3**#'!>1+*#2!

! ! ! ! ! ! ! ! ! ! ! ! !

QKWKR!

HN9+,4!01#!%,P>+0#'!
#4/$+03%,+*!#--%'02!%-!
.%/,4>+0$1J!<QJ!+,4!
#,-%'$#I#,0!+?#,$3#2!

W!

;<=.J!
.%/,4>+0$1J!
<QJ!6C=6J!
C=@!

;<=.!$%202!
+'#!3,$*/4#4!
1#'#J!
+44303%,+*!
$%202!+'#!3,!
RKQKRKR!

RZ! Q]! W]! W]! W]! W]! W]! W]! W]! W]!

QKWKW! @/0'#+$1!0%!9'3&+0#!
:%+0#'2! Q!

;<=.J!
.%/,4>+0$1J!
<QJ!6C=6J!
C=@J!E_!

E%202!+'#!
3,$*/4#4!
/,4#'!RKQKRKR!

! ! ! ! W! ! ! ! ! !

QKWKQ!
H,$%/'+?#!*+,4P:+2#4!
&3#>3,?!%-!a3**#'!
>1+*#2!

Q!

L6<J!@'$+!
"#*3#-J!
F3-#-%'$#J!
6.)J!;_@!

S94+0#!
9'%?'+I!3,!
+*0#',+0#!
(#+'2!

! ! ! RX! ! W]! ! R]! ! R]!

QKQ!

H4/$+0#!9/:*3$!%,!
9%2303&#!+$03%,2!01#(!
$+,!0+a#!0%!3I9'%&#!01#!
$/''#,0!$%,4303%,!-%'!
.%/01#',!"#234#,0!
a3**#'!>1+*#2!

W! ;_@J!;<=.!
.%I#!$%202!
3,$*/4#4!
/,4#'!QKR!

! ! ! ! ! W]! W]! W]! W]! W]!

QKT!
.%*3$30!01#!9/:*3$b2!
+22320+,$#!3,!-3,43,?!
a3**#'!>1+*#2!

! ! ! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPRR! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

QKTKR! .%*3$30!'#9%'02!%-!a3**#'!
>1+*#!23?103,?2! Q!

;<=.J!
L6<J!
@'$+;#0>%'a
J!E6"J!`E!
.3?103,?!
;#0>%'a!

E%202!
3,$*/4#4!
/,4#'!`RKR!

! W]! W]! ! RX! ! ! ! ! !

QKTKW!
.%*3$30!'#9%'02!%-!a3**#'!
>1+*#!20'+,43,?2!-'%I!
01#!9/:*3$!

Q!

;<=.J!
;<<.;J!
@'$+;#0>%'a
J!E6"J!`E!
.3?103,?!
;#0>%'a!

H4/$+03%,!
+,4!%/0'#+$1!
-%'!
;6<<.;!
9'%?'+I!

W! W! W! W! R! W! W! W! W! W!

4 

Respond to killer 
whales that are 
stranded, sick, 
injured, isolated, pose 
a threat to the public, 
or exhibit nuisance 
behaviors 

  

D0!32!,%0!9%223:*#!0%!#203I+0#!$%202!-%'!20'+,43,?!'#29%,2#K!!53**#'!>1+*#!20'+,43,?2!+'#!'+'#!#&#,02!
+,4!01#!$%20!%-!20'+,43,?!'#29%,2#!&+'3#2!?'#+0*(!4#9#,43,?!%,!230/+03%,J!*%$+03%,J!*%$+*!!
$+9+:3*303#2J!20+0/2!+,4!,/I:#'!%-!>1+*#2K!!L1#!;6<<.;!32!3,&%*&#4!3,!%,?%3,?!20'+,43,?!
'#29%,2#!+,4!01#!+4&#,0!%-!01#!)'#2$%00!20'+,43,?!?'+,0!9'%?'+I!1+2!:##,!3,20'/I#,0+*!3,!!
3,$'#+23,?!;6<<.;!$+9+:3*303#2!0%!'#29%,4!0%!+**!20'+,43,?2!3,$*/43,?!a3**#'!>1+*#2K!;<=.!
$%,0'+$0#4!>301!SE!C+&32!=hX]P=hXZ!-%'!kQX5!0%!+22320!>301!+,(!a3**#'!>1+*#!20'+,43,?!+*%,?!!
01#!>#20!$%+20!7TKWKQ8K!

TKR!
<+,+?#!+0(93$+*!
3,43&34/+*!.%/01#',!
"#234#,02!

Q!
;<=.J!
6C=6J!
C=@!

C#9#,4#,0!
%,!2#&#'30(!%-!
230/+03%,J!
$%202!$%/*4!
'+,?#!RXX5P
]XX5!:+2#4!
%,!9+20!
+0(93$+*!$+2#2!

! ! ! ! ! ! ! ! ! !

TKW! "#29%,4!0%!20'+,43,?2!
%-!a3**#'!>1+*#2! ! ! .##!L+2a!T! ! ! ! ! ! ! ! ! ! !

TKWKR!
C#&#*%9!9'%0%$%*2!-%'!
'#29%,43,?!0%!20'+,4#4!
a3**#'!>1+*#2!

Q!
;<=.J!
;<<.;J!
C=@J!eG!

G$03%,!
$%I9*#0#4!

RX!
! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPRW! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

TKWKW! "#29%,4!0%!*3&#P
20'+,4#4!a3**#'!>1+*#2! W!

;<=.J!
;<<.;J!
C=@J!eG!

.##!L+2a!T! ! ! ! ! ! ! ! ! ! !

TKWKQ! D,&#203?+0#!20'+,43,?2!
%-!4#+4!a3**#'!>1+*#2! Q!

;<=.J!
;<<.;J!
C=@J!eG!

