LB (B : 3 1)

(10TC) 5T 15 hp®| 28

4] rm@jzﬁrﬁﬁqﬁ F§
[T
(SC15) fFh . I,

%m@ﬁ Fﬁ%&%*ﬁrmiw
e BiRal
wﬁ@%'%ﬁ@

PSR 0 101 F 12 F] 8 [ 1= 12 F] 17 !
By P 21025 1 F] 2






R

H IR S F17 (10TC) 37 15 R[5 £ (SC15) (134" 4 (101)
+ 12 F] 10 = 15 EMJ@Ef (Seychelles) i~ » HF| 24 [[Effﬁ [ES«[[*%L"?“J v bl
T WWF ~ ISSF » MSC ~ IOSEA 1% i35 » ZSRsifl[p 14 54 5 Al 1 ~ iy
J\Eﬁﬂék’g%?ﬁ%&&bq/Helﬁﬁé‘%r:;‘z w’E;.JrF == Al S’%@f%&‘(lnvited Expert )
Yy SRV S AL N YR 60 A S R iR g
- RERH T 10 F S ERRTES 2 AR~ CPUE IR - REVER! S S A
HE PR S e S SRS & B (MSY) AsEE o B ER
FEAEE T B EEHREE AT MSY I - B JE@E% CHEIETE D e
VG Sl (52D 20% - FITERUST FLEREIRERAT MSY [0 & RERF I
PSR SR BT R N B
o SRR S JEPEYed ST AT MSY ASEE > B S e v 2S5 LR B
FUSYIRIEI A MSY ~f » BE SRR S s S LRSS pot s - 3 S F 1
FVERN TG MSY i F B ERGE  E SEVERIFE T MSY
T I R AR - (TSR ool Mo i TR (5 f Y
T’pﬁ%‘[&k :
S TEE B FIRARE SR MSY (Y 1.2 () BT SRR SRS
VL S ] B MSY I > B 20 S g AT 5N 5 R
rglaxw (% |7 2 PreEtlt > NIRRT VR SRR Tgﬁéﬁ (&
K MSY <% o
P9~ FUERE ¢ B PSRN MSY Y B SRR S DRI TR > E0E
G ST MSY IR > B TSR S T T IPOTNER  ES Y
TREIARE :FEIIE RAFS LIEVEER! T B MSY -3 5 PR 4“%5{%%?(3
It

1 T BREREERN T BRET  FIE BRI ER

Eaé
|
s
&

ltmb"



—
-t

=1

MSY -

GRS VR SRR MSY S TR MSY N » BT S

JEI T, o /AT ENUL A\ g QF= , F o AU N S — RETE—VY = " N
VR A Bl = EARDEER > = B EIE TS T e fRR T R RVEERN T oG

MSY <3t -

PV PR BRI AR b FEEIE Y o HEPHE LR B TR

oo
H

102 B QEIARERE: F VLT (100 1 1206 [ FIVE) R

,JL‘

(B A0 P 18-22 |1 R7dI) ~ BV (1A (10 7] 2227 |1 2 R
YIRS ) TR P R T (AT (1L ] 29-30 1 oA B  RI
WE R0 26 1 FHE) -

~ IR EVEEAFIF (7 L IE(102 7% 105 ) « (103 22 106 ) - fEA

(104 ) ~ REE(102 ) « &I F1(103 #) «

« [ A SC = ?’* bfﬂﬂ ?“ (73BT % Nishida 1‘%4 bﬁif, #2 Jan Robinson -
IR

SRR« FIR PEREATS @ > RIS Y o SN SRRRE



3 T 6
B TR o 6
S THEEEIZ oo 25

BiFfF =~ ZSE OAEIY EY R BEAH oo 26

FEFF =~ 10TC SCLS GBI o 31



%» N EIF[U

FH@&&FEQ’KF ﬁ(IOTC)t F’[?‘Jﬁﬁﬁﬁm KFI_‘HW@ NAEIFSEE St R =1
W (B LA R(FAO) - 11096 # A 1) o AR B2 £16)
}EF GRS E}[’; F‘ JEIF i[HJ “FJZ’;F }%E',J\ , ”ﬁ:[;@ﬁ , ﬁ,}f_’rgﬁj\ ;\[l;\z&ﬁﬁg
=l F\L’}‘:EJ o

HP T £L2 &[ES«‘E'F&J’{I = SN ’1**‘14’*&[@5«'?}{/1&?&1% '“ﬂﬁﬂa’?’iﬂ
R E[L—{f N HLIFI[E;«H,W ’IOTC"‘{? AT BT B R
Elﬁ?ﬁ'mr B R i S B A P | AR A A J‘ﬁff‘, FUE TRy
s 1 T AE e RIS o PP, @%éﬁ@@%iy[ﬁm[lﬂﬁ# EIEAE A= &

NECK B 7 980 B B S R 45 SRR N 7

\

| ':l/‘

%ﬁj’ [BEL A e 91v 3T |OTC VELRE  Z5B75PT £l %vpiﬁ'ﬁ% o
7 R
IOTC 57 15 {R[ 25 E'MF Fle
f, & (Seychelles) 7= o [l1f 14 Nishida ﬁa‘jij =2 ﬁj D FH} ’m £% Jan Robinson
Llrrﬁj P FEE B B AP Y] BREA BETE B TR
B R R [ R B T B BRI R A
SRR - B PR R I H]Y %[@Efgbﬁy”*‘*m[?g PRI

1@ (SC15) #%4 (101) # 12 7] 10 = 15 [ I¥%:3

fVE] WWEF - ISSF + MSC ~ IOSEA /% f132% » S35 poipie T~ iy

A ZRE R S PRI S B JES % iﬁlqﬁﬁg == I}SIE{EJJ%}; ( Invited
Expert) Y% 1 » IS * EN(PRF1 * F1)fiA% 60 o < U fr Al Bk g
g
12 5] 10



- ﬁﬂ‘% (12 7110 F1 = 9 ) : IOTC SC15 EIE'zty%Tsutomu Nishida #&{~ = ?J )

1= 7 Kb Jan Robinson (54 ¢V )~ FEFIE ~ R ~ 2577 ~ P10 L 88
A AR B R TR HRS] P TR R R
S R H e HIR SRR U P BRI  HI
K[k b RPN 2T 24 “FTE'I s I'J‘\?%H'[’FJ » pIF) WWEF ~ ISSF ~ MSC ~ IOSEA %!
W SPUINCRE S (Invied Expert) SYPTEegr » BT~ FI(
%A%'r* k ")lﬁl1?‘60 it o

=R R I R BR R - T e Y R
MR RPN TSR EBONBIE 13GF ST E R PR AL PR YD RS
Ec 75(7;n E'FZ‘%H S Tﬁ%i@f[)ﬂ/ % 5 P EFIE T [B(housekeeping
work) » SHEE FHEERI IR ~ B RS I R R AR B
VT REA F"fmcl%agj DEY1 E V6 FEEY 11 - 3T 14 =57 16 Zfifl IOTC F4

EWWQ}HMmMmmﬁ4I%:“V¢ ﬁ%"*%wﬁﬁ%%ﬁ%?
FJ&’*‘F fi Eﬁ@s«‘baﬂﬂ < fUHTE 1Y %“

R RIS YOS TR R TR4AR David 2R o)
RI%S A fre 2 # pURF s SR @R i e =

U QB (L S IR -

P4 2012 5 TOTC Rt iy RIS (=i

= VR R YIRS T R PR SR SR
R E | 2

(=)S Fujiwara i F AW YHEH 5 (=RL2 7 (OFCE) 2012 & fusu=Afspl = 5
RPN %i DN 3 P LB (PR [ 5

Q%{?ﬂ@%§W%éﬂﬁ§$M§mgmﬁ@,o



(= )Guillermo Moreno ¥, 1950 % 2011 # FI"& » I AISFE L4 B K
(artisanal) HFAT ~ U B2 PUFRECE I FUBIHIREVE R POeeR] Tt #
A - E‘E‘fiﬂﬂ‘ﬁ“ TEF AR VR RS FUEH) BE R
FIRER - HIPEpURDoT =I5 - (R ELH] fE @ AR > [ TOTC 2
TV HP B E S [N SIS R YR L ERN R RV
HHVES g @ 27 FURAIE SRRV A0 PUoeR] 5 SRR R PR
i = BRHET 2 PO BRI -

(Ph)Julian # 7 SEHAUAES > Pk IOTC HIR- LT iy -

- )L“@%@ﬁ%ﬁ He o [ S TOTC S5 ERRRRL IR 4 ¢ E'&EEJ?J’E@?[
B ETRRL R [l B R A ”f B Rl PR FU R
PR > TSR AR BN e TR 5 R
SR BT B o AL I TN R LB S e
SR ¢ HIP R R AR R o e HI ST R e
RIF o ] R 1 R P

[ES«‘?‘»%F, PRSI TV G - 425 W B
FB SR YD SIS AR FLE S B - R
B IR TOTC Rl - 128 P PO RSTEPS B 4
F}FJF&?&W ApL e H PR AR R
JBRP  RCEARE < 2 PR BNASF P FURPER R AFTHI AT | s as
2011 F R TE RS 7 RGN T R -

(Z)FI B = 2011 & AU JU B ANEPEERI F= 2010 & (%

(= )R[ Mk IE’('EFJFTA I FAD vk » 2013 ﬁpfj,wy Rl o R
VIRl - 7 AT

(PORAET © ot s o srt 2 BTS00 0 = o S R LR - R

1



RATHIRE » PEAEEIEE FAPACip S ok 0 sl o> Al &
b E’ﬁv? ﬂ%‘;' OTC R[4 SR fUopaT B it » 0 BT
FEE s BT SR RS T0TC » PHBTIRET %1 -

(GU)I=S i e {%Iﬁ'ﬂﬁ%’i’ »— EPEVRRIRAHES - Pl RUpImR R F RN
BTG E I 2 VTR L F S S e
% -

CROFIR £ 2012 & A BIRGIFSNEF PR 700 FFEL EEAT - AIEVERIF 1300 [ 5
BRI > T IrEGanc ARl Y VGRS RURELE 5 HIE P
(& BEZ [Pl + BT BEZ P9 ol R st Eii%%@\;ﬁﬁ
SHEVER I S HIL A (R A

(ORI R S R RO e YR GRTEOPR] 5 ISR e Rk
TR R R

()] - R SVERTR] - B = FTORRI VI T R
EE PR L SRR AT TOTC VR T 2 2 Bl S I [0l - SR (e
FFPES LR ?

ClEE + EIRPRELE S R TR H SR T SRR i
SR Nl B g g PR== PRI Y PR AT IR ANz IR 5 PP
FEERL A PLR BRI R 5 F R TR Y AR

CIOFE s = for 8y = 788K > —~ RLFFIENF > 285 10 22 NI > ek £y
Tl ~ JoREES Pl RLISLESTIERK - JE0E LI -

(1~ s - = ?Jﬁ ﬁ?i/[‘l’ﬁ’%@fﬂJE?ﬁiﬁ[’%’é‘?ﬂﬁl > R AT S EE IR R
VUSSR R S S ORI T BIRLY ) 2010 F VRRE (T
o -

(1 2 )R B s SUREUI (o P GRS 1 sl (o IR o 5 50



e YEllﬂpfflgwﬁt'%iE(i #hit iﬁ?’”ﬁj@” [ e RNAINAE O H=EE

(]

(1 BRI Er: [ 45 5 2F) 7 YE\[F“\[I"E’ A AL UVFU%%W: b eilen
E= FAD (anchored FAD ) FUIEVERIVE 2 L= ERERFUN 5 AU Rl P % Ayl
HEEESE 'Erﬁ‘?&ﬁﬁ TR fﬁ?ﬁ’vg’qﬁ i AR B i7‘ A
%ﬁﬁmwm%%ﬁ: FRUESI[FITRLRL T [ BY2% > 2007 F VR BEAIEVER 8- RL

i
W
=

2011 # Ui -

GW%%ﬁ@r%w%$ﬁﬁF@%ﬁ%%’éﬁiﬁﬁﬁo

(1 2SR DR [IAEHACK P93 B - RIZETES RTS8
%ﬁﬂ%&ﬁﬁ?ﬁiﬁﬁw@%J%@%{%a%[Pwmmmip%
AR AR

(F )RR = = ke 7 SRR VR I 2 ARG T B R
I0TC PV pURT= I5h » 1T -

(1 =) Jelst = 328 IO > P UE -~ PRI

o B PURFRCE BRI REERGBIE TR SR R

UG FBEAGL > 2 i H AT L SRR e

12 7] 11 !

2012 i T (e R B AR
(- )3v4 @&ﬁﬁﬁL[Ehgﬁﬁ%p.

L~ 49 20 PR - FIESBE IR o DR AR i (= o
FERE BRI S R IRL ] ek PO AT TS R (1969
ﬁn)i_pha JNESY 1 ﬁ ?EI@FL%E‘[FIJ@&I%; ) £ 'H CPUEﬁ7[JF[EI 1984 ?"FJ
fi + RSP BIROR ELE G 1 5[ - T 1984 £ = P A

10



4

e o {EE pEFHﬁ'FTﬁE?{%ﬁ” R (R -
* ﬁ%ﬁaﬁlﬁﬂﬁ,u LI R Fol N RIS VRBESTR > PIERST

SERAAIEVERIET o (ERURUN IR 2 g P R LG PR
FY 2 PRtk 05 2 RLIREE T By kLR h’ﬁ;{v’ﬁﬁ’ﬁ@ ? @%T@Eﬁfﬁiﬁﬁf
FEPERVIR 5) W3R 2P eyt -

* B HARTHIER P 2011 2 Pl ] P (0 SR E A E

—Fu EFEIH ) [ﬁ_lﬁﬁ%“%ﬂﬂgh ) FUJ IE[‘[“ﬁiWE EIF lﬂi_ lif[fjfﬁ‘%@ : [
= [ B - T E R RU L R A R
Y -

~ & HI9 i CPUE 2 [ Elfii%;}#'}"l‘ikﬁjf—rfiiﬂ?l% A

FE| P Elf@ [’F‘[?{B %'7 1l CPUE H-4[10 = s W g oAt I3, -

(Z)3T 10 "= Fug— (=] 5 FiiaghLpr e 4(1"7€I$%’EJ4F‘H&“EEE' CPUE
e [Pt Rl &T%Fﬁ 3@&—[33@@?@ FUEHERSE FRE & E!
BT (5 A BORL o SRR 2

E’??E‘WQE Td[l

1

PRSP SRRITIR DRI A% TR SET (R
e mwm%@ﬁﬂ“WHWﬁ¢ -

TSR R R ] R R VR T RO BB
JRRE R AR R RN P 7 -
RS IR A T+ ok (R0 5) )  FUR O

o 165 A

(5 )57 8 ik ST (] 5 ﬁ%%r‘%ﬁw%ﬁ%i’
ﬁﬁﬁ%ﬁ?ﬁiﬁwﬁé’ﬁi@%g

» TRIHEA RV L A Hﬁ? FRUHE -

2 ~10C -?i;\_'ﬁé’? I0TC ;f;- (B f T YU F,rﬁ RHAYEYR]

s R e [ Hﬁﬂﬁﬁ# Ef*w$mﬁwpwj

11



51‘% ’ f{ FYBE > SFEL

3 ~ Hillario Murua H‘Ejl—{ i&r ,Fﬁ)ﬁ"*ﬁ{if LET rf—”ﬁﬂbaj[ﬁlﬂ J@ﬁ% NURERE =T
W “]‘—FUE J;l%’!ﬁglo [E‘ﬁﬁ%}i’u B (P e sy PR > 1l

R i ) U PUR o kLol (B IR Fgﬂﬁ LRSS

FIRCIER? PIE] 2L - BT 2 R E A (AR T A J‘F'FJ%J%‘
IFSReRE -

4~ WEHEEE T EET VR o GRS N A F F‘W‘E‘F—*ﬁ@% °

D~ REFHCH | S drifting FADs %’%éﬁﬁ:l i’ulz_ﬁ‘rﬁ'ﬁf[*ﬁmfiﬁé“ BT 2
?ﬁ:ﬂgrrw (] 5 S ERA A LFTJJE" drifting FADs &% > Hlﬂ
S Pl FHEE

"]
(PO 4 T PR AR, W TR RO -7 (R
g
12 5] 12 !

20125 ST (A R E AR T e
(P51 4 Fﬁﬁ‘ﬂi]zpu_ = ”'ﬁn‘@%p :
1~ R g EZ s l?L—E‘?E@?FE—‘E'T‘E?ﬁT (fI(MSE) -
2~ IRYVEE TJ » LRPs (Limit Reference Point)[iV%| E‘EE‘H “*%i'ﬁ'FTF“*%E
SRR CELES O ke AT AR
(F1)37 14 ﬁz:‘f”l“»mii‘ﬁ* (B A AT
PSRN LRPs SR oty #lﬁh@lﬁ[ F" bINIl
4 327% | ffitKobe IT Strategy Matrix fY53 47> 2L 4 & {519 SS3 Al A1
F (1 Kobe 11 Strategy Matrix Elfiﬁ’xﬁ%%\[ ?X’\ Bl R o B ﬁi?"?ﬂﬁiﬁj
R« BRI B = Vo NELEE ZEIRITYRY ) YIS FEET
AURRIZAE ] 2 0 ﬁ’ﬁxﬁﬂﬁ'&?f‘ﬂ SN j—rﬁ By
’”ﬂ‘ﬂm R AR s

[
iy
SEe

H
)‘Y"
)‘X
E

F

12



PR - B R RN EE‘HHJ@ﬁFw‘tI*F“EWW l'ﬁ* [ RIS
H| Multifan-CL 53 #7 > 'J}%ﬁ]‘“ — EFTTHI 3 FURARASL o Al
o= B9 R A o AR T ARl SR B R
P RFT AR 2 R o O RSO i o R
i i?%ﬁs’°‘f9[ﬁizr§f P RS e R -

VBT AR R AR RN 2010 F pUSTATIER 5 b
[ERT =Bt liﬁ” CPUE [ 2R pias T [l s St S s ‘]‘Tm

<1>w;;: %ﬁgﬁﬁ‘ﬁ'ﬁ'lfJFZ,lﬁ*’IOTC FATH AR~ R SREOEEA
RIS - -SRI f Ao 2 2SRRI
HURE | R RLER] S WG - FRE S RSk Jrfﬁ}'

(DIOTC HLHA L PR - o) = FEEAE - B IEE
oo 1 SRS (i U POREIRE 1 ¢ BRI R R
FUREASLA T ) ¢ HREATRI S - @ CPUB A0 [~ PRiis ] -

HESE il s e e E S Ee e IR

i = SC SFEFERITALIANE |3 LRtq - UFRRT » PR

()RR SC o — ARSIV PREAETSS 5 T (A i ]
== SC A -
* RINEHFPES FU= FL R AR XD PR LRy RTRE - B A LU Y
PS> PRI FAD 15! IEPERE 9 IR 8 R SRk (S F U
FEPRAA TP ERT o 2 (v R SR FAD ST EHEEEE
FRRRADFUTORYRY - R AP MSE U =081 itk s 5
W BIURYZE o B HEFR P F ] WCPFC %P0 FAD J6(5! F[H [ F R
FHIRARADEUV RS - (RS S RGBT, 1050
[Fil 55 £ POk - TR BRI Ah PP BT 7 B P AR

13



I
I7
jf”
Sy
e
[M

S FE VBT R ﬁ#%% B

OB AFA SR SRS S TR

* o~ BB IR ¢ 1 IOTC A4 Tulien Million #5 #7=H - 45
(1 B PRIAETE M B R E i o 5 PVIIREOR 1 Vi
PR s (55 IR BAERAUTS S 2 MB T A8 f A0 s pITe 2 i)
FETER IR 3 BRI R AT -

Je s A A R W G ¢ R B T[] R PR - R
SO GG A o T (SOIE PRI 2 IR SR R R S
VB » SR F BT (ISR (R N R P o SR
SIRLE L S BES F O A A RO -
W=V > AERRAS

A~ EHBR OB 10TC R4 i David {7 & A O E i o
i -

o R BT R ¢ P B IR S S VR SIS TASK2 4
FI - PR (PR AT PTG ALY < el
FREEPRIEE ST T o @RI 20 FpRT R RE AT PR -

42 ot e

(= )3 BUETH AR P WA PR M R P PR AT Praulai &
AT AT (IR -~ SESBNARLT 2 F Q011 % 2012 F)RCFH

PO R IR D AR ERRUR 2 Praulai R AE BRI -

b RLES B ET T HRALRL - DRV S SR IR - 45 R

W E RTINS - B 2

2574 PRI E LI (I i 1 R g 1 25 i

AT 2 5 Q011 7 2012 Ve o kLRI DU B i85S ) S0

F

14



B2 2011 % 2012 iz FEEIEL B PURTIAVETE R LN RITHIRETROA
FREHHT AR~ Ef[FIE o

(SORTEPR oA o T [ WA SR B R U IRV AR vl
SRR (S WREREE SRV IOTC R EFI - RIB fie vl
Fopn(E s AT LT ESTET B AR B A I e SV e - [
il .zzﬁifé%’p%ﬁ;’if [0 Z5BIPRRE AL 1ERIP 2

I&'_}U“‘l[ﬂ[@i %‘H IFﬂJLIﬁ]/FH%J:ﬁ“E?:J/ F’EE«V%TE[E l7‘“ J”jjj:ﬂ_{ﬂﬁlg[
’ qa’:T |T7—v|
12 5] 13 !

1=~ ER *Jﬂcﬂi" ﬁj‘ﬁa’? BORNEVEE T BB [ SERYA ¢ 12 ’?‘J%F‘rﬁ

(= IR FIRPEEE AR AL OB B 2R e 1R
b8 B m&f”“ﬁfﬁzfplt PR BRI PR T SRR L
T

(OISR PSP BAHECK R D (1% (Y3 - MBS =Ris =)
100 £ g > Z ﬁifp P EERN PR D o

(Z)BERE FBIORYR 7 2000 T o 2 S Rl [NIFEERE

e -

(PP (2008 7 2 45 » ] 15 FETREER - 3 WA FAR - £ E N[
TR =

(o) B P 1 e R0 I 5 R TR R
%gj °

15



AP 2013 F RIS EEET (B A PV R AR AR PR
(~)2013 = BRI (=) AR SHES FHRES KRR - PR
AIEZESPIAE 4 ?Flff:%?*,ﬁtﬁ«iﬁrﬁ » 1 CPUE 2 [~ R ARl o BT -
(= DECEETE R 4 ST P BRI V2 (5 KR ET R 1 5 o™ i i
ik R
(5 RSB PAPIR LY ~ 78 FPEHIE (7 S{ORIRER B - (ERARE R -
wﬂﬁﬁ%miﬁﬁﬁéﬁ%%nzm3#)ﬁzwwaiﬁﬁ’ﬂﬁmﬁm%
T - ERE o PRI BRI (o — AR s - [
e ﬁ; 1R I e
COWRFHRT CREBRD) PO R@EITRRER = 7 (- %> 2013 7 {IRRE AR
TEPREAR - RS BRI R (I CPUB 8 5D » frif=
I0TC £
SISUNECE
(*MHCﬂ%%%ﬁﬁmﬁ@%%WEﬂﬁﬁ@w@%:mﬁw§§$ﬁ@m
PR A3 AT e 2 LA S e PR HBORE R
B AR ) g ROkl RO R R AR ET 55
P E RS R (ST KV R« IOTC Ak = S0 BV ifs 151
OSBRI (=5 Eﬂ%r@ﬁﬁKEmmﬂweSmmnmwﬁﬁ SLANER R £
FAE YRR T A Scenarios )95 Bf(reference points) YRV 1%
L B pISTH RO = I e
Cﬂ%%&%%$m%ww,WQEW%%\@ﬁ@%mawmwﬁﬁwﬂﬁﬁ
TR REAYRYAY “%ﬁwm ﬂm“éﬁ?ﬁﬁﬁﬂﬁgw

1271140 ik
PO BB R oA B 2 W) 12 FL 14 R

16



A PRI BT R A
(=)yhT2 Eﬁ v 2 Eﬁu' fi = 10TC ﬂ?'f*‘ B ("t H% Le Chantier Mall) » %"CF“P“ FRlAE €5
wl " Fi Miguel Herrera » James Geehan = 35=5 BV 2 A ks P [T
PR PRIE 504 2R R A %F’Hﬁﬂ‘lﬁ °
(% )IOTC Rk i3t * Fibiim! 1980 # 2 2006 # ~“FIif] ~ Fuif Eﬁ?:'%ﬁﬁﬁtf =
TRRIETE TASK2 BEIfvRsr & (2 F| gty st - ki,
TR R SR
1~ 2002 & ) i P U B PR PRI R BT
» TR ST RAf TASK2 ST gpti st B )
3 > 2003 = fR e PRI TASK2 polsed PTG = (57 2 H 1992 =
sl SRSl A R E
4 ~2003 & I s e R4 BEBEIR- S e SRS 5 HFi(range)
fHgE =5 Al L%
O ~ Tl Frad  E LGS SRRV TR S5EH AR 4 (i
P&'M}Iﬁiﬁﬁfﬁj 1% (Hﬁféﬂ‘é‘#;%ﬁ) BLPE IR F AR
SRR - T Ep - U PN RO R BRI 0T S A e
ILERT HI'J U YIRS B
6 ~ ik N - Miguel EHRBATRRESF A 25 T A

TS e -
ORI  FIAE FLaRi] TASK2 S91 T SPORL RS IS
5 ST
1‘ﬁ@?ﬁﬁﬂﬁ“ﬁﬁﬁﬁ’ﬂﬁ%ﬁﬁaiﬁm%ﬁﬂ%%?WQ
TS IR 2 R W LS T L

Z\ﬁﬁﬁﬁ%ETpﬁﬂ%ﬁ’l$$ﬁaﬁ R R A0
Y GV (WA 1 SRR

17



3~ e [Fil s AR R R U B A ORI R R Y AR
[ I=F

127]15 1
1 RIS MRS I AR I - R FLET SCIS e

f&t v A Fvﬁ" = 10 R ] 751’ » ﬁ‘ﬂ”ﬁfﬁwc‘%&'uj@%?&d[ﬂﬁ A f

Exi) ,ﬁjﬁﬁmgﬁﬁq ° AU E IR R

()2 R FVERUINE o R R

L~ SRR S 10 5 REREETS 2 CPUE SR - RUEVERI
TR REEE PG SRR B (MSY)

T MSY R > B S AT

TERA FUERIEAE

AR ﬁﬁ?%fﬁ*wﬁg« I -

YIRS T 3 o

ST SR S ] B A
SEIIED B 5 T S S 20% > 1)
Fﬁﬁ?‘ MSY =¥ ;

Aggregate Indian Ocean

Management Quantity
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2011 catch estimate 38,946 t
Mean catch from 2007-2011 41,609t
MSY (80% ClI) 33,300 (31,100-35,600)
Data period used in assessment 1950-2010
F2010/Fmsy (80% CI) 1.33 (0.90-1.76)
B2o10/Bumsy (80% CI)
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B2010/B1gso (80% Cl)
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Management Quantity 2010 SS3 2011 ASPM

2009 (SS3) and 2010 (ASPM)

i 102,000 t 71,500t
catch estimate
Mean catch from 2006-2010 104,700 t 104,700 t
MSY 114,000t 102,900 t
(95,000-183,000) (86,600-119,300)
Data  period used in 1952-2009 19502010
assessment
0.79
Feur/Fvsy (050 1.22) 0.67 (0.48-0.86)
Bcurr/BMSY — _
SB.,/SB 1.20 1.00 (0.77-1.24)
curr MSY (088 _ 1.68) . . .
Beurr/Bo — 0.43 (n.a.)
0.34
SB.u/SByg (0.26 — 0.40) 0.39

Bcurr/BO, F=0 - -
SBcurr/S BO, F=0 - —
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Management Quantity

Aggregate Indian Ocean

2011 catch estimate

Mean catch from 2007-2011
MSY (95% Cl)

Data period used in assessment
Fo011/Fmsy (95% Cl)

B2o11/Bmsy

B2011/Bo

SB5011/SB (95% Cl)

B2011/B1gso, F=0

S BZOlllS B1950, F=0

398,240 t
435,527 t
478,190 t (358,900-597,500 t)
1950-2011
0.80 (0.68-0.92)

1.2 (1.01-1.43)

0.45 (0.25-0.65)

0.45 (0.25-0.65)

A~ FUERE P FUAREL T MSY s s B SRR R S ST -
VP ] HE MSY 58 - B 20 BRI T T EPTE 5
FE[%\WHFJ ’F %‘EQ{—L s F Erzaﬁ Hf’j{E[} E",“I %Iﬁ MSY JQ{{:& . g Fcr "rﬁaﬁ
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Management Quantity Indian Ocean
2011 catch estimate 302,939t
Mean catch from 2007-2011 302,064 t

MSY

Data period used in assessment

I:2010/FMSY

BZOlO/BMSY
SBZOlO/SBMSY

B2010/Bo
B2010/Bo, F=0
SB2010/SBo, F=0

344,000 t (290,000-453,000 t)

1972-2011
0.69 (0.59-0.90)
1.28 (0.97-0.1.38)
1.24 (0.91-1.40)
n.a.

0.38 (0.28-0.38)
n.a.

n.a.
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Aggregate Indian

Management Quantity Ocean Southwest Indian Ocean
2011catch estimate 19,631t 6,559 t
Mean catch from 2007-2011 21,870 t 6,939 t

MSY

Data  period
assessment
I:ZOOQ/FMSY
BZOOQIBMSY

SB200s/SBmsy
B200s/Bo
B200s/Bo, F=0
SB200s/SBo, F=0

used

29,900 34,200
19512009
0.50 (0.23-1.08)

1.59 (0.94-3.77)

0.35 (0.22-0.42)

7,100 t-9,400 t
19512009
0.64 (0.27-1.27)

1.44 (0.6

1-3.71)

029 (0.15-0.43)

( FVEBREERE ¢ R PSRRI RO BB OO TR

Enal

(=)2013 ¥ 2014 ﬁ?‘%ﬁ@#?

Meeting 2013 2014 (tentative)

Date Location Date Location
Working Bali, Indonesia Ball, .
Party on|17-20 June or 13-16 July (4d) Indonesia
Neritic 1-4 July (4d) _ YD or

Tanzania .

Tunas Tanzania
Working
Party on| . :
Temperate Nil Nil 5-8Aug (4d) |TBD
Tunas
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Working
Party  on
Ecosystems
and
Bycatch

12-16 Sept (5d)

La Réunion

9-13 Sept (5d)

TBD

Working
Party
Billfish

on

18-22 Sept (5d)

La Réunion

17-21
(5d)

Sept

TBD

Working
Party
Tropical
Tunas

on

2227 Oct (6d)

Bilbao or San
Sebastian, Spain

21-26 Oct (6d)

TBD

Working
Party
Methods

on

Nil

Nil

30 Nov (1d)

Victoria,
Seychelles

Working
Party
Data
Collection
and
Statistics

on

29-30 Nov (2d)

Victoria,
Seychelles

Nil

Nil

Scientific
Committee

2—6 Dec (5d)

Victoria,
Seychelles

1-5 Dec (5d)

Victoria,
Seychelles

Working
Party
Fishing
Capacity

on

Nil

Nil

Nil

Nil

(Dq)F|F VEEY

RS (PR R e

Species

2013

2014

2015 2016

2017

Working Party on Tropical Tunas

Bigeye tuna

Full
assessment

Indicators

) Full
Indicators

assessment

Indicators

Skipjack tuna

Indicators

Full

Indicators | Indicators

Full
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assessment

assessment

Yellowfin tuna

Indicators

Indicators

Full
assessment

Indicators

Indicators

Working Party on Temperate Tunas

Albacore Full )
Indicators
assessment
Working Party on Billfish
Black marlin Full
assessment
Blue marlin Full
assessment
Striped marlin Full
assessment
Swordfish ) Full
Indicators
assessment
Indo-Pacific )
s Indicators
sailfish
Working Party on Neritic Tunas
Bullet tuna Indicators
Frigate tuna Indicators
) Full
Kawakawa Indicators
assessment
) ] Full
Longtail tuna | Indicators
assessment
Indo-Pacific ]
) Indicators
king mackerel
Narrow-barred
] ) Full
Spanish Indicators
assessment
mackerel
Working Party on Ecosystems and Bycatch
Bigeye
thresher Indicators
sharks
Blue sharks Indicators
Silky sharks Indicators
Oceanic Indicators
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whitetip

sharks

Pelagic

thresher Indicators

sharks

Shortfin mako .
Indicators

sharks

Scalloped

hammerhead Indicators

sharks

Working Party on Methods

Management Initial

Strategy operating

Evaluation model for
ALB, first | Extension

run on of the MSE
ALB MSE | process to
and tropical
analysis of tunas
reference
points for
ALB
A0~ HPEE

(= OF 10 PRS2SR PR LS PO TR Resolution 10/02) FIuH
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DRAFT ANNOTATED AGENDA FOR THE FIFTEENTH SESSION
OF THE SCIENTIFIC COMMITTEE

Last updated: 11 December 2012

Date: 10-15 December, 2012

Location: STC Conference Center, Victoria

Mahé, Seychelles

Time: 09:00 — 17:00 daily

Chair: Dr. Tsutomu Nishida; Vice-Chair: Mr. Jan Robinson
1. OPENING OF THE SESSION (Chair)

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Chair)
» 10TC-2012-SC15-01a: Draft agenda for the Fifteenth Session of the Scientific Committee
» 10TC-2012-SC15-01b: Draft annotated agenda for the Fifteenth Session of the Scientific
Committee

> 10TC-2012-SC15-02: Draft list of documents

3. ADMISSION OF OBSERVERS (Chair)

4. DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE SCIENTIFIC
COMMITTEE (Secretariat)

» 10TC-2012-SC15-03: Outcomes of the Sixteenth Session of the Commission (Secretariat)
» 10TC-2012-SC15-04: Previous decisions of the Commission (Secretariat)
5. SCIENCE RELATED ACTIVITES OF THE IOTC SECRETARIAT IN 2012 (Secretariat)

» 10TC-2012-SC15-05: Report of the secretariat — Activities in support of the IOTC science process
in 2012 (Secretariat)

The Secretariat will report on its activities during the 2011 calendar year. It will also outline the
technical activities planned for 2012 regarding the acquisition, processing and dissemination of
information regarding fisheries for tuna and tuna-like species in the Indian Ocean.

» 10TC-2012-SC15-INF01: IOTC-OFCF Project activities in 2012: Progress Report (S. Fujiwara and
M. Herrera)

» 10TC-2012-SC15-INF03: Glossary of scientific terms, acronyms and abbreviations, and report
terminology

» 10TC-2012-SC15-INF04: 10TC Species data catalogues (I0OTC Secretariat)

» 10TC-2012-SC15-38: Pilot project to improve data collection for tuna, sharks and billfish from
artisanal fisheries in the Indian Ocean. Part Il: Revision of catch statistics for India, Indonesia and Sri
Lanka (1950-2011). Assignment of species and gears to the total catch and issues on data quality (G.
Moreno et al.)

6. NATIONAL REPORTS FROM CPCs (CPCs)

» 10TC-2012-SC15-NR01 to NR33 (CPCs)

» Discussions on improving/modifying the National Reporting Template

» 10TC-2012-SC15-06: Status of development and implementation of Nation Plans of Action for
seabirds and sharks (Secretariat)

7. REPORTS OF THE 2012 IOTC WORKING PARTY MEETINGS

7.1 10TC-2012-WPTmTO04-R: Report of the Fourth Session of the Working Party on Temperate Tunas
» 10TC-2012-SC15-INF02: Analysis of the genetic structure and life history of albacore tuna in terms
of diversity, abundance and migratory range at the spatial and time scales: Project GERMON (GEnetic
stRucture and Migration Of albacore tuNa) (N. Nikolic and J. Bourjea)

7.2 I0TC-2012-WPB10-R: Report of the Tenth Session of the Working Party on Billfish

7.3 I0TC-2012-WPEBO08-R: Report of the Eighth Session of the Working Party on Ecosystems and
Bycatch

» 10TC-2012-SC15-INF05: Ghost fishing of silky sharks by drifting FADs: highlighting the extent of

27



the problem (J. Filmalter, L. Dagorn and M. Capelo)

» 10TC-2012-SC15-INF09 Rev_1: Ecological Risk Assessment (ERA) and Productivity
Susceptibility Analysis (PSA) of sea turtles overlapping with fisheries in the IOTC region (N. Ronel, R.
Wanless, A. Angel, B. Mellet and L. Harris)

» 10TC-2012-SC15-INF10 Rev_1: Preliminary Ecological Risk Assessment (ERA) for shark species
caught in fisheries managed by the Indian Ocean Tuna Commission (IOTC) (H. Murua, R. Cohelo, M.N.
Santos, H.

|OTC-2012-SC15-01b[E]
Fifteenth Session of the Scientific Committee, Seychelles, 10-15 December 2012 10TC-2012-SC15-01b[E] Page
20f3

Avrrizabalaga, K. Yokawa, E. Romanov, J.F. Zhu, Z.G. Kim, P. Bach, P. Chavance, A. Delgado de Molina
and J. Ruiz

7.4 IOTCf%0127WPMOAﬁR: Report of the Fourth Session of the Working Party on Methods

7.5 10TC-2012-WPTT14-R: Report of the Fourteenth Session of the Working Party on Tropical Tunas
7.6 IOTC-2012-WPNTO02-R: Report of the Second Session of the Working Party on Neritic Tunas

7.7 Summary discussion of matters common to Working Parties (capacity building activities — stock
assessment course; connecting science and management, etc.)

> 10TC-2012-SC15-INFO08: Draft: Building science capacity and understanding among IOTC
Members

8. EXAMINATION OF THE EFFECTS OF PIRACY ON FLEET OPERATIONS AND
SUBSEQUENT CATCH AND EFFORT TRENDS (Chair)

» 10TC-2012-SC15-07: Examination of the effects of piracy on fleet operations and subsequent catch
and effort trends (SC Chair)

9. STATUS OF TUNA AND TUNA-LIKE RESOURCES IN THE INDIAN OCEAN (Chair)

9.1 Tuna — Highly migratory species

» 10TC-2012-SC15-08: Status of the Indian Ocean Albacore Resource (ALB: Thunnus alalunga)
» 10TC-2012-SC15-09: Status of the Indian Ocean bigeye tuna (BET: Thunnus obesus) resource

» 10TC-2012-SC15-10: Status of the Indian Ocean skipjack tuna (SKJ: Katsuwonus pelamis)
resource

» 10TC-2012-SC15-11: Status of the Indian Ocean yellowfin tuna (YFT: Thunnus albacares)
resource

» 10TC-2012-SC15-12: Report on biology, stock status and management of southern bluefin tuna:
2012 (from CCSBT)

9.2 Tuna and mackerel — Neritic species

» 10TC-2012-SC15-13: Status of the Indian Ocean bullet tuna (BLT: Auxis rochei) resource
I0TC-2012-SC15-14: Status of the Indian Ocean frigate tuna (FRI: Auxis thazard) resource
I0TC-2012-SC15-15: Status of the Indian Ocean kawakawa (KAW: Euthynnus affinis) resource
I0TC-2012-SC15-16: Status of the Indian Ocean longtail tuna (LOT: Thunnus tonggol) resource
» 10TC-2012-SC15-17: Status of the Indian Ocean Indo-Pacific king mackerel (GUT:
Scomberomorus guttatus) resource

» 10TC-2012-SC15-18: Status of the Indian Ocean narrow-barred Spanish mackerel (COM:
Scomberomorus commerson) resource

9.3 Billfish

» 10TC-2012-SC15-19: Status of the Indian Ocean Swordfish (SWO: Xiphias gladius) resource

» 10TC-2012-SC15-20: Status of the Indian Ocean black marlin (BLM: Makaira indica) resource
» 10TC-2012-SC15-21: Status of the Indian Ocean blue marlin (BUM: Makaira nigricans) resource
» 10TC-2012-SC15-22: Status of the Indian Ocean striped marlin (MLS: Tetrapturus audax) resource

» 10TC-2012-SC15-23: Status of the Indian Ocean Indo-Pacific sailfish (SFA: Istiophorus
platypterus) resource

YV V V
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10. STATUS OF MARINE TURTLES, SEABIRDS AND SHARKS IN THE INDIAN OCEAN
(Chair)

10.1 Marine turtles

» 10TC-2012-SC15-24: Status of marine turtles in the Indian Ocean

10.2 Seabirds

» 10TC-2012-SC15-25: Status of seabirds in the Indian Ocean

10.3 Sharks

» 10TC-2012-SC15-26: Status of the Indian Ocean blue shark (BSH: Prionace glauca)

» 10TC-2012-SC15-27: Status of the Indian Ocean oceanic whitetip shark (OCS: Carcharhinus
longimanus)

» 10TC-2012-SC15-28: Status of the Indian Ocean scalloped hammerhead shark (SPL: Sphyrna
lewini)

» 10TC-2012-SC15-29: Status of the Indian Ocean shortfin mako shark (SMA: Isurus oxyrinchus)
» 10TC-2012-SC15-30: Status of the Indian Ocean silky shark (FAL: Carcharhinus falciformis)

> 10TC-2012-SC15-31: Status of the Indian Ocean bigeye thresher shark (BTH: Alopias
superciliosus)

» 10TC-2012-SC15-32: Status of the Indian Ocean pelagic thresher shark (PTH: Alopias pelagicus)
11. IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME (Secretariat)

» 10TC-2012-SC15-33 Rev_2: National Implementation of the regional observer scheme by CPCs
(Secretariat).

The IOTC Regional Observer Scheme started on July 1st, 2010 (Resolution 10/04 — superseded by
Resolution 11/04). CPCs should report on the action taken for its implementation in their respective
countries.

12. OUTLOOK ON TIME-AREA CLOSURES (Chair)

The Commission, at its 15t Session reiterated the request that the Scientific Committee should evaluate
the time-area closure established in Resolution 10/01 for the conservation and management of tropical
tunas stocks in the IOTC area of competence, in terms of its impacts on the stocks of tuna and tuna-like

species (para. 47 of the 515 report). IOTC—-2012-SC15-01b[E]

Fifteenth Session of the Scientific Committee, Seychelles, 10-15 December 2012 10TC-2012-SC15-01b[E] Page
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13. IMPACT OF CATCHING BIGEYE TUNA AND YELLOWFIN TUNA JUVENILES AND
SPAWNERS (Chair)

The Commission, at its 15t Session requested that the Scientific Committee provide advice to the
Commission that adds to the information currently available or already requested of the Scientific
Committee regarding the take of juvenile yellowfin tuna, bigeye tuna and other species, and on
alternative management measures, including an assessment of the impact of current purse seine activities,
including the size/fishing capacity (and gear types i.e. mesh size etc.) of vessels, and the potential
implications that may arise for tuna and tuna-like species. Such advice should include options for
capping purse seine effort and use in conjunction with drifting FADs in the Indian Ocean (para. 105 of
the S15 report).

14. PROGRESS ON THE IMPLEMENTATION OF THE RECOMMENDATIONS OF THE
PERFORMANCE REVIEW PANEL (Secretariat)

» 10TC-2012-SC15-34: Update on progress regarding resolution 09/01 — on the performance review
follow—up (Secretariat and Chair)

15. SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC COMMITTEE
MEETINGS FOR 2013 AND TENTATIVELY FOR 2014 (Secretariat)

» 10TC-2012-SC15-35 Rev_1: Proposed priorities for Working Parties and Scientific Committee
meetings for 2013 and 2014 (Chair & Secretariat)

» 10TC-2012-SC15-36: Proposed schedule of Working Party and Scientific Committee meetings for
2013 and 2014 (Chair & Secretariat)

16. OTHER BUSINESS (Chair)

16.1 Revised ‘Guidelines for the Presentation of Stock Assessment Models’

» 10TC-2012-SC15-37: Revision: ‘Guidelines for the Presentation of Stock Assessment Models’
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(Chair & Secretariat)

16.2 GEF-financed global project on tuna fisheries: update & relevance to IOTC

» 10TC-2012-SC15-INF06: GEF-financed global project on the “Sustainable Management of Tuna
Fisheries & Biodiversity Conservation in the Areas Beyond National Jurisdiction (ABNJ): update &
relevance to IOTC (FAO)

17. REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE FIFTEENTH
SESSION OF THE SCIENTIFIC COMMITTEE (Chair)
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Distribution:

Participants in the Session

Members of the Commission

Other interested Nations and International
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FAO Fisheries Department
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Bibliographic entry

IOTC-SC15 2012. Report of the Fifteenth
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IOTC-2012-SC15-R[E]: 274 pp.
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The designations employed and the presentation of material in this publication do not
imply the expression of any opinion whatsoever on the part of the Indian Ocean Tuna
Commission or the Food and Agriculture Organization of the United Nations
concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries.

