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1. INTRODUCTION 
9*()! -8$.-4!)84)!./4! 4*8!-8)/24)!.3!#!)/)4#(+#7(2(4<!#/0(4!.3! 4*8!9*#(!9.+,,#2a2.+,4#(2! 4/+#! L!"#$$#%&
'($))(*M! $/-)8! )8(+8! 3()*8-<H! 1#/,*4! 7<! 4/+#! $/-)8! )8(+8-)! L9YRM! .$8-#4(+,! 3-.;! 4*8! Q#)4! 1.#)4!

LR#B*.+! )(! 9*#;;#-#4H! ?.+,B2#H! >#44#+(H! R#--#4*(C#4! #+0! 9-#4M! #+0! _8)4! LX#+,.+,H! >*/B84H!

>*+#,+#H!b-#7(!#+0!?#4/+M!1.#)4)!.3!9*#(2#+0!(+!4*8!N/23!.3!9*#(2#+0!#+0!@+0#;#+!?8#!-8)$814(A82<!

L"#$!%MO!!9*8!N/23!.3!9*#(2#+0!3.-;)!$#-4!.3!4*8!?./4*!E*(+#!?8#H!C*(2)4!4*8!@+0#;#+!?8#!()!$#-4!.3!

4*8!F+0(#+!G18#+O!!

,
#3;,!O,,C40&42*,*6'?2(0,32(,;642<4;3),840&42*,;'6%0,

 
 
1. Laem Ngop, Trat Province     12. Muang, Ranong Province  
2. Thamai, Chanthaburi Province   13. Kuraburi, Phang-nga Province 
3. Muang, Rayong Province   14. Takuapa, Phang-nga Province 
4. Sattahip, Chonburi Province     15. Taimuang, Phang-nga Province 
5. Sriracha, Chonburi Province   16. Muang, Phuket Province  
6. Pak Nam, Samutprakan Province  17. Muang, Krabi Province 
7. Muang, Samutsakhon Province   18. Kantang, Trang Province 
8. Cha-Um, Phetchaburi Province   19. Palian, Trang Province  
9.  Pranburi, Prachuap Khiri Khan Province  20. La-nga, Satun Province  
10. Muang, Songkhla Province   21.Munag , Satun Province 
11. Muang, Pattani Province    
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!"!, #$%&'(')'*+,

 
9*()! #))8));8+4! .3! 1#41*! )/)4#(+#7(2(4<! #+0! ;#+#,8;8+4! ()! 7#)80! .+! 4*8! '()*8-(8)! @))8));8+4!

"84*.0.2.,<!L'@"M!08A82.$80!7<!4*8!"#-(+8!?48C#-0)*($!E./+1(2!#)!#!;81*#+();!3.-!1.+0/14(+,!

#/0(4)!.3!4*8!)/)4#(+#7(2(4<!.3!3()*8-(8)!C(4*!-838-8+18!4.!)8281480!1.;$.+8+4)!.3!4*8!'@Gc)!E.08!.3!

E.+0/14! 3.-! X8)$.+)(728! '()*8-(8)O! Z.C8A8-H! (4! ()! +.4! #! 3.-;#2! $-8d#))8));8+4! 3.-! 18-4(3(1#4(.+!

$/-$.)8)O! _*(2)4! 4*8! '@"! 0.8)! +.4! 1.A8-! ).1(.d81.+.;(1! #)$814)H! /+2(B8! ).;8! .4*8-! 3()*8-<!

8A#2/#4(.+! )<)48;)H! (4! 0.8)! *#A8! 128#-! $8-3.-;#+18! 4*-8)*.20)! C*(1*! $-.A(08! C.-B#728! ,.#2)! 3.-!

3()*8-<!;#+#,8;8+4!$2#++8-)O!

 
1.2         Scope and aims 
 
The scope of this audit is defined a follows 
 
F;$<4$0O! 9.+,,.2a2.+,4#(2!4/+#!L!"#$$#%&'($))(*M!
M$'*63;&4<3),/6$3O! N/23!.3!9*#(2#+0!#+0!@+0#;#+!?8#!

#$%&'(,#323*$1$2%,! G$8+!#118))!

F+0%$1,'8,P3;%?6$! R8-(4(1!4/+#!$/-)8!)8(+8!

#323*$1$2%,/?%&'64%+, 68$#-4;8+4!.3!'()*8-(8)H!9*#(2#+0!/+08-!4*8!#/)$(18)!.3!4*8!'()*8-(8)!

@14H!%efK!

P)4$2%,M6'?;O! @77#!?8#3..0!@T!

 

!".,/00$001$2%,3410,

 
9*8!$-(+1($#2!#(;)!.3!4*8!#))8));8+4!#-8!4.!0848-;(+8H!.+!4*8!7#)()!.3! (+3.-;#4(.+!;#08!#A#(2#728!

7<! 4*8! 12(8+4H! 4*8! $.)(4(.+! .3! 4*8! 3()*8-<! (+! -82#4(.+! 4.! 4*8! "#-(+8! ?48C#-0)*($! E./+1(2! L"?EM!

'()*8-(8)!@))8));8+4!"84*.0.2.,<O!!F+!$#-4(1/2#-H!4*8!#/0(4!C(22&!

!

• G/42(+8! 4*8! B8<! #44-(7/48)! .3! 4*8! 3()*8-<! 4*#4! #-8! -828A#+4! 4.! ;#+#,8;8+4! 7#)80! .+! #+!

Q1.)<)48;!@$$-.#1*!4.!'()*8-(8)!"#+#,8;8+4!LQ@'"M!

• F08+4(3<! 4*.)8! #44-(7/48)! 4*#4! -8V/(-8! ;#+#,8;8+4! (+48-A8+4(.+! 4.! 3#1(2(4#48! #! 28A82! .3!

$8-3.-;#+18!4*#4!1./20!8+)/-8!2.+,!48-;!)/)4#(+#7(2(4<O!

!

F+!$-8$#-(+,!4*()!#/0(4!4*8!#))8)).-!*#)!/+08-4#B8+!4*8!3.22.C(+,&!

!

• 6.1/;8+4#4(.+!.3!#A#(2#728!C-(448+!(+3.-;#4(.+!!

• ?./,*4!./4!#+810.4#2!(+3.-;#4(.+!A(#!)4#B8*.208-!(+48-A(8C)!!

• E.+0/1480!#+!8A#2/#4(.+!.3!-()B)!4.!4*8!)$81(8)!.3!(+48-8)4!/)(+,!4*8!X()B!T#)80!'-#;8C.-B!)84!

./4!(+!4*8!'()*8-(8)!@))8));8+4!"84*.0.2.,<O!

 
9*()! (+A.2A80! ;884(+,)! C(4*! 3()*8-)! #+0! 4*8(-! -8$-8)8+4#4(A8! 7.0(8)H! 4*8! +#4(.+#2! 3()*8-(8)!

;#+#,8;8+4! #,8+1<! 4*8! 68$#-4;8+4! .3! '()*8-(8)! L6.'MH! 4*8! +#4(.+#2! -8)8#-1*! 7.0<H! 4*8! "#-(+8!

'()*8-(8)!X8)8#-1*!#+0!68A82.$;8+4!T/-8#/!L"X'6TMH!$#-4!.3!6.'H!$-.A(+1(#2!3()*8-<!;#+#,8-)!#+0!
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8281480!2.1#2!,.A8-+;8+4!-8$-8)8+4#4(A8)H!#+!.33(18-!3-.;!4*8!$-.A(+1(#2!3()*8-<!;#+#,8;8+4!/+(4H!#!

/+(A8-)(4<!#+0!'@G!)4#33!#+0!1.+)/24#+4)O!!

!

9*()!-8$.-4!)84)!./4&!

!

• 9*8!(+3.-;#4(.+!.+!C*(1*!4*8!#/0(4!-8$.-4!()!7#)80!

• 9*8!7#1B,-./+0!.3!4*8!3()*8-<a3()*8-(8)!

• 9*8!2.1#4(.+!#+0!)1#28!.3!4*8!3()*8-<a3()*8-(8)!

• '()*8-<!;#+#,8;8+4!#--#+,8;8+4)!

• G4*8-!-828A#+4!3()*8-(8)!!

• b8<!)4#B8*.208-)!(+!4*8!3()*8-<!

• >-82(;(+#-<!8A#2/#4(.+!.3!4*8!3()*8-<!#,#(+)4!4*8!'@"!

• :(;(4!.3!(08+4(3(1#4(.+!.3!2#+0(+,)!3-.;!4*8!3()*8-<!

• F))/8)!-8V/(-(+,!;#+#,8;8+4!(+48-A8+4(.+O!

2. INFORMATION SOURCES USED 
 
9*()!#/0(4!()!7#)80!/$.+!4*8!3.22.C(+,!(+3.-;#4(.+!)./-18)&!

-"!,#$$%42*0,

:3@)$,!O,Q40%,'8,;$60'20,1$%,
 
6#48!! R#;8! G-,#+()#4(.+! 8d;#(2!

5aIDa%%! ?(;.+!'/+,8!?;(4*! X8,(.+#2!G33(18!3.-!!@)(#!#+0!4*8!

>#1(3(1H! '..0! ^! @,-(1/24/-8!

G-,#+()#4(.+!

?(;.+O'/+,8?;(4*g3#.O.-,!

! >-#/2#(!R..4;.-+! 6.'! +..4;.-+g<#*..O1.;!

IJDdIKIhDJe!

! ?;(4*!9*/;;#1*/#! 6.'! );(4*4*/;;#1*/#g,;#(2O1

.;!

IJhKII%K5D!

! ?/;7..+!

?(-(-#B).$*.+!

?Q@'6QE! ).;7..+g)8#3081O.-,!

! ?#()/+88!E*#B)/(+! >-.[814!"#+#,8-!

__'!9*#(2#+0!E./+4-<!G33(18!

__'! N-8#48-! "8B.+,!

>-.,-#;;8!

)#()/+881g<#*..O1.;!

Je!eeh!DIJ5!

=aIDa%%! @0(4!b#$(2#B#-+!

!

G-#C#+!?(-(A#-#)#+4!

!

b#+2#<#+88!]#+,,(4!

?.+,B2#! E#++(+,! >/72(1!

E.;$#+<! :(;(480! LX^6!

E/)4.;8-!?8-A(18!68$4M!

68$/4<!N8+8-#2!"#+#,8-!

!

#0(4g4*#(/+(.+O1.O4*!

.-#C#+i)(g4*#(/+(.+O1.O4*!

B#+2#<#+88i[#g4*#(/+(.+O1.

O4*!

jhh!K!f==!fIIDdJ!

=aIDa%%! "(0028;#+!%! ?.+,B2#!3()*(+,!$.-4!! !

! "(0028;#+!5! ?.+,B2#!3()*(+,!$.-4! !

! >8-;)#B!>8-+,;#-B! 6(-814.-H! "#-(+8! '()*8-(8)!

X8)8#-1*! ^! 68A82.$;8+4!

E8+4-8H!6.'!

>8-;)#B5DIfg<#*..O1.;!

IJ%JeKeIf=!

faIDa%%! ?.+,2#-!9*#C88)-(!

>#4! `#-#$.-+!

`#[#-#)#4(8+!

?(#;! F+48-+#4(.+#2! '..0! E.! :40!

L?F'M!E#++(+,!

).+,2*#g,;#(2O1.;!

jhhIJ%hfK%Kfe!

>#44#+#eeeg,;#(2O1.;!
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!

faIDa%%! b(44(C#-#!

T#+2#+,!

"(0028;#+H!?.+,B2#!$.-4!

>/-)8!)8(+8!)B($$8-!

0836920088 

IDaIDa%

%!

b8))#-#!"#+#1*#;+(!

_#++($#!

X/[($-#$#B.-+!

9*#+#!

?#28)H! E*.4(C#4! "#+/3#14/-(+,!

E.!:40!LE"EM!

!

>-.1/-8;8+4!

b8))#-#O;#g1*.4(C#4O1.;!

C#++($#g-/g1*.4(C#4O1.;!

IhaIDa5

I%%!

_/04(1*#(!

_#+,B*#*#-4H!

")! 9*/;#C#088!

L'()*8-<!T(.2.,()4M!

E*#2(4! ?#! +,#! +,#;!

L9/+#! >-.,-#;;8!

481*+(1(#+M!

@+0#;#+!?8#!'()*8-(8)!X8)8#-1*!

#+0!68A82.$;8+4!E8+48-!

C/+,B#*#-4g<#*..O1.;!

E*#2(4)48-g,;#(2O1.;!

E*#2(4!!IJfd=IfKKe5!

!

!

%%aIDa5

I%%!

6-!@+4*.+<!:8C()! F+08$8+08+4!1.+)/24#+4! @28C()eg7(,$.+0O1.;!
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-"-,5%&$6,728'613%4'2,

 
/'031@''2,RL,F?1'2%&3,#L,S$3T2T2,UL,J?%T4032'2,V,W-XXXYL,>/-)8!)8(+8!3()*8-(8)!(+!X#+.+,!
>-.A(+18H!6.'O!

,
I32G0,J,32(,F'?%$6,H,W-X!!YH!E./+4-<!'()*8-(8)!>-.3(28HX>G@!F+)4(4/4(.+#2!)4-8+,4*8+(+,!#))8));8+4!

3.-!X8,(.+#2!>2#+!.3!@14(.+!;8;78-!1./+4-(8)H!6@''!

,
I''263*03,Z,W!ND=YL,,9/+#!-8)./-18)!(+!4*8!9*#(!C#48-)!.3!4*8!@+0#;#+!)8#H!>*/B84!"#-(+8!

'()*8-(8)!?4#4(.+H!>*/B84H!9*#(2#+0H!9*()!$#$8-!C#)!$-8)8+480!#4!4*8!)81.+0!;884(+,!.3!4*8!_.-B(+,!

N-./$!.+!4/+#!(+!4*8!@+0#;#+!?8#!#-8#H!%eJh!

,
P&32%3T'2*,W!NNBYH!X8A(8C!.+!4*8!)4#4/)!.3!);#22!4/+#)!#2.+,!4*8!@+0#;#+!?8#!E.#)4!.3!9*#(2#+0H!

FG9E!>-.1880(+,)!+.O!5!L%eeeM!

!

P[/J#,W-XX9YL,:&34,C40&$6+,Q3T0L,P'30%3),[3@4%3%0,32(,J$0'?6<$,#323*$1$2%,R6'\$<%",
,
H$;36%1$2%,'8,C40&$64$0,W-XXBYL,9*#(!3()*(+,!A8))82!)4#4()4(1)",
,
H$;36%1$2%, '8, C40&$64$0, W!NNB]-XX=YH! 9/+#! 1#$4/-8! 3()*8-(8)! )4#4()4(1)75:P, W-XXNY! X8$.-4! .3! 4*8!
9C824*!?8))(.+!.3!4*8!?1(8+4(3(1!E.;;(4488H!L@$$8+0(W!`FMH!?8<1*8228)H!!

!

H$;36%1$2%,'8,C40&$64$0, , W-XXDYL,9*8!"#)48-!>2#+H!"#-(+8!'()*8-(8)!"#+#,8;8+4H!6.'H!"(+()4-<!.3!

@,-(1/24/-8!^!E..$8-#4(A8)!

!

C/5, W-XX9YO! X8$.-4! .3! 4*8! R#4(.+#2! ?8;(+#-! .+! 4*8! X80/14(.+! #+0! "#+#,8;8+4! .3! E.;;8-1(#2!

'()*(+,!E#$#1(4<!(+!9*#(2#+0O!E*#d@;H!9*#(2#+0H!%%d%f!"#<!5IIfO!'..0!#+0!@,-(1/24/-8!G-,#+(P#4(.+!

.3!4*8!Y+(480!R#4(.+)!X.;8H!5IID!

,
Q'+<&?$2,S,32(,F?;3;'62,5,W-XX!YL,>/-)8!)8(+8!3()*(+,!(+!?#4/+!>-.A(+18!
,
#3642$,F%$T36(0&4;,P'?2<4),W-X!!YL,'()*8-(8)!@))8));8+4!"84*.0.2.,<!#+0!N/(0#+18!4.!

E8-4(3(1#4(.+!T.0(8)H!*44$&aaCCCO;)1O.-,a0.1/;8+4)a)1*8;8d

0.1/;8+4)a;84*.0.2.,(8)a'()*8-(8)i@))8));8+4i"84*.0.2.,<O$03aA(8C!

,
R3G\?%3,S&$13G'62,32(,S42*G32,Z4@?2;32%,W-XXDMH!!>/-)8!?8(+8!'()*8-(8)!(+!4*8!?./4*8-+!N/23!.3!
9*#(2#+0H!?./4*8-+!"#-(+8!'()*8-(8)!X8)8#-1*!#+0!68A82.$;8+4!E8+48-!L?.+,B*2#MH!"#-(+8!'()*8-(8)!

X8)8#-1*!#+0!981*+.2.,(1#2!68A82.$;8+4!F+)4(4/48H!"#-(+8!'()*8-(8)!X8)8#-1*!#+0!68A82.$;8+4!

T/-8#/H!68$#-4;8+4!.3!'()*8-(8)!

!

H",Q+1$6L,F",C?2*$]F14%&L,R",S&$13G'62LF",>36?$;'2,^,F",U@')63%323,W-XXDYL,@!-8A(8C!#+0!
)<+4*8)()!.3!1#$4/-8!3()*8-(8)!0#4#!(+!9*#(2#+0&!:#-,8!A8-)/)!);#22d)1#28!3()*8-(8)O!'..0!#+0!

@,-(1/24/-8!G-,#+(P#4(.+!.3!4*8!Y+(480!R#4(.+)H!X8,(.+#2!G33(18!3.-!@)(#!#+0!4*8!>#1(3(1H!T#+,B.B!

!

R63?)34,>''%1'62L!>3%4'23),J$;'6%,'8,:&34)32(,42,-XXNH!@+0#;#+!?8#!'()*8-(8)!X8)8#-1*!#+0!

68A82.$;8+4!E8+48-H!"#-(+8!'()*8-(8)!X8)8#-1*!#+0!981*+.2.,(1#2!68A82.$;8+4!F+)4(4/48H!"#-(+8!

'()*8-(8)!X8)8#-1*!#+0!68A82.$;8+4!T/-8#/H!68$#-4;8+4!.3!'()*8-(8)!

!

R63?)34,>''%1'62,:&?13T3($$,V34+$2,32(,F?;3<&34,J'(;63(4%,W-XXNYH!9/+#!6#4#!E.22814(.+!(+!
9*#(2#+0 
!
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71031632,>,32(!F466463G0'&&'2,F,W-X!XYL,>-82(;(+#-<!-8$.-4!.+!4*8!08A82.$;8+4!.3!#!4/+#!0#4#!

7#)8!#)!#!4..2!3.-!4/+#!;#+#,8;8+4!(+!?Q!@)(#H!?Q@'6QEa]#$#+8)8!9-/)4!'/+0!

_$$6303G,`42*+?3(,32(,70363,P&3263<&G4\,W-X!XYL,>/-)8!?8(+8!'()*8-(8)!.3!9*#(2#+0H!9-#(+(+,!
68$#-4;8+4!?./4*8#)4!@)(#+!'()*8-(8)!68A82.$;8+4!E8+48-!

`$03G4L,#", W!NDBYL!@! -8A(8C!.3! 4*8!7(.2.,<!#+0! 3()*8-(8)! 3.-! 2.+,4#(2! 4/+#! L'"#$$#%& '($))(*M! (+! 4*8!
(+0.d$#1(3(1! -8,(.+H! F+0.d>#1(3(1! 9/+#! 68A82.$;8+4! #+0! "#+#,8;8+4! >-.,-#;;8H! E.2.;7.H! ?-(!

:#+B#O!

3. TUNA FISHERIES PRODUCTION IN THE THAILAND 

."!,:36*$%,0;$<4$0,,

'()*(+,!#14(A(4<!7<!4/+#!$/-)8!)8(+8-)!4#B8)!$2#18!(+!7.4*!4*8!N/23!.3!9*#(2#+0!(+!4*8!?./4*!E*(+#!?8#H!

#+0! 4*8! @+0#;#+! ?8#! (+! 4*8! F+0(#+! G18#+O! >/-)8! )8(+8! 9#-,84! )$81(8)! 1.;$-()8! 2.+,4#(2! 4/+#!

L!"#$$#%&'($))(*MH!#+0!B#C#B#C#%!L+#'",$$#%&-../$/%MO!'-(,#48!4/+#!L0#1/%&'"-2-34M!#+0!#!;/1*!

);#228-!+/;78-!.3!)B($[#1B!L5-'%#6($#%&78*-9/%M!#-8!#2).!1#/,*4!(+!4*8!@+0#;#+!?8#!3()*8-<O!

F+!4*8!1#)8!.3!4*()!#))8));8+4H!B#C#B#C#!#+0!3-(,#48!4/+#!#-8!4-8#480!#)!#!-84#(+80!)$81(8)O!!

!

F+!-818+4!<8#-)!L5IIeMH!1#41*8)!.3!@+0#;#+!?8#!2.+,4#(2!4/+#!7<!4*()!32884!*#A8!0812(+80!4.!+.!;.-8!

4*#+!Kk!.3!4*8!4.4#2O!Z.C8A8-H!$-8A(./)2<!4*8)8!V/#+4(4(8)!*#0!788+!#)!*(,*!#)!=Ik!.3!4*8!4.4#2O!

,

:3@)$,!!E#41*!L4.+)M!#+0!$8-18+4#,8!.3!4/+#!1#41*!7<!>/-)8!)8(+8!A8))82)!(+!9*#(2#+0H!]#+/#-<!
5IIe!4.!@$-(2!5I%IO!

