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Table 1. Tissue sampling treatments, procedures, and storage methods trialled on bigeye tuna captured during CP14.

Sampling tool Additional
Treatment Replicate n Skin preparation Sampling tool cleaning Storage procedures

T1 Current practices T1.1 30 None Knife None Freeze at ≤−4◦C, ∼50% of samples
sterile plastic bag exposed to

additional acts e.g.
dropped on deck,
contact another fish

T1.2 30
T2 Knife—dry wipe, T2.1 30 Wipe with single-use Knife Warm soapy Freeze at ≤−4◦C, None

soap, freeze dry cloth water sterile plastic bag
T2.2 30

T3 Knife—dry wipe, T3.1 30 Wipe with single-use Knife Warm soapy RNAlater at None
soap, RNAlater dry cloth water ≤−4◦C, sterile 5-ml

vial
T3.2 30

T4 Knife—dry wipe, T4.1 30∗ Wipe with single-use Knife 3% bleach Freeze at ≤−4◦C, None
bleach, freeze dry cloth solution sterile plastic bag

T4.2 30
T5 Biopsy punch—dry T5.1 30 Wipe with single-use Single-use, sterile None RNAlater at None

wipe, RNAlater dry cloth biopsy punch ≤−4◦C, sterile 5-ml
tool vial

T5.2 30
T6 Biopsy T6.1 30 Wipe with cloth Single-use, sterile None RNAlater at None

punch—bleach soaked in 3% bleach biopsy punch ≤−4◦C, sterile 5-ml
wipe, RNAlater solution tool vial

T6.2 30
T7 Knife—no cleaning, T7.1 30 None Knife None Freeze at ≤−4◦C, Subsample 1 cm3 of

freeze, subsample sterile plastic bag interior tissue in
interior laboratory

∗ One sample from T4.1 failed to sequence (see Results), leaving 389 samples available for further analysis.
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,7!,1G0=7,G430!-0GE>B!G>!=0,B419!>/G,47!,S0!05G4-,G05!N>=!GE050!4-.>=G,7G!GA7,!5.0<405!,7B!
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,1!&'(),:!2,3405!0G!,1!&'&'PQ!">=!0J,-.10:!47!GE0!<,50!>N!.,=07G]>NN5.=47S!.,4=5:!,!)]90,=]
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LE0=0!45!5G411!GE0!700B!G>!NA=GE0=!=0N470!,7B!5G,7B,=B450!GE0!>/50=30=!,7B!.>=G!5,-.147S!
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B0301>.!,7!0.4S070G4<!,S0!<,14/=,G4>7!->B01!GE,G!.=>34B05!,<<0.G,/10!.0=N>=-,7<0!N>=!,!
=,7S0!>N!GA7,!5.0<405:!.>G07G4,119!47<1AB47S!GE>50!N>=!HE4<E![M7>H7!,S0\!B,G,!,=0!7>G!
,3,41,/10Q!
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LE0!N0,54/414G9!>N!4G5!,..14<,G4>7!47!+T8@!5GAB405!N>=!GE050!1,=S0=!.>.A1,G4>75!>N!G=>.4<,1!
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N>=!GE050!5.0<405!
"AGA=0!H>=M!>7!0.4S070G4<!,S047S!N>=!GA7,!5E>A1B!N><A5!>7!-,M47S!GE0!,55,9!->=0!A50=!
N=407B19!,7B!,AG>-,G0B:!,7B!G05G47S!4G!>7!>GE0=!?6*''*1)5.0<405Q!LE0!<A==07G!,55,9!
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,7B!,BB4G4305Q!d>H030=:!47!,!<>--0=<4,1!50GG47S:!,7B!4N!0.4S070G4<!,S047S!H0=0!G>!/0!
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5.0<405Q!
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GA7,:!47!<>-/47,G4>7!H4GE!GE0!E4SE!=05>1AG4>7!,77>G,G0B!S07>-05:!E,5!.=>307!G>!/0!
,!5A<<055NA1!H,9!N>=H,=B!H4GE!B0301>.-07G!,!S070G4<!B45<>30=9!.4.01470Q!LE45!
,..=>,<E!E,5!4B07G4N40B!M09!<E=>->5>-,1!1><,G4>75!GE,G!.0-4G!B0301>.-07G!>N!
F+@!,-.14N4<,G4>7!,55,95!N>=!50J!B0G0=-47,G4>7Q!LE45!47N>=-,G4>7!<,7!/0!A50B!G>!
.=>34B0!4-.>=G,7G!47N>=-,G4>7!>7!50JA,119!B4->=.E4<!.>.A1,G4>7!.,=,-0G0=5!G>!/0!
A50B!N>=!->74G>=47S!5G><M!B97,-4<5!,7B!,15>!.=>34B0!05507G4,1!47N>=-,G4>7!N>=!
+T8@!5GAB405Q!

] IA=!S070G4<!B45<>30=9!.4.01470!B0301>.0B!N>=!50J!-,=M0=5!<,7!7>H!/0!,..140B!G>!
47305G4S,G0!>GE0=!=01,G4>75E4.5:!5A<E!,5!S0705!A7B0=!5010<G4>7!GE,G!47N1A07<0!5G><M!
5G=A<GA=0Q!LE45!47N>=-,G4>7!H411!/0!NA7B,-07G,1!N>=!5GAB405!GE,G!,BB=055!GE0!
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X$.+)!A/&-A,Y!X-'.0+,$-.!%*$/.*/!+.0!,/*#.-)-J$/%!,-!,A+.%C-AD!4.0-OR+*$C$*!,'.+!+%%/%%D/.,!+.0!D+.+J/D/.,!'.0/A!
*)$D+,/!*#+.J/!

47N1A07<0!>N!0734=>7-07G,1!3,=4,/105!,55><4,G0B!H4GE!<14-,G0!3,=4,/414G9!,7B!<E,7S0!
,7B!S070G4<!,B,.G,G4>7Q!LE45!H411!E01.!G>!,BB=055!E>H!GA7,!H411!=05.>7B!G>!,!=,7S0!
>N!.>G07G4,1!0734=>7-07G,1!<E,7S05!=05A1G47S!N=>-!S1>/,1!H,=-47SQ!

