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Agreement on the Conservation of Albatrosses and Petrels
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A StockProduction Model Incorporating Covariates
Biomass (total)

Biomass which produces MS
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Coefficient of variance
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European Union
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EXECUTIVE SUMMARY

The Fifteenth Session of the Indian Ocean Tuna Commsson ( | OTC) Scienti fic Cor
Seychelles, from 10 to 15 December 2012. A totddindividuals attended the Session, comprised of 46 dele
from 21 Member countries and 0 delegates from CooperatingQéotracting Parties, aselV as 9 observers ar
invited experts.

NOTING thatTable 1lin this report provides an overview of the stock status and management advice for each
under the IOTC mandate as well as species directly impacted by fisheriesdoand tundike species, the S
AGREED to an Executive Summary for each species or species group as detailed below.

The following are a subset dhe complete recommendations from the SC15 to the Commission, which
provided atAppendix XXXVIII.

Tunai Highly migratory species

The SCRECOMMENDED that the Commission note the management advice developed for each tropi
temperate tuna species as providethéExecutive Summary for each species.

0 Albacore Thunns alalungd i Appendix IX

0 Bigeye tungThunnus obesy$ Appendix X

o Skipjack tungKatsuwonus pelamis Appendix Xl

o0 Yellowfin tuna(Thunnus albacargs Appendix Xl

Billfish

The SCRECOMMENDED that the Commission note the management advice developed for each billfish sp
provided inthe Executive Summary for each species:
o Swordfish Kiphias gladiuyi Appendix Xl
Black marlin(Makaira indicg i Appendix XIV
Blue marlin Makaira nigrican3 i Appendix XV
Striped marlin(Tetrapturus audaxi Appendix XVI
Indo-Pacific sailfish(Istiophorus platypterys: Appendix XVII

O O OO

Tuna and mackerel Neritic species

The SCRECOMMENDED that the Commission note the management advice developed for each neritic tunag
as provided inthe Exeative Summary for each species:

Bullet tuna Auxis rocheii Appendix XVIII

Frigate tunaAuxis thazardli Appendix XIX

Kawakawa Euthynnus affinisi Appendix XX

Longtail tuna Thunnus tonggdli Appendix XXI

Indo-Pacific king mackerel§comberomorus guttafLis Appendix XXII

Narrowbarred Spanish mackerédomberomorus commergdnAppendix XXIII

O O0OO0OO0OO0Oo

Sharks

The SCRECOMMENDED that the Commission note the management advice developed for a subset ¢
species commonly caught in IOTC fisheries for tuna andlikeapecies:
0 Blue sharksRrionace glaucai Appendix XXIV
Oceanic whitetip shark¥archarhinus longimangs Appendix XXV
Scalloped hammerhead shafsphyrna lewinii Appendix XXVI
Shortfin mako sharkdsurus oxyrinbug 1 Appendix XXVII
Silky sharkgCarcharhinus falciformisi Appendix XXVIII
Bigeye thresher sharkélopias superciliosys Appendix XXIX
o Pelagic threstr sharkgAlopias pelagicusi Appendix XXX

O O O0OO0OOo

Marine turtles

The SCRECOMMENDED that the Commission note the management advice developed for marine tur
provided inthe Executive Summamncompassing all six species folin the Indian Ocean:
0 Marine turtles” Appendix XXXI
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Seabirds

The SCRECOMMENDED that the Commission note the management advice developed for seabirds, as prg
the Executive Summargncompassing all species coomty interacting with IOTC fisheries for tuna and ttlike
species:

0 Seabirdd Appendix XXXII

Report of the Eighth Session of the Working Party on Ecosystems and Bycatch (WPEBOS8)

Data reportingrequirements

(para.89 NOTING that despite the mandatory reporting requirements detailed in Resol0&% 10/02, 10/06
12/03 and 12/04, bycatch data remain largely unreported by CPCs and tiREGCMMENDED that the
Compliance Committee and the Comsms address this necompliance by taking steps to develop mechani
which would ensure th&@PCs fulfil their bycatch reporting obligations.

Gillnet fisheries of the Indian Ocean

(para.90 The SCNOTED that gilinet fisheries @& expanding rapidly in the Indian Ocean, with gillnets often b
longer than 2.5 km in contravention with UN and IOTC Resolutions, and that their use is considered tc
substantial impact on marine ecosysteM@TING that in 2012 the Commission ade@ Resolution 12/01 on th
implementation of the precautionary approach, the majority of theRECOMMENDED that the Commissiol
freeze catch and effort by gillnet fisheries in the Indian Ocean in the near tuttirsufficient information has bee
gattered to determine the impact of gillnet fleets on IOTC stocks and bycatch species caught by gillnet
targeting tuna and tudike species, noting that the implementation of any such measure would be difficult.

Sharksi Status of catch statisticsa data reporting

(para.99 NOTING that Resolution 10/0Znandatory statistical requirements for IOTC members and Cooper
Non-Contracting Parties (CPC's) makes provision f or d ahe mostcommioydcaught
shark species and, where possible, to the less common shark &peciesvi t hou't gi vi ng ¢
common and less common species, and recognisegeneral lack of shark data being recorded and reported {
IOTC Secretariat, th6&C RECOMMENDED that Resolution 10/02 is revised in order to include the list of f
commonly caught elasmobranch speci€able 3 for which nominal catch data shall be reported as part o
statistical requirement for IOTC CR.

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

(para.119) The SCRECOMMENDED that, in line with Recommendation 12/15 on the best available scibedést
of shark species (or groups of species) for longline gear under Resolution 12/03 should be supplemented by
shark species which were estimated to be at risk in longline fisheries by the ERA conducted in 2012, the s
(Carcharinus falciformis) and the oceanic whitetip sharlCgrcharinus longimanys The SCADVISED the
Commission to define the most appropriate means of collecting this additional information, considering the lir]
of both options (logbooks and/or regional obserscheme) presented in paragrapb®and109.

Sharksi Fin to body weight ratio

(para.111)rhe SCADVISED the Commission to consider, that the best way to encourage Fshiiin of sharks, tc
ensure accurate catch statistics, and to facilitate the collection of biological information, is to revise th
Resolution 05/0%oncerning the conservation of sharks caughtsaociation with fisheries managed by 103@h
thatall sharks must be landed with fins attached (naturally or by other means) to their respective carcass.
the SCNOTED that such an action would have practical implementation and safety issues for some fleets
degrade the quality of the pnact in some cases. The RECOMMENDED all CPCs to obtain and maintain t
best possible data for IOTC fisheries impacting upon sharks, including improvéessdeatification.

Sharksi Wire leaders/traces

(para.113 On the bas of information presented to the SC in 2011 and in previous years, RESGGNISED that
the use of wire leaders/traces in longline fisheries may imply targeting of sharks. The SC th
RECOMMENDED to the Commission that if it wishes to reduce catths of sharks by longliners it should proh
the use of wire leaders/traces.

Marine turtlesi Data and reporting requirements

(para.113% The SC RECOMMENDED that IOTC Resolution 12/04n the conservation of marine turtlés
strengthened to ensure that CPCs report annually on the level of incidental catches of marine turtles by g
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provided afTable 6
Report of the FourthSession of the Working Party on Methods (WPMO04)
Capacity building

(para.128% The SCRECOMMENDED that the IOTC Secretariat coordinate the developmentaliery of severa
training workshops focused on providing assistance to developing CPCs to better understand the MSE
including how referece points and harvest control rules are likely to function in an IOTC context. The implicat
IOTC Resolution 12/0bn the implementation of the precautionary approaold IOTC Recommendation 12/b4
interim target and limit reference poinshouldbe incorporated into the workshop. The BEQUESTED that the

Commi ssi onds bappragpeate funds fordghis pusposa.t e
Report of the Second Session of the Working Party on Neritic Tunas (WPNTO02)

(para.16» The SCRECOMM ENDED that the Commission note that neritic tuna and dikeaspecies under th
IOTC mandate have become as important or more important as the three tropical tuna species (bigeye tun
tuna and yellowfin tuna) to most IOTC coastal states witttal estimated catch of 605,359 t being landed in 2
and as a result, should be receiving appropriate management resources from the IOTQdritiattina species al
in many cases, the major commercial tuna and-liipaspecies being exploited bite majority of Indian Ocea
coastal states and as such, should be given the same status in terms of time and resource investment.

Matters common to Working Parties
Capacity building activities

(para.17y The SCRECOMMENDED thatthe Commission increase the IOTC Capacity Building bulilgetso that
capacity building workshops/training can be carried out in 2013 and 2014 on the collection, reporting and ar
catch and effort data for neritic tuna and tlike species. Wher appropriate this training session shall incl
information that explains the entire IOTC process from data collection to analysis and how the information ¢
is used by the Commission to develop Coveion and Management Measures.

Dedicated workhop on CPUE standardisation

(para.189)NOTING the combined recommendations from the WPB, WPTmMT and WieTHold a dedicatec
workshop on CPUE standardisation, the RECOMMENDED that a dedicated, informal workshop on CP
standadisation, including issues of interest for other IOTC species, should be carried out before the next

stock assessments in 2013. Teems of reference (TORSs) for the workshop are provided in AppendiXWHEere
possible it should include a rangé iavited experts, including those working on CPUE standardisation in

ocean/RFMOs, in conjunction with scientists from main tuna fishing countries, and supported by thé¢
Secretariat The I0TC Secretariat shall include a budget item for this vogks for the consideration of th
Commission.

On Interim Target and Limit Reference Points

(para.193 NOTING the completion of the MSE work on tropical tunas is likely to take several years, and t
lack of data or informatin to improve the work on formal stock assessments should not hinder the applicatio
Precautionary Approach, the RECOMMENDED that the Commission consider the adoption of the interim te
and limit reference points as a Resolution. Furthermiatetim harvest controls rules should be considered by
Commission for adoption in the Resolution.

Employment of a Fisheries Officer (Science)

(para.19% NOTING the rapidly increasing scientific workload at the IOTC Secrtaimcluding a wide range ¢
additional science related duties assigned to it by the SC and the Commission, and that the current Fishe
supporting the IOTC scientific activities will depart at the end of February 2013, the SC sR&CQHMMENDED

that the Commission approve the hiring of a Fishery Officer (Science) to work on a range of matters in supp
scientific process, including but not limited to science capacity building, bycatch and regional observer schen

Review of the Draft, ad Adoption of the Report of the Fifteenth Session of the Scientific Committee

(para.25) The SCRECOMMENDED that theCommissionconsider the consolidated set of recommendatio
arising from SC15provided atAppendix XXXVIII .
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TABLE 1. Status summary fospecies of tuna and tufiie species under tHOTC mandate, as well as othgpeciesmpacted by IOTC fisheries

Stock

Indicators

Prevt | 2010 | 2011 | 2012

Advice tothe Commission

Temperate andtropical tuna
states.

stocks: These are the main stodisingexploitation by industrialandto a lesser extengyrtisanal fisheries tbughout the Indian Ocean, both the high seas and in the EEZ of coast

Albacore
Thunnus alalunga

Catch 2011:
Average catch 200i72011:

MSY (80% CI)):
Fao10Fmsy (80% CI):
SB2010SBusy (80% CI):
SBy01d SB1aso (80% ClI):

38,946t
41,609t

33,300 t (31,10085,600 t)
1.33 (0.91.76)

1.05 (0.541.56)

0.9 (n.a.)

Maintaining or increasing effort in the core albacore fishing groun
likely to result in further declines in albacore biomass, productivity
CPUE. The impacts of piracy in the western Indian Ocean katted
in the displacement of a substantial portion of longline fishing e
into the traditional albacore fishing areas in the southern and ed
Indian Ocean. It is therefore unlikely that catch and effort on alba
will decline in the near futureinless management action is tak
<click here for full stock status summary

Bigeye tuna
Thunnus obesus

Catch in 2011:
Average catch 2062011:

MSY (1000 t):
2,

87,420t
101,639t

ss$
114t (95i 183t)

ASPM*
103t (87i 119t)

The recent declines in longline effort, particularly from the Japar
Taiwan,China and Republic of Korea longline fleets, as well as ¢
seineeffort have lowered the pressure on the Indian Ocean bigeye
stock, indicating that current fishing mortality would not reduce
population to an overfished state in the near futsicéck here for full
stock status summg>

FourFmsy:  0.79(0.501.22)  0.67 (0.480.86)
2SB.,mSBusy: 1.20(0.881.68) 1.00 (0.771.24)
2SB,,/SBy;  0.34(0.260.40) 0.39
Skipjack tuna Catch 2011: 398,240t
Katsuwonus pelamis Average catch 20072011: 435,527 t
MSY (1000 t): 4781 (359598 t)

The recent declines in catches are thought to be caused by a
decrease in purse seine effort as well as due to a decline in CP
large skipjack tuna in the surface fisheries. Catches in 2010 (428,
and 2011 (398,240 t) as well as the average level of catches df !
2011 (435,527 t) are below MSY targets though may have exce
them in 2005 and 2006click here for full stock status summary

Foo11Fwsy: 0.80(0.680.92)

SBy011SBwsy:  1.20 (1.011.40)

SBy01#SBy: 0.45 (0.250.65)
Yellowfin tuna Catch 2011: 302,939t
Thunnus albacares Average catch 2002011: 302,064 t

MSY (1000t): 344 (290453)

F2010FMSY: 0.69 (059 090)

SBy010SBwsy:  1.24 (0.911.40)

SB,01dSBy:  0.38 (0.280.38)

The decrease in longline and purse seine effort ientegears hag
substantially lowered the pressure on the Indian Ocean stock
whole, indicating that current fishing mortality has not exceeded
MSY-related levels in recent years. If the security situation in
western Indian Ocean were to improgaegapid reversal in fleet activit
in this region may lead to an increase in effort which the stock n
not be able to sustain, as catches would then be likely to exceed
levels. <lick here for full stock status summary
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Stock

Indicators

Prev

2010

2011

2012

Advice to the Commission

Billfish: These are the billfis

targeted by most fleets, but

Swordfish (whole 10) Catch 2011: 19,631t
xiohias aladius Average catch 2002011: 21,870t
P g MSY: 29,90G 34,200 t
Fao0oFmsy: 0-50: 0.63
SBro0eSBusy: 1.071.59
SByoodSBy:  0.3000.53
Swordfish (southwestO) Catch 2011: 6,559t
Average catch 2062011: 6,939t

Xiphias gladius

h stocks being exploitation by industrial and artisanal fisheries throughout the Indiabdfltearthe high seas and in the EEZ of coastal states. The marlins and sailfish are no
are caught and retained as byproduct by the main industrial fisheries. They are impoebsedsrwmiscale and artisanfisheries or as targets in recreational fisheries.

The decrease in longline catch and effort in recent years has lo
the pressure on the Indian Ocednck as a whole, indicating thg
current fishing mortality would not reduce the population to
overfished state. There is a low risk of exceeding MB¥ed referenc
points by 2019 if catches reduce further or are maintained at cu
levels until 2019<11% risk that By;9< Bysy, and <9% risk that 519
> Fysy). <click here for full stock status summary

The decrease in catch and effort over the last few years in the sou
region has reduced pressure on this resource. However, in

catches exceeded the maximum recomradntly the WPB09 an
SC14 in 2011 (6,678, with 8,046 t caught in this region. The WPB

F )l\:/l SY: (7)(152'011199400t est_imated thathe_re is a low risk of exceeding MSjesgd referenc
SB, ZOgB:A"SYj 0.73 1.44 points by 2019 if catches reduce further or are maintained at
SOOQ SSY : ) levels (<25% risk that B0 < Busy, and <8% risk that F2019 >Ey).
BaoodSBy: 0.1610.58 There is a risk of reversing the rebuilding trend if there is any incr
in catch in this regiorgclick here for full stock status summary
Catch 2011: 6,890t Longline catch and effort for black marlin in recent years has conti
Average catch 2062011: 6,292t to increase to a total of 7,021 tonne<D10. Although a lower catch ¢
Black marlin 6,890 tonnes was caught in 2011, the pressure on the Indian
Makaira indica MSY (range): K stock as a whole remains highly uncertain. Thus, there ren
ge):  unknown insufficient information to evaluate the effect this will have on
resource<click here for full stock status summary
Catch 2011: 12,115t The decrease in longline catch and effort in recent years has lo
Average catch 2002011: 9,443t the presure on the Indian Ocean stock as a whole, although
catches increased substantially to 12,115 t. There is insuffi
Blue marlin infprmgtion_ to eval_uate the effect this_ will have on the_resource a
Makaira nigricans point in time. Given the concerning rgsults obtained frdm
MSY (range): unknown preliminary stock assessments carried out in 2012 for blue marlir]
data and other inputs for stock assessment urgently needs to be
so that a new assessment may be carried out in 2@li8k here for
full stock status summaey
Catch 2011: 1,885t The decrease in longline catch and effort in recent years has lo
Average catch 2002011: 2,245+t the pressure on the Indian Ocean stock as aeylmawever there i
insufficient information to evaluate the effect this will have on
Striped marlin resource. Given the concerning results obtained from the prelim
Tetrapturus audax MSY (range): unknown stock assessments carried out in 2012 for striped marlin, the dat
9e): other inputs for stock asssment urgently needs to be revised so th
new assessment may be carried out in 28&Bck here for full stock
status summary
Catch 2011: 32,503t The increase in longline catch and effort in recent years is a subsit
Indo-Pacific Sailfish Average catch 20072011: 27,103 t cause for concern for the Indian Ocean stock as a whole, howevel|
Istiophorus platypterus . is not sufficient information to evaluate the effect this will hanethe
MSY (range): unknown

resource<click here for full stock status summary
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Stock

Indicators

Prev

2010 | 2011 | 2012

Advice to the Commission

Neritic tunas and mackerel: These six species have become as important or more important as

the three tropical tuna speciesébigldpgatk tuna and yellowfin tuna) to most IOTC coastal states with a to
estimated catch of 605,359 t being landed in 2011. They are caught primarily by coastal fisheries, includsugleniadlustrial and artisanal fisheries. They are almosyaleaught within the EEZs of 10 coastal
states. Historically, catches were often reported as aggregates of various species, making it difficult to o

btain agia foraséock asses

sment analyses.