:8-3& ;($)'-/*&'#$-& 5-6-<-6-& =3/)-'8&
'#$-&

></7?-@<&
'#$-&

!('-*& A&

! N/23!.3!9*#(2#+0!

:>?! 5HffD! 5H%he! %D! ! fHh5e! !.a,

9>?! eH=Je! DH%hK! =f! ! %fHDeI! E!a,

9YR@! %IH5eh! hHI5%! d! ! %hH=%K! E=a,

! 55H%=I! %=H=DK! fe! d! =DHD=h! !XXa,

! h5k! =Jk! Ik! Ik! %IIk! !

! @+0#;#+!?8#!

:>?! %Hee=! fHefh! hHDKf! fI%! %=He%f! DDa,

9>?! =5J! 5=%! %DJ! f! K5%! 9a,

9YR@! KJh! %KK! JI! 5Ih! %H5fe! Da,

! =H%IK! DH=Df! hHJ%5! h%%! %DHJJf! !XXa,

! 5Ik! =fk! f=k! fk! %IIk! !

9.4#2! 5DH5=K! %JHK%%! hHJh%! h%%! D%Hf5I! !

?./-18&!R..4;.-+!84!#2!L5I%IM!

F4! ()! +.48C.-4*<! 4*#4! 1#41*8)! 3-.;! 4*8! 4*-88! 0(338-8+4! 32884)! .$8-#4(+,! (+! 9*#(2#+0H! 2.+,4#(2! 4/+#!

)$81(8)!#11./+4!3.-!.3!#-./+0!*#23!.3!9*#(!1#41*8)

5

O!!@11.-0(+,!4.!4*8!;(0028;8+!(+48-A(8C80H!4*8)8!

                                                        
%%

!X838--80!4.!2.1#22<!#)!T.+(4. 
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$-.0/14)!C8-8!+.4! )./-180! 3.-!$-.18))(+,

=

O! 9*8)8!.4*8-! 3()*8-(8)!#-8! -838-8+180! (+!?814(.+!eO! '()*!

+.4!).20!3.-!1#++(+,!()!).20!0(-814!4.!4*8!9*#(!3()*!;#-B84)!3.-!0.;8)4(1!1.+)/;$4(.+O!!

!!

'.-! 4*8! $/-$.)8)! .3! 4*()! #))8));8+4! 4*8! 4#-,84! )$81(8)! #-8! 083(+80! #)&! ! 2.+,4#(2! 4/+#! L!"#$$#%&
'($))(*M!3-.;!4*8!?./4*!E*(+#!?8#H!#+0!2.+,4#(2!4/+#!3-.;!4*8!@+0#;#+!?8#O!F+0(#+!G18#+!#+0!

N/23!.3!9*#(2#+0!b#C#B#C#H!#+0!F+0(#+!G18#+!)B($[#1B!#+0!3-(,#48!4/+#!#-8!083(+80!#)!-84#(+80!

)$81(8)O  
 
9*8-8! ()! ).;8! 1.+3/)(.+! #7./4! A8))82! 083(+(4(.+)! #)! )*.C+! (+! 4*8! 9*#(! )4#4()4(1)O!

>-.1/-8;8+4! .33(18-)! 3-.;! 4*8! 4*-88! 1#++(+,! 3#14.-(8)! (+48-A(8C80H! )4#480! 4*#4! 4*8(-!

)./-1(+,!C#)!.+2<!3-.;!4*8!9/+#!$/-)8!)8(+8!32884H!#)!.$$.)80!4.!:(,*4!>/-)8!)8(+8H!.-!9*#(!

$/-)8! )8(+8O! 9*8! 4.4#2! A.2/;8)! #)! )*.C+! (+! 4*8! #7.A8! 4#728! #$$8#-! 4.! 78! 1.--814! C*8+!

1.;$#-80!C(4*!9*#(!8W$.-4!0#4#O!'-.;!#+!#))8));8+4!$.(+4!.3!A(8CH!(4!()!(;$.-4#+4!4.!*#A8!

1.+3(-;#4(.+!.+! 4*()! ())/8!)(+18!:>?!#+0!9*#(!$/-)8!*#A8!A8-<!0(338-8+4! 3()*(+,! 481*+(V/8)!

#+0!4#-,84!3()*8-(8)!LU(+,</#0H!5I%IMO!'.-!4*8!$/-$.)8!.3!4*()!#))8));8+4H!C8!*#A8!#))/;80!

4*#4!4*8!3()*(+,!/+(4!()!4*8!4/+#!$/-)8!)8(+8!32884H!7/4!*#A8!4#B8+!4*8!4.4#2!2.+,4#(2!4/+#!1#41*!

4.!78!5DHIII4!LR..4;.-+!84!#2!L5I%IMMO!9*()!()!#2).!1.+)()48+4!C(4*!4*8!0#4#!)*.C+!(+!U(+</#0!

L@$$8+0(W!5MO!

."-,>?1@$6,'8,840&42*,A$00$)0,32(,*$36,<&363<%$640%4<0,

!

9*8-8!#-8!#!-8$.-480!%e=!080(1#480!4/+#!>/-)8!)8(+8!3()*(+,!A8))82)!(+!9*#(2#+0!)$81(3(1#22<!4#-,84(+,!

2.+,4#(2! 4/+#! L#+0!B#C#B#C#! L#+0! 3-(,#48! 4/+#! (+! 4*8!@+0#;#+!?8#MM

f

O!9*8!$/-)8!)8(+8-)!#-8! 2#-,8!

A8))82)! .3! ,8+8-#22<! 5I! 4.! =5! ;84-8)! (+! 28+,4*H! #+0! .A8-! %II! ,-.))! 4.+)H! =IIdD5I! Z>! #+0! #!

*.20(+,!1#$#1(4<!.3!JIHIII!4.!%5IHIII!B(2.)O!!@22!A8))82)!*#A8!;.08-+!8V/($;8+4!.+!7.#-0!)/1*!

#)! -#0#-H! ).+#-H! 81*.! )./+08-H! 3()*! 3(+08-H! C(-828))! -#0(.! #+0! $.C8-! 72.1BO! '()*! )1*..2)! #-8!

08481480!7<!).+#-O! 
!

9*8!$/-)8!)8(+8!()!/)/#22<!.$8-#480!3-.;!#!;80(/;d)1#28!7.#4!7<!=IdfD!3()*8-;8+O!@!+84!*#/28-!

L#! ;#1*(+8! 4.! #))()4! *#/2(+,! 4*8! $/-)8! )8(+8! +84M! ()! #2C#<)! (+)4#2280! .+! 4*8! $.-4! )(08O! 9*8!

.$8-#4(.+!()!;.)42<!1.+0/1480!7<!)/--./+0(+,!4*8!3-88!)1*..2(+,!3()*!0/-(+,!7.4*!0#<!#+0!+(,*4!

7<!A()/#2!#+0!).+#-!)8#-1*(+,!;84*.0)O!9*8!$/-)8!)8(+8!+84!()!3-.;!JII!4.!%JII!;!(+!28+,4*!#+0!

%IId%5I!;! (+!08$4*O!9*8!;#(+!+84!*#)!fKd%II!;;!;8)*d)(P8H! 4*8!;#48-(#2! ()!72#1B!#+0!,-88+!

+<2.+! 5%I! 0a%5d=h! #+0! 5%Ia%J!;(W80!C(4*! ?#-#+! #+0! $.2<84*<28+8! =JI! 0a%Jd=h!C(4*! 5D!;;!

;8)*!)(P8!#4!4*8!1.0d8+0O!9*8!32.#4!2(+8!()!)*.-48-!4*#+!4*8!)(+B8-!2(+8!LQlIOKaQlIOKDMO!9*8!-#4(.!

784C88+!4*8!08$4*!#+0!4*8!28+,4*!.3!+84!()!%aDd%aKO!9*8!,-./+0!-.$8!()!#44#1*80!C(4*!(-.+!$/-)8!

-(+,)!#+0!)(+B8-H!4*8!4.4#2!C8(,*4!()!5d=!B,a$.(+4O!>.2<84*<28+8!1-.))d-.$8H!0(#;848-!=JdfI!;;!()!

/)80! 3.-! 4*8! $/-)8! 2(+8O! 9*8! +/;78-! .3! )84)! $8-! 5f! *./-)! A#-(8)! #11.-0(+,! 4.! )(,*4(+,! 4*8!

                                                        

=

!@!-8A(8C!.3!QFY!(;$.-4!3(,/-8)!LEQ6Q?M!(+0(1#48)!4*#4!5%HJID!4.++8)!L$-.0/14!C8(,*4M!C#)!(;$.-480!

(+4.!4*8!QY!(+!5IIJO!@))/;(+,!#!1.+A8-)(.+!3#14.-!.3!IOfH!4*8!1#41*C8(,*4!8V/(A#28+4!.3!4*()!C./20!

(+0(1#48!#-./+0!DfHIII!4.++8)O!9*()!()!*(,*!#+0!1./20!)/,,8)4!m!%!6.'!1#41*!0#4#!()!+.4!#11/-#48n!5!m!

QY!8W$.-4!0#4#!1.+4#(+)!.4*8-!)$81(8)!=!m!?./-1(+,!(+12/08)!3-.;!.4*8-!4/+#!7.#4)O!!

 

f

!QW4-#1480!3-.;!6.'!)4#4()4(1)!.(3&%#33(#$4/$)&$8'!A8))82!o!%II!N9 
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)1*..2)H!7/4!;#<!78!/$!4.!+(+8O!?84!1#41*8)!;#<!78!#)!;/1*!#)!DII!B,)a)84O!9-($!28+,4*)!-#+,8!

3-.;!#-./+0!=!4.!5I!0#<)H!08$8+0(+,!.+!4*8!)/118))!.3!)$.44(+,!4*8!3()*!C*(2)4!#4!)8#O!

! !

!

?./-18&!U(+,/#0!8'&-*&L5I%IM!
!

9*8)8! A8))82)! #-8! *(,*2<!;.7(28H! 7/4! #-8! -8,()48-80! (+! 4*8! )$81(3(1! $.-4)! .3!R#B*.+! )(! 9*#;;#-#4H!

?.+,B2#H! ?#;/4! ?#B*.+H! >#44#+(H! R#--#4*(C#4H! X#<.+,! #+0! 9-#4! .+! 4*8! Q#)4! 1.#)4! #+0! X#+,.+,H!

?#4/+H!>*+#,+#!#+0!>*/B84!.+!4*8!_8)4!1.#)4)O!Q#)4!1.#)4!A8))82)!3()*!(+!7.4*!4*8!N/23!.3!9*#(2#+0!

#+0!(+!4*8!@+0#;#+!?8#!#11.-0(+,!4.!4*8!)8#).+H!.$8-#4(+,!(+4.!=!0()4(+14!,-./$)!.3!fI!A8))82)!$8-!

,-./$O! Q#1*! ,-./$! C.-B)! 1.22814(A82<H! )*#-(+,! (+4822(,8+18O! _8)4! 1.#)4! A8))82)! 48+0! 4.! .$8-#48!

8W12/)(A82<!(+!4*8!@+0#;#+!?8#!LE*#2(4H!$8-)!1.;H!5I%%MO!

 

."-,C40&42*,&40%'6+,

9*8! +8-(4(1! 4/+#! -8)./-18)! (+! 4*8! N/23! .3! 9*#(2#+0! $-(.-! 4.! 4*8! %eJI)! C8-8! 2(,*42<! 8W$2.(480! C(4*!

#++/#2!$-.0/14(.+!.3!=H5eJd%eHe5e!;84-(1!4.+)H!7/4!4*8!3()*8-<!-#$(02<!08A82.$80!$.)4!%eJ5!0/8!4.!

)4-.+,!08;#+0! 3-.;! 4*8! 1./+4-<c)! 4/+#! 1#++(+,! (+0/)4-(8)O! ?(+18!%eJ5H!+8-(4(1! 4/+#! 3()*8-(8)!*#A8!

0-#;#4(1#22<!8W$#+080!3.22.C(+,!#+!(;$-.A8;8+4!4.!$/-)8!)8(+8!3()*(+,!,8#-O!R8C8-!3()*(+,!7.#4)!.3!

2#-,8-!)(P8)!8+48-80!4*8!3()*8-<H!7/(24!C(4*! 3-88P8-)! 4.!$-8)8-A8!4*8!1#41*! 3.-! 2.+,8-! 3()*(+,!$8-(.0)!

L/$!4.!%I!0#<)MO!9*8!4.4#2!2.+,4#(2!1#41*!(+1-8#)80!4.!#-./+0!%=IHIII!4.++8)!7<!4*8!2#48!%eeI)O!Z(,*!

1#41*8)! C8-8! )/$$.-480! 7<! 3()*8-(8)! ./4)(08! 9*#(! C#48-)! 4*-./,*! [.(+4! A8+4/-8)! .-! 3()*(+,!

#,-88;8+4)! C(4*! +8(,*7./-(+,! 1./+4-(8)! L"#2#<)(#H! F+0.+8)(#! #+0!"<#+;#-MO! :<;8-! 8'& -*& L5IIJM!
-8$.-480! 4*#4!heHIII4!.3! 2.+,4#(2! 4/+#!#+0!fIHIII4!.3!T.+(4.! LB#C#B#C#M!C8-8!1#/,*4!./4)(08! 4*8!

9*#(! QQ\! (+! 5IIfO! R.4#728! -80/14(.+)! (+! 1#41*! .11/--80! (+! 4*8! @+0#;#+! ?8#! 3-.;! #-./+0! %eee!

.+C#-0)H!#+0!4*8+!3-.;!5IIK!.+C#-0)!(+!4*8!N/23!.3!9*#(2#+0!LR..4;.-+H!5IIeY",6#4#!$-.A(080!7<!
6.'

D

!#2).! (+0(1#48)! 4*#4! #4! 28#)4! /$! 4.! 5IIDH! )/7)4#+4(#2! V/#+4(4(8)! .3! 4*8!N/23! .3! 9*#(2#+0! 2.+,4#(2!

4/+#!1#41*!LJhkM!C8-8!1#/,*4!./4)(08!4*8!9*#(!QQ\O!:<;8-!8'&-*!#2).!)4#480!4*#4!$/-)8!)8(+8-)!3-.;!

X#<.+,! #+0! >#44#+(! $-.A(+18)! ).;84(;8)! 3()*! (+! F+0.+8)(#! 1.#)4#2! #-8#! #+0! #-8! #4! -()B! .3! 78(+,!

#--8)480! 7<! F+0.+8)(#+! $#4-.2)O! 6.'! +.C! )/,,8)4! 4*#4! FYY! 3()*(+,! ()! V/(48! /+2(B82<! L>8-;)#BH! $8-)!

                                                        
D

!6.'H!9/+#!E#$4/-8!9*#(2#+0!7<!3()*(+,!#-8#i>-.,-8))%!L%eeJd5IIDM 
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1.;H!"#<H!5I%%MH!,(A8+!4*8!*(,*!28A82)!.3!8+3.-18;8+4!7<!4*8!F+0.+8)(#+!#+0!"#2#<)(#+!#/4*.-(4(8)O!

_*(2)4!4*8!7./+0#-<!(+!4*8!@+0#;#+!?8#!()!128#-2<!082(+8#480H!9*8!N/23!.3!9*#(2#+0!*#)!#!-8;#(+(+,!

.A8-2#$$(+,!12#(;!C(4*!"#2#<)(#! L9*/;;#1*/#H!$8-)!1.;H!"#<!5I%%MH!C*(1*!*#)!788+!4/-+80! (+4.!

].(+4!68A82.$;8+4!@-8#!L]6@MO!'()*8-;8+!.3!7.4*!1./+4-(8)!*#A8!-(,*4)!4.!3()*!(+!4*8!]6@H!#+0!4*()!()!

#+! #-8#! .3! *(,*! 2.+,4#(2! 4/+#! (+48-#14(.+O! _*8+! (+48-A(8C80H! 3()*8-)! )4#480! 4*#4! 1#41*8)! C8-8!

-81.-080!:#4(4/08!%5I!fIc!#+0!#22!2.,7..B)!,8+8-#22<!1.+4#(+!4*8!)#;8!-838-8+18O!9*()!2.1#4(.+!()!C822!

C(4*(+!4*8!9*#(!QQ\!#+0!#4!A#-(#+18!C(4*!*()4.-(1!1#41*8)!L6.'H!5IIDMH!C*8+!*()4.-(1#22<H!;/1*!.3!4*8!

N/23! .3! 9*#(2#+0! 3()*! C#)! 1#/,*4! ./4)(08! 4*8! QQ\H! #+0! (4! ()! $-8)8+42<! /+128#-! C*84*8-! #14(A(4<!

1.+4(+/8)!./4)(08!4*8!]6@!.-!+.4O!9*8!-80/14(.+!(+!1#41*!C(4*(+!4*8!N/23!.3!9*#(2#+0!C./20!)/,,8)4!

4*#4! FYY!#14(A(4<! (3! (4!8W()4)H! ()!$-.7#72<!V/(48! 2.CH!7/4! 2.1#4(.+!.3! 3()*(+,!#14(A(4<!C./20!*#A8!4.!78!

A8-(3(80!4.!1.+3(-;!C*84*8-!FYY!C#)!#!)(,+(3(1#+4!())/8!.-!+.4O!

!

, !
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'(,/-8!%&!6()4-(7/4(.+!.3!9*#(2#+0)!:.+,4#(2!4/+#!1#41*!L4.++8)MH!5IID!

 
 
 
!

F+! -8)$814! 4.! 4*8! @+0#;#+! ?8#H! 9*#(2#+0! *#)! #+! #118))! #--#+,8;8+4! C(4*!"<#+;#-H! 4*8! '()*(+,!

X(,*4)!>-.,-#;;8H!#,-880!(+!5IIfO!@!);#22!+/;78-!.3!$/-)8!)8(+8-)!L8)4(;#480!4.!78!%D!(+!+/;78-M!

*#A8!#118))!4.!"<#+;#-!C#48-)!L9*/;;#1*/#H!$8-)!1.;H!5I%%MO!

!

E/--8+4!3()*(+,!,-./+0)!#-8!)$-8#0!./4!3-.;!#-./+0!%h!+#/4(1#2!;(28)!.33)*.-8!4.!4*8!;.-8!0()4#+4!

3()*(+,! ,-./+0)! (+! 4*8! 088$! C#48-)! .33! E*/;$*.+! >-.A(+18! 4.! R#B*.+! ?-(! 9*#;;#-#4! >-.A(+18!

L"#-1*!4.!@/,/)4MH!;.A(+,!4.!4*8!@+0#;#+!?8#!784C88+!L@/,/)4!4.!R.A8;78-M!3-.;!4*8!)./4*8-+!

>-.A(+18!.3!9-#+,!4.!"<#+;#-!C#48-)!#+0!4*8+!.33!9-#4!>-.A(+18!(+!4*8!N/23!.3!9*#(2#+0!LR.A8;78-!

4.! ]#+/#-<MO! 9*8! '()*(+,! )8#).+)! (+! 4*8! N/23! .3! 9*#(2#+0! #-8! #3381480! 7<! Q2! R(+.! #+0! :#! R(+#!

.)1(22#4(.+)O!!

 
9*#(!1#41*8)!#-8!-8$.-480!4.!*#A8!788+!3#(-2<!)4#728!(+!4*8!N/23!.3!9*#(2#+0O!9*8!1#41*!4-8+0)!)*.C!

(+1-8#)8)! /$! /+4(2! 5IID! L'(,/-8! 5MH! 7/4! 4*8+!C*8+! 1.;$#-(+,! C(4*! 4*8! 5IIe! 1#41*! L9#728! %MH! (4! ()!

8A(08+4! 4*#4! 4*8-8!*#)!788+!#!;#-B80!-80/14(.+! 3-.;!5IID!#)!#! -8)/24!.3! 4*8! 2.))! (+!0()4#+4!C#48-!

#118))O!@!)(,+(3(1#+4!())/8!()!4*#4!;.)4!1#41*8)!#-8!-8$.-480!3-.;!#-8#!T!Lo!JIkMO!?.;8!.3!4*8!#-8#!

3.-;)!$#-4!.3!4*8!]6@O!F4! ()!/+128#-!*.C8A8-H!$-8!-8;.A#2!.3!-81($-.1#2!-(,*4)!#118))!C(4*!"#2#<)(#H!

*.C!;/1*!.3!4*8!1#41*!;#<!*#A8!788+!4#B8+!./4)(08!4*8!]6@!#-8#H!(+12/0(+,!(+4.!F+0.+8)(#+!C#48-)O!!

9*8!2(B82(*..0!()!4*#4!9*#(2#+0!;#<!*#A8!2.)4!#118))!4.!#)!;/1*!#)!KIk!.3!4*8!N/23!.3!9*#(2#+0a?./4*!

E*(+#!?8#!-8)./-18H!#348-!5IIDO!!!

!

E.+4-#)4(+,!0#4#!3.-!4*8!@+0#;#+!?8#!(22/)4-#48)!#!;.-8!C.--<(+,!4-8+0!L'(,/-8!=MO!_*(2)4!#)!$8-!4*8!

N/23! .3! 9*#(2#+0H! 4*8-8!*#A8!788+!+.4#728! -80/14(.+)! (+! 1#41*H!"X'6T!$#$8-)! #2).! 1(48! )(,+(3(1#+4!

-80/14(.+)! (+! E>YQ! 3.-! 4*8! @+0#;#+! ?8#H! C(4*! 1#41*8)! (+! 4*8! );#228-! )1#28! 32884)! 3#22(+,! 4.!