E%20!-%'!
'#29%,2#!0%!
20'+,4#4!
a3**#'!>1+*#2!
3,!@"J!EG!

! RX! ! RX! RX! ! RX! ! RX! !

TKQ!

"#29%,4!0%!-/0/'#!
'#2%/'$#!$%,-*3$02!
:#0>##,!01#!.%/01#',!
"#234#,02!+,4!1/I+,2!!

Q!
;<=.J!
%01#'2!+2!
34#,03-3#4!

G2!34#,03-3#4!
3,!01#!-/0/'#! ! ! ! ! ! ! ! ! ! !

5 

Trans-boundary and 
interagency 
coordination and 
cooperation 

  ! ! ! ! ! ! ! ! ! ! !

]KR! E%%9#'+03&#!'#2#+'$1!
+,4!I%,30%'3,?! Q!

;<=.J!C=@J!
6C=6J!
'#2#+'$1#'2!

=/0/'#!$%202!
3,$*/4#4!
/,4#'!`KRR!

Y! T]! ! ]X! ! ! ! ! ! !

]KRKR! )%9/*+03%,!I%,30%'3,?! Q!
;<=.J!C=@J!
6C=6J!
E6"!

E%202!
3,$*/4#4!
/,4#'!GKR!

! ! ! ! ! ! ! ! ! !

]KRKW! .0'+,43,?!'#29%,2#!
$%%'43,+03%,! Q! ;<=.J!C=@J!

6C=6!

E%202!
#203I+0#4!+2!
v!R5!9#'!
20'+,43,?!
#&#,0J!2##!T!

! ! ! ! ! ! ! ! ! !

]KW!
E%I9*3I#,0+'(!
$%,2#'&+03%,!+,4!!
'#$%&#'(!9*+,,3,?!

! !
;%!$%202!
34#,03-3#4!+0!
0132!03I#!

! ! ! ! ! ! ! ! ! !

]KWKR! )*+,2!+'#!2/:U#$0!0%!
9#'3%43$!'#&3#>! Q! ;<=.J!C=@J!

6C=6!
R!(#+'!0+2a!0%!
/94+0#!9*+,! ! ! ! ! ! ! ! ! ! ]X!

]KWKW! H,$%/'+?#!9/:*3$!
9+'03$39+03%,! Q! ;<=.J!C=@J!

6C=6!
R!(#+'!0+2a!0%!
/94+0#!9*+,! ! RX! ! RX! ! ! ! ! ! RX!



!

!
B+,/+'(!WXXY! eDPRQ! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties  Comments FY03 FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 

]KQ!

D,0#'PU/'3243$03%,+*!
#,-%'$#I#,0!
$%%9#'+03%,!+,4!
$%%'43,+03%,!

Q! ;<=.J!C=@J!
6C=6! ! R]! RX! R]! W]! QX! WX! WX! WX! WX! WX!

! ! ! ! L@LGF.! WWZ! TRW! QXZ! TRZ! Q\Z! TZZ! ]TZ! QYZ! TQZ! TQZ!

! ! ! ! ! L@LGF!=hXQP!
=hXZ! kRJZ[X! L@LGF!=hXYP

=hRW! kWJWY]!

!
!
!
!
!
!
!
!
!
 
 
 
 



!

!
B+,/+'(!WXXY! eDPRT! ;<=.!

RESEARCH AND MONITORING 
 
 

Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

A 

Monitor status and 
trend of Southern 
Resident killer 
whales 

  ! ! ! ! ! ! ! ! ! ! !

GKR!

E%,03,/#!01#!+,,/+*!
9%9/*+03%,!$#,2/2!
!
!

W! E6"! ! R]! R[! WR! YY! ZR! RXX! RXX! RXX! RXX! RXX!

GKW!

<+3,0+3,!+!$/''#,0!
91%0%P34#,03-3$+03%,!
$+0+*%?!-%'!.%/01#',!
"#234#,02!+,4!20+--!
+:*#!0%!
91%0%?'+913$+**(!
34#,03-(!>1+*#2!

W! E6"!
E%202!
3,$*/4#4!
/,4#'!GKR!

! ! ! ! ! ! ! ! ! !

GKQ!
.0+,4+'43d#!01#!
'#2/*02!%-!+,,/+*!
9%9/*+03%,!2/'&#(2!

Q! E6"J!C=@J!
;<=.!

R!(#+'!0+2a!
=h!0%!:#!
4#0#'I3,#4!

! ! ! ! ! ! ]! ! ! !

B 

Conduct research to 
facilitate and 
enhance 
conservation efforts 
for Southern 
Resident killer 
whales 

 ! ! ! ! ! ! ! ! ! ! ! !

`KRKR!

C#0#'I3,#!
4320'3:/03%,!+,4!
I%&#I#,02!3,!%/0#'!
$%+20+*!>+0#'2!
!
!

R!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! \X! WY]! W\X! W\X! QQ[! ZZ]! ZZ]! ZZ]! ZZ]! ZZ]!



!

!
B+,/+'(!WXXY! eDPR]! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`KRKW!

DI9'%&#!a,%>*#4?#!
%-!4320'3:/03%,!+,4!
I%&#I#,02!3,!01#!
_#%'?3+!`+23,!+,4!
)/?#0!.%/,4!

R!
;6=.EJ!
.6=.EJ!
S6J!L6<!

! ! QR! \]! W\! [T! W]X! WXX! WXX! WXX! WXX!

`KRKQ!

C#0#'I3,#!01#!#--#$02!
%-!9'#(!+:/,4+,$#!
+,4!+&+3*+:3*30(J!+,4!
%01#'!-+$0%'2!%,!
>1+*#!4320'3:/03%,!
+,4!I%&#I#,02!