This work is copyright. Fair dealing for study, research, news reporting, criticism or
review is permitted. Selected passages, tables or diagrams may be reproduced for such
purposes provided acknowledgment of the source is included. Major extracts or the
entire document may not be reproduced by any process without the written permission
of the Executive Secretary, IOTC.
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The Indian Ocean Tuna Commission has exercised due care and skill in the preparation
and compilation of the information and data set out in this publication. Notwithstanding,
the Indian Ocean Tuna Commission, employees and advisers disclaim all liability,
including liability for negligence, for any loss, damage, injury, expense or cost incurred
by any person as a result of accessing, using or relying upon any of the information or
data set out in this publication to the maximum extent permitted by law.

Contact details:
Indian Ocean Tuna Commission
Le Chantier Mall
PO Box 1011
Victoria, Mahé, Seychelles
Ph: +248 4225 494
Fax: +248 4224 364
Email: secretariat@iotc.org
Website: http://www.iotc.org
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Acronyms

BMSY
CCSBT
CMM

Biomass at MSY
Commission for the Conservation of Southern Bluefin Tuna

Conservation and Management Measure (of the IOTC; Resolutions and

Recommendations)

CPCs
CPUE
EU
EEZ
ERA

F

FAD
FAO
FMSY
IATTC
ICCAT
I0OTC
IOSSS
IUCN
LL
LSTLV
MFCL
MPA
MPF
MSE
MSY
NGO
NPOA
OFCF
oT

PS
ROP
ROS
tRFMO

Contracting parties and cooperating non-contracting parties
Catch per unit of effort

European Union

Exclusive Economic Zone
Ecological Risk Assessment

Fishing mortality; F2009 is the fishing mortality estimated in the year 2009

Fish-aggregating device
Food and Agriculture Organization of the United Nations
Fishing mortality at MSY
Inter-American Tropical Tuna Commission
International Commission for the Conservation of Atlantic Tunas
Indian Ocean Tuna Commission
Indian Ocean Swordfish Stock Structure
International Union for Conservation of Nature
Longline
Large-scale tuna longline fishing vessel
Multifan-CL
Marine Protected Area
Meeting Participation Fund
Management Strategy Evaluation
Maximum sustainable yield
Non-governmental organization
National plan of action
Overseas Fishery Cooperation Foundation of Japan
Overseas Territory
Purse-seine
Regional Observer Programme
Regional Observer Scheme
tuna Regional Fishery Management Organization

RTTP-10 Regional Tuna Tagging Project of the Indian Ocean

SC
SSB

SSBMSY

Scientific Committee of the IOTC
Spawning stock biomass
Spawning stock biomass at MSY

SWIOFP South West Indian Ocean Fisheries Project

UNCLOS

VMS
WP
WPB
WPEB
WPM
WPNT

United Nations Convention on the Law of the Sea
Vessel Monitoring System

Working Party of the IOTC
Working Party on Billfish of the IOTC
Working Party on Ecosystems and Bycatch of the IOTC
Working Party on Methods of the IOTC
Working Party on Neritic Tunas of the IOTC
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WPDCS Working Party on Data Collection and Statistics of the IOTC
WPTmMT Working Party on Temperate Tunas of the IOTC
WPTT Working Party on Tropical Tunas of the IOTC
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EXECUTIVE SUMMARY
To be added AFTER adoption.

@)

@)

The following are a subset of the complete recommendations from the SC15 to the
Commission, which are provided at Appendix XXXVIII.
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Table 1. Status summary for species of tuna and tuna-like species under the IOTC mandate, as well as other species impacted by IOTC

fisheries.
Stock Indicators Prev’ | 2010 2011 2012 Advice to the Commission
Temperate and tropical tuna stocks: These are the main stocks being exploitation by industrial, and to a lesser extent, artisanal fisheries throughout the Indian Ocean, both on the high seas and in the EEZ of coastal
states.
Albacore Catch 2011: 38,946 t To be added once Report adopted
Average catch 2007-2011: 41,609 t

Thunnus alalunga

MSY (80% CI)):
FZOlO/FMSY (80% Cl)
SBZOlO/SBMSY (80% Cl)

33,300 t (31,100-35,600 t)

1.33(0.9-1.76)
1.05 (0.54-1.56)

SB1010/SB1950 (80% Cl) 0.29 (na)
Bigeye tuna Catch in 2011: 87,420t
Average catch 2007-2011: 101,639t
Thunnus obesus
§s3° ASPM*
MSY (1000t): 114 (95-183) 103t (87-119)
FoumFmsy:  0.79(0.50-1.22)  0.67 (0.48-0.86)
2SBcur,/SB,\ASY: 1.20 (0.88-1.68) 1.00 (0.77-1.24)
23B,,/SBy;  0.34(0.26-0.40)  0.39
Skipjack tuna Catch 2011: 398,240t
Katsuwonus pelamis Average catch 2007-2011: 435,527 t
MSY (1000 t): 4781t (359-598 t)
F2011IFMSY . 0.80 (068—092)
SBZOll/SBMSY . 1.20 (101—140)
SB11/SBy:  0.45 (0.25-0.65)
Yellowfin tuna Catch 2011: 302,939t
Thunnus albacares Average catch 2007-2011: 302,064 t
MSY (1000 t): 344 (290-453)
FZOlOIFMSY: 0.69 (059—090)
SB2010/SBumsy:  1.24 (0.91—1.40)
SB010/SBp:  0.38 (0.28-0.38)
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OPENING OF THE SESSION

The Fifteenth Session of the Indian Ocean Tuna Commission’s (IOTC) Scientific
Committee (SC) was held on Mahé, Seychelles, from 10 to 15 December 2012. A total of
58 individuals attended the Session, comprised of 46 delegates from 21 Member countries
and 0 delegates from Cooperating Non-Contracting Parties, as well as 9 observers and
invited experts. The list of participants is provided at Appendix I.

The meeting was opened on 10 December, 2012 by the Chair Dr. Tom Nishida (Japan)
who welcomed participants to the Seychelles. The Chair informed participants that the
Vice-Chair Mr. Jan Robinson was unable to attend the Session and sent his apologies.

ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

The SC ADOPTED the Agenda provided at Appendix Il. The documents presented to the
SC are listed in Appendix Il1.

NOTING that the current FAO rules regarding the time permissible for FAO interpreters
to cover sessions of IOTC bodies (FAO interpreters are restricted to a maximum of two,
three hour sessions in a single day which would include any short breaks taken by
participants), the SC REQUESTED that the SC Chair write to the FAO office concerned
and indicate that this rule is a serious obstruction to the efficient working of I0TC
meetings. The letter should include a request that a short 15 minute break should be
allowed in the FAO rules, which would not be counted towards each three hour
interpretation block.

ADMISSION OF OBSERVERS

The SC NOTED that at the Sixteenth Session of the Commission, Members decided that
its subsidiary bodies should be open to participation by observers from all those who have
attended the current and/or previous sessions of the Commission. Applications by new
Observers should continue to follow the procedure as outlined in Rule XIII of the IOTC
Rules of Procedure.

The SC ADMITTED the following observers to the Fifteenth Session of the SC:
¢ International Seafood Sustainability Foundation (ISSF)

¢ Indian Ocean — South-East Asian Marine Turtle Memorandum of Understanding
(IOSEA)

e |OTC-OFCF Project
e Marine Stewardship Council (MSC)
e World Wide Fund for Nature (a.k.a World Wildlife Fund, WWF)

Invited experts

7.

The SC also ADMITTED the invited experts from Taiwan,China, under Rule X.4 and
XI11.9 of the Rules of Procedure, which states that the Commission may invite experts, in

their individual capacity, to enhance and broaden the expertise of the SC and of its
Working Parties.

DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE
SCIENTIFIC COMMITTEE

The SC NOTED paper I0TC-2012-SC15-03 which outlined the decisions and requests
made by the Commission at its Sixteenth Session, held from 22-26 April 2012,

specifically relating to the work of the SC, including the 15 Conservation and
Management Measures (13 Resolutions and two Recommendations) adopted during the
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10.

11.

Session. The SC AGREED to develop advice in response to each of the requests made by
the Commission during the current Session.

The SC NOTED paper 10TC-2012-SC15-04 which outlined a number of Commission
decisions, in the form of previous Resolutions that require a response from the Scientific
Committee in 2012, and AGREED to develop advice to the Commission in response to
each request during the current session.

SCIENCE RELATED ACTIVITIES OF THE IOTC SECRETARIAT IN 2012

The SC NOTED paper 10TC-2012-SC15-05 which provided an overview of the work
undertaken by the IOTC Secretariat in 2012, including the following key activities: 1)
Second Working Party on Neritic Tunas; 2) Second stock assessment for skipjack tuna;
and 3) the continued increase in participation at IOTC scientific meetings by developing
coastal states, including via the submission of working papers.

The SC NOTED with thanks, the contributions of the staff of the IOTC Secretariat to the
science process in 2012, in particular via support to the working party and SC meetings,
facilitation of the IOTC Meeting Participation Fund, improvements in the quality of some
of the data sets being collected and submitted to the IOTC Secretariat, preparation of the
bycatch species identification guides, and through the facilitation of invited experts to
raise the standard of IOTC meetings.

Meeting participation fund

12.

13.

14.

15.

16.

The SC NOTED that the Commission, at its 16™ Session adopted revised rules of
procedure for the administration of the IOTC Meeting Participation Fund (MPF). As the
main goal of the MPF is to increase the participation of developing CPCs to scientific
meetings of IOTC, and in line with paragraph 6 of the Resolution 10/05, applications to
the MPF are only eligible if the applicant intends to produce and present a working paper
relevant to the working party that he/she wishes to attend, or a CPC National Report if the
meeting is the SC.

The SC NOTED that the increased attendance by national scientists from developing
CPCs to IOTC Working Parties and the SC in 2012 (46 in 2012; 33 in 2011) was partly
due to the IOTC Meeting Participation Fund (MPF), adopted by the Commission in 2010
(Resolution 10/05 on the establishment of a Meeting Participation Fund for developing
IOTC Members and non-Contracting Cooperating Parties), and RECOMMENDED that
the Commission maintain this fund into the future.

The SC NOTED that the MPF is currently funded through accumulated I0TC budgetary
funds and voluntary contributions by CPCs. The Commission may need to develop and
implement a procedure for supplying funds to the MPF in the future, as detailed in
Resolution 10/05.

The SC RECOMMENDED that the rules of procedure for the administration of the IOTC
meeting participation fund be modified to include funding for Chairs and Vice-Chairs
from I0TC developing coastal states, noting that without access to this fund, the ability of
developing coastal state scientists to offer their services as Chairs and Vice-Chairs will be
very limited. The same rules for document provision shall apply to Chairs and Vice-Chairs
funded by the MPF.

The SC NOTED that for 2011 and 2012, all MPF recipients developed and presented at
least one working paper or National Report, relevant to the meeting in which the
Commission funded their attendance. The papers presented to I0TC meetings by MPF
recipients have continued to improve in quality as a direct result of improved attendance
and participation by scientists from developing coastal states.|OTC-OFCF Project, 2012
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17.

18.

The SC NOTED paper 10TC-2012-SC15-INF01, which outlined the key activities
undertaken by the IOTC-OFCF project in 2012. The Memorandum of Understanding
between the I0TC and the Overseas Fishery Cooperation Foundation of Japan (OFCF)
was initiated in April 2002, with the aim of providing technical guidance to developing
countries in the Indian Ocean area of competence, in particular to improve data collection
methods and the quality of fisheries statistics being reported to the IOTC Secretariat.
Phases | and Il of the project ran for eight consecutive years. At the end of Phase Il the
IOTC and the OFCF considered the implementation of a new Phase with the objective of
addressing the concerns of the Commission regarding the quality of the data available for
several important artisanal fisheries in the region. Following consideration of the proposal,
the OFCF agreed to initiate Phase 11l of the project, of which, the terms of reference
focused on strengthening observer schemes.

The SC THANKED Japan and the I0TC Secretariat for providing financial and technical
support to assist the implementation of the IOTC Observer Scheme in coastal countries of
the 10TC area of competence and RECOMMENDED that Japan consider an extension
of IOTC-OFCF Project activities in the future.

Glossary of scientific terms, acronyms and abbreviations

19.

NOTING paper IOTC-2012-SC15-INF03 which provided a glossary of scientific terms,
acronyms and abbreviations, and report terminology, for the most commonly used
scientific terms in IOTC reports and Conservation and Management Measures (CMM),
the SC ENCOURAGED all authors of papers to be submitted to the IOTC to use the
definitions contained in the glossary. The SC indicated that it may wish to modify these
incrementally in the future.

Species data catalogues

20.

21.

NOTING paper 10TC-2012-SC15-INF04 which provided data catalogues for I0TC
species and CPCs landing those species, the SC THANKED the I0TC Secretariat for
preparing the IOTC Data Catalogues, on the quality of nominal catch, catch-and-effort,
and size frequency data, and REQUESTED that the IOTC Secretariat updates the
Catalogues as new information become available.

The SC EXPRESSED concern that in spite of the efforts by some CPCs and the IOTC
Secretariat to improve the quality of data collection, management and reporting in the
IOTC area of competence, the quality of the data in the IOTC database appears to be
worsening. The decline in data quality observed may be associated with the onset of
piracy in the western tropical area in 2007, leading to a drop in the activities and catches
of some industrial fleets that have traditionally reported higher quality data.

Pilot project: Improvements to data collections from artisanal fisheries

22.

23.

24.

The SC NOTED paper I0TC-2012-SC15-38 which provided an overview of the pilot
project to improve data collection for tuna, sharks and billfish from artisanal fisheries in
the Indian Ocean. Specifically, the project aimed at revising catch statistics for India,
Indonesia and Sri Lanka from 1950 to 2011.

The SC ACKNOWLEDGED the excellent work undertaken by the consultant in
collaboration with the IOTC Secretariat in undertaking this thorough, difficult and highly
valuable work, including the identification of deficiencies in data collection and reporting
by India, Indonesia and Sri Lanka.

The SC NOTED the comments from various participants which highlighted that data
collection and reporting abilities by CPCs are highly variable. CPCs indicated that they
are committed to continue to update and improve data collection and reporting systems as
resources permit.
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25.

The SC NOTED the difficulties that some CPCs had to provide the information requested
by the consultant which usually originate on fragmented data collection and management
systems, and the difficulties that some countries have to put together this information. The
SC STRESSED the need for all CPCs to establish data collection and management
systems so as fisheries statistics can be produced for the whole country and as per the
mandatory reporting requirements for all CPCs.

I0TC website development

26.

217.

The SC NOTED the work undertaken by the IOTC Secretariat and a company to complete
the new 10TC website. The new website is expected to go live in early March, 2013 once
it has been populated with all historical IOTC documents and related material. However,
the SC REMINDED that the reporting requirements were mandatory for all CPCs as per
the IOTC resolutions adopted.

NATIONAL REPORTS FROM CPCs

The SC NOTED the 26 National Reports presented by CPCs (Contracting parties and
cooperating non-contracting parties) for the meeting, the abstracts of which are provided at
Appendix IV. The following matters were raised in regard to the content of specific
reports:
eAustralia: The SC NOTED that catch statistics for sharks by sports fishing operators
in Australia is poorly known, although improvements are continually being made
to improve data collection systems. The SC also noted that no skipjack tuna was
caught by Australian vessels in the IOTC area of competence in 2012, as purse
seine vessels limited their targeting to southern bluefin tuna.
eBelize: National report not presented orally as Belize was absent from the SC15
meeting.
eChina: Nil comments.
eComoros: The SC NOTED that the current tagging research program funded by
SWIOFP in the Comoros will cease at the end of March 2013, once the current
funding arrangement concludes.
oEritrea: The SC EXPRESSED its disappointment that Eritrea did not provide a
National Report and REQUESTED that the SC Chair remind Eritrea to fulfil its
reporting obligations to the IOTC.
eEuropean Union (EU): The SC NOTED that the EU report does not include shark
discards by the EU,Spain fleet for 2011, as requested by the SC in the National
Report template. The EU indicated that the information is provided in historical
documents provided to the working parties. In a question regarding the EU
observer program which resumed in 2011, the EU indicated that the current
coverage rate is approximately 10%, although coverage is limited to areas which
are not impacted by piracy activities (most of the western Indian Ocean).
eFrance (territories): Nil comments.
eGuinea: The SC EXPRESSED its disappointment that Guinea did not provide a
National Report and REQUESTED that the SC Chair remind the Guinea to fulfil
its reporting obligations to the IOTC.
elndia: The SC NOTED the slightly improved situation by India in regard to the
mandatory data reporting requirements, as well as the consultations underway with
various stakeholders to further improve data collection and reporting. However,
substantial improvements remain to be made and higher quality data needs to be
provided by India in 2013.
¢ Indonesia: The SC NOTED that although the proportion of longline catches of
tuna and tuna-like species by Indonesia has continued to increase, catch and effort
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data as per IOTC requirements is yet to be reported (spatial distribution of catch
and effort). Indonesia indicated that logbook and observer data for recent years
remains to be fully processed and that once this has occurred, Indonesia will
provide catch and effort statistics by species, gear and location in accordance with
IOTC recording and reporting requirements. The SC NOTED that, to date,
Indonesia has not reported catch-and-effort data to the IOTC Secretariat, and the
provision of size frequency data was discontinued in 2010. In this regard, Indonesia
indicated that while part of the data has been collected by various research
institutions, the DGCF of Indonesia has not yet compiled the data and reported it to
the 10TC Secretariat. The SC REQUESTED Indonesia to make the necessary
arrangements for this information to be reported in the future.

elran, Islamic Republic of: The SC NOTED that since 2007 the area of operation for
I.R. Iran gillnet and purse seine vessels has been substantially reduced as a direct
result of piracy activities in the western Indian Ocean. In response to a comment
which highlighted the fact that although the I.R. Iran has provided preliminary
catch, effort, and size data, by type of vessel, gear, year, month and Province, the
data remains incomplete, as it has not been reported by 10TC requirements. |.R.
Iran was encouraged to complete this information and report data as per 10TC
reporting requirements (Resolution 10/02) in 2013. The I.R. Iran indicated that the
lack of bigeye tuna in the reported catch of both purse seine and gillnet vessels was
probably due to species identification issues and that it would continue to improve
reporting from its purse seine and gillnet fleets.

eJapan: The SC NOTED the size frequency samples collected on longliners from
Japan come from different fishing platforms, including samples collected on
training vessels and samples collected from the commercial fishery, by fishers and
scientific observers. For this reason, Japan was reminded of the need to provide
separate series of size frequency samples, by type of sampler and sampling
platform, and assess which dataset(s) are representative of Japan‘s longline fishery.
Japan acknowledged the conflicting estimates of average weight derived from
operational catch and size frequency datasets for its longline fisheries and the
concerning effect that the problems identified may have on the assessments of tuna
and billfish species. Japan indicated that in order to clarify these issues, it will
endeavour to identify deficiencies in the size sampling program. Japan also
indicated that it would provide a breakdown of its shark catches in the 2013
National Report to the SC, specifically on the numbers of sharks retained and
discarded by species.

eKenya: Nil comments.

eKorea, Republic of: The SC NOTED that the electronic logbooks currently in use
by Korean vessels operating in the I0TC area of competence are reporting near
real-time data (once logbooks are completed, they are submitted via email to the
responsible regulatory authority). In response to a question about the levels of
shark discarding by longline vessels from the R.O. Korea, it was indicated that
current discard rates are being calculated based on observed rates from 2010, due
to a lack of scientific observers being deployed on vessels in recent years.

eMadagascar: Nil comments.

eMalaysia: Nil comments.
Maldives, Republic of: The SC CONGRATULATED the Maldivian pole and
line fishing industry on achieving Marine Stewardship Council (MSC) certification
of their pole and line fleet, thereby becoming the first Indian Ocean fishery for tuna
or tuna-like species to receive certification according to the MSC standards. The
Maldives indicated that it would be willing to share its experiences with other
IOTC CPCs and thanked all stakeholders, the MSC, the Conformity Assessment
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Body, and NGOs. The Maldives efforts and leadership role in driving sustainable
management of tuna fisheries in the Indian Ocean, and their commitment to
improve the management of the Indian Ocean skipjack fishery through their strong
participation in the 1OTC was acknowledged. Certification of this fishery
constitutes an example of the benefits of improved governance focused on
sustainability.

eMauritius: The SC NOTED that the artisanal fleet catches of Mauritius taken
around FADs, occurred while targeting albacore.

eMozambique: Nil comments.

eOman, Sultanate of: National report not presented orally as Oman was absent from
the SC15 meeting.

ePakistan: The SC EXPRESSED its disappointment that Pakistan did not provide a
National Report and urged Pakistan to fulfil its reporting obligations to the IOTC.

ePhilippines: National report not presented orally as the Philippines was absent from
the SC15 meeting.

oSeychelles, Republic of: Nil comments.

eSierra Leone: The SC EXPRESSED its disappointment that Sierra Leone did not
provide a National Report and urged Sierra Leone to fulfil its reporting obligations
to the IOTC.

oSri Lanka: The SC NOTED that logbooks are only being used by a very small
proportion of Sri Lankan vessels fishing on the high seas. As a result, almost none
of the total catch taken by Sri Lankan vessels can be accurately assigned to either
the EEZ of Sri Lanka or the high seas, or at any other spatial scale. The lack of
spatial data has a negative impact on stock assessments for IOTC species. However,
improvements have been made by Sri Lanka to its data collection, monitoring and
reporting systems, and Sri Lanka indicated that as the logbook program expands,
the improved data will be provided to the IOTC Secretariat.

eSudan: The SC NOTED the importance of using correct terminology when
discussing IOTC species, in particular when describing catch of tuna and mackerel
species under the IOTC mandate.

eTanzania, United Republic of: The SC EXPRESSED its disappointment that
Tanzania did not provide a National Report and urged Tanzania to fulfil its
reporting obligations to the IOTC.

eThailand: Nil comments.

eUnited Kingdom (OT): The SC NOTED the excellent quality of the size frequency
data collected by the recreational fishing of the UK(OT) and encouraged other
IOTC CPCs to collect similar data from their sport fishery.

i. The SC NOTED the following statement made by the Republic of
Mauritius:

“The Government of the Republic of Mauritius does not recognize the
so-called “British Indian Ocean Territory” (“BIOT”) which the United
Kingdom purported to create by illegally excising the Chagos Archipelago
from the territory of Mauritius prior to its accession to independence. This
excision was carried out in violation of international law and United Nations
General Assembly Resolutions 1514 (XV) of 14 December 1960, 2066 (XX)
of 16 December 1965, 2232 (XXI) of 20 December 1966 and 2357 (XXII) of
19 December 1967.

The Government of the Republic of Mauritius reiterates that the Chagos
Archipelago, including Diego Garcia, forms an integral part of the territory
of the Republic of Mauritius under both Mauritian law and international law.
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28.

The Government of the Republic of Mauritius does not also recognize the
existence of the ‘marine protected area’ which the United Kingdom has
purported to establish around the Chagos Archipelago in breach of
international law, including the provisions of the United Nations Convention
on the Law of the Sea (UNCLOS). On 20 December 2010, Mauritius
initiated proceedings against the United Kingdom under Article 287 of, and
Annex VIl to, the United Nations Convention on the Law of the Sea to
challenge the legality of the ‘marine protected area.” The dispute is currently
before the Arbitral Tribunal constituted under Annex VII to UNCLOS.

ii. The SC NOTED the following statement made by the United Kingdom:
“The UK has no doubt about its sovereignty over the British Indian Ocean
Territory which was ceded to Britain in 1814 and has been a British
dependency ever since. As the UK Government has reiterated on many
occasions, we have undertaken to cede the Territory to Mauritius when it is
no longer needed for defence purposes.”
eVanuatu: The SC EXPRESSED its disappointment that VVanuatu did not provide a
National Report and urged Vanuatu to fulfil its reporting obligations to the IOTC.
eYemen: The SC WELCOMED the Yemen to the IOTC as its newest Member,
however the SC EXPRESSED its disappointment that Yemen did not provide a
National Report and urged Yemen to fulfil its reporting obligations to the IOTC.
eSenegal: National report not presented orally as Senegal was absent from the SC15
meeting.
eSouth Africa, Republic of: National report not presented orally as South Africa was
absent from the SC15 meeting.

The SC NOTED the report provided by the Invited Experts from Taiwan,China which
outlined fishing activities in the IOTC area of competence.

Recommendation/s

29.

30.

31.

Noting that the Commission, at its 15" Session, expressed concern regarding the limited
submission of National Reports to the SC, and stressed the importance of providing the
reports by all CPCs, the SC RECOMMENDED that the Commission note that in 2012 26
reports were provided by CPCs, up from 25 in 2011, 15 in 2010 and 14 in 2009 (Table 2).

The SC REMINDED CPCs that the purpose of the National Reports is to provide relevant
information to the SC on fishing activities of Members and Cooperating Non-Contracting
Parties operating in the IOTC area of competence. The report should include all fishing
activities for species under the IOTC mandate as well as sharks and other byproduct /
bycatch species as required by the I0OTC Agreement and decisions by the Commission.
The submission of a National Report is mandatory, irrespective if a CPC intends on
attending the annual meeting of the Scientific Committee and shall be submitted no later
than 15 days prior to the SC meeting.

The SC REQUESTED that the CPCs who did not submit a National Report in 2012
(Seven: Eritrea, Guinea, Pakistan, Sierra Leone, Tanzania, Vanuatu and Yemen), do so in
2013. The report is intended to provide a summary of the main features of the tuna and
billfish fisheries for Members and Cooperating Non-Contracting Parties. As such, it does
not replace the need for submission of data according to the I0TC Mandatory Data
Requirements listed in the relevant IOTC Resolution [currently 10/02].
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Table 2. CPC submission of National Reports to the Scientific Committee from 2005 to
2012.

CPC 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Australia

Belize

China

Comoros

Eritrea

European Union

France
(territories)

Guinea

India

Indonesia

Iran, Islamic
Republic of

Japan

Kenya

Korea, Republic of

Madagascar

Malaysia

Maldives, Republic
of

Mauritius

Mozambique
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Oman, Sultanate
of

Pakistan

Philippines

Seychelles,
Republic of

Sierra Leone

Sri Lanka

Sudan

Tanzania, United
Republic of

Thailand

United Kingdom
(OT)

Vanuatu

Yemen

Senegal*

South Africa,
Republic of*

*Cooperating non-contracting party in 2012. Green = submitted. Red = not submitted. Green hash =
submitted as part of EU report, although needed to be separate. n.a. = not applicable (not a CPC in
that year).

Discussions on improving/modifying the National Reporting Template

32. The SC AGREED that the National Reporting template should be maintained in its
current format for 2013 and be reviewed annually for potential improvements.

Status of development and implementation of Nation Plans of Action for seabirds and
sharks

33. The SC NOTED paper I0TC-2012-SC15-06 which provided the SC with the opportunity
to update and comment on the current status of development and implementation of
National Plans of Action for seabirds and sharks by each CPC.
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34.

35.

36.

37.

38.

39.

The SC NOTED the adoption of an Action Plan for reducing incidental catches of
seabirds in fishing gears by the EU in 2012 (I0TC-2012-SC15-INFQ7). The new Plan
focuses on longline and gillnet fisheries where seabird bycatch are known to be highest,
although other gears such as trawls and purse seines are also covered by the plan. It entails
a wide range of elements under 30 recommended actions that are a combination of binding
and non-binding measures. The rules will apply to EU fishing vessels inside and outside
EU waters as well as non-EU vessels operating in EU waters. A copy of the Plan may be
obtained from the EU or the IOTC Secretariat.

The SC NOTED that the original purpose of the FAO National Plans of Action for
Seabirds (NPOA-Seabirds) in 1998 was to address concerns about longline fishing.
However, recent information has shown significant concerns about seabird bycatch in
several other capture fisheries, especially gillnet fishing. The 2009 FAO Best Practice
Technical Guidelines, developed to assist in the preparation of NPOA-Seabirds, explicitly
includes advice on longline, trawl and gillnet fisheries.

The SC NOTED that species such as cormorants and migratory shearwaters (which are
common in coastal waters of many IOTC coastal states), are known to be especially
vulnerable to bycatch in gillnet fisheries. CPCs operating gillnet fisheries were strongly
ENCOURAGED to go through an NPOA-Seabirds assessment exercise. BirdLife
International has previously offered assistance to CPCs wishing to assess the impacts of
gillnet fishing in their national fisheries.

The SC NOTED the current status of development and implementation of Nation Plans of
Action for sharks and RECOMMENDED that all CPCs without an NPOA-Sharks
expedite the development and implementation of their NPOA-Sharks, and to report
progress to the WPEB in 2013, recalling that NPOA-Sharks are a framework that should
facilitate estimation of shark catches, and development and implementation of appropriate
management measures, which should also enhance the collection of bycatch data and
compliance with IOTC Resolutions.

The SC RECOMMENDED that the Commission note the updated status of development
and implementation of National Plans of Action for sharks and seabirds, by each CPC as
provided at Appendix V.

REPORTS OF THE 2012 IOTC WORKING PARTY MEETINGS

7.1 Report of the Fourth Session of the Working Party on
Temperate Tunas (WPTmMTO04)

The SC NOTED the report of the Fourth Session of the Working Party on Temperate
Tunas (I0TC-2012-WPTmT04-R), including the consolidated list of recommendations
provided as an appendix to the report.

Data available at the Secretariat for temperate tuna species

40.

41.

The SC NOTED the main albacore data issues that are considered to negatively affect the
quality of the statistics available at the IOTC Secretariat, by type of dataset and fishery,
which are provided in Appendix VI1_of the WPTmTO04 report (I0TC-2012-WPTmTO04-R),
and RECOMMENDED that the CPCs listed in the appendix, make efforts to remedy the
data issues identified and to report back to the WPTmT at its next meeting.

The SC EXPRESSED concern that, in recent years, the quality of data on albacore in the
IOTC database has worsened. The reason for this was likely to be driven by drops in
activity and catches of longliners flagged to Taiwan,China, for which nominal catch and
catch-and-effort data are considered to be of good quality; while the uncertainty in the
total catches of albacore estimated for longliners flagged to Indonesia has increased,
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42.

43.

which have accounted for around 40% or more of the total catches of albacore in the
Indian Ocean in recent years.

NOTING that, to date, Indonesia has not provided catch-and-effort data for longliners
under its flag, while size data are not available since 2009, the SC URGED Indonesia to
further strengthen sampling efforts on its coastal and offshore fisheries in early 2013, in
particular monitoring of frozen albacore, and continue cooperation with the I0TC
Secretariat in order to better determine the catches of albacore by the Indonesian longline
fleet.

The SC NOTED that following a request by the Ministry of Fisheries of Mauritius, the
IOTC-OFCF Project had provided assistance for an independent evaluation of data
collection and reporting systems in Mauritius, in particular evaluation of catch, effort, and
size data collection systems for albacore, as recommended by the SC in 2011. The SC
THANKED Mauritius and the IOTC-OFCF Project for this initiative and
RECOMMENDED that the Project considers extending support in the future to assist
Mauritius to address the recommendations issuing from the evaluation, where possible.

Indonesian longline fishery for albacore

44,

NOTING the ongoing review of Indonesian catches of albacore being carried out by the
IOTC Secretariat in consultation with the DGCF of Indonesia, and that current catch
estimates for Indonesia are derived from reports of albacore imports into canning factories
cooperating with the ISSF, the SC REQUESTED that the IOTC Secretariat and Indonesia
continue cooperation to finalize the review and report final estimates of catches of
albacore to the next meeting of the WPTmT.

Chinese longline fishery for albacore

45,

The SC NOTED that in recent years, the reported catches of albacore from longliners
flagged to China fishing in the Indian Ocean have increased markedly and although this
may originate from a change in targeting by some vessels, it may also be the consequence
of some fishing companies over-reporting catches of albacore in the logbooks during those
years. In this regard, the SC REQUESTED that China assess the reliability of statistics of
albacore available for its fleet and report findings to the next meeting of the WPTmT,
including new estimates, where required.

Sampling coverage

46.

47.

The SC REQUESTED that as a matter of priority, India, Indonesia and Japan increase
sampling coverage to attain at least the coverage levels recommended by the Commission,
including:

e catches sampled or observed for at least 5% of the vessel activities, including
collection of catch, effort and size data for IOTC species and main bycatch
species;

e implementation of logbook systems for offshore fisheries.

The information collected through the above activities should allow India, Indonesia and
Japan to estimate catches by gear and species.

The SC RECOMMENDED that IOTC CPCs having fleets targeting albacore or ports
where albacore landings are high, in particular Mauritius and Indonesia, make every
possible effort to collect biological information on albacore in the future. In this regard
China informed the SC about the difficulties that Chinese observers are experiencing to
collect biological samples of albacore onboard longliners flagged to China. China
indicated that it would make every possible effort to maintain data collection at reasonable
levels in the future.

Stock assessments
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48.

49.

The SC NOTED the advice from the WPTmT that although the output of the ASPM
model was most likely to numerically and graphically represent the current status of
albacore in the Indian Ocean, this does not represent an endorsement of the ASPM model
over the other models used in 2012, as there are still substantial problems with the ASPM
model, and the WPTmT considers all of the models to be equally informative of stock
status.

NOTING that the Taiwan,China indices of abundance used by the WPTmT for the
assessment of albacore covered the period from 1984 to 2010, despite the fact that
catch-and-effort data for this fleet are available from the late 1960’s, the SC
RECOMMENDED that the WPTmT uses a standardised CPUE series using the complete
catch-and-effort data series in the future.

Parameters for future analyses: CPUE standardisation and stock assessments

50.

51.

NOTING that the areas used in the various CPUE standardisations undertaken in 2012
were very different from one analysis to another, and that there is a need to define core
area(s) for the CPUE standardisation of albacore, the SC REQUESTED that scientists
from CPCs with longline fisheries for albacore, work together to explore their data and
defined such core areas, well in advance of the next WPTmT meeting.

The SC AGREED that there is value in undertaking a number of different modelling
approaches to facilitate comparison, and RECOMMENDED that spatially structured
integrated models, which are capable of more detailed representation of complicated
population and fishery dynamics, and integrate several sources of data and biological
research that cannot be considered in the simpler production models, be carried out for the
next WPTmT, as data and resources permit.

Stock structure of albacore

52.

53.

54,

55.

56.

57.

The SC NOTED paper I0TC-2012-SC15-INF02 which provided an outline of a project
aimed at examining the genetic structure and life history of albacore, in particular spatial
and temporal diversity, abundance and migratory range.

NOTING that the results of the Project may be of great assistance to the work of the
WPTmT, the SC REQUESTED that all applicable CPCs cooperate with the research
scientists undertaking the study. It was also considered important to carry out tagging
studies on albacore as a complement to any genetic study.

The SC REQUESTED that the WPTmMT assess the feasibility of implementing a tagging
Project in the future and present results to the next meeting of the SC.

7.2 Report of the Tenth Session of the Working Party on
Billfish (WPB10)

The SC NOTED the report of the Tenth Session of the Working Party on Billfish
(10TC-2012-WPB10-R), including the consolidated list of recommendations provided as
an appendix to the report.

The SC NOTED the progress made regarding blue marlin and striped marlin stock status
determination and reiterated the need for further work on these stocks in 2013.

The SC NOTED that a range of quantitative modelling methods were
applied to blue marlin and striped marlin in 2012: ASPIC surplus production model,
Bayesian production model and surplus production model with varying catchability (see
report of the WPB10 for descriptions). The results from the blue marlin and striped marlin
assessment should be considered preliminary, for future comparison only and not for the
development of management advice. The work undertaken by UE,Portugal, which allowed
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58.

59.

the presentation of a standardised CPUE series for swordfish targeted by UE,Portugal
longline fleet was appreciated.

The SC NOTED that SWIOFP is currently undertaking a research project on swordfish
using pop-up archival tags that may shed additional Ilight on the degree of
connectivity between swordfish in the southwest and the broader Indian Ocean.

The SC NOTED the outstanding contributions of the invited expert for the meeting, Dr.
Humber Andrade, both prior to and during the WPB10 meeting. The SC also NOTED the
contribution of Dr. Humber Andrade and, due to his specific expertise, it would be highly
beneficial to facilitate his participation at the next meeting of the WPB in 2013.

Data available at the Secretariat for billfish species

60.

61.

The SC NOTED the main billfish data issues that are considered to negatively affect the
quality of the statistics available at the IOTC Secretariat, by type of dataset and fishery,
which are provided in Appendix VI of the WPB10 report (I0TC-2012-WPB10-R), and
RECOMMENDED that the CPCs listed in the appendix, make efforts to remedy the data
issues identified and to report back to the WPB at its next meeting.

The SC NOTED that the quality of the data available at the IOTC Secretariat on marlins is
likely to be compromised by species misidentification and REQUESTED that CPCs
review their historical data in order to identify and correct potential identification
problems that are detrimental to any analysis of the status of the stocks.

Length-age keys

62.

The SC RECOMMENDED that as a matter of priority, CPCs that have important
fisheries catching billfish (EU, Taiwan,China, Japan, Indonesia and Sri Lanka) to collect
and provide basic or analysed data that would be used to establish length-age keys and
non-standard measurements to standard measurements keys for billfish species, by sex and
area.

Catch, Catch-and-effort, Size data

63.

64.

65.

66.

67.

68.

69.

The SC REQUESTED that the EU,Spain improve the status of catch-and-effort data for
marlins and sailfish and its provision to the IOTC Secretariat.

The SC REQUESTED that the EU,Spain longline fleet provide the IOTC Secretariat with
catch-and-effort and size data of marlins and sailfish by time and area strata, noting that
this is already a mandatory reporting requirement.

The SC REQUESTED that Japan resume size sampling on its commercial longline fleet,
and that Taiwan,China provide size data for its fresh longline fleet to attain the minimum
recommended by the Commission (1 fish by metric ton of catch by type of gear and
species).

The SC REQUESTED that Indonesia and India provide catch-and-effort and size
frequency data for their longline fleets.

The SC REQUESTED that CPCs having artisanal and semi-industrial fleets, in particular
Iran, Pakistan, Sri Lanka, provide catch and effort as well as size data as per IOTC
requirements for billfish caught by their fleets.

NOTING that not all CPCs are collecting size data using standard measurements, the SC
AGREED that only lower-jaw to fork length, eye to fork length or pectoral to second
dorsal length are taken by fisher, samplers and observers for billfish species.

The SC REQUESTED that the EU record and report information on catches of billfish, by
species, for its purse seine fisheries.
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Data inconsistencies

70.

71.

Noting the progress made to date, the SC REQUESTED that the IOTC Secretariat finalise
the study aimed at assessing the consistency of average weights derived from the available
catch and effort data, as derived from logbooks, and size data provided by Japan,
Taiwan,China, Seychelles and EU,Spain and to report final results at the next WPB
meeting.

The SC RECOMMENDED that as a matter of priority, India, Iran and Pakistan provide
catch-and-effort data and size data for billfish, in particular for gillnet fisheries, as soon as
possible, noting that this is already a mandatory reporting requirement.

Sports fisheries

72.

NOTING the increasing importance of sports fisheries in the total catch of marlin and
sailfish species, the WPB REQUESTED that the IOTC Secretariat develop a list of
contacts of Institutes, Foundations and NGOs implementing tagging programs of large
pelagic fishes in the Indian Ocean and to summarise this information for presentation at
the next WPB meeting.

Sri Lankan billfish landings

73.

74.

75.

The SC NOTED that to date, Sri Lanka has been unable to provide accurate statistics for
billfish species to the IOTC Secretariat, due to poor species identification and low levels
of sampling coverage for its coastal and offshore fisheries. The SC ACKNOWLEDGED
that in Sri Lanka billfish are often landed cut into pieces and separated upon arrival at Sri
Lankan landing stations which creates difficulties in obtaining accurate length
measurements.

The SC AGREED that as a matter of priority, Sri Lanka increase sampling coverage to
attain at least the coverage levels recommended by the Commission (1 fish by metric ton
of catch by type of gear and species), including:

e catches sampled or observed for at least 5% of the vessel activities for coastal
fisheries, including collection of catch, effort and size data for IOTC species and
main bycatch species;

e implementation of logbook systems for offshore fisheries that incorporate
species level information requirements for billfish, as per IOTC Resolution
12/03.

The information collected through the above activities should allow Sri Lanka to estimate
species level catches by gear for billfish and other important IOTC or bycatch species.

The SC AGREED that a means to improve the quality of size frequency data from Sri
Lanka, would be for billfish size data to be collected from logbooks, as well as
measurements collected by observers on vessels fishing on the high seas, rather than
sampling at landing sites.

Madagascar’s billfish landings

76.

NOTING that the longline fishery in Madagascar is a new and developing fishery, the SC
RECOMMENDED that Madagascar ensure that it develops and implements a data
collection system, including sampling, logbooks and observers, which would adequately
cover the entire fishery.

Maldives billfish landings

77.

The SC NOTED the attendance of the Maldives at the WPB for the first time and that the
aggregated data presented was a useful contribution to the work of the WPB. However,
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78.

79.

disaggregated finer scale data would need to be provided to the IOTC Secretariat if the
data is to be fully utilised by the WPB.

The SC NOTED that the level of capture of marlins from the Maldivian artisanal fishery
appears to be very high compared to the total catches reported for the Indian Ocean and
RECOMMENDED that the Maldives provide a review of its landings of each marlin
species at the next WPB meeting

The SC RECOMMENDED that the Maldives implement data collection systems, through
logbooks and sampling for its fisheries that incorporate species level information
requirements for billfish, as per IOTC Resolution 12/03. The information collected should
allow the Maldives to estimate species level catches by gear for billfish and other
important IOTC or bycatch species.

Mozambique billfish landings

80.

NOTING that at present no scientific observers are being placed on board foreign flagged
vessels licensed to fish in the Mozambique EEZ, the SC RECOMMENDED that
Mozambique make it a licensing requirement for any foreign vessels fishing in the
Mozambique EEZ to take on board scientific observers and to report the data collected as
per IOTC requirements. Foreign vessels fishing in the Mozambique EEZ should ensure
that scientific observers are brought onboard as per IOTC requirements.

Review of fleet dynamics

81.

The SC RECOMMENDED that both Japan and Taiwan,China undertake a complete
historical review of their longline data and to document the changes in fleet dynamics for
presentation and the next WPB meeting. The historical review should include as much
explanatory information as possible regarding changes in fishing areas, species targeting,
gear changes and other fleet characteristics to assist the WPB understand the current
fluctuations observed in the data.

Parameters for future analyses: stock assessments

82.

NOTING that the current time frames for data exchange do not allow enough time to
conduct thorough stock assessment analyses, and this could have a detrimental effect on
the quality of advice provided by the WPB, the SC AGREED that exchanges of data
(CPUE indices and coefficient of variation) should be made as early as possible, but no
later than 30 days prior to a working party meeting, so that stock assessment analysis can
be provided to the IOTC Secretariat no later than 15 days before a working party meeting,
as per the recommendations of the SC, which states: “The SC also ENCOURAGED data
to be used in stock assessments, including CPUE standardisations, be made available not
less than three months before each meeting by CPCs and where possible, data summaries
no later than two months prior to each meeting, from the IOTC Secretariat; and
RECOMMENDED that data to be used in stock assessments, including CPUE
standardisations be made available not less than 30 days before each meeting by CPCs.”
(I0TC-2011-SC14-R; p68)

Indian Ocean Swordfish Stock Structure project (I0SSS)

83.

The SC NOTED that although the results of the 10SSS project did not reveal any structure
within the Indian Ocean with the markers used, however the hypothesis of a population
structuring at the regional level cannot be discarded and needs to be investigated using
different markers or approaches. Results obtained from the markers used may simply be a
matter of the resolving power of the markers used, which may simply have been
insufficient for detecting population subdivision.
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84. The SC AGREED that the swordfish resource in the southwest Indian Ocean should

continue to be analysed separately from the Indian Ocean as a whole given localised
depletion levels.

Swordfish: European Union longline fisheries CPUE indicies
85. The SC RECOMMENDED that scientists from EU,Portugal and EU,Spain undertake a

revised CPUE analysis for their longline fleets, and consider combining the analysis prior
to the next WPB meeting where swordfish will be dealt with as a priority.

Non-compliance matters

86.

87.

NOTING that despite the mandatory reporting requirements detailed in Resolutions 10/02
and 12/03 data on billfish fisheries, in particular for the marlins, remain largely unreported
by CPCs, the SC RECOMMENDED that the Compliance Committee and the
Commission note these non-compliance matters, develop mechanisms to ensure that CPCs
fulfil their reporting obligations.

7.3 Report of the Eighth Session of the Working Party on
Ecosystems and Bycatch (WPEBO08)

The SC NOTED the report of the Eighth Session of the Working Party on Ecosystems and
Bycatch (I10TC-2012-WPEBO08-R), including the consolidated list of recommendations
provided as an appendix to the report. The SC EXPRESSED its satisfaction on the large
attendance and participation by national scientists working on ecosystem and bycatch
topics (48 participants) which resulted in the presentation of 40 working documents.