#$$-.W(;#482<!.+8!V/#-48-!.3!*()4.-(1!28A82)!.A8-!#!D!<8#-!$8-(.0!L/'031@''2,!"#$%,32(,Q'+<&?$2,!"#
$%MO!!
,
,
,
,
,
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C4*?6$,-O,R?60$,0$42$,<3%<&$0,42,%&$,M?)8,'8,:&34)32(,W42<)?($0,3)),840&42*,0$<%'60Y,

 
?./-18&!6.'!R.48!N.9!dl!N/23!.3!9*#(2#+0n!@!^!T!#-8!./4)(08!48--(4.-(#2!C#48-)!m!?88!"#$!%M!

 
C4*?6$,.O,R?60$,0$42$,<3%<&$0,42,%&$,/2(3132,F$3,W42<)?($0,3)),840&42*,1$%&'(0Y,

 

?./-18&!6.'!R.48!@"!l!@+0#;#+!?8#!LEH6!^!Q!#-8!./4)(08!48--(4.-(#2!C#48-)!m!?88!"#$!%M!

4. BIOLOGY 

E"!,F%'<G,300$001$2%,

:.+,4#(2!4/+#!B!"#$$#%&'($))(*C& ()!#+!.18#+(1!)$81(8)!4*#4!3.-;)!)1*..2)!.3!A#-<(+,!)(P8)O! F4! ()!;.)4!

#7/+0#+4!.A8-!#-8#)!.3!7-.#0!1.+4(+8+4#2!)*823O!:.+,4#(2!4/+#!,-.C)!4.!#-./+0!%fD!1;!':!.-!=DOe!B,H!

7/4!4*8!;.)4!1.;;.+!)(P8!(+!4*8!F+0(#+!G18#+!-#+,8)!3-.;!fI!4.!KI!1;O!:.+,4#(2!4/+#!,-.C)!-#$(02<!

I!

%IHIII!

5IHIII!

=IHIII!

fIHIII!

DIHIII!

hIHIII!

KIHIII!

JIHIII!

eIHIII!

%eeK! %eeJ! %eee! 5III! 5II%! 5II5! 5II=! 5IIf! 5IID! 5IIh!

NG9j@jT!

NG9!

@jT!



IOTC-2011-WPNT01-INF11 

12 
 

4.!-8#1*!fI!4.!fh!1;!(+!':!(+!.+8!<8#-O!9*8!)(P8!1#/,*4!C(4*(+!4*8!-#+,8!.3!4*8!)4.1B!C#)!5KdD5!1;!

LU8)#B(H!%eJKMO!9*8!;.0#2!28+,4*!.3!4*8!1#41*!L':M!()!#4!=hdfI!1;!LE*#+4#C.+,H!%eeKMO!

,

9*8! )$#C+(+,! )8#).+! A#-(8)! #11.-0(+,! 4.! 2.1#4(.+O! G33! 4*8! Q#)4! 1.#)4H! 4*8! )8#).+! 1.;;8+18)! (+!

]#+/#-<! 4.! '87-/#-<! #+0!@$-(2! 4.! ]/+8H! 1.--8)$.+0(+,!C(4*! 4*8! $8#B! 3()*(+,! )8#).+)O!G33! 4*8!C8)4!

1.#)4! .3! 9*#(2#+0H! 4*8-8! #-8! 4C.! 0()4(+14! )$#C+(+,! )8#).+)&! ]#+/#-<d@$-(2! #+0! @/,/)4d?8$48;78-O!

9*8!2#448-!$8-(.0!1.--8)$.+0)!4.!4*8!$8#B!3()*(+,!)8#).+!3.-!4*8!@+0#;#+!?8#O!

!

R.!V/#+4(4#4(A8!)4.1B!#))8));8+4!()!1/--8+42<!#A#(2#728!3.-!2.+,4#(2!4/+#!(+!8(4*8-!4*8!F+0(#+!G18#+!.-!

3.-! 4*8! ?./4*! E*(+#! ?8#O! ! 9*8-83.-8! 4*8! )4.1B! )4#4/)! .3! 4*8)8! )4.1B)! ()! /+18-4#(+O! 9*8! ?1(8+4(3(1!

E.;;(4488!.3! FG9E!+.48)!4*8!1#41*8)!.3! 2.+,4#(2! 4/+#!*#A8!*.C8A8-!788+! (+1-8#)(+,H!#+0!4*#4! 4*8!!

$.)(4(.+!.3!2.+,4#(2!4/+#!)*./20!78!-8A(8C80!#4!4*8!3(-)4!;884(+,!.3!4*8!FG9E!_.-B(+,!>#-4<!.+!R8-(4(1!

9/+#)!LFG9E!-8$.-4H!5IIeM

h

O!R.!#448;$4!*#)!788+!;#08!7<!_E>'E!4.!#))8))!4*8!)4#4/)!.3!2.+,4#(2!.-!

#+<!.4*8-!+8-(4(1!4/+#)!#)!4*()!()!+.4!1.A8-80!C(4*(+!4*8!@,-88;8+4!4*#4!8)4#72()*80!4*8!E.;;())(.+O!

"X'6T!8)4(;#48!3-.;!).;8!.3! 4*8!8W()4(+,!)4.1B!)(P8!$#-#;848-)!4*#4! 4*8!N/23!.3!9*#(2#+0!4/+#! ()!

.A8-!8W$2.(480!7<!784C88+!Dd%Dk!L>8-;#)#BH!$8-)!1.;H!"#<!5I%%M!#+0!$.))(72<!;.-8!*8#A(2<!.A8-!

8W$2.(480! (+! 4*8! @+0#;#+! ?8#! #)! #! 1.+)8V/8+18! .3! *8#A<! [/A8+(28! .A8-3()*(+,! (+! 4*8! 1#)8! .3! 4*8!

2#448-O!!

!

9*8!)4.1B!)(P8!.3!4/+#!1#++.4!78!8)4(;#480!3-.;!#+!#-8#!2(;(480!.+2<!4.!9*#(!C#48-)!781#/)8!4/+#)!

#-8!*(,*2<!;(,-#4.-<!)$81(8)O!9*8<!;(,-#48!78<.+0!4*8!9*#(!C#48-)!.+!4*8!Q#)4!1.#)4O!:.+,4#(2!4/+#!

*#A8!788+!-8$.-480!.11/--(+,!.+!4*8!80,8!.3!)*823!#-8#)!.3!8#)48-+!F+0.+8)(#!#+0!(+!4*8!>*(2($$(+8)H!

>#$/#! R8C! N/(+8#! #+0! @/)4-#2(#O! F+! 9*8! @+0#;#+! ?8#! 4*8! )4.1B)! ;(,-#48! 4*-./,*! 4*8! 8+4(-8!

"#2#11#!?4-#(4H!4*-./,*./4!4*8!@+0#;#+!?8#!#+0!#1-.))!R.-4*!#+0!_8)4!?/;#4-#O!".-8!)4/0(8)!#-8!

-8V/(-80!4.!8W$2#(+!4*8(-!0()4-(7/4(.+O!!

E"-,H40%64@?%4'2,

U8)#B(!L%eJKM!)/,,8)4)!4*#4!4*8-8!()!#!*(,*!$-.7#7(2(4<!4*#4!4*8-8!#-8!+/;8-./)!2.+,4#(2!4/+#!)4.1B)!

L)823d)/)4#(+(+,!/+(4)M!4*-./,*./4!4*8!0()4-(7/4(.+#2!-#+,8!.3!4*8!)$81(8)O!?8A8-#2!#/4*.-)!*#A8!+.480!

0(338-8+18)! (+!1*#-#148-)!.3! 2.+,4#(2! 4/+#! 3-.;!A#-(./)!#-8#)! 4*-./,*./4! (4)! -#+,8O!?8-A8+4<! L%eDhM!

3./+0!7.0<!08$4*! #+0!0()4#+18! 3-.;! 4($! .3! )+./4! 4.! .-(,(+! .3! 3(-)4! 0.-)#2! 3(+! .3! 3()*! 3-.;!C8)48-+!

@/)4-#2(#!4.!0(338-!)(,+(3(1#+42<!3-.;!4*.)8!;8#)/-8;8+4)!3.-!3()*!.3!+.-4*8-+!#+0!8#)48-+!@/)4-#2(#O!

_(2).+!L%eJ%7M!1.+12/080!3-.;!#!)4/0<!.3!%=!;.-$*.;84-(1!;8#)/-8;8+4)!4*#4!3()*!3-.;!C8)48-+!

@/)4-#2(#!*#0! 2#-,8-!*8#0H!088$8-!7.0<H!#+0! 2.+,8-!$814.-#2! 3(+!4*#+!3()*!3-.;!>#$/#!R8C!N/(+8#O!

N(77)!#+0!E.228448!L%ehKM!3./+0!4.4#2!,(22-#B8-!1./+4)!3.-!3()*!3-.;!?./4*8#)4!@)(#!#+0!@/)4-#2(#!4.!78!

)(;(2#-! 4.! .+8! #+.4*8-! #+0! 28))! 4*#+! 1./+4)! .3! 3()*! 3-.;! F+0(#! #+0! X80! ?8#O! ?(2#)! L%ehKM! 3./+0!

)(,+(3(1#+4!0(338-8+18)!(+!4*8!+/;78-!.3!,(22-#B8-)H!8)$81(#22<!.+!4*8!2.C8-!2(;7H!3.-!3()*!3-.;!C8)48-+!

#+0!+.-4*8-+!@/)4-#2(#!A8-)/)!3()*!3-.;!F+0(#O!?(,+(3(1#+4!0(338-8+18)!C8-8!#2).!3./+0!(+!4*8!+/;78-!

.3!,(22-#B8-)!3.-!3()*!3-.;!G;#+H!#)!1.;$#-80!4.!4*.)8!3-.;!4*8!N/23!.3!"#++#-!(+!4*8!)./4*8#)48-+!

$#-4! .3! F+0(#! L@70/2*#288;H! %eJeMO! :8C()! L%eJ%M! 3./+0! 3(W80! #+0! 2#-,8! 0(338-8+18)! (+! 8+P<;8!

3-8V/8+1(8)! 3.-! 2.+,4#(2! 4/+#! 3-.;! "#2#<)(#! #+0! @/)4-#2(#O! 9*8)8! 0(338-8+18)! (+! ;.-$*.;84-(1H!

;8-()4(1H! #+0! 82814-.$*.-84(1! 1*#-#148-)! ;#<! -832814! 0()4(+14! )4.1B)O! :.+,4#(2! 4/+#! ()! 8))8+4(#22<! #!

+8-(4(1! )$81(8)! C(4*! ;.)4! $*#)8)! .3! (4)! 2(38! 1<128! 1.+3(+80! 4.! 4*8! 1.+4(+8+4#2! )*823O! :.+,)*.-8!

;(,-#4(.+)H!C(4*./4!#+<!7-8#B)!(+!4*8!1.+4(+8+4#2!)*82A8)!;#<!28#0!4.!)$81(#4(.+

K

O!9*()!)/,,8)4)!4*#4!

4*8!@+0#;#+!?8#!#+0!N/23!.3!9*#(2#+0!)4.1B!;#<!78!.+8!#+0!4*8!)#;8!)$81(8)H!#+0!4*8!-#+,8!.3!4*8!

                                                        
h

!?/7)8V/8+4!;(+/48)!.3!FG9E!;884(+,)!0(0!+.4!(+0(1#48!4*#4!3/-4*8-!0()1/))(.+!.+!R8-(4(1!4/+#)!*#0!4#B8+!

$2#18O! 
K

!?$81(3(1#4(.+!;8#+)!4*#4!4.+,,.2!1./20!8A.2A8!(+4.!0()4(+14!,8+84(1#22<!(08+4(3(#728!)$81(8)!3-.;!)/7!-8,(.+)O!

Z.C8A8-H!4*8-8!*#)!788+!+.!#448;$4!4.!1.--82#48!4*8!(+48-#14(.+!#+0!2(+B#,8)!784C88+!)$81(8)!3-.;!4*8!N/23!

.3!9*#(2#+0!.-!4*8!@+0#;#+!?8#O 
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)4.1B!1./20!8W48+0!3-.;!F+0(#!(+!4*8!_8)4!4.!`(84+#;!(+!4*8!Q#)4!L@!:8C()H!$8-)!1.;H!"#<!5I%%MO!!

#3;,-O,H40%64@?%4'2,'8,)'2*%34),0;$<4$0,'<<?6642*,42,%&$,:&34)32(,

 
Source: FishBase (http://www.aquamaps.org/receive.php) 
!

E".,I4')'*4<3),83<%'60,

?.;8!B8<!7(.2.,(1#2! 3#14.-)! #)).1(#480!C(4*! 4*8! )$81(8)! #-8! 1(480! 3-.;!U8)#B(! %eJKO! ?.;8! )$81(3(1!

1.+12/)(.+)!#-8&!

!

• :.+,4#(2! 4/+#! *#A8! 3#(-2<! *(,*! -#48)! .3! +#4/-#2! ;.-4#2(4<H! d! IOf5e! 3.-! 2.+,4#(2! 4/+#! L)(P8)!

-#+,(+,!3-.;!55!4.!%%h!1;H!3.-B!28+,4*!

• ?8W!-#4(.)!.3!2.+,4#(2!4/+#!3./+0!4.!78!!%&!%!(+!7.4*!4*8!?./4*!E*(+#!?8#H!.33!4*8!C8)4!1.#)4!.3!

9*#(2#+0O!

• 9C8+4<d4C.!1;!$-8!#0/24)!#-8!-81-/(480!4.!4*8!$/-)8d)8(+8!3()*8-<!(+!4*8!N/23!.3!9*#(2#+0O!!

• '(34<!$8-18+4!.3!4*8!38;#28)!C8-8!)8W/#22<!;#4/-8!#4!=eh!;;!(+!).;8!#-8#)!L@/)4-#2(#!#+0!

>#$/#!R8C!N/(+8#M!7/4!2.+,4#(2!4/+#!3-.;!?./4*8#)4!@)(#!;#4/-8!#4!#!);#228-!)(P8O!Z.C8A8-H!

4*8!2(48-#4/-8!,(A8)!+.!)(P8!m!4*()!+880)!).;8!12#-(3(1#4(.+O!!!

• :.+,4#(2!()!#)).1(#480!C(4*!#!3#)4!,-.C4*!1/-A8!7#)80!.+!4*8!-8)/24)!.3!4#,,(+,!8W$8-(;8+4)!(+!

@/)4-#2(#!L7/4!+.!)/1*!8W$8-(;8+4)!*#A8!.11/--80!(+!?Q!@)(#+!C#48-)M!

• 9*8!'81/+0(4<!.3! 2.+,4#(2! 4/+#! -#+,(+,! (+! )(P8! 3-.;!f=OJ! 4.!feO%! 1;!A#-(80! 3-.;!%O5! 4.!%Oe!

;(22(.+!8,,)!#+0!#A8-#,80!%Of!;(22(.+!8,,)O!

9#728!5!782.C!$-.A(08)!#!)/;;#-<!.3!0#4#!8W4-#1480!3-.;!'()*T#)8O!

!

:3@)$,-O,%36*$%,0;$<4$0,0?1136+,'8,@4')'*4<3),<&363<%$640%4<0,8'6,)'2*%34),%?23,

D"-3-@'83/%'/@%& ;($)'-/*&'#$-&B!"#$$#%&'($))(*C&
@A8-#,8!#,8!#4!;#4/-(4<! 5d=!<8#-)!

@A8-#,8!;#W(;/;!#,8! %I!<8#-)!
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'81/+0(4<! %O5!4.!%Oe!;(22(.+!8,,)!#+0!#A8-#,80!%Of!;(22(.+!8,,)O!

@A8-#,8!;#W(;/;!)(P8! KIOI!1;!':!

@A8-#,8!)(P8!#4!;#4/-(4<!L1.;;.+M! 5h!1;!':!

X8$-.0/14(A8!)4-#48,<! G$8+!C#48-!

9-.$*(1! 28A82! L3-.;! 0(84! 1.;$.)(4(.+! /+28))!

.4*8-C()8!)4#480M!

fOD!)O8O!IOKK!T#)80!.+!0(84!)4/0(8)O!

X8)(2(8+18! Z(,*&! "80(/;H! ;(+(;/;! $.$/2#4(.+! 0./72(+,! 4(;8!

%Of!d!fOf!<8#-)!LblIO=5n!#))/;(+,!4;l5dfM!

`/2+8-#7(2(4<! ".08-#48!4.!*(,*!A/2+8-#7(2(4<!LfK!.3!%IIM!!

?./-18&!CCCO'()*T#)8O.-,!

 
T81#/)8!.3!#!2#1B!.3!)4.1B!!#))8));8+4!0#4#H!4*()!)$81(8)!C(22!78!)/7[81480!4.!#!X()B!@))8));8+4H!#)!

)84!./4!!(+!4*8!"?E!'()*8-(8)!@))8));8+4!"84*.0.2.,<

J

O!

!

:3@)$,.O,RF/,R6'(?<%4A4%+,32(,F?0<$;%4@4)4%+,3%%64@?%$0,'8,)'2*%34),840&$6+,42%$63<%4'20,
!

D"-3-@'83/%'/@& E8./$/'/($& F/%<&B>@(38C&
@A8-#,8!#,8!.3!;#4/-(4<! pD!<8#-)! :.C!L%M!

@A8-#,8!;#W(;/;!#,8! p!%I!<8#-)! :.C!L%M!

'81/+0(4<! ! 5IHIII!8,,)! :.C!L%M!

@A8-#,8!;#W(;/;!)(P8! %IId=II!1;! "80(/;!L5M!

@A8-#,8!)(P8!#4!;#4/-(4<! p!fI!1;! :.C!L%M!

X8$-.0/14(A8!)4-#48,<! T-.#01#)4!)$#C+8-! :.C!L%M!

9-.$*(1!28A82! p!5OKD! :.C!L%M!

@A#(2#7(2(4<! LGA8-2#$! .3! )$81(8)!

-#+,8M!

o=Ik!! Z(,*!L=M!

Q+1./+48-#7(2(4<!LZ#7(4#4M! Z(,*!.A8-2#$!C(4*!3()*(+,!,8#-! Z(,*!L=M!

?82814(A(4<! %d5!4(;8)!;8)*!)(P8!a!o!5!4(;8)!

;8)*!)(P8!

"80(/;!L5M!4.!Z(,*!L=M!

>.)4!1#$4/-8!;.-4#2(4<! X84#(+80!)$81(8)! Z(,*!L=M!

!?./-18&!"?E!'()*8-(8)!@))8));8+4!"84*.0.2.,<!L$$!%IDM!

6. ENVIRONMENTAL INTERACTIONS 

="!,,,,J$%342$(,0;$<4$0,

:.+,4#(2!4/+#!#-8!,8+8-#22<!3./+0!(+!4*8!+8-(4(1!-8,(;8!C(4*!B#C#B#C#!L+#'",$$#%&-../$/%C!#+0!3-(,#48!
4/+#! L0#1/%& '"-2-34M!#+0!)B($[#1B! 4/+#! L5-'%#6($#%&78*-9/%CO! ! ?B($[#1B! 4/+#! L5-'%#6($#%&78*-9/%M!
#+0!3-(,#48!4/+#!L0#1/%&'"-2-34M!#-8!1#/,*4!#)!#!7<1#41*!(+!4*8!@+0#;#+!?8#!3()*8-<H!#11./+4(+,!3.-!

%hk!#+0!hk!.3!4*8!4.4#2!-8)$814(A82<H!7/4!-#-82<!(+!4*8!N/23!.3!9*#(2#+0!3()*8-<O!9*8-8!C8-8!#+810.4#2!

-8$.-4)!.3!)B($[#1B!1#/,*4!(+!4*8!N/23!.3!9*#(2#+0!3()*8-<!7/4!-8$-8)8+4(+,!+.!,-8#48-!4*#+!Dk!.3!4*8!

4.4#2! 1#41*O! T81#/)8! 4*8! .A8-#22! A.2/;8)! #-8!;(+.-H! (4! *#)! 788+! 081(080! 4.! 8W12/08! 4*8)8! )$81(8)!

3-.;!4*8!#))8));8+4O!!!!!

Table 4O,%36*$%,0;$<4$0,0?1136+,'8,@4')'*4<3),<&363<%$640%4<0,8'6,G3T3G3T3,

D"-3-@'83/%'/@%& 5-6-<-6-&BGHAC&
@A8-#,8!#,8!#4!;#4/-(4<! 5d=!<8#-)!

@A8-#,8!;#W(;/;!#,8! D!<8#-)!

'81/+0(4<! %O5!4.!%Oe!;(22(.+!8,,)!#+0!#A8-#,80!%Of!;(22(.+!8,,)O!

@A8-#,8!;#W(;/;!)(P8! %IIOI!1;!

                                                        
J

!*44$&aaCCCO;)1O.-,a0.1/;8+4)a)1*8;8d

0.1/;8+4)a;84*.0.2.,(8)a'()*8-(8)i@))8));8+4i"84*.0.2.,<O$03aA(8C 
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@A8-#,8!)(P8!#4!;#4/-(4<!L1.;;.+M! hIOI!1;!

X8$-.0/14(A8!)4-#48,<! G$8+!C#48-!

9-.$*(1!28A82!L3-.;!0(84!1.;$.)(4(.+!

/+28))!.4*8-C()8!)4#480M!

fOD!)O8O!IOKe!T#)80!.+!0(84!)4/0(8)O!

X8)(2(8+18! Z(,*H!;(+(;/;!$.$/2#4(.+!0./72(+,!4(;8!28))!4*#+!%D!;.+4*)!LblIOfd

IODn!4;l=n!'81l5%IHIIIM!

`/2+8-#7(2(4<! ".08-#48!A/2+8-#7(2(4<!L=K!.3!%IIM!