] #B07G4N9!-,=M0=5!GE,G!B01430=!E4SE!S070G4<!=05>1AG4>7!G>!.0=-4G!=05>1AG4>7!>N!->=0!
B45G,7G!M475E4.!=01,G4>75E4.!5A<E!,5!50.,=,G4>7!>N!NA11]54/147S!.,4=5!O"$F5P!N=>-!E,1N]
54/147S!.,4=5!Od$F5P:!,5!H011!,5!->=0!B45G,7G19!=01,G0B!M47!O0QSQ!<>A5475!,7B!E,1N]
GE4,G4<!.,4=5PQ!

LE0!B,G,!H411!,15>!.0=-4G!,55055-07G!>N!547S10!7A<10>G4B0!.>19->=.E45-!O$?FP!147M,S0!
,55A-.G4>75!,5!=0XA4=0B!N>=!1,=S0!5<,10!.>.A1,G4>7!S070G4<!,7B!+T8@!5GAB405Q!

P#G#G! M)Q.)R5)%#6%+/
D!50G!>N!54J!5,-.105!N=>-!0,<E!>N!6VL:!U"L!,7B!$T;!=0.=0507G47S!N430!5G=,G0S4<!F,<4N4<!
I<0,7!/,547!1><,G4>75!E,30!/007!<>110<G0B!,7B!H411!07E,7<0!GE0!5.,G4,1!5<,10!=05>1AG4>7!
>NN0=0B!/9!GE0!>=4S47,1!50G!>N!*&!=0]50XA07<0B!U"L:!,5!H011!,5!S,4747S!4754SEG!47G>!GE0!
=0S4>7,1!5.,G4,1!<>770<G434G9!>N!/>GE!6VL!,7B!$T;!5.0<405Q!VJG=,<G4>7!>N!2?D!N=>-!GE050!
5,-.105!47B4<,G0!GE09!,=0!>N!5ANN4<407G!XA,14G9!N>=!S07>-0!=0]50XA07<47S!,7B!NA=GE0=!
,7,19545!,7B!<>-.,=45>75!H411!7>H!/0!.A=5A0B!GE=>ASE!,!NAGA=0!.=>R0<G!>7!F,<4N4<!GA7,!
H4GE!$F+Q!

+"!$ <.==6)$>1'?2.'/$)*-)4.9)'(=$
D11!/AG!>70!>N!GE0!ab'!5,-.105!H0=0!5A<<055NA119!50XA07<0BQ!mA,14G9!<>7G=>1!N41G0=47S!
=05A1G0B!47!,!N47,1!B,G,!50G!N>=!,7,19545!>N!a'&e!1><4!N=>-!GE0!>=4S47,1!)^:)ab!47!GE0!B,G,!50G!
N=>-!2D=L!O500!5A..10-07G,=9!-,G0=4,1!47!D7B0=5>7!0G!,1Q!&'&aPQ!

P#J#$! J,F8#-/&N/)4F)96,)%-8(/-9)8-,)%-./&%/D)-)9&X:+&.6-:/
D7,19545!>N!E0G0=>_9S>54G9!,<=>55!G=0,G-07G5!B0->75G=,G0B!GE,G!GE0!-0,7!,7B!3,=4,7<0!47!
E0G0=>_9S>54G9!3,=40B!54S74N4<,7G19:!H4GE!E4SE0=!-0,7!,7B!3,=4,7<0!,55><4,G0B!H4GE!
G=0,G-07G!(!O"4SA=0!&:!L(P:!,7B!54S74N4<,7G19!1>H0=!103015!N>=!,11!GE0!>GE0=!G=0,G-07G5Q!LE0!
E4SE0=!103015!>N!E0G0=>_9S>54G9!N>=!GE0!-,R>=4G9!>N!5,-.105!N>=!L(!,=0!<>7545G07G!H4GE!<=>55]
<>7G,-47,G4>7!N=>-!GE0!.=0507<0!>N!2?D!N=>-!-A1G4.10!47B434BA,15!10,B47S!G>!GE0!.=0507<0!
>N!-A1G4.10!,110105!.0=!1><A5Q!LE0=0!H0=0!7>!54S74N4<,7G!B4NN0=07<05!,<=>55!GE0!>GE0=!54J!
G=0,G-07G5!O"4SA=0!(:!L&]L*P:!HE4<E!,11!473>130B!5>-0!N>=-!>N!<10,747S!>N!GE0!5,-.147S!

R+J/!>V!
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*)$D+,/!*#+.J/!

4-.10-07G!/0GH007!47B434BA,1!5,-.105Q!!

!
B,2>7%&'D*-?'/:2'(A*@('(5%OG0%?/'G*P052G*A%'?*5(.5(?(&'*/&A/E/A723*'/??7(*?2:.3(?T*?7::25/?(A*4G*
5(.3/12'(*2&A*'5(2':(&'\*F/'@*4%)*P:(A/2&*2&A*3%F(5*2&A*7..(5*<725'/3(*52&0(T*2&A*F@/?X(5*
P?:233(5]3250(5*%6*'@(*3%F(5*2&A*7..(5*U]^*<725'/3(*52&0(T*.3%'?"*D(A*A%'?*2&A*E(5'/123*3/&(?*25(*3(2?'*
?<725(?*:(2&?*2&A*4%%'?'52..(A*=L_*$I\*5(?.(1'/E(3G"*