The continued increase of annual catches for these species are li
have further increased the pressure on the Indian Ocean stock
whole, however there is not sufficient information to evaluate the e

this will have on the resourcefResearch emphasis on improvi
indicators and exploration of stock structure and stock assess
approaches for data poor fisheries are warranted.

bullet tuna<click here for full stock status summary

frigate tuna<click here for full stock status summary
kawakawacclick here for full stock status summary
longtail tuna<click here for full stock status summyar

Indo-Pacific king mackerekclick here for full stock statu

summary
narrowbarred Spanish mackeretlick here for full stock

= = =4 =8 -8 -4

Catch 2011: 4,949t
E‘U”,et tung ) Average catch@7 2011; 2,961t
LxIs rochel MSY (range): unknown
Frigate tuna Catch 2011: 83,210t
Au?(is thazard Average catch 2002011: 75,777t
MSY (range): unknown
Catch 2011: 143,393t
KaV\r/]akawa i Average catch 2002011: 134,314t
Euthynnus affinis MSY (range): unknown
. Catch2011: 177,795t
#ﬁ”gta" “tma | Average catch 2002011; 134,871t
unnus tonggo MSY (range): unknown
o Catch 2011: 49,832t
Indo-Pacific king mackerel Average catch 2002011: 44,457 t
Scomberomorus guttatus MSY (range): unknown
Narrowbarred Spanish Catch 2011: 146,180t
mackerel Average catch 2062011: 130,476t
Scomberomorus commersor MSY (range): unknown

status summary

Sharks: Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in asofisdoiesvtargeting IOTC species. Some fleets are known to actively targe
sharks and IOTC species simultaneously. As such, IOTC Members and Cooperaioniraicting Parties are required to report information at the same level of detail as for@Te€C1€pecies. The following are

the main species caught in IOTC fisheries, although the list is not exhaustive.

Blue shark
Prionace glauca

Reported catch 2011 9,540t
Not elsewhere included (nei) shark 55,135t

Average reported catch 20®011:

9,452 t

Not elsewhere includk(nei) sharks: 63,783 t
MSY (range): unknown

Oceanic whitetip shark
Carcharhinus longimanus

Reporteccatch 2011: 388t
Not elsewhere included (nei) shark 55,135t
Average reported catch 20011: 347t
Not elsewhere included (nei) shark 63,783t
MSY (range): unknown

Scalloped hammerhead shar}
Sphyrna lewini

Reported catch 2011 120t
Not dsewhere included (nei) shark 55,135t
Average reported catch 20011: 36t
Not elsewhere included (nei) shark 63,783 t
MSY (range): unknown

Shortfin mako

Isurus oxyrinchus

Reported catch 2011 1,361t
Not elsewhere included (nei) shark 55,135t

Average reported catch 20011:

1,207t

Maintaining or increasing effort will probably result in further declir
in biomass, productivity and CPUE. The impact of piracy in
western Indian Ocean has resulted in the displacement and sethis
concentration of a substantial portion of longline fishing effort i
certain areas in the southern and eastern Indian Ocean. It is the
unlikely that catch and effort asharkswill decline in these areas in th
near future, and may result incllised depletion.

1 blue shark slick here for full stock status summary

1  oceanic whitetip sharketick here for full stock status

summary
1  scalloped hammerhead shardiek here for full stock status

summary
1 shortfin mako sharkgtick here for full stock status

summary
silky shark <lick here for full stock status summary
bigeye thresher sharlckck here for full stock status

summary
1 pelagic thresher sharlckck here for full stock status

= =
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Not elsewhere included (nei) shark 63,783 t summary
MSY (range): unknown

Reported catch 2011 3,353 t
Not elsewhere included (nei) shark 55,135t
Average reportedatch 200v2011: 1,396t
Not elsewhere included (nei) shark 63,783 t
MSY (range): unknown

Silky shark
Carcharhinus falciformis

Reported catch 2011 330t
Not elsewhere included (nei) shark 55,135t
Average reported catch 200011: 68t
Not elsewhere included (nei) shark 63,783t
MSY (range): unknown

Bigeye thresher shark
Alopias superciliosus

Reported catch 2011 10t
Not elsewhere included (nei) shark 55,135t
Average reported catch 200011: 4t
Not elsewherericluded (nei) sharks 63,783 t
MSY (range): unknown

Pelagic thresher shark
Alopias pelagicus

I This indicates the last year taken into account for assessments carried out before 2010
2Current period {,,) = 2009 for SS3 and 2010 for ASPM.
3Central point estimate &dopted from the 2010 SS3 model, percentiles are drawn from a cumulative frequency distribution of MPD values with mbtilsasén Table 12 of 2010 WPTT report
(I0TCi 2010 WPTT12 R); the range represents tHeand 94" percentiles.
*Median point esmate is adopted from the 2011 ASPM model using steepness value of 0.5 which is the most conservative scenario @/auzswod @.8, which are more optimistic, are considered
to be as plausible as these values but are not presented for simplijicdte range represents the 90 percentile Confidence Interval.
Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (SB/SBusyO 1

Stock subject to overfishingf&/Fusy> 1)

Stock not subject to overfishing)éE/FMSYO 1

Not asgssed/Uncertain
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1. OPENING OF THE SESSION

1. The Fifteenth Session of the Indian Ocean Tuna C
Mahé, Seychelles, from 10 to 15 December 2012. A totélidfdividuals attended the Ssion, comprised of
46 delegates fron21 Member countries and O delegates from Cooperating@tmtracting Parties, as well s
observers and invited experts. The list of participants is providégpsndix |

2. The meeting was opened on 10 Decemi2012 by teB Chair Dr. Tom Nishida (Japanyho welcomed
participants to the Seychelles. The Chairtinfed participants that the Vigghair Mr. Jan Robinson was unable
to attend the Session and sent his apologies.

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

3. The SC ADOPTED the Agendaprovided & Appendix Il The documentgpresented to th&C are listed in
Appendix Ill.

4. NOTING that the current FAO ruleggarding 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 whi
would include any shotireals taken by participantsthe SCREQUESTED thatthe SC Chaimwrite to the FAO
office concerned anéhdicate that this rulés aseriousobstruction to the efficient working of IOTC meetings
The letter should include a request that a short 15 minute break should be allowed in the FAO rules, whi
would not be counted towards each three hour interpretation block.

3. ADMISSION OF OBSERVERS

5. The SCNOTED that at theSixteenthSession of the CommissioMembersdecided that its subsidiabodies
should be open to participation by observers from all those wiie &gended the current and/or previous
sessions of the Commission. Applications by new Observers should continue to follow the procedure as outlin
in Rule XIII of the IOTC Rules of Procedure.

6. The SCADMITTED the following observers to theffeenth Sesin of the SC:
T Indian Oceari SouthEast Asian Marine Turtle Memorandum of Understandi@$GEA)
1 International Seafood Sustainability Foundation (ISSF)
I Overseas Fishery Cooperation Foundation of Jap&cp
1 Marine Stewardship Council (MSC)
1 World Wide Fuml for Nature (a.k.a World Wildlife Fund, WWF)
Invited experts

7. The SCADMITTED the invited experts from Taiwan,China, under Rxilé andXl11.9 of the lOTC Rules of
Procedure, which states that the Commission may invite experts, in their individual gajpaeithhance and
broaden the expertise of tB€ and of itsWorking Parties.

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

8. The SC NOTED paper 10TC2012 SC15i 03 which outlined the decisions and requests made by the
Commissionat its Sixteenth Session, held fromi286 April 2012, specifically relating to the work of the SC
including thel5 Conservation and Management Measufi&sResolutions antlvo Recommendains) adopted
during the SessionThe SCAGREED to develop advice imesponse to each of thhequests made by the
Commission during the curreBession.

9. TheSCNOTED paperlOTCi 2012i SC15i 04 which outlineca number of Commission decisigiisthe form of
previous Resolutions that require a response fieenSC in 2012, and AGREED to develop advice to the
Commis$on in response to each request during the current session.
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5. SCIENCE RELATED ACTIVIT IES OF THE IOTC SECRETARIAT IN 2012

10.

11.

The SCNOTED paper IOTC2012i SC15i 05 whichprovidedan overview of the work undertaken by the IOTC
Secretariat in 2@, including the following key activities: Jecond/Norking Party on Neritic Tunas; &econd
stock assessment for skipjack tuna; 8nthe continued increase in participation at IOTC scientific meetings by
developing coastal stateagcluding via the submission of working papers.

The SCNOTED with thanks, the contributions of the staff of the IOTC Secretariat to the science process i
2012, in particularvia supportto the working party and SC meeting&cilitation of the I0TC Meeting
Participation Fund, improvements in the qualitysofne of thedatasetsbeing collected and submitted to the
IOTC Secretariat, preparation of the bycatch species identification guides, and through the facilitation of invite
experts to raise the standafdOTC meetings.

Meeting Participation Fund (MPF)

12.

13.

14,

15.

16.

The SC NOTED that the Commission, at its "6Session adopted revised rules of procedure for the
administration of the IOTC Meeting Participation Fund (MP&3 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 Resolutior
10/05, applications to the MPF are only eligible if the applicant intends to produce and present a working par
relevant to the working party thiaé/she wishes to attend, or a CPC National Report if the meeting is the SC.

The SCNOTED that the increased attendance by national scientists from developing CPCs to IOTC Workini
Parties andhe SC in 2012 (46 in 2012; 33 in 2011) was partly due to thEGOMPF, adopted by the
Commission in 2010 (Resolution 10/@5 the establishment of a Meeting Participation Fund for developing
IOTC Members and ne@ontracting Cooperating Parti¢s and RECOMMENDED that the Commission
maintain this fund into the future.

The SCNOTED that the MPF is currently funded through accumulated IOTC budgetary funds and voluntary
contributions by CPCs. The Commission may need to develop and implement a procedure for supplying funds
the MPF in thduture, as detailed in Resolutidd/05.

The SCRECOMMENDED that the rules of procedure for the administration of the IOTC meeting participation
fund be moadified to include funding for Chairs and V@eairs from IOTC developing coastal states, noting
that without access to this fund, tabkility of developing coastal state scientists to offer their services as Chairs
and ViceChairs will be very limited. The same rules for document provision shall apply to Chairs and Vice
Chairs funded by the MPF.

The SCNOTED that for 2011 and 2012, all RF recipients developed and presented at least one working paper
or National Report, relevant to the meeting in which the Commission funded their attendance. The pape
presented to IOTC meetings by MPF recipients have continued to improve in @saltdirect result of
improved attendance and participation by scientists from developing coastal states.

IOTC-OFCF Project, 2012

17.

18.

The SCNOTED paperlOTCi 2012 SC15 INFO1, which outlined the key activities undertaken by the I©TC
OFCF pojectin 2012. The Memoratum of Understanding between the IOTC 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 tH@TC area of competence, in particular to impralega collection
methods and the quality of fisheries statistics being reported to the IOTC Secretariat. Phases | and Il of 1
project ran for eight consecutive years. At the end of Phase Il the IOTC and the OFCF considered t
implementation of a new Pba 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 tf
proposal, the OFCF agreed to initiate Phase Il of tlegept, of which, the terms of referencicused on
strengtheimg doserverschemes.

The SCTHANKED Japan and the IOTC Secretariat for providing financial and technical support to assist th
implementation of the IOTC Observer Scheme in coastal countrieseofOTC area of competenceand
RECOMMENDED that Japan consider an extension of IOOECF Project activities in the future.

Glossaryof scientific terms acronyms and abbreviations

19.

NOTING paper 10TGC2012i SC15i INFO3 which providd a glossary of scientifiderms, acronyms and
abbreviations, and report terminology, for the most commonly used scientific terms in I0TC reports an
Conservation and Management Measures (CMMe SCENCOURAGED all authors of papers to be
submitted to the I0OTC to use the definittooontained in the glossaryhe SC indicated that it may wish to
modify these incrementally in the future.
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Species data catalogues

20. NOTING paperlOTCi 2012 SC15 INFO4 which provided data catalogues for IOTC species@R@s landing
those specieshe SCTHANKED the IOTC Secretariat for preparing the IOTC Data Catalogues, on the quality
of nominal catch, catehndeffort, and size frequency datand REQUESTED that the IOTC Secretariat
updates the Catalogues as new information become available.

21. The SCEXPRESSED concern thatn spite of the efforts by sonf@PCsand the IOTC Secretariat to impev
the quality of data collection, management and reporting in the E&& of competencéhe quality of the data
in the IOTC databasappeardo be worseningThe dedine in data qualityobservednay be associatedlith the
onset of piracy in the western tropical area in 2007, leading to a drop intiiitescand catches of some
industrial fleets that have traditionally reportadher quality data.

Pilot project: Improvements to data collections from artisanal fisheries

22. The SCNOTED paperlOTCi 2012 SC15 38 which provided an overview of thel@ project to improve data
collection for tuna, sharks and billfish from artisanal fisheries in the Indian O&gaaifically, the project
aimed at revisingatch statistics foindia, Indonesia and Sri Lanka frd@50to 2011

23. The SCACKNOWLEDGED the excellent work undertaken by the consultant in collaboration with the I0OTC
Secretariat in undertaking this thorough, difficultdanighly valuable workincluding the identification of
deficiencies in d& collection and reportinigy India, Indonesia and Sri Lanka

24. The SCNOTED the comments from various participamthich highlightedthat data collection andeportirg
abilitiesby CPCsarehighly variable CPCsindicated that thegre committed to continue to update and improve
data ollection and reporting systeras resources permit

25. The SCNOTED the difficulties that some CPCs had to provide the information requested by thetamnsul
which usually originate on fragmented data collection and management syatairthe difficulties that some
countries have to put together this information. The S®RESSEDthe need for all CP£to establish data
collection and management systemsasdisheries statistics can be produced for the whole country and as per
the mandatoryreporting requirement®r all CPCs

IOTC website development

26. The SCNOTED the work undertaken by the IOTC Secretariat antbmpanyto complete the new I0TC
website. Tle new website is expected to go live in early March, 2013 once it has been populated with a
historical IOTC documents and related material.

6. NATIONAL REPORTS FROM CPCs

27. The SC NOTED the 26 National Reports presented by CPE€ontracting parties andoopeating non
contracting partiesfor the meetingthe abstracts of which are providedAaipendixIV . The following matters
were raised in regard to the content of specific reports:

1 Australia: The SCNOTED that catch statistickor sharksin Australian recreational fisheries in the

IOTC area of competence are not well estimated at presémugh improvements are being mablee

SCalso noted thaho skipjack tunavas caught by Australian vessetsthe IOTC area of competenice

2012, as purse seine vessels limited their targeting to southern bluefin tuna

Belize NationalReport not presented orally as Belize was absent from the SC15 meeting.

China: Nil comments.

Comoros The SCNOTED that the current tagging research progfamded bythe South West Indian

Ocean Fisheries PrograrBWIOFB in the Comoros will cease #ite end of March 2013once the

current funding arrangement concludes

9 Eritrea: The SCEXPRESSED its disappointment that Eritrea did not provide a National Repuault

REQUESTED that the SC Chamemind Eritredo fulfil its reporting obligations to the IOTC.

9 European Union (EU): The SCNOTED thatthe EU report does not include shaikcardsby some of

the EU longline fleets for 2011, asrequested by the S@ the National Report templateThe EU

indicated that the information is provided in historical documents provided to the working parties. In ¢
guestion regardinghe EU observer programvhich resumed in 201%for purse seine vesselthe EU
indicated that the ctent coverage rate igpproximately 0%, although overage is limited to areas
which are not impacted by piracy activitigsost of the western Indian Ocgan

France (territories): Nil comments.

Guinea: The SCEXPRESSED its disappointment that Guinea didt provide a National Repoand

REQUESTED that the SC Chaiemindthe Guineato fulfil its reporting obligations to the IOTC.

E

=a =
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India: The SCNOTED theslightly improvedsituation by India in regard to the mandatory data reporting
requirements, as well abe consultations underway with various stakeholders to further improve data
collection and reportingdowever, substantial improvementmainto be made and higher quality data
needdo be provided by India in 2013

Indonesia The SCNOTED that althoughthe proportion of longline catches of tuna and tlike
species by Indonesia has continued to increase, aattleffort data as per IOTC requiremeistyet to

be reported (spatial distribution of catch and effort). Indonesia will prowtidand effat statisticsby
species, gear and location accordance with I0TC recording and reportinguieements.The SC
NOTED that, to date, Indonesia has not reported catakeffort data to the IOTC Secretariat, and the
provision of size frequency data wasatistinued in 2010. The SREQUESTED Indonesia to make the
necessary arrangements for this information to be reported in the future.

Iran, Islamic Republic of: The SCNOTED that since 2007 the area of operafionl.R. Irangillnet and

purse seine vesselfms been substantialheducedas a direct result gbiracy activities in the western
Indian Ocean. In response tocammentwhich highlightedthe fact that althouglhe I.R. Iran has
provided preliminary catcheffort, and size datdy type of vessel, g, year, month and Province, the
data remains incompletas ithas not beereportedby IOTC requirementsl.R. Iran was encouraged to
complete this information and report data as per IOTC reporting requirements (Resolutionirl0/02)
2013 The I.R. Iranindicated thathe lack of bigeye tuna in the reported catch of both purse seine and
gilinet vessels was probably due to species identification issues ant wratld cntinueto improve
reporting fromits purse seinand gillnetfleets.

Japan: The SCNOTED the size frequency samples collected on longliners from Japan come from
different fishing platforms, including samples collected on training vessels and samples collected fror
the commercial fishery, by fishers and scientific observers. For this redmmemwas remindeaf the

need to provide separate series of size frequency samples, by type of sampler and sampling platform, :
assess which dataset (s) ar e Japapackaosvledydadahe conflieting f
estimates of avage weight derived from operational catch and size frequencget&tr its longline
fisheriesand the concerning effect that the problems identified may have on the assessments of tuna a
billfish species. Japan indicated that in order to clarify éhissues, it willendeavour to identify
deficiences in the size sampling prograd@apan 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 &
discarad by species.

Kenya: Nil comments.

Korea, Republic of The SCNOTED that the electronic logbooks currently in use by Korean vessels
operating in the IOTC area of competerae reporting near reaime data(once logbooks are
completed, they are submitteh email to theesponsibleegulatory authority In response to a question
about the levels adharkdiscarding by longline vessels from the R.O. Korea, it was indicated that current
discard rates are being calculated based on observed rates frord291®a lack of scientific observers
being deployed on vessels in recent years.