R!
;6=.EJ!
S6J!L6<J!
'#2#+'$1#'2!

E%202!
3,$*/4#4!
/,4#'!`KWKR!
!

! ! ! ! ! ! ! ! ! !

`KW!
D,&#203?+0#!01#!43#0!%-!
01#!.%/01#',!
"#234#,02!

!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! ! ! ! ! ! ! ! ! ! !

`KWKR!
C#0#'I3,#!01#!43#0!%-!
01#!.%/01#',!
"#234#,02!

R! ! ! QT! RXQ! \T! Z\! ZT! R\X! R\X! R\X! R\X! R\X!

`KWKW!

C#0#'I3,#!01#!
3I9%'0+,$#!%-!
29#$3-3$!9'#(!
9%9/*+03%,2!0%!01#!
43#0!

R! !
E%202!
3,$*/4#4!
/,4#'!`KWKR!

! ! ! ! ! ! ! ! ! !

`KWKQ!
C#0#'I3,#!01#!#N0#,0!
%-!-##43,?!%,!
1+0$1#'(!-321!

Q! !
E%202!
3,$*/4#4!
/,4#'!`KWKR!

! ! ! ! ! ! ! ! ! !

`KQ!

G,+*(d#!01#!
9%9/*+03%,!4(,+I3$2!
%-!01#!.%/01#',!
"#234#,02!

!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

L%0+*!$%202!
-%'!`KQKRP!
`KQK]!

! QR! W\! YQ! [Y! RQX! RQX! RQX! RQX! RQX!

`KQKR! C#0#'I3,#!$+/2#2!%-!
I%'0+*30(! R! ! ! ! ! ! ! ! ! ! ! ! !

`KQKW! H&+*/+0#!2/'&3&+*!
9+00#',2! W! ! ! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPR[! ;<=.!

Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`KQKQ! H&+*/+0#!'#9'%4/$03&#!
9+00#',2! W! ! ! ! ! ! ! ! ! ! ! ! !

`KQKT! H&+*/+0#!9%9/*+03%,!
20'/$0/'#! W! ! ! ! ! ! ! ! ! ! ! ! !

`KQK]! H&+*/+0#!$1+,?#2!3,!
2%$3+*!20'/$0/'#! W! ! ! ! ! ! ! ! ! ! ! ! !

`KT!
D,&#203?+0#!01#!1#+*01!
+,4!91(23%*%?(!%-!01#!
.%/01#',!"#234#,02!

!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! ! ! ! ! ! ! ! ! ! !

`KTKR! G22#22!01#!1#+*01!%-!
9%9/*+03%,!I#I:#'2! W! ! =/0/'#!

$%202!L`C! ]X! ! ! ! ! ! ! ! ! !

`KTKW! G22#22!3,43&34/+*!
?'%>01!'+0#2! W! ! L`C! ! ! ! ! ! ! ! ! ! !

`KTKQ!
C#0#'I3,#!I#0+:%*3$!
'+0#2!+,4!#,#'?(!
'#O/3'#I#,02!

R! ;6=.E! ! ! TX! TR! T\! WY! Z]! Z]! Z]! Z]! Z]!

`K]!
D,&#203?+0#!01#!
:#1+&3%'!%-!01#!
.%/01#',!"#234#,02!

Q!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

.%I#!$%202!
3,$*/4#4!
/,4#'!
`K[KWKR!

! ! ! ! ! ! ! ! ! !

`K[! G22#22!01'#+02!0%!01#!
.%/01#',!"#234#,02! !

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! ! ! ! ! ! ! ! ! ! !

`K[KR!
G22#22!01#!#--#$02!%-!
$1+,?#2!3,!9'#(!
9%9/*+03%,2!

R! ! ! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPRZ! ;<=.!

!
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`K[KRKR!

C#0#'I3,#!1320%'3$+*!
$1+,?#2!3,!9'#(!
4320'3:/03%,!+,4!
+:/,4+,$#J!+,4!01#3'!
#--#$02!%,!.%/01#',!
"#234#,0!9%9/*+03%,!
4(,+I3$2!
!
!

R! ;6=.EJ!
S6! ! W[! WZ! ! ! ! RW]! RW]! RW]! RW]! RW]!

`K[KRKW!

G22#22!$1+,?#2!3,!
9'#(!O/+*30(!+,4!01#3'!
#--#$02!%,!.%/01#',!
"#234#,0!9%9/*+03%,!
4(,+I3$2!

R! ;6=.EJ!
S6! ! ! ! ! ! ! Z]! Z]! Z]! Z]! Z]!

`K[KRKQ!

C#0#'I3,#!>1#01#'!
01#!.%/01#',!
"#234#,02!+'#!*3I30#4!
:(!$'303$+*!9#'3%42!%-!
2$+'$#!-%%4!'#2%/'$#2!

R! !

E%202!
3,$*/4#4!
/,4#'!
`K[KRKR!+,4!
`K[KRKW!

! ! ! ! ! ! ! ! ! !

`K[KRKT!
G22#22!01'#+02!0%!9'#(!
9%9/*+03%,2!%-!01#!
.%/01#',!"#234#,02!

W! !

E%202!
3,$*/4#4!
/,4#'!
`K[KRKR!+,4!
`K[KRKW!

! ! ! ! ! ! ! ! ! !

`K[KW!

G22#22!01#!#--#$02!%-!
1/I+,P?#,#'+0#4!
I+'3,#!,%32#!+,4!
&#22#*!0'+--3$!

! ! ! ! ! ! ! ! ! ! ! ! !

`K[KWKR!

C#0#'I3,#!&#22#*!
$1+'+$0#'3203$2!01+0!
+--#$0!01#!.%/01#',!
"#234#,02!