*

"4SA=0!a!411A5G=,G05!GE0!3,=4,G4>7!47!E0G0=_9S>54G9!N>=!5,-.105!H4GE47!47B434BA,1!N45E!/9!
G=0,G-07G!,7B!<10,=19!5E>H5!GE0!5A/5G,7G4,119!E4SE0=!103015!,55><4,G0B!H4GE!G=0,G-07G!(!N>=!
GE0!-,R>=4G9:!/AG!7>G!,11!N45E:!,7B!GE0!<>7545G07G19!1>H0=!103015!N>=!>GE0=!G=0G-07G5Q!
L=0,G-07G!*!H,5!B054S70B!G>!G05G!GE0!,/414G9!G>!=0<>30=!A7<>7G,-47,G0B!G455A0!N=>-!
.>G07G4,119!<>7G,-47,G0B!5,-.105!<>110<G0B!47!,!54-41,=!-,770=!G>!G=0,G-07G!(Q!
VJ,-47,G4>7!>N!E0G0=>_9S>54G9!5<>=05!>30=!GE=00!$25!N=>-!GE0!,30=S0!4B07G4N40B!)*!14M019!
<>7G,-47,G0B!5,-.105:!H4GE!K'!>N!GE050!N=>-!G=0,G-07G!(!,7B!(^!N=>-!G=0,G-07G!*Q!
$A/5,-.147S!,7!47G0=7,1!(!<-#!.40<0!>N!G455A0!N=>-!GE0!<07G=0!>N!GE0!&^!G=0,G-07G!(!
[<>7G,-47,G0B\!5,-.105!=05A1G0B!47!,!e*t!=0BA<G4>7!47!GE0!05G4-,G0B!E0G0=>_9S>54G9Q!
LE050!=05A1G5!<10,=19!B0->75G=,G0!GE0!E4SE!47<4B07<0!>N!<=>55]<>7G,-47,G4>7!4N!547S10]A50!
5,-.147S!475G=A-07G5!,=0!7>G!A50B!>=!5,-.147S!475GA-07G5!,=0!7>G!<10,70B!0NN0<G43019!
/0GH007!0,<E!5,-.10Q!LE0!=05A1G5!5ASS05G!GE,G!GE0=0!45!,!54S74N4<,7G!=45M!GE,G!GE0!<A==07G!
W+F"+!>/50=30=!.=>G><>15!,=0!7>G!5A4G,/10!N>=!1,=S0]5<,10!<>110<G4>7!>N!G455A0!5,-.105!N>=!
+T8@!>=!<>7307G4>7,1!.>.A1,G4>7!S070G4<5Q!$,-.105!H4GE!GE0!103015!>N!E0G0=>_9S>54G9!
>/50=30B!N>=!G=0,G-07G!(!H>A1B!/0!4B07G4N40B!,7B!0J<1AB0B!N>=!.>G07G4,1!<=>55]
<>7G,-47,G4>7!47!05G,/145E0B!m+!.=>G><>15!N>=!<1>50]M47:!S070]G,SS47S!>=!.>.A1,G4>7!
S070G4<5Q!d07<0:!4G!H411!/0!70<055,=9!G>!->B4N9!GE050!G>!47<1AB0!GE0!=0XA4=0B!5G,7B,=B450B!
<10,747S!.=>G><>1!G>!-474-450!GE0!=45M!>N!<=>55]<>7G,-47,G4>7!GE,G!H411!4-.,<G!>7!GE04=!AG414G9!
N>=!S070G4<!,7,19545Q!!
D7!,BB4G4>7,1!<>754B0=,G4>7!N>=!GE0!,..14<,G4>7!>N!+T8@!45!GE0!5<,10!>N!5,-.147S!700B0B!
N>=!G=>.4<,1!GA7,!.>.A1,G4>75!O500!6=,347SG>7!0G!,1!&'&(Z!d411,=9!0G!,1!&'&&P:!,7B!GE0!
5A/50XA07G!1,/>=,G>=9!.=><05547S!4N!1,=S0=!G455A05!5,-.105!,=0!<>110<G0B!GE,G!=0XA4=0!
5A/50XA07G!5A/5,-.147S!.=4>=!G>!2?D!0JG=,<G4>7Q!LE0!A50!>N!547S10]A50!/4>.59!G>>15!GE,G!
G,M0!,7!A7<>7G,-47,G0B!G455A0!5,-.10!5ANN4<407G!N>=!2?D!0JG=,<G4>7!GE,G!B>05!7>G!=0XA4=0!

R+J/!>U!



X$.+)!A/&-A,Y!X-'.0+,$-.!%*$/.*/!+.0!,/*#.-)-J$/%!,-!,A+.%C-AD!4.0-OR+*$C$*!,'.+!+%%/%%D/.,!+.0!D+.+J/D/.,!'.0/A!
*)$D+,/!*#+.J/!

,BB4G4>7,1!5A/5,-.147S!O0QSQ!6=,BN>=B!0G!,1Q:!&'()Z!F=00<0!0G!,1Q:!&'(eP!5E>A1B!/0!
<>754B0=0B!N>=!47<>=.>=,G4>7!47G>!GE0!5,-.147S!.=>G><>15Q!
LE0=0!H0=0!7>!54S74N4<,7G!B4NN0=07<05!/0GH007!GE0!<10,747S!>=!GE0!.=050=3,G4>7!-0GE>B5!
A50B!47!GE0!0J.0=4-07G!47B4<,G47S:!,G!10,5G!N>=!GE0!.=>G><>15!A50B:!GE,G!GE0!.=4>=4G9!700B5!G>!
/0!>7!<10,747S%547S10]A50!5,-.147S!0XA4.-07GQ!"A=GE0=->=0:!,!5A/5G,7G4,1!=0BA<G4>7!47!GE0!
47<4B07<0!>N!<=>55]<>7G,-47,G4>7!<,7!/0!,<E4030B!/9!54-.19!A547S!5>,.9!H,G0=:!>=!,!at!
/10,<E!5>1AG4>7:!/>GE!>N!HE4<E!,=0!=0,B419!,3,41,/10!>7!<>--0=<4,1!N45E47S!3055015Q!
!

!
B,2>7%&9D&&-?'/:2'(A*@('(5%OG0%?/'G*6%5*(21@*5(.3/12'(*P1/513(*2&A*'5/2&03(T*4G*'5(2':(&'*P>#U>,T*6%5*
(21@*/&A/E/A723*6/?@*PYU`aT*/&137A(A*/&*'@(*().(5/:(&'"*S%)*P:(A/2&*2&A*3%F(5*2&A*7..(5*<725'/3(*
52&0(T*2&A*F@/?X(5*P?:233(5]3250(5*%6*'@(*3%F(5*2&A*7..(5*U]^*<725'/3(*52&0(T*.3%'?"*