Madagascar Nil comments.

Malaysia: Nil comments.

Maldives, Republic of The SCCONGRATULATED the Maldivian pole and line fishing industry on
achieving Marine Stewardship Cowil (MSC) certification of their pole and linefishery, thereby
becoming the first Indian Ocean fishery for tuna or #likea species to receive certification according to
the MSC standards. The Maldives indicated that it would be willing to share gsiengeswvith other

IOTC CPCs and thankeall stakeholders, the MSC, tl@onformity Assessment Bogdgnd NGOsThe
Maldives efforts and leadershimle in driving sustainable management of tuna fisheries in the Indian
Ocean, and their commitment to imprabe management of the Indian Ocean skipjack fishery through
their strong participation in the I0T@as acknowledgedCertification of this fishery constitutes an
example of the benefits of improved govenoe focused on sustainability.

Mauritius : The SCNOTED that the artisanal fleet of Mauritius arounBADs is mainly targeting
albacoreat depths of around 300 m.

Mozambique: Nil comments.

Oman, Sultanate of NationalReport not presented orally @nanwas absent from the SC15 meeting.
Pakistan: The SCEXPRESSEDits disappointment that Pakistan did not provide a National Report and
urged Pakistan to fulfil its reporting obligations to the I0TC.

Philippines: NationalReport not presented orally e Philippinesvas absent from the SC15 meeting
SeychellesRepublic of: Nil comments.
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9 Sierra Leone The SCEXPRESSEDIts disappointment that Sierra Leone did not provide a National
Report and urged Sierra Leone to fulfil its reporting obligations to the IOTC.

1 Sri Lanka: The SCNOTED thatas Sri Lanka producedach data based on port sampliagmost none
of the total catch taken by Sri Lankan vessels can be accurately assigned to either the EEZ of Sri Lar
or the high seas, or at any other spatial sCEhe lack of spatial data &a& negative impact on stk
assessments for IOTC speciésr instance when we considered that Sri Lanka ika@first for skipjack
tuna catches in the IOTC area of competehtmvever, mprovements have been maaeSri Lanka to
its data collection, monitoring and reportirsystems and Sri Lankaindicated that as the logbook
program expands, the improved data will be provided to the IOTC Secretariat.

1 Sudan The SCNOTED the importance of using correct terminology when discussing IOTC species, in
particular when describing catchtaha and mackerel species under the IOTC mandate.

1 Tanzania, United Republic of The SCEXPRESSEDIits disappointment that Tanzania did not provide

a National Report and urged Tanzania to fulfil its reporting obligations to the IOTC.

Thailand: Nil comments.

United Kingdom (OT): The SCNOTED 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 theil

sport fishery.

i. The SCNOTED the following statement madoy the Republic of Mauritius:

fiThe Government of the Republic of Mauritidees not recognize the-sallediin Br i t i s h |
Ocean Territoryo (ABI OTO6) which the United
Chagos Archipelago from the tiéary of Mauritius prior to itsaccession tondependence. This
excision was carried out in violation ofternational law andUnited Nations General Assembly
Resolutions 1514 (XV) of 14 December 1960, 2066 (XX) of 16 December 1965, 2232 (XXI) of 20
Decenber 1966 and 2357 (XXII) of 19 December 1967.

The Government of the Republic of Maurititeiterates thathe Chagos Archipelago, including
Diego Garcia, forms an integral part of the territorytloé Republic ofMauritius under both
Mauritian law and intenational law.

The Government of the Republic of Mauritdso e s not al so recogni ze
protected aread which the United Kingdom
Archipelagoin breach of international law, including th@rovisions of the United Nations
Convention on the Law of the Sea (UNCLO®)n 20 December 201MMauritius initiated
proceedings against the United Kingdom under Article 887and Annex VIl tg the United
Nations Convention on the Law of the Seatoeéhallge t he | egal ity of tF
The dispute is currently before the Arbitral Tribunal constituted under Annex VIl to UNCLOS.

ii. The SCNOTEDt he f ol l owi ng statement made by the
about its sovereignty ovehe 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 ma
occasions, we have undertaken to cede the Territory to Mauritius wisena longer needed for
defene pur poses. 0

1 Vanuatu: The SCEXPRESSEDits disappointment that Vanuatu did not provide a National Report and
urged Vanuatu to fulfil its reporting obligations to the IOTC.

1 Yemen The SCWELCOMED the Yemen to the IOTC as its newest Member, howekerSC

EXPRESSEDits disappointment that Yemen did not provide a National Repattend the SC meeting

in 2012,and urged Yemen to fulfil its reporting obligations to the IOTC.

Senegal NationalReport not presented orally as Senegal was absent fronCttie rBeeting.

South Africa, Republic of. National Report not presented orally &outh Africawas absent from the

SC15 meeting.

28. The SCNOTED the report provided by the Invited Experts from Taiwan,Chih&ch outlined fishing activities
in the IOTC area ofampetence.

E |

E

Recommendation/s

29. NOTING that the Commission at its 15" Sessionexpressed concern regardittge limited submission of
National Reports to theSC, and stressed the importanaaf providing the reportsby all CPCs, the SC
RECOMMENDED that theCommissionnote thatin 2012, 26 reports were provided by CPAg) from25 in
2011,15in 2010 and 14 in 20Q9able2).

30. The SCREMINDED CPCs that the purpose of the NatioRaborts is to provide relevant information to the SC
on fishing activities of Members and Cooperating Moontracting Parties operating in the I0TC area of
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31.

competence. The report should include all fishing activities for species under the IOTC mandate as well
sharks and other byproduct / bycatch species qsiresl by the IOTC Agreement and decisions by the
Commission. The submission of a National Reporhasdatory, irrespective if a CPC intends on attending the
annual meéng of theSCandshall be submittedmlater than 15 days prior to the SC meeting.

The SCREQUESTED that the CPCs who did not submit a National Report in 2GExdn Eritrea, Guinea,
Pakistan, Sierra Leone, Tanzania, Vanuatu andexignado so in 2013. The report is intended to provide a
summary of the main features of the tuna and Hillfisheries for Members and Cooperating Moontracting
Parties. As such, it does not replace the need for submission of data according to the IOTC Mandatory D
Requirements listed in the relevant IOTC Resolution [currently 10/02]

TABLE 2.CPC submissio of National Reports to tHfeCfrom 20 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

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 nofcontracting party in 2 Green = submitted. Red = not submitted. Green hash = subnsitpeaitaf EU
report, although needito be separate.a. = not applicablnot a CPC in that year)

Discussions on improving/modifying the National Reportitgmplate
32. The SCAGREED that theNational Reporting template should be maintained in its cufoemat for 208 and

be reviewed annually for potential improvements.

Status of development and implementation of Nation Plans of Action for seabirds and sharks
33. The SCNOTED paper I0TC2012i SC15i 06 which providedthe SC with the opportunity to update and

comment on the current status of development and implementation of National Plans of Action for seabirds a
sharks by each CPC.
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34.

35.

36.

37.

38.

7.
7.1
39.

The SCNOTED the adoption of adction Plan for reducing incidental catches of seabirds in fishing dears

the EU in 2012 (IOTCi 2012 SC15 INFO7). The new Plan focuses on longline agitlnet fisheries where
seabird bycatch are known to be highest, although other gears such as trawls and purse seines are also co
by the plan. It entails a wide range of elements under 30 recoteaheations that are a combination of binding
and norbinding measures. The rules will apply to EU fishing vessels inside and outside EU waters as well
nonEU vessels operating in EU watei. copy of the Plan may be obtained from the EU or the I0TC
Secetariat.

The SCNOTED that the original purpose of the FAO National Plans of Action for Seabirds (N&2Airds)

in 1998 was to address concerns about longline fishing. However, recent information has shown significa
concerns about seabird bycatch imesal other capture fisheries, especially gillnet fishing. The 2009 FAO Best
Practice Technical Guidelines, developed to assist in the preparation of-8@aids, explicitly includes
advice on longlie, trawl and gillnet fisheries.

The SCNOTED that spes such as cormorants and migratory shearwaters (which are common in coaste
waters of many IOTC coastal states), are known to be especially vulnerable to bycatch in gillnet fisheries. CP
operating gillnet fisheries were stronggNCOURAGED to go throup an NPOASeabirds asssment
exercise. BirdLife Internationahas previouslyoffered assistance to CPCs wishing to assess the impacts of
gillnet fishing in their national fisheries.

The SCNOTED the current status of development and implementation cbiN&ians of Action for sharks and
RECOMMENDED that all CPCs without an NPQO8harks expedite the development and implementation of
their NPOASharks, and to report progress to the WPEB irB28calling that NPOASharks are a framework

that should facilite estimation of shark catcheand development and implementation of appropriate
management measures, which should also enhance the collection of bycatch data and compliance with IC
Resolutions.

The SCRECOMMENDED that the Commission nothe updated atus of development arehplementation of
National Plans of Action for sharks and seabirds, by each CPC as provisigakatdix V.

REPORTSOF THE 2012 IOTC WORKING PARTY MEETINGS

Report of theFourth Session of the Working Payton Temperate Tuna@VPTmTO04)

The SCNOTED the report of the Fourth Session of the Working Party on Temperate Tunasi QI
WPTmMTO04 R), including the consolidated list of recommendations provided as an appendix to the report.

Dataavailable at the 8cretariat for temperate tuna species

40.

41.

42.

43.

44,

The SCNOTED the main albacore data issues that are considered to negatively affect the quality of the statisti
available at the IOTC Secretariat, by type of dataset and fishery, which are providpgeindixVI of the
WPTmMTO04 repor{IOTCi 2012 WPTmTO04 R), andRECOMMENDED that the CPCs listed in thappendix,
make efforts to remedy the data issues identified and to report back to the WPTmMT at its next meeting.

The SCEXPRESSED concernthat, in recent years, the quality data on albacore in tHOTC database has
worsened. The reason for thiss likely to be driven by drops in activity and catches of longliners flagmged
Taiwan,Chinafor which nominal catch and catemdeffort data are considered to degood qualiy; while the
uncertainty in the total catches of albacore estimated for longliners flagdedonesiahas increasedvhich
have accounted for around 40% or more of the total catches of albacore in the Indian Ocean in recent years.

NOTING that, to datelndonesia has not provided catehdeffort data for longliners under its flag, while size
data are not available since 2068 SCURGED Indonesia to further strengthen sampling efforts on its coastal
and offshore fisheries in early 2013, in particutamitoring of frozen albacor@ndcontinue cooperation with
the IOTC Secretariat in order to better determine the catches of albacheelbgidnesian longline fleet.

The SCEXPRESSEDconcern on the lack of information regarding the landingsmdrthe Indonesian longline
fleet opeating in the igh seas ancREQUESTED Indonesia to provide detadenformation with cooperation
from the port countriesp the WPTmMT at its nexgession.

The SCNOTED thatfollowing a request by the Ministry of FisheriesMéuritius, the IOTGOFCF Project had
provided assistance for an independent evaluation of data collection and reporting systems in Mauritius,
particular evaluation of catch, effort, and size data collection systems for albacore, as recommended iy the S(
2011. The SCTHANKED Mauritius and the IOTEFCF Project for this initiative an@ECOMMENDED

that the Project considers extending support in the future to assist Mauritius to address the recommendati
issuing from the evaluation, where possible
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Indonesian longline fishery for albacore

45. NOTING the ongoing review ofndonesiancatches of albacoreeing carried out by the IOTC Secretariat in
consultation with theDirectorate General of Capture Fisher{@&GCH of Indonesia and that arrent catch
estimdes for Indonesiarederived from reports of albacore imports into canning factories cooperating with the
ISSF, the SCREQUESTED that the IOTC Secretariat and Indonesia continue cooperation tadittadi review
and report final estimates of catches lbbaore to the next meeting of the WPTmT.

Chineselongline fishery for albacore

46. The SCNOTED that in recent years, theportedcatches of albacof@om longliners flagged to Chinfishing
in the Indian Ocean have increased markedly altitbughthis may eiginate from a change in targetity
some vesselst may also be the consequence of some fishing companiesepaeting catches of albacore in
the logbooks during those yeats. this regardthe SCREQUESTED that Chinaassess the reliability of
statstics of albacore availabknce 201Cor its fleetand reportfindings to the next meeting of the WPTmT,
including new estimates, where required particularin the southwest Indian Ocean where the specific
composition of the catch appears unrealistic

Sampling coverage

47. The SCREQUESTED that as a matter of priority, India, Indonesia and Japan increase sampling coverage t
attain at least the coverage levels recommended by the Commission, including:
1 catches sampled or observed for at least 5% of theel/activities, including collection of catch, effort
and size data for IOTC species and main bycatch species;
1 implementation of logbook systems for offshore fisheries.
The information collected through the above activities should allow India, Indonasidapan to estimate
catches by gear and species.

48. The SCRECOMMENDED that IOTC CPCs havinfieetstargetingalbacore or ports where albacore landings
are high, in particular Mauritius and Indonesia, make every possible effort to dtikgiical informaion on
albacorein the future. In this regard China informed the SC about the difficulties that Chinese observers ai
experiencing to collect biological samplesatifacoreonboard longliners flaggeth China.Chinaindicated that
it would make every posisie effort to maintain data collecti@ireasonable levels the future

Stock assessments

49. The SCNOTED the advice from the WPTmMT that although théput of the ASPM modelrasmost likely to
numerically and graphically represent the current statusbatate in the Indian Ocegathis doesnot represent
an endorsement of the ASPM model over the other models used in 2012, as there are still substantial proble
with the ASPM model, and the WPTmT considers all of the models to bdyeigfiamative of stak status.

50. NOTING that theTaiwan,Chinaindices of abundance used by the WPTmT for the assessment of albacore
coveredthe periodfrom 1984to 2010,despite the fact thatatchand-effort data for thidleet are availabldrom
t he | ad, the SCRECOBM ENDED that the WPTmTuses astandardisedCPUE seriesusing the
complete catclandeffort data series in the future.

Parameters for future analyses: CPUE standasdiion and stock assessments

51. NOTING that the areas used in the various CPUE standardisaioiestaken in 2012 were very different from
one analysis to anothandthat there is a need to define core area(s) for the CPUE standardisation of albacor
the SCREQUESTED that scientists from CPCs with longline fisheries for albacore, work togettexptore
their data and defined such core areas, well in advance of the next WPTmMT meeting.

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

Stock structure of albacore

53. The SCNOTED paperlOTCi 2012 SC15 INFO2 which provided an outline of a project aimed at examining
the genetic structure and life history of albagoire particularspatial and temporaliversity, abundance and
migratory rangeincluding possible exchanges with the southern Altadtiean.
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54.

55.

7.2

56.

57.

58.

59.

60.

61.

NOTING that the results of th Project may be of great assistance to the work of the WRThel SC
REQUESTED that all applicable CPCs cooperate witle tesearchcientistaundertaking the studyt was also
considered importarb carry out taggingtudies oralbacore as a complementaioy genetic study.

The SCREQUESTED that theWPTmT assess the feasibility of implementing a tagging Project irutheef
and present results to the next meetinghefSC, NOTING that sucha project would require the support of
ICCAT as the southern stocks of albacooelldbe shared across the boundaries of the IOTC aGATC

Report of theTenth Session of the Workig Party on Billfish (WPB10)

The SCNOTED the report of thélenth Session of the Working Party on Billfish (I0T20121 WPB10i R),
including the consolidated list of recommendations provided as an appendix to the report.

The SCNOTED the progress made regardi bluemarlin and striped marlistock statusleterminationand
reiterated the nekfor further work on these stocks in 2013

The SCNOTED that a range of quantitative modelling methods were applied tonfduléen and striped marlin

in 2012: ASPIC surpk production model, Bayesian production model and surplus production model with
varying catchability (see repoadf the WPB10 for descriptions).h€ results from the blumarlin and striped
marlin assessment should be considered preliminary, for futurpacmon only and not for the development of
management advice.

The SCNOTED thework undertaken b¥U,Portugal, which allowed the presentation of a standardised CPUE
series for swordfish targeted BYJ,Portugal longline fleet was appreciated.

The SCNOTED that SWIOFP is currently undertaking a research project on swordfish usingppaghival

tags that may shed additional light on the degree of connectivity between swordfish in the southwest &
the broader Indian OceaNOTING the level of fshing activities and catches of swordfish in the southwest
Indian Ocean, the SBGREED that aseparate executive summary for swordfish in the southwest Indian Ocean
be provided to the Commission, noting that wigrkurrently in progrest determine théevel of connectivity

of swordfish between areas of the Indian Ocean

The SCNOTED the outstanding contributions of the invited expert for the meeting, Dr. Humber Andrade, both
prior to and during the WPB10 meetifthe SC alstNOTED the contribution of DrHumber 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 8cretariat forbillfish species

62.

63.

The SCNOTED the main billfish data issues thare considered to negatively affect the quality of the statistics
available at the IOTC Secretariat, by type of dataset and fishery, which are providpgeindixVI of the
WPB10 report (I0TC2012 WPB1Q R), andRECOMMENDED that the CPCs listed in the gandix, make
efforts to remedy the data issues identified and to report back to the WPB at its next meeting.

The SCNOTED that the quality of the data available at the IOTC Secretariat on marlins is likely to be
compromised by species misidentification &EQUESTED 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 tt
stocks.

Length-age keys

64.

The SCRECOMMENDED tha as a matter of priority, CPCs thaave important fisheries catching billfish
(EU, IndonesiaJaparSri Lankaand Taiwan,Ching), to collect and provide basic or analysed data that would be
used to establish lengtge keys and nestandard measurements to standard measurements key#figdr bi
species, by sex and area.

Catch, Catchand-effort, Size data

65.

66.

67.

The SCREQUESTED that the EU,Spain improve the status of catoldeffort data for marlins and sailfigind
its provision to the IOTC Secretariat

The SCREQUESTED that the EU,Spain lotige fleet provide the IOTC Secretariat with catntdeffort and
size data of marlins and sailfish by time and area strata, noting that this is already a mandatory reporti
requirement.