Sources: FishBase.org, peer review papers 
 
:3@)$,9O,RF/,R6'(?<%4A4%+,32(,F?0<$;%4@4)4%+,3%%64@?%$0,'8,G3T3G3T3,840&$6+,42%$63<%4'20,
D"-3-@'83/%'/@& E8./$/'/($& F/%<&B>@(38C&
@A8-#,8!#,8!.3!;#4/-(4<! pD!<8#-)! :.C!L%M!

@A8-#,8!;#W(;/;!#,8! p!%I!<8#-)! :.C!L%M!

'81/+0(4<! ! 5IHIII!8,,)! :.C!L%M!

@A8-#,8!;#W(;/;!)(P8! %IId=II!1;! "80(/;!L5M!

@A8-#,8!)(P8!#4!;#4/-(4<! fId5II!1;! "80(/;!!L5M!

X8$-.0/14(A8!)4-#48,<! T-.#01#)4!)$#C+8-! :.C!L%M!

9-.$*(1!28A82! p!5OKD! :.C!L%M!

@A#(2#7(2(4<! LGA8-2#$! .3! )$81(8)!

-#+,8M!

o=Ik!! Z(,*!L=M!

Q+1./+48-#7(2(4<!LZ#7(4#4M! Z(,*!.A8-2#$!C(4*!3()*(+,!,8#-! Z(,*!L=M!

?82814(A(4<! %d5!4(;8)!;8)*!)(P8!a!o!5!4(;8)!

;8)*!)(P8!

"80(/;!L5M!4.!Z(,*!L=M!

>.)4!1#$4/-8!;.-4#2(4<! X84#(+80!)$81(8)! Z(,*!L=M!

,
 
="- I+<3%<&,0;$<4$0,
 
6#4#!#-8!+.+!8W()48+4!7/4H!#+810.4#22<H!7<1#41*!0.8)!+.4!.11/-!#)!+.!3()*!#-8!0()1#-080H!.-![/A8+(28!

4/+#)!#+0!.4*8-!)$81(8)!8)1#$8!3-.;!4*8!2#-,8-!;8)*8)!LfDd%II;;!0(#;848-MO!

=".,K2(32*$6$(L,%&6$3%$2$(,32(,;6'%$<%$(,

:.+,4#(2!4/+#!C8-8!3./+0!C(4*!.+2<!D!./4!.3!#!4.4#2!.3!D%I!$.-$.()8!$.0)!.7)8-A80!#+0!C(4*!+.+8!.3!

4*8!h!C*#28)!)(,*480!.33!4*8!C8)4!1.#)4!.3!9*#(2#+0O!Z.C8A8-H!4*()!)$81(8)!C#)!3./+0!/+08-!#!)1*..2!

.3!C*#28!)*#-B)!LF"/$@(4($&',7#%M!#+0!)/118))3/22<!3()*80!C(4*!$.28d#+0d2(+8!LU8)#B(H!%eJKMO!'()*8-)H!
C*8+! (+48-A(8C80!;#08!+.! -838-8+18! 4.! (+48-#14(.+)!C(4*!C*#28)H! 4/-428)!.-! )*#-B)O! 9*()! (+0(1#48)!

4*#4!4*8-8!;#<!78!).;8!$.48+4(#2!3.-!(+48-#14(.+!C(4*!C*#28!)*#-B)H!7/4!4*8-8!()!+.!3()*8-<!)$81(3(1!

(+3.-;#4(.+!#A#(2#728!4.!,#/,8!4*8!28A82!.3!-()BO!6-O!b#+[#+#!@0/2<#+/B.).2H!6.'!L$8-)!1.;M!1.+3(-;)!

4*#4! 4*8-8! ()!+.!8A(08+18!.3! (+48-#14(.+)!C(4*!C*#28!)*#-B)!.-! (+0880!#+<!.4*8-!184#18#+!.-!)*#-B!

)$81(8)O!

?8A8+4<d4*-88!$8-18+4!.3!#22!3()*!)1*..2)!)(,*480!0/-(+,!$.28d#+0d2(+8!#14(A(4(8)!C8-8!#11.;$#+(80!7<!!

7(-0)O! >8-18+4#,8)! .3! 2.+,4#(2H! B#C#B#C#H! )B($[#1BH! #+0! 3-(,#48! 4/+#! )1*..2)! #11.;$#+(80! 7<! 7(-0!

32.1B)! C8-8! )(;(2#-! #+0! -#+,80! 3-.;! hJk! 4.! KDk! LU8)#B(H! %eJKMO! ?..4<! 48-+)! C8-8! 0.;(+#+4! #+0!

8)$81(#22<! 1.;;.+! (+! 4*8! .18#+(1! #+0! ./48-d+8-(4(1! -8,(;8)O! _*(48! 48-+)! #+0! ,/22)! C8-8! ;.-8!

1.;;.+!(+!4*8! (++8-d+8-(4(1H!C*8-8#)!3-(,#48!7(-0)!#+0!)*8#-C#48-)!C8-8!1.;;.+!4*-./,*./4!4*8!

+8-(4(1!-8,(;8!L:88H!%eJ5MO!

9*#(2#+0!*#)!R.4(3(1#4(.+)!(+!$2#18!LEZ@X"H!5IIDM!4*#4&!

!

• >-.*(7(4!3()*(+,!.+!#22!B(+0)!.3!)8#!4/-428)!#+0!4.-4.()8)H!!

• >-.*(7(4!3()*(+,!.3!0.2$*(+)!
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• >-.*(7(4!3()*(+,!#+0!-848+4(.+!.3!_*#28!)*#-B!

!

="E,I$2%&4<,41;3<%,

9*8!3()*!#-8!4#-,8480!(+!4*8!C#48-!1.2/;+!#+0!4*8-83.-8!,8#-!0.8)!+.4!(+48-#14!C(4*!4*8!)8#!780O!!

="9,,,,:6';&4<,$88$<%0,

R8-(4(1! 4/+#)! #-8! -82#4(A82<!*(,*! (+! 4*8! 3..0! 1*#(+! #+0!#)! )/1*H! 4*8-8! #-8!/+2(B82<! 4.!78! )(,+(3(1#+4!

81.)<)48;! -82#480! ())/8)O! R8A8-4*828))H! "'X6T! #-8! -8$.-480! 4.! ;#B8! #))8));8+4)! .3! )4.;#1*!

1.+48+4)H!#+0!4*()!(+3.-;#4(.+!1./20!78!380!(+4.!#+!81.)<)48;!4<$8!;.082O!

="=,5%&$6,41;3<%0",,

 
9*8-8!#-8!+.!B+.C+!+8,#4(A8!81.)<)48;!(;$#14)O!'@6)!#-8!+.4!08$2.<80!7<!4/+#!$/-)8!)8(+8-)O!!

!

7. DATA COLLECTION AND RESEARCH 

B"!,H3%3,<'))$<%4'2,

9C.!6.'!.-,#+(P#4(.+)!1.22814H!$-.18))H!#+#2<)8H!#+0!-8$.-4!3()*!2#+0(+,!0#4#H!+#;82<H!4*8!'()*8-(8)!

?4#4()4(1)! @+#2<)()! #+0! X8)8#-1*! N-./$! L'?@XNM! #+0!"#-(+8! '()*8-(8)! X8)8#-1*! #+0! 68A82.$;8+4!

T/-8#/!L"X'6TMO!'?@XN!1.22814)!0#4#!4*-./,*./4!4*8!1./+4-<H!3.-!+#4(.+#2!3()*8-(8)!)4#4()4(1)H!C*(28!

"X'6T!1.22814)!0#4#!3-.;!!2#-,8!4.!;(0028d)1#28!3()*8-(8)!(+!9*#(!_#48-)!3.-!-8)8#-1*!$/-$.)8)O!!

!

'?@XN! 1.22814)! 0#4#! (+! 1.22#7.-#4(.+!C(4*! >-.A(+1(#2! '()*8-(8)!G33(18)H! +#;82<H! L#M!;#-(+8! 3()*8-(8)!

)4#4()4(1)!7#)80!.+!4*8!)#;$28!)/-A8<!L2.,7..B!)/-A8<M!#+0!L7M!;#-(+8!3()*8-(8)!)4#4()4(1)!7<!2#+0(+,!

$2#18)O! 6#4#! 1.22814(.+! 1.A8-)! 4*8! =! )$81(8)! .3! +8-(4(1! 4/+#! #+0! 4/+#! 2(B8! )$81(8)H! +#;82<H! B(+,!

;#1B8-82H!2.+,4#(2!4/+#!#+0!8#)48-+!2(4428!4/+#H!#)!C822!#)!833.-4!0#4#!L0#<)!3()*80MO!

!

"#-(+8!3()*8-(8)!)4#4()4(1)!#-8!7#)80!.+!#!)#;$28!)/-A8<!;/24($2(80!/$C#-0)!7#)80!.+!4*8!+/;78-!.3!

2(18+)80!A8))82)!.3!8#1*!3()*(+,!1#48,.-<!(+!8#1*!$.-4O!9*8!0#4#!()!8W4-#1480!3-.;!2#+0(+,!0812#-#4(.+)!

#+0!1./+480!#,#(+)4! 4*8!$-.A(+18!C*8-8! 4*8! 3()*(+,!,8#-! ()! -8,()48-80!+.!;#448-!C*8-8! 4*8!A8))82!

#14/#22<!2#+0)!(4)!1#41*O!'?@XN!*#)!788+!1.+0/14(+,!)/-A8<)!.3!4*()!4<$8!#4!=K!)8281480!2#+0(+,!$2#18)!

#2.+,! 9*#(! 1.#)4)! )(+18! %eKfO! 9*()! 0#4#! ()! -8! (+48-$-8480! 3.22.C(+,! 8W4-#$.2#4(.+! .3! (+3.-;#4(.+!

,28#+80!3-.;!A8))82!2.,7..B)H!3-.;!#!)#;$28!)(P8!.3!%Ik!3.-!4*8!$/-)8!)8(+8!)814.-O!R.!7<1#41*!.-!

Q9>!)$81(8)!(+48-#14(.+)!#-8!-81.-080!(+!4*8!2.,7..B)O!!'?@XN!*#)!788+!1.22814(+,!2.,7..B!0#4#!)(+18!

%ehfO! '?@XN!$-.0/18)! 3(A8!$/72(1#4(.+)!8#1*!<8#-H!+#;82<H! '()*8-(8)!?4#4()4(1)!.3!9*#(2#+0H!"#-(+8!

'()*8-(8)! ?4#4()4(1)! T#)8! .+! 4*8! ?#;$28! ?/-A8<H! 9*8! :#+0(+,! >2#18! ?/-A8<! #+0! 9*#(! '()*(+,!`8))82)!

?4#4()4(1)! #+0! '()*(+,!E.;;/+(4<! >-.0/14(.+! ?/-A8<O! 9*.)8!$/72(1#4(.+)! #-8!0()4-(7/480! 4.! #22!6G'!

.-,#+(P#4(.+)O!

 
"X'6T!#2).! 1.22814!0#4#O! 9*()! (+12/08)! )$81(8)! 1#/,*4! L(+12/0(+,! #22! +8-(4(1! 4/+#)MH!C8(,*4H!+/;78-!

#+0!)(P8!3-8V/8+1<H!#+0!833.-4!L0#<)!3()*80H!3()*(+,!4-($!28+,4*!#+0!*./-)!3()*80MO!@22!0#4#!1.2281480!7<!

"X'6T! #-8! (+$/4480H! $-.18))80! #+0! #+#2<P80! #+0! -8$.-480! #+0! $/72()*80! #)! "X'6T! 481*+(1#2!

$#$8-)O!"X'6T! #2).! /+08-4#B8! 2.+,! 48-;!;.+(4.-(+,! .+! 3()*! 2#-A#8H! $*<4.$2#+B4.+H! P..$2#+B4.+H!

8+A(-.+;8+4#2!$#-#;848-)!/)(+,!#!-8)8#-1*!)/-A8<!A8))82)O!R.!.7)8-A8-!$-.,-#;!8W()4)O!!Q#1*!18+4-8!

*#)! .+8! 080(1#480! -8)8#-1*! A8))82O! T.4*! 2#+0d7#)80! #+0! A8))82! )/-A8<! (+3.-;#4(.+! #-8! #)! <84! +.4!

(+1.-$.-#480! (+4.! )4.1B! #))8));8+4! ;.0822(+,OO! 9*8! .-,#+()#4(.+! *#)! 2(;(480! (+d*./)8! #7(2(4<! 4.!

/+08-4#B8! )4.1B! #))8));8+4)H! #24*./,*! #448;$4)! #-8! +.C! 78(+,! ;#08! 4.! 8)4(;#48! "?U)! 3.-! 4*8!

08;8-)#2!#+0!$82#,(1!3()*8-(8)!(+!4*8!N/23!.3!9*#(2#+0!#+0!4*8!@+0#;#+!?8#O!!>-8A(./)2<H!8)4(;#48)!.3!

8W18))! 833.-4! *#A8! 788+! /+08-4#B8+! (+! ).;8! .3! 4*8! ;#(+! 3()*8-(8)O! ! F+d*./)8! )4.1B! #))8));8+4!
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4-#(+(+,! 1/--8+42<! /)8)! #! 4-#+)2#480! '@G! $/72(1#4(.+H! #+0! +.! 48-4(#-<! 28A82! #1#08;(1! 1./-)8)! #-8!

#A#(2#728!C(4*(+!9*#(2#+0O! !_*(28! ).;8!8W48-+#2!#+#2<4(1#2! 4-#(+(+,! L8O,O!Q1.?U"aQ1.'@6M!*#)!788+!

#A#(2#728!4*-./,*!4*8!T#<!.3!T8+,#2!>-.,-#;;8!LTGT>MH!E>YQ!4-8+0)!#-8!4*8!;#(+!;8#)/-8!.3!)4.1B)!

)4#4/)!$-8)8+42<!/)80O!!R.!-8)8#-1*!$2#+!2(+B80!4.!+#4(.+#2!.7[814(A8)!1/--8+42<!8W()4)O!

8. FISHERY MANAGEMENT 

D"!,5A$63)),M'A$6232<$,

9*#(2#+0! ()! #! 1.+)4(4/4(.+#2! ;.+#-1*<! C(4*! #! 7(1#;8-#2! 28,()2#4/-8! 1.+)()4(+,! .3! #! 5II! ;8;78-!

8281480!?8+#48!#+0!#!Z./)8!.3!X8$-8)8+4#4(A8)!4*#4!1.+)()4)!.3!%II!$-.$.-4(.+#2!-8$-8)8+4#4(A8)!#+0!

fII!;8;78-)!.3!$#-2(#;8+4!8281480!3-.;!fII!1.+)4(4/8+1(8)O!!!!

!

9*8-8! #-8! 4*-88! 28A82)! .3! ,.A8-+;8+4H! R#4(.+#2! N.A8-+;8+4H! >-.A(+1(#2! N.A8-+;8+4H! #+0! :.1#2!

N.A8-+;8+4O! !9*8!R#4(.+#2!N.A8-+;8+4!1.;$-()8)! 4*8!.33(18!.3! 4*8!>-(;8!"(+()48-H!%=!"(+()4-(8)H!

#+0! =h! "(+()48-)! 1.+)4(4/4(+,! #! E#7(+84O! ! KD! $-.A(+18)! 8W()4! (+12/0(+,! 5=! 1.#)4#2! $-.A(+18)! C(4*!

-8)$.+)(7(2(4<! 3.-! 3()*8-(8)! (+)(08! h+;O! >-.A(+1(#2!N.A8-+.-)! #+0!6()4-(14!G33(18-)! #-8! #$$.(+480! 7<!

4*8!R#4(.+#2!N.A8-+;8+4!#+0!#14!#)!4*8(-!-8$-8)8+4#4(A8)O! !>-.A(+18)!#-8!0(A(080!(+4.!#!+/;78-!.3!

0()4-(14)H!*8#080!7<!0()4-(14!.33(18-)!3#22(+,!/+08-!4*8!-8)$.+)(7(2(4<!.3!4*8!>-.A(+1(#2!N.A8-+.-O!!!

!

9*8!;#(+!2#C)!,.A8-+(+,!3()*8-(8)!#-8&!

• 9*8!'()*8-(8)!@14!TOQO!%efK!L-8A()80!(+!%eD=!#+0!%eJDM!Lq4*8!@14rM!

• 9*8!@14!N.A8-+(+,!4*8!X(,*4!4.!'()*!(+!9*#(!_#48-)!TOQO!%e=e!Lq4*8!9*#(!_#48-)!@14rM!

• 9*8!9*#(!`8))82!@14!TOQO!%e=J!

9*8!@14!$-.A(08)!4*8!.A8-#-1*(+,!3-#;8C.-B!3.-! 3()*8-(8)!;#+#,8;8+4!#+0!)84)!./4!#--#+,8;8+4)!

.+! 4<$8)! .3! 3()*(+,! ,-./+0! L)#+14/#-<H! 28#)#728! #-8#H! -8)8-A80! #-8#! #+0! .$8+! #-8#MH! 2(18+1(+,! #+0!

$8+#24(8)!#+0!.338+18)O!9*8!@14!C#)!-8A()80! (+!%eJD!4.!)4-8+,4*8+!4*8!)8A8-(4<!.3!$8+#24(8)!#+0!4.!

;#B8!0.;8)4(1!A8))82)!-8)$.+)(728!3.-!#+<!0#;#,8!.-!8W$8+)8!1-8#480!C*8-8!4*8<!*#A8!A(.2#480!4*8!

2#C)!.3!#!3.-8(,+!)4#48O!!Y+08-!4*8!@14H!4*8!"(+()48-!()!8;$.C8-80!4.!;#B8!+.4(3(1#4(.+)!.+!3()*8-<!

)$81(3(1!1.+)8-A#4(.+!#+0!;#+#,8;8+4!#--#+,8;8+4)O!9*8)8!#-8!(;$28;8+480!4*-./,*!I('/./@-'/($%&
(.&'"8&J/$/%'3,&(.&0)3/@#*'#38O!9*8!@14!#2).!#22.C)!3.-!4*8!>-.A(+1(#2!N.A8-+.-!4.!;#B8!;#+#,8;8+4!

#--#+,8;8+4)! 3.-! 3()*8-(8)!C(4*(+!4*8(-!$-.A(+18H!C(4*!4*8!#,-88;8+4!.3! 4*8!"(+()48-O! !9*8!@14!*#)!

#2).!788+!/)80!(+!4*8!$#)4!4.!#$$2<!2.1#2!1.d;#+#,8;8+4!#--#+,8;8+4)O!

!

9*8! @14! *#)! -818+42<! 788+! 4*8! )/7[814! .3! #+! 8W48+)(A8! J<-! -8A(8CH! C(4*! #! -8A()80! @14! -818+42<!

)/7;(4480! 4.! $#-2(#;8+4! 3.-! )1-/4(+<O! ! 9*8! -8A()(.+)! #-8! #(;80! #4! ;.08-+()(+,! 4*8! 3()*8-(8)!

28,()2#4(.+H! ;.)4! 8W$2(1(42<! (+! 4*8! 1.+48W4! .3! /$0#4(+,! 28,()2#4(.+! 4.! (+1.-$.-#48! -838-8+18)! 4.!

(+48-+#4(.+#2!1.+A8+4(.+)H!>.-4!?4#48!"8#)/-8)H!#+0!-838-8+18!4.!4*8!81.)<)48;!#+0!$-81#/4(.+#-<!

#$$-.#1*8)!4.!3()*8-(8)!;#+#,8;8+4O!!Z.C8A8-H!4*8!-8A()80!@14!*#)!8+1./+48-80!082#<)!(+!$#))(+,!

4*-./,*!4*8!28,()2#4/-8!#+0!()!+.C!/+2(B82<!4.!-8#1*!>#-2(#;8+4#-<!#$$-.A#2!(+!5I%%O!

 
9*8! 9*#(!_#48-)! @14! 8)4#72()*8)! 9*#(2#+0c)! 48--(4.-(#2! C#48-)! #+0! QQ\O! ! '()*(+,! 7<! 3.-8(,+! 32#,,80!

A8))82)! ()! $-.*(7(480H! #)! ()! 3()*(+,! 7<! 9*#(d32#,,80! A8))82)! C*.)8! 1-8C)! (+12/08! 3.-8(,+8-)! /+28))!

.4*8-C()8!#/4*.-()80!7<!9*#(!#/4*.-(4(8)O!!9*8!9*#(!`8))82!@14!-8V/(-8)!4*8!.C+8-)!.3!#!3()*(+,!A8))82!

C(4*!#+!8+,(+8!.-!#!A8))82!h4!.-!2#-,8-!4.!-8,()48-!3()*(+,!-(,*4)!C(4*!4*8!Z#-7./-!68$#-4;8+4O!!G+2<!

9*#(!+#4(.+#2)!.-!1.;$#+(8)!#-8!82(,(728!4.!-8,()48-!3()*(+,!-(,*4)O!!!

!

@! +/;78-! .3! .4*8-! 8+A(-.+;8+4d-82#480! $(818)! .3! 28,()2#4(.+! #2).! (+32/8+18! 3()*8-(8)!;#+#,8;8+4!

(+12/0(+,! 4*8!_(202(38!X8)8-A#4(.+!#+0!>-.4814(.+!@14!TOQO!%ee5H!C*(1*! 2()4)!#!+/;78-!.3!$-.481480!

)$81(8)H! #+0! 4*8! Q+*#+18;8+4! #+0! E.+)8-A#4(.+! .3! 4*8! R#4(.+#2! Q+A(-.+;8+4#2! s/#2(4<! @14! TOQO!

%ee5H!C*(1*!$-.A(08)!3.-!4*8!$-.4814(.+!C842#+0)!#;.+,)4!.4*8-!4*(+,)O!!!



IOTC-2011-WPNT01-INF11 

18 
 

!