R!
;6=.EJ!
C=@J!S6J!
'#2#+'$1#'2!

! RRW! WXW! \]! RR[! [Q! R]X! R]X! R]X! R]X! R]X!



!

!
B+,/+'(!WXXY! eDPRY! ;<=.!

!
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`K[KWKW!

C#0#'I3,#!01#!#N0#,0!
01+0!&#22#*2!4320/':!%'!
1+'I!01#!.%/01#',!
"#234#,02!

R!
;6=.EJ!
C=@J!S6J!
'#2#+'$1#'2!

E%202!
3,$*/4#4!
/,4#'!
`K[KWKR!

! ! ! ! ! ! ! ! ! !

`K[KWKQ!

C#0#'I3,#!01#!#N0#,0!
01+0!%01#'!+$%/203$!
2%/'$#2!4320/':!%'!
1+'I!01#!.%/01#',!
"#234#,02!
!
!

W!
;6=.EJ!
C=@J!S6J!
'#2#+'$1#'2!

E%202!
3,$*/4#4!
/,4#'!
`K[KWKT!

! ! ! ! ! ! ! ! ! !

`K[KWKT!

C#0#'I3,#!01#!
+$%/203$!#,&3'%,I#,0!
%-!01#!.%/01#',!
"#234#,02!

W!
;6=.EJ!
C=@J!S6J!
'#2#+'$1#'2!

! YY! ]X! RX! W]! [Y! RZ]! RZ]! RZ]! RZ]! RZ]!

`K[KWK]!

C#0#'I3,#!01#!
1#+'3,?!$+9+:3*303#2!
+,4!&%$+*3d+03%,!
:#1+&3%'!%-!01#!
.%/01#',!"#234#,02!
,#+'!2%/,4!2%/'$#2!

W! !

.%I#!$%202!
3,$*/4#4!
/,4#'!
`K[KWKT!

! ! ! ! ! ! ! ! ! !

`K[KWK[!

G22#22!01#!#--#$02!%-!
1/I+,P?#,#'+0#4!
I+'3,#!2%/,4!%,!
.%/01#',!"#234#,0!
9'#(!

Q! ! L`C! ! ! ! ! ! ! ! ! ! !

`K[KQ! G22#22!01#!#--#$02!%-!
$%,0+I3,+,02! ! ! ! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPR\! ;<=.!

!
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`K[KQKR!

C#0#'I3,#!
$%,0+I3,+,0!*#&#*2!3,!
01#!.%/01#',!
"#234#,02!+,4!%01#'!
a3**#'!>1+*#!
$%II/,303#2!3,!01#!
,%'01#+20#',!)+$3-3$!

R!
;6=.EJ!
C=@J!
6C=6!

! [X! ! TX! TX! TX! RQ]! RQ]! RQ]! RQ]! RQ]!

`K[KQKW!

C#0#'I3,#!
$%,0+I3,+,0!*#&#*2!3,!
.%/01#',!"#234#,0!
9'#(!

R!
;6=.EJ!
C=@J!
6C=6!

E%202!-%'!
=hXZP
=hRR!
3,$*/4#4!
/,4#'!
`K[KQKR!

! QX! ! ! ! ! ! ! ! !

`K[KQKQ!

C#0#'I3,#!01#!
2%/'$#2!%-!
$%,0+I3,+,02!
#,0#'3,?!.%/01#',!
"#234#,0!9'#(!

R! !

E%202!
3,$*/4#4!
/,4#'!
`K[KQKR!

! ! ! ! ! ! ! ! ! !

`K[KQKT!

C#0#'I3,#!01#!#--#$02!
%-!#*#&+0#4!
$%,0+I3,+,0!*#&#*2!%,!
2/'&3&+*J!91(23%*%?(J!
+,4!'#9'%4/$03%,!3,!
01#!.%/01#',!
"#234#,02!

R! ! ! ! ! ! []! ! Z]! Z]! Z]! Z]! Z]!

`K[KT!
C#0#'I3,#!'32a2!-'%I!
%01#'!1/I+,P'#*+0#4!
+$03&303#2!

W! ! G2!
34#,03-3#4! ! ! ! ! ! ! ! ! ! !

`K[K]! H&+*/+0#!01#!9%0#,03+*!
-%'!432#+2#! Q! !

;%!$%202!
34#,03-3#4!
+0!0132!03I#!

! ! ! !
! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPWX! ;<=.!

!
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`KZ!
D4#,03-(!3I9%'0+,0!
1+:30+02!-%'!01#!
.%/01#',!"#234#,02!

R!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

E%202!
3,$*/4#4!
/,4#'!
`KRKRP!
`KRKQ!

! ! ! ! ! ! ! ! ! !

`KY!

C#0#'I3,#!01#!#--#$02!
%-!&+'3+:*#!
%$#+,%?'+913$!
$%,4303%,2!%,!01#!
.%/01#',!"#234#,02!
+,4!01#3'!9'#(!

R!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

E%202!
3,$*/4#4!
/,4#'!
`KRKRP!
`KRKQ!

! ! ! ! ! ! ! ! ! !

`K\! C#0#'I3,#!?#,#03$!
'#*+03%,21392! !

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! RX]! []! [Z! TX! QZ! R]X! RXX! RXX! RXX! RXX!

`K\KR!
C#0#'I3,#!9+0#',30(!
9+00#',2!3,!01#!
.%/01#',!"#234#,02!

W! !
E%202!
3,$*/4#4!
/,4#'!`K\!

! ! ! ! ! ! ! ! ! !

`K\KW! C#0#'I3,#!01#!'32a!%-!
3,:'##43,?! R! !

E%202!
3,$*/4#4!
/,4#'!`K\!

! ! ! ! ! ! ! ! ! !