The SCREQUESTED that Japan resume size sampling on its commeanriglihe fleet, and that Taiwan,China
provide size data for its fresh longline fleet to attain the minimum recommended by the Commission (1 fish t
metric ton of catch by type of gear and species).
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68. The SCREQUESTED that Indonesia and India provide catmmdeffort and size frequency data for their
longline fleets.

69. The SCREQUESTED that CPCs having artisanal and senadustrial fleets, in particular Iran, PakistandSri
Lanka, provide catch and effort as well as size data as per IOTC requirements fordailiight by their fleets.

70. NOTING that not all CPCs are collecting size data using standard measurements,ABREED that only
lower-jaw to fork length, eye to fork length or pectoral to second dorsal length are taken ls/ §aherlers and
observersdr billfish species.

71. The SCREQUESTED that the EU record and report information on catches of billfish, by species, for its purse
seine fisheries

Data inconsistencies

72. Noting the progress made to date, the FREQUESTED that the IOTC Secretariat finalisket study aimed at
assessing the consistency of average weights derived from the available catch and effort data, as derived f
logbooks, and size data providedBy,Spain Japan, Seychelles ail@iwan,Chinaand to report final results at
the next WPB meting.

73. The SCRECOMMENDED that as a matter of priority, India, Iran and Pakistan provide -Gatdieffort data
and size data for billfish, in particular for gillnet fisheries, as soon as possible, noting that this is already
mandatory reporting requiremie

Sports fisheries

74. NOTING the increasing importance of sports fisheriethatotal catch of marlin and sailfish species, WMEB
REQUESTED that the IOTC Secretariat develop a list of contacts of Institutes, Foundations and NGO:
implementing tagging pgyams of large pelagic fishes in the Indian Ocean aralitamarise this information
for presentation at the next WPB meeting.

Sri Lankan billfish landings

75. The SCNOTED that to date, Sri Lanka has been unable to provide accurate statistics for billfigs $pebe
IOTC Secretarigtdue topoor species identification and low levels of sampling coverage for its coastal and
offshore fisheriesThe SCACKNOWLEDGED that in Sri Lankabillfish are often landed cut into pieces and
separated upon arrival at Srirnlan landing stationsvhich creates difficultiesn obtaining accurateehgth
measurements.

76. The SCAGREED that as a matter of priority, Sri Lanka increase sampling coverage to attain at least th
coverage levels recommended by the Commisglofish by metic ton of catch by type of gear and species)
including:

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

1 implementaibn 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 catch
by gearfor billfish and other important IOTC or bycatch species.

77. The SCAGREED that a means tanprove the quality of size frequency ddtam Sri Lanka, would be for
billfish size datato be collected from logbooks, as well as measurements collectemh&srvers on vessels
fishing on thehigh seas, rather than sampling at landing sites.

Madagascaroés billfish | andings

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

Maldives billfish landings

79. The SCNOTED the attendance of the Maldives the WPB for the first time and that thggregéed data
presentedvere preliminary anevasa useful contribution to the work of the WPB. Howetksaggregated finer
scale datavould need to be provided to the IOTC Secretariat if theidatebe fully utilisedby the WPB

80. The SCNOTED that the levebf capture of marlins from the Maldivian artisanal fishery appears to be very high
compared to the total catches reported for the Indian OceaREEGOMMENDED that the Maldives provide a
review of its landings of each marlin species at the next WPB meeting
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81.

The SCRECOMMENDED that the Maldivesimplement data collection systems, through logbooks and
sampling for its fisheries that incorporate species level information requirements for billfish, as per 10TC
Resolution 12/03The information collected should@l the Maldives to estimate species level catches by gear
for billfish and other important IOTC or bycatch species.

Mozambique billfish landings

82.

NOTING that at present no scientific observers are being placed on board foreign flagged vessels licensec
fish in the Mozambique EEZ, the SRECOMMENDED that Mozambigue make it a licensing requirement for
any foreign vessels fishing in the Mozambique EEZ to take on board scientific observers and to report the d
collected as per IOTC requirementoreign vesels fishing in the Mozambique EEZ should ensure that
scientific observers are brought onboard as per IOTC requirements.

Review of fleet dynamics

83.

The SCRECOMMENDED that both Japan and Taiwan,China undertake a complete historical review of their
longline data and to document the changes in fleet dynamics for presentatien reext WPB meeting. The
historical review should include as much explanatory information as possible regarding changes in fishing are
species targeting, gear changes and othet fibaracteristics to assist the WPB understand the current
fluctuations observed in the data.

Parameters for future analyses: stock assessments

84.

NOTING that the current time frames for data exchange do not allow enough time to conduct thorough sto
assessent analyses, and this could have a detrimental effect on the quality of advice provided by the WPB, tl
SC AGREED that exchanges of data (CPUE indices and coefficient of variation) should be made as early :
possible, but no later than 30 days prior twarking 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 tt
recommendati ons of The $CalsGENCOURAGED datada ba tisedsin stodlssseats,
including CPUE standardisations, be made available not less than three months before each meeting by CF
and where possible, data summaries no later than two months prior to each meeting, from the IOTC Secretari
and RECOMMENDED that data to hesed in stock assessments, including CPUE standardisations be made
available not less than 30 days before each meeting by .CBCs (1 RQQITST14 R; p68)

Indian Ocean Swordfish Stock Structure project (IOSSS)

85.

The SCNOTED that although the results of th@3$SS 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
discarded and needs to be investigated using different markers or approaches.

Swordish: European Union longline fisheries CPUE indices

86.

The SCRECOMMENDED that scientists fronthe EU undertake a revised CPUE analysis for their longline
fleets, and consider combining the analysis prior to the next WPB meeting where swordfish will iaéthlealt
a priority.

Non-compliance matters

87.

NOTING that despite the mandatory reporting requirements detailed in Resolutions 10/02 and 12/03 data
billfish fisheries, in particular for the marlins, remain largely unreported by CPCs, tiRESOMMENDED

tha the Compliance Committee and the Commissiote these nenompliance matterslevelop mechanisms to
ensurghat CPCs fulfil their reporting obligations.

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

88.

The SCNOTED the report of theEighth Session of the Working Party on Ecosystems and Bycatch {IOTC
20121 WPEB®I R), including the consolidated list of recommendations providezhasppendix to the report.
The SCEXPRESSED:Its satisfaction on the large attendance andgigation by national scientists working on
ecosystem and bycatch topics (48 participants) which resulted in the presentation of 40 working documents.

Data reporting requirements

89.

NOTING that despite the mandatory reporting requirements detailed in Reasl06/05, 10/02, 10/06, 12/03
and 12/04, bycatch data remain largely unreported by CPCs and thRESOMMENDED that the
Compliance Committee and the Commission address thiscoropliance by taking steps to develop
mechanisms whitwould ensure that CP@dfil their bycatch reporting obligations.
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Gillnet fisheries of the Indian Ocean

90.

91.

92.

93.

The SCNOTED that gillnet fisheries are expanding rapidly in the Indian Ocean, with gillnets often being longer
than 2.5 km in contravention with UN and IOTC Resolutions, #doad their use is considered to have a
substantial impact on marine ecosysteN®TING that in 2012 the Commission adopted Resolution 12/01 on
the implementation of the precautionary approach, the majority of theRECOMMENDED that the
Commission freezeatch and effort by gillnet fisheries in the Indian Ocean in the near fumtié sufficient
information has been gathered to determine the impact of gillnet fleets on IOTC stocks and bycatch spec
caught by gillnet fisheries targeting tuna and tlika species, noting that the implementation of any such
measure would be difficult.

The SCRECOMMENDED that the Commission considers allocating funds to support a regional review of the
data available for gillnet fleets operating in the Indian Ocean. Tibatsts from all CPCs having gillnet fleets

in the Indian Ocean should provide at the next session of the WPEB, a report summarising the knov
information on bycatch in their gillnet fisheries, including sharks, marine turtles and marine mammals, witl
estmates of their likely order of magnitude where more detailed data are not available.

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

The SCEXPRESSED its support for the two observer projects currently being implemented by \WWF
Pakistan, funded by the Australian Government (from PRQ03 and 20122014 respectively), to monitor
bycatch levels and interactions with cetaceans in the gillnet fishery. While these projects are aimed at asses:
the impacts of gillnet fishing on cetaceans, data is also being collected on all catch, inttladininfish,
sharks and marine turtles. The projects are provépeeific and the aim is for 40% fleet coverage and use both
beach and vessel surveys for data collection. The projects have strong community engagement throt
workshops, awareness campaand 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, funde
by the WWF Smart Fishing Initiative, will also include an elememtgillnet 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

94.

95.

96.

97.

98.

The SCNOTED the status of catch statistics for the main species of sharks, by major fishedes,(fpr the
period 19502011 AppendixVI) andEXPRESSED strong concern as the information on retained catches and
discards of sharks contained in the IOTC database remains very incomplete for most fleets despite th
mandatory reporting status, and that catideffort as well as size data are essential to assess the status of
shark stocks.

The SCNOTED the main shark data issues that are considered to negatively affect the quality of the statisti
available at the I0TGecretariat, by type of dataset and fishery, which are provided in Appéidiaf the
WPEBO8 report (I0TC2012 WPEBOS R), and RECOMMENDED that the CPCs listed in the Appendix,
make efforts to remedy the data issues identified and to report back to # &V/Rs next meeting, noting the
status and type of datasets that need to be provided for sharks, and other bycatch species provided at Appe
IX of the WPEBO8 report (I0Tk2012 WPEBO0S R).

NOTING that the information on retained catches and discardshafks contained in the IOTC database
remains very incomplete for most fleets despite their mandatory reporting status, and thanhaaftdrt as
well as size data are essential to assess the status of shark sto8G,RBEEOMMENDED that all CPCs
collect and report catches of sharks (including historical data),-eattbffort 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 literatureadlable on pelagic shark fisheries and interactions with fisheries
targeting tuna and tudike species, in countries having fisheries for sharks, and in the databases o
governmental or negovernmental organisations, the SGREED on the need for a majatata mining
exercise in order to compile data from as many sources as possible and attempt to rebuild historical catch se
of the most commonly caught shark species. In this regard, tiRERDMMENDED that the Commission
allocates funds for this acttyi in the 2013 IOTC budget.

The SCNOTED the absence of information on shark catches from artisanal fisheries in Mozambique an
RECOMMENDED that information on shark catches from those fisheries is collected and reported in due
course.
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99.

NOTING that Resoluibn 10/02mandatory statistical requirements for IOTC members and Cooperating Non
Contracting Parties (CPC's) makes provision for d a t the mibsh cororeonlyr e [
caught shark species and, where possible, to the less common shaekospec wi t hout gi ving
the most common and less common species, and recognising the general lack of shark data being recorded
reported to the IOTC Secretariat, the BECOMMENDED that Resolution 10/02 is revised in order to include
thelist of most commonly caught elasmobrasgecies Table3) for which nominal catch data shall be reported

as part of the statistical requirement for IOTC CPCs.

TABLE 3. List of the most commonlgaughtelasmobranckpecies

Commonname Species Code
Manta and devil ray: Mobulidae MAN
Whale shark Rhincodon typus RHN
Thresher shark: Alopias spp. THR

Mako sharks Isurus spp. MAK

Silky shark Carcharhinus falciformis FAL

Oceanic whitetip sharl Carcharhinus longimanus oCs
Blue shark Prionace glauca BSH
Hammerhead shar Sphyrnidae SPY
Other Sharks and ray 1 SKH

Mitigation measures

100.

The SCRECOMMENDED research and development of mitigation measuresitdmise bycatch of the
oceanic whitetip shark and its unharmed release forypéist 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 tc
next WPEB meeting

Shark mortality in relation with the use of drifting FADs

101.

102.

103.

The SCNOTED the presentation of the information paper IGTZD12 SC15 INFO5 on ghost fishing of silky
sharks by drifting FADs.

The SCNOTED the recommendatioffom the WPEB on the basic principles for FAD construction that would
minimise entanglement aharineturtles FADs refers to mammade floating objects, drifting or anchored, built
for the purpose of fishing pelagic fishes). In addition, new information presented during the SCdrtiate
entanglement of sharks (primarily silky sharks) occurs frequently when bhgusiace FAD components are
made of netting. The estimated shark mortality from these entanglements istdikbbhigher than the
incidental catch hauled onboard. Furthermore, FAD designs should ss@nbuth marine turtle and shark
entanglement. @ne PCs are already using drifting FADstlwdesignsaimed ateducing the entanglements of
marine animals. Regardless of the uncertainty in the magnitude of the problelBCtA¢&REED that the
solution is clear and simpblnd would involve constructing FADstlout netting material.

The SCRECOMMENDED that the Commissionotethe following in regards to the requéstthe SC outlined
in paragraph 11 of Resolution 12/04, on FAD design:
C) Develop improved FAD designs to reduce the incidence of entanglemmatiogé turtles, including
the use of biodegradable materials
Only nonentangling FADs, both drifting and anchored, should be designed and defiqgyedent
the entanglement of sharks, marine turtles or any other speeiesd on the following three lbas
principles:
1. The surface structure of the FAD should not be covered, or only covered withesbed
material.
2. If a subsurface component is used, it should not be made from netting but fromesired
materials such as ropes or canvas sheets.
3. To reduce the amount of synthetic marine debris, the use of natural or biodegradable materic
(such as Hessian canvas, hemp ropes, etc.) for drifting FADs should be promoted.

Ecological risk assessment

104.

The SCNOTED paper 1I0T@2012 SC15 INF10 which provde the results of @reliminary ecological risk
assessment (ERA) of shark species caught in the Indian Ocean by longline and purse seine gears, which w
request made by the Commission at i’ Bession in 201. The SCRECOGNISED the highly valuable
information provided by this ERA which produced a ranked list of the most vulnerable shark splecighne

and purse seine gears as detailed below.
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105. The SCNOTED the list of the 10 most vulnerable shark specidsrigline gear Table4) and purse seine gear
(Table5), as determined by the productivity susceptibility analysisapared to the list of shark species/groups
required to be recorded for each gear, contained in Resolution 12/0% oecordig of catch and effort by
fishing vessels in the IOTC areh@mmpetence

TABLE. 4. List of the 10 most vulnerable shark species to longline gear compared to the list of shark species/grot
required to be recordeid logbooks as listed in Resolution 12/G# the recording of catch and effort by fishing
vessels in the IOTC area of competence

vulnzzﬁility Most susceptible shark species to longline  FAO ggzglﬁ%icfzs /(l)lgt?:r Ilrc])r:(g?l-il;lcé FAO
. gear Code Code
ranking gear

1 Shortfinmako (surus oxyrinchugs SMA  Blue shark Prionace glauca BSH
2 Bigeye thresherAlopias superciliosys BTH Mako sharksléurusspp) MAK
3 Pelagic thresher\|opias pelagicus PTH Porbeagle sharkémna nasus POR
4 Silky shark Carcharhinus falciforris) FAL I:s;n)merhead shark§ghyrna SPN

5 Ocegnic whitetip sharkGarcharhinus ocs

longimanu}

6 Smooth hammerhea&phyrna zygaena SPz

7 Porbeaglel{amna nasus POR

8 Longfin mako (surus paucus LMA

9 Great hammerhea&phyrna mokarran SPM

10 Blue shark Prionace glauca BSH

TABLE. 5. List of the 10 most vulnerable shark speciesptose seinegear compared to the list of shark
species/groups required to be recorttetbgbooks as listed in Resolution 12/@# the recording otatch and effort
by fishing vessels in the IOTC area of competence

PSA . . Shark species listed in IOTC
vulnerability M(.)St susceptible shark species tpurse FAO Resolution 12/03 for purse seine FAO
: seinegear Code Code
ranking gear
1 IOcegmc whitetip shartCarcharhinus OCS Whale sharksRhincodon typys  RHN
ongimanu}

2 Silky shark Carcharhinus falciformis FAL

3 Shortfin mako Isurus oxyrinchus SMA

4 Great hammerhea&phyrna mokarran SPM

5 Pelagic stingrayPteroplatytrygon violacea) PLS

6 Scalloped hammerhea8ghyrna lewini SPL

7 Smooth hammerhea&phyrna zygaena SPz

8 Longfin mako(lsurus paucus LMA

9 Dusky shark Carcharhinus obscurgs DUS

10 Tiger shark Galeocerdo cuvigr GAC

106. The SCNOTED that although the gilindteet is responsible for around 68 % of the total shark catches in the
Indian Ocean, there was no datailableon gillnet effort distribution nor information from observers on shark
size frequencies and pesipture mortality whictwould allow an ERAto be cariied out for sharks caught by
gillnet and, hence, to analyse the effect of gillnet fishing on shark. If this information were to become availab
in the futurethen an ERA should be carriedt

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

107. The SCEXPRESSED concern that two species, the silky sha@archarinus falciformiy and the oceanic
whitetip shark Carcharinus longiman)sespectively ranked™and %' in terms of vulnerabily to longline gear
by the ERA,are not containedin the list of shark species (or groups of species) to be recorded in log books
under Resolution 12/03.

108. The SCACKNOWLEDGED that catch data for all shark species (or group of species) listed otuR@s
12/03 for longline gear and the two additional shark species mentioned in pard@faphould be collectely
the most appropriate meazasd submitted to the IOTC Secretariat. TheNS@TED that some CPCs considered
that logbodks, supplemented by observer data (field samplers data for artisanal fishing vessels), as the m
appropriate way of capturing the information, whereas other CPCs considered thdatswatilection would
preferably be conducted under the IOTC Regiortaedver Scheme because of some practical difficuliiesa
possible negative effect on data quality by requiring the additional data to be collected through logbooks a
frequent changes to the logbook format.
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109.

110.

The SCNOTED that identification cards areow available to assist fishers, observers and field samplers to
identify shark species. The SC aR&ITERATED its concern on the paucity of observer (or field sampler)
data submitted to thEDTC Secretariat by the CPCs and on the poor spatial coveratfe afbserved trips
compared to the spatial extent of the fishery, which prevent any reliable analysis of bycatch data, includir
sharks.

The SCRECOMMENDED that, in line with Reemmendatiornl2/15 on the best available science, the list of
shark species (agroups of speciedpr longline geamunder Reslution 12/03 should be supplemented by two
other shark species which were estimatetieat risk in longline fisheries by the ERA conducted in 2012, the
silky shark (Carcharinus falciformiy and the oceaniavhitetip shark(Carcharinus longimanys 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) presentedaphsarag
108 and100.