9*8!$-(+1($#2!(+)4(4/4(.+!-8)$.+)(728!3.-!3()*8-(8)!;#+#,8;8+4!()!4*8!68$#-4;8+4!.3!'()*8-(8)!L6.'MO!!

6.'c)!;#(+!4#)B)!(+12/08&!

• F;$28;8+4#4(.+!!.3!-828A#+4!@14)n!

• X8)8#-1*!#+0!08A82.$;8+4!.+!3()*8-(8)!#+0!#V/#1/24/-8n!

• ?/-A8<!.3!C#48-)!(+)(08!#+0!./4)(08!4*8!9*#(!QQ\!4.!)/$$.-4!(+1-8#)80!$-.0/14(A(4<!#+0!

;#+#,8;8+4n!

• @$$2(1#4(.+!.3!28,#2!;8#)/-8)!4.!;#+#,8!1#$4/-8!#+0!.4*8-!3()*8-(8)n!

• X8)8#-1*!#+0!08A82.$;8+4!(+!-82#4(.+!4.!$.)4d*#-A8)4!3..0!)#384<!#+0!V/#2(4<!())/8)n!

• "#+#,8;8+4!.3!(+48-+#4(.+#2!3()*8-(8)!#33#(-)n!

• 68A82.$;8+4!.3!3()*8-<!(+3.-;#4(.+!)<)48;)n!

• G4*8-!.$8-#4(.+#2!;#448-)!#)!-8V/(-80O!

@! +/;78-! .3! .4*8-! +#4(.+#2! #,8+1(8)! #2).! $2#<! #! -.28! (+! 3()*8-(8)d-82#480! ())/8)! (+12/0(+,! 4*8!

68$#-4;8+4! .3! "#-(+8! #+0! E.#)4#2! X8)./-18)! L6"EXMH! "(+()4-<! .3! R#4/-#2! X8)./-18)! #+0!

Q+A(-.+;8+4H! 4*8! R#A<c)! E(A(2! @33#(-)! 68$#-4;8+4! #+0! 4*8! R#4(.+#2! ?.1(#2! #+0! Q1.+.;(1!

68A82.$;8+4!T.#-0O!

!

F+! -818+4! <8#-)H! (+1-8#)(+,! -8)$.+)(7(2(4<! 3.-! ;.+(4.-(+,H! 1.+4-.2! #+0! 8+3.-18;8+4! *#A8! 788+!

0828,#480! 4.! 4*8! 2.1#2! #/4*.-(4<! L?/7d0()4-(14! #/4*.-(4<! .-! @.! T.! 9.M! 1.+)()48+4!C(4*! 4*8! $.2(1<! .3!

0818+4-#2(P#4(.+! (+! 4*8!R#4(.+#2!E.+)4(4/4(.+!TOQO! 5DfIO!Y+08-! 4*8)8!#--#+,8;8+4)H!;#-(+8! 3()*8-)!

#-8!-8V/(-80!4.!)88B!$8-;())(.+!3-.;!@.!T.!9.!.+!4*8!/)8!.3!A#-(./)!3()*(+,!,8#-)H!#)!C822!#)!)/7;(4!

,8#-)!3.-!8W#;(+#4(.+

e

O!!!!!!!

!

@;.+,)4! 4*8! 3()*(+,! (+0/)4-<H! 4*8! R#4(.+#2! '()*8-(8)! @)).1(#4(.+! .3! 9*#(2#+0H! 4*8! 9*#(! GA8-)8#)!

'()*8-(8)! @)).1(#4(.+H! 4*8! 9*#(! '-.P8+! '..0)! @)).1(#4(.+! #+0! 4*8! '..0! >-.18)).-)! @)).1(#4(.+! .3!

9*#(2#+0!#-8!4*8!;#(+!-8$-8)8+4#4(A8!7.0(8)O!

D"-,M$2$63),#323*$1$2%,/6632*$1$2%0,

@4! 4*8! +#4(.+#2! 28A82H! 9*#(2#+0c)! 3()*8-(8)! ;#+#,8;8+4! ()! 280! 7<! 6.'O! ! 9*8! .-,#+()#4(.+c)! .A8-#22!

1#$#1(4<!4.!(;$28;8+4!833814(A8!3()*8-(8)!;#+#,8;8+4!*#)!,8+8-#22<!788+!C8#BO!!!R.!3()*8-<!)$81(3(1!

;#+#,8;8+4!$2#+)!*#A8!788+!08A82.$80!3.-!4*8!;#(+!3()*8-(8)H!#+0!!38C!.3!4*8!;8#)/-8)!./42(+80!(+!

4*8!EEX'! (+! -82#4(.+! 4.!;#+#,8;8+4!$2#++(+,!m! 3.-!8W#;$28H! 4*8!08A82.$;8+4!.3! 4#-,84! #+0! 2(;(4!

-838-8+18! $.(+4)! #$$-.$-(#48! 4.! 4*8! )4.1B! #+0! #$$-.$-(#48! *#-A8)4! 1.+4-.2! -/28)! m! *#A8! +.4! 788+!

#$$2(80O! !9*8!$/-)8!)8(+8!3()*8-(8)!-8;#(+!.$8+!#118))H!#+0!$-8A(./)!#448;$4)!4.!(+4-.0/18!2(;(480!

2(18+)(+,! )<)48;)! *#A8! 3#(280

%I

O! ! ! 68)$(48! 2.+,)4#+0(+,! 8A(08+18! .3! .A8-3()*(+,! #+0! .A8-1#$#1(4<H!

3()*8-(8)!;#+#,8;8+4!$.2(1(8)!1.+4(+/8! 4.!78! (+32/8+180!7<!$-.0/14(.+!0-(A8+!.7[814(A8)H!#+0! 38C!

;8#)/-8)!*#A8!788+!4#B8+!4.!833814(A82<!-80/18!3()*(+,!1#$#1(4<O!9*#4!)#(0H!4*8!+/;78-!.3!A8))82)!(+!

4*8!$/-)8!)8(+8!3()*8-<!*#A8!-8;#(+80!-82#4(A82<!)4#728H!(3!+.4!0812(+(+,!(+!-8)$.+)8!4.!4*8!3/82!1-()()!

(+! 5IIJO!E*#+,8)! (+! )4#+0#-0()80!833.-4! L(O8O! 4*#4! (+1.-$.-#48)! #+<! 1*#+,8)! (+! 481*+.2.,<M! #-8!+.4!

#))8))80!7<!6.'O!

!!!

9*8!$/-)8!)8(+8!3()*8-(8)!#-8!.$8+!#118))H!C*8-8#)!.4*8-)H!;.)4!$#-4(1/2#-2<!4*8!4-#C2!3()*8-(8)H!#-8!

)/7[814! 4.! 2(18+18! ;.-#4.-(/;)O! 9*8! ;#(+! ;#+#,8;8+4! ;8#)/-8)! #A#(2#728! (+12/08! 12.)80! #-8#)H!

12.)80!)8#).+)!#+0!;(+(;/;!28,#2!2#+0(+,!)(P8)O!!"(+(;/;!;8)*!)(P8)!#-8!#2).!#$$2(80!4*./,*!4*8-8!

                                                        
e

!F7(0H!6.'!L5IIhM 
%I

!'@G! L5IIDMO! F87(3'& (.& '"8& I-'/($-*& >89/$-3& ($& '"8& F84#@'/($& -$4& J-$-)898$'& (.& D(9983@/-*& =/%"/$)&
D-7-@/',& /$& !"-/*-$4O! E*#d@;H! 9*#(2#+0H! %%d%f!"#<! 5IIfO! '..0! #+0! @,-(1/24/-8! G-,#+(P#4(.+! .3! 4*8! Y+(480!

R#4(.+)!X.;8H!5IID 
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()!,8+8-#2!#,-88;8+4!4*8<!#-8!4..!);#22O!!Z.C8A8-H!4*8!.+2<!R.4(3(1#4(.+!-82#4(+,!4.!)/--./+0(+,!+84)!

(08+4(3(80!-838-)!4.!;(+(;/;!;8)*!)(P8!.3!5OD!1;O!9*()!()!+.4!4.!)#<!4*#4!2#-,8-!;8)*!)(P8!-8)4-(14(.+)!

0.!+.4!8W()4O!!R.!V/.4#)!#-8!#$$2(80O!!!

!

Q33814(A8!3()*8-(8)!;#+#,8;8+4!()!1.;$2(1#480!7<!#!-#+,8!.3!3#14.-)!(+12/0(+,!4*8!;/24(d)$81(8)!#+0!

;/24(d,8#-!+#4/-8!.3!4*8!3()*8-(8)H!C*(1*!;#B8)!)4.1B!)$81(3(1!;#+#,8;8+4!0(33(1/24O!!!

!

6.'! )4#33! #1B+.C280,8! 4*8! +880! 4.! )4-8+,4*8+! (+)4(4/4(.+#2! 1#$#1(4<! (+! ;.08-+! 3()*8-(8)!

;#+#,8;8+4!$-#14(18)H!)/1*!#)!Q@'"H!#)!C822!#)!#$$-.#1*8)!)/1*!#)!4*8!X()B!T#)80!@$$-.#1*H!C*(1*!

#-8!8+1./-#,80!/+08-!4*8!"#)48-!>2#+!7/4!3.-!C*(1*!4*8-8!()!2(4428!(+48-+#2!1#$#7(2(4<!4.!(;$28;8+4O!!!

!

D".,5A$63)),0%63%$*4$0,

 
9*#(2#+0c)!0.;8)4(1!#+0!(+48-+#4(.+#2!3()*8-(8)!$.2(1<!.7[814(A8)!3.-!;#-(+8!1#$4/-8!3()*8-(8)!#-8!)84!

./4!(+!#!"#)48-!>2#+!3.-!"#-(+8!'()*8-(8)!Lq4*8!"#)48-!>2#+rMH!#$$-.A80!7<!1#7(+84!#+0!1.;;8+1(+,!

3-.;! 5I%IO! ! 9*8! "#)48-! >2#+! 4#B8)! (+4.! #11./+4! #! +/;78-! .3! .A8-#-1*(+,! 81.+.;(1! #+0!

08A82.$;8+4! $2#+)! .3! 4*8! 9*#(! N.A8-+;8+4! (+12/0(+,!R#4(.+#2! Q1.+.;(1! #+0! ?.1(#2! 68A82.$;8+4!

>2#+)!L%deM!.3!%eh=d5IIh!#+0!4*8!%I

4*

!R#4(.+#2!Q1.+.;(1!#+0!?.1(#2!68A82.$;8+4!>2#+!L5IIKd5I%%MO!!

9*8!`()(.+H!"())(.+H!G7[814(A8)!#+0!)4-#48,(8)!4.!#1*(8A8!4*8!.7[814(A8)!#-8!)84!./4!(+!T.W!%O!!!

!

Box 1: Main features of the Master Plan: Marine Fisheries Management of Thailand.  
&'(')*+# q?/)4#(+#728! 3()*8-(8)! 08A82.$;8+4! 7#)80!.+! 4*8! )/33(1(8+1<! 81.+.;<! 4*#4! $2#18)! 4*8! $8.$28! #4! 4*8!

18+4-8r!

,'((')*#!
%M! 9.! ;#+#,8! #22! #14(A(4(8)! $8-4#(+(+,! 4.! -8)./-18! /)8H! -8*#7(2(4#4(.+H! ;#(+48+#+18! #+0! $-.4814(.+! .3! 4*8!

;#-(+8!8+A(-.+;8+4!4.!8+)/-8!(4)!*(,*!$-.0/14(A(4<!/+08-!4*8!1/--8+4!).1(.d81.+.;(1!-8#2(4<!#+0!4*8!)4#48!.3!

4*8!;#-(+8!-8)./-18)!#+0!81.)<)48;n!!

5M! 9.! 1#--<! ./4! 4*8! */;#+! -8)./-18! 08A82.$;8+4H! (+)4(4/4(.+#2! )4-8+,4*8+(+,H! #+0! #14(A(4(8)! 28#0(+,! 4.! 4*8!

,8+8-#4(.+!.3!7.0(8)!.3!B+.C280,8!$8-4#(+(+,!4.!;#-(+8!3()*8-(8)!#+0!8+A(-.+;8+4!;#+#,8;8+4n!!

=M! 9.! $-.;.48! 4*8! #$$2(1#4(.+! .3! 4*8! '@G! E.08! .3! E.+0/14! 3.-! X8)$.+)(728! '()*8-(8)H! #+0! 4.! $-.;.48! 4*8!

+84C.-B(+,!.3!)/1*!#+!.7)8-A#+18!#4!#22!28A82)O!!

-./!0"'1!(#!
%M!9.!;#+#,8!4*8!-8)$.+)(728!#+0!)/)4#(+#728!;#-(+8!3()*8-(8)n!!

5M! 9.! 3#1(2(4#48! 4*8! -#$(0! -81.A8-<!.3! 4*8!08$28480! 3()*! )4.1B)! #+0! 4.! )#38,/#-0!;#-(+8! 81.)<)48;! 3-.;!#+<!

08)4-/14(A8!$-#14(18)n!!

=M! 9.! )/$$.-4! 4*8! 3()*8-<! (+)4(4/4(.+#2! )4-8+,4*8+(+,! #+0! 1.d! ;#+#,8;8+4H! (+12/0(+,! 4*8! +84C.-B(+,! #4! #22!

28A82)!4.!8+#728!4*8(-!#14(A8!$#-4(1($#4(.+!(+!;#-(+8!3()*8-(8)!;#+#,8;8+4n!!

fM! 9.! $-.;.48! 4*8! 1#$#1(4<! 7/(20(+,! .3! 3()*(+,! 8+48-$-()8)! #4! #22! 28A82)! 4.! 8+#728! 4*8(-! 833814(A8! .$8-#4(.+)!

/+08-!4*8!1*#+,(+,!3()*8-(8)!)(4/#4(.+!#-./+0!4*8!,2.78H!#+0!4*8!(+1-8#)(+,2<!)4-(+,8+4!,.A8-+#+18n!!

DM!9.!8+*#+18!3()*8-;8+c)!V/#2(4<!.3!2(38n!!

hM!9.!8+)/-8!4*8!)8#3..0!)#384<!#+0!4*8!1.+3(08+18!.3!1.+)/;8-)!.3!3()*!#+0!3()*!$-.0/14)O!!

9.!#11.;$2()*!4*8!4#)B)!#+0!-8)/24)!#)!./42(+80!(+!4*8!.7[814(A8!#+0!4*8!4#-,84)!C(4*(+!4*8!)1.$8!$-.A(080!7<!

4*8!A()(.+!#+0!4*8!;())(.+H!4*()!"#)48-!>2#+!3.-;/2#48)!3(A8!)4-#48,(8)!4.!#00-8))!;#448-)! (+!;#-(+8!3()*8-(8)!

;#+#,8;8+4O!!

9*8)8!#-8&!

?4-#48,<!%&!Q33(1(8+1<!8+*#+18;8+4!.3!;#-(+8!3()*8-(8)!;#+#,8;8+4!)<)48;!#+0!1.d;#+#,8;8+4!

• X8A(8C!#+0!/$,-#08!3()*8-(8)!2#C!4.!8+)/-8!833814(A8!8+3.-18;8+4!

• 68;#-1#48!4*8!7./+0#-(8)!.3!3()*(+,!,-./+0)!

• >-.;.48!3()*8-(8)!1.d;#+#,8;8+4H!28#0(+,!4.!-(,*4)!7#)80!3()*8-)!
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• "#+#,8;8+4!3()*(+,!1#$#1(4<!(+!-81.,+(4(.+!.3!)4.1B!08$284(.+)!())/8)!

?4-#48,<!5&!?4-/14/-#2!)4-8+,4*8+(+,!#+0!833(1(8+1<!(;$-.A8;8+4!.3!3()*8-(8)!7.0(8)!

• Q)4#72()*!3()*8-(8)!;#+#,8;8+4!)4-/14/-8!C(4*!#!3.1/)!.+!)4#B8*.208-!+#4(.+#2!#+0!-8,(.+#2!3()*8-<!

;#+#,8;8+4!1.;;(4488)O!

• ?4-8+,4*8+!4*8!1#$#1(4(8)!.3!3()*8-<!.-,#+(P#4(.+)!

• ?/$$.-4!4.!2.1#2!,.A8-+;8+4!#,8+1(8)!4.!)/$$.-4!)4-8+,4*8+(+,!.3!1.;;/+(4<!.-,#+(P#4(.+!#14(A(4(8)!

(+!3()*8-(8)!;#+#,8;8+4!

• Q)4#72()*!#!;#-(+8!3()*8-(8)!0#4#7#)8!

• 68A82.$!#+0!8+*#+18!2.1#2!7.0<!B+.C280,8!(+!3()*8-(8)!;#+#,8;8+4!

?4-#48,<!=&!68A82.$;8+4!#+0!$-.;.4(.+!.3!-8)$.+)(728!#+0!)/)4#(+#728!3()*8-(8)!

• 68A82.$!#+0!$-.;.48!3()*(+,!,8#-)!4.!(;$-.A8!)82814(A(4<!!

• X8,/2#48!$-#14(18)!4*#4!#-8!08)4-/14(A8!4.!3()*!)4.1B)!#+0!4*8(-!*#7(4#4)!

• >-.;.48!4*8!/4(2(4<!.3!3()*!1#41*!4.!(4)!3/228)4!$.48+4(#2!

• 68A82.$!;84*.0)!4*#4!;#B8!/)8!.3!$.48+4(#2!-8)./-18)!+.4!1/--8+42<!/4(2(P8!!

?4-#48,<!f&!Q1.)<)48;!#+0!'()*(+,!N-./+0!X8*#7(2(4#4(.+!4.!?#38,/#-0!T(.0(A8-)(4<!#+0!"#-(+8!Q+A(-.+;8+4#2!

s/#2(4<!!

• F+4-.0/18!48;$.-#2!#+0!$8-;#+8+4!12.)80!#-8#)!)/$$.-480!7<!$#-4(1($#4.-<!)/$$.-4!7<!1.;;/+(4<!

.-,#+(P#4(.+)!

• >-.;.48!4*8!81.)<)48;!#$$-.#1*!4.!3()*8-(8)!;#+#,8;8+4!

• >-.;.48!)8#!-#+1*(+,!

?4-#48,<!D&!>-.;.4(.+!#+0!08A82.$;8+4!.3!0()4#+4!C#48-!3()*8-(8)!

• Q)4#72()*!#!0()4#+4!C#48-!3()*(+,!0#4#!7#)8!

• X8)4-/14/-8!4*8!0()4#+4!C#48-!.$8-#4(.+)!

• F;$-.A8!4*8!(+)4(4/4(.+#2!)4-(14/-8!.3!0()4#+4!C#48-!3()*8-(8)!

 

?./-18&!6.'!L5IIJMO!!"8&J-%'83&K*-$&J-3/$8&=/%"83/8%&J-$-)898$'&(.&!"-/*-$4O!68$#-4;8+4!.3!'()*8-(8)H!

"(+()4-<!.3!@,-(1/24/-8!#+0!E..$8-#4(A8)O!R.A8;78-!5IIJO!

 
F+!#00(4(.+!4.!4*8!#14(.+)!./42(+80!(+!4*8!"#)48-!>2#+H!4*8!5IIh!'()*8-<!>.2(1<!6(-814(.+)!.3!9*#(2#+0!

?4#48;8+4!+.48)!4*#4!-(,*4)d7#)80!3()*8-(8)!;#+#,8;8+4!()!78(+,!#14(A82<!$-.;.480!7<!,.A8-+;8+4!

#+0!C(22!-8$2#18!.$8+!#118))!#--#+,8;8+4)!.A8-!4(;8O!!:(B8C()8H!4*8!)4#48;8+4!+.48)!4*#4!#!)$81(3(1!

3()*(+,!1#$#1(4<! -80/14(.+!$-.,-#;!3.-! 4*8!N/23!.3!9*#(2#+0! ()!78(+,!08A82.$80!#+0! ()!*.$80! 4.!78!

(;$28;8+480!t(+!4*8!1.;(+,!<8#-)c

%%

O!

 
D"E,#'24%'642*H!<'2%6'),32(,0?6A$4))32<$!
 
9*#(2#+0!*#)!#!-#+,8!.3!#,8+1(8)!(+A.2A80!(+!3()*8-(8)!"E?O!!9*8)8!(+12/08&!

• 6.'!L"#-(+8!'()*8-<!#+0!"#+#,8;8+4!#+0!E.;$2(#+18!?814(.+)M!m!#4!)8#!$#4-.2)H!7.#-0(+,!

#+0!(+)$814(.+H!2(18+)(+,H!2.,7..B)H!841n!

• "#-(+8!>.2(18!m!#22!(228,#2!#14(A(4(8)!(+12/0(+,!7-8#1*8)!.3!3()*8-(8)!2#Cn!

• "#-(+8!68$#-4;8+4!m!A8))82!-8,()4-#4(.+!#+0!)#384<!1*81B)H!$.-4!(+)$814(.+)n!

• R#A<!m!#4!)8#!)/-A8(22#+18H!7.#-0(+,!#+0!(+)$814(.+n!

• F;;(,-#4(.+!m!$.2(1(+,!.3!1-8C!+#4(.+#2(4<!-8V/(-8;8+4)n!!

• 6"EX!m!;#-(+8!$-.481480!#-8#)H!$-.481480!)$81(8)O!

6.'! 1/--8+42<! *#)! #$$-.W(;#482<! fII! 3()*8-(8)! (+)$814.-)! 4*-./,*./4! )(W! 1.#)4#2! 18+4-8)O! ! "E?!

                                                        
11 Ibid, DoF (2006) 
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$-(.-(4(8)! #-8! 0848-;(+80! 2#-,82<! #4! 4*8! 2.1#2! 28A82O! ! Q#1*! .3! 4*8! )(W! -8,(.+#2! 18+4-8)! *#)! (4)! .C+!