`K\KQ! C#0#'I3,#!1320%'3$+*!
9%9/*+03%,!23d#! W! !

E%202!
3,$*/4#4!
/,4#'!`K\!

! ! ! ! ! ! ! ! ! !

`K\KT!
C#0#'I3,#!?#,#03$!
'#*+03%,21392!+I%,?!
9%9/*+03%,2!

W! !
E%202!
3,$*/4#4!
/,4#'!`K\!

! ! ! R]! ! ! ! ! ! !

`K\K]!

HN9+,4!01#!,/I:#'!
%-!?#,#03$!2+I9*#2!
+&+3*+:*#!-%'!20/4(!
!

W! !

E%202!
3,$*/4#4!
/,4#'!`K\! ! ! ! ! ! ! ! ! ! !



!

!
B+,/+'(!WXXY! eDPWR! ;<=.!

 
Task 
No. Task Description Priority 

Responsible 
Parties Comments 

 
FY03 FY04 FY05 FY06 FY07 FY08 

 
FY09 FY10 FY11 FY12 

`KRX!
DI9'%&#!'#2#+'$1!
0#$1,3O/#2!+,4!
0#$1,%*%?(!

Q!

;6=.EJ!
C=@J!
6=C6J!
'#2#+'$1#'2!

! ! RX! RX! RX! TQ! ]X! ]X! ]X! ]X! ]X!

`KRR! "#2#+'$1!2/99%'0!+,4!
$%%'43,+03%,! W! ;6=.E! ! ! WXY! WRW! RQR! QTW! RZ]! RZ]! RZ]! RZ]! RZ]!

! ! ! ! L@LGF.! ]YX! RX\Y! RXXT! RX[X! RRZX! W[QX! W]Q]! W]QX! W]QX! W]QX!

! ! ! ! ! L@LGF!!
=hXQP=hXZ! kTJ\RW! L@LGF!!

=hXYP=hRW! kRWJZ]]!



!

!
B+,/+'(!WXXY! eDDPR! ;<=.!

!

eDDK!!FDLH"GLS"H!EDLHC!
!
G?/3+'!4%2!.+,0%2J!"K!+,4!<K!c+3I%&3$3K!WXXRK!E#91+*%9%42!3,!01#!43#0!%-!I+'3,#!I+II+*2!20'+,4#4!%'!

3,$34#,0+**(!$+/?10!+*%,?!2%/01#+20#',!+,4!2%/01#',!`'+d3*!7WRPQTá.8K!=321#'3#2!"#2#+'$1!]WV\\PRRWK!
G?/3*+'J!GK!+,4!GK!`%''#**K!R\YYK!G?#P!+,4!2#NP'#*+0#4!$1+,?#2!3,!%'?+,%$1*%'3,#!$%I9%/,4!*#&#*2!3,!-3,!

>1+*#2!7Balaenoptera physalus8!-'%I!01#!#+20#',!;%'01!G0*+,03$K!<+'3,#!H,&3'%,I#,0+*!"#2#+'$1!
W]VR\]PWRRK!

G?/3*+'J!GK!+,4!GK!`%''#**K!R\\T+K!"#9'%4/$03&#!0'+,2-#'!+,4!&+'3+03%,!%-!:%4(!*%+4!%-!%'?+,%$1*%'3,#!
9%**/0+,02!>301!+?#!3,!-3,!>1+*#2!7Balaenoptera physalus8K!G'$13&#2!%-!H,&3'%,I#,0+*!E%,0+I3,+03%,!
+,4!L%N3$%*%?(!WZV]T[P]]TK!

G?/3*+'J!GK!+,4!GK!`%''#**K!R\\T:K!G:,%'I+**(!13?1!9%*($1*%'3,+0#4!:391#,(*!*#&#*2!3,!20'39#4!4%*913,2!
7Stenella coeruleoalba8!+--#$0#4!:(!01#!R\\XPR\\W!<#430#''+,#+,!#93d%%03$K!.$3#,$#!%-!01#!L%0+*!
H,&3'%,I#,0!R]TVWQZPWTZK!

G?/3*+'J!GKJ!GK!`%''#**J!+,4!LK!)+20%'K!R\\\K!`3%*%?3$+*!-+$0%'2!+--#$03,?!&+'3+:3*30(!%-!9#'2320#,0!9%**/0+,0!
*#&#*2!3,!$#0+$#+,2K!B%/',+*!%-!E#0+$#+,!"#2#+'$1!+,4!<+,+?#I#,0J!.9#$3+*!D22/# RVYQPRR[K!

G3,*#(J!CK!_K!WXXWK!L1#!G4Ö*3#!9#,?/3,V!:#**>#+01#'!%-!$*3I+03$!$1+,?#K!E%*/I:3+!S,3&#'230(!)'#22J!
;#>!h%'aJ!;#>!h%'aK!

G<G)K!R\\YK!G<G)!+22#22I#,0!'#9%'0V!+'$03$!9%**/03%,!322/#2K!G'$03$!)%**/03%,!D22/#2J!G'$03$!
<%,30%'3,?!+,4!G22#22I#,0!)'%?'+II#J!@2*%J!;%'>+(K!

GI%2J!5K!cK!+,4!GK!G99*#:(K!R\\\K!G0*+,03$!2+*I%,!3,!6+213,?0%,!.0+0#V!+!-321!I+,+?#I#,0!
9#'29#$03&#K!6+213,?0%,!C#9+'0I#,0!%-!=321!+,4!63*4*3-#J!@*(I93+J!6+213,?0%,K!
v1009V^^>4->K>+K?%&^-321^+0*+,03$^0%$K10IÄK!