Fin to body weight ratio

111.

112.

The SCADVISED the Commission to consider, that the best way to encourage full utilisation of sharks, tc
ensure accurate catch statistics, and to facilttegecollection of biological information, is to revise the I0TC
Resolution 05/0%oncerning the conservation of sharks caught in association with fisheries managed by 10T(
such that all sharks must be landed with fins attached (naturally or by other neetes) respective carcass.
However, the SQNOTED that such an action would have practical implementation and safety issues for som
fleets and may degrade the quality of the product in some cases. REGIMMENDED all CPCs to obtain

and maintain the dst possible data for IOTC fisheries impacting upon sharks, including improved species
identification.

The SCNOTED that it will soon bemandatory for all EU fleets to land all sharks caught during fishing
operations with fins naturally attached.

Wire leaders/traces

113.

On the basis of information presented to the SC in 2011 and in previous years,REECOGNISED that the

use of wire leaders/traces in longline fisheries may imply targeting of sharks. The SC therefor
RECOMMENDED to the Commission that if ivishes to reduce catch rates of sharks by longliners it should
prohibit the use of wire leaders/traces.

Marine turtles

Data and reporting requirements

114.

115.

116.

The SCRECOMMENDED that IOTC Resolution 12/0dn the conservation of marine turtlesstrengthened
to ersure that CPCs report annually on the level of incidental catches of marine turtles by sppoiesied at
Table6.

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

The SCNOTED paper IOTC 2012 WPEBOS 35 which provided results of a study on the EU and France(OT)
purse seine fleet interactions with marine turtles in the Indian Ocean. The obsever data showed a low level
interactions with marine turtles and an even lower moytedite associated with set on FADs.

The SCNOTED that the lack of data froomostCPCs on interactions and mortalities of marine turtles in the
Indian Oceans 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 atileispaecies in the Indian
Ocean on marine turtle species, and it is clear that little progress on obtaining and reporting data on interactis
with marine turtles haseen made. This data is necessary to allow the IOTC to respond and manage the advel
effects on marine turtles, and other bycatch species.
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117.

118.

The SCNOTED that it is mandatory for marine turtléi® number)to be recorded on logbooks for purse seine
and gilnet but not for lonine andRECOMMENDED 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 compdéteAcmex |l
(Record once per set/shot/operation) paragraphfSPECIES) for longline gear.

NOTING that Resolution 10/02 does not make provisions for data to be reported to the IOTC on marine turtle
the SCRECOMMENDED that Resolution 10/02 is revised in order to make the reporting requirements
coherent with those g&d in Resolution 12/04 on the conservation of marine turtles.

Ecological Risk Assessment Marine Turtles

119.

120.

121.

122.

123.

The SCNOTED paper IOTC2012 SC15 INFO9 Rev_1which provide resulon a preliminary Ecological Risk
Assessment (ERA) and Productivity Susceptibilityahysis (PSA) of marine turtle populations overlapping with
IOTC fisheries.

The SCNOTED that the analyses were based on data provided by Australia, EU,France, France(OT
EU,Portugal and South Africaupplemented by bibliographic sourc&hemost threateed species by longline

and gilinet are the hawksbiilrtle, loggerheadurtle and leatherbacturtle, to varying degreeacross thesub
populations.The study identified several sources of uncertainties in the data (e.g. species identification, po
release survival, gillnet fishing effort and interactions withrineturtles,andsize data lacking).

The SCRECOGNISED the quality of the work undertaken and the highly valuable information provided by
this ERA, butAGREED that theassessment would benefitegtly from the inclusion of complete data from
more I0TC fleets and thabortality rate of marine turtles in gillnet fisheries is likely to be underestimated as it
is based ordata from an Atlantic gillnet fishery which is not directly comparable. TheN&TED the
importance of gillnet fisheries in the Indian Ocean which land an estind@@000 t of tuna and tudike
species each year.

NOTING that only a few CPCs have made data available to the consultant, REGCMMENDED that all
IOTC CPCs contache scientist leading the ERA in orderrefine and complete the analysis before the next
WPEB meeting.

The SCRECOMMENDED thatthe IOTC Secretariat include an additional 20 day consultancy in the 2013
IOTC budget for th€ommissio® s ¢ o0 n s sodhea thedetological RiskAssessment for marine turtles may
be continuedndthat new information received may be incorporated.

Requests contained in IOTC Conservation and Management Measures

124.

The SCRECOMMENDED that the Commissiomote the following in regarddo 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 sein
fisheries in the IOTC area
Gillnet: The absencef datafor marine turtleon effort, spatial deployment and bycatch in the IOTC area of
competence makes ay recommendation regarding mitigatiomeasures for this geapremature.
Improvements in data collectiand reporting ofnarine turtle interactions with gillnets, anesearch oithe
effect of gear types.é. net construction and calg mesh size and soak timesg necessary
Longline: Current information suggests inconsistepatial catches (i.e. high catches in few sets) agd
gear/fisheryThe most important mitigation measarelevant fodongline fisheries are to:
1. Support further research into the effectiveness of circle hooks as pamtuifiple species approach
so as to avoid, as far as possible, promoting a mitigation measure for one bycatch taxon that mig
exacerbge bycatch problems for other taxa.
2. Release live animals after careful dehooking/disentangling/line cusiegh@ndling guidelines in the
IOTC marine turtle identification cards).
Purse seinesee c) below

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

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

2. The Chair of the WPDCS to wonkith the IOSEA MoU Secretariatyhich has already developed
regional standards for data collectiand revise the observer data collection forms and observer
reporting template as approgte,as well are current recording and reporting requirements through
IOTC Resolutionsto ensurghat the IOTC has the meato collect quantitative and qualitatiekata
on marine turtle bycatch.
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3. Encourage CPCs to use IOSEA expertise and facilities ito atzservers 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, includin
the use of biodegradable materials
1. Refer toparagrapti03 above.

Collaboration with IOSEA

125. The SCNOTED that the collaboration between the IOTC and the IOSEA could be feadal 2013, in
particular for the revision of the Executive Summary on marine turtlesA@REED that both Secretariais
shoutl continue working closely together.

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

126. The SCNOTED the report of the Fourth Session of the Working Party on Methods {2012 WPMO04 R),
including the consolidated list of recommendatiprsvided as an appendix to the report

Capacity building

127. The SCREQUESTED that the Chair of theCommissionincludes an agenda item foreach Commission
meeting, which would provide Commi ssionerods wd th
kept abreast of the methods and processes being undertaken as part of the broader IOTC MSE process.

128. The SCRECOMMENDED that the IOTC Secretariat coordinate the development and delivery of several
training workshops focused on providing assistance teldping 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 IOTC Resolution 12/0bn the implementation of the precautionary approacid 10TC
Recommendation 12/14n interim target and limit reference poirghould be incorporated into the workshop.
The SCREQUESTEDt hat t he Commi ssioné6és budget incorporat

Implicit and explicit objectives

129. The SC AGREED that therole of managers and stakeholderso identify management objectives;ceptable
levels of risk of exceedinlymit reference pointsL(RP), and the criteria against which their performance should
be evaluated. The role ¢®TC scientists is tadentify candidatetarget reference point§ RP) and LRP (e.g.
those contained in Recommendation 12dMinterim target and limit reference poiht®valuate candidate
TRPs and LRPgptions forharvest control ruledHCR), and the performance wfentified candidat HCRs.

130. The SCAGREED that management objectivebouldexplicitly statethe goals for the fishergnd that some of
these objectivemay conflict with one another (e.g. maximisitgtal allowable catchT(AC) versus minimising
the risk of low population lgels). Where possible, the Commission should be made aware of any conflicting
management objectives which they agree upon so that Commissioners set priorities among objectives througt
the MSE process.

Work on MSE development

131. The SCENDORSED the workplanfor the development of the IOTC MSE process, providepgendix M of
the WPM reporflOTCi 2012 WPMO4i R), and encouraged national scientists to participate in the process.

132. The SC AGREED that theinterim reference points detailed in IOTC Recommendatigfid should act as
benchmarks for developingCRsand theoretical management actions as part of the MSE process, as referenc
points alone are not sufficient to providéu#i implementation of the precautionary approach.

133. The SCNOTED that HCRs are the tds used to operationalise management objectives through the use of
reference points in an attempt to best nieét e  C 0 mnuovesal objectiviesand that Rsolution 12/01on
the implementioon the implementation of the precautionary approalhtws foradoption of provisioal HCR
by the CommissianTherefore, clearly stated management objectives from the Commission will be critical
because they will guide the refinement of ihierim reference points and define the success of a future harvest
strategyfor IOTC stocks.

134. The SCRECOMMENDED 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 CPC
and for the establishment oparticipation fund to cover the planned WPM workshops.

135. The SCNOTED that the Maldives indicatd their full support to this process of developmantievaluation of
management plans, atfteir offer to fundan expert irMSE tojoin the WPM development team

Page30 of 288



|OTCi 20121 SC15 R[E]

Date and plae of the Fifth Session of the W

136.

The SCNOTED that while the MSE process was still in its early stages of development, there was no pressir
need to hold a WPM meeting in 2013, as the work to be undertaken was of a highly technicahdatoelé
require the involvement of a very limited number of experts in the field of development and implementation c
population and fishery models for MSE. Thus, as suggested in the MSE workplan, two workshops composed
experts actively involved in théevelopment work should be held in 2013 to continue the development of the
MSE process. The WPMas indicated that it would like to hold the fikgorkshopin April, at the EC JRC,

Italy, and the second immediately prior to the meetind@WPTT at thesame venued document will then be
presented to the next session of @(the progress of the MSE process

7.5 Report of theFourteenth Session of the Working Party on Tropical Tun@&/PTT14)

137.

The SCNOTED the report of thd-ourteenthSession of the Working Bg on Tropical TunagIOTCi 20121
WPTT14i R), including the consolidated list of recommendations provided as an appendix to the report.

Indian Ocean tuna tagging symposium

138.

The SCNOTED that the Indian Ocean Tuna Tagging Symposium was held in Mauritius Qvigaicipants

(30 October to 2 November 2012), immediately following the IQVETT, in order to present the results of
analyses of the tagging data gathered during the Indian Ocean Tuna Tagging Prod@nirRg Thirty-five
presentations were made durithgs symposium, providing a wide range of new results on the biology of the
three tropical tuna species (bigeye tuna, skipjack tuna and yellowfin tuna), e.g. movements and mixing rat
growth and natural mortality by sex, movement to areas with highence of FADs soon after tagging, etc.
Most of these results offer a new set of biological data that differ to a certain extent from some of the paramet
used by national scientists for current stock assessments. The presentations also dealt wititstiemexates

of the three tropical tuna species. These new results will allow improvements of the stock assessments for
tropical tuna species in the future. Furthermore, the results presented at the symposium will be submitted ¢
published in a smal issue of the journal Fisheries Research. All necessary efforts should be undertaken &
national scientists in order to ensure the success of the publication as it will increase the visibility of 10T
research activities and of tH@TTP.

Data availability

139.

140.

141.

NOTING that the main tropical tuna data issues that are considered to negatively affect the quality of tt
statistics available at the IOTC Secretariat, by type of dataset and fishery, which are proXioieenidixV/| of

the WPTT report (IOTC2012 WPTT14i R), the SCRECOMMENDED that the CPCs listed in thappendix,

make efforts to remedy the data issues identified and to report back to the WPTT at its next meeting.

NOTING that the Maldivian skipjack tuna catch is not separated by association typ&A2or free schools,

and therefore the proportion of skipjack tuna caught under aFADs around the Maldives is unknown, the S
RECOMMENDED that the Maldivian data collection system is further improved in order to account for the
association of the reportedtch, as this could improve the standardisation of thegraléine CPUE.

NOTING that there were discrepancies ¢atch, effort andnotably size data(low sampling rate, uneven
distribution of sampling in regard to the spatial extent of the fisheryj)e Japanese and Taiwan,Chirapical
tunadatasets the SCRECOMMENDED they review the data to assess reasons for discrepancies identified by
the I0TC Secretariat and to report resaltshe next meeting of the WPTT, including a comparison of length
frequency data samples collected from commengakarch and training vessels.

Bigeye tuna

142.

143.

The SCNOTED that although no new assessment was undertakerigeye tundan 2012 revised stock status
indicators (e.g. standardised CPUE series) do not shovswastantial differences from those carried out in
2011 that would warrant a change in the overall stock status advice.

The SCNOTED thatadditionalinformation(i.e. growth, natural mortality)n bigeye tuna was presented during
the tagging symposium helthmediately following the WPTT14. The new results are not yet includedein th
executive summarjor this speciess they have yet to be considered by the WHN@&w analysis and other
information should be considered by the WPTT in 2013, including butmitéd to the latitudinal movement of
adult bigeye tuna, the possible verification of a-st@nza growth curve, the different maximum size of males
and females (larger males) and the low natural mortality now estimated for bigeye tuna. The resulfsoanising
the tagging research will likely be of major importance in the future stock assessment analysis of the bigeye tL
stock. Any new information on bigeye tuna biology verified by the WPTT should be incorporated in the nex
ExecutiveSummay for bigeyetuna in 2013.
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144.

The SCNOTED theissues identifiedvith the stock assessment carried out in 2011, as detailed in the Executive
Summary for bigey&una AppendixX).

Skipjack tuna

145.

146.

147.

148.

149.

150.

151.

152.

The SCACKNOWLEDGED the excellent work undertakday the IOTC Secretariat and other collaborators in
undertaking the second fully quantitative assessmenitgjask tuna in the Indian OceaRurther improvements

in the assessment will be made by improving Way in which thetagging data and abundanicelices are
incorporated. Natural antality and growthalsoneed to béncorporated in an appropriate way.

NOTING that concerns were expressed on the ability of both the Maldlesand line CPUENd the EU
purse sein€CPUE to reflect the dynamics of tilséock, and given their major role in driving the current stock
assesment results, the RECOMMENDED that further investigation is carried out for both CPUE series prior
to the next WPTT meeting, and during the planned WPM workshop on GRudéardisation

The SCRECOMMENDED further investigation of the existing data to produce an improved standardised
CPUE series for the FAAssociated school skipjack tuna fishery in the Indian Ocean, and for information on
these matters to be presented to the next nipetithe WPTT.

NOTING that the areas used in the various CPUE standardisations undertaken in 2012 varied, the !
AGREED that there is a need to define core area(s) for each geafafpbliee and purse seine) for the CPUE
standardisation of skipjack tuaadRECOMMENDED that scientists from CPCs with ped@dline, and purse
seine fisheries for skipjack tuna, work together to explore their olata manner to advance CPUE
standardisation work for the next meeting of the WPTT in 2848,defined such coareas for each gear, well

in advance of the next WPTT meeting in 2013.

NOTING that the tagging data is now more complete and available, including the tagging experiment resul
from Maldives in the 1990s theC RECOMMENDED effective use of tagging data 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 pamtsSCRECOMMEND ED that

the Kobe Il strategy matrix should includihne risk levels associated with those reference points. Furthermore,
the SC AGREED that the probability oforeachingthe interim limit reference pointdor skipjack tunaof
1.5*Fysy and0.4*SBysy is very low and this information should be added to Executive Summary.

The SCAGREED that the advice on the status of skipjack tuna in 204% be derived fronthe integrated
assessmentnodelsused in2012. Model formulations were explored by the WPTT to ensure that various
plausible sources of uncertainty wasxplored and represented in the fistalck status advice.

The SCNOTED a series of issuadentified with the stock assessment carried out in 2012, as detailed in the
Executive Summary for skipjack tunagpendixXl). Briefly, these include, but are not limited to the following,
noting that the reader is referr@dthe skipjack tuna Executive Summary for a detailed description:

1 In general the indicators obtained for skipjack tunahia assessmemtre partially conflictingand
highly variable. The average size indicators from the purse seine fleets have dropped for both free a
associated schools in recent years. In the long term, however, there does not appear to be an ove
major change in mean weight. For the pafetline fishery, the average weight indices have also been
decreasing over the last three ye&tewever, the gillnet fishery showed an increasing trend during
recent years.

1 The catch rates on associated schools are increasing for both the EU,Spain andcEUWlgatslt is
difficult to interpret these results, however, it seems that the increase in catch rate is associated witl
decrease in effort which could be interpreted as a positive signal. It is possible that the high catch rat
for associated schi®mmay 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.

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

Yellowfin tuna

Japanesd Catch-per-unit-of-effort (CPUE)

153.

The SCNOTED that changeingearc onf i gur at i on d uappeargto Havead the affect of 1
increasing the ratio of yellowfin tuna in the Japanese longline catch when compared to bigeythasrfactors
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associated with targeting shifts could be explored in more detail (e.g. NHFCL might not always be the be
indicator of ho& depth or targeting). Understanding the interactions among NHFCLsd¢ale oceanographic
condition, and gear shape under the water might bring further improvement of the CPUE saralardi
Further examination of those issues in the future.

Stock Assssment

154.

155.

156.

157.

158.

159.

The SCNOTED that arange of quantitative modelling methods were applied to the yellowfin tuna assessmen
in 2012, rangingfrom the norspatial agestructured production model (ASPM) to the age and spatially
structuredMultifan-CL andSS3analysis

The SCAGREED that the mnagement advice for yellowfin turshould bebased on the 2012 MFCL stock
assessmentising the base case analysis with short term recruitraedtalternative steepness of the stock
recruitment relationship of 0.7, 0.8 and 0.9 #mel ASPM based case using steepness of 0.9. A limitation of the
ASPM model is that it is not spatially structured and thus does not aitegrationof tagging datawithin the
mode| although it does externally by using the improved catage table ah natural mortality estimates
based on tagging data.

The SCNOTED a series of issues identifiedth the MFCL stock assesmentarried out in 2012, as detailed in
the Executive &mmary foryellowfin tuna @Appendix Xll). Briefly, these include, but are not limited to the
following, noting that the reader is referred to the yellowdimaExecutive Summary for a detailed deptidan:

1 A strong temporal decline in recruitment and in biomass within the rasjaatorial region (Rgon 5).

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

1 Similarly, movement rates between the western equatorial region and the Arabian SealRegien
estimated to be very low.

1 The model estimated that fishing mortalityemtwithin the western equatorial region did not increase
during the 2002 2006 period to the extent that would be anticipated given the large increase in catcl
from the purse seine fishery during that period (on average 470,000 t:boed all estimated BY
values).