Data reporting requirements

88.

NOTING that despite the mandatory reporting requirements detailed in Resolutions 05/05,
10/02, 10/06, 12/03 and 12/04, bycatch data remain largely unreported by CPCs and the
SC RECOMMENDED that the Compliance Committee and the Commission address this
non-compliance by taking steps to develop mechanisms which would ensure that CPCs
fulfil their bycatch reporting obligations.

Gillnet fisheries of the Indian Ocean

89.

90.

91.

The SC NOTED that gillnet fisheries are expanding rapidly in the Indian Ocean, with
gillnets often being longer than 2.5 km in contravention with UN and 10TC Resolutions,
and that their use is considered to have a substantial impact on marine ecosystems.
NOTING that in 2012 the Commission adopted Resolution 12/01 on the implementation
of the precautionary approach, the majority of the SC RECOMMENDED that the
Commission freeze catch and effort by gillnet fisheries in the Indian Ocean in the near
future, until sufficient information has been gathered to determine the impact of gillnet
fleets on IOTC stocks and bycatch species caught by gillnet fisheries targeting tuna and
tuna-like species, noting that the implementation of any such measure would be difficult.

The SC RECOMMENDED that the Commission considers allocating funds to support a
regional review of the data available for gillnet fleets operating in the Indian Ocean. The
scientists from all CPCs having gillnet fleets in the Indian Ocean should provide at the
next session of the WPEB, a report summarising the known information on bycatch in
their gillnet fisheries, including sharks, marine turtles and marine mammals, with
estimates of their likely order of magnitude where more detailed data are not available.

The SC RECOMMENDED that the Commission allocate funds to carry out training for
CPCs having gillnet fleets on species identification, bycatch mitigation and data collection
methods and also to identify other potential sources of assistance to carry out such
activities.
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92.

The SC EXPRESSED its support for the two observer projects currently being
implemented by WWEF in Pakistan, funded by the Australian Government (from
2010-2013 and 2012-2014 respectively), to monitor bycatch levels and interactions with
cetaceans in the gillnet fishery. While these projects are aimed at assessing the impacts of
gillnet fishing on cetaceans, data is also being collected on all catch, including tuna,
finfish, sharks and marine turtles. The projects are province-specific and the aim is for
40% fleet coverage and use both beach and vessel surveys for data collection. The projects
have strong community engagement through workshops, awareness campaigns and the
establishment community conservation groups. Action plans will also be developed. A
third project on tuna catch monitoring in the Pakistan Miani Hor Marine Protected Area,
funded by the WWF Smart Fishing Initiative, will also include an element on gillnet
bycatch. WWF will keep the WPEB and the SC updated with the results of these projects
in 2013.

Sharks

Status of catch statistics and data reporting

93.

94.

95.

96.

97.

98.

The SC NOTED the status of catch statistics for the main species of sharks, by major
fisheries (gears), for the period 1950-2011 (Appendix VI) and EXPRESSED strong
concern as the information on retained catches and discards of sharks contained in the
IOTC database remains very incomplete for most fleets despite their mandatory reporting
status, and that catch-and-effort as well as size data are essential to assess the status of
shark stocks.

The SC NOTED the main shark data issues that are considered to negatively affect the
quality of the statistics available at the IOTC Secretariat, by type of dataset and fishery,
which are provided in Appendix VIII of the WPEBO08 report (I0TC-2012-WPEBO08-R),
and RECOMMENDED that the CPCs listed in the Appendix, make efforts to remedy the
data issues identified and to report back to the WPEB at its next meeting, noting the status
and type of datasets that need to be provided for sharks, and other bycatch species
provided at Appendix 1X of the WPEBO8 report (I0TC-2012-WPEB08-R).

NOTING that the information on retained catches and discards of sharks contained in the
IOTC database remains very incomplete for most fleets despite their mandatory reporting
status, and that catch-and-effort as well as size data are essential to assess the status of
shark stocks, the SC RECOMMENDED that all CPCs collect and report catches of
sharks (including historical data), catch-and-effort and biological data on sharks, as per
IOTC Resolutions, so that more detailed analysis can be undertaken for the next WPEB
meeting.

Noting that there is extensive literature available on pelagic shark fisheries and
interactions with fisheries targeting tuna and tuna-like species, in countries having
fisheries for sharks, and in the databases of governmental or non-governmental
organisations, the SC AGREED on the need for a major data mining exercise in order to
compile data from as many sources as possible and attempt to rebuild historical catch
series of the most commonly caught shark species. In this regard, the SC
RECOMMENDED that the Commission allocates funds for this activity, in the 2013
I0OTC budget.

The SC NOTED the absence of information on shark catches from artisanal fisheries in
Mozambique and RECOMMENDED that information on shark catches from those
fisheries is collected and reported in due course.

NOTING that Resolution 10/02 mandatory statistical requirements for I0OTC members
and Cooperating Non-Contracting Parties (CPC's), makes provision for data to be
reported to the IOTC on “the most commonly caught shark species and, where possible, to
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the less common shark species”, without giving any list defining the most common and
less common species, and recognising the general lack of shark data being recorded and
reported to the IOTC Secretariat, the SC RECOMMENDED that Resolution 10/02 is
revised in order to include the list of most commonly caught elasmobranch species (Table
3) for which nominal catch data shall be reported as part of the statistical requirement for

IOTC CPCs.
TABLE 3. List of the most commonly caught elasmobranch species
Common name Species Code
Manta and devil rays Mobulidae MAN
Whale shark Rhincodon typus RHN
Thresher sharks  Alopias spp. THR
Mako sharks Isurus spp. MAK

Silky shark Carcharhinus falciformis FAL

Oceanic whitetip shark Carcharhinus longimanus OCs
Blue shark Prionace glauca BSH
Hammerhead shark  Sphyrnidae SPY
Other Sharks and rays — SKH

Mitigation measures

99. The SC RECOMMENDED research and development of mitigation measures to
minimize bycatch of the oceanic whitetip shark and its unharmed release for all types of
fishing gears, and that CPCs with data on oceanic whitetip sharks (i.e. total annual catches,
CPUE time series and size data) make these available to the next WPEB meeting.

Shark mortality in relation with the use of drifting FADs

100. The SC NOTED the presentation of the information paper I0TC-2012-SC15-INFO5 on
ghost fishing of silky sharks by drifting FADs. This analysis shows that the magnitude of
mortality due to entanglement of sharks in the nets hanging under the FADs is larger than
the mortality of sharks hauled onboard.

101. The SC NOTED the recommendation from the WPEB on the basic principles for FAD
construction that would minimise entanglement of marine turtles (refers to man-made
floating objects, drifting or anchored, built for the purpose of fishing pelagic fishes). In
addition, new information presented during the SC indicated that entanglement of sharks
(primarily silky sharks) occurs frequently when the sub-surface FAD components are
made of netting. The estimated shark mortality from these entanglements is likely to be
higher than the incidental catch hauled onboard. Furthermore, FAD designs should
minimise both marine turtle and shark entanglement. Some CPCs are already using
drifting FADs with designs aimed at reducing the entanglements of marine animals.
Regardless of the uncertainty in the magnitude of the problem, the SC AGREED that the
solution is clear and simple and would involve constructing FADs without netting
material.

102. The SC RECOMMENDED that the Commission note the following in regards to the
request to the SC outlined in paragraph 11 of Resolution 12/04, on FAD design:
C) Develop improved FAD designs to reduce the incidence of entanglement of
marine turtles, including the use of biodegradable materials
Only non-entangling FADs, both drifting and anchored, should be designed and
deployed, based on the following three basic principles:
1. The surface structure of the FAD should not be covered, or only
covered with non-meshed material.
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2. If a sub-surface component is used, it should not be made from
netting but from non-meshed materials such as ropes or canvas
sheets.

3. To reduce the amount of synthetic marine debris, the use of natural
or biodegradable materials (such as Hessian canvas, hemp ropes, etc.)
for drifting FADs should be promoted.

Ecological risk assessment

103. The SC NOTED paper I0TC-2012-SC15-INF10 which provide the results of a
preliminary ecological risk assessment (ERA) of shark species caught in the Indian Ocean
by longline and purse seine gears, which was a request made by the Commission at its 15"
Session in 2011. The SC RECOGNISED the highly valuable information provided by
this ERA which produced a ranked list of the most vulnerable shark species to longline
and purse seine gears as detailed below.

104. The SC NOTED the list of the 10 most vulnerable shark species to longline gear (Table 4)
and purse seine gear (Table 5), as determined by the productivity susceptibility analysis,
compared to the list of shark species/groups required to be recorded for each gear,
contained in Resolution 12/03 on the recording of catch and effort by fishing vessels in the
IOTC area of competence.

TABLE. 4. List of the 10 most vulnerable shark species to longline gear compared to the list
of shark species/groups required to be recorded in logbooks, as listed in Resolution 12/03 on the
recording of catch and effort by fishing vessels in the IOTC area of competence.

vuInZS:t\)ili ty Most susceptible shark species to longline FAO ;:grui%e:'f; /ggt?grllno:]gl-irni FAO
. gear Code Code
ranking gear
1 Shortfin mako (Isurus oxyrinchus) SMA  Blue shark (Prionace glauca) BSH
2 Bigeye thresher (Alopias superciliosus) BTH  Mako sharks (Isurus spp.) MAK
3 Pelagic thresher (Alopias pelagicus) PTH  Porbeagle shark (Lamna nasus) POR
4 Silky shark (Carcharhinus falciformis) FAL ;a;)n;merhead sharks (Sphyrna SPN
5 Ocea_lnic whitetip shark (Carcharhinus 0cs
longimanus)
6 Smooth hammerhead (Sphyrna zygaena) SPz
7 Porbeagle (Lamna nasus) POR
8 Longfin mako (Isurus paucus) LMA
9 Great hammerhead (Sphyrna mokarran) SPM
10 Blue shark (Prionace glauca) BSH
TABLE. 5. List of the 10 most vulnerable shark species to purse seine gear compared to the
list of shark species/groups required to be recorded in logbooks, as listed in Resolution 12/03 on
the recording of catch and effort by fishing vessels in the IOTC area of competence.
PSA . . Shark species listed in IOTC
vulnerability M.OSt susceptible shark species to purse FAO Resolution 12/03 for purse seine FAO
. seine gear Code Code
ranking gear
1 IOcea_lnlc whitetip shark (Carcharhinus OCS  Whale sharks (Rhincodon typus) RHN
ongimanus)
2 Silky shark (Carcharhinus falciformis) FAL
3 Shortfin mako (Isurus oxyrinchus) SMA
4 Great hammerhead (Sphyrna mokarran) SPM
5 Pelagic stingray (Pteroplatytrygon violacea) PLS
6 Scalloped hammerhead (Sphyrna lewini) SPL
7 Smooth hammerhead (Sphyrna zygaena) SPZ
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8 Longfin mako (Isurus paucus) LMA
9 Dusky shark (Carcharhinus obscurus) DUS
10 Tiger shark (Galeocerdo cuvier) GAC

105. The SC NOTED that although the gillnet fleet is responsible for around 68 % of the total
shark catches in the Indian Ocean, there was no data on gillnet effort distribution nor
information from observers on shark size frequencies and post-capture mortality which
will allow to carry out an ERA for sharks caught by gillnet and, hence, to analyse the
effect of gillnet fishing on shark. If this information were to become available in the future,
then an ERA should be carried out.

Inclusion of two additional shark species to the list of mandatory data requirements for
longline gear (Res 12/03)

106. The SC EXPRESSED concern that two species, the silky shark (Carcharinus falciformis)
and the oceanic whitetip shark (Carcharinus longimanus) respectively ranked 4" and 5" in
terms of vulnerability to longline gear by the ERA, are not contained in the list of shark
species (or groups of species) to be recorded in log books under Resolution 12/03.

107. The SC ACKNOWLEDGED that catch data for all shark species (or group of species)
listed in Resolution 12/03 for longline gear and the two additional shark species
mentioned in paragraph 106, should be collected and submitted to the IOTC Secretariat by
the most appropriate means. The SC NOTED that some CPCs considered that logbooks,
supplemented by observer data (field samplers data for artisanal fishing vessels), as the
most appropriate way of capturing the information, whereas other CPCs considered that
such data collection would preferably be conducted under the IOTC Regional Observer
Scheme because of some practical difficulties, and a possible negative effect on data
quality by requiring the additional data to be collected through logbooks and frequent
changes to the logbook format.

108. The SC NOTED that identification cards are now available to assist fishers, observers and
field samplers to identify shark species. The SC also REITERATED its concern on the
paucity of observer (or field sampler) data submitted to the Secretariat by the CPCs and on
the poor spatial coverage of the observed trips compared to the spatial extent of the fishery,
which prevent any reliable analysis of bycatch data, including sharks.

109. The SC RECOMMENDED that, in line with Recommendation 12/15 on the best
available science, the list of shark species (or groups of species) for longline gear under
Resolution 12/03 should be supplemented by two other shark species which were
estimated to be at risk in longline fisheries by the ERA conducted in 2012, the silky shark
and the oceanic whitetip shark. The SC ADVISED the Commission to define the most
appropriate means of collecting this additional information, considering the limitations of
both options (logbooks and/or regional observer scheme) presented in paragraphs 107 and
108.

Fin to body weight ratio

110. The SC ADVISED the Commission to consider, that the best way to encourage full
utilisation of sharks, to ensure accurate catch statistics, and to facilitate the collection of
biological information, is to revise the I0TC Resolution 05/05 concerning the
conservation of sharks caught in association with fisheries managed by I0TC such that all
sharks must be landed with fins attached (naturally or by other means) to their respective
carcass. However, the SC NOTED that such an action would have practical
implementation and safety issues for some fleets and may degrade the quality of the
product in some cases. The SC RECOMMENDED all CPCs to obtain and maintain the
best possible data for IOTC fisheries impacting upon sharks, including improved species
identification.

61



111. The SC NOTED that it is now mandatory for all EU fleets to land all sharks caught during
fishing operations with fins naturally attached.

Wire leaders/traces

112. On the basis of information presented to the SC in 2011 and in previous years, the SC
RECOGNISED that the use of wire leaders/traces in longline fisheries may imply
targeting of sharks. The SC therefore RECOMMENDED to the Commission that if it
wishes to reduce catch rates of sharks by longliners it should prohibit the use of wire
leaders/traces.

Marine turtles
Data and reporting requirements

113. The SC RECOMMENDED that IOTC Resolution 12/04 on the conservation of marine
turtles is strengthened to ensure that CPCs report annually on the level of incidental
catches of marine turtles by species, as provided at Table 6.

TABLE 6. Marine turtle species reported as caught in fisheries within the IOTC area of

competence.
Common name Scientific name
Flatback turtle Natator depressus
Green turtle Chelonia mydas
Hawksbill turtle Eretmochelys imbricata
Leatherback turtle Dermochelys coriacea
Loggerhead turtle Caretta caretta
Olive ridley turtle Lepidochelys olivacea

114. The SC NOTED that the lack of data from CPCs on interactions and mortalities of marine
turtles in the Indian Ocean is a substantial concern, resulting in an inability of the WPEB
to estimate levels of marine turtle bycatch. There is an urgent need to quantify the effects
of fisheries for tuna and tuna-like species in the Indian Ocean on marine turtle species, and
it is clear that little progress on obtaining and reporting data on interactions with marine
turtles has been made. This data is necessary to allow the IOTC to respond and manage
the adverse effects on marine turtles, and other bycatch species.

115. The SC NOTED that it is mandatory for marine turtles (in number) to be recorded on
logbooks for purse seine and gillnet but not for longline and RECOMMENDED that
marine turtles, as a group, be added to Resolution 12/03 on the recording of catch and
effort by fishing vessels in the IOTC area of competence, in Annex Il (Record once per
set/shot/operation) paragraph 2.3 (SPECIES) for longline gear.

116. NOTING that Resolution 10/02 does not make provisions for data to be reported to the
IOTC on marine turtles, the SC RECOMMENDED that Resolution 10/02 is revised in
order to make the reporting requirements coherent with those stated in Resolution 12/04
on the conservation of marine turtles.

Ecological Risk Assessment Marine Turtles

117. The SC NOTED paper I0TC-2012-SC15-INF09 Rev_1 which provide result on a
preliminary Ecological Risk Assessment (ERA) and Productivity Susceptibility Analysis
(PSA) of marine turtle populations overlapping with IOTC fisheries.

118. The SC NOTED that the analyses were based on data provided by Australia, EU,France,
France(OT), EU,Portugal and South Africa, supplemented by bibliographic sources. The
most threatened species by longline and gillnet are the hawksbill turtle, loggerhead turtle
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and leatherback turtle, to varying degrees across the sub-populations. The study identified
several sources of uncertainties in the data (e.g. species identification, post release survival,
gillnet fishing effort and interactions with marine turtles, size data lacking).

119. The SC RECOGNISED the quality of the work undertaken and the highly valuable
information provided by this ERA, but AGREED that the mortality rate of marine turtles
in gillnet fisheries is likely to be underestimated as it is based on comparative data from a
well-managed coastal gillnet fishery in the Atlantic, as no data was available for the Indian
Ocean gillnet fisheries.

120. NOTING that only a few CPCs have made data available to the consultant, the SC
RECOMMENDED that all IOTC CPCs contact the scientist leading the ERA in order to
refine and complete the analysis before the next WPEB meeting.

121. The SC RECOMMENDED that the IOTC Secretariat include an additional 20 day
consultancy in the 2013 IOTC budget for the Commission’s consideration, so that the
Ecological Risk Assessment for marine turtles may be continued so that new information
received may be incorporated.

Requests contained in IOTC Conservation and Management Measures

122. The SC RECOMMENDED that the Commission note the following in regards to the
requests to the SC outlined in paragraph 11 of Resolution 12/04:
a) Develop recommendations on appropriate mitigation measures for
gillnet, longline and purse seine fisheries in the IOTC area

Gillnet: The absence of data for marine turtles on effort, spatial deployment and
bycatch in the IOTC area of competence makes any recommendation regarding
mitigation measures for this gear premature. Improvements in data collection
and reporting of marine turtle interactions with gillnets, and research on the
effect of gear types (i.e. net construction and colour, mesh size and soak times)
are necessary.
Longline: Current information suggests inconsistent spatial catches (i.e. high
catches in few sets) and by gear/fishery. The most important mitigation measures
relevant for longline fisheries are to:

1. Encourage the use of circle hooks whilst developing further research into
their effectiveness using a multiple species approach, so as to avoid, as
far as possible, promoting a mitigation measure for one bycatch taxon
that might exacerbate bycatch problems for other taxa.

2. Release live animals after careful dehooking/disentangling/line cutting
(See handling guidelines in the IOTC marine turtle identification cards).

Purse seine: see c) below

b) Develop regional standards covering data collection, data exchange
and training

1. The development of standards using the IOTC guidelines for the
implementation of the Regional Observer Scheme should be undertaken,
as it is considered the best way to collect reliable data related to marine
turtle bycatch in the IOTC area of competence.

2. The Chair of the WPDCS to work with the IOSEA MoU Secretariat,
which has already developed regional standards for data collection, and
revise the observer data collection forms and observer reporting template
as appropriate, as well are current recording and reporting requirements
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through 10TC Resolutions, to ensure that the IOTC has the means to
collect quantitative and qualitative data on marine turtle bycatch.

3. Encourage CPCs to use IOSEA expertise and facilities to train observers
and crew to increase post-release survival rates of marine turtles.

C) Develop improved FAD designs to reduce the incidence of entanglement
of marine turtles, including the use of biodegradable materials
1. Refer to paragraph 102 above.

Collaboration with IOSEA

123. The SC NOTED that the collaboration between the I0TC and the IOSEA could be
formalized in 2013, in particular for the revision of the Executive Summary on marine
turtles and AGREED that both Secretariats’ should continue working closely together.

7.4 Report of the Fourth Session of the Working Party on
Methods (WPMO04)

124. The SC NOTED the report of the Fourth Session of the Working Party on Methods
(10TC-2012-WPMO04-R), including the consolidated list of recommendations provided
as an appendix to the report.

Capacity building

125. The SC REQUESTED that the Chair of the Commission includes an agenda item for each
Commission meeting, which would provide Commissioner’s with annual updates and
explanatory material to ensure they are kept abreast of the methods and processes being
undertaken as part of the broader IOTC MSE process.

126. The SC RECOMMENDED that the I0TC Secretariat coordinate the development and
delivery of several training workshops focused on providing assistance to developing
CPCs to better understand the MSE process, including how reference points and harvest
control rules are likely to function in an IOTC context. The implications of I0TC
Resolution 12/01 on the implementation of the precautionary approach and IOTC
Recommendation 12/14 on interim target and limit reference points should be
incorporated into the workshop. The SC REQUESTED that the Commission’s budget
incorporate appropriate funds for this purpose.

- ~ Implicit and explicit objectives

127. The SC AGREED that the role of managers and stakeholders is to identify management
objectives, acceptable levels of risk of exceeding limit reference points (LRP), and the
criteria against which their performance should be evaluated. The role of IOTC scientists
is to identify candidate target reference points (TRP) and LRP (e.g. those contained in
Recommendation 12/14 on interim target and limit reference points), evaluate candidate
TRPs and LRPs, options for harvest control rules (HCR), and the performance of
identified candidate HCRs.

128. The SC AGREED that management objectives should explicitly state the goals for the
fishery, and that some of these objectives are likely to conflict with one another (e.g.
maximising total allowable catch (TAC) versus minimising the risk of low population
levels). Where possible, the Commission should be made aware of any conflicting
management objectives which they agree upon so that Commissioners set priorities among
objectives throughout the MSE process.

Work on MSE development
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129.

130.

131.

132.

133.

134.

Date
135.

136.

The SC ENDORSED the workplan for the development of the IOTC MSE process,
provided at Appendix IV of the WPM report (I0TC-2012-WPMO04-R), and encouraged
national scientists to participate in the process.

The SC AGREED that the interim reference points detailed in IOTC Recommendation
12/14 should act as benchmarks for developing HCRs and theoretical management actions
as part of the MSE process, as reference points alone are not sufficient to provide a
scientific basis for making management decisions.

The SC NOTED that HCRs are the tools used to operationalise management objectives
through the use of reference points in an attempt to best meet the Commission’s overall
objectives. Therefore, clearly stated management objectives from the Commission will be
critical because they will guide the refinement of the interim reference points and define
the success of a future harvest strategy for IOTC stocks.

The SC NOTED with concern that the interim LRP contained in IOTC Recommendation
12/14 may not be precautionary (see IOTC Resolution 12/01), or consistent with the FAO
Code of Conduct for Responsible Fisheries. The fishing mortality rate which generates
MSY should be regarded as a minimum standard for LRP. Thus, the SC AGREED that
through the MSE process, the robustness of TRPs and LRPs must be analysed further.

The SC RECOMMENDED that the Commission allocate funds in the 2013 and 2014
IOTC budgets, for an external expert on MSE to be hired for 30 days per year, to
supplement the skill set available within IOTC CPCs, and for the establishment of a
participation fund to cover the planned WPM workshops.

The SC NOTED that the Maldives indicated their full support to this process of
development and evaluation of management plans, and their offer to fund an expert in
MSE to join the WPM development team.

and place of the Fifth Session of the WPM

The SC NOTED that while the MSE process was still in its early stages of development,
there was no pressing need to hold a WPM meeting in 2013, as the work to be undertaken
was of a highly technical nature and would require the involvement of a very limited
number of experts in the field of development and implementation of population and
fishery models for MSE. Thus, as suggested in the MSE workplan, one or two workshops
composed of experts actively involved in the development work should be held in 2013 to
continue the development of the MSE process. The WPM chair will organize these
workshops and venues and dates agreed by all participants, with the assistance of the
IOTC Secretariat. A document will then be presented to the next session of SC on the
progress of the MSE process.

7.5 Report of the Fourteenth Session of the Working Party
on Tropical Tunas (WPTT14)

The SC NOTED the report of the Fourteenth Session of the Working Party on Tropical
Tunas (I0OTC-2012-WPTT14-R), including the consolidated list of recommendations
provided as an appendix to the report.

Data availability

137.

NOTING that the main tropical tuna data issues that are considered to negatively affect
the quality of the statistics available at the IOTC Secretariat, by type of dataset and fishery,
which are provided in Appendix VI_of the WPTT report (I0TC-2012-WPTT14-R), the
SC RECOMMENDED that the CPCs listed in the appendix, make efforts to remedy the
data issues identified and to report back to the WPTT at its next meeting.
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138. NOTING that the Maldivian skipjack tuna catch is not separated by association type, i.e.
aFAD or free schools, and therefore the proportion of skipjack tuna caught under aFADs
around the Maldives is unknown, the SC RECOMMENDED that the Maldivian data
collection system is further improved in order to account for the association of the
reported catch, as this could improve the standardisation of the pole-and-line CPUE.

139. NOTING that there were discrepancies in catch, effort and size data in the Japanese and
Taiwan,China tropical tuna data sets, the SC RECOMMENDED they review the data to
assess reasons for discrepancies identified by the IOTC Secretariat and to report results at
the next meeting of the WPTT, including a comparison of length frequency data samples
collected from commercial, research and training vessels.

Bigeye tuna

140. The SC NOTED that although no new assessment was undertaken for bigeye tuna in 2012,
revised stock status indicators (e.g. standardised CPUE series) do not show any substantial
differences from those carried out in 2011 that would warrant a change in the overall stock
status advice.

141. The SC NOTED that additional information (i.e. growth, natural mortality) onbigeye tuna
was presented during the tagging symposium held immediately following the WPTT14.
The new results are not yet included in the executive summary for this species as they
have yet to be considered by the WPTT. New analysis and other information should be
considered by the WPTT in 2013, including but not limited to the latitudinal movement of
adult bigeye tuna, the possible verification of a two-stanza growth curve, the different
maximum size of males and females (larger males) and the low natural mortality now
estimated for bigeye tuna. The results arising from the tagging research will likely be of
major importance in the future stock assessment analysis of the bigeye tuna stock. Any
new information on bigeye tuna biology verified by the WPTT should be incorporated in
the next executive summary for bigeye tuna in 2013.

142. The SC NOTED the issues identified with the stock assessment carried out in 2011, as
detailed in the Executive Summary for bigeye tuna (Appendix X).

Skipjack tuna

143. The SC ACKNOWLEDGED the excellent work undertaken by the IOTC Secretariat and
other collaborators in undertaking the second fully quantitative assessment of skipjack
tuna in the Indian Ocean. Further improvements in the assessment will be made by
improving that way in which the tagging data and abundance indices are incorporated.
Natural mortality and growth also need to be incorporated in an appropriate way.

144. NOTING there are data irregularities and with the ongoing expansion of the logbook work
to improve the CPUE analyses for skipjack in the Indian Ocean the SC
RECOMMENDED further investigation prior to the next meeting of the WPTT.

145. The SC RECOMMENDED further investigation of the existing data to produce an
improved standardised CPUE series for the FAD-associated school skipjack tuna fishery
in the Indian Ocean, and for information on these matters to be presented to the next
meeting of the WPTT.

146. NOTING that the areas used in the various CPUE standardisations undertaken in 2012
varied, the SC AGREED that there is a need to define core area(s) for each gear
(pole-and-line and purse seine) for the CPUE standardisation of skipjack tuna and
RECOMMENDED that scientists from CPCs with pole-and-line, and purse seine
fisheries for skipjack tuna, work together to explore their data and defined such core areas
for each gear, well in advance of the next WPTT meeting in 2013.
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147.

148.

149.

150.

NOTING that the tagging data is now more complete and available, including the tagging
experiment results from Maldives in the 1990s the SC RECOMMENDED effective use
of tagging data in the new assessment including any revision on the estimates of mortality
and growth rates from the tagging data.

NOTING the use and application of interim target and limit reference points, the SC
RECOMMENDED that Kobe —II strategy matrix should include the risk levels
associated with those reference points. Furthermore, SC AGREED that the probability of
exceeding the limit reference points for 1.5*Fysy and to go below 0.4*SBysy is extremely
low and this information should be added to the executive summary.

The SC AGREED that the advice on the status of skipjack tuna in 2012 be derived from
models using an integrated statistical assessment method from 2011 and 2012. Model
formulations were explored by the WPTT to ensure that various plausible sources of
uncertainty were explored and represented in the final stock status advice.

The SC NOTED a series of issues identified with the stock assessment carried out in 2012,
as detailed in the Executive Summary for skipjack tuna (Appendix XI). Briefly, these
include, but are not limited to the following, noting that the reader is referred to the
skipjack tuna Executive Summary for a detailed description:

e In general the indicators obtained for skipjack tuna in the assessment are
partially conflicting and highly variable. The average size indicators from the
purse seine fleets have dropped for both free and associated schools in recent
years. In the long term, however, there does not appear to be an overall major
change in mean weight. For the pole-and-line fishery, the average weight indices
have also been decreasing over the last three years. However, the gillnet fishery
showed an increasing trend during recent years.

e The catch rates on associated schools are increasing for both the EU,Spain and
EU,France fleets. It is difficult to interpret these results, however, it seems that
the increase in catch rate is associated with a decrease in effort which could be
interpreted as a positive signal. It is possible that the high catch rates for
associated schools may be caused by hyperstability (i.e. the aggregating effect of
the FADs is masking decreasing population numbers), which is not relevant for
free schools of tuna.

e The advice on the status of skipjack tuna in 2012 was derived from models using
an integrated statistical assessment method from 2011 and 2012. Model
formulations were explored to ensure that various plausible sources of
uncertainty were explored and represented in the final result. In general, the data
did not seem to be sufficiently informative to justify the selection of any
individual model, and the results of different model runs were presented.

Yellowfin tuna

Japanese — Catch-per-unit-of-effort (CPUE)

151.

The SC NOTED that changes in gear configuration during the early 1990’s appears to
have had the effect of increasing the ratio of yellowfin tuna in the Japanese longline catch
when compared to bigeye tuna. Other factors associated with targeting shifts could be
explored in more detail (e.g. NHFCL might not always be the best indicator of hook depth
or targeting). Understanding the interactions among NHFCL, fine-scale oceanographic
condition, and gear shape under the water might bring further improvement of the CPUE
standardisation. Further examination of those issues in the future.

Stock Assessment

152.

The SC NOTED that a range of quantitative modelling methods were applied to the
yellowfin tuna assessment in 2012, ranging from the non-spatial, age-structured
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production model (ASPM) to the age and spatially-structured MULTIFAN-CL and SS3
analysis.

153. The SC AGREED that the management advice for yellowfin tuna should be based on the
2012 MFCL stock assessment using the base case analysis with short term recruitment and
alternative steepness of the stock-recruitment relationship of 0.7, 0.8 and 0.9 and the
ASPM based case using steepness of 0.9. A major limitation of the ASPM model is that it
is not spatially structured and thus does not allow integration of tagging data within the
model, although it does externally by using the improved catch-at-age table and natural
mortality estimates based on tagging data.

154. The SC NOTED a series of issues identified with the MFCL stock assessment carried out
in 2012, as detailed in the Executive Summary for yellowfin tuna (Appendix XII). Briefly,
these include, but are not limited to the following, noting that the reader is referred to the
yellowfin tuna Executive Summary for a detailed description:

e A strong temporal decline in recruitment and in biomass within the eastern
equatorial region (Region 5).

e The model estimates limited movement between the two equatorial regions.

e Similarly, movement rates between the western equatorial region and the Arabian
Sea (Region 1) were estimated to be very low.

e The model estimated that fishing mortality rates within the western equatorial
region did not increase during 2002-2006 period to the extent that would be
anticipated given the large increase in catch from the purse seine fishery during
that period (on average 470,000 t: well above all estimated MSY values).

155. The SC NOTED similarities of yellowfin tuna stocks of the Eastern Pacific Ocean and the
Indian Ocean, but results of the assessments in these two areas give wide-ranging
differences in the stock behaviour. The SC AGREED that a comparative study be done to
investigate this issue further.

156. The SC AGREED that a comparative analysis on the Multifan-CL / SS3 assessments in
both the Indian Ocean and East Pacific Ocean should be performed by a small group of
experts (at least the I0TC consultant and the IATTC expert) working jointly. The
objective of this comparative work is to understand why the biomass estimated by the
models differ by a ratio 1:10 when many parameters driving the assessment are very
similar, i.e. spatial extent of the fishery, estimated MSY, size range of fish caught and
growth pattern. One of the aims would be to understand why such differences exist in
order to revisit some of the basic assumptions of the models. Therefore, the SC
RECOMMENDED that the Commission consider funding this proposed which would
need to cover one consultant airfare (up to US$6,000), DSA (up to US$350 per day — 7
days), plus an FAO consultancy rate of US$450 per day (7 days). The total amount
requested for this comparative study is US$11,600) per consultant.

157. The SC AGREED that the review on stock status of yellowfin tuna in 2013 should firstly
examine the report of the above-mentioned comparative analysis if available, noting that
the2013 IOTC budget will not be approved until May 2013. It should also include a
discussion on major structural changes which could be proposed for the full assessment
which will be undertaken in the coming years, for instance covering a number of topics
such as: revision of spatial stratification (towards smaller areas), input the latest findings
in growth patterns and the differential growth between males and females, age-specific
natural mortality, input more age classes (12 instead of 7) and spatial dynamics exhibited
by tag-recovery data.
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Taiwan, China — Catch-per-unit-of-effort (CPUE)

158. The SC NOTED that data from Taiwanese vessels flagged to India was not used in the
analysis, the SC RECOMMENDED that national scientists from Taiwan,China work
with the IOTC Secretariat to gain a better estimate of catch in the Bay of Bengal.

Stock assessment consultant

159. The SC NOTED the excellent work done by Mr. Adam Langley (consultant) and his
contributions and expertise on integrated stock assessment models, and
RECOMMENDED that his engagement be renewed for the coming year.

Parameters for future analyses: Yellowfin tuna CPUE standardisation and stock assessments

160. NOTING that the areas used in the various CPUE standardisations undertaken in 2012
were very different from one analysis to another, the SC AGREED that there is a need to
define core area(s) for the CPUE standardisation of yellowfin tuna and
RECOMMENDED that scientists from CPCs with longline and purse seine fisheries for
yellowfin tuna, work together to explore their data and define such core areas, well in
advance of the next WPTT meeting in 2013.

Development of priorities for an Invited Expert at the next WPTT meeting

161. The SC RECOMMENDED the following core areas of expertise and priority areas for
contribution that need to be enhanced for the next meeting of the WPTT in 2013, by an
Invited Expert:

e CPUE analysis and standardisation

e Tunatagging data analysis

e Tuna stock assessment models

Where possible the Invited Expert should attend both the proposed
CPUE workshop and the Working Party in 2013, noting that Invited
Experts are unpaid.

7.6 Report of the Second Session of the Working Party on
Neritic Tunas (WPNTO02)

162. The SC NOTED the report of the Second Session of the Working Party on Neritic Tunas
(I0TC-2012-WPNTO02-R), including the consolidated list of recommendations provided
as an appendix to the report. The meeting was attended by 35 participants, up from 28 in
2011, including 10 recipients of the Meeting Participation Fund (9 in 2011).

163. The SC RECOMMENDED that the Commission note that neritic tuna and tuna-like
species under the IOTC mandate have become as important or more important as the three
tropical tuna species (bigeye tuna, skipjack tuna and yellowfin tuna) to most IOTC coastal
states with a total estimated catch of 605,359 t being landed in 2011, and as a result,
should be receiving appropriate management resources from the IOTC. In fact, neritic
tuna species are in many cases, the major commercial tuna and tuna-like species being
exploited by the majority of Indian Ocean coastal states and as such, should be given the
same status in terms of time and resource investment.

164. NOTING that monofilament gillnets are recognised to have highly detrimental impacts on
fishery ecosystems, as they are non-selective, and that the use of monofilament gillnets
have already been banned in a large number of IOTC CPCs, the SC RECOMMENDED
that the IOTC Secretariat facilitate a review of the use of monofilament gillnets by IOTC
CPCs to i) determine the number of CPCs using then, ii) estimate total catch and bycatch,
etc., taken by monofilament gillnets in comparison to other net material, and iii) to report
the findings at the next WPNT meeting.
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I0TC database for neritic tunas

165.

166.

167.

168.

169.

The SC NOTED the main data issues that are considered to negatively affect the quality of
the statistics for neritic tunas available at the IOTC Secretariat, by type of dataset and
fishery, which are provided in Appendix VI of the WPNT02 report, and
RECOMMENDED that the CPCs listed in the Appendix, make efforts to remedy the data
issues identified and to report back to the WPNT at its next meeting.

The SC NOTED that some CPCs have data collection systems that do not include
provisions for the sampling of neritic tuna species, as required by the Commission, and
RECOMMENDED that the existing sampling systems are extended to facilitate data
collection for neritic tunas, by species, so as to fulfil their mandatory reporting
requirements regarding those species. The SC further NOTED that some CPCs have
fisheries directed at neritic tuna species and may require assistance with the
implementation of data collection for those fisheries and RECOMMENDED that such
CPCs contact the IOTC Secretariat for further guidance.

The SC RECOMMENDED that the IOTC Secretariat request that any datasets for neritic
tuna species held by SWIOFP, or any other parties, be provided to the IOTC Secretariat
before the next meeting of the WPNT.

NOTING that the nominal catch data (NC) for India, Indonesia and Thailand provided at
the WPNTO02 meeting were found to conflict with the NC data history provided by these
countries in recent years, and for catch-and-effort data for most of the history of the gillnet
fleet, the SC RECOMMENDED that India, Indonesia and Thailand liaise with the IOTC
Secretariat to provide a fully justified revised catch history which will replace the data
currently held by the IOTC Secretariat before the next WPNT meeting.

Data set availability

NOTING that some CPCs, in particular from India, Indonesia and Thailand, have
collected large data sets on neritic tuna species over long time periods, the SC
RECOMMENDED that this data, as well as data for other CPCs, be submitted to the
IOTC Secretariat as per the requirements adopted by IOTC Members in Resolution 10/02.
This would allow the WPNT to develop stock status indicators or comprehensive stock
assessments of neritic tuna species in the future.

Requests for guidance from CPCs
170. The SC ENDORSED the request from coastal CPCs having fisheries targeting neritic

tunas that the IOTC Secretariat coordinate the different research activities developed and
implemented at national and regional levels if appropriate, with the aiming of determining
the stock structure and more generally, the status of neritic tuna stocks in the IOTC area of
competence.

Stock structure

171. The SC NOTED that in the absence of reliable evidence relating to stock structure, a

precautionary approach should be undertaken whereby bullet tuna, frigate tuna, kawakawa,
longtail tuna, Indo-Pacific king mackerel and narrow-barred Spanish mackerel are
assumed to exist as single stocks throughout the Indian Ocean, until proven otherwise. The
need for genetic and tagging studies on neritic tunas in order to further define the stock
structure of neritic tunas was identified.

Priorities for an Invited Expert at the next WPNT meeting
172. The SC RECOMMENDED the following core areas of expertise and priority areas for

contribution that need to be enhanced for the next meeting of the WPNT in 2013, by an
Invited Expert:
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e Expertise: stock structure/connectivity; including from regions other than the
Indian Ocean; data poor assessment approaches.

e Priority areas for contribution: kawakawa, longtail tuna and narrow-barred
Spanish mackerel biology, ecology and fisheries.

7.7 Summary discussion of matters common to Working
Parties

Capacity building activities

173. The SC NOTED paper 10TC-2012-SC15-INF08 which provided the SC with an
opportunity to consider the science capacity building activities tentatively planned by the
IOTC Secretariat for 2013 and 2014 that will revolve around four core topics:

e Connecting science and management in the IOTC process
e Basic stock assessment training
e Advanced stock assessment courses with IOTC Member countries and
international experts
o Experimental design, analysis of ecological data and computational
methods in quantitative ecology
The target audience for these workshops will vary depending on the topic, from
national scientists to middle managers who support IOTC Commissioners, from
developing coastal states in interpreting scientific advice from the SC.

174. The SC ENDORSED the science capacity building activities planned by the I0TC
Secretariat in 2013 and 2014.

175. The SC RECOMMENDED that the Commission increase the IOTC Capacity Building
budget line so that capacity building workshops/training can be carried out in 2013 and
2014 on the collection, reporting and analyses of catch and effort data for neritic tuna and
tuna-like species. Where appropriate this training session shall include information that
explains the entire IOTC process from data collection to analysis and how the information
collected is used by the Commission to develop Conservation and Management Measures.

Funding for Chairs and Vice-Chairs to attend 10TC meetings

176. The SC RECOMMENDED that the IOTC Secretariat include a proposed budget line in
the 10TC budget for 2013 and all future years, that would cover the travel expenses of
Chairs and Vice-Chairs who are otherwise unable to obtain funding to support their
attendance at their respective working party meeting, and for a Chair or Vice-Chair to
attend the SC meeting each year.

IOTC species identification cards
Billfish identification cards

177. NOTING that the IOTC Secretariat has developed identification cards for billfish species
at the request of the WPB and SC, but no funds have yet been allocated to print the cards,
the SC RECOMMENDED that the Commission allocate funds in the 2013 budget to
print sets of identification cards for the billfish species, noting that the total estimated
printing costs for the first 1000 sets of the identification cards is around a maximum of
US$6,700 (Table 7). The IOTC Secretariat shall seek funds from potential donors to print
additional sets of the identification cards at US$5,500 per 1000 sets of cards.

71



TABLE 7. Estimated production and printing costs for 1000 sets of billfish species
identification cards

Description Unit price Units required Total
Printing plates / plate US$100 12 1,200
Printing /1000 sets US$5500 1 5,500
Total estimate (US$) 6,700

Shark, marine turtle and seabird identification cards

178.

179.

The SC EXPRESSED its appreciation to the IOTC Secretariat for the finalisation of the
identification cards for sharks, marine turtles and seabirds which have been developed,
produced and are being circulated to some CPCs. These identification cards should be
used by observers, field samplers as well as fishers in order to improve the identification
and reporting of bycatch species.

The SC RECOMMENDED that the Commission allocate additional funds in 2013 to
print further sets of the shark, seabird and marine turtle identification cards developed by
the IOTC Secretariat, noting that expected costs are in the vicinity of US$6,000 per 1000
sets of cards.

Tunas and mackerels

180.

181.

The SC AGREED that the development of species identification cards for all tunas under
the I0TC mandate (three tropical tuna, two temperate tuna and six neritic tuna and
mackerel species), at various life history stages interacting with 10TC fisheries, urgently
needs to be developed to improve species identification and data quality being submitted
to the IOTC Secretariat.

The SC RECOMMENDED that the Commission allocate funds in the 2013 budget to
develop and print sets of identification cards for the three tropical tuna, two temperate tuna,
and six neritic tuna and seerfish species under the IOTC mandate, noting that the total
estimated production and printing costs for the first 1000 sets of the identification cards is
around a maximum of US$16,200 (Table 8). The IOTC Secretariat shall seek funds from
potential donors to print additional sets of the identification cards at US$5,500 per 1000
sets of cards.

TABLE 8. Estimated production and printing costs for 1000 sets of tuna species
identification cards (11 species of tropical, temperate and neritic tunas and mackerels)

Description Unit price Units required Total
Purchase images US$100 22 (2 per species, plus 2 covers) 2,200
Contract days US$350 20 7,000
Printing plates / plate US$100 15 1,500
Printing /1000 sets US$5500 1 5,500
Total estimate (US$) 16,200

Fishing hook identification cards

182.

Noting the continued confusion in the terminology of various hook types being used in
IOTC fisheries, (e.g. tuna hook vs. J-hook; definition of a circle hook), the SC
RECOMMENDED that the IOTC Secretariat develop an identification guide for hooks
and pelagic gears used in IOTC fisheries, as staffing and financial resources permit, and to
distribute the guide to all CPCs once completed. The SC also AGREED that circle hooks
are defined by hooks having their point turned at least 90° from their shank.

Identification card — general
183. The SC RECOMMENDED that IOTC CPCs translate, print and disseminate the

identification cards to their observers and field samplers (Resolution 11/04), and as
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feasible, to their fishing fleets targeting tuna, tuna-like and shark species. This would
allow accurate observer, sampling and logbook data on tuna and tuna-like species to be
recorded and reported to the IOTC Secretariat as per IOTC requirements.

184. The SC NOTED the commitment made by the WWF Smart Fishing Initiative to fund the
reproduction of additional bycatch species identification cards. The SC AGREED that
translation and printing in Persian may best serve the IOTC at this time.

CPUE discussion summary

185. The SC EXPRESSED concern that the majority of the recommendations issued by the SC
to the various working parties in previous years in regards to CPUE standardisation have
not been addressed and RECOMMENDED that the scientists in charge of this work
make every possible effort to address the recommendations in future CPUE
standardisation work.