G,4#'2#,J!<K!+,4!EK!EK!53,d#K!R\\\K!G,,%0+0#4!$1#$a*320!+,4!34#,03-3$+03%,!a#(!0%!01#!>1+*#2J!4%*913,2J!
+,4!9%'9%32#2!7@'4#'!E#0+$#+8!%-!L1+3*+,4!+,4!+4U+$#,0!>+0#'2K!;+0/'+*!c320%'(!`/**#03,!%-!01#!.3+I!
.%$3#0(!TZVWZP[WK!

G,4#'2%,J!_K!"K!eK!R\YWK!G!'#P#N+I3,+03%,!%-!9'#?,+,$(!'+0#2!+,4!$+*-!'+03%2!3,!Orcinus orcaK!"#9%'0!%-!
01#!D,0#',+03%,+*!61+*3,?!E%II3223%,!QWV[W\P[QRK!

G,4'#>J!"K!5KJ!`K!<K!c%>#J!+,4!BK!GK!<#'$#'K!!WXXWK!!@$#+,!+I:3#,0!2%/,4V!$%I9+'3,?!01#!R\[X2!>301!
01#!R\\X2!-%'!+!'#$#3&#'!%--!01#!E+*3-%',3+!$%+20K!!G$%/203$2!"#2#+'$1!F#00#'2!@,*3,#!QJ![]PZXK!

G,4'#>2J!"K!EK!R\RTK!L1#!E+*3-%',3+!?'+(!>1+*#K!)+?#2!WW\PWYZ!in!<%,%?'+912!%-!01#!)+$3-3$!E#0+$#+K!
<#I%3'2!%-!01#!GI#'3$+,!</2#/I!%-!;+0/'+*!c320%'(J!;#>!.#'3#2J!e%*K!DJ!)+'0!eK!;#>!h%'aJ!;#>!
h%'aK!

G,?*322J!"K!)K!+,4!"K!`K!@/0*+>K!WXX]K!G*+2a+!I+'3,#!I+II+*!20%$a!+22#22I#,02J!WXX]K!;@GG!
L#$1,3$+*!<#I%'+,4/I!;<=.PG=.EPR[RJ!SK.K!C#9+'0I#,0!%-!E%II#'$#J!.#+00*#J!6+213,?0%,K!

G,?*322J!"K!)K!+,4!5K!FK!F%4?#K!WXXTK!G*+2a+!I+'3,#!I+II+*!20%$a!+22#22I#,02J!WXXQK!;@GG!L#$1,3$+*!
<#I%'+,4/I!;<=.PG=.EPRTTJ!SK.K!C#9+'0I#,0!%-!E%II#'$#J!.#+00*#J!6+213,?0%,K!

G,%,(I%/2K!R\]TK!53**3,?!01#!a3**#'2K!L3I#!<+?+d3,#![T!7RTJ!@$0%:#'!T8VQ[K!
G,%,(I%/2K!R\][K!53**#'!>1+*#2!4#20'%(#4J!e)PZ!+$$%I9*321#2!29#$3+*!0+2aK!;+&+*!G&3+03%,!;#>2!R\][!

7C#$#I:#'8VR\K!
G,%,(I%/2K!R\YRK!E1+3'I+,b2!'#9%'0!%-!01#!013'0(P2#$%,4!+,,/+*!I##03,?K!"#9%'0!%-!01#!D,0#',+03%,+*!

61+*3,?!E%II3223%,!QRVRZPTXK!
G,%,(I%/2K!WXX]K!.+*321!.#+!%--#'2!2%I#!%-!>%'*4b2!:#20!21%'#P:+2#4!>1+*#!>+0$13,?K!E#0/2!7;#>2*#00#'!

%-!L1#!61+*#!</2#/I8!RY7R8VRPWK!
G21-%'4J!BK!"KJ!)K!.K!"/:3*+'J!+,4!GK!"K!<+'03,K!R\\[K!D,0#'+$03%,2!:#0>##,!$#0+$#+,2!+,4!*%,?*3,#!-321#'(!

%9#'+03%,2!+'%/,4!.%/01!_#%'?3+K!<+'3,#!<+II+*!.$3#,$#!RWVT]WPT]ZK!
G29#'J!HK!CK!+,4!FK!cK!E%',#**K!R\ZZK!F3&#!$+90/'#!20+03203$2!-%'!01#!a3**#'!>1+*#!7Orcinus orca8!R\[RP

R\Z[!3,!E+*3-%',3+J!6+213,?0%,!+,4!`'30321!E%*/I:3+K!GO/+03$!<+II+*2 ]VWRPW[K!
G29#'J!HK!CKJ!6K!_K!h%/,?J!+,4!<K!LK!6+*21K!R\YYK!@:2#'&+03%,2!%,!01#!:3'01!+,4!4#&#*%9I#,0!%-!+!

$+903&#P:%',!a3**#'!>1+*#K!D,0#',+03%,+*!n%%!h#+':%%a!WZVW\]PQXTK!



!

!
B+,/+'(!WXXY! eDDPW! ;<=.!

!

G/J!6K!6K!FK!WXXWK!H$1%*%$+03%,K!)+?#2!Q]YPQ[Z!in!6K!=K!)#''3,J!`K!6å'23?J!+,4!BK!_K!<K!L1#>322#,J!
#430%'2K!H,$($*%9#43+!%-!I+'3,#!I+II+*2K!G$+4#I3$!)'#22J!.+,!C3#?%J!E+*3-%',3+K!

G/J!6K!6K!FKJ!BK!5K!`K!=%'4J!BK!5K!c%',#J!+,4!5K!GK!;#>I+,!G**I+,K!WXXTK!H$1%*%$+03%,!23?,+*2!%-!-'##P
'+,?3,?!a3**#'!>1+*#2!7Orcinus orca8!+,4!I%4#*3,?!%-!-%'+?3,?!-%'!$13,%%a!2+*I%,!7Oncorhynchus 
tshawytscha8K!B%/',+*!%-!01#!G$%/203$+*!.%$3#0(!%-!GI#'3$+!RR]V\XRP\X\K!