+"@$ A)B.)C$&5$0644)'($/)')(.0$01-10.(D$.'$(>)$E10.5.0$F=21'?=$
D!M09!<E,1107S0!N>=!,!1,=S0]5<,10!,..14<,G4>7!>N!70H!-0GE>B5!47!N45E0=405!S07>-4<5!45!GE0!
N0,54/414G9!>N!<>110<G47S!,7B!G=,75.>=G47S!1,=S0!7A-/0=5!>N!G455A0!5,-.105!N=>-!<>110<G4>7!
54G05!,=>A7B!GE0!W05G0=7!,7B!+07G=,1!F,<4N4<!I<0,7!G>!1,/>=,G>=405!N>=!2?D!0JG=,<G4>7!
,7B!S070G4<!.=>N4147SQ!20.07B47S!>7!GE0!-0GE>B!/047S!,..140B!O4Q0Q!0.4S070G4<!,S047S:!
+T8@:!.>.A1,G4>7!5G=A<GA=0%.=>307,7<0!>=!5.0<405!#2P:!4G!-,9!/0!.>554/10!G>!<>7BA<G!GE0!
S070G4<!.=>N4147S!47!5A4G,/10!1,/>=,G>=405!47!GE0!F,<4N4<!#51,7B5!O0QSQ!N>=!F+@!/,50B!,55,95P!
>=!4G!-,9!/0!70<055,=9!G>!5E4.!GE0!5,-.105!G>!B0B4<,G0B!.=>34B0=5!O0QSQ!47!GE0!<,50!>N!GE0!
5.0<4,1450B!2D=L!,55,95!A50B!N>=!+T8@!,7B!.>.A1,G4>7!5G=A<GA=0!B45<>30=9PQ!LE0!
+Is#2](b!.,7B0-4<!E,5!5007!,!5A/5G,7G4,1!47305G-07G!47!2?D!0JG=,<G4>7!,7B!F+@!
.1,GN>=-5!/9!3,=4>A5!B>7>=5:!HE4<E!-0,75!GE0=0!-,9!/0!S=0,G0=!5<>.0!N>=!47]<>A7G=9!2?D!
0JG=,<G4>7!,7B!F+@]/,50B!,7,19545!GE,7!H,5!.=034>A519!GE0!<,50Q!LE45!50<G4>7!=0340H5!
GE0!<A==07G!5G,G0!>N!S070G4<!1,/>=,G>=9!N,<414G405!,<=>55!M09!F,<4N4<!#51,7B!<>A7G=405!N>=!GA7,!
1,7B47S5!,7B!,5505505!GE0!0JG07G!G>!HE4<E!2?D!0JG=,<G4>7!,7B%>=!F+@!,55,95!N>=!,!1,=S0]
5<,10!.=>S=,-!N>=!G=>.4<,1!GA7,!<>A1B!/0!<>-.10G0B!47!<>A7G=9Q!

P#L#$! Y&%+(6%)/(8%*6%+./
$F+!"45E0=405!B,G,!E>1B47S5!H0=0!5A--,=450B!G>!05G4-,G0!GE0!=0<07G!.=>.>=G4>75!>N!
,1/,<>=0:!U"L!,7B!6VL!<,G<E!GE,G!,=0!>NN1>,B0B!47!F,<4N4<!#51,7B!.>=G5!N=>-!1>7S]1470!
3055015Q!!D5!1>7S1470!<,G<E05!,=0!B>-47,G0B!/9!1,=S0=:!-,GA=0!,BA1G!N45E:!GE09!,=0!,!M09!
5>A=<0!>N!5,-.105!N>=!4B07G4N947S!.,=07G]>NN5.=47S!.,4=5!N>=!+T8@Q!!"4R4:!$,->,:!"=07<E!
F>197054,!,7B!$>1>->7!#51,7B5!<>110<G43019!1,7B!r!b't!>N!GE0!,1/,<>=0!<,G<E!O"4SA=0!(:!
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U+>(-!L#!71'A'1&)'8.!'@!+(>+4'1-!+83!TQU!+83!/MU!?8('+3-3!)8!7+4)@)4!V.(+83!A'1&.#!

B'?8&16! 7'1&.! Q(+,! 71'A'1&)'8!'@!4+&4*!?8('+3-3!
RWS!

;(>+4'1-! TQU!+83!/MU!

+>>M!#51,7B5! &! &! (Q(! 'Q^!

"0B0=,G0B!$G,G05!>N!
84<=>7054,!

^! e! (Q(! (&Q(!

"4R4! ^! (^! K^! &*Qe!

"=07<E!F>197054,! (! )! (&Qa! bQ)!

T4=4/,G4! &! a! 'Q&! &Q(!

8,=5E,1!#51,7B5! (! K! 'Qa! bQ)!

?0H!+,10B>74,! a! (! &Q(! 'Qb!

F,1,A! &! &! '! aQa!

F,.A,!?0H!CA470,! ^! ^! 'Qa! &Qb!

$,->,! (! K! (K! )Q^!

$>1>->7!#51,7B5! a! )! eQe! &(Q^!

L>7S,! (! a! a! &Q*!

LA3,1A! (! (! '! 'Q(!

s,7A,GA! (! (! (Qe! 'Q)!

U+>(-!"#!;5+)(+>(-!7BC!)8.&1?0-8&.!)8!&*-!7+4)@)4!V.(+83.!

B'?8&16! 7BC!U6A-!

$>1>->7!#51,7B5! D6#!*K''!

"4R4! 64>=,B!+"x!b)!

s,7A,GA! 64>=,B!+"x!b)!

T4=4/,G4! 64>=,B!+"x!b)!

+>>M!#51,7B5! 64>=,B!+"x!b)!

g4-4G,G4>75!>N!GE0!A50!>N!GE050!<>-.10J!,55,95!,=0!,55><4,G0B!H4GE!GE0!1,<M!>N!5.0<4,1450B!
5G,NN:!HE>!,=0!7>G!H011!30=50B!47!->10<A1,=!B4,S7>5G4<!G0<E74XA05Q!I7S>47S!G=,4747S!>N!
5G,NN:!=0,S07G!5G><M!5A..19!,7B!G=>A/105E>>G47S!5A..>=G!45!=0XA4=0B!47!GE050!<>A7G=405Q!
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WE>10!C07>-0!$0XA07<47S!H411!5>>7!/0!,3,41,/10!47!GE0!+07G=0!N>=!+>--A74<,/10!
2450,50!+>7G=>1!47!"4R4Q!
LE0!FFL+!<A==07G19!>NN0=5!G0<E74<,1!5A..>=G!G>!GE0!F,<4N4<!#51,7B!1,/>=,G>=405!GE=>ASE!
G0<E74<,1!G=,4747S!47Y!

! g><,1!5G,NN!G=,4747S!47!5,-.10!5010<G4>7:!.=><05547S:!0JG=,<G4>7:!,-.14N4<,G4>7:!
B0G0<G4>7:!,7B!=0.>=G47SQ!

! L=>A/105E>>G47S!SA4B014705Q!
! CA4B,7<0!N>=!-0GE>B!B0301>.-07G!,7B!.=0.,=,G4>7!>N!$IF5Q!
! V5G,/145E47S!-,47G07,7<0!.=>G><>15Q!
! #B07G4N947S!,7!,..=>.=4,G0!VmD!.=>S=,--0!N>=!GE0!1,/>=,G>=9!G>!07=>1!47Q!