186. NOTING that a set of ‘core areas’ which are likely to be robust to frequent fluctuations of
external factors, may be more informative than using all of the data available, especially
when other species were being targeted, the SC RECOMMENDED that ‘core areas’ be
identified and agreed to by each working party so as to facilitate and monitor population
abundance trends across all fleets. This should be carried out intersessionally and
presented at the proposed longline CPUE workshop, to be held in the second quarter of
2013.

Dedicated workshop on CPUE standardisation

187. NOTING the combined recommendations from the WPB, WPTmT and WPTT to hold a
dedicated workshop on CPUE standardisation, the SC RECOMMENDED that a
dedicated, informal workshop on CPUE standardisation, including issues of interest for
other I0TC species, should be carried out before the next round of stock assessments in
2013. The terms of reference (TORs) for the workshop are provided in Appendix VII.
Where possible it should include a range of invited experts, including those working on
CPUE standardisation in other ocean/RFMOs, in conjunction with scientists from Japan,
Republic of Korea and Taiwan,China, and supported by the IOTC Secretariat. The IOTC
Secretariat shall include a budget item for this workshop, for the consideration of the
Commission.

Risk-based approaches to determining stock status

188. The SC RECOMMENDED that the IOTC Secretariat facilitate a process to provide the
necessary information to the SC so that it may consider the Weight-of-Evidence approach
to determine species stock status, as an addition to the current approach of relying solely
on fully quantitative stock assessment techniques.

Working Party Reports

189. NOTING that the report of the WPTmT, WPB and WPTT do not include trends of
recruitment or biomass, as estimated from the different assessments, the SC
REQUESTED that the working parties include this information in their future reports.

190. NOTING that in 2012 the Commission had adopted Recommendation 12/14 On interim
target and limit reference points, the SC AGREED that as a complement to the
information in the KOBEII Strategy Matrix for each species could include estimates on
the likelihood of the different scenarios exceeding limit reference points.

Incorporation of the Risk levels associated with Reference Points

191. NOTING that Resolution 12/01 on the implementation of the precautionary approach was
adopted by the Commission in 2012, and that provisional reference points have been
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adopted in Recommendation 12/14 on interim target and limit reference points, the SC
AGREED that future Kobe Il strategy matrices should show the levels of risk of
breaching the reference points and that the Executive Summaries for tropical tuna species
incorporate explanatory text in this regard.

On Interim Target and Limit Reference Points

192.

NOTING the completion of the MSE work on tropical tunas is likely to take several years,
and that the lack of data or information to improve the work on formal stock assessments
should not hinder the application of the Precautionary Approach, the SC
RECOMMENDED that the Commission consider the adoption of the interim target and
limit reference points as a Resolution. Furthermore, interim harvest controls rules should
be considered by the Commission for adoption in the Resolution.

Employment of a Fisheries Officer (Science)

193.

194.

NOTING the rapidly increasing scientific workload at the IOTC Secretariat, including a
wide range of additional science related duties assigned to it by the SC and the
Commission, and that the current Fishery Officer supporting the IOTC scientific activities
will depart at the end of February 2013, the SC strongly RECOMMENDED that the
Commission approve the hiring of a Fishery Officer (Science) to work on a range of
matters in support of the scientific process, including but not limited to science capacity
building, bycatch, regional observer schemes.

Noting the rapidly increasing workload at the IOTC Secretariat, including a wide range of
additional duties assigned to it by the SC and the Commission, the SC REITERATED its
recommendation that the Commission increase the staff of the IOTC Secretariat to
incorporate a new Fisheries Officer post to work on a range of matters in support of the
scientific process.

Chairs and Vice-Chairs of the Working Parties

195.

196.

197.

198.

The SC RECOMMENDED that the Commission note and endorse the Chairs and
Vice-Chairs for each of the IOTC Working Parties, as provided in Appendix VIII.

EXAMINATION OF THE EFFECT OF PIRACY ON FLEET OPERATIONS
AND SUBSEQUENT CATCH AND EFFORT TRENDS

The SC NOTED that the Commission, at its 15" Session ‘recognized that piracy activities
in the western Indian Ocean, have had substantial negative consequences on the activities
of some fleets, as well as the level of observer coverage in these areas. The Commission
requests that the Scientific Committee assess the effect of piracy on fleet operations and
subsequent catch and effort trends’ (para. 40 of the S15 report).

The SC NOTED that the Commission, at its 16" Session, further ‘recognised the severe
impact of piracy acts on humanitarian, commercial and fishing vessels off the coast of
Somalia and noted that the range of the attacks extended towards almost all of the western
Indian Ocean, notably toward Kenya and Seychelles, with attacks being reported in their
respective EEZ.” (para. 124 of the S16 report).

The SC NOTED that although no specific analysis of the impacts of piracy on fisheries in
the Indian Ocean were presented at IOTC working party meetings in 2012, many papers
demonstrated some level of impact on fishing operations in the western Indian Ocean
(Somali Basin) and other areas as a result of relocated fishing effort. Specifically, that
there has been a substantial displacement of effort into traditional albacore fishing areas,
thereby increasing fishing pressure on this species. In recent years, the proportion of
fishing effort of the Japanese longline fleet sharply decreased in the north-western Indian
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Ocean (off the Somalia coastline), while fishing effort increased in the area south of 25°S,
especially off western Australia, where catch rates of albacore are higher (Fig. 1).
Similarly, as a direct result of piracy activities in the western Indian Ocean, many of the
vessels from the I.R. Iran targeting tropical tuna species on the high seas have moved back
to the EEZ of L.R. Iran and are now targeting neritic tuna and tuna-like species. This has
resulted in substantial increases in the total catch and effort of neritic tuna and tuna-like
species under the IOTC mandate.

199. The SC NOTED that the number of active vessels in the IOTC area of competence have
declined substantially since 2008 (Fig. 2), and that this was likely due to the impact of
piracy activities in the western Indian Ocean. The impacts appear to have been greatest on
the longline fleets with effort having declined to negligible levels in recent years by most
fleets (Figs. 2 and 3). Fishing effort of the purse seine fleet has also shifted east by at least
100 miles compared to the historic distribution of effort and piracy was reported to also be
playing a role in determining the behaviour of small-scale fishing vessels which have
declined in the region.

200. The SC NOTED that there has also been a substantial reduction in total effort due to
piracy, evident from the decline in total effort from all major fleets (Fig. 1). In the first
half of 2011, 11 vessels from Taiwan,China, moved to the Atlantic Ocean and 2 to the
Pacific Ocean. However, in the second half of 2011, 5 vessels returned from the Atlantic
Ocean, and 1 vessel returned from the Pacific Ocean. In 2012, the trend has been reversed,
with a total of 15 vessels being transferred from the Atlantic Ocean back to the Indian
Ocean. Similarly, 6 vessels from Taiwan,China have been transferred from the Pacific
Ocean back to the Indian Ocean in 2012. Japan reported a reduction of ~140 vessels since
2006, with 85 remaining in 2011 (preliminary), which corresponds to a decrease of total
catch of about 80% (for bigeye tuna and yellowfin tuna combined). In recent years, the
proportion of fishing effort of the Japanese longline fleet sharply decreased in the
north-western Indian Ocean (off the Somalia coastline), while fishing effort increased in
the area south of 25°S, especially off western Australia. The Rep. of Korea reported that
one longline vessel was hijacked in 2006 and this had resulted in a large reduction (50%)
of the number of Rep. of Korean active vessels, from 26 in 2006 to 7 in 2011; while the
remaining vessels moved to the Southern Indian Ocean. The number of EU and associated
purse seiners has also decreased from 51 in 2006 to 34 in 2011 (a 33% of reduction).

201. The SC NOTED that given the potential impacts of piracy on fisheries in other areas of
the Indian Ocean through the relocation of longliners to other fishing grounds, specific
analysis should be carried out and presented at the next WPTT and WPTmT meetings by
CPCs most affected by these activities, including Japan, Rep. of Korea and Taiwan,China.
For example, longline fishing effort has been redistributed to traditional albacore fishing
grounds in recent years, thereby further increasing fishing pressure on the albacore stock
(see IOTC-2012-WPTmTO04-R).

202. The SC NOTED that reports from Thailand, China and Taiwan,China that longline vessels
from some fleets appear to be moving back towards the central Indian Ocean in 2012, as a
direct result of increased CPUE being recorded in these areas. This movement back into
the area vacated due to piracy activities should be closely monitored and reported at the
SC and the working party meetings in 2013.
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Fig. 1. The geographical distribution of fishing effort (millions of hooks) as reported for the
longline fleets of Japan (LLJP), Taiwan,China (LLTW), fresh-tuna longline (FTLL), other
longline (OTLL), and longline directed at swordfish (SWLL), inthe IOTC area of competence,
2002-06, and 2010-11. The red line represents the boundary between western and eastern
Indian Ocean regions. LLJP

(light green): deep-freezing longliners from Japan; LLTW (dark green): deep-freezing
longliners from Taiwan,China; SWLL (turquoise): swordfish longliners (Australia, EU,
Mauritius, Seychelles and other fleets); FTLL (red): fresh-tuna longliners (China, Taiwan,China
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and other fleets; OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines,

Seychelles, South Africa, South Korea and various other fleets).
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Fig. 2. The change in the relative number of some active longline fleets since 2004
(upper — numbers have been scaled to the number of active vessels in 2006) and
estimated numbers of active purse seine vessels from 2001 to 2011 (lower) in the Indian
Ocean.
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9.

Fig. 3. The total number of hooks set (in millions), by year and geographical area: off the
Somalia coastline (area shown in the insert) and for the rest of the Indian Ocean (10), from 1952
to 2011.

203. The SC RECOMMENDED that given the lack of quantitative analysis of the effects of
piracy on fleet operations and subsequent catch and effort trends, and the potential impacts
of piracy on fisheries in other areas of the Indian Ocean through the relocation of
longliners to other fishing grounds, specific analysis should be carried out and presented at
the next WPTT meeting by the CPCs most affected by these activities, including Japan,
Republic of Korea and Taiwan,China. The Chair of the WPTT shall facilitate the analysis
and report back to the SC in 2013.

204. The SC NOTED the following statement from the I.R. Iran on combating piracy and

developing international guidelines to fishing vessel navigation and compensation:
“The appearance of piracy in recent years in some part of the world, especially in
the Indian Ocean, has caused concerns and has had negative impacts on fishing
activities. Unfortunately many vessels have been attacked by pirates and have been
seriously damaged. From 2008 up to now, unfortunately 50 fishing vessels of Islamic
Republic of Iran have been attacked in the Indian Ocean by pirates, who have
caused the loss of seven vessels and drowning of nine crewmen. In the meantime the
loss of vessels and crew due to a lack of insurance coverage, have not been
compensated. Other vessels are not immune from damage or new attacks in the
future. The result of this situation is clearly visible in our catch composition and
quantity. The Islamic Republic of Iran as a country has experienced lot of pirate
attacks and officially requests that the I0TC and its Scientific Committee take
anti-piracy steps. I.R. of Iran proposes the establishment of an ad hoc working group.
This working group should prepare an anti-piracy guideline. It is anticipated that
through these works and by the developed guidelines and other necessary
coordination, the issue of supporting fishermen and fishing vessels against piracy
and compensation of their damages will be considered and followed up in the future.
Also in this way all responsible international organizations, particularly FAO and
the IMO, are expected to support and cooperate with CPCs.”

STATUS OF TUNA AND TUNA-LIKE RESOURCES IN THE INDIAN OCEAN

205. Noting that Table 1 in this report provides an overview of the stock status and
management advice for each species under the IOTC mandate as well as species directly
impacted by fisheries for tuna and tuna-like species, the SC AGREED to an Executive
Summary for each species or species group as detailed below.

9.1 Tuna - Highly migratory species

206. The SC RECOMMENDED that the Commission note the management advice developed
for each tropical and temperate tuna species as provided in the Executive Summary for
each species.

Albacore (Thunnus alalunga) — Appendix X

Bigeye tuna (Thunnus obesus) — Appendix X

Skipjack tuna (Katsuwonus pelamis) — Appendix XI

Yellowfin tuna (Thunnus albacares) — Appendix XII

207. The SC AGREED that the Chairs of the IOTC Working Parties should ensure that where
possible, all KOBE plots should be presented in a standardized format for the
consideration of the SC.

O O O O
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208. The SC NOTED paper I0TC-2012-SC15-12 which provided an overview of the biology,

209.

210.

10.

211.

212.

213.

stock status and management of southern bluefin tuna (Thunnus maccoyii), and thanked
CCSBT for providing it.

9.2 Billfish

The SC RECOMMENDED that the Commission note the management advice developed
for each billfish species as provided in the Executive Summary for each species:

o  Swordfish (Xiphias gladius) — Appendix XIlII

o  Black marlin (Makaira indica) — Appendix XIV

o  Blue marlin (Makaira nigricans) — Appendix XV

o  Striped marlin (Tetrapturus audax) — Appendix XVI

o Indo-Pacific sailfish (Istiophorus platypterus) — Appendix XVII

9.3 Tuna and mackerel — Neritic species

The SC RECOMMENDED that the Commission note the management advice developed
for each neritic tuna species as provided in the Executive Summary for each species:

o  Bullet tuna (Auxis rochei) — Appendix XVIII

o  Frigate tuna (Auxis thazard) — Appendix XIX

o  Kawakawa (Euthynnus affinis) — Appendix XX

o  Longtail tuna (Thunnus tonggol) — Appendix XXI

o Indo-Pacific king mackerel (Scomberomorus guttatus) — Appendix
XXII
Narrow-barred Spanish mackerel (Scomberomorus commerson) —
Appendix XXIII

o

STATUS OF MARINE TURTLES, SEABIRDS AND SHARKS IN THE INDIAN
OCEAN

10.1 Sharks

The SC RECOMMENDED that the Commission note the management advice developed
for a subset of shark species commonly caught in IOTC fisheries for tuna and tuna-like
species:

o  Blue sharks (Prionace glauca) — Appendix XXIV
Oceanic whitetip sharks (Carcharhinus longimanus) — Appendix
XXV
Scalloped hammerhead sharks (Sphyrna lewini) — Appendix XXVI
Shortfin mako sharks (Isurus oxyrinchus) — Appendix XXVII
Silky sharks (Carcharhinus falciformis) — Appendix XXVIII
Bigeye thresher sharks (Alopias superciliosus) — Appendix XXIX
Pelagic thresher sharks (Alopias pelagicus) — Appendix XXX

10.2 Marine turtles

The SC RECOMMENDED that the Commission note the management advice developed
for marine turtles, as provided in the Executive Summary encompassing all six species
found in the Indian Ocean:

o  Marine turtles — Appendix XXXI

10.3 Seabirds

The SC RECOMMENDED that the Commission note the management advice developed
for seabirds, as provided in the Executive Summary encompassing all species commonly
interacting with IOTC fisheries for tuna and tuna-like species:

o  Seabirds — Appendix XXXII

o

O O O O O
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11.

214.

215.

216.

217.

218.

219.

220.

12.

221.

IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

The SC NOTED paper 10TC-2012-SC15-33 Rev_3 which provided an update on the
national implementation of the IOTC regional observer scheme (ROS) for each I0TC
CPC, noting that the ROS started on 1% July 2010 (Resolution 09/04 superseded by
Resolution 10/04 and Resolution 11/04).

The SC NOTED that 12 CPCs have submitted their list of accredited observers and only
seven CPCs have submitted observer trips reports. A total of 38 observer trip reports have
been submitted to the IOTC Secretariat: 11 reports for 2010, 23 reports for 2011 and 4
reports for 2012. In 2011, the only full year of implementation of the ROS to date, it was
estimated from the reports and effort data available, that only two CPCs have achieved the
minimum 5% observer coverage required in Resolution 11/04.

The SC EXPRESSED its strong concern regarding the low level of reporting to the IOTC
Secretariat of both the observer trip reports and the list of accredited observers since the
start of the ROS in July 2010. Such a low level of implementation and reporting is
detrimental to the work of the SC, in particular regarding the estimation of incidental
catches of non-targeted species, as requested by the Commission. In particular, the SC
NOTED that the IOTC Regional Observe Programme could be a significant source of
potential data for marine turtles (e.g. sex and species composition, etc.) for some longline
and gillnet fisheries.

The SC RECOMMENDED that all IOTC CPCs urgently submit, and keep up-to-date,
their list of accredited observers to the IOTC Secretariat and implement the requirements
of Resolution 11/04 on a Regional Observer Scheme, which states that:
“The observer shall, within 30 days of completion of each trip, provide a report to
the CPCs of the vessel. The CPCs shall send within 150 days at the latest each
report, as far as continuous flow of report from observer placed on the longline fleet
is ensured, which is recommended to be provided with 1°x1° format to the Executive
Secretary, who shall make the report available to the Scientific Committee upon
request. In a case where the vessel is fishing in the EEZ of a coastal state, the report
shall equally be submitted to that Coastal State.” (para. 11)

The SC NOTED that the timely submission of observer trip reports to the IOTC
Secretariat is necessary to ensure that the SC is able to carry out the tasks assigned to it by
the Commission, including the analysis of accurate and high resolution data, in particular
for bycatch, which would allow I0TC scientists to better assess the impacts of fisheries
for tuna and tuna-like species on bycatch species.

The SC RECOMMENDED that the Commission consider how to address the lack of
implementation of observer programmes by CPCs for their fleets and reporting to the
IOTC Secretariat as per the provision of Resolution 11/04 on a Regional Observer Scheme,
noting the update provided in Appendix XXXIII.

The SC RECOGNIZED that the implementation of national observer programmes is not
a simple task, e.g. due to piracy activities, and that the financial and human costs involved
in the deployment of observers are important to consider, in particular for CPCs with large
fishing fleets. However, the SC AGREED that the minimum observer coverage of 5% set
out by Resolution 11/04 is already below the minimum necessary coverage estimated by
simulations, and that it should not be lowered.

OUTLOOK ON TIME-AREA CLOSURES

The SC NOTED that the Commission, at its 16" Session, adopted Resolution 12/13 for
the conservation and management of tropical tunas stocks in the IOTC area of
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competence, which superseded Resolution 10/01. Contained within Resolution 12/13 is a
requirement that the SC will provide at its 2012 and 2013 plenary session, the following:
a) an evaluation of the closure area, specifying in its advice if a modification is
necessary, its basic scientific rationale with an assessment of the impact of such
a closure on the tropical tuna stocks, notably yellowfin and bigeye tuna
b) an evaluation of the closure time periods, specifying in its advice if a
modification is necessary, its basic scientific rationale with an assessment of the
impact of such a closure on the tropical tuna stocks, notably yellowfin and
bigeye tuna

222. The SC NOTED recalled paper I0TC-2011-SC14-39 presented to the SC in 2011, which

provided an evaluation of the IOTC time-area closure by estimating what the maximum
potential loss of catches would be under different scenarios of time-area closure, as
estimated from the catch statistics of the IOTC. The estimation was based on the historical
IOTC database as no information was available for the specific closed periods of 2011
(February for longline, November for purse seine) when the measure took effect. The
longline effort had already been entirely redistributed to other areas and the purse seine
data for November were not yet available when the paper was prepared, nor at the date of
the SC.

223. The SC NOTED that the results obtained from the study are similar to the analysis carried

out for the SC in 2010, which emphasized that catch reduction expected from the current
time-area closure were negligible. It was further recalled that the results were also
supported by paper IOTC-2011-SC14-40 which provided a preliminary investigation into
the effects of the network of Indian Ocean MPAs on yellowfin tuna with particular
emphasis on the IOTC time-area closure. The results of the study indicated that the current
network including an IOTC closure of only two, one month closures (one month for purse
seine and one month for longline), is likely to have little impact on stock status, whether
effort is eliminated or redistributed. The study examined scenarios to investigate the
impacts of a 12 month closure of the current IOTC time-area closure. Some benefits to the
status of yellowfin tuna stocks were predicted if it is assumed that effort (and catch) is
eliminated, but where effort is redistributed such a closure had negligible impact on stock
status.

224. The SC reiterated its previous RECOMMENDATION that the Commission note that the

225.

226.

current closure is likely to be ineffective, as fishing effort will be redirected to other
fishing grounds in the Indian Ocean. The positive impacts of the moratorium within the
closed area would likely be offset by effort reallocation. For example, the WPTmMT noted
that longline fishing effort has been redistributed to traditional albacore fishing grounds in
recent years, thereby further increasing fishing pressure on this stock.

NOTING that the objective of Resolution 12/13 is to decrease the overall pressure on the
main targeted stocks in the Indian Ocean, in particular yellowfin tuna and bigeye tuna, and
also to evaluate the impact of the current time/area closure and any alternative scenarios
on tropical tuna population, the SC reiterated its previous RECOMMENDATION that
the Commission specify the level of reduction or the long term management objectives to
be achieved with the current or alternative time area closures and/or alternative measures,
as these are not contained within the Resolution 12/13. This will, in turn, guide and
facilitate the analysis of the SC, via the WPTT in 2013 and future years.

Noting the lack of research examining time-area closures in the Indian Ocean by the
WPTT in 2011 and 2012, as well as the slow progress made in addressing the Commission
request, the SC reiterated its RECOMMENDATION that the SC Chair begins a
consultative process with the Commission in order to obtain clear guidance from the
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13.

227.

228.

Commission about the management objectives intended with the current or any alternative
closure. This will allow the SC to address the Commission request more thoroughly.

IMPACTS OF CATCHING BIGEYE TUNA AND YELLOWFIN TUNA
JUVENILES AND SPAWNERS

The SC NOTED that the Commission, at its 16" Session, adopted Resolution 12/13 for
the conservation and management of tropical tunas stocks in the IOTC area of
competence, which superseded Resolution 10/01. Contained within Resolution 12/13 is a
requirement that the SC will provide at its 2012 and 2013 plenary session, the following:
c) an evaluation of the impact on yellowfin and bigeye tuna stocks by catching
juveniles and spawners taken by all fisheries. The Scientific Committee shall
also recommend measures to mitigate the impacts on juvenile and spawners

The SC NOTED that the most direct measure of impact of fishing fleets on juveniles
could be obtained by looking at the catches of juvenile yellowfin tuna and bigeye tuna by
gear, as presented in Table 9 below. It should be noted that the estimates of catches of
juvenile fish are doubtful for some gears, for which catch-at-length information is severely
limited or almost non-existent. The SC reiterated its AGREEMENT from 2011, that the
WPTT should provide the SC with multi-gear yield-per-recruit estimates for all stocks
assessed in 2013, as this is another useful indicator of the impact of each gear on potential
yields.
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229.

230.

231.

232.

TABLE 9. Catches of juvenile yellowfin tuna and bigeye tuna by gear.
% Juveniles

Yellowfin tuna  Total catch % Juveniles of total juvenile
« S

Gear type (mt) catch within gear catch

BB 18438 85 13.97

GN 84305 40 30.06

HD 32728 25 7.29

LL 94610 2 1.69

TL 21297 37 7.02

FS 92957 3 2.49

LS 69128 60 36.98

oT 1516 37 0.50

TOTAL 414979 27 100
Bigeye tuna Total catch % Juveniles of & Ju_vemlt_as
Gear type (mt) catch within gear total juvenile

catch

BB 1070 70 3.44

GN 445 15 0.31

HD 27 1 0.00

LL 99535 1 4,57

TL 1079 41 2.03

FS 6425 13 3.83

LS 21990 84 84.80

oT 241 92 1.02

TOTAL 130813 17 100

(*) BB : baitboat / GN : Gillnet / HD : Handline / LL : Longline / TL : Troll / FS :
Purse seine free schools / LS : Purse seine FAD schools / OT : Others

The SC NOTED that the existing statistics on catches of juvenile fish by species obtained
by the various purse seine fleets fishing on FADs, in both numbers, size (length) and
weight, provide a measure of their impact on the stocks, and the corresponding effort
statistics (number of boats, GRT and fishing days), give an indication of the capacity of
this fleet, which engages, although not exclusively, on the FAD fishery.

The SC NOTED however, that the fishery statistics available for many fleets, in particular
for coastal fisheries, are not accurate enough for a comprehensive analysis as has been
repeatedly noted in previous WPTT and SC reports. In particular, the SC
RECOMMENDED that all CPCs catching yellowfin tuna should undertake scientific
sampling of their yellowfin tuna catches to better identify the proportion of bigeye tuna
catches. Therefore, the SC RECOMMENDED the countries engaged in those fisheries to
take immediate actions to reverse the situation of fishery statistics reporting to the IOTC
Secretariat.

The SC NOTED that a complete analysis of the likely impact of the juveniles caught by
any fishery in the Indian Ocean and of any management plan should be carried out within
the context of the work on Management Strategy Evaluation that the SC has agreed to
carry out in the future. This could, if necessary, also quantify the impact of such measures
not only on the stocks, but also on the fleets, including likely economic impact on
activities dependent on the fleets affected.

The SC ADVISED the Commission that the Western and Central Pacific Fisheries
Commission has implemented since 2009 a FAD closure for the conservation of yellowfin
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14,

233.

234.

15.

tuna and bigeye tuna juveniles which has been very effective. The SC REQUESTED
further investigation of the feasibility and impacts of such a measure, as well as other
measures, in the context of Indian Ocean fisheries and stocks.

PROGRESS ON THE IMPLEMENTATION OF THE RECOMMENDATIONS OF
THE PERFORMANCE REVIEW PANEL

The SC NOTED paper I0TC-2012-SC15-34 which provided an update on progress
regarding resolution 09/01 — on the performance review follow-up.

The SC RECOMMENDED that the Commission note the updates on progress regarding
Resolution 09/01 — on the performance review follow—up, as provided at Appendix
XXXIV.

SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC
COMMITTEE MEETINGS FOR 2013 AND TENTATIVELY FOR 2014

Research Recommendations and Priorities

235.

2306.

237.

The SC NOTED paper I0TC-2012-SC15-35 which outlined the proposed priorities for
IOTC Working Parties and Scientific Committee meetings for 2013 and tentatively for
2014.

The SC NOTED the proposed workplans and priorities of each of the Working Parties and
AGREED to the revised workplans as outlined in Appendix XXXV The Chairs and
Vice-Chairs of each working part shall ensure that the efforts of their working party is
focused on the core areas contained within the appendix, taking into account any new
research priorities identified by the Commission at its next Session.

The SC ADOPTED a revised assessment schedule for the tuna and tuna-like species under
the IOTC mandate, as well as the current list of key shark species of interest, as outlined in
Appendix XXXVI. Following the uncertainty remaining in the bigeye tuna assessment
carried out for the previous WPTT meetings in 2010 and 2011, the WPTT AGREED that
bigeye tuna would be the priority species for stock assessments in 2013. Only stock status
indictors (i.e standardised CPUE series) should be updated for skipjack tuna and yellowfin
tuna.

Schedule of meetings for 2013 and 2014

238.

239.

240.

NOTING paper IOTC-2012-SC15-36 which outlined the proposed schedule for IOTC
Working Parties and Scientific Committee meetings for 2013 and tentatively for 2014, the
SC AGREED that despite the current overfishing status of albacore, there was no urgent
need to hold a WPTmT in 2013, but rather that national scientists working on albacore
shall produce updated stock status indicators (i.e. standardised CPUE indices) for
presentation at the next SC meeting.

The SC NOTED the options provided to it by the WPEB, highlighting that as quantitative
information on sharks becomes available, there should be the possibility for simple stock
status analyses based on fisheries and biological indicators. Expertise in stock assessment
from other IOTC working parties, e.g. the Working Party on Tropical Tunas or the
Working Party on Billfish, would be of value for such analyses. The SC AGREED that
the WPEB should be retained in its current form, but that the Chair shall ensure that each
five day meeting alternatives its core focus among the species covered under its mandate.

NOTING the difficulty of carrying out stock assessments for three tropical tuna species in
a single year, the SC AGREED to a revised assessment schedule on a two- or three-year
cycle for the three tropical tuna species as outlined in Appendix XXXVI. Following the
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uncertainty remaining in the bigeye tuna assessment carried out for the previous WPTT
meetings in 2010 and 2011, bigeye tuna would be the priority species for stock
assessments in 2013, while only stock status indictors (i.e. standardised CPUE series)
should be updated for skipjack tuna and yellowfin tuna, including the revision of the
executive summaries to incorporate any new work being completed during the WPTT
sessions.

241. The SC AGREED that while the MSE process was still in its early stages of development,
there was no pressing need to hold a WPM meeting in 2013, as the work to be undertaken
was of a highly technical nature and would require the involvement of a very limited
number of experts in the field of development and implementation of population and
fishery models for MSE. Thus, as suggested in the MSE workplan (contained in the
WPMO04 Report), two workshops composed of experts should be held in 2013 to continue
the development of the MSE process. The Chair of the WPM shall present an update on
progress made by the small working group at the next SC meeting.

242. The SC RECOMMENDED that the Commission endorse the schedule of Working Party
and Scientific Committee meetings for 2013, and tentatively for 2014 (Table 10).

TABLE 10. Schedule of Working Party and Scientific Committee meetings for 2013, and
tentatively for 2014.

Meeting 2013 2014 (tentative)
Date Location Date Location
Working Party on 17-20 June or Erall, Indonesia 13-16 July (4d) Era“' Indonesia
Neritic Tunas 1-4 July (4d) Tanzania Tanzania
Working Party on Nil Nil 5-8 Aug (4d) TBD
Temperate Tunas
Working Party on 12-16 Sept (5d) | La Réunion 9-13 Sept (5d) TBD
Ecosystems and
Bycatch
Working Party on 18-22 Sept (5d) | La Réunion 17-21 Sept (5d) | TBD
Billfish
Working Party on 22-27 Oct (6d) Bilbao or San 21-26 Oct (6d) TBD
Tropical Tunas Sebastian, Spain
Working Party on Nil Nil 30 Nov (1d) Victoria,
Methods Seychelles
Working Party on 29-30 Nov (2d) | Victoria, Nil Nil
Data Collection and Seychelles
Statistics
Scientific Committee | 2-6 Dec (5d) Victoria, 1-5 Dec (5d) Victoria,
Seychelles Seychelles
Working Party on Nil Nil Nil Nil
Fishing Capacity
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16.

243.

244,

245.

246.

247.

248.

17.

249.

OTHER BUSINESS

16.1 Revised ‘Guidelines for the Presentation of Stock assessment
Models’

The SC NOTED paper 10TC-2012-SC15-37 which provided a revision to the previous
Guidelines for the Presentation of Stock Assessment Models adopted by the SC in 2012,
which attempt to ensure greater transparency and facilitate peer-review of models
employed in the provision of advice on the status of species managed by the IOTC. Since
2010, the SC and the Commission have agreed to several additional elements to be
provided by in CPUE and stock assessment papers such as the Kobe management strategy
matrix, Kobe plots and interim reference points.

The SC ADOPTED revised “Guidelines for the Presentation of Stock Assessment Models”
provided at Appendix XXXVII, and requested that the guidelines be communicated to
working party participants well in advance of each meeting to ensure that national
scientists/authors of all future CPUE and stock assessment papers presented at IOTC
working party meeting comply with the guidelines.

The SC NOTED the request by the EU that as resources permit, software should be
obtained which would allow interested scientists to access and manipulate stock
assessment inputs from the various assessments carried out by the IOTC working parties
each year.

NOTING the conclusions and recommendation from the KOBE 3 meeting held in 2011,
“Kobe Il participants agreed that the K2SM is a useful tool for evaluating
management strategies or options, provided that the uncertainties in assessments
can be adequately guantified. Participants acknowledged that considerable work
remains to be done both to reduce uncertainty in stock assessments, and to develop
common standards or guidelines for how uncertainty is reflected. Kobe Il
participants recommended that the scientific committees and bodies of the tRFMOs
jointly develop methods to better quantify the uncertainty and understand how this
uncertainty is reflected in the risk assessment inherent in the K2SM.”

the SC RECOMMENDED that in 2013, collaborative efforts be developed among

tRFMO on this matter, by targeting the development of how to build K2SM with well

estimated levels of uncertainty.

The SC EXPRESSED its reservations regarding the validity of some of the K2SM that are
produced for the consideration of the I0OTC working parties when the uncertainties are
very large in the stock assessment results (for instance due to the increasing lack of data
for major fisheries and due to the unknown cascading errors in the projections), it may be
unrealistic to propose reliable K2SM for several of the Indian Ocean stocks.

16.2 GEF-financed global project on tuna fisheries: update and
relevance to I0TC

The SC NOTED paper 10TC-2012-SC15-INF06 which provided an overview of the
GEF-financed global project on the sustainable management of tuna fisheries and
biodiversity conservation in the areas beyond national jurisdiction (ABNJ) and the
projects relevance to the IOTC.

REVIEW OF THE DRAFT, AND ADOPTION OF THE REPORT OF THE
FIFTEENTH SESSION OF THE SCIENTIFIC COMMITTEE

The SC RECOMMENDED that the Commission consider the consolidated set of
recommendations arising from SC15, provided at Appendix XXXVIII.
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250. The report of the Fifteenth Session of the Scientific Committee (I10TC-2012-SC15-R)
was ADOPTED on XX December 2012.
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Pesqueira
E-mail: chacatemz@gmail.com

Advisor(s)
Barbara Palha de Sousa
Instituto Nacional de Investigagao
Pesqueira
E-mail: bsousa2@gmail.com

OMAN
Absent

PAKISTAN
Absent

PHILIPPINES
Absent

SEYCHELLES

Head of Delegation
Mr Rodney Govinden
Seychelles Fishing Authority

E-mail: rgovinden@sfa.sc

Alternate
Ms Elisa Socrate
Seychelles Fishing Authority
E-mail: esocrate@sfa.sc

Advisor(s)
Ms Cindy Assan
Seychelles Fishing Authority
E-mail: cassan@sfa.sc

SIERRA LEONE
Absent

SRI-LANKA

Head of Delegation
Dr Chamari Dissanayake
National Aquatic Resources
Research and Development
Agency (NARA)
E-mail: chami_dt@yahoo.com

Alternate
Ms Kalyani Hewapathirana
Dept. of Fisheries and Aquatic
Resources
E-mail: hewakal2012@yahoo.com

SUDAN

Head of Delegation
Dr Ali Osman Mohammed Hassan
Ministry of Livestock, Fisheries &
Rangelands
E-mail: hassanoali586@yahoo.com

TANZANIA (UNITED
REPUBLIC OF)
Absent

THAILAND

Head of Delegation
Ms Praulai Nootmorn
Marine Fisheries Research and
Technological Development
Institute
E-mail: nootmorn@yahoo.com

Alternate
Cdr. Pornchai Singhaboon
Deepsea Fisheries Research and
Technology Institute
E-mail: pornslek@hotmail.com

UNITED KINGDOM

Head of Delegation
Dr Christopher Mees
MRAG LTD
E-mail: c.mees@Mrag.co.uk
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Alternate
Mr John Pearce
MRAG LTD
E-mail: j.pearce@Mrag.co.uk

VANUATU
Absent

YEMEN
Absent
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INVITED EXPERTS
Ms Shu-Min Lee
E-mail: shumin@Ms1.fa.gov.tw

Ms Shu-Ting Chang
E-mail: lisa@ofdc.org.tw

Dr Yu-Min Yeh
E-mail:
ymyeh@mail.nhu.edu.tw
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APPENDIX II

AGENDA FOR THE FIFTEENTH SESSION OF THE SCIENTIFIC COMMITTEE

7.1

7.2
7.3

7.4
7.5

7.6

7.7

9.1
9.2
9.3

10.1
10.2
10.3

Date: 10-15 December, 2012
Location: STC Conference Center, Victoria
Mahé, Seychelles
Time: 09:00 — 17:00 daily
Chair: Dr. Tsutomu Nishida; Vice-Chair: Mr. Jan Robinson

1. OPENING OF THE SESSION (Chair)

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS
FOR THE SESSION (Chair)

3. ADMISSION OF OBSERVERS (Chair)

4. DECISIONS OF THE COMMISSION RELATED TO THE
WORK OF THE SCIENTIFIC COMMITTEE (Secretariat)

5, SCIENCE RELATED ACTIVITES OF THE IOTC
SECRETARIAT IN 2012 (Secretariat)

6. NATIONAL REPORTS FROM CPCs (CPCs)

7. REPORTS OF THE 2012 IOTC WORKING PARTY
MEETINGS

I0TC-2012-WPTmTO04-R: Report of the Fourth Session of the Working Party on
Temperate Tunas

I0TC-2012-WPB10-R: Report of the Tenth Session of the Working Party on Billfish

I0TC-2012-WPEBO8-R:  Report of the Eighth Session of the Working Party on
Ecosystems and Bycatch

I0TC-2012-WPMO04-R: Report of the Fourth Session of the Working Party on Methods

I0TC-2012-WPTT14-R:  Report of the Fourteenth Session of the Working Party on
Tropical Tunas

I0TC-2012-WPNT02-R:  Report of the Second Session of the Working Party on Neritic
Tunas

Summary discussion of matters common to Working Parties (capacity building activities —
stock assessment course; connecting science and management, etc.)

8. EXAMINATION OF THE EFFECTS OF PIRACY ON
FLEET OPERATIONS AND SUBSEQUENT CATCH AND EFFORT TRENDS
(Chair)

9. STATUS OF TUNA AND TUNA-LIKE RESOURCES IN
THE INDIAN OCEAN (Chair)

Tuna — Highly migratory species

Tuna and mackerel — Neritic species

Billfish

10. STATUS OF MARINE TURTLES, SEABIRDS AND
SHARKS IN THE INDIAN OCEAN (Chair)
Marine turtles

Seabirds
Sharks

11. IMPLEMENTATION OF THE REGIONAL OBSERVER
SCHEME (Secretariat)
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12.
13.

14.

15.

16.

16.1
16.2

17.

OUTLOOK ON TIME-AREA CLOSURES (Chair)

IMPACT OF CATCHING BIGEYE TUNAAND
YELLOWEFIN TUNA JUVENILES AND SPAWNERS (Chair)

PROGRESS ON THE IMPLEMENTATION OF THE
RECOMMENDATIONS OF THE PERFORMANCE REVIEW PANEL
(Secretariat)

SCHEDULE AND PRIORITIES OF WORKING PARTY
AND SCIENTIFIC COMMITTEE MEETINGS FOR 2013 AND TENTATIVELY
FOR 2014 (Secretariat)

OTHER BUSINESS (Chair)
Revised ‘Guidelines for the Presentation of Stock Assessment Models’
GEF-financed global project on tuna fisheries: update & relevance to I0TC

REVIEW OF THE DRAFT, AND ADOPTION OF THE
REPORT OF THE FIFTEENTH SESSION OF THE SCIENTIFIC COMMITTEE
(Chair)
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APPENDIX 111
LIST OF DOCUMENTS

Document

Title

Availability

I0TC-2012-SC15-01a

Draft agenda of the Fifteenth Session of the Scientific
Committee

v (5 September 2012)

I0TC-2012-SC15-01b

Draft annotated agenda of the Fifteenth Session of the
Scientific Committee

v" (25 November 2012)

I0TC-2012-SC15-02

Draft list of documents

v (11 September 2012)

I0TC-2012-SC15-03

Outcomes of the Sixteenth Session of the Commission
(Secretariat)

v" (14 November 2012)

I0TC-2012-SC15-04

Previous decisions of the Commission (Secretariat)

v (14 November 2012)

I0TC-2012-SC15-05

Report of the Secretariat — Activities in support of the IOTC
science process in 2012 (Secretariat)

v (25 November 2012)

I0TC-2012-SC15-06

Status of development and implementation of National Plans
of Action for seabirds and sharks (Secretariat)

v' (14 November 2012)

I0TC-2012-SC15-07

Examination of the effects of piracy on fleet operations and
subsequent catch and effort trends (Chair and Secretariat)

v (25 November 2012)

I0TC-2012-SC15-08

Status of the Indian Ocean Albacore Resource (ALB:
Thunnus alalunga)

v' (12 November 2012)

I0TC-2012-SC15-09

Status of the Indian Ocean bigeye tuna (BET: Thunnus
obesus)
resource

v' (14 November 2012)

I0TC-2012-SC15-10

Status of the Indian Ocean skipjack tuna (SKJ: Katsuwonus
pelamis) resource

v' (14 November 2012)

I0TC-2012-SC15-11

Status of the Indian Ocean yellowfin tuna (YFT: Thunnus
albacares) resource

v' (14 November 2012)

I0TC-2012-SC15-12

Report on biology, stock status and management of southern
bluefin tuna: 2012 (from CCSBT)

v" (9 November 2012)

I0TC-2012-SC15-13

Status of the Indian Ocean bullet tuna (BLT: Auxis rochei)
resource

v" (24 November 2012)

I0TC-2012-SC15-14

Status of the Indian Ocean frigate tuna (FRI: Auxis thazard)
resource

v" (24 November 2012)

I0TC-2012-SC15-15

Status of the Indian Ocean kawakawa (KAW: Euthynnus
affinis) resource

v (25 November 2012)

I0TC-2012-SC15-16

Status of the Indian Ocean longtail tuna (LOT: Thunnus
tonggol)
resource

v (25 November 2012)

I0TC-2012-SC15-17

Status of the Indian Ocean Indo-Pacific king mackerel
(GUT: Scomberomorus guttatus) resource

v" (24 November 2012)

I0TC-2012-SC15-18

Status of the Indian Ocean narrow-barred Spanish mackerel
(COM: Scomberomorus commerson) resource

v" (25 November 2012)

I0TC-2012-SC15-19

Status of the Indian Ocean Swordfish (SWO: Xiphias
gladius) resource

v (13 November 2012)

I0TC-2012-SC15-20

Status of the Indian Ocean black marlin (BLM: Makaira
indica) resource

v (12 November 2012)

I0TC-2012-SC15-21

Status of the Indian Ocean blue marlin (BUM: Makaira
nigricans) resource

v (12 November 2012)

I0TC-2012-SC15-22

Status of the Indian Ocean striped marlin (MLS: Tetrapturus
audax) resource

v' (13 November 2012)

I0TC-2012-SC15-23

Status of the Indian Ocean Indo-Pacific sailfish (SFA:
Istiophorus platypterus) resource

v (12 November 2012)

I0TC-2012-SC15-24

Status of marine turtles in the Indian Ocean

v' (12 November 2012)
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Document

Title

Availability

I0TC-2012-SC15-25

Status of seabirds in the Indian Ocean

v (12 November 2012)

I0TC-2012-SC15-26

Status of the Indian Ocean blue shark (BSH: Prionace
glauca)

v" (9 November 2012)

I0TC-2012-SC15-27

Status of the Indian Ocean oceanic whitetip shark (OCS:
Carcharhinus longimanus)

v" (9 November 2012)

I0TC-2012-SC15-28

Status of the Indian Ocean scalloped hammerhead shark
(SPL.: Sphyrna lewini)

v (12 November 2012)

I0TC-2012-SC15-29

Status of the Indian Ocean shortfin mako shark (SMA:
Isurus oxyrinchus)

v (12 November 2012)

I0TC-2012-SC15-30

Status of the Indian Ocean silky shark (FAL: Carcharhinus
falciformis)

v (12 November 2012)

I0TC-2012-SC15-31

Status of the Indian Ocean bigeye thresher shark (BTH:
Alopias superciliosus)

v' (12 November 2012)

I0TC-2012-SC15-32

Status of the Indian Ocean pelagic thresher shark (PTH:
Alopias pelagicus)

v' (12 November 2012)

I0TC-2012-SC15-33 Rev_2

National Implementation of the regional observer scheme by
CPCs (Secretariat)

v' (14 November 2012)
v" (29 November 2012)
v’ (6 December 2012)

I0TC-2012-SC15-34

Update on progress regarding Resolution 09/01 — on the
performance review follow—up (Secretariat and Chair)

v" (25 November 2012)

I0TC-2012-SC15-35 Rev_1

Proposed priorities for Working Party’s and the Scientific
Committee for 2013 and 2014 (Chair & Secretariat)

v" (25 November 2012)
v' (6 December 2012)

I0TC-2012-SC15-36

Proposed schedule of Working Party and Scientific
Committee meetings for 2013 and 2014 (Secretariat)

v" (13 November 2012)

I0TC-2012-SC15-37

Revision: ‘Guidelines for the Presentation of Stock
Assessment Models’ (Chair & Secretariat)

v' (25 November 2012)

I0TC-2012-SC15-38

Pilot project to improve data collection for tuna, sharks and
billfish from artisanal fisheries in the Indian Ocean. Part II:
Revision of catch statistics for India, Indonesia and Sri
Lanka (1950-2011). Assignment of species and gears to the
total catch and issues on data quality (G. Moreno, M. Herrera
and L. Pierre)

v" (25 November 2012)

Working Party Reports

I0TC-2012-WPTmT04-R

Report of the Fourth Session of the Working Party on
Temperate Tunas

v’ (7 September 2012)