G>:'#(J!=K!LKJ!BK!GK!L1%I+2J!6K!HK!H&+,2J!+,4!.K!F#+01#'>%%4K!R\YWK!"%22!.#+!a3**#'!>1+*#!
&%$+*3d+03%,2V!9'#*3I3,+'(!4#2$'3903%,!+,4!$%I9+'32%,!>301!01%2#!%-!2%I#!,%'01#',!1#I3291#'#!a3**#'!
>1+*#2K!"#9%'0!%-!01#!D,0#',+03%,+*!61+*3,?!E%II3223%,!QWV[[ZP[ZXK!

`+3,J!CK!HK!R\Y\K!G,!#&+*/+03%,!%-!#&%*/03%,+'(!9'%$#22#2V!20/43#2!%-!,+0/'+*!2#*#$03%,J!4329#'2+*J!+,4!
$/*0/'+*!#&%*/03%,!3,!a3**#'!>1+*#2!7Orcinus orca8K!)1KCK!01#232J!S,3&#'230(!%-!E+*3-%',3+J!.+,0+!E'/dJ!
E+*3-%',3+K!

`+3,J!CK!R\\XK!HN+I3,3,?!01#!&+*3430(!%-!3,-#'#,$#2!4'+>,!-'%I!91%0%P34#,03-3$+03%,!4+0+J!>301!29#$3+*!
'#-#'#,$#!0%!20/43#2!%-!01#!a3**#'!>1+*#!7Orcinus orca8!3,!`'30321!E%*/I:3+K!"#9%'0!%-!01#!D,0#',+03%,+*!
61+*3,?!E%II3223%,J!.9#$3+*!D22/#!RWV\QPRXXK!

`+3,J!CK!HK!WXXWK!G!I%4#*!*3,a3,?!#,#'?#03$!#--#$02!%-!>1+*#!>+0$13,?!0%!a3**#'!>1+*#!7Orcinus orca8!
9%9/*+03%,!4(,+I3$2K!='34+(!c+':%'!F+:%'+0%'3#2J!S,3&#'230(!%-!6+213,?0%,J!='34+(!c+':%'J!
6+213,?0%,K!

`+3,J!CK!HK!+,4!<K!HK!C+1*1#3IK!R\\TK!H--#$02!%-!I+2a3,?!,%32#!%,!4#0#$03%,!01'#21%*42!%-!a3**#'!>1+*#2K!
)+?#2!WTQPW][!in!LK!"K!F%/?1*3,J!#430%'K!<+'3,#!I+II+*2!+,4!01#!Exxon ValdezK!G$+4#I3$!)'#22J!
.+,!C3#?%J!E+*3-%',3+K!

`+3,J!CK!HKJ!BK!EK!.I301J!"K!63**3+I2!+,4!CK!F/22#+/K!WXX[K!H--#$02!%-!&#22#*2!%,!:#1+&3%'!%-!2%/01#',!
'#234#,0!a3**#'!>1+*#2!7Orcinus!299K8!;<=.!E%,0'+$0!"#9%'0!;K!G`RQQ=XQ.HX\]\!+,4!
G`RQQ=XTE;XXTXK!

`+3'4J!"K!6K!R\\TK!=%'+?3,?!:#1+&3%/'!+,4!#$%*%?(!%-!0'+,23#,0!a3**#'!>1+*#2K!)1KC!01#232J!.3I%,!='+2#'!
S,3&#'230(J!`/',+:(J!`'30321!E%*/I:3+K!

`+3'4J!"K!6K!WXXXK!L1#!a3**#'!>1+*#V!-%'+?3,?!29#$3+*3d+03%,2!+,4!?'%/9!1/,03,?K!)+?#2!RWZPR]Q!in!BK!
<+,,J!"K!EK!E%,,%'J!)K!FK!L(+$aJ!+,4!cK!6130#1#+4J!#430%'2K!E#0+$#+,!2%$3#03#2V!-3#*4!20/43#2!%-!
4%*913,2!+,4!>1+*#2K!S,3&#'230(!%-!E13$+?%!)'#22J!E13$+?%J!D**3,%32K!

`+3'4J!"K!6K!WXXRK!.0+0/2!%-!a3**#'!>1+*#2J!Orcinus orcaJ!3,!E+,+4+K!E+,+43+,!=3#*4P;+0/'+*320!RR]V[Z[P
ZXRK!

`+3'4J!"K!6K!WXXWK!53**#'!>1+*#2!%-!01#!>%'*4V!,+0/'+*!1320%'(!+,4!$%,2#'&+03%,K!e%(+?#/'!)'#22J!
.03**>+0#'J!<3,,#2%0+K!

`+3'4J!"K!6K!+,4!FK!<K!C3**K!R\\]K!@$$/''#,$#!+,4!:#1+&3%/'!%-!0'+,23#,0!a3**#'!>1+*#2V!2#+2%,+*!+,4!9%4P
29#$3-3$!&+'3+:3*30(J!-%'+?3,?!:#1+&3%/'J!+,4!9'#(!1+,4*3,?K!E+,+43+,!B%/',+*!%-!n%%*%?(!ZQVRQXXP
RQRRK!

`+3'4J!"K!6K!+,4!FK!<K!C3**K!R\\[K!H$%*%?3$+*!+,4!2%$3+*!4#0#'I3,+,02!%-!?'%/9!23d#!3,!transient!a3**#'!
>1+*#2K!`#1+&3%'+*!H$%*%?(!ZVTXYPTR[K!