P#L#L! Y8@&98-&9:/T58(6-:/C8%8+),)%-/8%*/"##9)*6-8-6&%/
F,<4N4<!#51,7B!1,/>=,G>=405!,=0!G9.4<,119!5A..>=G0B!/9!FFL+:!GE0!W>=1B!d0,1GE!I=S,74_,G4>7!
,7B!GE0!F,<4N4<!+>--A74G9!G>!,GG,47!5G,7B,=B5!>N!.=,<G4<0!<>7545G07G!H4GE!47G0=7,G4>7,1!
,<<=0B4G,G4>7!O4Q0!G>!/0!NA119!<>-.14,7G!G>!#$I!(K(eb!SA4B014705PQ!g,/>=,G>=405!47!L>7S,:!
$,->,:!$>1>->7!#51,7B5:!,7B!s,7A,GA!,=0!0J.0<G0B!G>!E,30!,7!,<<=0B4G,G4>7!10301!
,55055-07G!5>>7Q!#$I!(K(eb!SA4B014705!47<1AB0Y!

! 2><A-07G,G4>7!=0XA4=0-07G5!N>=!M09!mA,14G9!8,7A,15!,7B!B0.,=G-07G!.=><0BA=0!
-,7A,15Q!LE45!47<1AB05!>=S,745,G4>7!.>14<405:!-,7,S0-07G!=05.>754/414G405:!
,7B!>.0=,G4>7,1!.=><05505Q!

! F0=5>7701!-,7,S0-07G!,7B!5G,NN!G=,4747S!=0<>=B5Q!
! VXA4.-07G!-,7,S0-07GQ!
! #7307G>=9!-,7,S0-07G!,7B!.A=<E,547S:!5A..19!595G0-5Q!
! #7G0=7,1!.=><055!<>7G=>1!,7B!XA,14G9!,55A=,7<0!->74G>=47SQ!
! g,/>=,G>=9!d0,1GE!,7B!$,N0G9Q!
! #7N>=-,G4>7!-,7,S0-07G!,7B!1,/>=,G>=9!47N>=-,G4>7!595G0-5Q!
! $0=34<0!,55055-07G5!,7B!,AB4G47S!.=,<G4<05Q!
! mA,14G9!4-.=>30-07G!.=>R0<G5Q!
! +A5G>-0=!50=34<05!,15>!47<1AB0!<>-.1,47G5:!<>-.14-07G5:!,7B!47<4B07G!=0.>=G47SQ!
! +>110<G4>7!50=34<05!,7B!$.0<4-07!=0<0.G4>7!.=><0BA=05Q!
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M) 32I&+'*)

G"#$ :0.)'(.5.0$.9-10(=$H$'&C$1'?$.'$I$D)14=$

X#$#$! 3F6+)%)-6#/8+)/
D<<A=,G0!,S0!47N>=-,G4>7!45!<07G=,1!G>!.>.A1,G4>7!->B01147S!GE,G!A7B0=.475!N45E0=405!
->74G>=47S!,7B!-,7,S0-07G:!,5!4G!45!<07G=,1!G>!=>/A5G!05G4-,G05!>N!S=>HGE:!->=G,14G9!,7B!
=0<=A4G-07G!OmA477!,7B!20=45>:!(bbbPQ!LE050!,=0!M09!A7<0=G,47G405!47!<A==07G!G=>.4<,1!GA7,!
5G><M!,55055-07G5!,7B!GE0!,/414G9!G>!<>110<G!,<<A=,G0:!<>5G!0NN0<G430!54_0],G],S0!B,G,!,5!
.,=G!>N!=>AG470!->74G>=47S!>.0=,G4>75!N>=!,55055-07G5!>N!GE050!5.0<405!H411!5A/5G,7G4,119!
=0BA<0!GE0!A7<0=G,47G9!47!<A==07G!5G><M!,55055-07G5!,7B!-,7,S0-07G!,B34<0Q!
D<<A=,G0!,S0!47N>=-,G4>7!45!,15>!,!M09!=0XA4=0-07G!N>=!GE0!0NN0<G430!4-.10-07G,G4>7!>N!
+T8@!N>=!GE050!5.0<405Q!#7!GE45!<,50:!GE0!1,=S0!5,-.10!54_0!=0XA4=0-07G5!-0,7!GE,G!GE0!
<>5G]0NN0<G4307055!45!.,=,->A7GQ!d07<0:!HE410!GE45!.=>R0<G!E,5!.=>34B0B!GE0!.=>>N!>N!
<>7<0.G!<,14/=,G4>7!>N!0.4S070G4<!,S047S!N>=!G=>.4<,1!GA7,:!GE0=0!=0-,475!GE0!700B!G>!
>.G4-450!GE0!<>110<G4>7:!G=,75.>=G!,7B!S070G4<5!H>=MN1>H5!G>!-,M0!GE0!.=><055!0<>7>-4<!
N>=!5,-.105!54_05!47!GE0!('$]('%Q!?>GH4GE5G,7B47S!GE45:!GE0!5A<<055NA1!=05A1G5!>N!GE45!.=>>N!
>N!<>7<0.G!5GAB9!E,30!G=,75N>=-,G430!4-.14<,G4>75!N>=!GE0!5GAB9!>N!GA7,:!,7B!.=>34B0!,!
5<407G4N4<!N>A7B,G4>7!N>=!G,M47S!GE45!,..=>,<E!N>=H,=BQ!