I0TC-2012-WPB10-R Report of the Tenth Session of the Working Party on Billfish | v' (10 October 2012)

|0TC-2012-WPEBOS_R Report of the Eighth Session of the Working Party on v (8 October 2012)
Ecosystems and Bycatch

|0TC_2012-WPMO4_R Report of the Fourth Session of the Working Party on v (23 October 2012)

Methods

I0OTC-2012-WPTT14-R

Report of the Fourteenth Session of the Working Party on
Tropical Tunas

v" (14 November 2012)

I0TC-2012-WPNT02-R

Report of the Second Session of the Working Party on
Neritic Tunas

v (23 November 2012)

National Reports — Members

I0TC-2012-SC15-NR01 Australia v' (21 November 2012)
I0TC-2012-SC15-NR02 Belize v (30 July 2012)

. v' (19 November 2012)
I0OTC-2012-SC15-NR03 Rev_1 | China v (12 December 2012)
I0TC-2012-SC15-NR04 Comoros v' (29 November 2012)
I0TC-2012-SC15-NR05 Eritrea NOT RECEIVED
I0TC-2012-SC15-NR06 European Union v' (4 December 2012)
I0TC-2012-SC15-NR0Q7 France v' (7 December 2012)
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Document Title Availability
I0TC-2012-SC15-NR08 Guinea NOT RECEIVED
I0TC-2012-SC15-NR09 India v (12 November 2012)

. v' (2 December 2012)
I0OTC-2012-SC15-NR10 Rev_1 | Indonesia v (9 December 2012)
I0OTC-2012-SC15-NR11 Iran, Islamic Republic of v' (28 November 2012)
I0TC-2012-SC15-NR12 Japan v’ (6 December 2012)
I0TC-2012-SC15-NR13 Kenya v (25 November 2012)
. v" (25 November 2012)
IOTC-2012-SC15-NR14 Rev_1 | Korea, Republic of v (9 December 2012)
I0TC-2012-SC15-NR15 Madagascar v' (5 December 2012)
I0TC-2012-SC15-NR16 Malaysia v (1 December 2012)
I0TC-2012-SC15-NR17 Maldives, Republic of v' (27 November 2012)
. v (29 November 2012)
I0TC-2012-SC15-NR18 Rev_1 | Mauritius v (7 December 2012)
I0OTC-2012-SC15-NR19 Mozambique v' (25 November 2012)
I0TC-2012-SC15-NR20 Oman, Sultanate of v' (5 December 2012)
I0TC-2012-SC15-NR21 Pakistan NOT RECEIVED
I0TC-2012-SC15-NR22 Philippines v' (10 December 2012)
I0TC-2012-SC15-NR23 Seychelles, Republic of v' (4 December 2012)
I0TC-2012-SC15-NR24 Sierra Leone NOT RECIEVED
I0TC-2012-SC15-NR25 Sri Lanka v' (23 November 2012)
v' (18 October 2012)
IOTC-2012-SC15-NR26 Rev_1 | Sudan v (5 December 2012)
I0TC-2012-SC15-NR27 Tanzania NOT RECEIVED
v (22 November 2012)
IOTC-2012-SC15-NR28 Rev_2 | Thailand v" (6 December 2012)
v (12 December 2012)
I0TC-2012-SC15-NR29 United Kingdom v (23 November 2012)
I0TC-2012-SC15-NR30 Vanuatu NOT RECEIVED
I0TC-2012-SC15-NR31 Yemen NOT RECEIVED
National Reports — Cooperating non-Contracting Parties
I0TC-2012-SC15-NR32 Senegal v’ (7 December 2012)

I0TC-2012-SC15-NR33

South Africa, Republic of

v' (28 November 2012)

Information Papers

I0TC-2012-SC15-INF01

IOTC-OFCF Project activities in 2012: Progress Report
(S. Fujiwara and M. Herrera)

v (8 November 2012)

I0TC-2012-SC15-INF02

Analysis of the genetic structure and life history of albacore
tuna in terms of diversity, abundance and migratory range at
the spatial and time scales: Project GERMON (GEnetic
stRucture and Migration Of albacore tuNa) (N. Nikolic and
J. Bourjea)

v' (24 November 2012)

I0TC-2012-SC15-INF03

Glossary of scientific terms, acronyms and abbreviations,
and report terminology

v (25 November 2012)

I0TC-2012-SC15-INF04

I0TC Species data catalogues (I0TC Secretariat)

v" (30 November 2012)

I0TC-2012-SC15-INF05

Ghost fishing of silky sharks by drifting FADs: highlighting
the extent of the problem (J. Filmalter, L. Dagorn and
M. Capelo)

v" (4 December 2012)

I0TC-2012-SC15-INF06

GEF-financed global project on the “Sustainable
Management of Tuna Fisheries & Biodiversity Conservation
in the Areas Beyond National Jurisdiction (ABNJ): update &
relevance to IOTC

v" (4 December 2012)
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Document

Title

Availability

I0TC-2012-SC15-INF07

Action Plan for reducing incidental catches of seabirds in
fishing gears (European Union)

v" (5 December 2012)

I0TC-2012-SC15-INF08

Draft: Building science capacity and understanding among
I0TC members

v" (5 December 2012)

I0TC-2012-SC15-INF09 Rev_1

Ecological Risk Assessment (ERA) and Productivity
Susceptibility Analysis (PSA) of sea turtles overlapping with
fisheries in the IOTC region (N. Ronel, R. Wanless,

v" (25 November 2012)
v' (5 December 2012)

A. Angel, B. Mellet and L. Harris)

I0TC-2012-SC15-INF10 Rev_1

Preliminary Ecological Risk Assessment (ERA) for shark
species caught in fisheries managed by the Indian Ocean

Z.G. Kim, P. Bach, P. Chavance, A. Delgado de Molina and
J. Ruiz)

I0TC-2012-SC15-INF11

Comments for IOTC Scientific Committee on CITES draft
proposals to amend Appendixes | and Il (WPEB)

APPENDIX IV
NATIONAL REPORT ABSTRACTS

Australia

Pelagic longline and purse seine are the two main fishing methods used by Australian
vessels to target tuna and billfish in the Indian Ocean Tuna Commission (I0OTC) Area of
Competence. In 2011, two Australian longliners from the Western Tuna and Billfish
Fishery operated in the IOTC Area of Competence. They caught 5.8 t of albacore tuna
(Thunnus alalunga), 50.0 t of bigeye tuna (Thunnus obesus), 14.1 t of yellowfin tuna
(Thunnus albacares), 189.9 t of swordfish (Xiphius gladius) and 0.7 t of striped marlin
(Tetrapturus audax). These catches represent less than 10 per cent of the peak catches
taken by Australian vessels fishing in the IOTC Area of Competence in 2001, for these
five species combined. In addition, Australian vessels using minor line methods took a
small amount of catch. The number of active longliners and levels of fishing effort have
declined substantially in recent years due to reduced profitability, primarily as a result of
lower fish prices and higher operating costs. The catch of southern bluefin tuna
(Thunnus maccoyii) in the purse seine fishery was 4120 t in 2011. There was no purse
seine fishing for skipjack tuna (Katsuwonus pelamis) in 2011. The peak skipjack catch
taken by Australian vessels fishing in the IOTC Area of Competence was 1039 t in 2001.
In 2011, approximately 1 t of shark was landed by the Australian longline fleet
operating in the I0TC Area of Competence and approximately 13 000 sharks were
discarded/released. In the Western Tuna and Billfish Fishery, 1.7 per cent of hooks set in
longline operations were observed over two trips in 2011.

Belize

Long line is the main fishing technique used by Belize flagged vessels to target tuna and
tuna like species in the Indian Ocean Tuna Commission (IOTC) Convention area.
Belize has no national fleet operating outside its jurisdiction. All our fishing vessels
are foreign owned vessels licensed to operate on the high seas or in the EEZ of other
States under licensing agreements. In 2011 our fleet consisted of 7 long line tuna
fishing vessels which operated mainly between 10°- 40°S and 55° - 75°E. Together, our
vessels caught 164 m/t of Albacore tuna, 13.9 m/t of yellowfin tuna, 9.634 m/t of bigeye
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tuna, 2.536 m/t of swordfish, 5.175 m/t of black marlin, 1.04 m/t of blue marlin, 3.388
of striped marlin, 8.85 m/t of wahoo and 1.833 m/t of blue shark. There have been
83% reductions in our overall catches from 1257 m/t in 2007 to 210 m/t in 2011.
Albacore has always been the main target species for our vessels from 2007 to 2011
followed by bigeye tuna, yellowfin and swordfish. The number of active long liners and
levels of fishing effort have declined significantly in recent years due to reduced
profitability, principally resulting from reduced fish prices and increased operating cost.
The average size of our vessels from 2007 to 2011 has fluctuated over the years from a
low of 88gt to a high of 628 gt. There has also been a reduction in the number of vessels
operating in the area from 10 vessels in 2007, 9 in 2008, 6 in 2009 and 7 in 2010 and
2011.

China

Longline is the only fishing method used by Chinese vessels to catch tuna and tuna-like
species in the IOTC waters. The number of longliners operating in the Indian Ocean
reduced from 32 in 2009 to 20 in 2010 due to piracy, with the main fishing area shifting
to the central and eastern Indian Ocean (60 € ~ 85% , 5N ~20<5). Chinese fishing fleet
caught 1894 MT of main tunas (BET, YFT) in 2010 (39 % lower than the catch of 3114
MT in 2009). The bigeye tuna and yellowfin tuna catches both from deep freezing
longliners and ice fresh longliners have been declined dramatically since 2006. There
was a remarkable increase in albacore catch for deep freezing longliner since 2009 and
for ice fresh longliners since 2008. The logbook and observer programs are going on for
the Chinese longline fleets in the Indian Ocean, for which catch and effort data
collection of bycatch species are being improved. Number of longliners operating in
Indian Ocean in 2011 was less than that in 2010. No scientific observer was sent out for
work due to the piracy issue in 2011.

Comoros

Fishing in Comoros is exclusively artisanal, and operated on 3-9 m motorized or
non-motorized wooden or fibreglass non-decked vessels. Comorian fishing exploits
mainly pelagic species (Thunnus albacares, Katsuwonus pelamis, Thunnus alalunga,
Istiophorus platypterus, Thunnus obesus, Euthynnus affinis) and contributes entirely to
the population’s diet, while providing 55% of total jobs in the agricultural sector, i.e.
about 8,000 fishermen. Troll line, drop line and few nets targeting small pelagic species
are the main fishing techniques used. A trip lasts between one and seven days. Since
February 2011, Comoros have implemented a data collection system at unloading sites,
thanks to technical and financial support from the IOTC and the OFCF. Data from this
collection are being processed by the IOTC. There is no industrial fishing at national
level. This fishing activity is operated by a foreign fleet under a Fishing Agreement.
None of the catch of this fleet is unloaded or transhipped within the country.

Eritrea
National Report not provided.

European Union

In accordance with IOTC Resolution 10/02, scientific data for fleets flying the flag of
Member States of the European Union have been submitted to the IOTC. The EU fleet,
composed of fleets of some Member States of the European Union (Spain, France,
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Portugal and the United Kingdom) has previously submitted its scientific data. All data
required for the work of the Scientific Committee, in accordance with the legislation in
force, was transmitted to the IOTC. For reasons related to internal adjustments of
several research institutions and/or organizations responsible for the management of
scientific data, some information has been submitted with some delay; we are pleased to
indicate that some data will be validated and available in the near future. In addition, for
security reasons related to the development of piracy in the Western Indian Ocean,
observer programmes were strongly affected, as piracy has, on the one hand, reduced
the frequency of data collection and, on the other hand, led to a decline in data quality.
However, European scientists who participated in the various IOTC Working Parties
have also transmitted, during the meetings, some of the data necessary to carry out the
work of these Working Parties. In addition, the EU experts attending the Scientific
Committee may also provide information that complement already transmitted data. The
European Union continues its efforts to harmonize the management, collection and
reporting of scientific data.

France (territories)

The French Overseas Territories in the Indian Ocean include Mayotte —a Department
since 31 March 2011- and the Scattered, islands that are attached to the administration
of the French Southern and Antarctic Lands (TAAF). In January 2010, Mayotte has
established a nature marine park (NMP) with a Management Board, which maritime
boundaries are those of the Mayotte EEZ. A second marine park was established on 22
February 2012 (Decree No. 2012-245 of 22 February 2012): the NMP of the Glorieuses,
which is under the responsibility of the Scattered islands, and extends over the entire
Glorieuses EEZ. The total catches in the Indian Ocean of the French purse seiners
registered in Mayotte amounted in 2011 to 26,610 metric tonnes, a significant increase
of 45% compared to 2010 (18,357 Mt) due to an increase in fishing effort. The observer
programme introduced in 2005 and discontinued in 2009 for security reasons, following
the increase of Somali piracy, resumed in 2011, especially on the larger purse seine fleet,
through a collaboration established with the TAAF. The coastal fishing fleet of Mayotte
is composed of a large number of canoes and small boats —practicing mainly handline
fishing, trolling and net fishing— and of four small longliners (pelagic drifting longline)
targeting mainly tuna and swordfish. Catches by this fleet in the waters of Mayotte are
estimated at 110 (2010) and 52 (2011) metric tonnes respectively. The French Tuna
Research framework (mostly IRD & Ifremer) includes activities such as an observatory,
the study of migration patterns of large pelagic species, genetic studies to define stock
boundaries, studies on the reproductive biology, the development of bycatch mitigation
measures and the study of the dynamics of the tropical ecosystem. Most projects are
financed through national, European or international tenders. The report lists the various
projects that continued or started in 2010-2012. Overall, France has actively participated
in all the Working Parties organized by IOTC, including by presenting 26 scientific
contributions in 2012.

Guinea
National Report not provided.

India
India’s tuna fishing fleet includes coastal multipurpose boats operating a number of
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traditional gears, small pole and line boats, small longliners and industrial longliners.
The total production of tunas and tuna-like fishes, including neritic and oceanic tunas,
billfishes and seerfishes during the year 2011 was 15,9924 tonnes, against a total
production of 12,7616 tonnes during the year 2010. There was a reduction in production
by the oceanic fishery and increase in the tuna landings by coastal sector during the year
under report. Survey conducted by the Fishery Survey of India in the EEZ revealed that
sharks constitute 19.49% by number and 28.39% by weight to the total catch in the
longline fishery. There are no reported instances of sea bird interaction in any of the
Indian tuna fishery. Sea turtles, marine mammals and whale sharks are protected in
India under various national legislations. Data on tuna production is collected by
different agencies in India including Fishery Survey of India (FSI), Central Marine
Fisheries Research Institute (CMFRI) and Marine Products Export Development
Authority (MPEDA). Policy decisions on fishery management are being formulated by
the Department of Animal Husbandry, Dairying and Fisheries (DAHD&F), Ministry of
Agriculture, Government of India.

Indonesia

Fisheries management Areas (FMA) 572 (Indian Ocean — west Sumatera) and 573 (South of
Java — East Nusa Tenggara), are two fisheries management area among eleven FMAs that
located within the 10TC area of competence. Long liners is the main fishing gear type
operated in those FMAS, increase from 1118 vessels in 2010 to 1256 vessels in 2011. The
national catch of four main tuna species in 2011 was estimated 161,454 t while the total
catch for all species by all gears type was estimated 429,751 t.. Through Research institute
for Tuna fisheries at Benoa both port sampling and scientific observer programs continuing
is conducted. Indonesia since 10 October 2010 already has a National Plan of Action of the
Shark (NPOA-Shark) and recently through ministerial decree of MMAF no 12 year 2012
under chapter X formally regulate a management and conservation of bycatch and
ecological related species on tuna fisheries. Template of Indonesia fishing logbook was
developed and regulated, however it is required more effort to introduce and implement for
both to fishers as well as port officers as required by the commission.

Iran, Islamic Republic of

Fishery for tuna and tuna-like species is a major component in large pelagic fisheries in
Iran and one of the most important activities in the Persian Gulf & Oman Sea. There are
4 coastal provinces in that areas about 12 thousand vessels consist of fishing boat,
dhows and vessel which are engaged in fishing in the coastal and offshore waters.
Gillnet and purse seine are two main fishing methods used by Iranian vessels to target
large pelagic species (especially tuna and tuna-like) in the IOTC area competency and
also some of small boats used trolling in coastal fisheries. Iran has taken various actions
to implement the Scientific Committee recommendations and I0TC Resolutions. One of
them national actions to improve data collection system for Tuna fishery during
2012 .we have implemented for Iranian industrial purse seiners and artisanal gillnets
modification of logbook template to meet mandatory minimum statistic requirement,
particularly with regards to data recording of vessel position in I0TC area for target
species, Bycatch, and discard.

Japan

This Japanese national report describes following 8 issues in recent five years
(2007-2011), i.e., (1) tuna fisheries (longline fishery and purse seine fishery) (2) fleet
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information, (3) catch and effort by species and gear, (4) ecosystem and bycatch, (5)
national data collection and processing systems including “logbook data collection and
verification”, “vessel monitoring system”, “scientific observer programme”, “port
sampling programme” and ‘“unloading/transhipment”, (6) national research programs
and (7) Implementation of Scientific Committee recommendations & resolutions of
the 10TC relevant to the Scientific Committee and (8) literature cited and working
documents.

Kenya

During the year 2011, the active fishing fleet for tuna and tuna-like species in Kenya
consisted of 1,011 artisanal fishing crafts and 87 recreational fishing boats. The vessel
sizes measure below 10 meters using gillnets and longline hooks. Recreational fishing
boats use trolling baited trolling line for fishing. Tuna catches increased by 67% from
180 tons to 302 tons. Owing to the vessel capacity constraints, almost all the catch
landed is from the territorial waters. About 179 tons of fish were landed from
recreational fisheries. The recreational fisheries catches consist of mostly billfishes (129
tons), Yellowfin tuna (21 tons) and the consist of a number of pelagic species.

Korea, Republic of

Longline is the only type of fishing gear for Korean fishing for tuna species in the
Indian Ocean. Korean longline fishery in the Indian Ocean commenced in 1957. 7
longliners were operated in 2011, which were the lowest in number of vessels as it
ranged from 31 to 13 during previous 5 years. With this fishing capacity, Korean
longliners caught 1,985 mt in 2011, which was 30.4% decreasing of the catch in 2010.
In 2011, fishing effort was 5,362 thousand hooks and distributed higher in the western
and eastern areas around 20-40°S, while the fishing efforts averaged for 2007-2011
were 8,140 thousand hooks and distributed higher in the western areas around
20°N-20°S, as well as in the western and eastern areas around 20-40°S. It was noted
that fishing efforts had not been deployed in the western Indian Ocean around
20°N-20°S in recent years. As results, the catch of bigeye tuna and yellowfin tuna
significantly decreased, and albacore became important in catch. Due to some
operational difficulties in Korean observer programs including safety incidents, no
observer was placed on board Korean longline vessels in 2011. In relation to this matter,
Korea improved the scientific observer program, and in 2012 three observers had been
deployed on board for a period of 60-70 days to implement the coverage of 2012 as well
as to cover that of 2011.

Madagascar

National tuna fishing is practiced mainly by small longliners. An increase of the number
of vessels on this fishery has been observed in these recent years. In 2011, they are
among 07 who have license to fishing for tuna and like species. They operate in the East
side of Madagascar since 2010. Tuna mainly neritic tunas are also observed in the
catches of the fleets that have license to target demersal fishes, they are longliners,
trollers and pole and liner operating in the Western side, and Eastern side of Madagascar,
but the proportion is relatively low. Statements of the fishing Companies have observed
an increase in catches from the year 2010 to the national fleets catches. However, these
statements cannot see the details on the locations of fishing. A new version of logbook
has been operational since 2012 to fill this lack. An increase in the catches have
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observed according by the statement of the fishing Companies compared to the last year
(2010)

Malaysia

Tuna fisheries contribute only 5% of total marine finfish catch in Malaysia. Compared
to neritic tuna, oceanic tuna fishery is quite new to Malaysian fishery and its
contribution to the annual marine catch is insignificant compared to other marine fish
fishery. Malaysian waters that fall under the I0TC area of competence is part of the
narrow Malacca Straits, off the west coast of Peninsular Malaysia. In 2003, the number
of Malaysian flag vessels registered under Malaysian flag for fishing in the Indian
Ocean increased steadily from 15 vessels to 58 vessels in 2010. In 2011, the number of
active vessels dropped to only 7 vessels with 9 berthing compared to 30 berthing in
2010. The catch of tropical tuna also decreased to 114 mt in 2011 from 1138 mt in 2010.
In mid 2011, some of Malaysian tuna longline shifted their target species from tropical
tuna to albacore. The fleet moved their fishing areas toward the southern part of
Madagascar below 250S latitude. The catch of neritic tuna from the Malacca Straits
(under 10TC areas of Competence) showed a steady increased in landings from 8,978
mt in 2001 to 21,763 mt in 2011. A large portion of catch of neritic tuna were
contributed by purse seines and trawlers. A new revised NPOA-sharks is near completed
and is expected to be released by early 2013. Steps have been taken to reduce incidental
catch of sharks as commitment to conserve shark population. On sea turtle, apart from
mitigation taken to reduce incidental catch by traditional fishermen, the turtle
conservation centres in Malaysia also have a turtle hatching program as a way to
enhance turtle population

Maldives, Republic of

Maldives has a traditional tuna fishery dating back hundreds of years. The main fishing
method is still livebait pole-and-line but handline fishing is become popular. The main
target species are skipjack (Katsuwonus pelamis) and yellowfin tuna (Thunnus albacares).
Small amounts of juvenile bigeye (T. obesus) tuna are caught mixed with yellowfin in the
pole-andline catch. Limited amount of trolling and longline fishing is also conducted. The
former targets coastal species of kawakawa (Euthynnus affinis) and frigate tuna (Auxis
thazard) and the latter deep-swimming yellowfin and bigeye. Tuna catches increased to an
all-time record of 167,000 t in 2006 but have been declining since then. The average tuna
catch for the last five years was about 100,000 mt; skipjack representing 72% and yellowfin
22% and remaining 6% kawakawa, frigate and bigeye. The national data collection is based
on an enumeration system which is currently being replaced by a modern logbook data
collection system. A web-enabled database is also being developed to allow entry of
logbook data remotely. The website is being used to enter tuna purchases by the exporters.
In addition the database when fully functional will help maintain records of active fishing
vessel and fishing licenses. The website is expected to be fully functional in mid-2013. A
number of the scientific programmes are in place that helps to increase Maldives’
compliance with the IOTC Resolutions. This includes strengthening data collection,
compilation and its analyses, expanding coverage of collection of size data, implementation
of the VMS and improving information of the ETP species among others. Maldives has
limited amount of recreational fishing targeting large-bodied reef fish varieties in the so
called ‘night fishing’. More recently recreational fishing for pelagics is getting popular in
the tourism sector. At present there is no formal method of the recording catches.
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Mauritius

About 110 000 tonnes of raw tuna are processed annually for export as canned and tuna
loins mainly to the EU market. Seafood processing contributes to about 1% to GDP and
plays an important role in the socio-economic activity of the country. In 2011, Mauritius
issued 98 fishing licences to longliners and purse-seiners of various nationalities to fish
in its waters. Moreover, under the fishing agreements between Mauritius and the
Seychelles, 7 purse-seiners and 7 longliners were issued with fishing licences. However,
under fishing agreement with the Federation of Japan Tuna Fisheries Co-operative
Associations no application were received from the Japanese fishing vessels probably
due to the piracy threats in the Western Indian Ocean. Tuna fishing longliners regularly
call at the Port Louis harbour with an approximate of over 600 calls yearly for
unloading and transhipment of tuna. During the year under report, 40 013 tonnes of tuna
were transhipped through the Port Louis harbour and albacore tuna constituted more
than 40% of the total catch. An increase in the volume of yellowfin, bigeye and skipjack
tuna transhipped was also noted due to transhipment effected by European purse-seiners.
Four national fishing vessels, less than 24 meters in length, targeting swordfish landed
89 tonnes of chilled fish. The catch composed of 49.2% swordfish and 18.4% yellowfin
tuna. The fishing areas were spread between latitudes 120S and 230S and longitudes
520E and 630E. About 350 small-scale fishermen operating around the 27 anchored
Fish Aggregating Devices set around the island landed 258 tonnes of tuna and the catch
was mainly composed of albacore tuna. The sports/recreational fishery supplied the
local market with an additional estimated amount of 350 tonnes and the species
comprised marlins, sailfish, tuna, dolphinfish and wahoo. Mauritius has been putting all
its effort to comply with the IOTC resolutions and is looking forward to further enhance
its contribution for the conservation and management of tuna and tuna-like species and
address the ecosystem and by-catch issues within the IOTC area of competence.

Mozambique

Purse seine and long line are the two main fishing techniques used in Mozambique in
the tuna fishery. Those activities are undertaken by distant water fishing fleets, which
operate in the EEZ as from 12 nautical miles off shore from January to December. Purse
seine fishing occurs mainly between the parallels 10° 32” and 20° south. The purse seine
fleet is composed of vessels from France, Spain and Seychelles. Long line fishing
occurs between 20° and 26° 52° south, with particular intensity below parallel 25° south.
For the purse seine fleet, the peak period of fishing activities occurs between March and
June. The longline fleet operates from January to December in Mozambique waters and
the peak period is from December to February. During the last 5 years, the longline fleet
was composed of vessels from Belize, Panama, Cambodia, Honduras, Japan, China,
Korea, Spain and Taiwan. The fishery employs only foreign labour. The catches are
conserved on board and transferred to cargo reefer ships or unloaded at foreign ports,
mainly Seychelles, Madagascar, Mauritius and South Africa. The tuna fleet never calls
to a Mozambican port for landing catches in Mozambique but call for pre-fishing
briefing and inspection (Japan fleet). Over the last 10 years, the total catch in
Mozambique waters ranged from 948 to 17.470 tonnes per year (Pétria et al., 2011). For
the period 2007/2011, a total of 207 fishing licenses for purse seine vessels and 331
fishing licenses for longline vessels were issued, giving an average of 174 tuna fishing
licenses issued per year. The number of longline vessels operating in Mozambique EEZ
has declined substantially since 2007.
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Oman, Sultanate of

The total production of the Omani fishery sector amounted to around 159 000 Tons in
2011, with a slight increase of approximately 4.5% compared to 2007. Tuna species,
considered as highly valuable products for Omani consumers, have experienced
tremendous fluctuations in their total annual production and decreased from 31,420 T in
2007 to 19,550 T in 2011. This fluctuation of coastal tuna activities finds probably its
origin, among others, in the modification of environmental factors, predator-prey
relationship, spawning problems (Dr. Al Qumi, 2011) and the actual reduction of the
industrial pelagic fleet. This segment went from 64 vessels in 2007 to 11 vessels in 2011.
This reduction in the industrial fishing capacity was initiated by the national Authorities
for the purpose of restructuring the industrial fishing sector to improve its
competitiveness and efficiency. Artisanal and coastal fleets have, however, increased
massively in the number of vessels and fishermen. For the monitoring aspects of the
Tuna fishery, the Omani Government has introduced the logbook data collection scheme,
the Vessel Monitoring System (VMS) and Port Sampling Program (PSP), observer
programme (underdevelopment) and a scheme to enhance the quality of data gathered in
order to manage and sustain efficiently the Omani fisheries. At the same time, the
Government started to run and monitor several other projects for other marine species
such as sea birds and marine turtles but are still in their starting stages.

Pakistan
National Report not provided.

Philippines

Fisheries are an important component of the agricultural sector in the Philippines and
are an important source of protein, livelihood and export earnings. In 2011, total marine
catch by the Philippines commercial fleet was estimated at 1,032,820 million tons
which accounted for about 20.76% of the total fisheries production. The increased
demand for fish from the rapidly growing population and increasing exports has
substantially increased fishing pressure on the marine fishery resources over the past
two decades. The major key issues facing the fisheries sector are resource depletion and
environmental degradation. Declining catch rates and the leveling off of marine
landings also supports these conclusions. The Philippines is still one of the top fish
producing countries in the world. Over 1.5 million people depend on the fishing
industry for their livelihood. The Philippines is also considered to be a major tuna
producer in the Western and Central Pacific Ocean (WCPQO). It is also considered a
distant water fishing nation as it has fishing vessel operating in other oceans other than
the Pacific. The fishing industry’s contribution to the country’s Gross Domestic
Products (GDP) in 2009 was 2% and 2.4% at current and constant prices, respectively.
Also in 2010, the foreign trade performance of the fishery industry gave a net surplus of
US $ 616 million. With a total export value of US $ 803 million and import value of US
$ 187 million. Tuna remained as the top export commodity with a collective volume of
106,449 MT for fresh/chilled/frozen, smoked/dried, and canned tuna products valued at
US $337.719 million. Canned tuna, though, constitutes bulk of tuna products being
exported. In general, tuna export increased by 2% in terms of volume and 3% in terms
of value. Major markets for this commaodity include USA, UK and Germany.
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Seychelles, Republic of

The Seychelles national report summarizes activities of the Seychelles registered
purse seiners, longliners and semi-industrial vessels for the past 5 years. The total
catch for the Seychelles registered Purse Seiners in 2011 was estimated at 63,212 MT,
obtained from a fishing effort of 2,347 fishing days. This represents a decrease of 17%
over the catches reported for 2010. Skipjack remained the dominant species
accounting for 52% of the total catch. For the longline fishery, the total catch for the
Seychelles fleet in 2011 was estimated at 7,566 MT obtained from a fishing effort of
16 million hooks, representing an increase of 14% in catch and 7% drop in fishing
effort when compared to 2010. The total catch for the local semi industrial vessel
targeting tuna and swordfish stands at 238MT representing a decrease of 19%
compared to the previous year. The fishing effort decrease by 43% from 506,334
hooks to 289,540 hooks. The Seychelles shark NPOA was developed in April 2007,
consisting 11 work programmes and 59 actions. In November 2012, a new steering
committee was set to review the shark NPOA. To date, Seychelles does not have an
NPOA on seabirds in place. Seychelles has a small semi industrial longline fleet and
there have been no reports of interactions with seabirds. The national scientific
observer programme is in its final stages of implementation. So far 6 observers have
been trained and the programme is expected to start early 2013. Seychelles has taken
various actions to implement the Scientific Committee recommendations and I0TC
Resolutions. Some of the actions include; modification of logbook format to meet
mandatory minimum statistic requirement, particularly with regards to data recording
of sharks in longline fishery, steps to implement a National Scientific Observer
Programme, collaboration with other institutions on research projects focusing on
bycatch mitigation.

Sierra Leone
National Report not provided.

Sri Lanka

Tuna fisheries in Sri Lanka are developing rapidly with the expansion of offshore and
deep sea /high seas fishing. Over 4000 boats are being currently engaged in tuna fishing,
of which around 700 boats are categorized as single day and being operated in the
coastal areas where as about 3300 are operated offshore and high seas adjacent to the
EEZ. The multiday boats with modern navigational and communication facilities are
being venturing now for high seas fishing. In 2011, the total large pelagic fish
production was 112, 507 Mt and skipjack tuna has dominated the catches by
contributing 44.7%. Among the different fishing gears used for catching large pelagic
fish, large-mesh gillnet (GN) or gillnet cum longline (GN/LL), were the widely used
fishing gears in tuna fisheries. Gillnet cum longline combination contributes to more
than 75 % of the total tuna fishing effort in the country. Longlines are promoted by the
Government of Sri Lanka to ensure quality fish production to cater to the rapidly
developing export market. Collection of species wise shark landings was reinitiated in
2011 in accordance with the recommendation made by the 14th Session of the I0TC
Scientific Committee. Log book has been introduced and made mandatory for all the
multiday vessels (> 32 feet in length) since January 2012 by the Department of
Fisheries and Aquatic Resources of Sri Lanka. The existing Fisheries and Aquatic
Resources Act No.2 of 1996 has been already amended and going through the process to
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obtain approval from the Cabinet of Ministers and presenting same in parliament
enabling High seas fishing as well as to incorporate the provisions in compliance with
the international obligations and conventions.

Sudan

Tuna fishery in Sudanese Red Sea coast sorted to be one type of traditional fishery and
industrial fishery. the traditional one usually practicing by local fishermen in whole
coast, they used hooks over coral reefs zone and net over depth 50m, while the
industrial fishing done by Egyptian trawlers in the southern area, they used trawling
and purse seine nets. Seasonally this fishery appears in particular areas of
Sudanese red sea, even in winter season (February to April) in huge number in southern
area of the sea. Tuna are migratory pelagic fishes and are not very common on the local
market. Usually product as by catch in industrial fishery and artisanal fishery, not
targeted, so the real production over the present catch in two types of fishery.

Tanzania, United Republic of
National Report not provided.

Thailand

Neritic tuna and king mackerel species in the Andaman Sea Coast, Thailand comprise 7
species (Thunnus tonggol, Euthynnus affinis, Auxis thazard, A. rochie, Katsuwonus
pelamis and Sarda orientalis, Scomberomorus spp.). These species were caught from
purse seine, king mackerel gill net and trawl, while purse seine was the main fishing
gear. The trend of neritic tuna catches have been decreasing from 45,083 tons in 1997
to 13,093 tons in 1999. The production was quite stable around 10,711 and increase to
11,861 in 2009. These neritic tuna species are more or less have its production trend
similarity. Three Thai tuna longliners were operated in the Indian Ocean in 2007 and in
2008-2009 only two Thai tuna longliners kept on fishing there. Fishing grounds were
mainly in the western coast of Indian Ocean. The total catches were 1,634.09 tons
with 1,904 days of fishing effort. The average catch rate of total catch was the highest
at 13.62 number/1,000 hooks in 2010 followed by 10.20 and 5.88 number/ 1,000 hooks
in 2007 and 2008. Albacore was the dominant species in 2010 followed by bigeye
tuna 2010 and yellowfin tuna in 2007. While, tuna purse seine fishery operated by four
Thai purse seiners, 227-670 fishing operations was conducted in the Indian Ocean
during 2007-2010. Fishing ground was mainly in the western Indian Ocean. Tuna
purse seine fishery can be operated throughout the year in both the eastern and western
parts of the Indian Ocean with the peak from February - May and September - October.
Total catch was 35,977.20 tonnes. It was found that skipjack tuna comprised the highest
proportion (64.94%) followed by bigeye tuna (18.83%), yellowfin tuna (13.78%) and
bonito (2.44%). The average size of skipjack, yellowfin and bigeye tuna were
50.34+9.87, 63.32+£23.09 and 63.24+16.94 cm, respectively.

United Kingdom (OT)

On 1 April 2010 the BIOT Commissioner proclaimed a Marine Protected Area (MPA) in
the British Indian Ocean Territory [UK (BIOT)]. No fishing licences have been issued
since that date and the last foreign fishing licences expired on 31 October 2010. Diego
Garcia and its territorial waters are excluded from the MPA and include a recreational
fishery. The United Kingdom National Report summarises fishing in its recreational
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fishery in 2010 and provides details of research activities undertaken. UK (BIOT) does
not operate a flag registry and has no commercial tuna fleet or fishing port. The
recreational fishery landed 21.29t of tuna and tuna like species on Diego Garcia in 2011.
Length frequency data were recorded for a sample of 748 yellowfin tuna from this
fishery. The mean length was 76cm. Sharks caught in the recreational fishery are
released alive. ITUU fishing remains one of the greatest threats to the BIOT ecosystem.
Research was undertaken into the impact of the network of Indian Ocean MPAs. A
Science Advisory Group has been formed to define a science strategy for BIOT and
future research priorities, including those relevant to the pelagic ecosystem and I0TC
fisheries. Recommendations of the Scientific Committee and those translated into
Resolutions of the Commission have been implemented as appropriate by the BIOT
Authorities and are reported.

Vanuatu
National Report not provided.

Yemen
National Report not provided.

Senegal

In Senegal, there are three types of fisheries exploiting tuna and tuna-like species.
Industrial fisheries, composed of six pole-and-line vessels, targeting mainly tropical
tunas, yellowfin (Thunnus albacares), bigeye (Thunnus obesus) and skipjack
(Katsuwonus pelamis) tuna and one longliner targeting swordfish, artisanal fisheries
(handline and gillnet) targeting small tunas and the sport fishery targeting billfishes
(marlin, swordfish and sailfish) and tunas. In 2011, the total catch of Senegalese
pole-and-line was estimated at 6118 tons. Catches increased in comparison to 2010
(4606 tons). The effort in 2011 increased slightly from 1220 fishing days in 2010 to
1366 fishing days in 2011. For the longline fishery, the catches in 2011 were estimated
at 533 tons (312 tons in 2010). Catches are essentially made of swordfish (264 tons) and
sharks (216 tons). For artisanal fisheries, catches of all species are estimated to 9024 in
2011. The trend is still increasing (8719 tons in 2010). For sport fishery, catches were
estimated at 81 tons in 2011 (288 tons in 2010) for an effort of 809 trips. Sampling of
the catch unloaded in Dakar port is implemented by samplers from CRODT. This
includes collecting statistical fisheries and sampling data for the different species of
tropical tunas unloaded by pole-and-line and purse seine vessels. This work is
completed by other information from different sources (customs, boat owners, Marine
Fisheries Directorate, etc.). Regarding artisanal fisheries, the sampling of the catch,
effort and size frequency of the istiophorids is increased in the main landing sites for
artisanal vessels thanks to the funds of the Intensive research Program on Istiophorids
(EPBR).

South Africa, Republic of

South Africa has two commercial fishing sectors which either target or catch tuna and
tuna-like species as by-catch in the Indian Ocean. These sectors are swordfish/tuna
longline (the shark longline fishery has been incorporated into this sector), pole and
line/ rod and reel. In addition, there is a boat-based recreational/sport fishery.
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APPENDIX VI
AVAILABILITY OF CATCH DATA FOR SHARKS BY GEAR

Availability of catch data for the main shark species expressed as the amount of fleets (%) for which catch data
on sharks are available out of the total number of fleets for which data on IOTC species are available, by
fishery, species of shark, and year, for the period 1950-2010

Shark species in bold are those identified by the Commission in 2012, for which data shall be recorded in
logbooks and reported to the IOTC Secretariat; reporting of catch data for other species can be done in
aggregated form (i.e. all species combined as sharks nei or mantas and rays nei).

Hook and line refers to fisheries using handline and/or trolling and Other gears nei to other unidentified
fisheries operated in coastal waters

Catch rates of sharks on pole-and-line fisheries are thought to be nil or negligible.

Average levels of reporting for 1950-2010 and 2006-10 are shown column All and Last, respectively.
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Species All 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 Las

Blue shark

Mako sharks nei

Porbeagle

Hammerhead sharks nei

Whale shark

Thresher sharks nei

Oceanic whitetip shark

Silky shark

Crocodile shark

Tiger shark

Mantas and rays nei
Sharks nei
Tamn 1

Mako sharks nei

Porbeagle

Hammerhead sharks nei
Whale shark - -

Thresher sharks nei

Oceanic whitetip shark

Silky shark
Crocodile shark - - -

Tiger shark
Mantas and rays nei l .

Sharks nei

Blue shark

Mako sharks nei

Porbeagle

Hammerhead sharks nei

Whale shark

Thresher sharks nei

Oceanic whitetip shark

Silky shark

Crocodile shark

Tiger shark

Mantas and rays nei
Sharks nei

Blue shark

Mako sharks nei

Porbeagle

Hammerhead sharks nei

Whale shark

Thresher sharks nei

Oceanic whitetip shark

Silly shark

Crocodile shark

Tiger shark

Mantas and rays nei

Sharks nei

Blue shark

Mako sharks nei

Porbeagle

Hammerhead sharks nei

Whale shark

Thresher sharks nei

Oceanic whitetip shark

Silky shark

Crocodile shark

Tiger shark

Mantas and rays nei

Sharks nei

Blue shark

Mako sharks nei

Porbeagle

Hammerhead sharks nei

Whale shark

Thresher sharks nei

Oceanic whitetip shark

Silky shark

Crocodile shark

Tiger shark

Mantas and rays nei

Pole-and-line Purse seine Hook and line Longline

Other gears nei

Sharks nei
Species All 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 77 78 79 80 81 82 83 84 85 86 87 83 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 Las:

Key - No catch data available at all
- Catch data available from less than 10% of the fleets for which nominal catches of IOTC species are available
Catch data available from 10% to 30% of the fleets for which nominal catches of IOTC species are available
Catch data available from 30% to 75% of the fleets for which nominal catches of IOTC species are available
- Catch data available from more than 75% of the fleets for which nominal catches of 10TC species are available
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APPENDIX VII
TERMS OF REFERENCE FOR THE IOTC CPUE STANDARDISATION
WORKSHOP

Workshop on standardisation, interpretation and use of CPUE series as indices of
abundance for Indian Ocean tuna stocks

A workshop to deal with issues related to standardization, interpretation and use of CPUE
series as indices of population abundance has been requested by most I0TC working
parties, given the importance of those data sources.

This workshop should be based around a team of scientists carrying out intersessional work
covering a range of issues, as presented in the ToR below. Each item in the ToR should be
covered by one or more documents, with work being carried out before the workshop
meeting.

Scientists working with data from any fleet for which a CPUE series could be derived
would be welcome to join. Ideally, scientists working on purse seine (PS), longline (LL)
and Pole and line (PL) fleets, should be able to take part and carry out the necessary work.

« Coordinator: Dr Rishi Sharma, IOTC Secretariat
« Date: TBA
*  Venue: TBA

Terms of Reference

The following ToR covers the most important issues that have been higlighted by different
working parties. Work should be carried out, for those factors relevant to them, for the
following:

* Fleets: EUPS, JAPLL, TWN LL, KOR LL, MAD PL
» Stocks: YFT, SKJ, ALB, BET

1. Development of common guidelines for CPUE standardisation
Despite very similar methods being applied to standardise CPUE series from various fleets,
details of implementation and procedure tend to differ, making sometimes difficult to
compare results and analyses.
« To develop a set of guidelines, to be applied on different series. The guidelines
should draw on best practices employed elsewhere, and cover model building
and selection, and the extraction and output of diagnostics.
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2. Fishery changes affecting CPUE series

A number of technical and operational issues have been identified over the years as likely
to have an important effect on the relationship between CPUE series and biomass.
Improvements in technology, widely recognized in some fleets, are likely to affect many
others. Changes in targeting, sometimes driven by external factors such as piracy, are also
influential but difficult to quantify.

« To discuss and analyse alternative methods for accounting for targeting changes
and their effect of selectivity.

« To explore a range of scenarios of technological change and improvements in
efficiency affecting various fleets and their effect on estimated population trends,
especially in recent years.

3. Spatial structure and statistical issues
Choices on spatial stratification can have a large influence in CPUE standardsation,
especially in settings, such as the Indian Ocean, where changes in spatial coverage and
intensity of fleet activity have been observed. The change in information contained in the
CPUE series at different spatial scales, and possible differences in the signal observed in
various areas, are important factors that could be investigated for series covering large
areas.
Some statistical questions could also be addressed, such as the method used to deal with
zero catches in strata with recorded effort, could also be discussed and evaluated.
« To explore the need and effect of applying different methods of accounting for
zero catch values in strata with positive effort in those series where this is
applicable.

4. Sources of data
Data forms the basis for all CPUE series, and different problems have been recognised in
every data series employed by IOTC working parties.

« To analyse the effect of missing data on CPUE series and evaluate the possible
use of data imputation methods to complete time series.

+ To evaluate the advantages (e.g. increase in explanatory power) and
disadvantages (e.g. increase in variance) of various environmental variables
applied to CPUE series standardisation.

» To investigate the availability and uses of additional data (e.g. VMS data) that
could increase the ability of the standardisation procedure to deal with different
problems.

5. Combining series of abundance and dealing with conflicts in trends
Various stock assessment methods employed by IOTC working parties can only make use
of a single index of abundance for estimating population trends. In such cases, indices from
different fleets are unduly combined into an unified index.  This procedure can be carried
out using different methods, and the relative merits of each could be explored in the
specific setting of IOTC series.

« To review and test different methods of combining CPUE series.

6. Impact on advice
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The interest of CPUE series in a stock assessment exercise lies in their value as indicators
of biomass dynamics, leading to the provision of scientific advice on stock status. The
effect of various factors affecting CPUE series on final management advice can be
investigated via stochastic simulation.
+ To carry out initial simulations on the effect of the most important sources of
error and bias in CPUE series on management advice as provided with different
stock assessment models.
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APPENDIX IX
EXECUTIVE SUMMARY: ALBACORE

— . . . .
* [Indian Ocean Tuna Commission
—~

10tc

Status of the Indian Ocean albacore (ALB: Thunnus alalunga)
resource

TABLE 1. Albacore: Status of albacore (Thunnus alalunga) in the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011: | 38,946 t
Average catch 2007-2011: | 41,609 t

Indian Ocean MSY (80% CI)): | 33,300 t (31,100-35,600 1)

Foo10/Fmsy (80% Cl) 1.33 (097176)
SB2010/SBmsy (80% Cl) 1.05 (0547156)
882010/881950 (80% Cl) 0.29 (na)

'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

Colour key Stock overfished(SByea/SBusy< 1) Stock not overfished (SByea/SBusv=

1)
Stock subject to overfishing(Fea/Fusv> 1) [N

Stock not subject to overfishing (Fyear/Fmsy<

1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

There remains considerable uncertainty about the relationship between abundance and
the standardised CPUE series, and about the total catches over the past decade.