The SCNOTED similarities of yellowfin tuna stocks of the Eastern Pacific Ocean and the Indian Ocean, bu
results of the assessments in these two areas giveraviging differences in the stock behaviour. The SC
AGREED thatacomparative studipe done to investigate this issue further.

The SCAGREED that a comparative analysis on the Multfah / SS3 assessments in both the Indian Ocean
and East Pacific Ocean should be performed by a small group of experts (at least the IOTC consultant and
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 simi
i.e. spatial extent of the fishery, esti@atMSY, 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 t
models. Therefore, the RECOMMENDED that the Commission consider funding thisposedvork which

would need to coveone consultah airfare (up to US§,000), DSA (up to US$350 per day7 days) plus an

FAO consultancy rate of US$450 per day (7 days). The total amount requested for this comparative study
US$11,600) per consultat.

The SCAGREED that the review on stock statusyellowfin tuna in 2013 shoulfirstly examine the report of

the abovementioned comparative analysis if available, noting thaR@13 I0TC budget will not be approved
until May 2013.It should also inleide a discussion on major structural changes which could be proposed for the
full assessment which will be undertaken in toeningyears, for instanceovering a number of topics such as
revision of spatial stratificatignincluding the possibility of sing smaller areasnput the latest findings in
growth patters and the differential growth between males and femalesspeefic natural mortality, input
more age classes (12 instead of 7) and spatial dynamics exhibitedrbgdagry data.

Taiwan, China1 Catchper-unit-of-effort (CPUE)

160.

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

Stock assessment consultant

161.

The SCNOTED the excellent work done by Mr. Adam Langley (consultant) and his contributions and expertise
on integrated stock assessment models REAOMMENDED that his engagement be renewed for theiogm
year.
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Parameters for future analyses: Yellowfin tuna CPUE standardisation and stock assessments

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

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

163. The SCRECOMMENDED the following core areas of expertise and priority areas for contribution that need to
be enhanced for the next meetingled WPTT in 2013, by an Invited Expert:
9 CPUE analysis and standardisation
1 Tuna tagging data analysis
1 Tuna stock assessment models
Where possible the Invited Expert should attend botlptbposedCPUE workshop and the Working
Party in 2013, noting that Wited Experts are unpaid.

7.6 Report of theSecondSession of the Working Party on Neritic Tun&$/PNT02)

164. The SCNOTED the report of theSecondSession of the Working Party on Neritic Tunas (IQ2Q12i
WPNTQ®@I R), including the consolidated list of recommendagi@rovided as an appendix to the repdhe
meeting was attended B participantsup from 28 in 201lincluding10 recipients othe MPF (9 in 2011)

165. The SCRECOMMENDED that the Commission not@at neritic tuna and tudi&e species under the IOTC
mandate have become as important or more important as the three tropical tuna species (bigeye tuna, skipj
tuna and yellowfin tuna) to most IOTC coastal states with a total estimated catch of 605,359 t being landed
2011, and as a result, should be réiogj appropriate management resources from the IOTC. Innfagtic tuna
species are in many cases, the major commercial tuna antikeispecies being exploited by the majority of
Indian Ocean coastal states and as such, should be given the samdnstatins of time and resource
investment

166. NOTING that monofilament gillnets are recognised to have highly detrimental impacts on fishery ecosystem
as they are noselective, and that the use of monofilament gillnets have already been banned imartdrge
of IOTC CPCs, the S(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 al
bycatch, etc., taken by monofilament gillnetecomparison to other net material, and iii) to report the findings at
the next WPNT meeting.

IOTC databasdor neritic tunas

167. The SCNOTED the main data issues that are considered to negatively affect the quality of the statistics fc
neritic tunas avéable at the IOTC Secretariat, by type of dataset and fishery, which are provided in
AppendixVI of the WPNTO02 reportandRECOMMENDED that the CPCs listed in tlappendix, make efforts
to remedy the data issues identified and to report back to the WRiShakt meeting.

168. The SCNOTED that some CPCs have data collection systems that do not include provisions for the sampling
neritic tuna species, as required by the CommissionRECIOMMENDED that the existing sampling systems
are extended to facilitatdata collection for neritic tunas, by species, so as to fulfil their mandatory reporting
requirements regarding those species. The SC fud®aiED that some CPCs have fisheries directed at neritic
tuna species and may require assistance with the imptatiemn of data collection for those fisheriaad
RECOMMEND ED that such CPCs contact the IOTC Secretariat for further guidance.

169. The SCRECOMMENDED that the IOTC Secretariat request that any datasets for neritic tuna species held b
SWIOFP, or any other pi#es, be provided to the IOTC Secretariat before the next meeting of the WPNT.

170. NOTING that the nominal catch data (NC) for India, Indonesia and Thailand provided at the WPNTO02 meetin
were found to conflict with the NC data history provided by these desrih recent years, and for catahd
effort data for most of the history of the gillnet fleet, th€ RECOMMENDED that India, Indonesia and
Thailand liaise with the IOTC Secretariat to provide a fully justified revised catch history which will rdpgace t
data currently held by the IOTC Secretariat before the next WPNT meeting

Data set availability

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

Requests for guidance from CPCs

172. The SCENDORSED the request from coastal CPCs having fisheries targeting neritic tunas that the I0TC
Secretariat coordinate the different research activities developed andhenpdel at national and regional levels
if appropriate, with theiming of determining the stock structure and more generally, the status of neritic tuna
stocks in the IOTC area of competence

Stock structure

173. The SCNOTED that in the absence of reliable @ence relating to stock structure bullet tuna, frigate tuna,
kawakawa, longtail tuna, Ind@acific king mackerel and narrearred Spanish mackerel are assumed to exist
as single stocks throughout the Indian Ocean, until proven otheitiseneed for genie and tagging studies
on neritic tunas in order to further define the stock structure of neritic wasaglentified

Priorities for an Invited Expert at the next WPNT meeting

174. The SCRECOMMENDED the following core areas of expertise and priority areasdntribution that need to
be enhanced for the next meeting of the WPNT in 2013, by an Invited Expert:
1 Expertise: stock structure/connectivity; including from regions other than the Indian Ocean; data poc
assessment approaches.
9 Priority areas for contoution: kawakawa, longtail tuna and narrbarred Spanish mackerel biology,
ecology and fisheries.
7.7 Summary discussion of matters common to Working Parties
Capacity building activities
175. The SCNOTED paper I0TC2012 SC15 INFO8 which provided the SC with an myrtunity to consider the
science capacity building activities tentatively planned by the IOTC Secretariat for 2013 anth&0nAll
revolve arounddur core topics:
1 Connecting science and management in the IOTC process
9 Basic stock assessment training
9 Advanced stock assessment courses with IOTC Member countries and international experts
1 Experimental design, analysis of ecological data and computational methods in gquantitative ecology
The target audience for these workshops will vary depending on the fiapic national scientists tmiddle
managers who support IOTC Commissioners, from developing coastal states in interpreting scientific advi
from the SC.

176. The SCENDORSED the science capacity building activities planned by the 10T Ceeiat in 2013 an@014

177. The SCRECOMMENDED 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 ar
analyses of catch and effort data for neriting and tundike species. Where appropriate this training session
shall include information that explains the entire IOTC process from data collection to analysis and how tt
information collected is used by the Commission to develop Conservation andevtaara Measures.

Funding for Chairs and ViceChairs to attend IOTC meetings

178. The SCRECOMMENDED that the IOTC Secretariat includepeoposedbudget line in the IOTC budget for
2013 and all future years, that would cover the travel expenses of Chairs a@@hdics from developing
countries (and developed countries when they are not attached to any national instittitomasg otherwise
unable to obtain fundingp support their attendance at their respective working paesting and for a Chair or
Vice-Chairto attend the SC meeting each year

IOTC species identificationcards

Billfish identification cards

179. NOTING that the IOTC Secretariat has devedjdentification cards for billfish species at the request of the
WPB and SCbut no funds have yet beetioaated to print thecards, theSC RECOMMENDED that the
Commission allocate funds in the 2013 budget to print sets of identification cattle falifish speciesnoting
that the total estimated printing costs for the first 1000 sets of the idendificzirds is around a maximum of
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US$6,700 Table7). ThelOTC 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 7. Estimatedoroductionand 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$5500 1 5,500
Total estimat§US$) 6,700

Shark, marine turtleand sedird identification cards

180. The SCEXPRESSEDIts appreciation to the IOTC Secretariat for the finalisation ofdéatification cards for
sharks,marineturtles and seabird&hich have been developed, produced and are being circuiatedme
CPCs. These @htification cards should be used by observers, field samplers as well as fishers in order t
improve the identification and reporting of bycatch species.

181. The SCRECOMMENDED that the Commission allocate additional funds in 2013 to print further sets of the
shark, seabird and marine turtle identification catdgeloped by the IOTC Secretariabting that expected
costs are in the vicinity of US$000 per 1000 sets of cards.

Tunas and mackerels

182. The SCAGREED that the development of spies identification aas for all tunas under the IOTC mandate
(three tropical tunatwo temperate tunand six neritic tuna and mackerel spegies various life history stages
interacting with IOTC fisheries, urgently needs to be developed to improve species identifioakiciata
quality being submitted to the IOTC Secretariat.

183. The SCRECOMMENDED that the Commission allocate funds in the 2013 budget to develop and print sets o
identification cards fothe three tropical tunawo temperate tunand six neritic tuna anskerfishspecies under
the IOTC mandatenoting that the total estimated production and printing costs for the first 1000 sets of the
identification cardss around a maximum d#S$16,200 Table8). The IOTC Secretariat shall seaknfls 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 speci
of tropical, temperate anckritic tunas and mackerels)

Description Unit price Units required Total
Purchase images US$L00 22 (2 per species, pluscovers) 2,200
Contract days US$350 20 7,000
Printing plates / plate US$100 15 1,500
Printing /1000 sets US$5500 1 5,500
Total estmate(US$) 16,200

Fishing hookidentification cards

184. Noting the continued confusion in the terminology of various hook types being used in IOTC fisheries, (e.g. tur
hook vs. Jhook; definition of a circle hook), the SRECOMMENDED that the IOTC Secretiat develop an
identification guide for hooks and pelagic gears used in IOTC fisheries, as staffing and financial resourc
permit, and to distribute the guide to all CPCs once completed. The SBGRBED that circle hooks are
defined by hooks having thigooint turned at least 90° from their shank.

Identification cardsi general

185. The SCRECOMMENDED that IOTC CPCs translate, print and disseminate the identification cards to their
observers and field samplers (Resolution 11/04), and as feasible,rtbghieig fleets targeting tun&ynalike
and sharlspecies. This would allow accurate observer, sampling and loglzalon tuna and tusike species
to be recorded and reported to the IOTC Secretariat as per IOTC requirements.

186. The SCNOTED the commitmenimade by the WWF Smart Fishing Initiative to fund the reproduction of
additional bycatch species identification cards. TheABREED that translation and printing in Persian may
best serve the IOTC at this time.

CPUE discussion summary

187. The SCEXPRESSED conern that the majority of thénportantrecommendations issued by the SC to the
various working parties in previous years in regards to CPUE standardisatioofteznet been addresseand
that there was no major progress onesk issues during the pastwo years. Therefore, the SC
RECOMMENDED that the scientists in charge of this work make every possible effatrsider those
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guidelinesin future CPUE standardisation wonk order to improve the quality of CPUE series which are
essential to stock assament.

188. NOTINGt hat a set of O0core areasd6 which are |ikely
be more informative than using all of the data available, especially when other species were being tergeted,
SCRECOMMENDED thatc or e areas6 be i deachtworkKing padgo asralfacifitajerande d
monitor population abundance trends across all fleets. This should be carried out intersessionally and presel
at the proposed longline CPUE workshop, to be hetbe second quarter of 2013.

Dedicated workshop on CPUE standardisation

189. NOTING the combined recommendations from the WPB, WPTmT and W&Tidlda dedicated workshop on
CPUE standardisation, the S®ECOMMENDED that a dedicated, informal workshop on CPUE
stanardisation, including issues of interest for other IOTC species, should be carried out before the next rou
of stock assessments in 20Theterms of reference (TORs) for the workshop jrevided inAppendix VII.
Where posible it should include a range of invited experts, including those working on CPUE standardisation i
other ocean/RFMOQOs, in conjunction with scientists froain tuna fishing countrieand supported by the IOTC
Secretariat The IOTC Secretariat shall incle a budget item for this workshop, for the consideration of the
Commission.

Risk-based approaches to determining stock status

190. The SCRECOMMENDED that the IOTC Secretariat facilitate a process to provide the necessary information
to the SC so that it magonsider the Weighdf-Evidence approach to determine species stock status, as an
addition to the current approach of relying solely on fully quantgagtock assessment techniques.

Woarking Party Reports

191. NOTING that the report of the WPTmWPB and WPTTdo not include trends of recruitment or biomass, as
estimated from the different assessments, the REQUESTED that the working partiesinclude this
information intheir future reports

192. NOTING that in 2012the Commission had adopted Recommendation 1@W4interim target and limit
reference pointghe SCAGREED thatas a complement to the information in the KOB&rategy Matrix for
each species could includstimates on the likelihood of the different scenarios exceeding limit reference points

Incorporation of therisk levels associated witteferencepoints

193. NOTING that Resolution 12/0bn the implementation of th@recautonary gpproachwas adopted by the
Commission in 2012, and that provisional reference points have been adopted in Recommenddtion 12/
interim target and limit reference pointthhe SCAGREED 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 spec
incorporate explanatory text this regard.

On Interim Target and Limit Reference Points

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

Employment of a Fisheries OfficefScience)

195. NOTING the rapidly increasingscientific workload at the I0TC Secretariat, including a wide range of
additional science relatedluties assigned to it by the SC and the Commissiad, that the current Fishery
Officer supporting the IOTC scientific activities witlepartat the end of Februarg013, the SCstrongly
RECOMMENDED that the Commissioapprove the hiring of a Fishery Officer (Scienceyvark on a range
of matters in supmt of the scientific processcluding but not limited to science capacity building, bycaiath
regional observer schemes

Chairs and ViceChairs of the Working Paties

196. The SCRECOMMENDED that theCommission notand endors¢éhe Chairs and Viec€hairsfor each of the
IOTC Working Parties, gsrovided inAppendix VII.
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8.

197

198.

199.

200.

201.

202.

203.

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

. The SCNOTED that he Commission, at its f'55essionrecognized that piracy activities in the western Indian
Ocean, have had substantial negative consequences on the activities of some fleets, as well as the leve
observer coverage in these areas. The Commission requests that the Scientific Committee aftagsahe
piracy on fleet operations and subsequent catch and effoddbgmara. 40 of the S15 report).

The SCNOTED that he Commission, at its6"S e s s i 0 n recodnised thé severe ifnpact of piracy acts on
humanitarian, commercial and fishingssels 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 attac
being reported in their respective EED ( par a. 124 of the S16 report).

The ST NOTED that athough no specific analysis of the impacts of piracy on fisheries in the Indian Ocean
were presented aDTC working partymeeting in 2012, many papers demonstrated some level of impact on
fishing operations in the western Indian Ocean (8oBasin) and other areas as a result of relocated fishing
effort. Specifically, that there has been a substantial displacement of effort into traditional albacore fishing area
thereby increasing fishing pressure on this species. In recent yearsofiwetipn of fishing effort of the
Japanese longline fleet sharply decreased in the-n@sktern Indian Ocean (off the Somalia coastlimd)ile
fishing effort increased in the area south of 25°S, especially off western Australia, where catch ratesref alba
are higher ig. 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 |
Iran and are now targeting neritic tuna and tlika species. This has resulted in substantial increases in the total
catch and effort of neritic tuna and tdlitee species under the IOTC mandate.

The SCNOTED that he number of active vessels in the IOT@aapf 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 withhaffimg declined to negligible levels in
recent years by most fleetSigs. 2and 3. Fishing effort of the purse seine fleet has also shifted east by at least
100 miles compared to the historic distributiof effort and piracy was reported to also be playing a role in
determining the behaviour of smaltale fishing vessels which have declined in the region.

The SCNOTED that here has also been a substantial reduction in total effort due to piracy,tdxidenhe
decline in total effort from all major fleet§i@. 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 vessasls retur
from the Atlantic Ocean, and 1 vessel returned from the Pacific Ocean. In 2012, the trend has been revers
with a total of 15 vessels being transferred from the Atlantic Ocean back to the Indian Ocean. Similarly,
vessels from Taiwan,China have beaemsferred from the Pacific Ocean back to the Indian Ocean in 2012.
Japan reported aeduction 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 yelloafaombined). In recent
years, the proportion of fishing effort of the Japanese longline fleet sharply decreased in thestenth Indian
Ocean (off the Somalia coastline), while fishing effort increased in the area south of 25°S, especialleoff west
Australia. The Rep. of Korea reported that one longline vessel was hijacked in 2006 and this had resulted il
large reduction (50%) of the number of Rep. of Korean active vessels, from 26 in 20062012; while the
remaining vessels moved to tS8euthern Indian Ocean. The number of EU and associated purse seiners has al:
decreased from 51 in 2006 to 34 in 2011 (a 33% of reduction).

The SCNOTED that given the potential impacts of piracy on fisheries in other areas of the Indian Ocean
through therelocation of longliners to other fishing grounds, specific analysis should be carried out anc
presented at the next WPBhd WPTmTmeeting by CPCs most affected by these activities, including Japan,
Rep. of Korea and Taiwan,China. For example, longfigking effort has been redistributed to traditional
albacore fishing grounds in recent years, thereby further increasing fishing pressure on the albacore stock (
IOTCi 2012 WPTmTO4i R).