1.;$2(#+18!$2#+H!7#)80!.+!4*8!4(;8!#+0!-8)./-18)!#A#(2#728H!)8#).+#2!1(-1/;)4#+18)H!-828A#+4!2.1#2!

12.)/-8)! #+0! 4*8! 2(B8O! ! ! 9*#(2#+0! *#)!R>G@dFYY! #+0! 4*()!C#)! 788+! (;$28;8+480! 3-.;! %

)4

! ]#+/#-<!

5I%IO!!!

!

X8)$.+)(7(2(4<!3.-!;#-(4(;8!)/-A8(22#+18!()!)$2(4!784C88+!6.'H!"#-(+8!>.2(18!#+0!4*8!R#A<O!!6.'!*#)!#!

32884!.3!Dh!A8))82)!d!5%!S!ohI34!7.#4)n!J!S!=I34!7.#4)n!=I!S!%Jd5J34!7.#4)!m!4.!$#4-.2!7.4*!4*8!N/23!.3!

9*#(2#+0!#+0!4*8!@+0#;#+!?8#H!*.C8A8-!08$2.<;8+4!()!.348+!2(;(480!7<!3/82!1.)4)O!!".-8.A8-H!;.)4!

.3! 4*8! A8))82)! #-8! .A8-! %I! <8#-)! .20! #+0! #! )(,+(3(1#+4! $-.$.-4(.+! .3! 4*8! 7/0,84! ()! #7).-780! (+!

;#(+48+#+18!1.)4)O!!"#+<!A8))82)!#-8!+.4!.$8-#4(.+#2!#+0!-8V/8)4)!4.!-8$#(-!.-!-8$2#18!A8))82)!*#A8!

.348+!788+!-8[81480O!!".)4!6.'!A8))82)!#-8!#2).!2(;(480!(+!-#+,8!4.!5Id=I!;(28)O!!9*8!"#-(+8!>.2(18!()!

#2).! .$8-#4(.+#22<! 0(A(080! (+4.! -8,(.+#2! 18+4-8)H! 8#1*! 1.A8-(+,! #7./4! =! 1.#)4#2! $-.A(+18)O! ! Q#1*!

18+4-8! .$8-#48)! #! 32884! .3! fdD! hI34! $#4-.2! A8))82)! C*(1*! )/$$.-4! 4*8! 8+3.-18;8+4! .3! #22!;#-(4(;8!

2#C)O!!"#-(4(;8!>.2(18!#2).!.$8-#48)!#!32884!.3!2#-,8-!$#4-.2!A8))82)!L=!S!%JI34!7.#4)n!=!S!%%I34!7.#4)MH!

C*(1*!#-8!1..-0(+#480!3-.;!"#-(+8!>.2(18!ZsO!!"#-(+8!>.2(18!$#4-.2)!48+0!4.!.$8-#48!.+!(+4822(,8+18!

#+0! #0! *.1! (+3.-;#4(.+! #+0! (4! ()! +.4! B+.C+! *.C! ;/1*! $#4-.2! 4(;8! ()! 080(1#480! 4.! 3()*8-(8)!

1.;$2(#+18O!!!

!

?.;8!1..-0(+#4(.+!784C88+! 4*8!#,8+1(8)! (+A.2A80! (+! 3()*8-(8)!"E?!.11/-)! L(O8O!R#A<H!6.'H!"#-(+8!

>.2(18H!E/)4.;)H!6"EXMH! 280!7<! 4*8!R#A<O! !9*()!*#)! (+12/080!0()1/))(.+)!.+!)$81(3(1! ())/8)!m!8O,O!#!

-818+4!C.-B)*.$!.+!FYY!3()*(+,!m!#)!C822!#)!#++/#2!;884(+,)!4.!-8A(8C!833814(A8+8))H!*.C8A8-!(4! ()!

+.4!B+.C+!*.C!833814(A8!4*()!$-.18))!*#)!788+O!!!

!

Q2814-.+(1! )<)48;)! 4.! )/$$.-4! "E?! #-8! +.4! C822! 08A82.$80O! ! R.! `"?! )<)48;! 1/--8+42<! 8W()4)! .+!

0.;8)4(1!A8))82)H!*.C8A8-!#!$(2.4!)<)48;!()!1/--8+42<!78(+,!4-(#2280O! !R.!82814-.+(1!)<)48;!8W()4)!4.!

1.22814H! )4.-8H! $-.18))! #+0! 8W1*#+,8! (+3.-;#4(.+O! ! E.+)8V/8+42<H! "E?! (+3.-;#4(.+! ()! +.4! <84!

-./4(+82<!1-.))d-838-8+180H!.4*8-!7<!.11#)(.+#2!1*81B)!#4!2#+0(+,!)(48)O!

!

9*8!(+48-+#2!$8-18$4(.+!.3!4*8!833814(A8+8))!.3!1/--8+4!$.-4!(+)$814(.+!;8#)/-8)!()!C8#BO!!R.!$.C8-!

()!1/--8+42<!,(A8+!4.!6.'!/+08-!4*8!3()*8-(8)! 28,()2#4(.+!4.! (+)$814! 2#+0(+,)!#4!$.-4H!#+0! 2(B8C()8!+.!

$.C8-! ()! #A#(2#728! 4.! $-.*(7(4! 4*8! )#28! .3! 3()*! 3-.;! B+.C+! FYY! A8))82)! L8O,O! A8))82)! .+! X'"G!

72#1B2()4)M!4.!0.;8)4(1!$-.18)).-)O!!?.;8!(+)$814(.+)!#-8!1#--(80!./4!7<!4*8!68$#-4;8+4!.3!"#-(+8H!

*.C8A8-!4*8)8!#-8!2#-,82<!3.1/)80!.+!A8))82!-8,()4-#4(.+!#+0!)#384<O!!!9.!#00-8))!4*8)8!)*.-41.;(+,)!

(+!4*8!)*.-4!48-;H!6.'!*#A8!#$$-.#1*80!4*8!;#[.-!$-.18)).-)!4.!#,-88!1.;$2(#+18!"GY)!4.!$-.*(7(4!

4*8!)#28!.3!FYY!3()*O!!F+!4*8!2.+,8-!48-;H!1*#+,8)!#-8!$-.$.)80!(+!4*8!1/--8+4!-8A()(.+!.3!4*8!@14!4.!

$-.A(08!$.C8-)!3.-!$.-4!)4#48!1.;$2(#+18O!!!

!

9*8! (+48-+#2! $8-18$4(.+! .3! 4*8! 833814(A8+8))! .3! 4*8! 1/--8+4! )#+14(.+! -8,(;8! ()! #2).! C8#B! 4.!

;.08-#48O! ! '(+8)!#A8-#,8!DHIIId%IHIII!7#*4! LY?u%hId=5IM!C(4*! 4*8!;#W(;/;!$8+#24<!.+8!<8#-! (+!

$-().+!3.-!-8$8#4!.338+18)O!!9*8-8!()!#!,8+8-#2!A(8C!4*#4!*()4.-(1#22<!3(+8)!C8-8!4..!2.CH!4*./,*!4*()!()!

78(+,! #00-8))80! (+! 4*8! 1/--8+4! -8A(8C! .3! 4*8! @14O! ! 9*8! ;.)4! 1.;;.+! 7-8#1*8)! #-8! 4*8! /)8! .3!

$-.*(7(480!,8#-H!A(.2#4(.+)!.3! 12.)80!#-8#)!#+0!/+2(18+)80! 3()*(+,!#14(A(4<O! !@!;#[.-! (;$80(;8+4! 4.!

833814(A8+8))! (+! 4*8! )#+14(.+! -8,(;8! *#)! 788+! $.2(4(1#2! 2.77<(+,! #4! 4*8! 2.1#2! 28A82! 4.! #A.(0!

$-.)81/4(.+O!

!

R.!0.;8)4(1!#8-(#2!)/-A8(22#+18!1#$#7(2(4<!8W()4)O!

!

6.;8)4(1! 4-#(+(+,! 1#$#1(4<! .+! "E?! ())/8)! ()! C8#BO! ! R.! -828A#+4! 1./-)8)! #-8! #A#(2#728! 4*-./,*!

0.;8)4(1!481*+(1#2!(+)4(4/4(.+)!#+0!;.)4!.33(18-)!-818(A8!4-#(+(+,!.+2<!3-.;!C(4*(+!4*8!#,8+1<O!?.;8!

8W48-+#2!$-.A(08-)!*#A8!/+08-4#B8+!C.-B)*.$)!.+!"E?!-82#480!())/8)!L8O,O!'@Ga@>'FEa?Q@'6QE!.+!

$.-4!)4#48!;8#)/-8)O!
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D"9,, F?@04(4$0,

 
9*8-8!#-8!+.!)/7)(0(8)!$#(0!4.!4*8!3()*(+,!(+0/)4-<!(+!9*#(2#+0O!

 

9. OTHER FISHERIES AFFECTING THE TARGET STOCKS 

N"!,:&34,840&$64$0,

9*8-8!#-8!%H%J=!$/-)8!)8(+8!A8))82)!.$8-#4(+,!(+!4*8!N/23!.3!9*#(2#+0!#+0!@+0#;#+!?8#!L6.'H!5IIKMO!

@)(08!3-.;!4*8!080(1#480!+8-(4(1!4/+#!A8))82)H!4*8-8!#-8!4C.!.4*8-!,-./$)H!2(,*4!$/-)8!)8(+8!L:>?M!#+0!

9*#(!$/-)8!)8(+8!L9>?MO!9*8)8!+/;78-! [/)4!/+08-!%HIIIO!9*8!1-(4(1#2! ())/8!C(4*!4*8)8!A8))82)! ()! 4*#4!

4*8<!1.22814(A82<!1#41*!;.-8!4*#+!*#23!.3!4*8!2.+,4#(2!4/+#O!!

!

?(P8!0#4#!C#)!+.4!#A#(2#728O!!@!0()4(+,/()*(+,!38#4/-8!784C88+!Q#)4!#+0!_8)4!1.#)4H!()!4*#4!(+!

4*8!_8)4!1.#)4!L@+0#;#+!?8#M!#!2#-,8-!+/;78-!.3!2.+,4#(2!4/+#!#-8!1#/,*4!(+!(+)*.-8!C#48-)!

LE*#+4#C.+,H! %eeeMH! T&$6$30, 3.-! 4*8! Q#)4! 1.#)4H! 4*8! ;#(+! 3()*8-<! ()! $-80.;(+#+42<! .33)*.-8!

LU(+,</#0!8'&-*MO!T#)80!.+!#!7-.#0!)$814-/;!.3!8W()4(+,!B+.C280,8H!4*()!C./20!)/,,8)4!*(,*8-!28A82)!

.3!A/2+8-#7(2(4<!4.!4*8!_8)4!1.#)4!)4.1BO!!!

!

9*8!X()B!T#)80!#))8));8+4!3.-! 2.+,4#(2!4/+#H!C(22!*#A8!4.!(+1.-$.-#48!4*8!(;$#14!.+!4*()!)$81(8)!7<!

4*8!.4*8-!$/-)8!)8(+8!3()*8-(8)

%5

O!

N"- 5%&$6,6$*4'23),864*3%$,%?23,840&$64$0,
E.;$-8*8+)(A8!1#41*!0#4#!.+!2.+,4#(2!4/+#!C#)!#A#(2#728!3-.;!FG9E!)*.C(+,!4*8!0()4-(7/4(.+!C(4*(+!

4*8! F+0(#+! G18#+O! 9*8! 4#728! 782.C! (08+4(3(8)! 4*8! 4.++#,8)! 3.-! 9*#(2#+0H! F+0.+8)(#H! "#2#<)(#! #+0!

F+0(#O!

!

Table 6O,P3%<&$0,@+,840&42*,0$*1$2%,42,%&$,72(432,5<$32L,-XXD,

=*88'&%8)98$'& LMMM&
9'&

&

"#2#<)(#!$/-)8!)8(+8! %hO%J! 5ek!

F+0.+8)(#!$/-)8!)8(+8! 5O5! fk!

9*#(!>?! IOJ! fk!

9*#(!:>?! 5OI! %k!

9*#(!9>?! IO=! %k!

F+0.+8)(#!,(22+84! 5JOf! D%k!

F+0(#+!,(22+84! f! Kk!

F+0.+8)(#!.4*8-! 5! fk!

9.4#2! DfODJ! !

?./-18&!FG9EH!#0[/)480!4.!(+12/08!9*#(!0#4#!L9#728!hM!

 
F+3.-;#4(.+!.+!>#1(3(1!1#41*8)!()!*820!7<!?Q@'6QEO!F+3.-;#4(.+!()!)4(22!78(+,!)./,*4O!!G4*8-!1#41*!0#4#!

()!#A#(2#728!3-.;!"#2#<)(#!#+0!F+0.+8)(#O!Q)4(;#48)!#-8!;#08!3.-!F+0.+8)(#+!1#41*8)!/+4(2!)/1*!4(;8!

#)!#00(4(.+#2!0#4#!()!#A#(2#728O!

  
:3@)$,BO,P3%<&$0,@+,840&42*,0$*1$2%,42,%&$,R3<484<L,-XXD,

=*88'&%8)98$'& LMMM&
9'&

&

                                                        
%5

!"?E!>.2(1<!@0A().-<!+.48!%JO 
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"#2#<)(#!$/-)8!)8(+8! feO=! =Dk!

9*#(!4/+#!9.+,,#2!>O)8(+8! %IO5! Kk!

9*#(!$/-)8!)8(+8! eOf! Kk!

9*#(!:>?! 5Of! 5k!

`(84+#;!$/-)8!)8(+8! %I! Kk!

F+0.+8)(#!$/-)8!)8(+8! hI! f5k!

9.4#2! %eDOJJ! !

?./-18&!6.'H!6.'"!

10. KEY STAKEHOLDERS 
 
9*8!3.22.C(+,!()!+.4!#+!8W*#/)4(A8!2()4H!7/4!(+0(1#48)!4*8!7-8#04*!.3!1.+)/24#4(.+!4*#4!C./20!+880!4.!

78! 1#--(80! ./4! 3.-! 3/4/-8! C.-BH! (+12/0(+,! 4*-./,*! $#-4(1($#4.-<! C.-B)*.$)O! 9*()! 2()4! C./20! 78!

1.;$28480! (+!1.+)/24#4(.+!C(4*! 4*8!)4#B8*.208-)! (08+4(3(80!782.C!#+0!#00(4(.+#2! )4#B8*.208-)!;#<!

78!(08+4(3(80!0/-(+,!4*8!#))8));8+4O!Z.C8A8-H!t)4#B8*.208-)c!3.-!1.+)/24#4(.+!;/)4!*#A8!#!A#2(0!#+0!

8)4#72()*80!(+48-8)4!(+!4*8!3()*8-(8)!/+08-!#))8));8+4O!

 
Table 7: Key stakeholders 
 
>-#/2#(!R..4;.-+! 6.'! +..4;.-+g<#*..O1.;!

IJDdIKIhDJe!

?;(4*!9*/;;#1*/#! 6.'! );(4*4*/;;#1*/#g,;#(2O1

.;!

IJhKII%K5D!

>8-;)#B!>8-+,;#-B! 6(-814.-H! "#-(+8! '()*8-(8)!

X8)8#-1*! ^! 68A82.$;8+4!

E8+4-8H!6.'!

>8-;)#B5DIfg<#*..O1.;!

IJ%JeKeIf=!

")! 9*/;#C#088!

L'()*8-<!T(.2.,()4M!

E*#2(4! ?#! +,#! +,#;!

L9/+#! >-.,-#;;8!

481*+(1(#+M!

@+0#;#+!?8#!'()*8-(8)!X8)8#-1*!

#+0!68A82.$;8+4!E8+48-!

E*#2(4)48-g,;#(2O1.;!

E*#2(4!!IJfd=IfKKe5!

!

"#+#! 9*#(!'()*8-;8+c)!@)).1(#4(.+! !

?/;7..+!

?(-(-#B).$*.+!

?Q@'6QE! ).;7..+g)8#3081O.-,!

?#()/+88!E*#B)/(+! >-.[814!"#+#,8-!

__'!9*#(2#+0!E./+4-<!G33(18!

__'! N-8#48-! "8B.+,!

>-.,-#;;8!

)#()/+881g<#*..O1.;!

Je!eeh!DIJ5!

@0(4!b#$(2#B#-+!

!

G-#C#+!?(-(A#-#)#+4!

!

b#+2#<#+88!]#+,,(4!

?.+,B2#! E#++(+,! >/72(1!

E.;$#+<! :(;(480! LX^6!

E/)4.;8-!?8-A(18!68$4M!

68$/4<!N8+8-#2!"#+#,8-!

!

#0(4g4*#(/+(.+O1.O4*!

.-#C#+i)(g4*#(/+(.+O1.O4*!

B#+2#<#+88i[#g4*#(/+(.+O1.

O4*!

jhh!K!f==!fIIDdJ!

?.+,2#-!9*#C88)-(!

>#4! `#-#$.-+!

`#[#-#)#4(8+!

?(#;! F+48-+#4(.+#2! '..0! E.! :40!

L?F'M!E#++(+,!

).+,2*#g,;#(2O1.;!

jhhIJ%hfK%Kfe!

>#44#+#eeeg,;#(2O1.;!

!

b8))#-#!"#+#1*#;+(!

_#++($#!

?#28)H! E*.4(C#4! "#+/3#14/-(+,!

E.!:40!LE"EM!

b8))#-#O;#g1*.4(C#4O1.;!

C#++($#g-/g1*.4(C#4O1.;!
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X/[($-#$#B.-+!

9*#+#!

!

>-.1/-8;8+4!
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11. PRELIMINARY EVALUATION AGAINST MSC PRINCIPLES & 
CRITERIA 

 
9*()!)/)4#(+#7(2(4<!8A#2/#4(.+!;8#)/-8)!1.;$2(#+18!C(4*!4*8!"?E!>-(+1($28)!#+0!E-(48-(#!#)!8W$-8))80!

(+!4*8!'()*8-(8)!@))8));8+4!;84*.0.2.,<O!!@!)8-(8)!.3!V/8)4(.+)!*#A8!4*8-83.-8!788+!08A82.$80!4.!

0848-;(+8&!

!

• 4*8!#A#(2#7(2(4<!.3!)/33(1(8+4!(+3.-;#4(.+!4.!;8#)/-8!4*8!3()*8-<!#,#(+)4!4*8!-8V/(-8;8+4)!.3!4*8!

>-(+1($28)!#+0!E-(48-(#n!#+0H!

• 4*8!(;$28;8+4#4(.+!.3!;#+#,8;8+4!;8#)/-8)!4.!8+)/-8!4*#4!4*8!3()*8-<!()!7.4*!C822!;#+#,80!

#+0!)/)4#(+#72<!;#+#,80O!

!

6/-(+,!4*8!8A#2/#4(.+H!1.;$2(#+18!C(4*!4*8!>-(+1($28)!#+0!E-(48-(#!C(22!78!0848-;(+80!7<!#$$2<(+,!#!

)1.-(+,!)<)48;!4.!4*8)8!V/8)4(.+)!L.-!t$8-3.-;#+18!(+0(1#4.-)cMO!

!

'.-!4*()!8A#2/#4(.+H!4*8!(+3.-;#4(.+!#A#(2#728!*#)!788+!/)80!4.!0848-;(+8!4*8!,8+8-#2!$.)(4(.+!.3!4*8!

3()*8-<! (+! -82#4(.+! 4.! #! )8-(8)! .3! ,8+8-(1! $8-3.-;#+18! (+0(1#4.-)O! ! 9*()!C(22! #2).! #(0! 4*8! 8A#2/#4(.+!

48#;! (+! ;.0(3<(+,! 4*8! $8-3.-;#+18! (+0(1#4.-)! 4.! 78)4! )/(4! 4*8! 3()*8-<! (+! V/8)4(.+! 0/-(+,! 4*8!

#))8));8+4O!

!

9*8! $.)(4(.+! .3! 4*8! 3()*8-<! (+! -82#4(.+! 4.! 4*8! ,8+8-(1! $8-3.-;#+18! (+0(14.-)! ()! $-8)8+480! (+! 4*8!

3.22.C(+,!4#728H!#+0!$-.A(08)!#+!(+0(1#4(.+!.3!4*8!#A#(2#7(2(4<!.3!(+3.-;#4(.+!(+!-82#4(.+!4.!4*8!A#-(./)!

-8V/(-8;8+4)!.3!4*8!"?E!>-(+1($28)!#+0!E-(48-(#!3.-!?/)4#(+#728!'()*(+,O!F4!#2).!(+0(1#48)H!.+!4*8!7#)()!

.3!#A#(2#728!8A(08+18H!4*8!8W48+4!4.!C*(1*!4*8!3()*8-<!;884)!4*8)8!-8V/(-8;8+4)O!#
 
 
R642<4;)$,!,,
,

@! 3()*8-<!;/)4!78! 1.+0/1480! (+! #!;#++8-! 4*#4!0.8)!+.4! 28#0! 4.!.A8-d

3()*(+,! .-! 08$284(.+! .3! 4*8! 8W$2.(480! $.$/2#4(.+)! #+0H! 3.-! 4*.)8!

$.$/2#4(.+)! 4*#4! #-8! 08$28480H! 4*8! 3()*8-<! ;/)4! 78! 1.+0/1480! (+! #!

;#++8-!4*#4!08;.+)4-#72<!28#0)!4.!4*8(-!-81.A8-<O!

,
P64%$64'2,!"!"!O,
,
F4!()!*(,*2<!2(B82<!4*#4!4*8!

)4.1B! ()! #7.A8! 4*8! $.(+4!