Stock status. Trends in the Taiwan,China CPUE series suggest that the longline
vulnerable biomass has declined to about 29% of the level observed in 1950. There
were 20 years of moderate fishing before 1980, and the catch has more than doubled
since 1980. Catches have increased substantially since 2007, attributed to the
Indonesian fishery although there is substantial uncertainty remaining on the catch
estimates. It is considered that recent catches have been well above the MSY level,
recent fishing mortality exceeds Fmsy (Fa010/Fmsy = 1.33). Spawning biomass is
considered to be at or very near to the SBusy level (SB210/SBmsy = 1.05) (Table 1, Fig.
1). Fishing mortality needs to be reduced by at least 20% to ensure that spawning
biomass is maintained at MSY levels (Table 2).

Outlook. Maintaining or increasing effort in the core albacore fishing grounds is likely
to result in further declines in albacore biomass, productivity and CPUE. The impacts of
piracy in the western Indian Ocean has resulted in the displacement of a substantial
portion of longline fishing effort into the traditional albacore fishing areas in the
southern and eastern Indian Ocean. It is therefore unlikely that catch and effort on
albacore will decline in the near future unless management action is taken. The
following key points should be noted:
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The available evidence indicates considerable risk to the stock
status at current effort levels.

The two primary sources of data that drive the assessment,
total catches and CPUE are highly uncertain and should be
investigated further as a priority.

The lack of consistency in the data inputs to the analysis and
the impacts of using different areas for each fleet on the CPUE
standardisations, makes interpretation of the results difficult.
The use of fine-scale versus aggregated data in the CPUE
standardisations by fleet introduces substantial uncertainty.
Current catches (average 41,609 t over the last five years,
38,946 t in 2011) exceed the MSY level (33,300t, range:
31,100-35,600 t). Maintaining or increasing effort will result
in further declines in biomass, productivity and CPUE.

A Kobe 2 Strategy matrix was calculated to quantify the risk of
different future catch scenarios, using the projections from the
ASPM model (Table 2). The projections indicated that a
minimum reduction in fishing mortality of 20% would be
required to ensure that the stock does not move to an
overfished state by 2020 (i.e. below SBwsy) (Table 2).

Provisional reference points: Noting that the Commission in
2012 agreed to Recommendation 12/14 on interim target and
limit reference points, the following should be noted:

Fishing mortality: Current fishing mortality is considered to
be well above the provisional target reference point of Fuysy,
but below the provisional limit reference point of 1.4*Fusy
(Fig. 1; Table 3).

Biomass: Current spawning biomass is considered to be at or
very near the target reference point of SBmsy, and therefore
above the limit reference point of 0.4*SBysy (Fig. 1; Table 3).
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Fig. 1. Albacore: ASPM Aggregated Indian Ocean assessment Kobe plot (95%
bootstrap confidence surfaces shown around 2010 estimate). Blue circles indicate the
trajectory of the point estimates for the SB ratio and F ratio for each year 1950-2010.
Target (Ftarg and SBtarg) and limit (Flim and SBlim) reference points are shown.

TABLE 2. Albacore: ASPM Indian Ocean assessment Kobe Il Strategy Matrix.
Probability (percentage) of violating the MSY-based target reference points for five
constant catch projections (2010 catch level, £ 10% + 20%, = 30% and * 40%)
projected for 3 and 10 years.

Reference
Sf(;?:c?ir;?] Alternative catch projections (relative to 2010) and probability (%) of violating MSY reference points
timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(25,749t) (30,041t) (33,332t) (38,624t) (42,915t) (47,207t) (51,498t) (55,790t) (60,081 1)
SBaoss < <1 1 8 15 23 35 46 55 65
SBMSY
Fa013 > Fusy <1 2 18 47 74 91 98 >99 >99
SBango < <1 <1 12 40 69 90 >99 >99 >99
SBMSY
Fa020 > Fumsy <1 <1 20 67 94 >99 >99 >99 >99
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TABLE 3. Albacore: ASPM Indian Ocean assessment Kobe Il Strategy Matrix.
Probability (percentage) of violating the MSY-based limit reference points for five
constant catch projections (2010 catch level, £ 10% + 20%, = 30% and * 40%)
projected for 3 and 10 years.

Reference
gfc:?;c?ir:)?\ Alternative catch projections (relative to 2010) and probability (%) of violating MSY limit reference points
timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(25,7491) (30,041t) (33,332t) (38,624t) (42,915t) (47,207t) (51,498t) (55,790t) (60,081t)
SB2013 < SBLim <1 <1 <1 <1 <1 <1 <1 <1 <1
Fa013 > FLim <1 <1 <1 7 26 53 75 89 97
SBao<SBum <1 <1 <1 <1 5 28 51 70 83
Fa020 > FLim <1 <1 <1 30 69 94 >99 >99 >99

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Temperate Tunas and other sources as cited)
CONSERVATION AND MANAGEMENT MEASURES

Albacore (Thunnus alalunga) in the Indian Ocean are currently subject to a number of
conservation and management measures adopted by the Commission, although none are
species specific:
eResolution 10/02 mandatory statistical requirements for IOTC Members and
Cooperating non-Contracting Parties (CPC's)
eResolution 10/08 concerning a record of active vessels fishing for tunas and
swordfish in the IOTC area
eResolution 12/03 on the recording of catch and effort by fishing vessels in the
IOTC area of competence
eResolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC
species in the IOTC area of competence and access agreement information
eResolution 12/11 on the implementation of a limitation of fishing capacity of
Contracting Parties and Cooperating Non-Contracting Parties

FISHERIES INDICATORS

General

Overall, the biology of the albacore stock in the Indian Ocean is not well known and
there is relatively little new information on albacore stocks. Albacore (Thunnus
alalunga) life history characteristics, including a relatively late maturity, long life and
sexual dimorphism, make the species vulnerable to over exploitation. Table 3 outlines
some of the key life history traits of albacore specific to the Indian Ocean.
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TABLE 3. Albacore: Biology of Indian Ocean albacore (Thunnus alalunga)

Parameter

Description

Range and stock
structure

A temperate tuna living mainly in the mid oceanic gyres of the Pacific, Indian and Atlantic oceans. In the Pacific and
Atlantic oceans there is a clear separation of southern and northern stocks associated with the oceanic gyres that are
typical of these areas. In the Indian Ocean, there is probably only one southern stock, distributed from 5°N to 40°S,
because there is no northern gyre.

Albacore is a highly migratory species and individuals swim large distances during their lifetime. It can do this
because it is capable of thermoregulation, has a high metabolic rate, and advanced cardiovascular and blood/gas
exchange systems. Pre-adults (2-5 year old albacore) appear to be more migratory than adults. In the Pacific Ocean,
the migration, distribution availability, and vulnerability of albacore are strongly influenced by oceanographic
conditions, especially oceanic fronts. It has been observed on all albacore stocks that juveniles concentrate in cold
temperate areas (for instance in a range of sea-surface temperatures between 15 and 18°C), and this has been
confirmed in the Indian Ocean where albacore tuna are more abundant north of the subtropical convergence (an area
where these juvenile were heavily fished by driftnet fisheries during the late 1980’s). It appears that juvenile albacore
show a continuous geographical distribution in the Atlantic and Indian oceans in the north edge of the subtropical
convergence. Albacore may move across the jurisdictional boundary between ICCAT and IOTC.

It is likely that the adult Indian Ocean albacore tunas do yearly circular counter-clockwise migrations following the
surface currents of the south tropical gyre between their tropical spawning and southern feeding zones. In the Atlantic
Ocean, large numbers of juvenile albacore are caught by the South African pole-and-line fishery (catching about
10,000 t yearly) and it has been hypothesized that these juveniles may be taken from a mixture of fish born in the
Atlantic (north east of Brazil) and from the Indian Ocean. For the purposes of stock assessments, one pan-ocean stock
has been assumed.

Longevity

10+ years

Maturity (50%)

Age: females 5-6 years; males 5-6
Size: females n.a.; males n.a.

Spawning season

Little is known about the reproductive biology of albacore in the Indian Ocean but it appears, based on biological
studies and on fishery data, that the main spawning grounds are located east of Madagascar between 15° and 25°S
during the 4th and 1st quarters of each year. Like other tunas, adult albacore spawn in warm waters (SST>25°C).

Size (length and weight)

Reported to 128 cm FL in the Indonesian longline fishery

W =al® with a=5.691x10"°, b =2.7514.

n.a. = not available. Sources: Lee & Kuo 1988, Lee & Liu 1992, Lee & Yeh 2007, Froese & Pauly 2009,
Xu & Tian 2011, Setyadji et al. 2012

Albacore — Catch trends

Albacore are currently caught almost exclusively using drifting longlines (98%) (Figs. 2,
3, 4; Table 4), South of 10°S (Table 2), with remaining catches recorded using purse
seines and other gears (Fig. 2). Catches of albacore were relatively stable until the
mid-1980s, except for high catches recorded in 1973 and 1974 (Fig. 2). The catches
increased markedly during the mid-1980’s due to the use of drifting gillnets by
Taiwan,China (Fig. 3), with total catches in excess of 30,000 t. The drifting gillnet fleet
targeted juvenile albacore in the southern Indian Ocean (30°S to 40°S). In 1992 the
United Nations worldwide ban on the use of drifting gillnets effectively closed this
gillnet fishery.

Following the removal of the drifting gillnet fleet, catches dropped to less than 20,000 t
by 1993 (Figs. 2, 3). However, catches more than doubled over the period from 1993
(less than 20,000 t) to 2001 (44,000 t). Since 2001 catches have been almost exclusively
taken by drifting longlines (Figs. 2, 3, 4). Record catches of albacore were reported in
2008 at approximately 44,500 t. Catches for 2010 were estimated to be 42,915 t, while
catches for 2011 amount to 38,946 t (Table 4).

Catches of albacore in recent years have come almost exclusively from vessels from
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Indonesia and Taiwan,China, although the catches of albacore reported for the fresh
tuna longline fishery of Indonesia have increased considerably since 2003 to around
17,000 t (Fig. 3), which represents approximately 32% of the total catches of albacore in
the Indian Ocean.

50,000 50,000
PS ®mQOT ®=LL ®mFLL =mDN Other Fleets
KOR-LL
- 40,000 | ®TWN-FLL AL 40,000
= NEI-DFRZ-LL
TWN-GILL
- 30,000 | IDN-FLL | i -
= HJPN-LL | 30,000 =
| =]
S TWN-LL : ‘ g
H o
| | 20,000 © ]

- 20,000

10,000 [ 10,000

1950
1954
1958
1962
1966
1970
1974 -
1978
1982
1986
1990
1994
1998
2002
2006
2010

1950

1954

1958

1962

1966

1970

1974

1978

1982

1986

1990

1994

1998

2002

2006

Fig. 2. Albacore: Annual catches of albacore by gear | Fig. 3. Albacore: Annual catches of albacore by fleet
recorded in the I0TC Database (1950-2011) (Data as | recorded in the IOTC Database (1950-2011) (Data as

. : . ) of October 2012). Freezing Longlines of
of October 2072). Freezinglongline (LL); FIesh1Una | Tajwan, China (LL-TWN), Japan (LL-JPN), Rep. of
ongline (FLL); Purse seine (PS); Other gears Korea (LL-KOR), and other nei fleets
(OT). (LL-NEI-DFRZ); Fresh-tuna longlines of Indonesia
(FLL-IDN), and Taiwan,China (FLL-TWN); Driftnets
of Taiwan,China (DN-TWN); all other fleets
combined (Other Fleets).

Tmt 2010-2010 Tmt 2011-2011

......

tonnes
-
Temm
----- S o
T
—————— . -

......

@oese@@ee@@’;% :
_eeedoee-. - -@OBE G &6 e -

. e - s 8

~
1 T T b

Fig. 4a—b. Albacore: Time-area catches (total combined in tonnes) of albacore estimated for 2010 (left) and
2011 (right) by type of gear: Longline (LL, green), Driftnet (DFRT, red), Purse seine (PS, purple), Other fleets
(OT, blue). The catches of fleets for which the flag countries do not report detailed time and area data to the
IOTC are recorded within the area of the countries concerned, in particular the coastal fisheries of Indonesia
(Data as of October 2012).
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Longliners from Japan and Taiwan,China have been operating in the Indian Ocean since
the early 1950s (Fig. 3). Although the Japanese albacore catch ranged from 8,000 t to
18,000 t in the period 1959 to 1969, in 1972, catches rapidly decreased to around
1,000 t, due to a change in the target species, mainly to southern bluefin tuna and bigeye
tuna. Albacore became a bycatch species for the Japanese fleet with catches between
200 t and 2,500 t. In recent years the Japanese albacore catch has been around 2,000 to
6,000 t (Fig. 3).

In contrast to the Japanese longliners, catches by Taiwan,China longliners increased
steadily from the 1950’s to average around 10,000 t by the mid-1970s. Between 1998
and 2002 catches ranged between 21,500 t to 26,900 t, equating to just over 60% of the
total Indian Ocean albacore catch. Between 2003 and 2010 the albacore catches by
Taiwan,China longliners have been between 10,000 and 18,000 t, with catches
appearing to be increasing in recent years. There has been a shift in the proportion of
catches of albacore by deep-freezing and fresh-tuna longliners in recent years, with
increasing catches of fresh-tuna (72% of the total catches for 2008-10) as opposed to
deep-freezing longliners (Fig. 2; Table 3).

While most of the catches of albacore have traditionally come from the southwest
Indian Ocean, in recent years a larger proportion of the catch has come from the
southern and eastern Indian Ocean (Fig. 4; Table 5). The relative increase in catches in
the eastern Indian Ocean since the early 2000’s is mostly due to increased activity of
fresh-tuna longliners from Taiwan,China and Indonesia. In the western Indian Ocean,
the catches of albacore mostly result from the activities of deep-freezing longliners and
purse seiners. One consequence of Somali maritime piracy in the western tropical
Indian Ocean in recent years has been the movement of part of the deep-freezing
longline fleets out of this area, where the target species were tropical tunas or swordfish,
to operate in southern waters of the Indian Ocean. This led to increased catches of
albacore by some longline fleets, in particular vessels from China, Taiwan,China and
Japan.

Fleets of oceanic gillnet vessels from Iran and Pakistan and gillnet and longline vessels
from Sri Lanka have extended their area of operation in recent years, to operate on the
high seas closer to the equator. The lack of catch-and-effort data from these fleets makes
it impossible to assess whether they are operating in areas where catches of juvenile
albacore are likely to occur.
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TABLE 4. Albacore: Best scientific estimates of the catches of albacore (Thunnus
alalunga) by gear and main fleets [or type of fishery] by decade (1950-2000) and year
(2002-2011) in tonnes. Data as of October 2012. Catches by decade represent the
average annual catch, noting that some gears were not used for all years (refer to Fig. 3).

i By decade (average) By year (last ten years)

Fishery 1950s 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
DN 5,823 3,735
LL 80 314 1,328 | 15,029 3,925 6,912 | 15,203 | 15,454 | 14,741 | 30,902 | 31,291 | 25,318 | 23,630 | 26,584
FLL 3,715 | 17,233 | 16,904 | 15,214 | 21,876 | 19,806 | 29,989 | 17,808 | 15,721 | 15,774 | 13,264 | 10,714 | 10,741 | 11,635 | 17,689 | 10,268
PS 6 9 26 70 64 443 156 149 168 180 385 598 989 1,456 1,388 1,369
oT 203 1,683 920 772 1,496 232 164 1,548 725 1,424 392 207 725

Total 3,721 | 17,242 | 17,010 | 21,624 | 28,686 | 36,198 (| 34,842 | 26,364 | 31,324 | 31,572 | 29,938 | 42,940 | 44,444 | 38,801 | 42,915 | 38,946

Fisheries: Driftnet (DN; Taiwan,China); Freezing-longline (LL); Fresh-tuna longline
(FLL); Purse seine (PS); Other gears nei (OT).
TABLE 5. Albacore: Best scientific estimates of the catches of albacore (Thunnus
alalunga) by fishing area for the period 1950-2011 (in metric tons). Data as of October
2012.
By decade (average) By year (last ten years)

Area 1950s | 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
N 754 1,199 1,171 668 2,238 3,985 2,436 2,671 2,316 3,022 3,826 | 12,410 6,687 2,993 2,300 2,190
S 2,967 | 16,043 | 15,840 | 20,955 | 26,448 | 32,213 || 32,406 | 23,693 | 29,008 | 28,550 | 26,112 | 30,530 | 37,758 | 35,808 | 40,615 | 36,756

Total | 3,721 | 17,242 | 17,011 | 21,623 | 28,686 | 36,198 || 34,842 | 26,364 | 31,324 | 31,572 | 29,938 | 42,940 | 44,445 | 38,801 | 42,915 | 38,946

Areas: North of 1095 (N); South of 10 (S)

Albacore — Uncertainty of catches

While retained catches were fairly well known until the early-1990s (Fig. 5), the quality
of catch estimates since that time has been compromised due to poor catch reports from
some fleets, in particular:

e Longliners of Indonesia and Malaysia: to date, Indonesia and Malaysia have
reported incomplete catches of albacore for their longline fleets, as they do
not monitor activities of longliners under their flags based outside of their
ports (e.g. Mauritius, Sri Lanka, and Thailand). In addition, in recent years
Indonesia has reported catches of albacore for fresh-tuna longliners under
its flag that are in contradiction with the amounts of albacore recorded
from alternative sources, including data on exports of albacore from Bali,
and data from canning factories under the ISSF scheme. The new catches
of albacore estimated by the IOTC Secretariat using the above sources are
around 14,000 t (average 2006-10), well above those reported by the flag
country (8,000 t).

e Fleets using gillnets on the high seas, in particular Iran, Pakistan and Sri
Lanka: Catches are likely to be less than 1,000 t.

e Non-reporting industrial longliners (NEI): Refers to catches from longliners
operating under flags of non-reporting countries. While the catches were
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moderately high during the 1990s, they have not exceeded 2,000 t in recent
years.
45,000

Type A

22,500

Catch (t)

22,500

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 45,000

Fig. 5. Albacore: Uncertainty of annual catch estimates for albacore (1950-2011) (Data
as of October 2012). Catches below the zero-line (Type B) refer to fleets that do not
report catch data to the IOTC (estimated by the IOTC Secretariat), do not report catch
data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any
of the other reasons provided in the document. Catches over the zero-line (Type A) refer
to fleets for which no major inconsistencies have been found to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets.

e The catch series for albacore has not changed substantially since the
WPTmT in 2011.

e Levels of discards are believed to be low although they are unknown for
industrial fisheries other than European (EU) purse seiners (2003-07).

e Catch-and-effort series are available from various industrial fisheries.
Nevertheless, catch-and-effort are not available from some fisheries or
they are considered to be of poor quality, especially during the last decade,
for the following reasons:

o uncertain data from significant fleets of longliners, including India,
Indonesia, Malaysia, Oman, and Philippines;

o no data for fresh-tuna longliners flagged in Taiwan,China during
1990-2006 and poor coverage the following years (2007-10);

o non-reporting by industrial purse seiners and longliners (NEI).
Albacore — Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five
degree square grid in 2010 and 2011 are provided in Fig. 6, and total effort from purse
seine vessels flagged to the EU and Seychelles (operating under flags of EU countries,
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Seychelles and other flags), and others, by five degree square grid and main fleets, for
the years 2010 and 2011 are provided in Fig. 7.
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Fig. 6. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the
years 2010 (left) and 2011 (right) (Data as of October 2012)

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep.
of Korea and various other fleets)
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Fig. 7. Number of hours of fishing(Fhours) from purse seine vessels by 5 degree square grid and main
fleets, for the years 2010 (left) and 2011 (right) (Data as of October 2012)

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU
countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
of Soviet origin) (excludes effort data for purse seiners of Iran and Thailand)
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Albacore — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

The size frequency data for the deep-freezing longline fishery from Taiwan,China for
the period 19802009 is available. In general, the amount of catch for which size data
for the species are available before 1980 is still very low. The data for the Japanese
longline fleets is available; however, the number of specimens measured per stratum has
been decreasing in recent years. Few data are available for the other fleets.

e Trends in average weight can be assessed for several industrial fisheries
although they are incomplete or of poor quality for most fisheries before
1980, between 1986 and 1991, and in recent years, due to the lack of
length samples for the fleets referred to above (Fig. 8).

e Catch-at-Size/Age tables are available but the estimates are highly
uncertain for some periods and fisheries including:

o all industrial longline fleets before the mid-60s, from the early-1970s up to
the early-1980s and most fleets in recent years, in particular fresh-tuna
longliners

o the complete lack of size samples from the driftnet fishery of Taiwan,China
over the entire fishing period (1982-92)

o the paucity of catch by area data available for some industrial fleets
(Taiwan,China, NEI, India and Indonesia)
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Fig. 8. Albacore: Average weight in kg of the catches of all fleets (blue), gillnet (red),
LL-JPN (dark green), LL-TWN (black), Purse seine (green) and other gears (grey) from
1950 to 2011.

Standardised catch—per—unit—effort (CPUE) trends

Catch-and-effort series are available from various industrial fisheries. Nevertheless,
catch-and-effort are not available from some fisheries or they are considered to be of
poor quality, especially during the last decade, for the following reasons:
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uncertain data from large fleets of longliners, including India, Indonesia,
Malaysia, Oman, and the Philippines

no data for fresh-tuna longliners flagged in Taiwan,China during 1990-2006
and poor coverage the following years (2007-10)

e non-reporting by industrial purse seiners and longliners (NEI)

The CPUE series available for assessment purposes are shown in Fig. 9, although only
the Taiwan,China series or a combined CPUE (weighted average of Japan and

Taiwan,China) were used in the stock assessment models for 2012 for the reasons
discussed in IOTC-2012-WPTmTO04-R.
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Fig. 9. Albacore: Comparison of the three CPUE series for longline fleets fishing for
albacore in the IOTC area of competence, as well as the weight average of the

Taiwan,China and Japan series. Series have been rescaled relative to their respective
means from 1966-2010.

STOCK ASSESSMENT

A range of quantitative modelling methods (ASPIC, ASPM and SS3) were applied to
the albacore assessment in 2012, ranging from the highly aggregated ASPIC surplus
production model to the age-, sex- and spatially-structured SS3 analysis.

The following is worth noting with respect to the various modelling approaches used in
2012:

eThere was more confidence in the abundance indices this year due to the additional
CPUE analyses from Japan and Taiwan,China, and the exploration of the Rep. of

Korea catch and effort data. This has led to improved confidence in the overall
assessments.
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eThe Taiwan,China CPUE is more likely to closely represent albacore abundance at
this time, because a substantial part of the Taiwanese fleet has always targeted
albacore.

eConversely, the Japanese CPUE seems to demonstrate very strong targeting shifts
away from albacore (1960s) and back towards albacore in recent years (as a
consequence of piracy in the western Indian Ocean). Similar trends are seen in
the Rep. of Korea CPUE series.

¢CPUE series should not be average across series with different trends as this is
likely to result in spurious trends. Thus, only series which are considered to be
most representative of abundance, in this case the Taiwan,China series, should
be used in stock assessments while further work is carried out on the Japanese
and Korean longline series.

e Albacore stock status should be determined by qualitatively integrating the results
of the various stock assessments undertaken in 2012. All analyses were treated
as being equally informative, and focus was given to the features common to all
of the results.

elt was recognised that the deterministic production models were only able to
explore a limited number of modelling options. The structural rigidity of these
simple models causes numerical problems when fit to long time series for some
cases.

The stock structure of the Indian Ocean albacore resource is under investigation, but
currently uncertain. The south-west region was identified as an area of interest, as it is
likely that there is stock connectivity with the southern Atlantic albacore population.

In deciding upon the most appropriate way to present the integrated stock assessment
results, the output of the ASPM model were considered to most likely numerically and
graphically represent the current status of albacore in the Indian Ocean (Table 6).
However, this does not represent an endorsement of the ASPM model over the other
models used in 2012, as there are still substantial problems with the ASPM model, and
all of the models should be considered to be equally informative of stock status.

TABLE 6. Albacore (Thunnus alalunga) stock status summary.
Aggregate Indian Ocean

Management Quantity (TWN,CHN CPUE only) (base case)
2011 catch estimate 38,946 t

Mean catch from 2007-2011 41,609 t

MSY (80% CI) 33,300 (31,100-35,600)

Data period used in assessment 1950-2010

Fa010/Fusy (80% CI) 1.33 (0.90-1.76)
BZOlO/BMSY (80% CI) -

SB010/SBumsy (80% CI) 1.05 (0.54-1.56)
B2010/B19so (80% CI) -

SB2010/SBigso 0.29 (n.a.)

82010/81950, F=0 -
SBZOlO/SBl%O, F=0 -
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APPENDIX X
EXECUTIVE SUMMARY: BIGEYE TUNA

‘ﬁ [ndian Ocean Tuna Commission
iotc

Status of the Indian Ocean bigeye tuna (BET: Thunnus obesus)
resource

TABLE 1. Bigeye tuna: Status of bigeye tuna (Thunnus obesus) in the Indian Ocean

2012 stock
Areal Indicators status
determination
Catch in 2011: | 87,420t
Average catch 2007-2011: | 101,639t
Indian Ocean SS3° ASPM*
MSY (1000 t): | 114 (95-183) 103t (87-119)
Feur/Fmsy: | 0.79 (0.50-1.22) 0.67 (0.48-0.86)
SB.uSBwmsy : | 1.20 (0.88-1.68) 1.00 (0.77-1.24)
SBun/SBg: | 0.34 (0.26-0.40) 0.39

IBoundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

2The stock status refers to the most recent years’ data used in the assessment.

®Central point estimate is adopted from the 2010 SS3 model, percentiles are drawn from a cumulative frequency
distribution of MPD values with models weighted as in Table 12 of 2010 WPTT report
(10TC-2010-WPTT12-R); the range represents the 5th and 95th percentiles.

“Median point estimate is adopted from the 2011 ASPM model using steepness value of 0.5 (values of 0.6, 0.7
and 0.8 are considered to be as pausible as these values but are not presented for simplification); the range
represents the 90 percentile Confidence Interval.

Current period (curr) = 2009 for SS3 and 2010 for ASPM.

Colour key Stock overfished(SByea/SBumsy< 1)

Stock subject to overfishing(Fyear/ Fmsy> 1) _

Stock not subject to overfishing (Fyea/Fumsy<
1)

Stock not overfished (SByear/SBmsy>
1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. No new stock assessment was carried out in 2012. Revised stock status indicators
(e.g. standardised CPUE series) do not show any substantial differences from those carried out
in 2011 that would warrant a change in the overall stock status advice. Both of the stock
assessments carried out in 2010 and 2011 indicate that the stock is above a biomass level that
would produce MSY in the long term and that current fishing mortality is below the MSY -based
reference level (i.e. SBeurendSBmsy > 1 and FeyrendFmsy <1) (Table 1 and Fig. 1). Current
spawning stock biomass was estimated to be 34-40 % (Table 1) of the unfished levels. The
central tendencies of the stock status results from the WPTT 2011 when using different values
of steepness were similar to the central tendencies presented in 2010. Catches in 2011 (87,420 t)
remain lower than the estimated MSY values from the 2010 and 2011 stock assessments (Table
1). The average catch over the previous five years (2007-2011; 101,639 t) also remains below
the estimated MSY. On the weight of stock status evidence available, the bigeye tuna stock is
therefore not overfished, and is not subject to overfishing.
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Outlook. The recent declines in longline effort, particularly from the Japanese, Taiwan,China
and Republic of Korea longline fleets, as well as purse seine effort have lowered the pressure on
the Indian Ocean bigeye tuna stock, indicating that current fishing mortality would not reduce
the population to an overfished state in the near future.

The Kobe strategy matrix (Combined SS3 and ASPM) illustrates the levels of risk associated
with varying catch levels over time and could be used to inform future management actions
(Table 2). Based on the ASPM projections from the 2011 assessment, with steepness 0.5 value
for illustration, there is relatively a low risk of exceeding MSY -based reference points by 2020
both when considering current catches of 87,420 t (approximately 11% risk of SB<SBysy) or
even if catches increase to around 100,000 t (<41% risk that Byg0<Bmsy and Fzg20>Fuisy).

Moreover, the SS3 projections from the 2010 assessment show that there is a low risk of
exceeding MSY -based reference points by 2019 if catches are maintained at the lower range of
MSY levels or at the catch level of 102,000 t (< 30% risk that Byy19<Bmsy and < 25% risk that
Fo010>FMSY) (Table 1). The following key points should be noted:

e The Maximum Sustainable Yield estimate for the Indian Ocean
ranges between 102,000 and 114,000t (range expressed as the
median value for 2010 SS3 and steepness value of 0.5 for 2011
ASPM for illustrative purposes (see Table 1 for further description)).
Annual catches of bigeye tuna should not exceed the lower range of
this estimate which corresponds to the 2009 catches and last year’s
management advice.

e If the recent declines in effort continue, and catch remains
substantially below the estimated MSY of 102,000-114 000 t, then
immediate management measures are not required. However,
continued monitoring and improvement in data collection, reporting
and analysis is required to reduce the uncertainty in assessments.

e  provisional reference points: Noting that the Commission in
2012 agreed to Recommendation 12/14 on interim target and
limit reference points, the following should be noted:

o  Fishing mortality: Current fishing mortality is considered to be
below the provisional target reference point of Fysy, and
therefore below the provisional limit reference point of 1.4*Fysy
(Fig. 1).

o  Biomass: Current spawning biomass is considered to be above
the target reference point of SBysy, and therefore above the
limit reference point of 0.4*SBwsy (Fig. 1).
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Fig. 1. Bigeye tuna: SS3 Aggregated Indian Ocean assessment Kobe plot. Black circles
represent the time series of annual median values from the weighted stock status grid
(white circle is 2009). Blue squares indicate the MPD estimates for 2009 corresponding
to each individual grid C model, with colour density proportional to the weighting (each
model is also indicated by a small black point, as the squares from highly
down-weighted models are not otherwise visible)

TABLE 2. Bigeye tuna: Combined 2010 SS3 and 2011 ASPM Aggregated Indian
Ocean assessment Kobe Il Strategy Matrix. Probability (percentage) of violating the
MSY-based reference points for five constant catch projections (2009 and 2010 catch
levels, + 20% and £ 40%) projected for 3 and 10 years. K2SM adopted from the 2011
ASPM model using steepness value of 0.5 (values of 0.6, 0.7 and 0.8 are considered to
be as pausible as these values but are not presented for simplification). Note that the
catch levels for 2009 and 2010 have since been revised, but are not reflected in the
projections
Reference point
and projection

Alternative catch projections (relative to 2009) and probability (%)
of violating reference point

timeframe
2010 SS3
60% 80% 100% 120% 140%
(61,200t)  (81,600t)  (102,000t)  (122,400t)  (142,8001)

SB2012 < SBumisy 19 24 28 40 50

Footo > Fusy <1 <6 22 50 68
SBy010 < SBusy 19 24 30 55 73

Faoto > Fusy <1 <6 24 58 73

Reference point

. L . o
and projection Alternative catch projections (relative to 2010) and probability (%0)

of violating reference point

timeframe
2011 ASPM
60% 80% 100% 120% 140%
(42,900t)  (57,200t) (71500t  (85.800t)  (100,100t)

SBao13 < SBusy 4 8 15 24 35

Fa013 > Fmsy <1 <1 1 8 33
SBaoso < SBusy <1 <1 1 11 0

Fa020 > Fmsy <1 <1 <1 5 38

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other

sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye tuna (Thunnus obesus) in the Indian Ocean is currently subject to a number of
Conservation and Management Measures adopted by the Commission:
eResolution 10/02 mandatory statistical requirements for IOTC Members and
Cooperating non-Contracting Parties (CPC's)
eResolution 10/08 concerning a record of active vessels fishing for tunas and
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swordfish in the IOTC area

eResolution 12/03 on the recording of catch and effort by fishing vessels in the

IOTC area of competence

eResolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC

species in the IOTC area of competence and access agreement information

eResolution 12/11 on the implementation of a limitation of fishing capacity of

Contracting Parties and Cooperating Non-Contracting Parties

eRecommendation 10/13 On the implementation of a ban on discards of skipjack

tuna, yellowfin tuna, bigeye tuna, and non targeted species caught by purse
seiners

eResolution 12/13 for the conservation and management of tropical tunas stocks in

the IOTC area of competence.

FISHERIES INDICATORS

Bigeye tuna — General

Bigeye tuna (Thunnus obesus) inhabit the tropical and subtropical waters of the Pacific,
Atlantic and Indian Oceans in waters down to around 300 m. Table 3 outlines some of
the key life history traits of bigeye tuna relevant for management.

TABLE 3. Bigeye tuna: Biology of Indian Ocean bigeye tuna (Thunnus obesus)

Parameter

Description

Range and
stock structure

Inhabits the tropical and subtropical waters of the Pacific, Atlantic and Indian Oceans in waters down to around 300 m.
Juveniles frequently school at the surface underneath floating objects with yellowfin and skipjack tunas. Association with
floating objects appears less common as bigeye grow older. The tag recoveries from the RTTP-10 provide evidence of rapid
and large scale movements of juvenile bigeye tuna in the Indian Ocean, thus supporting the current assumption of a single
stock for the Indian Ocean. The average minimum distance between juvenile tag-release-recapture positions is estimated at
657 nautical miles. The range of the stock (as indicated by the distribution of catches) includes tropical areas, where
reproduction occurs, and temperate waters which are believed to be feeding grounds.

Longevity 15 years

Maturity Age: females and males 3 years.

(50%) Size: females and males 100 cm.

Spawning Spawning season from December to January and also in June in the eastern Indian Ocean.

season

Size (length Maximum length: 200 cm FL; Maximum weight: 210 kg.

and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. The sizes exploited in the Indian

Ocean range from 30 cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna and juvenile
yellowfin tuna and are mainly limited to surface tropical waters, while larger fish are found in sub-surface waters.

Sources: Nootmorn 2004, Froese & Pauly 2009

Bigeye tuna — Fisheries and catch trends

Bigeye tuna is mainly caught by industrial longline (59% in 2011) and purse seine (26%
in 2011) fisheries, with the remaining 15% of the catch is taken by other fisheries (Table
4; Fig. 2). However, in recent years the catches of bigeye tuna by gillnet fisheries are
likely to be higher, due to the major changes experienced in some of these fleets,
notably changes in boat size, fishing techniques and fishing grounds, with vessels using
deeper gillnets on the high seas, in areas where catches of bigeye tuna are high.

Total annual catches have increased steadily since the start of the fishery, reaching the
100,000 t level in 1993 and peaking at 150,000 t in 1999 (Fig. 2). Catches dropped since
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then to values between 120,000-140,000 t (2000-07), further dropping in recent years,
to values under 90,000 t in recent years (2010-11). The SC believes that the recent drop
in catches could be related, at least in part, with the expansion of piracy in the northwest
Indian Ocean, which has led to a marked drop in the levels of longline effort in the core
fishing area of these species.

Table 4. Bigeye tuna: Best scientific estimates of the catches of bigeye tuna (Thunnus
obesus) by gear and main fleets [or type of fishery] by decade (1950-2009) and year
(2002-2011), in tonnes. Data as of September 2012. Catches by decade represent the
average annual catch, noting that some gears were not used for all years (refer to Fig. 2)

Fishery

By decade (average) By year (last ten years)

1950s

1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009

2010

2011

LL

6,488

21,970 | 30,462 | 45,940 88,106 93,721 || 109,895 | 104,613 | 113,940 94,094 90,668 93,493 69,947 66,761

46,371

51,587

FS 0 0 0 2,067 4,808 6,042 4,099 7,172 3,658 8,501 6,406 5,670 9,648 5,317 3,827 6,172
LS 0 0 0 4,234 18,224 20,147 24,944 15,662 18,749 17,568 18,249 18,066 19,831 24,773 | 18,440 | 16,636
oT 146 262 567 1,449 2,086 4,560 2,236 2,306 2,257 2,618 5,467 5,912 8,620 11,868 | 12,228 | 13,024

Total

6,634

22,231 | 31,030 | 53,690 | 113,225 | 124,470 || 141,174 | 129,753 | 138,604 | 122,782 | 120,791 | 123,141 | 108,047 | 108,719

80,866

87,420

Longline (LL); Purse seine free-school (FS); Purse seine associated school (LS); Other gears nei (OT)

Bigeye tuna have been caught by industrial longline fleets since the early 1950's, but
before 1970 they only represented an incidental catch (Fig. 3). After 1970, the
introduction of fishing practices that improved catchability of the bigeye tuna resource,
combined with the emergence of a sashimi market, resulted in bigeye tuna becomes a
primary target species for the main industrial longline fleets. Total catch of bigeye tuna
by longliners in the Indian Ocean increased steadily from the 1970's attaining values
over 90,000 t between 1996 and 2007, and dropping markedly thereafter (Fig. 2).
Bigeye tuna catches in recent years have been low representing less than half the
catches of bigeye tuna recorded before the onset of piracy in the Indian Ocean. Since the
late 1980’s Taiwan,China has been the major longline fleet fishing for bigeye tuna in the
Indian Ocean, taking as much as 40% of the total longline catch in the Indian Ocean
(Fig. 3). However, the catches of longliners from Taiwan,China have decreased in recent
years, with current catches of bigeye tuna (=20,000 t) three times lower than those in
2003. Large bigeye tuna (averaging just above 40 kg) are primarily caught by longlines,
in particular deep longlines.

Since the late 1970’s, bigeye tuna has been caught by purse seine vessels fishing on
tunas aggregated on floating objects and, to a lesser extent, associated to free swimming
schools (Fig. 2) of yellowfin tuna or skipjack tuna. The highest catch of bigeye tuna by
purse seiners in the Indian Ocean was recorded in 1999 (=40,000 t). Catches since 2000
have been between 20,000 and 30,000 t. Purse seiners under flags of EU countries and
Seychelles take the majority of purse seine caught bigeye tuna in the Indian Ocean (Fig.
3). Purse seiners mainly take small juvenile bigeye (averaging around 5 kg) whereas
longliners catch much larger and heavier fish; and while purse seiners take lower
tonnages of bigeye tuna compared to longliners, they take larger numbers of individual
fish. Even though the activities of purse seiners have been affected by piracy in the
Indian Ocean, the impacts have not been as marked as for longline fleets. The main
reason for this is the presence of security personnel onboard purse seine vessels of the
EU and Seychelles, which has made it possible for purse seiners under these flags to
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continue operating in the northwest Indian Ocean (Fig. 4).

By contrast with yellowfin tuna and skipjack tuna, for which the major catches are taken
in the western Indian Ocean, bigeye tuna is also exploited in the eastern Indian Ocean
(Fig. 3). The relative increase in catches in the eastern Indian Ocean in the late 1990’s
was mostly due to increased activity of small longliners fishing tuna to be marketed
fresh. This fleet started its operation in the mid 1970’s (Fig. 3, Indonesia). However, the
catches of bigeye tuna in the eastern Indian Ocean have shown a decreasing trend in
recent years, as some of the vessels moved south to target albacore.
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Fig. 2. Bigeye tuna: Annual catches of bigeye tuna Fig. 3. Bigeye tuna: Annual catches of bigeye tuna by
by gear (1950-2011) (Data as of September 2012)  fleet (1950-2011) (Data as of September 2012)
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Fig. 4. Bigeye tuna: Time-area catches (total combined in tonnes) of bigeye tuna estimated for 2010 (left)
and 2011 (right) by gear. Longline (LL), Purse seine free-schools (FS), Purse seine associated-schools
(LS), and other fleets (OT), including pole-and-line, drifting gillnets, and various coastal fisheries (Data
as of September 2012). The catches of fleets for which the flag countries do not report detailed time and
area data to the IOTC are recorded within the area of the countries concerned, in particular driftnets from
Iran, gillnet and longline fishery of Sri Lanka, and coastal fisheries of Indonesia
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Bigeye tuna — uncertainty of catches

Retained catches: Thought to be well known for the major fleets (Fig. 5) but are less
certain for non-reporting industrial purse seiners and longliners (NEI) and for other
industrial fisheries (longliners of India and Philippines). Catches are also uncertain for
some artisanal fisheries including the pole-and-line fishery in the Maldives, the gillnet
fisheries of Iran and Pakistan, the gillnet and longline combination fishery in Sri Lanka
and the artisanal fisheries in Indonesia, Comoros and Madagascar.
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Fig. 5. Bigeye tuna: Uncertainty of annual catch estimates for bigeye tuna (Data as of September 2012).
Catches below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC (estimated
by the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and species by
the 10TC Secretariat) or any of the other reasons provided in the document. Catches over the zero-line
(Type A) refer to fleets for which no major inconsistencies have been found to exist. Light bars represent
data for artisanal fleets and dark bars represent data for industrial fleets.

Discard levels: Believed to be low although they are unknown for most industrial
fisheries, excluding industrial purse seiners flagged in EU countries for the period
2003-07.

Changes to the catch series: There have not been significant changes to the catches of
bigeye tuna since the WPTT in 2011.

CPUE Series: Catch-and-effort data are generally available from the major industrial
fisheries. However, these data are not available from some fisheries or they are
considered to be of poor quality, especially throughout the 1990s and in recent years, for
the following reasons:
e non-reporting by industrial purse seiners and longliners (NEI)
e no data are available for the fresh-tuna longline fishery of Indonesia, over the
entire time series, and data for the fresh-tuna longline fishery of Taiwan,China are
only available since 2006
e uncertain data from significant fleets of industrial purse seiners from Iran and
longliners from India, Indonesia, Malaysia, Oman, and Philippines.
e No data available for the driftnet fisheries of Iran and Pakistan and the
gillnet/longline fishery of Sri Lanka, especially in recent years.
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Bigeye tuna — Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five
degree square grid in 2010 and 2011 are provided in Fig. 6, and total effort from purse
seine vessels flagged to the EU and Seychelles (operating under flags of EU countries,
Seychelles and other flags), and others, by five degree square grid and main fleets, for
the years 2010 and 2011 are provided in Fig. 7. The total number of fishing trips by
vessels flagged to the Maldives by 5 degree square grid, type of boat and gear, for the
years 2009 and 2010 are provided in Fig. 8.
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Fig. 6. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the
years 2010 (left) and 2011 (right) (Data as of October 2012)

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep.
of Korea and various other fleets)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main
fleets, for the years 2010 (left) and 2011 (right) (Data as of October 2012)
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PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU
countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
of Soviet origin) (excludes effort data for purse seiners of Iran and Thailand)
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Fig. 8. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat
and gear, for the years 2009 (left) and 2010 (right) (Data as of September 2012)

BBN (blue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat
unspecified; UN (Purple): Unclassified gears

Note that the above maps were derived using the available catch-and-effort data in the IOTC database,
which is limited to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the
period concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities
(data by gear type are not available since 2002). No data are available for the pole-and-line fisheries of
India (Lakshadweep) and Indonesia.

Bigeye tuna: Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Trends in average weight: Can be assessed for several industrial fisheries although
they are incomplete or of poor quality for most fisheries before the mid-1980s and for
some fleets in recent years (e.g. Japan longline) (Fig. 9).

Catch-at-Size table: This is available but the estimates are more uncertain for some
years and some fisheries due to:

e the paucity of size data available from industrial longliners before the mid-60s,
from the early-1970s up to the mid-1980s and in recent years (Japan and
Taiwan,China)

e the paucity of catch by area data available for some industrial fleets (NEI, India,
Indonesia, Iran, Sri Lanka).
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Fig. 9 Blgeye tuna Changes in average weight (kg) of blgeye tuna from 1950 to 2010 -
all fisheries combined (top) and by main fleet (Data as of September 2012)

Bigeye tuna: Standardised catch—per—unit—effort (CPUE) trends

The CPUE series presented at the WPTT14 meeting in 2012 are listed below and shown in Fig.
10, noting that the Japanese series from the tropical areas and the Indian Ocean as a whole,
showed very similar trends and are therefore not shown separately:

e Japan data (1960-2011): Series 2 from document IOTC-2012-WPTT14-26.
Whole Indian Ocean (Fig. 10).

e Taiwan,China data (1979-2011): Series from document
|OTC-2012-WPTT14-27 (Fig. 10).

e Rep. of Korea data (1978-2011): Series from document
IOTC-2012-WPTT14-25 (Fig. 10).
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e Japan data (1960-2011): Series 1 from document IOTC-2012-WPTT14-26.
Tropical area of Indian Ocean.
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Fig. 10. Comparison of the three standardised CPUE series for Indian Ocean
bigeye tuna. Series have been rescaled relative to their respective means from
1960-2011

The CPUE series for the Taiwan,China longline fleet conflicts with the declining trends
of the Japanese and Rep. of Korea series, except for the most recent years. The recent
decline in the Taiwan,China CPUE series and the divergence between nominal and
standardised series was thought to be due to changes in targeting and in the spatial
distribution of effort, likely related to piracy activities in the northwest Indian Ocean.