The SCNOTED that reports from Thailand, China and Taiwan,China tbagline vessels from some fleets
appear to be moving back towards the central Indian Ocean in 2012, as a direct result of increased CPUE be
recorded in these areas. This movement back into the area vacated due to piracy activities should be clo
monitored and reported at the SC andweking partymeeting 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), frestuna longline (FTLL),other longline (OTLL), and longline directed at
swordfish (SWLL), in the IOTC area of competence, 20862 and 201011. The red line represents the boundary
between western and eastern Indian Ocean regions. LLJIP (light greenjredzamy longliners fsm Japan; LLTW

(dark green): deefreezing longliners from Taiwan,China; SWLL (turquoise): swordfish longliners (Australia, EU,
Mauritius, Seychelles and other fleets); FTLL (red): frasta longliners (China, Taiwan,China and other fleets;
OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, South Kore,
and various other fleets).
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Fig. 2. The change in the relative number of some active longline fleets since 2004i(mppavers have been scal
to the number of active vessels in 2006) and estimated numbers of active purse seine vessels from 20C
(lower) in the Indian Ocean.
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Fig. 3. The total number of hooks set (in millions), by year and geographical area: off the Somalia coastline (ar
shown in the insert) and for the rest of the Indian Ocean (10), from 1952 to 2011.

204. 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 potentidsiofpaicacy on fisheries in other areas
of the Indian Ocean through the relocation of longliners to other fishing grounds, specific analysis should |
carried out and presented at the next WPTT meeting by the CPCs most affected by these activitiag, includ
Japan, Republic of Korea and Taiwan,China. The Chair of the WPTT shall facilitate the analysis and report ba
to the SC in 2013.

205. The SCNOTED the following statement from the I.R. Iran oombating piracy and developing international
guidelinesto fishing vessehavigation and compensation:

fiThe appearance of piracy in recent years in some pdtieofvorld especially in the Indian Ocean, has
caused concerns and has had negative impacts on fishing activities. Unfortunately many vessels have beel
attadked by pirates and have been seriously damaged. From 2008 up tamonunately 50 fishing
vessels of Islamic Republic of Iran have been attacked in the Indian Ocean by pirates, who have caused the
lossof seven vessels and drowning of nine crewnmetihe meantiméhe lossof vessels and crew duedo
lack of insurance coveragbéave not been compensatédther vesselsre ot immune from damage or
new attacks in the future. The result of this situai®mlearly visible in our catch composition and
guantity. The Islamic Republic of Iran as a country has experienced lot of pagtecksand officially
requess that the IOTC and its @entific Committee take anpiracy steps. I.R. of Iran proposes the
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establishment of an ad hoc working group. This warlgroup should prepare an asgiracy guideline. It
is anticipated that through these works and by the developed guglatideother necessary coordination,
the issue of supporting fishermen and fishing vessels against piracy and compensation afrthgesd
will be considered and follosd up in the future Also in this way all responsible international
organizationsparticularly FAO andthe MO, are expected tsupport and coopeta withCPCso0

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

206.

9.1

207.

208.

2009.

9.2

210.

9.3

211.

NOTING thatTable 1in this reportprovides an overview of the stock status and management advice for eacr
species under the IOTC mandatewell as species directly impacted by fisheries for tuna andikenspecies,
the SCAGREED to an Executive Summary for each species or species group as detailed below

Tunai Highly migratory species

The SCRECOMMENDED that the Commission note the management advice developed for each tropical an
temperate tuna species as providethnExecutive Summary for eadpecies.

0 Albacore Thunnus alalungei AppendixIX

0 Bigeye tungThunnus obesy$ Appendix X

o Skipjack tungKatsuwonus pelami$ Appendix X

o Yellowfin tuna(Thunnus albacargs Appendix XI

The SCAGREED that the Chairs of the IOTC Working Pagshould ensure that where possible, all KOBE
plots should be presented istandardisefbrmat for the consideratioof the SC.

The SCNOTED paper 10TC2012i SC15i 12 which provided an overview of the biology, stock status and
management of southern bluefin tuff@unnus maccoyiiand thanked CCSBT for providing it.

Billfish

The SCRECOMMENDED that the Commission notéié management advice developed for each billfish
species as provided the Executive Summary for each species:

o Swordfish Kiphias gladiuyi AppendixXIll

o Black marlin(Makaira indicg i Appendx XIV

0 Blue marlin Makaira nigrican3 i AppendixXV

0 Striped marlin(Tetrapturus audaxi AppendixXVI

0 Indo-Pacific sailfish(lstiophorus platypteryss AppendixXVII

Tuna and mackerel Neritic species

The SCRECOMMENDED that the Commission note the management advice developed for each neritic tun
species as provided the Executive Summary for each species:
0 Bullet tuna Auxis rochéii AppendixXVII
Frigate tunaAuxis thazaryli AppendixXIX
Kawakawa Euthynnus affinisi Appendix XX
Longtail tuna Thunnus tonggdli Appendix XXI
Indo-Pacific king mackerel $comberomorus guttaflis AppendixX Xl
Narrowbarred Spanish mackerédomberomorus commer3dnAppendix XXl

O O0OO0OO0Oo

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

10.1
212.

Sharks

The SCRECOMMENDED that the Commission note the management advice developed for a subset of shatr
species commonly caught in IOTC fisheries for tuna andlikeapecies:
0 Blue sharksRrionace glaucai Appendix XXIV
Oceanic whitetip shark€archarhinus longimangs Appendix XXV
Scalloped hammerhead shasphyrna lewinii Appendix XXV
Shortfin mako shark@surus oxyrinchus i AppendixXX VII
Silky sharkgCarcharhinus falciformisi Appendix XXVI1II
Bigeye thresher sharkélopias superciliosys Appendix XXIX
Pelagic thresher shark&lopiaspelagicud i Appendix XXX

O oO0OO0Oo0OO0Oo
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10.2 Marine turtles

213. The SCRECOMMENDED that the Commission note the management advice developed for marine turtles, a
provided inthe Executive Summamgncompassing all six species found in the Indiaeadc
0 Marine turtles” AppendixXXXI

10.3 Seabirds

214. The SCRECOMMENDED that the Commission note the management advice developed for seabirds, a
provided inthe Executive Summargncompassing all species commonly interacting WiiC fisheries for
tuna and tundike species:
0 Seabirds AppendixXXXIll

111 MPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

215. The SCNOTED paper I0TC€2012 SC15 33 Rev_3 which provided an update on tiagional implementation
of the IOTC egional observer schenjROS)for each IOTC CPC, noting that the ROS started bauly 2010
(Resolution 09/04 superseded by Resolution 10/04 and Resolution 11/04).

216. The SCNOTED that 12 CPCs have submitted their list of accredited observersoatydsevenCPCs have
submitted observer trips reportstotal of 38 observer trip reports have been submitted téQA€E Secretariat:
11 repots for 2010, 23 reports for 2011 addrepors for 2012. The SCNOTED that these reports are very
unevenly distibuted among CPCdn 2011, the only full year of implementation of the R@Sdate it was
estimatedfrom the reports and effort data available, that onlyp CPCs have achieved the minimum 5%
observer coverage requiradResolution 1104.

217. The SCEXPRESSED its strong concern regarditige low level of reporting to th®©TC Secretariabf both the
observer trip reports and the list of accredited observers since the start of the ROS in JiBy@0aldow level
of implementation and reportinig detrimenal to the work of the SCin particular regarding the estimation of
incidental catches of netargeted species, as requested by the Commidsigrarticular, the SQNOTED that
the I0TC Regional Observe Programme could be a significant source of padetaidbr marine turtles (e.qg.
sex and species composition, etc.) for some longline and gillnet fisheries.

218. The SCRECOMMENDED that all IOTC CPCs urgentlgyubmit, and keep ufm-date, their list of accredited
observers to thEOTC Secretariat andnplement he requirements of Resolution 11/6d a Regional Observer
Schemegwhich states that:

iThe observer shall, within 30 days of compl et i
The CPCs shall send within 150 days at the latest each regmfgr 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.o (para. 11)

219. The SCNOTED that the timely submission of observer trip reports tol@€EC Secretariat is necessary to
ensure thathte SCis able to carry out the tasks assigned to it by the Commission, including the analysis o
accurate and high resolution data, in particular for bycatch, which would EI®® scientists to better assess
the impacts of fisheries for tuna and tiika species on bycatch species

220. The SCRECOMMENDED that the Commissionconsider how to address the lack of implementation of
observerprogrammes by CPCs for their fleets and reporting to the IOTC Secretariat as per the provision «
Resolution 11/04n a Reginal ObserveSchemenoting the update provided Appendix XXXIII .

221. The SCRECOGNISED that the implementation of national observer programmastia simpldask, e.g. due
to piracy activities, and that the financial angman costs involveih the deployment of observesseimportant
to consider in particular for CP€ with large fishing fleets. However, the SGGREED that the minimum
observer coverage of 5% set out by Resolution 11/04 is alreelbyv the minimum necesry coverage
estimated by simulations, and that it should not be lowered.

12.0OUTLOOK ON TIME -AREA CLOSURES

222. The SCNOTED that he Commissionat its " Session adoptedResolution 12/13or the conservation and
management of tropical tunas stocks in tREC area of competencavhich superseded Resolution 10/01.
Contained within Resolution 12/13 is a requirement that the SC will provide at its 2012 and 2013 plenat
session, the following:
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a) an evaluation of the closure area, specifying in its advice ifodification is necessary, its basic
scientific rationale with an assessment of the impact of such a closure on the tropical tuna stocks,
notably yellowfirand bigeye tuna

b) an evaluation of the closure time periods, specifying in its advice if a moidifida 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

223. The SCNOTED paper IOTC201% SC14 39 presentedo the SC in 201lwhich provided a evaluaton of the

IOTC timearea closuréy estimating what the maximum potential loss of catches would be under different
scenarios of tim@area closure, as estimated from the catch statistics of the [QECestimation was based on

the historical IOTC databases 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 be
entirely redistributed to other areas and the purse seine dédavyember were not yet available when the paper
was prepared, nor at the date of the SC.

224. The SCNOTED that the results obtained from the study are similar to the analysis carried out for the SC i

225.

226.

227.

2010, which emphasized that catch reduction expected frerutinent timearea closure were negligiblié was
further recalled that the results were also supported by paperiRDIG SC14 40 which provided a
preliminary investigation into the effects of the network of Indian Ocean MPAs on yellowfin tuna witlpart
emphasis on the I0Ttme-areaclosure 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 like
to have little impact ostock status, whether effort is eliminated or redistributed. Tudy stxamined scenarios

to investigate the impacts of a 12 month closure ofctireentlOTC time-areaclosure Some benefits to the
status of yellowfin tuna stocks were predicted if it $swamed that effort (and catch) is eliminated, but where
effort is redistributed such a closure had negligible impact on stock status.

The SCreiterated its previouRECOMMEND ATION that the Commission note that the current closure is
likely to be ineffectie, 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 WPTmT noted that longline fishing effort baen redistributed to traditional albacore fishing
grounds in recent years, thereby further increasing fishing pressure on this stock.

NOTING that the objective oResolution 2/13is to decreasthe overall pressure on the main targeted stocks
in the Indan Ocean, in particular yellowfin tuna and bigeye tuna, and also to evaluate the impact of the curre
time/area closure and any alternative scenarios on tropical tuna pom/l#ienSCreiterated its previous
RECOMMEND ATION that the Commissiorspecify the level of reduction or the long term management
objectives to be achieved with the current or alternative time area clesuties alternative measuress these

are not contained within the Resolutio® 113 This will, in turn, guide and facilitate ¢hanalysis of the SC, via

the WPTT in 2013 and future years.

NOTING the lack of research examining tirrerea closures in the Indian Ocean by the WPTT in 2011 and
2012, as well as the slow progress madeaduressing the Commission request, the SC reitbrise
RECOMMENDATION that the SC Chair begins a consultative process with the Commission in order to obtait
clear guidance from the Commission about the management objectives intended with the current or a
alternative closure. This will allow the SC tddress the Commission request more thoroughly.

13.IMPACTS OF CATCHING BIGEYE TUNA AND YELLOWFIN TUNA JUVENILES AND

228

229

SPAWNERS

. The SCNOTED that he Commissionat its 18' Sessionadopted Resolution 12/18r the conservation and
management of tropical tunasosks in the IOTC area of competeneghich superseded Resolution 10/01.
Contained within Resolution 12/13 is a requirement that the SC will provide at its 2012 and 2013 plenat
session, the following:

c) an evaluation of the impact on yellowfin and bigéyna 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 SCNOTED that the most direct measure of impact of fishing fleets on jlesould be obtained by
looking at the catches of juvenile yellowfianaand bigeye tuna by gear, peesented infable 9below. It
should be noted that the estimates of catches of juvenile fish are doubtful fogsaragforwhich catchat-
length information is severely limited or almost rexistent. The SCeiterated itsAGREEMENT from 2011,
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that the WPTT shouldrovidethe SC withmulti-gear yieldper-recruit estimates for all stocks assesse?013,
as this is another ulsg indicator of the impact of each gear on potential yields.

TABLE 9. Catches of juvenile yellowfin tuna and bigeye tuna by gear.
Yellowfintuna  Total catch % Juveniles of catct % Juveniles total

Gear type (mt) within gear juvenile catch

BB 18438 85 1397

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 catct % Juveniles total

Gear type (mt) within gear 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

230. The SCNOTED that the existing statistics on catches of juvenile fish by species obtained by the various purs
seine fleetdishingon FADs, in both numbers, size (length) avelght, provide a measuré their impact on the
stocks, and the corresponding effort statistics (number of boats, GRT and fishing days), give an indication of t
capacity of this fleet, which engages, although not exclusively, on the FAD fishery.

231. The SCNOTED however, that the figery statistics available for many fleets, in particular for coastal fisheries,
are notaccurate enougfor a comprehensive analysis as has been repeatedly noted in previous WPTT and S
reports. In particular, the SCRECOMMENDED that all CPCs catching yelvfin tuna should undertake
scientific sampling of their yellowfin tuna catches to better identify the proportion of bigeye tuna catches
Therefore, the SRECOMMENDED the countries engagdd those fisheries to take immediate actions to
reverse the situi@mn of fishery statistics reporting the IOTC Secretariat

232. The SCNOTED 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 aktba MSE that the
SC has agreed to carry out in the future. This could, if necessary, also quantify the impact of such measures

only on the stocks, but also on the fleets, including likely economic impact on activities dependent on the flee
affected

233. The SC ADVISED the Commissionthat the Western and Central Pacific Fisheries Commisdias
implemented since 2009 a FAD closure for the conservation of yellowfin tuna and bigeye tuna juveniles. The ¢
REQUESTED further investigation of the feasibilitynd impacts of such a measure, as well as other measures,
in the context of Indian Ocean fisheries and stocks

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

234. The SCNOTED paper 10TC2012i SC15i 34 which provided an updat on progress regardingesolution
09/01on the performance review follagwp.

235. The SCRECOMMENDED that theCommission notéhe updates on progress regardiRgsolution09/01on
the performance review follawp, as provided afppendixXXX1V.
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15.SCHEDULE AND PRIORITIES OF WORKING PARTY AND SCIENTIFIC COMMITTEE
MEETINGS FOR 2013 AND TENTATIVELY FOR 2014

Research Recommendations and Priorities

236. The SCNOTED paper IOTC 20121 SC15i 35 which outlinedthe proposed priorities for IOTC Woikg Partes
andSCmeetingdor 2013 and tentatively for 204

237. The SCNOTED the proposed workplans and priorities of each of the Working PartieA@RIEED to the
revised workplans as outlined #ppendix XXXV. The Chairs ath Vice-Chairs of each working part shall
ensure that the efforts of their working party is focused on the core areas contained within the aperglix,
into accountiny new esearch prioritiegdientified by the Commission at its next Session.

238. The SCADOPTED a revised assessment schedule for the aimtbtundike species under the IOTC mandate,
as well as the current list of key shark species of inteassputlined inAppendixXXXVI. Following the

uncertainty remainingn the bigeye tuna assessment carried out for the previous WPTT meetings in 2010 an
2011, the WPTTAGREED that bigeye tuna would be the priority species for stock assessments in 2013. Only

stock status indictors (i.e standardised CPUE series) sheuldlated for skipjack tuna and yellowfin tuna.
Schedule of meetings for 2013 and 2014

239. NOTING paper I0TC2012 SC15 36 which outlined the proposed schedule for IOTC Working PartieS@nd
meetings fo 2013 and tentatively for 2014, the SGREED that despite th current overfishing status of

albacore, there was no urgent need to hold a WPTmT in 2013, but rather that national scientists working
albacore shall produce updated stock status indicators (i.e. standardised CPUE indices) for presentation at

nextSC meeting.
240. The SCNOTED the optiongprovided to it by the WPEB, highlighting thas quantitative information on sharks

becomes available, there should be the possibility for simple stock status analyses based on fisheries

biological indicators. Expéise in stock assessment from other IOTC working parties, e.gNVBET or the
WPB, would be of value for such analysg@fie SCAGREED that the WPEB should be retainedits current
form, butthat the Chair shakknsure that each five day meeting altéuest its core focus among the species
covered under its mandate.

241. NOTING the difficulty of carrying out stock assessments for three tropical tuna species in a single year, the S

AGREED to a revised assessment schedule on a awthreeyear cycle for thahree tropical tuna species as

outlined inAppendixXXX VI. Following the uncertainty remaining in the bigeye tuna assessment carried out for

the previous WPTT meetings in 2010 and 2011, bigeye tuna would be the priedigssfor stock assessments

in 2013, while only stock status indictors (i.e. standardised CPUE series) should be updated for skipjack tu
and yellowfin tuna, including the revision of the executive summaries to incorporate any new work bein

completed dung the WPTT sessions.

242. The SCAGREED that while the MSE process was still in its early stages of development, there was no pressir
need to hold a WPM meeting in 2013, as the work to be undertaken was of a highly technical nature and wo
require the invtvement 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 workptdaairfed in the WPMO04
Repor}, two workshops composed of experts should be heRDI8 to continue the development of the MSE
processThe Chair of the WPM shall present an update on progress made by the small workiraf ¢neupext
SC meeting

243. The SCRECOMMENDED that the Commission endorse the schedule of Working Party and Scientif
Committee meetings for 28land tentatively for 20L(Table10).