C*8-8! -81-/(4;8+4!

C./20!78!(;$#(-80O!!

!

9*8! )4.1B! L.-! 3()*(+,!

;.-4#2(4<M! ()! #4! .-!

32/14/#4(+,! #-./+0! (4)!

4#-,84!-838-8+18!$.(+4O!!

!

,

9*8-8!#-8!#!+/;78-!.3!-838-8+18)!4.!4*8!.A8-3()*80!)4#48!.3!4*8!)4.1B)!

7.4*!(+!4*8!N/23!.3!9*#(2#+0!#+0!@+0#;#+!?8#H!#+0!4*8)8!$#$8-)!C8-8!

C-(448+! $-(.-! 4.! 4*8! -80/14(.+! (+! #118))! 78<.+0! 48--(4.-(#2! C#48-)H!

8)$81(#22<! (+4.!4*8! F+0.+8)(#+!#+0!"#2#<)(#+!QQ\O!9*8!9*#(!#/4*.-(4(8)!

)4#48! 4*#4! 4*8! )4.1B! ()! .A8-3()*80! 7<! 784C88+! Dd=IkH! 7/4! 4*8)8!

8)4(;#48)! -8V/(-8! 82#7.-#4(.+! #+0! 084#(2O! 9*8-8! #-8! +.! 1/--8+4!

8)4(;#48)!#A#(2#728!.3!T"?UO!

!

?4.1B! 7./+0#-(8)! *#A8! +.4! 788+! 0848-;(+80! #+0! (4)! /+128#-! [/)4! *.C!

;#+<!)4.1B)!.11/-!(+!?Q!@)(#!#+0!82)8C*8-8H!

!

QW()4(+,!0#4#!083(1(8+1<! -8V/(-8)! 4*8!X()B!T#)80!'-#;8C.-B! L@$$8+0(W!

%M! ()! #$$2(80O! 9*8! #+#2<)()! )*.C)! 4*#4! 4*8! 2.+,4#(2! 3()*8-<! ()! "80(/;!

X()BH! C(4*! 2(B82<! $-.)$814! 4*#4! 4*8! )4.1B! ()! *8#A(2<! .A8-3()*80O! 9*()!

#))8));8+4!()!4#B8+!1.22814(A82<!3.-!7.4*!4*8!@+0#;#+!?8#!#+0!N/23!.3!

9*#(2#+0O!

!

G+! 4*8! 7#)()! .3! 1/--8+4! (+3.-;#4(.+! L0812(+(+,! E>YQ! #+0! 28+,4*!

3-8V/8+1(8)MH!4*8-8!()!#!*(,*!2(B82(*..0!4*#4!4*8!@+0#;#+!?8#!)4.1B!*#)!

-8#1*80!#!$.)(4(.+!C*8-8!-81-/(4;8+4! ()!78(+,! (;$#(-80O!9*8!)4#4/)!.3!
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4*8! N/23! .3! 9*#(2#+0! )4.1B! ()! ;.-8! /+18-4#(+O! '()*8-)! (+0(1#480! +.!

)$81(3(1! 0812(+8)! (+! E>YQ! 3.-! 4*8! N/23! .3! 9*#(2#+0! )4.1BH! 7/4! +.! E>YQ!

0#4#!C#)!#A#(2#728!4.!"X'6T!4.!48)4!4*8!3(+0(+,O!Z.C8A8-H!(4!()!782(8A80!

4.!8W()4O!

,
,
P64%$64'2, !"!"-O,
J$8$6$2<$,R'42%0,
,
X838-8+18! $.(+4)! #-8!

#$$-.$-(#48! 3.-! 4*8!

)4.1B! #+0! 1#+! 78!

8)4(;#480O!

!

9*8!2(;(4!-838-8+18!$.(+4!

()! )84! #7.A8! 4*8! 28A82! #4!

C*(1*! 4*8-8! ()! #+!

#$$-81(#728! -()B! .3!

(;$#(-(+,! -8$-.0/14(A8!

1#$#1(4<!

!

9*8! 4#-,84! -838-8+18!

$.(+4! ()! )/1*! 4*#4! 4*8!

)4.1B! ()!;#(+4#(+80! #4! #!

28A82! 1.+)()48+4! C(4*!

T"?U!L.-!).;8!;8#)/-8!

.-!)/--.,#48!C(4*!)(;(2#-!

(+48+4!.-!./41.;8M!!

,

9*8-8! #-8! +.! 3.-;#2! -838-8+18! $.(+4)! #0.$480O! Z.C8A8-H! #! 3.-;#2!

2.+,4#(2!)4.1B!#))8));8+4!()!78(+,!$-.$.)80!3.-!5I%5!4.!1.A8-!7.4*!4*8!

N/23!.3!9*#(2#+0!#+0!@+0#;#+!?8#O!

!

!

!

,
,
P64%$64'2,!"-"!O,
[36A$0%,F%63%$*+,
,
9*8! *#-A8)4! )4-#48,<! ()!

-8)$.+)(A8! 4.! 4*8! )4#48!

.3! 4*8! )4.1B! #+0! 4*8!

828;8+4)! .3! 4*8! *#-A8)4!

)4-#48,<! C.-B! 4.,84*8-!

4.C#-0)! #1*(8A(+,!

;#+#,8;8+4! .7[814(A8)!

-83281480! (+! 4*8! 4#-,84!

#+0! 2(;(4! -838-8+18!

$.(+4)O!!

!

9*8! *#-A8)4! )4-#48,<!

;#<!+.4!*#A8!788+! 3/22<!

48)480!7/4!;.+(4.-(+,! ()!

(+! $2#18! #+0! 8A(08+18!

8W()4)!4*#4!(4!()!#1*(8A(+,!

(4)!.7[814(A8)O,

9*8-8!()!+.!*#-A8)4!1.+4-.2!)4-#48,<O!

!

F4!()!#2).!-8$.-480!4*#4!"X'6T!2#1B!4*8!1#$#1(4<!4.!#))8))!)4.1B!)4#4/)O!

! !
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,
P64%$64'2,!"-"-O,
Z#-A8)4! E.+4-.2! d! X/28)!

#+0!9..2)!

!

_822! 083(+80! *#-A8)4!

1.+4-.2!-/28)!#-8!(+!$2#18!

4*#4! #-8! 1.+)()48+4! C(4*!

4*8!*#-A8)4!)4-#48,<!#+0!

#4! #! ;(+(;/;! 8+)/-8!

4*#4! 4*8! 8W$2.(4#4(.+!

-#48! ()! -80/180! #)! 2(;(4!

-838-8+18! $.(+4)! #-8!

#$$-.#1*80O!!

!

9*8! )82814(.+! .3! 4*8!

*#-A8)4! 1.+4-.2! -/28)!

4#B8! (+4.! #11./+4! #!

2(;(480! -#+,8! .3!

/+18-4#(+4(8)O!!

@A#(2#728! 8A(08+18!

(+0(1#48)! 4*#4! 4*8! 4..2)!

(+! /)8! #-8! #$$-.$-(#48!

#+0! 833814(A8! (+!

#1*(8A(+,! 4*8!

8W$2.(4#4(.+! 28A82)!

-8V/(-80! /+08-! 4*8!

*#-A8)4!1.+4-.2!-/28)O,

9*8-8!#-8!+.!*#-A8)4!1.+4-.2!-/28)!(+!$2#18O!!

!

9*8-8!()!#!)823!(;$.)80!2(;(4!.+!4/+#!$/-)8!)8(+8!;8)*!)(P8H!fD!;;!

;8)*H!7/4!4*8!1-(4(1#2!())/8!()!4*#4!.4*8-!);#228-!;8)*!$/-)8!)8(+8!

3()*8-(8)!;#<!78!(+48-18$4(+,!4*8!)4.1B!(+!1.#)4#2!C#48-)O!9*8!fD!;;!

-8)4-(14(.+!;#<!78!#!:#C!)/$$.-480!7<!#!R.4(3(1#4(.+H!7/4!()!+.4!)*.C+!

(+!EZ@X"!L5IIDMO!9*8-8!()!R.4(3(1#4(.+!C*(1*!$-.*(7(4)!+(,*4!3()*(+,!

C(4*!+84)!28))!4*#+!5OD!1;O!!9*8-8!()!)!#!+880!4.!12#-(3<!#22!-8,/2#4(.+)!

#$$2<(+,!4.!9*#(!t)/--./+0(+,!+84)cO!?8#).+#2!12.)/-8)!#-8!#$$2(80!(+!4*8!

N/23!.3!9*#(2#+0!3-.;!%D

4*

!'87-/#-<!4.!%D

4*

!"#<!#+0!(+!4*8!@+0#;#+!?8#!

3-.;!%

)4

!@$-(2!4.!=I

4*

!]/+8!<8#-2<O!>/-)8!)8(+8!()!.+8!.3!,8#-)!4*#4!$-.*(7(480!

0/-(+,!4*8!)8#).+#2!#+0!#-8#!12.)80O!

!

!

!

,
P64%$64'2,!"-".O,
728'613%4'2, b,
#'24%'642*,
,
?/33(1(8+4! -828A#+4!

(+3.-;#4(.+! -82#480! 4.!

)4.1B! )4-/14/-8H! )4.1B!

$-.0/14(A(4<H! 32884!

1.;$.)(4(.+! #+0! .4*8-!

0#4#! ()! #A#(2#728! 4.!

)/$$.-4! 4*8! *#-A8)4!

)4-#48,<O!!

!

?4.1B! #7/+0#+18! #+0!

3()*8-<! -8;.A#2)! #-8!

-8,/2#-2<!;.+(4.-80!#4!#!

28A82! .3! #11/-#1<! #+0!

1.A8-#,8!1.+)()48+4!C(4*!

4*8!*#-A8)4! 1.+4-.2! -/28H!

#+0! .+8! .-! ;.-8!

(+0(1#4.-)! #-8! #A#(2#728!

F4!()!782(8A80H!(+!-8)$.+)8!4.!#!,..0!0#4#!1.22814(.+!)<)48;H!4*#4!4*8-8!()!

#! ;.+(4.-(+,! )<)48;! (+! $2#18H! 7/4! 4*8-8! ()! #! 08#-4*! .3! -8$.-4)! C*(1*!

V/#+4(3(80! 4*8!<8#-!.+!<8#-!1*#+,8)O!X8$.-4)!;#<!.3!1./-)8!8W()4H!7/4!

1/--8+4! 1.$(8)! L$.)4! -80/14(.+! (+! -8)./-18! #118))M! C8-8! +.4! ;#08!

#A#(2#728!4.!4*8!#))8)).-O!#
!

2%!$3# $""!*"')*# *!!4(# ")# .!# 5$'4# ")# 6)*'")3'*7# 8'(9'*7# !88)3"! #+0!
8A#2/#4(+,!)4.1B!08+)(4(8)!#+0!#7/+0#+18O!X828A#+4!(+3.-;#4(.+!)*./20!

78! -8$.-480! .+! 1#41*H! 833.-4H! 3()*! )(P8)! #+0! .4*8-! 7(.2.,(1#2! (+0(1#4.-)!

3.-!4*8!4#-,84!L#+0!;#(+!-84#(+80!)$81(8)M!)$81(8)!.3!(+48-8)4O!

!

Z.C8A8-H! 4*8-8! #2).! #$$8#-)! 4.! 78! #! 2#1B! .3! $/72()*80! (+3.-;#4(.+!

#A#(2#728!)*.C(+,!4*8!-8)/24)!.3!4*8!0#4#!1.22814(.+O!9*()! ()!782(8A80!4.!

8W()4!7/4!$8-*#$)!+.4!;#08!-8#0(2<!#A#(2#728!./4)(08!4*8!"X'6TO!
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#+0! ;.+(4.-80! C(4*!

)/33(1(8+4! 3-8V/8+1<! 4.!

)/$$.-4! 4*8! *#-A8)4!

1.+4-.2!-/28O!!!

!

,
,
P64%$64'2,!"-"EO,
/00$001$2%, '8, F%'<G,
F%3%?0,
,
9*8! #))8));8+4! ()!

#$$-.$-(#48! 3.-! 4*8!

)4.1B!#+0!3.-!4*8!*#-A8)4!

1.+4-.2! -/28H! #+0! ()!

8A#2/#4(+,! )4.1B! )4#4/)!

-82#4(A8! 4.! -838-8+18!

$.(+4)O!

!

9*8! )4.1B! #))8));8+4! ()!

)/7[814!4.!$88-!-8A(8CO!

,

?4.1B!#))8));8+4)!#-8!782(8A80!4.!78!/+08-C#<!#+0!)*./20!78!#A#(2#728!

(+!%d5!<8#-)O!9*8)8!)*./20!78!/$0#480!.+!#!-8,/2#-!7#)()O!

!

!

!

,
!

R642<4;)$,-, '()*(+,!.$8-#4(.+)!)*./20!#22.C!3.-!4*8!;#(+48+#+18!.3!4*8!)4-/14/-8H!

$-.0/14(A(4<H!3/+14(.+!#+0!0(A8-)(4<!.3!4*8!81.)<)48;!L(+12/0(+,!*#7(4#4!

#+0! #)).1(#480! 08$8+08+4! #+0! 81.2.,(1#22<! -82#480! )$81(8)M! .+!C*(1*!

4*8!3()*8-<!08$8+0)!

,
-"!,J$%342$(,F;$<4$0,c,4"$",<'11$6<43),@+]<3%<&,b,@+];6'(?<%!
, ,
-"!"!,F%'<G,F%3%?0,
#M!"#(+!-84#(+80!)$81(8)!

#-8! *(,*2<! 2(B82<! 4.! 78!

C(4*(+!7(.2.,(1#22<!7#)80!

2(;(4)H! .-! (3! ./4)(08! 4*8!

2(;(4)! 4*8-8! ()! #! $#-4(#2!

)4-#48,<! .3!

08;.+)4-#72<! 833814(A8!

;#+#,8;8+4! ;8#)/-8)!

(+! $2#18! )/1*! 4*#4! 4*8!

3()*8-<! 0.8)! +.4! *(+08-!

-81.A8-<!#+0!-87/(20(+,O!!

!

,

'.-! 4*()!#))8));8+4! 4*8!;.)4!#7/+0#+4! -84#(+80!)$81(8)! ()!B#C#B#C#O!

9*8)8! )4.1B)! #-8! 2(B82<! 4.! *#A8! )(;(2#-! 4-#(4)! 4.! 4*#4! .3! 2.+,4#(2! 4/+#H!

4*./,*! '()*T#)8! #-,/8)! 4*#4! 4*()! )$81(8)! ;#<! 78! ;.-8! -8)(2(8+4! 4.!

3()*(+,!$-8))/-8O!

!

Z.C8A8-H! 4*8! )4#4/)! .3! -84#(+80! )$81(8)! ()! /+B+.C+O! @! -()B! 7#)80!

#))8));8+4!C#)!/+08-4#B8+!-8A8#2(+,!$.48+4(#2!;80(/;!-()BO!!!

!

,
-"!"-, #323*$1$2%,
F%63%$*+,
#M! 9*8-8! ()! #! $#-4(#2!

!

9*8! 1/--8+4!;8)*! )(P8! #0.$480! (+! 4*8! 4#-,84! 3()*8-<! ()! 782(8A80! 4.! 78!

)/33(1(8+42<! )82814(A8H! 4*8-87<! #22.C(+,! [/A8+(28)! #+0! );#22! )$81(8)! 4.!
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)4-#48,<! (+! $2#18! 4*#4! ()!

8W$81480! 4.! #1*(8A8! 4*8!

./41.;8! JI! 28A82! .3!

$8-3.-;#+18! .-! #7.A8!

3.-! 4*8! ;#(+! -84#(+80!

)$81(8)O!!

,
7M! 9*8-8! ()! ).;8!

.7[814(A8! 7#)()! 3.-!

1.+3(08+18! 4*#4! 4*8!

$#-4(#2! )4-#48,<! C(22!

C.-BH! 7#)80! .+! ).;8!

(+3.-;#4(.+! 0(-8142<!

#7./4!4*8!3()*8-<!#+0a.-!

)$81(8)!(+A.2A80O!

!

1M! 9*8-8! ()! ).;8!

8A(08+18!4*#4!4*8!$#-4(#2!

)4-#48,<! ()! 78(+,!

(;$28;8+480!

)/118))3/22<O!

,

8)1#$8O!

!

9*8-8!#-8!).;8!)4-#48,(8)! (+!$2#18!4.! 2(;(4!#118))!7<!A8))82)!4.!1.#)4#2!

C#48-)O! 9*8)8! *#A8! 48+080! 4.! 8A.2A8! 4*-./,*! $-8))/-8! 3-.;! 2.1#2!

$-.A(+1(#2! 1.+)/24#4(.+)! C(4*! 3()*8-)H! C(4*./4! -81./-)8! 4.! )1(8+4(3(1!

[/)4(3(1#4(.+O!9*8)8!+880!4.!78!128#-2<!0.1/;8+480O!

!

,
-"!".,728'613%4'2b,
1'24%'642*,
#M! F+3.-;#4(.+! ()!

)/33(1(8+4!4.!V/#2(4#4(A82<!

L(3! -()B! ()! )*.C+! 4.! 78!

2.C! #)! 083(+80! (+! 4*8!

?NJI!./41.;8!(+0(1#4.-M!

.-! V/#+4(4#4(A82<!

8)4(;#48!./41.;8!)4#4/)!

C(4*! -8)$814! 4.!

7(.2.,(1#22<!7#)80!2(;(4)O!

!

7M! F+3.-;#4(.+! ()!

#08V/#48! 4.! )/$$.-4! #!

$#-4(#2! )4-#48,<! 4.!

;#+#,8! ;#(+! -84#(+80!

)$81(8)O!

!

1M! ?/33(1(8+4! 0#4#!

1.+4(+/8! 4.!78!1.2281480!

4.!084814!#+<!(+1-8#)8!(+!

-()B! 28A82! L8O,O! 0/8! 4.!

1*#+,8)! (+! 4*8! ./41.;8!

(+0(1#4.-! )1.-8)! .-! 4*8!

.$8-#4(.+! .3! 4*8! 3()*8-<!

.-! 4*8! 833814(A8+8))! .3!

4*8!)4-#48,<MO!

!

X828A#+4! (+3.-;#4(.+! ()! 1.2281480!.+! 1#41*H! 833.-4H! 3()*! )(P8)! #+0!.4*8-!

7(.2.,(1#2! (+0(1#4.-)O! 9*()! (+3.-;#4(.+! 3#(2)! 4.! 78! 7-./,*4! 3.-C#-0!

4*-./,*!-8$.-4)!#+0!(+1.-$.-#480!(+4.!#+<!3.-;#2!)4.1B)!#))8));8+4O#
!

9*8! 0#4#! -8$.-4(+,! -8,(;8! ()! A8-<! ;/1*! $-.0/14(.+! .-(8+480! #+0!

$-.A(08)! (+#08V/#48! (+3.-;#4(.+! 3.-! 3()*8-(8)! ;#+#,8;8+4! $/-$.)8)O!

2%!$3# $""!*"')*# *!!4(# ")# .!# 5$'4# ")# 6)*'")3'*7# $*4# 3!5)3"'*7# )*#
8'(9'*7#!88)3"!#+0!8A#2/#4(+,!)4.1B!08+)(4(8)!#+0!#7/+0#+18O!!
!

!

,
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-"-,I+]<3%<&,F;$<4$0,c,4"$",2'2]<'11$6<43),0;$<4$0b(40<36(0!
, ,
#M!"#(+!7<d1#41*!)$81(8)!

#-8! *(,*2<! 2(B82<! 4.! 78!

C(4*(+!7(.2.,(1#22<!7#)80!

2(;(4)! .-! (3! ./4)(08! )/1*!

2(;(4)! 4*8-8! ()! #! $#-4(#2!

)4-#48,<! .3!

08;.+)4-#72<! 833814(A8!

;(4(,#4(.+! ;8#)/-8)! (+!

$2#18! )/1*! 4*#4! 4*8!

3()*8-<! 0.8)! +.4! *(+08-!

-81.A8-<!#+0!-87/(20(+,O,
,

@)! 3#-! #)! 1./20! 78! #)18-4#(+80! 4*8-8! #-8! +.! 0()1#-0)O! 9*8-8! ()! +.!

2(48-#4/-8! .+! 4*8! )/7[814! #+0! [/A8+(28)! #-8! +.4! 1#/,*4! (+! 4*8! 4#-,84!

3()*8-<!7/4!(+!9>?!#+0!:>?O!!!

,
#M! 9*8-8! ()! #! $#-4(#2!

)4-#48,<! (+! $2#18! 3.-!

;#+#,(+,! 7<d1#41*! 4*#4!

()! 8W$81480! 4.! #1*(8A8!

4*8! 7<d1#41*! ./41.;8!

JI! 28A82! .3! $8-3.-;#+18!

.-!#7.A8O!!

!

7M! 9*8-8! ()! ).;8!

.7[814(A8! 7#)()! 3.-!

1.+3(08+18! 4*#4! 4*8!

$#-4(#2! )4-#48,<! C(22!

C.-BH! 7#)80! .+! ).;8!

(+3.-;#4(.+! 0(-8142<!

#7./4!4*8!3()*8-<!#+0a.-!

4*8!)$81(8)!(+A.2A80O!

!

1M! 9*8-8! ()! ).;8!

8A(08+18!4*#4!4*8!$#-4(#2!

)4-#48,<! ()! 78(+,!

(;$28;8+480!

)/118))3/22<O!!

!

9*8-8!#-8!).;8!)4-#48,(8)! (+!$2#18!4.! 2(;(4!#118))!7<!A8))82)!4.!1.#)4#2!

C#48-)O! 9*8)8! *#A8! 48+080! 4.! 8A.2A8! 4*-./,*! $-8))/-8! 3-.;! 2.1#2!