Bigeye tuna — tagging data

A total of 35,997 bigeye tuna (17.9%) were tagged during the Indian Ocean Tuna
Tagging Programme (IOTTP). Most of them (96.0%) were tagged during the main
Regional Tuna Tagging Project-Indian Ocean (RTTP-10) and released off the coast of
Tanzania in the western Indian Ocean, between May 2005 and September 2007 (Fig. 11).
The remaining were tagged during small-scale projects, and by other institutions with
the support of the IOTC Secretariat, in the Maldives, Indian, and in the south west and
the eastern Indian Ocean. To date, 5,740, (15.9%), have been recovered and reported to
the IOTC Secretariat. These tags were mainly reported from the purse seine fleets
operating in the Indian Ocean (91.5%), while 4.9% were recovered from longline
vessels.

Although bigeye tuna was not subject to a stock assessment analysis by the WPTT in
2012, additional analysis of bigeye tuna was presented during the tagging symposium
held immediately following the WPTT14. The new results are not yet included in this
executive summary as they have yet to be considered by the WPTT. The SC noted that
the new analysis and other information should be considered by the WPTT in 2013,
including but not limited to the latitudinal movement of adult bigeye tuna, the possible
verification of a two-stanza growth curve, the different maximum size of males and
females (larger males) and the low natural mortality now estimated for bigeye tuna. The
results arising from the tagging research will likely be of major importance in the future
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stock assessment analysis of the bigeye tuna stock. Any new information on bigeye tuna
biology verified by the WPTT should be incorporated in the next executive summaries.
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Fig. 11. Bigeye tuna: Densities of releases (in red) and recoveries (in blue). Data as of
September 2012

STOCK ASSESSMENT

No stock assessment was carried out in 2012. The most up to date CPUE trends do not give a
pessimistic view of the stock which would require a more thorough stock assessment in 2012.
Management advice for bigeye tuna is based on the 2010 SS3 stock assessment and various
steepness scenarios of the current 2011 ASPM stock assessment results. For last year’s SS3
assessment, the data did not seem to be sufficiently informative to justify the selection of any
individual model and the results were combined on the basis of a model weighting scheme that
was proposed to, and agreed by, the WPTT in 2010.

A single quantitative modelling method (ASPM) was applied to the bigeye tuna
assessment in 2011, using data from 1950-2010. The following is worth noting with
respect to the modelling approach used:

e The steepness value (h=0.5) was selected on the basis of the likelihood
and was near the lower boundary of what would be considered plausible
for bigeye tuna. Selection of steepness on the basis of the likelihood was
not considered reliable because i) steepness is difficult to estimate in
general, and ii) substantial autocorrelation in the recruitment deviates was
ignored in the likelihood term.

e Cohort-slicing to estimate ages from lengths introduces substantial errors,
for long-living species such as bigeye tuna, except for the youngest ages.

e Uncertainty in natural mortality was not considered.

It is essential to include uncertainty in the steepness parameter as a minimum
requirement for the provision of management advice. The general population trends and
MSY parameters estimated by the ASPM model appeared to be plausibly consistent
with the general perception of the fishery and the data. However, these results are
considered to be uncertain because of i) uncertainty in the catch rate standardization,
and ii) uncertainty in recent catches.

Management advice for bigeye tuna was based on the 2010 SS3 stock assessment and
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various steepness scenarios of the current 2011 ASPM stock assessment results (Tables
1, 5). For last year’s SS3 assessment, the data did not seem to be sufficiently
informative to justify the selection of any individual model and the results were
combined on the basis of a model weighting scheme that was proposed to, and agreed
by, the WPTT in 2010.

Key assessment results for the 2010 SS3 and 2011 ASPM stock assessments are shown
in Tables 1, 2 and 5; Fig. 1.

Table 5. Key management quantities from the 2010 SS3 and 2011 ASPM assessments
for bigeye tuna in the Indian Ocean

Management Quantity 2010 SS3 2011 ASPM
20(_)9 (SS3) and 2010 (ASPM) catch 102,000 t 71500 t
estimate
Mean catch from 2006-2010 104,700t 104,700 t
MSY 114,000 t (95,000-183,000) 102,900 t (86,600-119,300) @
Data period used in assessment 1952-2009 1950-2010
0.79 @
Fcurr/FMSY(B) (0.50 —1.22) (€] 0.67 (048—086) @
Bcurr/BMSY @ — _
1.20®
SBcurr/SBMSY(s) (0.88 _ 1.68) 1.00 (0.7771.24) @
Beur/Bo @ - 0.43 (n.a.)
0.34%
(3) )
SBeur/SBo (0.26 — 0.40) 0.39

Bcurr/BO, F:O(S) - -

SBcurr/SBO, F=0(3) - -
! Central point estimate is adopted from the 2010 SS3 model, percentiles are drawn from a cumulative
frequency distribution of MPD values with models weighted as in Table 12 of 2010 WPTT report
(I0TC-2010-WPTT12-R); the range represents the 5" and 95™ percentiles.
% Median point estimate is adopted from the 2011 ASPM model using steepness value of 0.5 (values of
0.6, 0.7 and 0.8 are considered to be as pausible as these values but are not presented for
simplification); the range represents the 90 percentile Confidence Interval.
® Current period (qur) = 2009 for SS3 and 2010 for ASPM.
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APPENDIX XI
EXECUTIVE SUMMARY: SKIPJACK TUNA

-

Indian Ocean Tuna Commission

10tc

Status of the Indian Ocean skipjack tuna (SKJ: Katsuwonus pelamis)
resource

TABLE 1. Status of skipjack tuna (Katsuwonus pelamis) in the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011: | 398,240t
Average catch 2007-2011: | 435,527 t

Indian Ocean MSY (1000 t): | 478 t (359-598 t)
Foo1/Fmsy: | 0.80 (0687092)
SB2011/SBmsy : | 1.20 (1017140)
SBQOll/SBo: 0.45 (0257065)

IBoundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

Colour key Stock overfished(SByea/SBusy< 1) Stock not overfished (SByear/SBusy>

1)
Stock subject to overfishing(Cyes/MSY> 1)

Stock not subject to overfishing (Cyea/MSY<
1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. The results suggest that the stock is not overfished (B>Bysy) and that overfishing
is not occurring (C<MSY and F<Fysy) (Table 1 and Fig. 1). Spawning stock biomass was
estimated to have declined by approximately 45 % in 2011 from unfished levels (Table 1).

Outlook. The recent declines in catches are thought to be caused by a recent decrease in purse
seine effort as well as due to a decline in CPUE of large skipjack tuna in the surface fisheries.
There remains considerable uncertainty in the assessment, and the range of runs analysed
illustrate a range of stock status to be between 0.73-4.31 of SBu1SBusy based on all runs
examined. The WPTT does not fully understand the recent declines of pole-and-line catch and
CPUE, which may be due to the combined effects of the fishery and environmental factors
affecting recruitment or catchability. Catches in 2010 (428,000 t) and 2011 (398,240 t) as well
as the average level of catches of 2007-2011 (435,527 t) are below MSY targets though may
have exceeded them in 2005 and 2006.

The Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over
time and could be used to inform management actions. Based on the SS3 assessment conducted
in 2011, there is a low risk of exceeding MSY -based reference points by 2020 if catches are
maintained at the current levels (< 20 % risk that B2o19 < Bmsy and 30 % risk that C2019>MSY as
proxy of F> Fwmsy) and even if catches are maintained below the 2005-2010 average (500,000 t)
based on the analysis done in 2011 (the 2012 reference point indicates that 500,000 t levels
maybe too high for the Indian Ocean skipjack tuna stock). The following key points should be
noted:
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The mean estimates of the Maximum Sustainable Yield for the
skipjack tuna Indian Ocean stock is 478,190 t (Table 1) and
considering the average catch level from 2007-2011 was 435,527 t,
the stock appears to be in no immediate threat of breaching target
and limit reference points.

If the recent declines in effort continue, and catch remains
substantially below the estimated MSY, then urgent management
measures are not required. However, recent trends in some fisheries,
such as Maldivian pole-and-line, suggest that the situation of the
stock should be closely monitored.

The Kobe strategy matrix (Table 2: from the 2011 assessment)
illustrates the levels of risk associated with varying catch levels over
time and could be used to inform management actions.

provisional reference points: Noting that the Commission in
2012 agreed to Recommendation 12/14 on interim target and
limit reference points, the following should be noted:

Fishing mortality: Current fishing mortality is considered to be
below the provisional target reference point of Fysy, and
therefore below the provisional limit reference point of 1.5%Fysy
(Fig. 1). Based on the current assessment there is a very low
probability that the limit reference points of 1.5*Fysy at the
current catch levels will be exceeded in 3 or 10 years.

Biomass: Current spawning biomass is considered to be above

the target reference point of SBysy, and therefore above the
limit reference point of 0.4*SBysy (Fig. 1). Based on the current
assessment, there is a low probability that the spawing stock
biomass, at the current catch levels, will be below the limit
reference point of 0.4*SBysy in 3 or 10 years.
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Fig. 1. Skipjack tuna: 2012 SS3 Indian Ocean assessment Kobe plot (left; mean values
of the weighted models used in the analysis in 2012). Circles indicate the trajectory of
the point estimates for the SB ratio and F/FMSY ratio for each year 1950-2011. 2011
SS3 Aggregated Indian Ocean assessment Kobe plot (right). Black circles indicate the
trajectory of the weighted median of point estimates for the SB ratio and C/MSY ratio
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for each year 1950-2009. Probability distribution contours are provided only as a rough
visual guide of the uncertainty (e.g. the multiple modes are an artifact of the coarse grid
of assumption options). Due to numerical problems in the Fysy calculations for this
population, the proxy reference point C/MSY is reported instead of F/Fysy, which
should be interpreted with caution for the reasons given under Table 1 above

TABLE 2. Skipjack tuna: 2011 SS3 Aggregated Indian Ocean assessment Kobe I
Strategy Matrix. Weighted probability (percentage) of violating the MSY-based
reference points for five constant catch projections (2009 catch level, £ 20% and + 40%)
projected for 3 and 10 years. Note: from the 2011 stock assessment using catch
estimates at that time

Reference point and Alternative catch projections (relative to 2009) and weighted
projection timeframe probability (%) scenarios that violate reference point
60% 80% 100% 120% 140%
(274,000 t) (365,000t)  (456,000t) (547,000t) (638,000 t)
SBo13 < SBusy <1 5 5 10 18
Canz > MSY <1 <1 31 45 72
(proxy for Faooe/Fusy)
SB020 < SBmsy <1 5 19 31 56
Caz0 > MSY <1 <1 31 45 72
(prOXy for onog/FMsy)
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SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other
sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Skipjack tuna (Katsuwonus pelamis) in the Indian Ocean is currently subject to a
number of Conservation and Management Measures adopted by the Commission:
eResolution 10/02 mandatory statistical requirements for IOTC Members and
Cooperating non-Contracting Parties (CPC's)
eResolution 10/08 concerning a record of active vessels fishing for tunas and
swordfish in the IOTC area
eResolution 12/03 on the recording of catch and effort by fishing vessels in the
IOTC area of competence
eResolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC
species in the IOTC area of competence and access agreement information
eResolution 12/11 on the implementation of a limitation of fishing capacity of
Contracting Parties and Cooperating Non-Contracting Parties
eRecommendation 10/13 On the implementation of a ban on discards of skipjack
tuna, yellowfin tuna, bigeye tuna, and non targeted species caught by purse
seiners
eResolution 12/13 for the conservation and management of tropical tunas stocks in
the IOTC area of competence.

FISHERIES INDICATORS

Skipjack tuna — General

Skipjack tuna (Katsuwonus pelamis) life history characteristics, including a low size
and age at maturity, short life and high productivity/fecundity, make it resilient and not
easily prone to overfishing. Table 3 outlines some of the key life history traits of
skipjack tuna.
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TABLE 3. Skipjack tuna: Biology of Indian Ocean skipjack tuna (Katsuwonus

pelamis)
Parameter Description
Range and Cosmopolitan species found in the tropical and subtropical waters of the Indian, Pacific and Atlantic Oceans. It generally

stock structure | forms large schools, often in association with other tunas of similar size such as juveniles of yellowfin tuna and bigeye tuna.
The tag recoveries from the RTTP-10 provide evidence of rapid, large scale movements of skipjack tuna in the Indian Ocean,
thus supporting the current assumption of a single stock for the Indian Ocean. Skipjack recoveries indicate that the species is
highly mobile, and covers large distances. The average distance between skipjack tagging and recovery positions is estimated
at 640 nautical miles. Skipjack tuna in the Indian Ocean are considered a single stock for assessment purposes.

Longevity 7 years

Maturity (50%) | Age: females and males <2 years.
Size: females and males 41-43 cm.
Unlike in Thunnus species, sex ratio does not appear to vary with size. Most of skipjack tuna taken by fisheries in the Indian
Ocean have already reproduced.

Spawning High fecundity. Spawns opportunistically throughout the year in the whole inter-equatorial Indian Ocean (north of 20°S, with

season surface temperature greater than 24°C) when conditions are favourable.

Size (length Maximum length: 110 cm FL; Maximum weight: 35.5 kg.

and weight) The average weight of skipjack tuna caught in the Indian Ocean is around 3.0 kg for purse seine, 2.8 kg for the Maldivian
baitboats and 4-5 kg for the gillnet. For all fisheries combined, it fluctuates between 3.0-3.5 kg; this is larger than in the
Atlantic, but smaller than in the Pacific. It was noted that the mean weight for purse seine catch exhibited a strong decrease
since 2006 (3.1 kg) until 2009 (2.4 kg), for both free (3.8 kg to 2.4 kg) and log schools (3.0 kg to 2.4 kg).

Sources: Collette & Nauen 1983, Froese & Pauly 2009, Grande et al. 2010, Dortel et al. 2012, Eveson et al. 2012

NOAA http://www.nmfs.noaa.gov/fishwatch/species/atl_skipjack.htm 14/12/2011

Skipjack tuna: Fisheries and catch trends

Catches of skipjack increased slowly from the 1950s, reaching around 50,000 t during
the mid-1970s, mainly due to the activities of fleets using pole-and-lines and gillnets

(Table

4; Fig. 2). The catches increased rapidly with the arrival of the purse seiners in

the early 1980s, and skipjack became one of the most important commercial tuna
species in the Indian Ocean. Annual catches peaked at over 600,000 t in 2006 (Fig. 2).
Though preliminary, the catch levels estimated for 2011, at around 400,000 t, represent
the lowest catches recorded since 1998.

The increase in skipjack tuna catches by purse seiners (Table 4; Fig. 3) is due to the
development of a fishery in association with Fish Aggregating Devices (FADs). In

recent

years, 85% of the skipjack tuna caught by purse seine vessels is taken from

around FADs (Table 4; Fig. 2). Catches by purse seiners increased steadily since 1984
with the highest catches recorded in 2002 and 2006 (>240,000 t). The catches dropped
in the years 2003 and 2004, probably as a consequence of high purse seine catch rates
on free schools of yellowfin tuna during those years. In 2007 purse seine catches
declined by around 100,000 t, from those taken in 2006. The constant increase in
catches and catch rates of purse seiners until 2006 are believed to be associated with
increases in fishing power and in the number of FADs (and the technology associated
with them) used in the fishery. The sharp decline in purse seine catches since
2007coincided with a similar decline in the catches by Maldivian baitboats.
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Table 4. Skipjack tuna: Best scientific estimates of the catches of skipjack tuna
(Katsuwonus pelamis) by gear and main fleets [or type of fishery] by decade
(1950-2009) and year (2002—-2011), in tonnes (Data as of September 2012). Catches by
decade represent the average annual catch, noting that some gears were not used for all
years (refer to Fig. 2)

By decade (average) By year (last ten years)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
BB 9,497 | 13,368 | 22,797 | 40,538 77,729 | 111,118 || 124,300 | 116,672 | 114,567 | 140,346 | 147,391 | 106,509 98,819 77,555 69,032 69,032
FS 1,626 1,602 897 22,801 30,992 18,565 43,123 34,954 24,198 16,277 10,458 8,853 8,906
LS 3,776 8,147 13,385 || 215,781 | 180,556 | 137,882 | 168,012 | 211,940 | 120,925 | 128,596 | 148,717 | 144,139 | 123,012
oT 6,596 | 16,809 | 30,752 | 52,490 | 101,765 | 185,519 |f 137,693 | 172,988 | 204,444 | 195,670 | 223,817 | 211,689 | 205,587 | 208,144 | 199,899 | 197,291
Total 16,093 | 30,177 | 53,549 | 98,430 | 189,244 | 310,918 || 500,575 | 501,209 | 475,457 | 547,151 | 618,102 | 463,321 | 449,278 | 444,874 | 421,923 | 398,240
Pole-and-Line (BB); Purse seine free-school (FS); Purse seine associated school (LS); Other gears nei (OT)
B Purse Seine-FS M Purse Seine-LS Baitboat M Other gears
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Fig. 2. Skipjack tuna: Annual catches of skipjack Fig. 3. Skipjack tuna: Catches of skipjack tuna by
tuna by gear (1950-2011) (Data as of September fleet by year (1950-2011) (Data as of September
2012)

The Maldivian fishery (Fig. 3) has effectively increased its fishing effort with the
mechanisation of its pole-and-line fleet since 1974, including an increase in boat size
and power and the use of anchored FADs since 1981. Skipjack tuna represents some
75% of its total catch, and catch rates regularly increased between 1980 and 2006, the
year in which the maximum catch was recorded for this fishery (=135,000 t). The
catches of skipjack tuna have declined since, with catches in recent years estimated to
be at around 55,000 t, representing less than half the catches taken in 2006.

Several fisheries using gillnets have reported large catches of skipjack tuna in the Indian
Ocean (Fig. 2), including the gillnet/longline fishery of Sri Lanka, driftnet fisheries of
Iran and Pakistan, and gillnet fisheries of India and Indonesia. In recent years gillnet
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catches have represented as much as 20 to 30 % of the total catches of skipjack tuna in
the Indian Ocean. Although it is known that vessels from Iran and Sri Lanka (Fig. 3)
have been using gillnets on the high seas in recent years, reaching as far as the
Mozambique Channel, the activities of these fleets are poorly understood, as no
time-area catch-and-effort series have been made available for those fleets to date.

The majority of the catches of skipjack tuna originate from the western Indian Ocean
(Fig. 4). Since 2007 the catches of skipjack tuna in the western Indian Ocean have
dropped considerably, especially in areas off Somalia, Kenya, Tanzania and around the
Maldives. The drop in catches are considered by the SC to be partially explained by the
drop in catch rates and fishing effort by some fisheries due to the effects of piracy in the
western Indian Ocean region, including all industrial purse seiners and fleets using
driftnets from Iran (Fig. 3) and Pakistan; and the drop in the catches of skipjack tuna by
Maldives baitboats (Fig. 3) following the introduction of handlines to target large
specimens of yellowfin tuna.

Tmt 2010-2010 Tmt 2011-2011

Fig. 4. Skipjack tuna: Time-area catches (total combined in tonnes) of skipjack tuna estimated for 2010
(left) ad 2011 (right) by gear. Purse seine free-schools (FS), Purse seine associated-schools (LS),
pole-and-line (BB), and other fleets (OT), including longline, drifting gillnets, and various coastal
fisheries. Data as of September 2012. The catches of fleets for which the flag countries do not report
detailed time and area data to the IOTC are recorded within the area of the countries concerned, in
particular driftnets from Iran and Pakistan, gillnet and longline fishery of Sri Lanka, and coastal fisheries
of Comoros, Indonesia and India.

Skipjack tuna — uncertainty of catches

Retained catches: Generally well known for the industrial fisheries but are less certain
for many artisanal fisheries (Fig. 5), notably because:
e catches are not being reported by species
o there is uncertainty about the catches from some significant fleets including the
coastal fisheries of Sri Lanka, Comoros and Madagascar.
e There has been a decline in the quality of skipjack tuna data in recent years
(2010 and 2011) and that this decline is likely to have a detrimental impact on
any stock assessment.
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Fig. 5. Skipjack tuna: Uncertainty of annual catch estimates for skipjack tuna (Data as of September 2012).
Catches below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC (estimated by
the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and species by the
IOTC Secretariat) or any of the other reasons provided in the document. Catches over the zero-line (Type
A) refer to fleets for which no major inconsistencies have been found to exist. Light bars represent data for
artisanal fleets and dark bars represent data for industrial fleets

Discard levels: Believed to be low although they are unknown for most industrial
fisheries, excluding industrial purse seiners flagged in EU countries for the period
2003-07.

Changes to the catch series: There have been no major changes to the catches of
skipjack tuna, as a whole, since the WPTT in 2011. However, the IOTC Secretariat used
new information compiled during 2011-12 to rebuild the catch series for the coastal
fisheries operated in some countries, in particular Madagascar, Sri Lanka, and India. In
general, the new catches of skipjack tuna estimated by the IOTC Secretariat are lower
than those used in the past by the WPTT.

CPUE Series: Catch and effort data are available from various industrial and artisanal
fisheries. However, these data are not available from some important fisheries or they
are considered to be of poor quality for the following reasons:
e no data are available for the gillnet fisheries of Iran and Pakistan
e the poor quality effort data for the gillnet/longline fishery of Sri Lanka
e no data are available from important coastal fisheries using hand and/or troll
lines, in particular Indonesia, India, Madagascar and Comoros.

Skipjack tuna — Effort trends

Total effort from purse seine vessles flagged to the EU and Seychelles (operating under
flags of EU countries, Seychelles and other flags), and others, by five degree square grid
and main fleets, for the years 2010 and 2011 are provided in Fig. 6. The total number of
fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat
and gear, for the years 2010 and 2011 are provided in Fig. 7.
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Fig. 6. Number of hours of fishing(Fhours) from purse seine vessels by 5 degree square grid and main
fleets, for the years 2010 (left) and 2011 (right) (Data as of October 2012)

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU
countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
of Soviet origin) (excludes effort data for purse seiners of Iran and Thailand)
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Fig. 7. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat and
gear, for the years 2009 (left) and 2010 (right) (Data as of September 2012)

BBN (blue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified,;
UN (Purple): Unclassified gears

Note that the above maps were derived using the available catch-and-effort data in the IOTC database, which
is limited to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the period
concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities (data by gear
type are not available since 2002). No data are available for the pole-and-line fisheries of India
(Lakshadweep) and Indonesia.

Skipjack tuna — Standardised catch—per—unit—effort (CPUE) trends
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The CPUE series available for assessment purposes are listed below, although only the
standardised pole-and-line series from 2004 to 2009 was used in the stock assessment model for
2012. The other two series were explored (shown in Fig. 8).

e Maldives nominal pole and line: 1970-2003 from document
IOTC-2012-WPTT14-29 Rev_1.

o Maldives standardised pole-and-line: (2004—2009). Seriesl (PL — preferred)
from document I0OTC-2011-WPTT13-29 and 31 and
IOTC-2012-WPTT14-29 Rev_1.

e EU,France purse seine free school data (1991-2010): Series from document
IOTC-2011-WPTT13-20 and IOTC-2012-WPTT14-29 Rev_1. This series
was not used in the assessment because it was not standardised and likely
subject to problems as noted in the sections above.

Skipjack CPUE Indices Nominal PL
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Fig. 8. Skipjack tuna: CPUE Indices based on different fisheries, and methods examined

The EU purse seine free-school CPUE is not a good indicator of the skipjack tuna population
abundance as this fishery is seasonal and mainly located in the Mozambique Channel. As such,
it would not be as representative as the Maldivian pole-and-line CPUE series of the overall
population abundance. The FAD-associated school purse seine fishery should be used in future
assessments which may better represent the abundance index trends of the population.

Skipjack tuna: Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Trends in average weight cannot be assessed before the mid-1980s and are incomplete
for most artisanal fisheries thereinafter, namely hand lines, troll lines and many gillnet
fisheries (Indonesia) (Fig. 9).

Catch-at-Size table: CAS are available but the estimates are uncertain for some years
and fisheries due to:
o the lack of size data before the mid-1980s
e the paucity of size data available for some artisanal fisheries, notably most hand
lines and troll lines (Madagascar, Comoros) and many gillnet fisheries
(Indonesia, Sri Lanka).
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Fig. 9. Skipjack tuna: Changes in average weight (kg) of skipjack tuna from 1950 to
2011 — all fisheries combined (top) and by main fleet (Data as of September 2012)

Skipjack tuna — Tagging data

A total of 101,212 skipjack (representing 50.2% of the total number of fish tagged) were
tagged during the Indian Ocean Tuna Tagging Programme (IOTTP). Most of them,
77.4%, were released during the main Regional Tuna Tagging Project-Indian Ocean
(RTTP-10) and were released around Seychelles, in the Mozambique Channel and off
the coast of Tanzania, between May 2005 and September 2007 (Fig. 10). The remaining
were tagged during small-scale tagging projects, and by other institutions with the
support of 10TC, around the Maldives, India, and in the south west and the eastern
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Indian Ocean. To date, 15,729 (15.5%), have been recovered and reported to the IOTC
Secretariat. Around 78% of the recoveries were from the purse seine fleets operating
from the Seychelles, and around 20% by the pole-and-line vessels mainly operating
from the Maldives. The addition of the data from the past projects in the Maldives (in
1990s) added 14,506 tagged skipjack tuna to the databases, or which 1,960 were
recovered mainly in the Maldives.
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Fig. 10. Skipjack tuna: Densities of releases (in red) and recoveries (in blue) (Data as of
September 2012)

STock ASSESSMENT

Despite the difficulties facing the assessment of skipjack tuna in the Indian Ocean, the
comparison of various fishery indicators with their historical levels may provide a basis to infer
the status of the stock in the absence of traditional reference points. However, the interpretation
of the fishery indicator trends should take into account several caveats and incorporate expert
knowledge.

In general the indicators obtained for skipjack tuna in this study are partially conflicting and
highly variable. The average size indicators from the purse seine fleets have dropped for both
free and associated schools in recent years. In the long term, however, there does not appear to
be an overall major change in mean weight. For the pole-and-line fishery, the average weight
indices have also been decreasing over the last three years. However, the gillnet fishery showed
an increasing trend during recent years.

The catch rates on associated schools are increasing for both the EU,Spain and EU,France fleets.
It is difficult to interpret these results, however, it seems that the increase in catch rate is
associated with a decrease in effort which could be interpreted as a positive signal. It is possible
that the high catch rates for associated schools may be caused by hyperstability (i.e. the
aggregating effect of the FADs is masking decreasing population numbers), which is not
relevant for free schools of tuna.

The advice on the status of skipjack tuna in 2012 was derived from models using an
integrated statistical assessment method from 2011 and 2012. Model formulations were
explored to ensure that various plausible sources of uncertainty were explored and
represented in the final result. In general, the data did not seem to be sufficiently
informative to justify the selection of any individual model, and the results of different
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model runs were presented.

Table 5. Skipjack tuna: Key management quantities from the 2012 SS3 assessment, for the
aggregate Indian Ocean

Management Quantity Aggregate Indian Ocean
2011 catch estimate 398,240 t

Mean catch from 2007-2011 435,527 t

MSY (95% CI) 478,190 t (358,900-597,500 t)
Data period used in assessment 1950-2011
F2011/Fmsy (95% CI) 0.80 (0.68-0.92)
B2011/Bmsy -
SB2011/SBwmsy (95% Cl) 1.2 (1.01-1.43)
B2011/Bo _

SB2011/SBo (95% CI) 0.45 (0.25-0.65)
B2011/B1eso, F=0 -
SB2011/SB1950, F=0 0.45 (0.25-0.65)
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APPENDIX XII
EXECUTIVE SUMMARY: YELLOWFIN TUNA

——
\’
iotc
Status of the Indian Ocean yellowfin tuna (YFT: Thunnus albacares)
resource

[ndian Ocean Tuna Commission

TABLE 1. Yellowfin tuna: Status of yellowfin tuna (Thunnus albacares) in the Indian
Ocean

2012 stock
Area’ Indicators status
determination
Catch 2011: | 302,939t
Average catch 2007-2011: | 302,064 t
Multifan ASPM

Indian Ocean MSY (1000t): | 344 (290-453) 320 (283-358)

FcurrentFysy: | 0.69 (0.59-0.90) 0.61 (0.31-0.91)

SBcurrent,SBysy: 1.24 (0.91-1.40) 1.35(0.96-1.74)

SBcurrent/SBy: | 0.38 (0.28-0.38) -

TBoundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
* These values are obtained from the MFCL base case assessment.

Stock not overfished (SByea/SBmsy=>

Colour key 1)

Stock overfished(SByea/SBmsy< 1)

Stock subject to overfishing(Fyear/ Fmsy> 1)

Stock not subject to overfishing (Fyear/Fmsy<
1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. The stock assessment model results for 2012 do not differ substantively from the
previous (2011) assessment; however, the final overall estimates of stock status differ somewhat
due to the refinement in the selection of the range of model options due to increased
understanding of key biological parameters (primarily natural mortality). The stock assessment
model used in 2012 suggests that the stock is currently not overfished (SB2g10>SBumsy) and
overfishing is not occurring (Foo10<Fmsy) (Table 1 and Fig. 1). Two trajectories are presented
that compare the Kobe plots obtained from the MFCL and ASPM assessments. While the
MFCL assessment indicates that fishing mortality is below the limit and target reference points
during the whole time series, the ASPM model run indicates that the target reference points may
have been exceeded during the period of high catches in the mid 2000’s (2003—2006). However,
estimates of total and spawning stock biomass show a marked decrease from 2004 to 2009 in
both cases, corresponding to the very high catches of 2003—-2006. Recent reductions in effort
and, hence, catches resulted in a slight improvement in stock status in 2010. Spawning stock
biomass in 2010 was estimated to be 38% (31-38%) (from Table 1) of the unfished levels.

The following key points should be noted:
e  The Maximum Sustainable Yield estimate for the whole Indian

Ocean is 344,000 t with a range between 290,000-453,000 t
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for MFCL; 320,000 t with a range between 283,000 and
358,000 t for ASPM (Table 1), and annual catches of
yellowfin tuna should not exceed the lower range of MSY
(300,000 t) in order to ensure that stock biomass levels could
sustain catches at the MSY level in the long term.

o Recent recruitment estimated by MFCL is estimated to be
considerably lower than the whole time series average. If
recruitment continues to be lower than average, catches below
MSY would be needed to maintain stock levels. However,
although recent recruitment estimated by ASPM are similar to
MFCL estimates, the ASPM recruitment trend are estimated to
be at a lower level without any declining trend.

e provisional reference points: Noting that the Commission
in 2012 agreed to Recommendation 12/14 on interim target
and limit reference points, the following should be noted:

o  Fishing mortality: Current fishing mortality is considered
to be below the provisional target reference point of Fysy,
and therefore below the provisional limit reference point of
1.4*Fpysy (Flg 1).

o Biomass: Current spawning biomass is considered to be
above the target reference point of SBusy, and therefore
above the limit reference point of 0.4*SBwusy (Fig. 1).

Outlook (Based on MultifanCL). Estimates of stock status using 2011 data are not
considered reliable in Multifan. The potential yields from the fishery have also declined
over the last five years as an increased proportion of the catch is comprised of smaller
fish, primarily from the purse seine FAD fishery. The main mechanism that appears to
be behind the very high catches in the 20032006 period is an increase in catchability
by surface and longline fleets due to a high level of concentration across a reduced area
and depth range. This was likely linked to the oceanographic conditions at the time
generating high concentrations of suitable prey items that yellowfin tuna exploited. A
possible increase in recruitment in previous years, and thus in abundance, cannot be
completely ruled out, but no signal of it is apparent in either data or model results. This
means that those catches probably resulted in considerable stock depletion.

In an attempt to provide management advice independent of the MSY construct, the
recent levels of absolute fishing mortality estimated from region 2 were compared to
the natural mortality level. It is considered that the tagging data provides a reasonable
estimate to fishing mortality for the main tag recovery period (2007-09). The estimates
of fishing mortality for the main age classes harvested by the purse-seine fishery are
considerably lower than the corresponding levels of natural mortality and on that basis,
recent fishing mortality levels are not considered to be excessive.

The decrease in longline and purse seiner effort in recent years has substantially
lowered the pressure on the Indian Ocean stock as a whole, indicating that current
fishing mortality has not exceeded the MSY-related levels in recent years. If the security
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situation in the western Indian Ocean were to improve, a rapid reversal in fleet activity
in this region may lead to an increase in effort which the stock might not be able to
sustain, as catches would then be likely to exceed MSY levels. Catches in 2010
(299,000 t) are within the lower range of MSY values The current assessment indicates
that catches of about the 2010 level are sustainable, at least in the short term. However,
the stock is unlikely to support substantively higher yields based on the estimated levels
of recruitment from over the last 15 years.

In 2011, the WPTT undertook projections of yellowfin tuna stock status under a range
of management scenarios for the first time, following the recommendation of both the
Kobe process and the Commission, to harmonise technical advice to managers across
RFMOs by producing Kobe Il management strategy matrices. The purpose of the table
is to quantify the future outcomes from a range of management options (Table 2). The
table describes the presently estimated probability of the population being outside
biological reference points at some point in the future, where “outside” was assigned the
default definitions of F>Fysy or SB<SBwsy. The timeframes represent 3 and 10 year
projections (from the last data in the model), which corresponds to predictions for 2013
and 2020. The management options represent three different levels of constant catch
projection: catches 20% less than 2010, equal to 2010 and 20% greater than 2010.

The projections were carried out using 12 different scenarios based on similar scenarios
used in the assessment for the combination of those different MFCL runs: LL selectivity
flat top vs. dome shape; steepness values of 0.7, 0.8 and 0.9; and computing the
recruitment as an average of the whole time series vs. 15 recent years (12 scenarios).
The probabilities in the matrices were computed as the percentage of the 12 scenarios
being SB>SBwmsy and F<Fysy in each year. In that sense, there are not producing the
uncertainty related to any specific scenario but the uncertainty associated to different
scenarios.

There was considerable discussion on the ability of the WPTT to carry out the
projections with MFCL for yellowfin tuna. For example, it was not clear how the
projection redistributed the recruitment among regions as recent distribution of
recruitment differs from historic; which was assumed in the projections. The WPTT
agreed that the true uncertainty is unknown and that the current characterization is not
complete; however, the WPTT feels that the projections may provide a relative ranking
of different scenarios outcomes. The WPTT recognised at this time that the matrices do
not represent the full range of uncertainty from the assessments. Therefore, the inclusion
of the K2SM at this time is primarily intended to familiarise the Commission with the
format and method of presenting management advice.
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Fig. 1. Yellowfin tuna: MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment
Kobe plot. Blue circles indicate the trajectory of the point estimates for the SB ratio and
F ratio for each year 1972-2010 for a steepness value of 0.8. The left panel is output
obtained from the base case run in MFCL. The right panel is obtained from the ASPM
base case model run with steepness value of 0.9.

TABLE 2.Yellowfin tuna: 2011 MULTIFAN-CL Indian Ocean yellowfin tuna stock

assessment Kobe Il Strategy Matrix. Percentage probability of violating the MSY-based

reference points for five constant catch projections (2010 catch level, + 20% and + 40%)
projected for 3 and 10 years. In the projection, however, 12 scenarios were investigated:

the six scenarios investigated above as well as the same scenarios but with a lower mean

recruitment assumed for the projected period. Note: from the 2011 stock assessment
using catch estimates at that time.
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Reference point and Alternative catch projections (relative to 2010) and probability

E;?é?::g; (%) of violating reference point
60% 80% 100% 120% 140%
(165,600t)  (220,800t) (276,000t) (331,200t) (386,400 1)
SB2013 < SBuisy <1 <1 <1 <1 <1
Fa013 > Fusy <1 <1 58.3 83.3 100
SB1p20 < SBumsy <1 <1 8.3 41.7 91.7
F2020> Fmsy <1 41.7 83.3 100 100

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other

sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Yellowfin tuna (Thunnus albacares) in the Indian Ocean is currently subject to a
number of conservation and management measures adopted by the Commission:

eResolution 10/02 mandatory statistical requirements for 1I0TC Members and
Cooperating non-Contracting Parties (CPC's)

eResolution 10/08 concerning a record of active vessels fishing for tunas and
swordfish in the IOTC area

eResolution 12/03 on the recording of catch and effort by fishing vessels in the
IOTC area of competence

eResolution 12/07 concerning a record of licensed foreign vessels fishing for IOTC
species in the IOTC area of competence and access agreement information

eResolution 12/11 on the implementation of a limitation of fishing capacity of
Contracting Parties and Cooperating Non-Contracting Parties

eRecommendation 10/13 On the implementation of a ban on discards of skipjack
tuna, yellowfin tuna, bigeye tuna, and non targeted species caught by purse
seiners

eResolution 12/13 for the conservation and management of tropical tunas stocks in
the I0TC area of competence.

FISHERIES INDICATORS

General

Yellowfin tuna (Thunnusalbacares) is a cosmopolitan species distributed mainly in the
tropical and subtropical oceanic waters of the three major oceans, where it forms large
schools. Table 3 outlines some of the key life history traits of yellowfin tuna relevant for
management.
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TABLE 3. Yellowfin tuna: Biology of Indian Ocean yellowfin tuna (Thunnus
albacares)

Parameter

Description

Range and
stock structure

A cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters of the three major oceans, where it
forms large schools. Feeding behaviour has been extensively studied and it is largely opportunistic, with a variety of prey
species being consumed, including large concentrations of crustaceans that have occurred recently in the tropical areas and
small mesopelagic fishes which are abundant in the Arabian Sea. It has also been observed that large individuals can feed on
very small prey, thus increasing the availability of food for this species. Archival tagging of yellowfin tuna has shown that this
species can dive very deep (over 1000 m) probably to feed on meso-pelagic prey. Longline catch data indicates that yellowfin
tuna are distributed throughout the entire tropical Indian Ocean.

The tag recoveries of the RTTP-10 provide evidence of large movements of yellowfin tuna, thus supporting the assumption of
a single stock for the Indian Ocean. The average distance travelled by yellowfin between being tagging and recovered is 710
nautical miles, and showing increasing distances as a function of time at sea.

Longevity

9 years

Maturity (50%)

Age: females and males 3-5 years.
Size: females and males 100 cm.

Spawning
season

Spawning occurs mainly from December to March in the equatorial area (0-10°S), with the main spawning grounds west of
75°E. Secondary spawning grounds exist off Sri Lanka and the Mozambique Channel and in the eastern Indian Ocean off
Australia.

Size (length
and weight)

Maximum length: 240 cm FL; Maximum weight: 200 kg.

Newly recruited fish are primarily caught by the purse seine fishery on floating objects. Males are predominant in the catches
of larger fish at sizes than 140 cm (this is also the case in other oceans). The sizes exploited in the Indian Ocean range from 30
cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna and juvenile bigeye tuna and are
mainly limited to surface tropical waters, while larger fish are found in surface and sub-surface waters. Intermediate age
yellowfin tuna are seldom taken in the industrial fisheries, but are abundant in some artisanal fisheries, mainly in the Arabian
Sea.

Sources:  Froese & Pauly 2009

Yellowfin tuna - Fisheries and catch trends

Catches by gear, area, country and year from 1950 to 2011 are shown in Figs. 2, 3 and 4.
Contrary to the situation in other oceans, the artisanal fishery component in the Indian
Ocean is substantial, taking 20-30% of the total catch. Catches of yellowfin tuna
remained more or less stable between the mid-1950s and the early-1980s, ranging
between 30,000 and 70,000 t, owing to the activities of longliners and, to a lesser extent,
gillnetters. The catches increased rapidly with the arrival of the purse seiners in the
early 1980s and increased activity of longliners and other fleets, reaching over 400,000 t
in 1993 (Table 4; Fig. 2). Catches of yellowfin tuna between 1994 and 2002 remained
stable, between 330,000 and 350,000 t. Yellowfin tuna catches during 2003, 2004, 2005
and 2006 were much higher than in previous years with the highest catches ever
recorded in 2004 (over 520,000 t) and average annual catch for the period at around
470,000 t. Yellowfin tuna catches dropped markedly after 2006, with the lowest catches
recorded in 2009. Catch levels in 2011 are estimated to be at around 300,000 t, although
they represent preliminary figures.
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Table 4. Yellowfin tuna: Best scientific estimates of the catches of yellowfin tuna
(Thunnus albacares) by gear and main fleets [or type of fishery] by decade (1950-2009)
and year (2002-2011), in tonnes (Data as of September 2012). Catches by decade
represent the average annual catch, noting that some gears were not used for all years

Fishery

By decade (average) By year (last ten years)

1950s

1960s

1970s

1980s

1990s

2000s

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

FS

18

32590

64942

89761

77,058

137,492

168,799

124,024

85,021

53,529

74,990

36,263

32,022

36,591

LS

17

18090

56304

61909

61,934

86,585

59,597

69,873

74,454

43,843

41,453

51,565

73,387

76,460

LL

21990

41257

29513

33889

66689

57032

53,125

55,727

86,597

117,324

70,388

51,240

25,973

20,014

18,139

19,027

LF

615

4286

47570

32955

34,425

31,290

31,303

34,083

30,741

30,642

29,675

22,776

24,390

26,152

BB

1795

1490

4693

6830

11005

15675

17,291

17,150

15,686

16,235

17,302

15,569

17,975

16,719

12,755

12,755

Gl

2376

6838

11395

18560

54805

74081

57,363

82,354

101,902

85,053

88,414

68,543

73,437

70,918

91,722

85,754

HD

681

1170

2660

6823

18854

31346

33,857

31,379

39,337

36,824

30,126

30,438

30,036

24,914

20,600

20,612

TR

630

1066

3185

5489

10366

17929

13,828

13,272

19,824

14,545

17,299

22,238

28,225

24,271

24,545

24,909

oT

118

130

497

686

851

1165

670

1,170

1,581

1,286

1,546

1,228

1,564

1,036

747

679

Total

27,589

51,951

52,593

127,242

331,386

381,854

349,551

456,419

524,626

499,247

415,291

317,270

323,328

268,476

298,307

302,939

Purse seine free-school (FS); Purse seine associated school (LS); Deep-freezing longline (LL); Fresh-tuna longline (LF);
Pole-and-Line (BB); Gillnet (GI); Hand line (HD); Trolling (TR); Other gears nei (OT)

Although some Japanese purse seiners have fished in the Indian Ocean since 1977, the
purse seine (Figs. 2 and 3) fishery developed rapidly with the arrival of European
vessels between 1982 and 1984. Since then, there has been an increasing number of
yellowfin tuna caught, with a larger proportion of the catches made of adult fish, as
opposed to bigeye tuna catches, of which the majority refers to juvenile fish. Purse seine
vessels typically take fish ranging from 40 to 140 cm fork length (FL) and smaller fish
are more common in the catches taken north of the equator. Catches of yellowfin tuna
increased rapidly to around 130,000 t in 1993, and subsequently they fluctuated around
that level, until 2003-05 when they were substantially higher (over or close to 200,000
t). The amount of effort exerted by the EU purse seine vessels (fishing for yellowfin
tuna and other tunas) varies seasonally and from year to year.

The purse seine fishery is characterised by the use of two different fishing modes (Table
4; Fig. 2). The fishery on floating objects (FADs), which catches large numbers of small
yellowfin tuna in association with skipjack tuna and juvenile bigeye tuna, and a fishery
on free swimming schools, which catches larger yellowfin tuna on multi-specific or
mono-specific sets. Between 1995 and 2003, the FAD component of the purse seine
fishery represented 48-66% of the sets undertaken (60-80% of the positive sets) and

accounted for 36-63% of the yellowfin tuna catch by weight (59-76% of the total catch).

The proportion of yellowfin tuna caught (in weight) on free-schools during 2003-06
(64%) was much higher than in previous or following years (at around 50%).