`+3'4J!"K!6K!+,4!)K!BK!.0+$#(K!R\YYK!e+'3+03%,!3,!2+44*#!9+0$1!93?I#,0+03%,!3,!9%9/*+03%,2!%-!a3**#'!
>1+*#2!7Orcinus orca8!-'%I!`'30321!E%*/I:3+J!G*+2a+J!+,4!6+213,?0%,!.0+0#K!E+,+43+,!B%/',+*!%-!
n%%*%?(![[VW]YWPW]Y]K!

`+3'4J!"K!6K!+,4!cK!6130#1#+4K!WXXXK!.%$3+*!%'?+,3d+03%,!%-!I+II+*P#+03,?!a3**#'!>1+*#2V!?'%/9!
20+:3*30(!+,4!4329#'2+*!9+00#',2K!E+,+43+,!B%/',+*!%-!n%%*%?(!ZYVWX\[PWRX]K!

`+3'4J!"K!6KJ!<K!`K!c+,2%,J!HK!GK!G21#J!<K!"K!c#301+/2J!+,4!_K!BK!<+'21+**K!WXXQK!.0/43#2!%-!-%'+?3,?!3,!
i2%/01#',!'#234#,0j!a3**#'!>1+*#2!4/'3,?!B/*(!WXXWV!43&#!4#9012J!:/'202!3,!29##4J!+,4!01#!/2#!%-!+!
iE'300#'$+Ij!2(20#I!-%'!#N+I3,3,?!2/:2/'-+$#!:#1+&3%'K!;+03%,+*!<+'3,#!=321#'3#2!.#'&3$#J!;+03%,+*!
<+'3,#!<+II+*!F+:%'+0%'(J!.#+00*#J!6+213,?0%,K!

`+3'4J!"K!6KJ!<K!`K!c+,2%,J!+,4!FK!<K!C3**K!WXX]K!=+$0%'2!3,-*/#,$3,?!01#!43&3,?!:#1+&3%/'!%-!-321P#+03,?!
a3**#'!>1+*#2V!2#N!43--#'#,$#2!+,4!43#*!+,4!3,0#'P+,,/+*!&+'3+03%,!3,!43&3,?!'+0#2K!E+,+43+,!B%/',+*!%-!
n%%*%?(!YQVW]ZPW[ZK!



!

!
B+,/+'(!WXXY! eDDPQ! ;<=.!

!

`+3'4J!"K!6KJ!CK!BK!<$.>##,#(J!EK!`+,#J!BK!`+'*%>J!CK!"K!.+*4#,J!FK!5K!G,0%3,#J!"K!_K!F#C/$J!+,4!CK!FK!
6#:20#'K!WXX[K!53**#'!>1+*#2!3,!c+>+33+,!>+0#'2V!3,-%'I+03%,!%,!9%9/*+03%,!34#,03-(!+,4!-##43,?!
1+:302K!)+$3-3$!.$3#,$#![XV]WQP]QXK!

`+a#'!EK!.KJ!_K!<K!F#,0%J!=K!E39'3+,%J!+,4!.K!"K!)+*/I:3K!WXXXK!)'#43$0#4!4#$*3,#!%-!9'%0#$0#4!>1+*#2!
:+2#4!%,!I%*#$/*+'!?#,#03$!I%,30%'3,?!%-!B+9+,#2#!+,4!5%'#+,!I+'a#02K!)'%$##43,?2!%-!01#!"%(+*!
.%$3#0(!%-!F%,4%,J!`3%*%?3$+*!.$3#,$#2J!.#'3#2!`!W[ZVRR\RPR\\\K!

`+*$%I:J!5K!EKJ!DDDK!R\YWK!L1#!%$$/''#,$#!+,4!20+0/2!%-!01'##!'#234#,0!9%42!%-!a3**#'!>1+*#2!3,!_'#+0#'!
)/?#0!.%/,4J!.0+0#!%-!6+213,?0%,K!@$#+,!"#2#+'$1!+,4!H4/$+03%,!.%$3#0(J!_*%/$#20#'J!
<+22+$1/2#002K!

`+*$%I:J!5K!EK!WXXWK!@:2#'&+03%,2!%-!+!2I+**!a3**#'!>1+*#!3,!)/?#0!.%/,4J!;%&#I:#'!WXXRx!0%!B+,/+'(!
WXXWK!E#,0#'!-%'!61+*#!"#2#+'$1J!='34+(!c+':%'J!6+213,?0%,K!
v1009V^^>>>K>1+*#'#2#+'$1K$%I^01#$#,0#'^+ZQ%:2#'&K10I*ÄK!

`+*$%I:J!5K!EKJ!DDD!+,4!<K!GK!`3??K!R\Y[K!)%9/*+03%,!:3%*%?(!%-!01#!01'##!'#234#,0!a3**#'!>1+*#!9%42!3,!
)/?#0!.%/,4!+,4!%--!2%/01#',!e+,$%/&#'!D2*+,4K!)+?#2!Y]P\]!in!`K!EK!53'a#&%*4!+,4!BK!.K!F%$a+'4J!
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'#&3#>!%-!$1/I!2+*I%,!-'%I!6+213,?0%,J!@'#?%,J!+,4!E+*3-%',3+K!;@GG!L#$1,3$+*!<#I%'+,4/I!
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43#P%--!%-!E+293+,!2#+*2!$+/2#4!:(!$+,3,#!4320#I9#'!&3'/2K!HI#'?3,?!D,-#$03%/2!C32#+2#2![V[QZP[Q\K!
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5'+1,J!<K!<KJ!<K!BK!=%'4J!6K!=K!)#''3,J!)K!"K!6+4#J!"K!)K!G,?*322J!<K!`K!c+,2%,J!`K!FK!L+(*%'J!_K!<K!
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