X#$#G! Z)%&,)/.)R5)%#6%+/
LE0!,77>G,G0B!NA11!S07>-0!50XA07<05!N>=!0,<E!>N!GE0!5.0<405!H411!<>7G=4/AG0!G>!GE0!=,.4B19!
S=>H47S!M7>H10BS0!>N!GE0!GA7,!S07>-05Q!#7!GE0!5.0<4N4<!<>7G0JG!>N!GE45!.=>R0<G:!GE09!H411!
<>7G=4/AG0!G>!A7B0=5G,7B47S!,55A-.G4>75!,55><4,G0B!H4GE!GE0!1><,G4>7!>N!GE0!5.0<4N4<!
-,=M0=5!A50B!47!+T8@!G>!4B07G4N9!E,1N]54/147S!.,4=5!,7B!GE0!0JG07G!G>!HE4<E!GE050!-,=M0=5!
,=0!47E0=4G0B!47B0.07B07G19!O>=!7>GPQ!LE45!45!,7!4-.>=G,7G!,55A-.G4>7!GE,G!B4=0<G19!,NN0<G5!
5,-.10!54_0!<,1<A1,G4>75!N>=!+T8@!5GAB405!,7B!GE0=0N>=0!GE0!<>5G!,7B!N0,54/414G9!>N!
4-.10-07G47S!GE0!-0GE>B!N>=!GE050!1,=S0!.>.A1,G4>75!O6=,347SG>7!0G!,1!&'()/!,7B!2,3405!
0G!,1!&'&'PQ!#7!,BB4G4>7:!GE0!E4SE!=05>1AG4>7!,77>G,G0B!S07>-05!H411!.=>34B0!,!=0N0=07<0!G>!
4B07G4N9!>GE0=!/4>-,=M0=5!N>=!50J:!.=>307,7<0!,7B!.>G07G4,119:!-,=M0=5!N>=!0734=>7-07G,1!
4-.,<G5!>7!.>.A1,G4>7!/4>1>S9Q!
h7N>=GA7,G019:!GE0!5,-.105!N>=!0J.1>=47S!GE0!=0]50XA07<47S!,..=>,<E!H0=0!7>G!,3,41,/10!47!
G4-0!N>=!50XA07<47S!47!GE45!.=>R0<GQ!d>H030=:!GE0!5,-.105!,7B!2?D!,=0!>N!E4SE!XA,14G9!,7B!
>=4S47,1!>/R0<G4305!N>=!GE45!-0GE>B!,7B!5,-.105!=0-,47!3,14B!,7B!H411!/0!.A=5A0B!,5!.,=G!>N!
GE0!H4B0=!<>11,/>=,G430!.=>S=,-!H4GE!$F+!O0QSQ!++"$F"!.,=G70=5E4.PQ!

X#$#J! [6..5)/D8%*6%+/)4F)96,)%-/
DB>.G4>7!>N!GE0!=05A1G5!>N!GE0!0J.0=4-07G!H411!4-.=>30!GE0!XA,14G9!,7B!5<407G4N4<!3,1A0!>N!GE0!
G455A05!<>110<G0B!N>=!GE0!F8$6!,7B!.=>34B0!,!.=><0BA=0!N>=!5A/5,-.147S!.>G07G4,119!
<>7G,-47,G0B!0J45G47S!5,-.105Q!LE45!H411!B4=0<G19!<>7G=4/AG0!G>!4-.=>347S!GE0!XA,14G9!>N!
5<407G4N4<!=05A1G5!N=>-!GE45!4-.>=G,7G!=0S4>7,1!.=>S=,-Q!

X#$#L! M)76)'/&N/+)%)-6#./#8F8@6(6-:/
LE0!.=4-,=9!4-.,<G!>N!GE0!=0340H!>N!=0S4>7,1!S070G4<5!<,.,/414G9!45!14M019!G>!/0!GE=>ASE!GE0!
47<=0,50!47!<,.,/414G9!GE,G!-,9!N1>H!N=>-!NAGA=0!47G0S=,G4>7!,<=>55!50<G>=5!,7B!
47305G-07G5Q!LE0!.=>R0<G!,5!,!HE>10:!,7B!GE0!H4B0=!<>11,/>=,G4>7!H4GE!$F+!,7B!GE0!
=0S4>7,1!>/50=30=!.=>S=,-:!H411!E,30!,!5<407G4N4<!4-.,<G!GE=>ASE!GE0!4-.=>30-07G!47!
5,-.10!<>110<G4>7!.=>G><>15!,7B!GE0!B4=0<G!G0<E7>1>S9!G=,75N0=!G>!GE0!=050,=<E!G0<E74<,1!
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N) 6"$+.#*("$*)&$%)0,+"22,$%&'("$*)

J"#$ %&'026=.&'=$
LE45!.=>R0<G!E,5!B0->75G=,G0B!GE0!.>G07G4,1!N>=!A547S!->10<A1,=!/,50B!,S0!05G4-,G4>7!N>=!
B0G0=-4747S!4-.>=G,7G!14N0!E45G>=9!<E,=,<G0=45G4<5!N>=!G=>.4<,1!GA7,!5G><M5!>N!=0S4>7,1!,7B!
47G0=7,G4>7,1!4-.>=G,7<0Q!
V.4S070G4<!<1><M5!E,30!GE0!.>G07G4,1!G>!.=>34B0!=,.4B!,7B!<>5G]0NN0<G430!,S0!.=0B4<G4>7!>N!
GE>A5,7B5!>N!5,-.105Q!LE45!E,5!<>754B0=,/10!.>G07G4,1!G>!4-.=>30!N45E0=405!-,7,S0-07G!
/9!.=>34B47S!G4-019!<,G<E],G],S0!B,G,!N>=!A50!47!<>7307G4>7,1!5G><M!,55055-07G!,7B%>=!GE0!
,..14<,G4>7!>N!+T8@!N>=!5.0<405!N>=!HE4<E!5>A=<47S!,S0!B,G,!45!4-.=,<G4<,1!OBA0!G>!
1>S45G4<%<>5G!<>75G=,47G5P!>=!7>G!.>554/10Q!"AGA=0!H>=M!47G>!NA=GE0=!,AG>-,G4>7:!
5G,7B,=B45,G4>7!,7B!0NN4<407<9!>N!H>=M!N1>H5!,7B!<,.,<4G9!/A41B47S!N=>-!>/50=30=5!G>!
1,/>=,G>=9!G0<E74<4,75!H411!,5545G!47!GE0!NAGA=0!A.G,M0!>N!0.4S070G4<!,S047S:!7>G!>719!N>=!GE0!
=0S4>7,119!54S74N4<,7G!GA7,!N45E0=405:!/AG!N>=!,!H4B0!=,7S0!>N!N45E0=405!N>=!HE4<E!GE050!B,G,!
,=0!<A==07G19!7>G!,3,41,/10Q!WE410!4G!H,5!7>G!.>554/10!G>!,55055!GE0!AG414G9!N>=!5M4.R,<M!GA7,!
BA0!G>!GE0!1,<M!>N!,7!,3,41,/10![M7>H7!,S0\!<,14/=,G4>7!B,G,!50G!BA=47S!GE45!.=>R0<G:!=0<07G!
.=>S=055!>7!GE0!,S047S!>N!5M4.R,<M!E,=B!.,=G5!47B4<,G05!GE,G!,!<,14/=,G4>7!B,G,!50G!-,9!/0!
.>554/10!47!GE0!70,=!NAGA=0!O2,3405!0G!,1!&'&aPQ!T09!G>!GE45!H411!/0!GE0!<>110<G4>7!,7B!
,=<E4347S!>N!E4SE!XA,14G9:!A7<>7G,-47,G0B!5,-.105!>N!-,G<E0B!G455A0!,7B!E,=B!.,=G5!N>=!
<,14/=,G4>7!>N!GE0!0.4S070G4<!,S0!->B01Q!