The longline fishery (Table 4; Figs. 2 and 3) started in the early 1950’s and expanded
rapidly over throughout the Indian Ocean. Longline gear mainly catches large fish, from
80 to 160 cm FL, although smaller fish in the size range 60 — 100 cm (FL) have been
taken by longliners from Taiwan,China since 1989 in the Arabian Sea. The longline
fishery targets several tuna species in different parts of the Indian Ocean, with yellowfin
tuna and bigeye tuna being the main target species in tropical waters. The longline
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fishery can be subdivided into a deep-freezing longline component (large scale
deep-freezing longliners operating on the high seas from Japan, Korea and
Taiwan,China) and a fresh-tuna longline component (small to medium scale fresh tuna
longliners from Indonesia and Taiwan,China). The total longline catch of yellowfin tuna
reached a maximum in 1993 (=200,000 t). Catches between 1994 and 2004 fluctuated
between 85,000 t and 120,000 t. The second highest catches of yellowfin tuna by
longliners were recorded in 2005 (=150,000 t). As was the case for the purse seine fleets,
since 2005 longline catches have declined with current catches estimated to be at around
45,000 t, representing a three-fold decrease from the catches taken in 2005. The SC
believes that the recent drop in longline catches could be related, at least in part, with
the expansion of piracy in the northwest Indian Ocean, which has led to a marked drop
in the levels of longline effort in one of the core fishing areas of the species (Fig. 5).

Catches by other gears, namely pole-and-line, gillnet, troll, hand line and other minor
gears, have increased steadily since the 1980s (Table 4; Figs. 2 and 3). In recent years
the total artisanal yellowfin tuna catch has been around 140,000-160,000 t, with the
catch by gillnets (the dominant artisanal gear) at around 80,000 t. During the year 2004
the catches by artisanal gears attained its maximum over the time series, peaking at
180,000 t.

WFS mLS LL ®mLF mBB Gl HD TR oT Other Fleets M 150,000
600,000
500,000
Seychelles - 150,000
Purse seine =
=
— 400,000 %
O
x EU-France - 150,000
- 300,000 ﬁ Purse seine
-06 M
(8]
- 200,000 Sri Lanka - 150,000
Gillnet
100,000
EU-Spain - 150,000
0 Purse seine
O S O N VW O ¥ O N VW O T U N O O
M h i © © KR NN 0 ® & d & © © o
A O DDA DN DN O O O
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19824
1986
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1994
1998
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Fig. 2. Yellowfin tuna: Catches of yellowfin tuna by Fig. 3. Yellowfin tuna: Catches of yellowfin tuna by
gear by year estimated for the WPTT (1950-2011). fleet by year estimated for the WPTT (1950-2011)
Data as of September 2012. Purse seine free-school (Data as of September 2012)

(FS); Purse seine associated school (LS);

Deep-freezing longline (LL); Fresh-tuna longline

(LF); Pole-and-Line (BB); Gillnet (Gl); Hand line

(HD); Trolling (TR); Other gears nei (OT)

Yellowfin tuna catches in the Indian Ocean during 2003, 2004, 2005 and 2006 were
much higher than in previous years (Fig. 2), while bigeye tuna catches remained at their
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average levels. Purse seiners currently take the bulk of the yellowfin tuna catch, mostly
from the western Indian Ocean (Table 5) around Seychelles and off Somalia (R2) and
Mozambique Channel (R3); Fig. 5). In 2003 and 2004, total catches by purse seine
vessels in this area were around 225,000 t — about 50% more than the previous largest
purse seine catch, which was recorded in 1995. Similarly, artisanal yellowfin tuna
catches have been near their highest levels and longliners have reported higher than
normal catches in the tropical western Indian Ocean during this period.

40

Fig. 4. Time-area catches (total combined in tonnes) of yellowfin tuna estimated for 2010 (left) and 2011
(right) by gear. Longline (LL), Purse seine free-schools (FS), Purse seine associated-schools (LS),
pole-and-line (BB), and other fleets (OT), including drifting gillnets, and various coastal fisheries. Data as
of September 2012. The catches of fleets for which the flag countries do not report detailed time and area
data to the 10TC are recorded within the area of the countries concerned, in particular driftnets from Iran
and Pakistan, gillnet and longline fishery of Sri Lanka, and coastal fisheries of Yemen, Oman, Comoros,
Indonesia and India

Table 5. Yellowfin tuna: Best scientific estimates of the catches of yellowfin tuna
(Thunnus albacares) by area by decade (1950-2009) and year (2002-2011), in tonnes.
Data as of September 2012. Catches by decade represent the average annual catch. The
areas are presented in Fig. 5

Fishery

By decade (average) By year (last ten years)

1950s 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010

2011

R1

1,912 4,502 7,506 18,021 79,714 90,252 81,265 90,744 134,533 136,556 106,021 80,660 75,150 60,035 68,998

71,660

R2

11,869 23,064 21,137 73,042 135,201 175,180 154,305 254,089 261,289 240,184 189,622 122,182 132,649 100,288 110,034

116,774

R3

643 7,299 4,169 7,470 24,425 27,828 28,634 25,251 29,579 28,471 28,019 28,909 27,011 25,864 25,407

25,817

R4

997 1,919 1,639 1,321 3,555 3,503 4,618 4,255 5,878 4,780 3,218 1,349 1,449 1,501 1,866

1,707

R5

12,169 15,168 18,142 27,389 88,491 85,092 80,728 82,082 93,348 89,252 88,409 84,166 87,076 80,792 92,002

86,977

Total

27,590 51,953 52,592 | 127,243 331,386 381,855 349,550 456,420 524,627 499,242 415,289 317,267 323,336 268,479 | 298,307

302,935

Areas: Arabian Sea (R1); Off Somalia (R2); Mozambique Channel (R3); South Indian Ocean (R4); East Indian Ocean (R5).

Fig. 22 for areas. Totals from Table 3 and 4 may differ, due to rounding
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Fig. 5. Yellowfin tuna: Catches of yellowfin tuna by area (left) by year (right) estimated for the WPTT
(1950-2011) (Data as of September 2012). Catches outside the areas presented in the Map were assigned to
the closest neighbouring area. Arabian Sea (R1); Off Somalia (R2); Mozambique Channel (R3); South
Indian Ocean (R4); East Indian Ocean (R5)

In recent years the catches of yellowfin tuna in the western Indian Ocean have dropped
considerably, especially in areas off Somalia, Kenya and Tanzania and in particular
between 2007 and 2011 (Fig. 6). The drop in catches is the consequence of a drop in
fishing effort due to the effect of piracy in the western Indian Ocean region. Even
though the activities of purse seiners have been affected by piracy in the Indian Ocean,
the effects have not been as marked as with longliners, for which current levels of effort
are close to nil in the area impacted by piracy. The main reason for this is the presence
of security personnel onboard purse seine vessels of the EU and Seychelles, which has
made it possible for purse seiners under these flags to continue operating in the
northwest Indian Ocean.

Yellowfin tuna — uncertainty of catches

Retained catches: Generally well known (Fig. 6); however, catches are less certain for:
e many coastal fisheries, notably those from Indonesia, Sri Lanka, Yemen,
Madagascar, and Comoros
e the gillnet fishery of Pakistan
e non-reporting industrial purse seiners and longliners (NEI), and longliners of
India.

Discard levels: Believed to be low although they are unknown for most industrial
fisheries, excluding industrial purse seiners flagged in EU countries for the period
2003-07.
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Fig. 6. Yellowfin tuna: Uncertainty of annual catch estimates for yellowfin tuna (Data as of September
2012). Catches below the zero-line (Type B) refer to fleets that do not report catch data to the I0TC
(estimated by the IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and
species by the I0TC Secretariat) or any of the other reasons provided in the document. Catches over the
zero-line (Type A) refer to fleets for which no major inconsistencies have been found to exist. Light bars
represent data for artisanal fleets and dark bars represent data for industrial fleets

Changes to the catch series: There have not been significant changes to the total
catches of yellowfin tuna since the WPTT in 2011.

However, the 10TC Secretariat used new information compiled during 2011-12 to
rebuild the catch series for the coastal fisheries operated in some countries, in particular
Madagascar, Sri Lanka, and India. In general, the new catches of yellowfin tuna
estimated by the IOTC Secretariat are lower than those used in the past by the WPTT.

CPUE Series: Catch-and-effort data are available from the major industrial and
artisanal fisheries. However, these data are not available for some important fisheries or
they are considered to be of poor quality for the following reasons:
e no data are available for the fresh-tuna longline fishery of Indonesia, over the
entire time series, and data for the fresh-tuna longline fishery of Taiwan,China
are only available since 2006
e no data are available for the gillnet fisheries of Iran and Pakistan
e the poor quality effort data for the significant gillnet/longline fishery of Sri
Lanka
e no data are available from important coastal fisheries using hand and/or troll
lines, in particular Yemen, Indonesia, Madagascar and Comoros.

Yellowfin tuna — Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five
degree square grid in 2010 and 2011 are provided in Fig. 7, and total effort from purse
seine vessels flagged to the EU and Seychelles (operating under flags of EU countries,
Seychelles and other flags), and others, by five degree square grid and main fleets, for
the years 2010 and 2011 are provided in Fig. 8. The total number of fishing trips by
vessels flagged to the Maldives by 5 degree square grid, type of boat and gear, for the
years 2009 and 2010 are provided in Fig. 9.
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Fig. 7. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the
years 2010 (left) and 2011 (right) (Data as of October 2012)

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep.
of Korea and various other fleets)
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Fig. 8. Number of hours of fishing(Fhours) from purse seine vessels by 5 degree square grid and main
fleets, for the years 2010 (left) and 2011 (right) (Data as of October 2012)

PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU
countries, Seychelles and other flags)

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
of Soviet origin) (excludes effort data for purse seiners of Iran and Thailand)
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Fig. 9. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat
and gear, for the years 2009 (left) and 2010 (right) (Data as of September 2012)

BBN (blue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat
unspecified; UN (Purple): Unclassified gears

Note that the above maps were derived using the available catch-and-effort data in the IOTC database,
which is limited to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the
period concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities
(data by gear type are not available since 2002). No data are available for the pole-and-line fisheries of
India (Lakshadweep) and Indonesia

Yellowfin tuna — Standardised catch—per—unit—effort (CPUE) trends

For the longline fisheries (LL fisheries in regions 1-5; Fig. 10), CPUE indices were derived
using generalised linear models (GLM) from the Japanese longline fleet (LL regions 2-5) and
for the Taiwanese longline fleet (LL region 1) to be used in the stock assessment. Standardised
longline CPUE indices for the Taiwanese fleet were available for 1979-2008. The GLM
analysis used to standardise the Japanese longline CPUE indices was refined for the 2011 and
2012 assessments to include a spatial (latitude*longitude) variable. The resulting CPUE indices
were generally comparable to the indices derived from the previous model and were adopted as
the principal CPUE indices for the 2012 assessment (Fig. 11). There is considerable uncertainty
associated with the Japanese CPUE indices for region 2 in the most recent year (2010) and no
CPUE indices are available for region 1 for 2009-10.
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Fig. 10. Spatial stratification of the Indian Ocean for the MFCL assessment model
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Fig. 11. Yellowfin tuna: Quarterly GLM standardised catch-per-unit-effort (CPUE) for the
principal longline fisheries (LL 1 to 5) scaled by the respective region scalars.
Yellowfin tuna — Fish size or age trends (e.g. by length, weight, sex and/or maturity)

Trends in average weight: Can be assessed for several industrial fisheries but they are
very incomplete or of poor quality for some fisheries, namely hand lines (Yemen,
Comoros, Madagascar), troll lines (Indonesia) and many gillnet fisheries (Fig. 12).
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Fig. 12. Yellowfin tuna: Changes in average weight (kg) of yellowfin tuna from 1950 to
2011 — all fisheries combined (top) and by main fleet (Data as of September 2012)

Catch-at-Size table: This is available although the estimates are more uncertain in
some years and some fisheries due to:
e size data not being available from important fisheries, notably Yemen, Pakistan,
Sri Lanka and Indonesia (lines and gillnets) and Comoros and Madagascar
(lines)
e the paucity of size data available from industrial longliners from the late-1960s
up to the mid-1980s, and in recent years (Japan and Taiwan,China)
e the paucity of catch by area data available for some industrial fleets (NEI, Iran,
India, Indonesia, Malaysia).

Yellowfin tuna — tagging data
A total of 63,328 yellowfin tuna (representing 31.4% of the total number of specimens
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tagged) were tagged during the Indian Ocean Tuna Tagging Programme (IOTTP). Most
of them (86.4%) were released during the main Regional Tuna Tagging Project-Indian
Ocean (RTTP-IO) and were released around Seychelles, in the Mozambique Channel,
along the coast of Oman and off the coast of Tanzania, between May 2005 and
September 2007 (Fig. 13). The remaining were tagged during small-scale tagging
projects, and by other institutions with the support of IOTC Secretariat, in Maldives,
India, and in the south west and the eastern Indian Ocean. To date, 10,662 (16.8%), have
been recovered and reported to the IOTC Secretariat. More than 87% of these recoveries
we made by the purse seine fleets operating in the Indian Ocean, while around 8.5%
were made by pole-and-line and less than 1% by longline vessels. The addition of the
data from the past projects in the Maldives (in 1990s) added 3,211 tagged skipjack to
the databases, or which 151 were recovered, mainly from the Maldives.

o
o Tagged: 66539
Recovered:10318
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Fig. 13. Yellowfin tuna: Densities of releases (in red) and recoveries (in blue). The red line represents
the stock assessment areas (Data as of September 2012)

STOCK ASSESSMENT

A range of quantitative modelling methods were applied to the yellowfin tuna assessment in
2012, ranging from the non-spatial, age-structured production model (ASPM) to the age and
spatially-structured MULTIFAN-CL and SS3 analysis. The different assessments were
presented to the WPTT in documents IOTC-2012-WPTT14-38, 39 and 40 Rev_2.

Management advice for yellowfin tuna is based on the 2012 MFCL stock assessment based
upon the base case analysis with short term recruitment with alternative steepness of the
stock-recruitment relationship of 0.7, 0.8 and 0.9 (Table 6) and the ASPM based case using
steepness of 0.9. A major limitation of the ASPM model is that it is not spatially structured and
thus does not allow the internal incorporation of tagging data, although it does externally by
using the improved catch-at-age table and natural mortality estimates based on tagging data.

The following is worth noting with respect to the MFCL (MULTIFAN-CL) modelling and
estimation approach used in 2012:

e The main features of the model in the 2012 assessment included a fixed growth curve
(with variance) with an inflection, an age-specific natural mortality rate profile (M), the
modelling of 25 fisheries including the separation of two purse seine fisheries into three
time blocks, using logistic and cubic spline functions to estimate longline selectivities,
separation of the analysis into five regions of the Indian Ocean as well as the three
steepness parameters for the stock recruitment relationship (h=0.7, 0.8 and 0.9).
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eIn addition to another year of data, the 2012 assessment included several changes to the
previous assessment: the longline CPUE indices were modified (Japanese updated with
latest year which included information about Ilatitude and longitude in the
standardisation process for Regions 2-5 was supplied except for Region 2 in 2011; no
update was available for the Taiwan,China index for Region 1; All of the analyses were
conducted using a new version of MFCL provided by the Secretariat of the Pacific
Community.

The problems identified in the catch data from some fisheries, and especially on the length
frequencies in the catches of various fleets, a very important source of information for stock
assessments. Length frequency data is almost unavailable for some fleets, while in other cases
sample sizes are too low to reliably document changes in abundance and selectivity by age.
Moreover, in general, catch data from some coastal fisheries is considered as poor.

The results of the MFCL model were studied in detail to improve the understanding of the
estimated population dynamics and address specific properties of the model that were
inconsistent with the general understanding of the yellowfin tuna stock and fisheries. The main
issues identified are as follows:

eThe model estimates a strong temporal decline in recruitment and in biomass
within the eastern equatorial region (Region 5). This declining trend in
recruitment is driven by the decline in the Japanese longline CPUE indices over
the model period. There are limited data to reliably estimate recruitment in the
region as the size data included in the model are considered uninformative.
Consequently, the resulting recruitment and biomass trends may be unreliable. A
participant noted that during this period the Taiwan,China longline fleet, a fleet
more active than the Japanese longline fleet in this area, showed a stable
nominal CPUE trend and high stable catches.

e The model estimates limited movement between the two equatorial regions. This is
consistent with the low number of tag recoveries from the eastern equatorial
region, an area from where recovery rates are difficult to estimate but probably
low. Nonetheless, the low movement rate is consistent with the oceanographic
conditions that prevailed during the main tag recovery period (see papers
IOTC-2012-WPTT14-9 and 31). The model assumes a constant movement
pattern throughout the model period and estimated movement pattern may not
persist under different oceanographic conditions.

eSimilarly, movement rates between the western equatorial region and the Arabian
Sea (Region 1) were estimated to be very low. Although various recoveries
crossing the border limit of 10°N line in both directions may suggest a higher
mixing rate, the observation is consistent with the tag release/recovery
observations (few tag releases from Region 2 were recovered in Region 1 and
vice versa). However, reporting rates of most fisheries operating in Region 1 are
estimated to be low and this may underestimate the low mixing rate observed by
the model.

eThe model estimated that fishing mortality rates within the western equatorial
region did not increase during 2002-2006 period to the extent that would be
anticipated given the large increase in catch from the purse seine fishery during
that period (on average 470,000 t: well above all estimated MSY values). The
large increase of catch, previously described due mainly to a catchability
increased, will suggest an expected corresponding increase in fishing mortality
well above the level of Fysy. The explanation for this is that the longline
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standardised CPUE remained relatively constant during the period of high purse
seine catch and in the subsequent years. To fit to the longline CPUE indices
during this period the model increases the level of recruitment in the period that
precedes the high purse seine catches which may be considered unreliable. This
recruitment pattern was evident in all model options. However, further
examination of the size frequency data is warranted to confirm that this
recruitment trend is consistent with the other fisheries data. The status of the
yellowfin tuna stock assessed by the model during the period of very high
catches (2003-2006), estimated to be in the middle of the green area of the Kobe
plot, was questioned by some participants.

The final base model option for the 2012 assessment incorporated the 5-region spatial structure,
full selectivity of the older age classes by the longline fishery and estimated (average) natural
mortality within the MFCL model, and a period of 4 quarter for tag mixing. For sensitivity
analysis, a tag mixing period of 2 quarters was also analysed. In both cases three values of
steepness (0.7, 0.8 and 0.9) were considered plausible. The estimated level of natural mortality
was considerably higher than the level of natural mortality assumed in previous assessments.
However, the estimated level of natural mortality was generally consistent with an external
analysis of the tag release/recovery data (I0TC-2012-WPTT14-32), especially for younger
ages, and with levels of natural mortality assumed for the assessment of yellowfin tuna by other
RFMOs.

Biomass was estimated to have declined to about the Bysy level, while fishing mortality rates
had remained well below the Fysy level. The base model estimated recent (1997-2011)
recruitment levels that were considerably lower (approximately 25%) than the long term level of
recruitment. This resulted in an apparent inconsistency between the annual trend in MSY based
fishing mortality and biomass reference points and the observed catch trajectory. Biomass was
estimated to have declined to about the Bysy level, while fishing mortality rates had remained
well below the Fysy level. This pattern was evident for the range of steepness values considered
for the stock-recruitment relationship. The recruitment trend may be an artefact of the model as
there are limited data to reliably estimate the time series of recruitment and, hence, the model
has considerable freedom to estimate recruitments to account for the observed decline in the
longline CPUE abundance trend. The resulting estimates of MSY (380,000-450,000 t) are
considerably higher than levels of catch sustained from the fishery and are considered to be
overly optimistic. Similarly, the corresponding estimates of stock status are considered to be
highly uncertain or unreliable.

It is considered more appropriate to formulate stock status advice based on the more recent
period of recruitment on the basis that the level of recruitment from the early period is highly
uncertain and that, at least in the short-term, recruitment would be more likely to be in line with
recent levels. Estimating the stock status based on the recent (average 1997-2011) recruitment
level resulted in lower MSY values, levels of fishing mortality that were comparable to the base
model, and a more optimistic level of biomass relative to Bysy.

The potential yield from the stock from different harvesting patterns was investigated by
comparing alternative age specific patterns of fishing mortality that corresponded to the
estimated selectivity of the main fisheries. A shift in the strategy to exclusively harvest the stock
by longline or free-school purse seine would result in a substantial increase (50%) in the
overall yield from the fishery relative to current yields. Conversely, a harvest pattern consistent
with the purse seine FAD based fishery would result in a large (42%) reduction in overall yields.
A shift to a gillnet based harvest pattern had a neutral effect relative to current yield. This
analysis simply illustrates the relative yield per recruit of the individual fisheries, however, the
results are theoretical and do not consider the complex nature of the operation of this
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multi-gear/multi-species fishery or the practicalities of substantially changing the harvest
pattern.

Table 6. Key management quantities from the MFCL assessment, for the agreed scenarios of
yellowfin tuna in the Indian Ocean. The range values represent the point estimates of different
scenarios analysis (6 scenarios showing long term and short term recruitment with three values
of steepness as well as the sensitivity analysis with 2 quarter for tag mixing, long- and short
term recruitment and 0.8 value of steepness). The range is described by the range values
between those scenarios.

Management Quantity Indian Ocean
2011 catch estimate 302,939 t
Mean catch from 2007-2011 302,064 t
MSY 344,000 t (290,000-453,000 t)
Data period used in assessment 1972-2011
Fao10/Fmsy 0.69 (0.59-0.90)
B2o10/Bmsy 1.28 (0.97-0.1.38)
SB2010/SBmsy 1.24 (0.91-1.40)
BZOlO/BO n.a.
SB2010/SBo 0.38 (0.28-0.38)
B2010/Bo, F=0 n.a.
SBZOlO/SBO, F=0 n.a.
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APPENDIX XIII
EXECUTIVE SUMMARY: SWORDFISH
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Status of the Indian Ocean swordfish (SWO: Xiphias gladius) resource
TABLE 1. Swordfish: Status of swordfish (Xiphias gladius) in the Indian Ocean

G

2012 stock
Areal Indicators status
determination

Catch 2011: | 19,631t
Average catch 2007-2011: | 21,870t

Indian Ocean MSY (4 models): | 29,900-34,200 t
Fao0a/Fmsy (4 mOdelS): 0.50-0.63
SB2009/SBmsy (4 mOdelS): 1.07-1.59
SB00s/SBy (4 mOdeIS): 0.30-0.53

IBoundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

Colour key Stock overfished(SByea/SBmsy< 1) Stock not overfished (SByear/SBusv>

1)
Stock subject to overfishing(Fyear/Fmsy> 1) _

Stock not subject to overfishing (Fyea/Fumsy<
1)

INDIAN OCEAN STOCK — MANAGEMENT ADVICE

Stock status. All models suggest that the stock is above, but close to a biomass level
that would produce MSY and current catches are below the MSY level. MSY-based
reference points were not exceeded for the Indian Ocean population as a whole
(F2000/Fmsy < 1; SB2oos/SBmsy > 1). Spawning stock biomass in 2009 was estimated to
be 30-53% (from Table 1; Fig. 1) of the unfished levels.

Outlook. The decrease in longline catch and effort in recent years has lowered the
pressure on the Indian Ocean stock as a whole, indicating that current fishing mortality
would not reduce the population to an overfished state. There is a low risk of exceeding
MSY-based reference points by 2019 if catches reduce further or are maintained at
current levels until 2019 (<11% risk that Bo19 < Bmsy, and <9% risk that Fap19 > Fusy)
(Table 2). The following key points should be noted:
ethe Maximum Sustainable Yield estimate for the whole Indian Ocean is
29,900-34,200 t (range of best point estimates from Table 2) and annual catches
of swordfish should not exceed this estimate.
oif the recent declines in effort continue, and catch remains substantially below the
estimated MSY of 30,000-34,000 t, then management measures are not required
which would pre-empt current resolutions and planned management strategy
evaluation. However, continued monitoring and improvement in data collection,
reporting and analysis is required to reduce the uncertainty in assessments.
ethe Kobe strategy matrix illustrates the levels of risk associated with varying catch
levels over time and could be used to inform management actions.
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eadvice specific to the southwest region is provided below, as requested by the
Commission.
eprovisional reference points: Noting that the Commission in 2012 agreed to
Recommendation 12/14 on interim target and limit reference points, the
following should be noted:
a. Fishing mortality: Current fishing mortality is considered to be
below the provisional target reference point of Fysy, but below the
provisional limit reference point of 1.4*Fysy (Fig. 1).
b. Biomass: Current spawning biomass is considered to be above the
target reference point of SBysy, and therefore above the limit
reference point of 0.4*SBysy (Fig. 1).

TABLE 2. Swordfish: Aggregated Indian Ocean assessment - Kobe 2 Strategy Matrix,
indicating a range of probabilities across four assessment approaches. Probability
(percentage) of violating the MSY-based reference points for five constant catch
projections (2009 catch level, + 20% and + 40%) projected for 3 and 10 years.

Reference point and Alternative catch projections (relative to 2009) and probability
projection timeframe (%) of violating reference point

60% 80% 100% 120% 140%

(12,502t)  (16,670t)  (20,837t)  (25,004t)  (29,1721)
B2o12 < Busy 04 0-8 0-11 2-12 4-16
Fa012 > Fusy 0-1 0-2 0-9 0-16 6-27
B2o1o < Busy 0-4 0-8 0-11 0-13 6-26
Fa10 > Fusy 0-1 0-2 0-9 0-23 7-31

F/Fyisy

Fig. 1. Swordfish: ASPIC Aggregated Indian Ocean assessment Kobe plot (95%
Confidence surfaces shown around 2009 estimate). Blue circles indicate the trajectory
of the point estimates for the SB ratio and F ratio for each year 1950-2010. Target
(Ftarg and SBtarg) and limit (Flim and SBIlim) reference points are shown.
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Status of the southwest Indian Ocean swordfish (SWO: Xiphias gladius)
resource

TABLE 3. Swordfish: Status of swordfish (Xiphias gladius) in the southwest Indian
Ocean

2012 stock
Areal Indicators status
determination

Catch 2011: | 6,559t
Average catch 2007-2011: | 6,939 t

Southwest Indian Ocean MSY (3 models): | 7,100 t-9,400 t
Fao0eFmsy (3 models): | 0.64-1.19
SB2009/SBumsy (3 mOdE|S); 0.73-1.44
SBZOOQ/SBO (3 mOdeIS): 0.16-0.58

IBoundaries for southwest Indian Ocean stock assessment are defined in IOTC—2011-WPB09-R.

Colour key Stock overfished (SByea/SBmsy< 1) 1)

Stock not overfished (SByea/SBmsy=>

Stock subject to overfishing (Fyea/Fuvsv> 1) [N

Stock not subject to overfishing (Fyea/Fmsy<
1)

SOUTHWEST INDIAN OCEAN — MANAGEMENT ADVICE

Stock status. Most of the evidence provided to the WPB indicated that the resource in
the southwest Indian Ocean has been overfished in the past decade and biomass remains
below the level that would produce MSY (Bmsy). Recent declines in catch and effort
have brought fishing mortality rates to levels below Fysy (Table 3). The catches of
swordfish in the southwest Indian Ocean increased in 2010 to 8,046 t, which equals
120.5% of the recommended maximum catch of 6,678 t agreed to by the SC in 2011. If
catches are maintained at 2010 levels, the probabilities of violating target reference
points in 2012 are less than 18% for Fysy and less than 30% for Bysy (Table 4), which
is considered low.

Outlook. The decrease in catch and effort over the last few years in the southwest
region has reduced pressure on this resource. However, in 2010, catches exceeded the
maximum recommended by the WPB09 and SC14 in 2011 (6,678 t), with 8,046 t
caught in this region. The WPBO09 estimated that there is a low risk of exceeding
MSY-based reference points by 2019 if catches reduce further or are maintained at 2009
levels (<25% risk that B2gig < Bmsy, and <8% risk that F2019 > Fysy). There is a risk of
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reversing the rebuilding trend if there is any increase in catch in this region (Table 4).
The following key points should be noted:
ethe Maximum Sustainable Yield estimate for the southwest Indian Ocean is
7,100-9,400 t (range of best point estimates from Table 3).
ecatches in the southwest Indian Ocean should be maintained at levels at or below
those observed in 2009 (6,678t), until there is clear evidence of recovery and
biomass exceeds Busy.
ein 2010, catches have exceeded the maximum recommended by the WPB09 and
SC14 (6,678 t), with 8,112 t caught in this region.
ethe Kobe strategy matrix illustrates the levels of risk associated with varying catch
levels over time and could be used to inform management actions.
eprovisional reference points: Noting that the Commission in 2012 agreed to
Recommendation 12/14 on interim target and limit reference points, the
following should be noted:

a. Fishing mortality: Current fishing mortality is considered to be
below the provisional target reference point of Fysy, and thus, below
the provisional limit reference point of 1.4*Fysy.

b. Biomass: Current spawning biomass is considered to be below the
target reference point of SBusy, and therefore, below the limit
reference point of 0.4*SBysy (Fig. 1).

TABLE 4. Swordfish: Southwest Indian Ocean assessment - Kobe 2 Strategy Matrix,
indicating a range of probabilities across three assessment approaches. Probability
(percentage) of violating the MSY-based reference points for five constant catch
projections (2009 catch level, £ 20% and + 40%) projected for 3 and 10 years

Reference point and Alternative catch projections (relative to 2009) and probability
projection timeframe (%) of violating reference point

60% 80% 100% 120% 140%

(12,502t)  (16,670t)  (20,8371) (25,004t  (29,1721%)
Bo12 < Bumsy 0-15 0-20 0-25 0-30 12-32
Fao12 > Fumsy 0-1 0-5 0-8 0-18 13-34
Boig < Busy 0-15 0-20 0-25 0-32 18-34
Fao019 > Fusy 0-1 0-5 0-8 0-18 19-42

SUPPORTING INFORMATION

(Information collated from reports of the Working Party on Billfish and other sources as
cited)

CONSERVATION AND MANAGEMENT MEASURES

Swordfish in the Indian Ocean is currently subject to a single direct conservation and
management measure adopted by the Commission: Resolution 12/11 On The
implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating Non-Contracting Parties. This Resolution applies a freezing of fishing
capacity for fleets targeting swordfish in the Indian Ocean to levels applied in 2007. The
Resolution limits vessels access to those that were active (effective presence) or under
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construction during 2007, and were over 24 metres overall length, or under 24 meters if
they fished outside the EEZs. At the same time the measure permits CPCs to vary the
number of vessels targeting swordfish, as long as any variation is consistent with the
national fleet development plan submitted to the IOTC, and does not increase effective
fishing effort. This Resolution is effective for 2012 and 2013.
eResolution 10/02 mandatory statistical requirements for IOTC Members and
Cooperating non-Contracting Parties (CPC's).
eResolution 10/08 Concerning a record of active vessels fishing for tunas and
swordfish in the IOTC area.
eRecommendation 10/13 On the implementation of a ban on discards of skipjack
tuna, yellowfin tuna, bigeye tuna, and non targeted species caught by purse
seiners.
eResolution 11/04 On a regional observer scheme
eResolution 12/03 On the recording of catch and effort by fishing vessels in the
IOTC area of competence
eResolution 12/07 Concerning a record of licensed foreign vessels fishing for IOTC
species in the IOTC area of competence and access agreement information
eResolution 12/11 On The implementation of a limitation of fishing capacity of
Contracting Parties and Cooperating Non-Contracting Parties

FISHERIES INDICATORS

General

Swordfish (Xiphias gladius) is a large oceanic apex predator that inhabits all the world’s
oceans (Fig. 2). Throughout the Indian Ocean, swordfish are primarily taken by longline
fisheries, and commercial harvest was first recorded by the Japanese in the early 1950’s
as a bycatch/byproduct of their tuna longline fisheries. Swordfish life history
characteristics, including a relatively late maturity, long life and sexual dimorphism,
make the species vulnerable to over exploitation. Table 5 outlines some of the key life
history traits of swordfish specific to the Indian Ocean.

Fig. 2. Swordfish: The worldwide distribution of swordfish (Source: Nakamura 1984)
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TABLE 5. Swordfish: Biology of Indian Ocean swordfish (Xiphias gladius)

Parameter

Description

Range and
stock structure

Entire Indian Ocean down to 50°S. Juvenile swordfish are commonly found in tropical and subtropical waters and migrate to
higher latitudes as they mature. Large, solitary adult swordfish are most abundant at 15-35°S. Males are more common in
tropical and subtropical waters. By contrast with tunas, swordfish is not a gregarious species, although densities increase in
areas of oceanic fronts and seamounts. Extensive diel vertical migrations, from surface waters during the night to depths of
1000 m during the day, in association with movements of the deep scattering layer and cephalopods, their preferred prey. A
recent genetic study did not reveal any structure within the Indian Ocean with the markers used, however the hypothesis of a
population structuring at the regional level cannot be discarded and needs to be investigated using different markers or
approaches. Results obtained from the markers used may simply be a matter of the resolving power of the markers used,
which may simply have been insufficient for detecting population subdivision. Spatial heterogeneity in stock indicators
(catch—per—unit—effort trends) indicates the potential for localised depletion of swordfish in the Indian Ocean.

Longevity 30+ years

Maturity Age: females 6-7 years; males 1-3 years

(50%) Size: females ~170 cm LJFL; males ~120 cm LJFL

Spawning Highly fecund batch spawner. May spawn as frequently as once every three days over a period of several months in spring.

season Known spawning ground and season are: tropical waters of Southern hemisphere from October to April, including in the
vicinity of Reunion Island.

Size (length Maximum: 455 cm lower-jaw FL; 550+ kg total weight in the Indian Ocean. Sexual dimorphism in size, growth rates and size

and weight) and age at maturity - females reach larger sizes, grow faster and mature later than males. Most swordfish larger than 200 kg

are female.

Recruitment into the fishery: varies by fishing method; ~50 cm LJFL for longline fisheries. By one year of age, a swordfish
may reach 90 cm lower-jaw FL (~15 kg). The average size of swordfish taken in Indian Ocean longline fisheries is between 40
kg and 80 kg (depending on latitude).

L-W relationships for the Indian Ocean are: females TW=0.00002409*LJFL"2.86630,

males TW=0.00006289*LJFL**2.66196, both sexes mixed TW=0.00001443*LJFL"2.96267. TW in kg, LJFL in cm

Sources: Froese & Pauly 2009, Muths et al. 2009, Poisson & Fauvel 2009, Bach et al. 2011, Romanov,
Romanova, 2012

Swordfish: Catch trends

Swordfish are caught mainly using longlines (95%) and drifting gillnets (4%) (Table 6,
Fig. 3). Between 1950 and 1980, catches of swordfish in the Indian Ocean slowly
increased in tandem with the level of coastal state and distant water fishing nation
longline effort targeting tunas and sharks (Figs. 3, 4). Swordfish were not targeted by
industrial longline fisheries before the early 1990’s, however with the introduction of
night fishing using longlines baited with squid and light sticks, catches increased post

1990.

Since 2004, annual catches have declined steadily (Fig. 4), largely due to the continued
decline in the number of active Taiwan,China longliners in the Indian Ocean (Fig. 5).
Annual catches since 2004 have been dominated by the Taiwan,China and EU fleets
(Spain, UK, France and Portugal), with the fishery extending eastward due to the effects
of piracy actions (Fig. 5, Table 7).
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Fig. 5a—b. Swordfish: Time-area catches (total combined in tonnes) of swordfish as reported for the
longline fleets of Japan (JPN), Taiwan,China (TWN), and EU-Spain (ESP), the latter directed at swordfish,
for 2010 and 2011 by type of gear. Red lines represent the boundaries of the areas used for the

TABLE 6. Swordfish: Best scientific estimates of the catches of swordfish by type of

fishery for the period 1950-2011 (in metric tons) (Data as of October 2012)

By decade (average) By year (last ten years)
Fishery
1950s 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
ELL 9 1,846 9,998 8,903 9,470 | 12,740 | 14,966 | 12,998 | 11,534 8,196 8,155 9,518 7,790
LL 283 1,426 2,134 4,337 21,576 17,632 20,450 24,262 21,686 15,318 14,775 13,255 10,546 11,257 9,440 7,909
oT 41 42 47 319 1,097 2,288 2,560 2,693 2,578 1,615 2,546 1,823 2,203 1,425 2,369 3,932
Total 323 1,468 2,181 4,665 | 24519 | 29918 [ 31,913 | 36,424 | 37,004 | 31,900 | 30,319 | 26,612 | 20,945 | 20,837 | 21,327 | 19,631

Fisheries: Swordfish longline (ELL); Other longline (LL); Other fisheries (OT)
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TABLE 7. Swordfish: Best scientific estimates of the catches of swordfish by fishing
area for the period 1950-2011 (in metric tons) (Data as of October 2012)

By decade (average) By year (last ten years)

Area 1950s 1960s 1970s 1980s 1990s 2000s 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
NwW 85 534 637 1,444 7,195 9,362 12,066 14,622 11,928 10,694 10,001 8,080 5,916 3,649 2,025 1,260
SW 14 258 468 753 8,685 7,621 7,466 4,092 6,305 9,779 8,826 7,376 6,185 6,531 8,046 6,559
NE 187 467 750 2,098 5,653 6,787 5,988 8,278 8,401 5,176 6,919 5,913 5,269 7,551 7,446 8,472
SE 37 209 326 371 2,986 6,149 6,393 9,431 10,370 6,250 4,572 5,242 3,575 3,106 3,810 3,339

Total 323 1,468 2,181 4,666 24,519 29,919 31,913 36,423 37,004 31,899 30,318 26,611 20,945 20,837 21,327 19,630

Areas: Northwest Indian Ocean (NW); Southwest Indian Ocean (SW); Northeast Indian Ocean (NE);
Southeast Indian Ocean (SE); Southern Indian Ocean (OT)

Swordfish: Uncertainty of time—area catches

Retained catches are fairly well known (Fig. 6); however catches are uncertain for:

¢Drifting gillnet fisheries of Iran and Pakistan: To date, Iran has not reported catches
of swordfish for its gillnet fishery. Although Pakistan has reported catches of
swordfish they are considered to be too low for a driftnet fishery (catches of
swordfish in recent years represent less than 2% of the total catches of swordfish
in the Indian Ocean).

eLongline fishery of Indonesia: The catches of swordfish for the fresh tuna longline
fishery of Indonesia may have been underestimated in recent years due to
insufficient sampling coverage. Although the new catches estimated by the
Secretariat are thought to be more accurate, swordfish catches remain uncertain,
especially in recent years (where they represent around 6% of the total catches
of swordfish in the Indian Ocean).

eLongline fishery of India: India has reported very incomplete catches and
catch-and-effort data for its longline fishery. Although the new catches estimated
by the Secretariat are thought to be more accurate, catches of swordfish remain
uncertain (catches of swordfish in recent years represent less than 3% of the total
catches of swordfish in the Indian Ocean).

el ongline fleets from non-reporting countries (NEI): The Secretariat had to estimate
catches of swordfish for a fleet of longliners targeting tunas or swordfish and
operating under flags of various non-reporting countries. The catches estimated
since 2006 are, however, low (they represent around 6% of the total catches of
swordfish in the Indian Ocean).

eThere have not been significant changes to the catch series of swordfish since the
WPB in 2010. Changes since the last WPB refer to revisions of historic data
series for the artisanal fisheries of Indonesia and India. These changes, however,
did not lead to significant changes in the total catch estimates.

eDiscards are believed to be low although they are unknown for most industrial
fisheries, mainly longliners. Discards of swordfish may also occur in the driftnet
fishery of Iran, as this species has no commercial value in this country.
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Fig. 6. Swordfish: Uncertainty of annual catch estimates for swordfish (Data as of October 2012). Catches
below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and species by the
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A) refer to fleets for which no major inconsistencies have been found to exist. Light bars represent data for
artisanal fleets and dark bars represent data for industrial fleets

Swordfish: Fish size or age trends (e.g. by length, weight, sex and/or maturity)

In general, the amount of catch for which size data for the species are available before
2005 is still very low and the number of specimens measured per stratum has been
decreasing in recent years.

e Average fish weight (Fig. 7) can be assessed for several industrial fisheries
although they are incomplete or poor quality for most fisheries before the
early-80s and in recent years (low sampling coverage and time-area coverage of
longliners from Japan). The average weights of swordfish are variable but show no
clear trend. It is considered encouraging that there are no clear signals of declines
in the size-based indices, but these indices should be carefully monitored, as
females mature at a relatively large size, therefore, a reduction in the biomass of
large animals could potentially have a strong effect on the spawning biomass.

e Catch-at-Size(Age) data are available but the estimates are thought to have been
compromised for some years and fisheries due to:

o the uncertainty in the catches of swordfish for the drifting gillnet fisheries of
Iran and the fresh-tuna longline fishery of Indonesia.

o the total lack of size data before the early-70s and poor coverage before the
early-80s and for most artisanal fisheries (Pakistan, India, Indonesia).

o the paucity of size data available from industrial longliners since the
early-1990s (Japan, Philippines, India and China).

o the lack of time-area catches for some industrial fleets (Indonesia, India,
NEI).

o the paucity of biological data available, notably sex-ratio and sex-length-age
keys.
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Swordfish: Effort trends

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five
degree square grid for 2010 to 2011 are provided in Fig. 8, and total effort from purse
seine vessels flagged to the EU and Seychelles (operating under flags of EU countries,
Seychelles and other flags), and others, by five degree square grid and main fleets, for
the years 2010 and 2011 are provided in Fig. 9.
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Fig. 8. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets,
for the years 2010 (left) and 2011 (right) (Data as of October 2012)

LLJP (light green): deep-freezing longliners from Japan

LLTW (dark green): deep-freezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa,
Rep. of Korea and various other fleets)
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Fig. 9. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main
fleets, for the years 2010 (left) and 2011 (right) (Data as of October 2012)
PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU

countries, Seychelles and other flags)
PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners

of Soviet origin) (excludes effort data for purse seiners of Iran and Thailand)

Swordfish: Catch—per—unit—effort (CPUE) trends

The following CPUE series were used in the stock assessment models for 2011 (Figs. 10
and 11), while the relative weighting of the different CPUE series were left to the
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individual analyst to determine and justify.

e Japan data (1980-2009): Series 3.2 from document IOTC-2011-WPB09-14,

which includes fixed latitude and longitude effects, plus environmental effects.
(1995-2009):  Model 10  from

e Taiwan,China
I0TC-2011-WPB09-23, which includes fixed latitude and longitude effects,

data

plus environmental effects.

e EU,Spain data (2001-2009): Series 5 from document 10TC-2011-WPB09-23,
calculated for the southwest area only (includes sub-region factors and species
ratio factors) area and run 1 for the assessment of whole Indian Ocean.

e EULa
(I0TC-2010-WPB-03).
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Fig. 10. Swordfish: Aggregate Indian Ocean CPUE series for swordfish. Series
have been rescaled relative to their respective means from 1995-2010
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STOCK ASSESSMENT

The stock structure of the Indian Ocean swordfish resource remains under investigation,
but currently uncertain. The southwest region was identified as a management unit of
particular concern, because it seems to be more depleted than other regions in the Indian
Ocean, and may have limited mixing with other regions.

The range of quantitative modelling methods were applied to the swordfish assessment
in 2011, ranging from the highly aggregated ASPIC surplus production model to the
age-, sex- and spatially-structured SS3 analysis. The different assessments were
presented to the WPB in documents 10TC-2011-WPB09-17, 18, 19 and 20. Each
model is summarised in the report of the Ninth Session of the WPB
(10TC-2011-WPB09-R).

There is value of comparing different modelling approaches. The structured models are
capable of a more detailed representation of complicated population and fishery
dynamics, and integrate several sources of data and biological research that cannot be
considered in the simple production models. However, there are a lot of uncertainties in
basic swordfish biology (e.g. growth rates, M, stock recruitment relationship), and it is
difficult to represent all of these uncertainties. In contrast, the production models often
provide robust estimates regardless of uncertainties in basic biological characteristics.
However, sometimes the ASPIC model can have difficulty fitting long time series, and
production models in general cannot represent some important dynamics (e.g. arising
from complicated recruitment variability).

The swordfish stock status was determined by qualitatively integrating the results of the
various stock assessments undertaken in 2011. The WPB treated all analyses as equally
informative, and focussed on the features common to all of the results, as well as the
latest catch and effort trends (Tables 1 and 8).
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TABLE 8. Swordfish: Key management quantities from the 2011 Stock Synthesis 3
assessments, for the aggregate and southwest Indian Ocean. Values represent the 50"
(5"-95™) percentiles of the (plausibility-weighted) distribution of maximum posterior
density estimates from the full range of the models examined

Management Quantity Aggregate Indian Ocean Southwest Indian Ocean
2011catch estimate 19,631t 6,559 t

Mean catch from 2007-2011 21,870t 6,939t

MSY 29,900 34,200 7,100 t-9,400 t

Data period used in assessment 1951-2009 1951-2009
Fao00/Fmsy 0.50 (0.23-1.08) 0.64 (0.27-1.27)
B200s/Bmsy - -
SB200s/SBmsy 1.59 (0.94-3.77) 1.44 (0.61-3.71)
B200s/Bo - -

SB200s/SBo 0.35 (0.22-0.42) 0.29 (0.15-0.43)

B2009/Bo, F=0
SB2009/SBo, F=0 — -
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