$-.A(+1(#2! 1.+)/24#4(.+)! C(4*! 3()*8-)H! C(4*./4! -81./-)8! 4.! )1(8+4(3(1!

[/)4(3(1#4(.+O!

!

,
#M! F+3.-;#4(.+! ()!

)/33(1(8+4!4.!V/#2(4#4(A82<!

L(3! -()B! ()! )*.C+! 4.! 78!

;80(/;! #)! 083(+80! (+!

4*8! ?NJI! ./41.;8!

(+0(1#4.-M! .-!

V/#+4(4#4(A82<! 8)4(;#48!

./41.;8! )4#4/)! C(4*!

-8)$814! 4.! 7(.2.,(1#22<!

7#)80!2(;(4)O!

!

7M! F+3.-;#4(.+! ()!

9*8-8!#-8!+.!0()1#-080!7<d1#41*!)$81(8)O!
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#08V/#48! 4.! )/$$.-4! #!

$#-4(#2! )4-#48,<! 4.!

;#+#,8! ;#(+! #3381480!

)$81(8)O!

!

1M! ?/33(1(8+4! 0#4#!

1.+4(+/8! 4.!78!1.2281480!

4.!084814!#+<!(+1-8#)8!(+!

-()B! 28A82! L8O,O! 0/8! 4.!

1*#+,8)! (+! 4*8! ./41.;8!

(+0(1#4.-! )1.-8)! .-! 4*8!

.$8-#4(.+! .3! 4*8! 3()*8-<!

.-! 4*8! 833814(A8+8))! .3!

4*8!)4-#48,<MO!

,
-".,K2(32*$6$(L,:&6$3%$2$(,32(,R6'%$<%$(,F;$<4$0!
, ,
#M! 9*8! 833814)! .3! 4*8!

3()*8-<! #-8! B+.C+! #+0!

#-8! *(,*2<! 2(B82<! 4.! 78!

C(4*(+! 2(;(4)! .3! +#4(.+#2!

#+0! (+48-+#4(.+#2!

-8V/(-8;8+4)! 3.-!

$-.4814(.+! .3! Q9>!

)$81(8)O!!

!

7M! 6(-814! 833814)! #-8!

*(,*2<! /+2(B82<! 4.! 1-8#48!

/+#118$4#728! (;$#14)! 4.!

Q9>!)$81(8)O!!!

!

1M! F+0(-814! 833814)! *#A8!

788+!1.+)(08-80!#+0!#-8!

4*./,*4!4.!78!/+2(B82<!4.!

1-8#48! /+#118$4#728!

(;$#14)O!!

,

F+)/33(1(8+4!0#4#!;#08!#A#(2#728H!7/4! 4*8-8!;#<!78! ).;8!$.))(7(2(4<!.3!

(+48-#14(.+)! C(4*! C*#28! )*#-B)O! F+08$8+08+4! 8A(08+18! C./20! 78!

-8V/(-80! 4.! 8+)/-8! 1.;$2(#+18! C(4*! 4*8! $-.*(7(4(.+)! )4#480! (+!

R.4(3(1#4(.+)!#+0!4*8!'()*8-(8)!@14O!9*()!()!#+!())/8!3.-!.4*8-!$/-)8!)8(+8!

8+1./+48-)! (+! 4*8! >#1(3(1O! 6-O! b#+[#+#! @0/2<#+/B.).2! 1.+3(-;)! 4*#4!

4*8-8!#-8!+.!(+48-#14(.+)O!

!

!

!

,
#M! 9*8-8! ()! #! )4-#48,<! (+!

$2#18! 3.-! ;#+#,(+,! 4*8!

3()*8-<c)! (;$#14! .+! Q9>!

)$81(8)H! (+12/0(+,!

;8#)/-8)! 4.! ;(+(;()8!

;.-4#2(4<!#+0!(+[/-<!4*#4!

()! 08)(,+80! 4.! #1*(8A8!

4*8! Q9>! ./41.;8! JI!

28A82! .3! $8-3.-;#+18! .-!

#7.A8O!!!

!

7M! 9*8-8! ()! #+! .7[814(A8!

7#)()!3.-!1.+3(08+18!4*#4!

9*8-8! ()! +.! )4-#48,<! (+! $2#18O! F4! ()! +.48C.-4*<! *.C8A8-! 4*#4! 9*#(2#+0!

*#)!R.4(3(1#4(.+)!(+!$2#18!4*#4&!

!

• >-.*(7(4!3()*(+,!.+!#22!B(+0)!.3!)8#!4/-428)!#+0!4.-4.()8)H!!

• >-.*(7(4!3()*(+,!.3!0.2$*(+)!

• >-.*(7(4!4*8!4#B8!.3!C*#28!)*#-B)!

!

!
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4*8! )4-#48,<! C(22! C.-BH!

7#)80! .+! ).;8!

(+3.-;#4(.+! 0(-8142<!

#7./4!4*8!3()*8-<!#+0a.-!

4*8!)$81(8)!(+A.2A80O!!

!

1M!9*8-8!()!8A(08+18!4*#4!

4*8! )4-#48,<! ()! 78(+,!

(;$28;8+480!

)/118))3/22<O!

,
,
#M! F+3.-;#4(.+! ()!

)/33(1(8+4! 4.! 0848-;(+8!

C*84*8-!4*8!3()*8-<!;#<!

78! #! 4*-8#4! 4.! -81.A8-<!

.3!4*8!Q9>!)$81(8)H!#+0!(3!

).H! 4.! ;8#)/-8! 4-8+0)!

#+0! )/$$.-4! #! 3/22!

)4-#48,<! 4.! ;#+#,8!

(;$#14)O!

!

7M! ?/33(1(8+4! 0#4#! #-8!

#A#(2#728! 4.! #22.C!

;.-4#2(4<!#+0!4*8!(;$#14!

.3! 3()*(+,! 4.! 78!

V/#+4(4#4(A82<! 8)4(;#480!

3.-!Q9>!)$81(8)O!

,

9*8-8! ()! (+)/33(1(8+4! (+3.-;#4(.+! #A#(2#728H! 7/4! (+0(1#4(.+)! #-8H! 3.-! 4*8!

4/+#! $/-)8! )8(+8! 32884H! 4*#4! 7<1#41*8)! #-8! +.+8W()48+4O! :.,7..B)! C(22!

+880! 4.! -81.-0! Q9>! 7<1#41*! (+48-#14(.+)H! #)! (4! ()! /+2(B82<! 4*#4! $/-)8!

)8(+8!3()*8-(8)!*#A8!+.!8+1./+48-)H!+.4(+,!8#-2(8-!-838-8+18)!4.!)1*..2)!

)C(;;(+,!C(4*!C*#28!)*#-B)!LU8)#B(H!%eJKM!#+0!)..4<!48-+)O!9*8!2#448-!

#-8! *(,*2<! /+2(B82<! 4.! 78! 8+;8)*80! (+! +84)H! 7/4! (4! ()! 1.+18(A#72<!

$.))(728H!#)! ()! 4*8!1#)8! 3.-! 4*8! 2#-,8-!>#1(3(1! 4/+#! 3()*8-(8)H! 3.-!);#228-!

C*#28! )*#-B)! 4.! 78! 1#/,*4! 7/4! )88! 1.;;8+4! #7.A8! 3-.;!6-O! b#+[#+#!

@0/2<#+/B.).2O!

,
-"E,[3@4%3%!
, ,
#M! 9*8! 3()*8-<! ()! *(,*2<!

/+2(B82<! 4.! -80/18!

*#7(4#4! )4-/14/-8! #+0!

3/+14(.+! 4.! #! $.(+4!

C*8-8! 4*8-8! C./20! 78!

)8-(./)! .-! (--8A8-)(728!

*#-;O!!

,

9*()! ()!/+2(B82<! 4.!78!#+! ())/8!#)! 4*8!,8#-!0.8)!+.4!;#B8!1.+4#14!C(4*!

4*8!)8#!780O!

,
#M! 9*8-8! ()! #! $#-4(#2!

)4-#48,<! (+! $2#18! 4*#4! ()!

8W$81480! 4.! #1*(8A8! 4*8!

*#7(4#4!./41.;8!JI!28A82!

.3! $8-3.-;#+18! .-!

#7.A8O!!

!

7M! 9*8-8! ()! ).;8!

.7[814(A8! 7#)()! 3.-!

1.+3(08+18! 4*#4! 4*8!

R.!)4-#48,<!()!(+!$2#18!.-!-8V/(-80O!
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$#-4(#2! )4-#48,<! C(22!

C.-BH! 7#)80! .+! ).;8!

(+3.-;#4(.+! 0(-8142<!

#7./4!4*8!3()*8-<!#+0a.-!

*#7(4#4)!(+A.2A80O!!

!

1M! 9*8-8! ()! ).;8!

8A(08+18!4*#4!4*8!$#-4(#2!

)4-#48,<! ()! 78(+,!

(;$28;8+480!

)/118))3/22<O!!

,
,
#M! 9*8! +#4/-8H!

0()4-(7/4(.+! #+0!

A/2+8-#7(2(4<! .3! #22! ;#(+!

*#7(4#4! 4<$8)! (+! 4*8!

3()*8-<! #-8#! #-8! B+.C+!

#4! #! 28A82! .3! 084#(2!

-828A#+4!4.!4*8!)1#28!#+0!

(+48+)(4<!.3!4*8!3()*8-<O!!

!

7M! ?/33(1(8+4! 0#4#! #-8!

#A#(2#728! 4.! #22.C! 4*8!

+#4/-8!.3!4*8! (;$#14)!.3!

4*8! 3()*8-<! .+! *#7(4#4!

4<$8)! 4.! 78! (08+4(3(80!

#+0! 4*8-8! ()! -82(#728!

(+3.-;#4(.+! .+! 4*8!

)$#4(#2! 8W48+4H! 4(;(+,!

#+0! 2.1#4(.+! .3! /)8! .3!

4*8!3()*(+,!,8#-O!!

!

1M! ?/33(1(8+4! 0#4#!

1.+4(+/8! 4.!78!1.2281480!

4.!084814!#+<!(+1-8#)8!(+!

-()B! 28A82! L8O,O! 0/8! 4.!

1*#+,8)! (+! 4*8! ./41.;8!

(+0(1#4.-! )1.-8)! .-! 4*8!

.$8-#4(.+! .3! 4*8! 3()*8-<!

.-! 4*8! 833814(A8+8))! .3!

4*8!;8#)/-8)MO,

!R.!(+3.-;#4(.+!#A#(2#728O!!

,
-"9,K<'0+0%$1,WP'11?24%4$0L,%6';&4<,41;3<%0,$%<Y!
,
#M! 9*8! 3()*8-<! ()! *(,*2<!
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APPENDIX 1:!"#$%!&'()*+!,-!./01&!2'1*!31!&4*!530*2&!2'6&70*!386'2&39:!/9!6/67)'&3/9!13;*+ 

Performance 
Indicator 

Risk-causing 
activities 

Spatial 
scale of 
activity 

Temporal 
scale of 
activity 

Intensity 
of 
activity 

Relevant subcomponents Consequence 
score 

MSC 
Score 

Target species 
outcome 
 
 

Fishing activities 
from all fisheries 
including: 
• Reproductive 

capacity 6 5 4 

Population size 

 80   80  >80 

 

3 <60 
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%,,<=>#?!@A!,"%!12/0*1!
    Productivity Scores [1 3]   Susceptibility Scores [1 3] PSA scores (automatic) 
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PSA 
Score 

Risk 
Category 

Name 

MSC 
scoring 

guidepost 

A Malaysia purse seine  1 1 1 2 2 1 1 1.29  3 3 2 3 2.33 2.66 Med 60-80 
A Indonesia purse seine  1 1 1 2 2 1 1 1.29  3 3 2 3 2.33 2.66 Med 60-80 
A Thai LPS  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 
A Thai TPS  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 
A Thai purse seine  1 1 1 2 2 1 1 1.29  3 3 2 3 2.33 2.66 Med 60-80 
A Indonesia gillnet  1 1 1 2 2 1 1 1.29  3 2 2 3 1.88 2.27 Low >80 
A Indian gillnet  1 1 1 2 2 1 1 1.29  3 2 2 3 1.88 2.27 Low >80 
A Indonesia other  1 1 1 2 2 1 1 1.29  3 2 3 3 2.33 2.66 Med 60-80 
GoT Malaysia purse seine  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 
GoT Thail tuna tonngol 
P.seine  1 1 1 2 2 1 1 1.29  3 3 2 3 2.33 2.66 Med 60-80 
GoT Thai purse seine  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 
GoT Thai LPS  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 
GoT Vietnam purse seine  1 1 1 2 2 1 1 1.29  3 3 3 3 3.00 3.26 High <60 

GoT Indonesia purse seine   1 1 1 2 2 1 1 1.29   3 3 3 3 3.00 3.26 High <60 

Weighted average                3.00 Med 60-80 

P 2 Retained species                    
Kawakawa and frigate tuna  1 1 1 2 2 1 1 1.29  3 3 2 3 2.33 2.66 Med 60-80 
!
"/702*A!B"$!,/)32C!%5D31/0C!9/&*!,%!-EF
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APPENDIX 3: Scale Intensity Consequence Analysis (SICA) and Productivity and Susceptibility Analysis (PSA) 

  

1. Introduction 

The risk-based approach to MSC fishery assessment introduces two new elements (and acronyms) to the conventional MSC fishery certification 
process:  Scale Intensity Consequence Analysis (SICA) and Productivity and Susceptibility Attributes (PSA).  An overview of the proposed 
incorporation of the risk based-approach is shown in figure 1. As illustrated, if sufficient information to allow a performance indicator to be 
scored in the conventional way does not exist then the risk-based assessment is triggered using the SICA and PSA approach.  
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2. Scale Intensity Consequence Analysis (SICA) 

If a conventional Performance Indicator (PI) cannot be assessed in the conventional way, a risk based PI is used instead. In a similar way to the 
normal stakeholder interview the assessment team will ask questions that allow them to qualitatively evaluate the risk posed by the fishery, i.e. 
decide on whether the risk is “moderate”, “minor” or “negligible”. In order to make such a judgment questions need to be asked that help to 
describe the scale, intensity and the likely consequence of the activity (i.e. Scale Intensity Consequence Analysis). The SICA is used to screen 
out low risk activities by identifying the significance of their impact on any species, habitat or community. 

Principle 

Criteria 

Criteria 

Criteria 

Indicator 

Indicator 

Indicator 

Conventional 
assessment followed 

Information 
available 

Yes 

Yes 

Yes 

Indicator 

Indicator 

Yes 

No Risk based approach 
triggered 

Scale 

Intensity 

100 

80 

60 

Productivity 

Susceptibility 

Score 

100 

80 

60 

<60 

Score 

Although score applies to whole Principle, it is applied 
retrospectively to the relevant indictor 

Fail 

Corrective action 

 

Pass 
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There are 6 steps to be carried out at part of the SICA process for each relevant Performance Indicator (PI).  These steps are: 

SICA Step Action 
1 Score spatial scale of the activity relevant to the PI. 
2 Score temporal scale of the activity relevant to the PI 
3 Choose the most vulnerable attribute relevant to the PI 
4 Score the intensity of the activity for that attribute 
5 Score the consequence resulting from the intensity of the activity for that attribute (i.e. Negligible / Minor / 

Moderate risk consequences equivalent to conventional MSC scores of 100 / 80 / 60), 
6 Document the rationale for each of these steps and the confidence (Low or High) in the consequence against the 

PI. 

 

The following sections describe how these steps are completed.  

2.1 Score the spatial scale of the activity   

 

<1 nm 1-10 nm 10-100 nm 100-500 nm 500-1000 nm >1000 nm 
1 2 3 4 5 6 

 

The largest spatial area (relative to the distribution of the stock) is used to determine a score for the spatial scale of the activity. For 
example, if the relevant activity was longlining and it takes place within an area of 200 nm by 300 nm, then the spatial scale is scored as 
4.  
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2.2 Score temporal scale of the activity  

Decadel 

(1 day every 
10 years or 
so) 

Every several 
years 

(1 day every 
several years) 

Annual 

(1-100 
days per 
year) 

Quarterly 

(100-200 
days per 
year) 

Weekly 

(200-300 
days per 
year) 

Daily 

(300-365 
days a 
year) 

1 2 3 4 5 6 

 

The highest frequency is used to determine the temporal scale score for the relevant Performance Indicator activity. The number of days 
that an activity occurs can be combined, e.g. if the activity “fishing” was undertaken by 10 boats during the same 150 days of the year, 
the score is 3. If the same 10 boats each spend 30 non-overlapping days fishing, the temporal scale of the activity is a sum of 300 days, 
indicating that a score of 6 is appropriate. In the case where the activity occurs over many days, but only every 10 years, the number of 
days divided by the number of years in the cycle is used to determine the score. For example, 100 days of an activity every 10 years 
averages to 10 days every year, so that a score of 3 is appropriate. 

2.3 Choose the most vulnerable species, habitat or community likely to be affected by the activity associated with the PI. 

The most vulnerable species, habitats, or communities are selected. With Principle 1 PIs there is likely to be only the one target species to 
consider. With Principle 2 PI’s, a number of by-catch species may be assessed, for example.  

2.4 Score the intensity of the relevant activity 

The intensity of the activity is based on the scale, nature and extent of the activity. 

Negligible  Minor Moderate Major Severe Catastrophic 
1 2 3 4 5 6 
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Negligible  =  remote likelihood of detection at any spatial or temporal scale 

Minor  =  activity occurs rarely or in few locations and evidence of activity even at these scales is rare 

Moderate =  detection of activity at broader spatial scale or obvious but local detecting 

Major  =  detectable evidence of activity occurs reasonably often at broad spatial scale 

Severe  =  easily detectable localized evidence of activity or widespread and frequent evidence of activity 

Catastrophic  =   local to regional evidence of activity or continual and widespread evidence  

 

2.5 Score the consequence of intensity for that activity 

The consequence for the activity is scored using the above factors. Where information is not available or agreement is not possible the 
most plausible score is applied to the activity. 

2.6 Provide a reason for the scoring of each of the above steps and a confidence rating  

 The scores and reasons for the PI’s overall consequence score is recorded. A confidence rating is provided, i.e.:  

Confidence Score Rationale for the Confidence Score 
Low 1 • Data exists but is considered to be poor or conflicting 

• No data exists 
• There is no agreement between experts 

High 2 • Data exists and is considered sound 
• There is consensus between experts 
• The consequence is constrained by logical consideration  

 



IOTC-2011-WPNT01-INF11 

 Poseidon ARM Ltd THA 802  Page 50 

2.7 If the score from the SICA produces a score of less than 80, the assessment team proceeds to a further step, the Productivity and 
Susceptibility Analysis (PSA).   
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3. Productivity and Susceptibility Analysis (PSA) 

The PSA approach is based on the assumption that the potential risk to a species, habitat or community will depend on: 

1.   The productivity of the species, habitat or community, which will determine the rate at which recovery can occur after the fishing 
related activity; and,  

2.  The extent of the impact due to the fishing related activity, which will be determined by the susceptibility to the fishing activities. 

3.1  Scoring a species for productivity  

The productivity of a species can be scored using productivity attributes. Seven productivity attributes for over 400 habitats and species 
have been developed to support the Australian risk based assessment approach, they are:  

 

Productivity Attribute 
Average age at maturity 
Average maximum age 
Fecundity 
Average maximum size 
Average size at maturity 
Reproductive strategy 
Trophic level 
Total 
Average 

 

These are presented on excel spreadsheets and have been made available to use in the MSC risk based approach. (For ease, hereafter 
these will be referred to as the “PSA worksheets”).  Each productivity attribute is scored as either, 3 = “low”, 2 = “medium”, or 1 = 
“high”. By taking the average score of all seven attributes it is possible to provide an overall productivity score for a species.   



IOTC-2011-WPNT01-INF11 

 Poseidon ARM Ltd THA 802  Page 52 

3.2  Scoring a species for susceptibility 

Susceptibility is scored using susceptibility attributes they are: 

Susceptibility 
Attribute 

Description 

Availability Considers overlap of the fishing effort with a species distribution. Where a 
fishery overlaps a large proportion of a species range the risk is high because 
the species has no refuge, and the potential for impact is high.  

Encounterability Considers the likelihood that a species will encounter fishing gear that is 
deployed within its geographic range. 

Selectivity Considers the potential of gear to capture or retain the species.  
Post-capture 
mortality 

Post-capture mortality (PCM) evaluates the survival of a species if released 
after capture. The PCM of a species is affected by its biology and fishing 
practices. 

 

All of the susceptibility attributes are supported and calculated using the PSA worksheets.  

They are scored as: 1 = “low”, 2 = “medium” or 3 = “high” and rescaled such that they can be plotted along with the productivity scores 
on a 2D diagnostic chart. This can be undertaken using the PSA excel worksheets. The relative position of the species on the plot will 
determine relative risk. 

The following figure shows how the diagnostic chart displays PSA values for each species. Low risk species have high productivity and 
low susceptibility, while high risk species have low productivity and high susceptibility. The curved lines divide the potential risk scores 
into thirds on the basis of the distance from the origin (0,0). 
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The possible PSA scores lie between 1.41 and 4.24 and can be interpreted as follows: 

PSA Risk Category PSA Score Scoring Guidepost 
High >3.18 <60 
Medium 3.18 – 2.64 60-80 
Low <2.64 >80 

 

Where any score is >80, the indicator is passed for that species, habitat type or community assemblage. Where any of the species, habitat 
types or community assemblages scores 60-80 a condition is set on that PI. This is similar to the setting of conditions in the conventional 
assessment process. Any score <60 will result in failure for the PI. 
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