Y#$#$! Z)%&,)/.)R5)%#6%+/
LE0!E4SE!XA,14G9!,77>G,G0B!<E=>->5>-0!-,.5!N>=!GE0!GE=00!-,R>=!G,=S0G!5.0<405!>N!
G=>.4<,1!GA7,!H411!4-.=>30!GE0!A7B0=5G,7B47S!>N!GA7,!S07>-4<5!,7B!B0301>.-07G!>N!>N!->=0!
.>H0=NA1!,7B!<>5G]0NN0<G430!,55,95!N>=!B0G0=-4747S!/4>1>S4<,1!.,=,-0G0=5!N=>-!S070G4<5Q!

Y#$#G! [6..5)/D8%*(6%+/)4F)96,)%-/
LE45!0J.0=4-07G!B0->75G=,G0B!,P!GE,G!GE0!<A==07G!$IF5!N>=!/4>1>S4<,1!5,-.147S!A50B!/9!
GE0!=0S4>7,1!>/50=30=!.=>S=,-!,=0!14M019!G>!=05A1G!47!<=>55]<>7G,-47,G4>7!>N!2?D!,7B!,=0!
7>G!5A4G,/10!N>=!1,=S0]5<,10!S070G4<5!.=>R0<G5!,7B!/P!GE,G!=01,G43019!-47>=!,7B!.=,<G4<,1!
,B,.G4>75!>N!GE>50!.=>G><>15!<>A1B!54S74N4<,7G19!=0BA<0!GE0!14M014E>>B!>N!<>7G,-47,G4>7:!>=!
<>A1B!/0!A50B!G>!=0G=4030!A7<>7G,-47,G0B!5A/]5,-.105!N=>-!.=034>A519!<>7G,-47,G0B!
5,-.105:!47!GE0!-,R>=4G9!>N!<,505Q!WE410!GE050!4-.=>30-07G5!H411!14M019!/0!5ANN4<407G!N>=!
=>AG470!5,-.147S!.=>G><>15!N>=!>/50=30=5!O0QSQ!7wa'!5,-.105%G=4.P:!,7B!,=0!/047S!
4-.10-07G0B!/9!$F+:!GE09!,=0!A714M019!G>!/0!5A4G,/10!N>=!1,=S0]5<,10!G455A0!5,-.147S:!,5!
=0XA4=0B!N>=!+T8@!O0QSQ!(''c5]('''c5!5,-.105!.0=!G=4.PQ!$,-.147S!N>=!+T8@!H411!=0XA4=0!
=0N470-07G!,7B!4-.10-07G,G4>7!>N!B0B4<,G0B!E4SE]GE=>ASE.AG!5,-.147S!G0<E74XA05!,7B!
5,-.10!-,7,S0-07G!.=>G><>15!O6=,BN>=B!0G!,1Q:!&'()!,7B!F=00<0!0G!,1!&'(e:!&'&aP:!HE4<E!
,=0!7>H!/047S!G=4,110B!/9!+$#@I!,7B!$F+!H4GE!=0S4>7,1!.,=G70=5!,5!.,=G!>N!GE0!++"$F"!
.=>R0<GQ!

Y#$#J! M)76)'/&N/+)%)-6#./#8F8@6(6-:/
LE0!=0340H!E,5!5A--,=450B!0J45G47S!<,.,/414G9!,7B!4B07G4N40B!<A==07G!,7B!NAGA=0!474G,G4305!
GE,G!,=0!N><A550B!>7!-,47G,4747S!,7B!0J.,7B47S!GE45!<,.,/414G9!47!<>A7G=9!,7B!,G!GE0!
=0S4>7,1!10301Q!+10,=19:!GE0!=05.>750!G>!GE0!+Is#2](b!.,7B0-4<!E,5!47<=0,50B!GE0!A50!>N!
->10<A1,=!G05G47S!N>=!E0,1GE!,7B!=,450B!GE0!.=4>=4G9!N>=!NAGA=0!47305G-07GQ!LE0=0!45!,15>!,!
=0,5>7,/10!>30=1,.!/0GH007!GE0!<A==07G!->10<A1,=!G05G47S!47N=,5G=A<GA=0!,7B!GE0!-,R>=!
1,7B47S!.>=G5!N>=!G=>.4<,1!GA7,Q!WE410!->=0!B0G,410B!<>75A1G,G4>75!,=0!=0XA4=0B:!GE45!474G4,1!
=0340H!5ASS05G5!GE,G!GE0=0!-,9!/0!5<>.0!N>=!,G!10,5G!2?D!0JG=,<G4>75!,7B!F+@]/,50B!
,55,95!G>!/0!<>7BA<G0B!47!<>A7G=9!47!5>-0!-,R>=!<07G=05Q!#N!GE45!H,5!GE0!<,50:!4G!E,5!GE0!
.>G07G4,1!G>!.=>34B0!B4=0<G!07S,S0-07G!47!G0<E74<,1!,5.0<G5!>N!NAGA=0!.=>S=,-5!N>=!F,<4N4<!
#51,7B0=5:!/A41B!G0<E74<,1!<,.,<4G9!,7B!54-.14N9!1>S45G4<5!>N!5,-.10!G=,75.>=G:!,55A-47S!

R+J/!>:!



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

! !

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

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

$ $
! !

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

! ! ! ! !
! ! !

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

! !
! ! ! !

! !
! !

! ! ! !
! ! ! ! ! !

!
! !

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

! ! ! !
! ! !

!
! ! !
! ! ! !

! ! ! !
! ! ! !

! ! ! ! ! ! !
!

! ! ! !
! !

! ! ! !
!

! ! ! !

X$.+)!A/&-A,Y!X-'.0+,$-.!%*$/.*/!+.0!,/*#.-)-J$/%!,-!,A+.%C-AD!4.0-OR+*$C$*!,'.+!+%%/%%D/.,!+.0!D+.+J/D/.,!'.0/A!
*)$D+,/!*#+.J/!

50XA07<47S!><<A=5!47!DA5G=,14,Q!LE0!47305G-07G!47!50XA07<47S!N,<414G405!47!"4R4!>.075!GE0!
.>G07G4,1!N>=!NAGA=0!N45E0=405!->74G>=47S!.=>R0<G5!G>!<>7G=4/AG0!G>!<,.,<4G9!/A41B47S!,7B!
B0-,7B!N>=!50XA07<47S!50=34<05Q!8>=0!B0G,410B!N>11>H!A.!>7!5.0<4N4<,G4>75!,7B!B054S75!>N!
<>7G,470=!1,/5!,7B!.1,75!,<=>55!E0,GE!,7B!/4>50<A=4G9!50<G>=5!G>!,55055!5<>.0!N>=!
47G0S=,G4>7!,7B!<>-.10-07G,=9!47305G-07G!45!/047S!.A=5A0B!/9!$F+!/,50B!>7!GE45!=0340HQ!

J"7$ A)0&99)'?1(.&'=$
V.4S070G4<!,S047S!

(Q! @0N470!,7B!4-.=>30!GE0!.=>>N!>N!<>7<0.G!<,14/=,G4>7!>N!,7!0.4S070G4<!,S0!.=0B4<G4>7!
->B01!N>=!U"L!,7B!6VL!GA7,!GE=>ASEY!4P!GE0!,BB4G4>7!>N!->=0!N45E!N=>-!>1B0=!,S0!
<1,5505!G>!GE0!<,14/=,G4>7!B,G,!50G!,7B:!44P!GE0!,..14<,G4>7!>N!,1G0=7,G430!5G,G45G4<,1!
,..=>,<E05!GE,G!0J.14<4G19!,<<>A7G!N>=!A7<0=G,47G9!47!GE0!>G>14GE!=0,B47S5!,7B!GE0!
.>G07G4,1!N>=!7>7]1470,=!=05.>7505!47!-0GE91,G4>7Q!

&Q! VJ,-470!GE0!.>G07G4,1!N>=!=0S4>7,1!3,=4,G4>7!47!GE0!,S0]-0GE91,G4>7!=05.>750!>N!
9011>HN47!,7B!/4090!GA7,!GE=>ASE!=0S4>7,1!<>11,/>=,G430!5GAB405Q!

aQ! 20301>.!,!<,14/=,G4>7!B,G,!50G!N>=!5M4.R,<M!GA7,!GE=>ASE!GE0!,7,19545!>N!-A1G4.10!
E,=B!.,=G5!,..=>,<E!/047S!B0301>.0B!/9!gAXA05!0G!,1Q:!&'&a!/0!0J.1>=0B!A547S!GE0!
0JG075430!>G>14GE!,7B!5.470!<>110<G4>7!N=>-!"#$%&'()%(()Q!

^Q! D55055!.>G07G4,1!3,1A0!>N!47<1AB47S!<,G<E],G],S0!B,G,!B4=0<G19!47!5G><M!,55055-07G5!
,7B%>=!E,=305G!5G=,G0S405!N>=!G=>.4<,1!GA7,!47!<>75A1G,G4>7!H4GE!GE0!$F+!"D8V]I"F!
,7B!W+"F+Q!

C07>-0!50XA07<47S!
KQ! C07>-05!/0!A50B!G>!4B07G4N9!-,=M0=5!N>=!->=0!B45G,7G!M47!,7B!GE04=!47B0.07B07<0!

,7B!>GE0=!/4>1>S4<,1!.,=,-0G0=5!5A<E!,5!50J!,7B!-,GA=4G9Q!
)Q! C07>-05!,7B!=0]50XA07<47S!/0!A50B!G>!0J,-470!GE0!.>G07G4,1!N>=!GE45!-0GE>B!G>!

.=>34B0!E4SE!=05>1AG4>7!5G><M!5G=A<GA=0!,7B!05G4-,G0B!>N!<>770<G434G9!N=>-!5-,11!
5,-.10!54_05Q!

L455A0!E,7B147S!0J.0=4-07G!
*Q! @0N470!GE0!$IF5!N>=!=>AG470!<>110<G4>7!>N!/4>1>S4<,1!5,-.105!,5!.,=G!>N!GE0!=0S4>7,1!

>/50=30=!.=>S=,-!,7B!F,<4N4<!8,=470!L455A0!6,7M!G>!=0N10<G!GE0!=05A1G5!>N!
D7B0=5>7!0G!,1Q!O&'&aPQ!

eQ! L=4,1!GE0!A50!>N!GE0!+$#@I!S070!G,S!G>>1!O6=,BN>=B!0G!,1!&'()P!,7B!,55><4,G0B!
G455A0!-,7,S0-07G!595G0-5!N>=!A50!47!B0B4<,G0B!E4SE]GE=>ASE.AG!5,-.147S!G>!
,55055!GE0!N0,5,4/414G9!>N!+T8@!N>=!F,<4N4<!GA7,Q!

@0340H!>N!S070G4<5!<,.,/414G9!
bQ! h7B0=G,M0!NA=GE0=!B0G,410B!47305G4S,G4>75!47G>!GE0!5.0<4N4<,G4>75!>N!GE0!

<>7G,470=450B!->10<A1,=!1,/>=,G>=405!,7B!<>75A1G,G4>75!H4GE!GE0!E0,1GE!,7B!
/4>50<A=4G9!50<G>=5!G>!05G,/145E!GE0!5<>.0!,7B!.=014-47,=9!<>5G5!,55><4,G0B!H4GE!
47G0S=,G47S!S070=4<!N45E0=405!->74G>=47S!,<G434G405!47G>!47]<>A7G=9!,<G434G405Q!

R+J/!><!



https://www.frdc.com.au/sites/default/files/products/2016
https://doi.org/10.1093/icesjms/fsad004


https://iotc.org/meetings/25th-working-party-tropical-tunas-wptt25-data-preparatory-meeting
https://doi.org/10.1016/j.fishres.2020.105539
https://iotc.org/sites/default/files/documents/2022/10/IOTC-2022-WPM13-12.pdf
https://meetings.wcpfc.int/node/11692


https://doi.org/10.1093/icesjms/fsad004
https://www.R-project.org
https://www.ccsbt.org/en/system/files/ESC25_Info04_AU_DNA%20ageing.pdf

	Contents
	1 Acknowledgments
	2 Executive summary
	3 Background
	4 Objectives
	5 Methodology
	6 Achievements against activities and outputs/milestones
	7 Key results and discussion
	8 Impacts
	9 Conclusions and recommendations
	10References