TABLE 10. Schedule oWorking Party and Scientific Committee meetings for2@&hd tentatively for 201

Meeting 2013 2014 tentative)
Date Location Date Location
Working Party orNeritic 21'5 July (4d) E;ah, Indonesia 131 16 July(4d) cI?rall, Indonesia
Tunas Tanzania Tanzania
Working Party orifemperate Nil Nil 5i 8 Aug (4d) TBD
Tunas
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Working Party orEcosystems | 12 16 Sept (5d) La Réunion 9i 13 Sept (5d) TBD
and Bycatch

Working Party orBillfish 18/ 22 Sept (5d) La Réunion 171 21 Sept (5d) TBD

Working Party onflropical 221 27 Oct (6d) Bilbao or San 211 26 Oct (6d) TBD

Tunas Sebastian, Spain

Working Party orMethods Nil Nil 30 Nov (1d) Victoria, Seychelles
Working Party orData 291 30 Nov (2d) Victoria, Seychelles| Nil Nil

Collection and Statistics

Scientific Committee 2i 6 Dec (5d) Victoria, Seychelles| 17 5 Dec (5d) Victoria, Seychelles
Working Party orFishing Nil Nil Nil Nil

Capacity

16 . OTHER BUSINESS

16.1 Revisel 6 Gui del i nes for the Presentation of Stock as

244,

245.

246.

247.

248.

The SCNOTED paper 1I0TC2012i SC15i 37 which provideda revision to the previouSuidelines for the
Presentation of Stock Assessment Modelepted by the SC in 2012vhich datempt to ensuregreaer
transparency and facilitate peeview of models employed in the provision of advice on the status of species
managed by the IOTGince 2010, the SC and the Commission have agreed to several additional elements to
provided in CPUE and stock assessit papers such as the Kobe management strategy matrix, Kobe plots an
interim reference points.

The SCADOPTED revised fiGuidelines for the Presentation of Stock Assessment Mogedsided at
Appendix XXX VII, and requestd that the guidelines be communicated to working paatyicipants well in
advance of each meeting to eresuhat national scientistsithors of all future CPUE and stock assessment
papers presented at IOTC working party meetimgply with the guideling

The SCNOTED the request by the EU thas resources permit, software should be obtained which would allow
interested scientists to access and manipalhtstock assessment inpwtad detailed outputsom the various
assessments carried out by thd @working parties each year.

NOTING the conclusions and recommendation from the KOBE 3 meeting held in 2011,
fiKobe IlI participantsagreedthat the K2SM is a useful tool for evaluating management strategies or
options, provided that the uncertainties in ssessments can be adequately quantifi€hrticipants
acknowledged thatonsiderable work remains to be dobeth to reduce uncertainty in stock assessments,
and to develop common standards or guidelines for how uncertainty is reflected. Kobe Il patdicipa
recommendedhat the scientific committees and bodies of the tRFMOs jointly develop methmetteto
guantify the uncertaintyand understand how this uncertainty is reflected in the risk assessment inherent
in the K2SM 0

the SCRECOMMENDED that in 20B, 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 SCEXPRESSED ts reservations regarding the validity of some of the K2SM that are produc#ukefo
consideration of the IOTC working parties when the uncertainties are very large in the stock assessment res
(for instance due to the increasing lack of data for major fisheries and due to the unknown cascading errors in
projections), it may & unrealistic to propose reliable K2SM for several of the Indian Ocean stocks.

16.2 GEF-financed global project on tuna fisheries: updatadrelevance to IOTC

249.

The SC NOTED paper 10TC2012 SC15 INFO6 which provided an overview of the projeitSu st ai n
Managment of Tuna Fisheries and Biodiversity Conservation in the Areas Beyond National Jurisdictiot
(ABNJ) O a project funded by the GIlI obal Environme
Organization (FAO), and scheduled to be operational #0438 for a period of five years.
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250. The SCNOTED that theproject resources that wilbe made available under Components 1 (Promotion of
sustainable management of tuna fisheries, including development of HCRs and implementation of tl

precautionary approacghand Component 2 (Reducing Ecosystem Impacts of Tuna Fishing) will accelerate the
implementation of relevant recommendations of the SC.

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

251. The SCRECOMMENDED that theCommissionconsider the consolidated set of recommendations arising
from SCB, provided alAppendixXXXVIII .

252. The report of the=ifteenthSession of the Scientific Committee (I0TZD12i SC15i R) wasADOPTED on 15
December 204
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Ms ShuTing Chang
Email: lisa@ofdc.org.tw

Dr Yu-Min Yeh
Email: ymyeh@mail.nb.edu.tw

SOUTH AFRICA
Absent

SOUTHI EAST ASIAN MARI NE
TURTLE MEMORANDUM OF
UNDERSTANDING (IOSEA)
Mr DouglasHykle
CMS/IOEA Marine Turtle MoU Secretariat
Email: iosea@un.org
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APPENDIX I
AGENDA FOR THE FIFTEENTH SESSION OF THE SCIENTIFIC COMMITTEE

Date: 10i 15 December, 2012
Location: STC Conference Center, Victoria
Mahé, Seychelles

Time: 09:007 17:00 daily

p 0N

o

10.

11.
12.
13.
14.

15.

16.

17.

Chair: Dr. Tsutomu Nishidayice-Chair: Mr. Jan Robinson

OPENING OF THE SESSION (Chair)

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

ADMISSION OF OBSERVERS (Chair)

DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE SCIENTIFIC COMMITTE E

(Secretariat)

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

NATIONAL REPORTS FROM CPCs (CPCs)

REPORTS OF THE 2012 IOTC WORKING PARTY MEETINGS

7.1 IOTCi 2012 WPTmTO04 R:  Report of the Fourth Session of the Working Party on TemperaiasTu
7.2 IOTCi 2012 WPB1Q R: Report of the Tenth Session of the Working Party on Billfish

7.3 IOTCi 2012 WPEBOS R: Report of the Eighth Session of the Working Party on Ecosystems and Bycatch
7.4 IOTCi 2012 WPMO4 R: Report of the Fourth Session of the Working Party on bsh

7.5 IOTCi 2012 WPTT14 R: Report of the Fourteenth Session of the Working Party on Tropical Tunas
7.6 IOTCi 2012 WPNTO2 R: Report of the Second Session of the Working Party on Neritic Tunas

7.7 Summary discussion of matters common to Working Parties (capacity lgugldiivitiesi stock assessment course;

connecting science and management,

etc.)

EXAMINATION OF THE EFFECTS OF PIRACY ON FLEET OPERATIONS AND SUBSEQUENT CATCH AND

EFFORT TRENDS (Chair)

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

9.1 Tunai Highly migratory species
9.2 Tuna and mackerél Neritic species
9.3 Billfish

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

10.1 Marine turtles
10.2 Seabirds
10.3 Sharks

IMPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

OUTLOOK ON TIME -AREA CLOSURES (Chair)
IMPACT OF CATCHING BIGEYE TUNA AND YELLOWFIN 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 SCIENTIFI

AND TENTATIVELY FOR 2014 (Secretariat)

OTHER BUSINESS (Chair)
16.1 Revised o6Gui del i

nes for

(Secretariat)

C COMMITTEE MEETINGS FOR 2013

Presentation of St ock

16.2  GEFRfinanced global project on tuna fisheries: update & relevance to IOTC
REVIEW OF T HE DRAFT, AND ADOPTION OF THE REPORT OF THE FIFTEENTH SESSION OF THE

SCIENTIFIC COMMITTEE (Chair)
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APPENDIX IlI
L IST OF DOCUMENTS

Document

Title

Availability

IOTCi 2012 SC15 0la

Draft agenda of the Fifteenth Session of the Scientific
Committee

V (5 Sepember 2012)

IOTCi 2012 SC1501b

Draft annotated agenda of the Fifteenth Session of the
Scientific Committee

V (25 November 2012)

IOTCi 2012 SC1502

Draft list of documents

V (11 September 2012)

IOTCi 2012 SC15 03

Outcomes of the Sixteenth Session of thenBussion
(Secretariat)

V (14 November 2012)

IOTCi 2012 SC1504

Previous decisions of the Commission (Secretariat)

V (14 November 2012)

IOTCi 2012 SC15 05

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

V (25 November 2012)

IOTCi 2012 SC1506

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

V (14 November 2012)

IOTCi 2012 SC1507

Examination of the effects of piracy on fleet operations al
subsequentatch and effort trends (Chair and Secretariat)

V (25 November 2012)

IOTCi 2012 SC1508

Status of the Indian Ocean Albacore Resource (ALB:
Thunnus alalungg

V (12 November 2012)

IOTCi 2012 SC1509

Status of the Indian Ocean bigeye tuna (BEfAunnus
obess)
resource

V (14 November 2012)

IOTCi 2012 SC1510

Status of the Indian Ocean skipjack tuna (SKadtsuwonus
pelamig resource

V (14 November 2012)

IOTCi 2012 SC1511

Status of the Indian Ocean yellowfin tuna (YHRunnus
albacare$ resource

V (14 Novenber 2012)

IOTCi 2012 SC1512

Report on biology, stock status and management of sout
bluefin tuna: 201Zfrom CCSBT)

V (9 November 2012)

IOTCi 2012 SC1513

Status of the Indian Ocean bullet tuna (BIALixis roché)
resource

V (24 November 2012)

IOTCi 2012 SC15 14

Status of the Indian Ocean frigate tuna (FRIxis thazarjl
resource

V (24 November 2012)

IOTCi 2012 SC15 15

Status of the Indian Ocean kawakawa (KAEVIthynnus
affinis) resource

V (25 November 2012)

IOTCi 2012 SC1516

Status of the Indian Ocedongtail tuna (LOTThunnus
tonggo)
resource

V (25 November 2012)

IOTCi 2012 SC1517

Status of the Indian Ocean Indkacific king mackerel
(GUT: Scomberomorus guttafusesource

V (24 November 2012)

IOTCi 2012 SC1518

Status of the Indian Ocean narrdarred Spanish mackerel
(COM: Scomberomorus commer3ansource

V (25 November 2012)

IOTCi 2012 SC1519

Status of the Indian Ocean Swordfish (SWKiphias
gladiug resource

V (13 November 2012)

IOTCi 2012 SC15 20

Status of the Indian Ocean black marlin BLMakaira
indica) resource

V (12 November 2012)

IOTCi 2012 SC1521

Status of the Indian Ocean blue marlin (BUMakaira
nigricang resource

V (12 November 2012)

IOTCi 2012 SC15 22

Status of the Indian Ocean striped marlin (MOI8trapturus
auday resource

V (13 November 2012)

IOTCi 2012 SC15 23

Status of the Indian Ocean IndRacific sailfish (SFA:
Istiophorus platyptergsresource

V (12 November 2012)

IOTCi 2012 SC1524

Status of marine turtles in the Indian Ocean

V (12 November 2012)

IOTCi 2012 SC15 25

Status of seabirds in the Indian Ocean

V (12 November 2012)

IOTCi 2012 SC15 26

Status of the Indian Ocean blue shark (BBHonace
glaucg

V (9 November 2012)

IOTCi 2012 SC15 27

Status of the Indian Ocean oceanic whitetip shark (OCS:

Carcharhinus longimars)

V (9 November 2012)
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Document

Title

Availability

IOTCi 2012 SC15 28

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

V (12 November 2012)

IOTCi 2012 SC15 29

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

V (12 November 2012)

IOTCi 2012 SC15 30

Status of the Indian Ocean silky shark (FA&archarhinus
falciformis)

V (12 November 2012)

IOTCi 2012 SC1531

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

V (12 November 2012)

IOTCi 2012 SC15 32

Status of théndian Ocean pelagic thresher shark (PTH:
Alopias pelagicus

V (12 November 2012)

IOTCi 2012 SC15 33 Rev_2

National Implementation of the regional observer scheme
CPCs (Secretariat)

V (14 November 2012)
V (29 November 2012)
V (6 December 2012)

IOTCi 2012 SC15 34

Update on progress regarding Resolution 09/0h the
performance review folloiwp (Secretariat and Chair)

V (25 November 2012)

IOTCi 2012 SC1535 Rev_1

Proposed priorities for W

Committee for 2013 and 2014 (Ghé& Secretariat)

V (25 November 2012)
V (6 December 2012)

IOTCi 2012 SC15 36

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

V (13 November 2012)

IOTCi 2012 SC15 37

Revi sion: 60 Gui datibniohStosk f or
Assessment Model sd (Chair

V (25 November 2012)

IOTCi 2012 SC15 38

Pilot project to improve data collection for tuna, sharks a
billfish from artisanal fisheries in the Indian Ocean. Part
Revision of catch statistics fémdia, Indonesia and Sri
Lanka (19562011). Assignment of species and gears to t
total catch and issues on data quality (G. Moreno, M.
Herrera and L. Pierre)

V (25 November 2012)

Working Party Reports

IOTCi 2012 WPTmMTO4 R

Report of the Fourth Sessiontbe Working Party on
Temperate Tunas

V (7 September 2012)

IOTCi 2012 WPB1O R

Report of the Tenth Session of the Working Party on Billf

V (10 October 2012)

IOTCi 2012 WPEBOS8 R

Report of the Eighth Session of the Working Party on
Ecosystems and Bycatch

V (8 October 2012)

IOTCi 2012 WPMO4 R

Report of the Fourth Session of the Working Party on
Methods

V (23 October 2012)

IOTCi 2012 WPTT14 R

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

V (14 November 2012)

IOTCi 2012 WPNTO2' R

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

V (23 November 2012)

National Reports Members

IOTCi 2012 SC15NRO1 Australia V (21 November 2012)
IOTCi 2012 SC15 NRO2 Belize V (30 July 2012)

- . . V (19 NovembeR012)
IOTCi 2012 SC15 NRO3 Rev_1 | China V (12 December 2012)
IOTCi 2012 SC15 NRO4 Comoros V (29 November 2012)
IOTCi 2012 SC15 NRO5 Eritrea NOT RECEIVED
IOTCi 2012 SC15 NRO6 European Union V (4 December 2012)
IOTCi 2012 SC15 NRO7 France V (7 December 2012)
IOTCi 2012 SC15 NRO8 Guinea NOT RECEIVED
IOTCi 2012 SC15 NRO9 India V (12 November 2012)
IOTCi 2012 SC15NR10 Rev_1 | Indonesia V (2 December 2012)

V (9 December 2012)

IOTCi 2012 SC15NR11

Iran, Islamic Republic of

V (28 November 2012)

IOTCi 2012 SC15NR12

Japan

V (6 December 2012)

IOTCi 2012 SC15 NR13

Kenya

V (25 November 2012)

IOTCi 2012 SC15NR14 Rev_1

Korea, Republic of

V (25 November 2012)
V (9 December 2012)

IOTCi 2012 SC15NR15

Madagascar

V (5 December 2012)
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Document Title Availability
IOTCi 2012 SC15 NR16 Malaysia V (1 December 2012)
IOTCi 2012 SC15 NR17 Maldives, Republic of V (27 November 2012)
. . " V (29 November 2012)
IOTCi 2012 SC15 NR18 Rev_1 | Mauritius V (7 December 2012)
IOTCi 2012 SC15NR19 Mozambique V (25 November 2012)
IOTCi 2012 SC15 NR20 Oman, Sultanate of V (5 December 2012)
IOTCi 2012 SC15NR21 Pakisan NOT RECEIVED
IOTCi 2012 SC15 NR22 Philippines V (10 December 2012)
IOTCi 2012 SC15 NR23 Seychelles, Republic of V (4 December 2012)
IOTCi 2012 SC15 NR24 Sierra Leone NOT RECIEVED
IOTCi 2012 SC15 NR25 Sri Lanka V (23 November 2012)
" . V (18 October 2012)
IOTCi 2012 SC15NR26 Rev_1 | Sudan V (5 December 2012)
IOTCi 2012 SC15 NR27 Tanzania NOT RECEIVED
V (22 November 2012)
IOTCi 2012 SC15NR28 Rev_2 | Thailand V (6 December 2012)
V (12 December 2012)
IOTCi 2012 SC15 NR29 United Kingdom V (23 November 2012)
IOTCi 2012 SC15 NR30 Vanuatu NOT RECEIVED
IOTCi 2012 SC15NR31 Yemen NOT RECEIVED
National Reports Cooperating norContracting Parties

IOTCi 2012 SC15 NR32

Senegal

V (7 December 2012)

IOTCi 2012 SC15 NR33

South Africa, Republic of

V (28 November 2012)

Information Papers

IOTCi 2012 SC15 INFO1

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

V (8 November 2012)

IOTCi 2012 SC15 INFO2

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

V (24 November 2012)

IOTCi 2012 SC15 INFO3

Glossary of scientific termscronyms and abbreviations,
and report terminology

V (25 November 2012)

IOTCi 2012 SC15 INFO4

IOTC Species data catalogues (IOTC Secretariat)

V (30 November 2012)

IOTCi 2012 SC15 INFO5

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

V (4 December 2012)

IOTCi 2012 SC15 INFO6

GERf i nanced gl obal project

Management of Tuna Fisheries & Biodiversity Conservat
in the Areas Beyond National Jurisdiction (ABNJ): update
relevance to IOTC

V (4 December 2012)

IOTCi 2012 SC15 INFO7

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

V (5 December 2012)

IOTCi 2012 SC15 INFO8

Draft: Building science capacity and understanding amon
IOTC members

V (5 December 2012)

IOTCi 2012 SC15 INFO9 Rev_1

Ecological Risk Assessment (ERA) and Productivity
Susceptibility Analysis (PSA) of sea turtles overlapping w
fisheries in the IOTC region (N. Ronel, R. Wanless,
A. Angel, B.Mellet and L. Harris)

V (25 November 2012)
V (5 December 2012)

IOTCi 2012 SC15 INF10 Rev_1

Preliminary Ecological Risk Assessment (ERA) for shark
species caught in fisheries managed by the Indian Ocear
Tuna Commission (IOTC) (H. Murua, R. Cohelo, M.N.
Santos, HArrizabalaga, K. Yokawa, E. Romanov, J.l.uZ
Z.G.Kim, P.Bach, P. Chavance, A. Delgado de Molina a
J.Ruiz)

V (5 December 2012)
V (10 December 2012)

IOTCi 2012 SC15 INF11

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

V (12 December 2012)
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APPENDIX IV
NATIONAL REPORT ABSTRACTS

Australia

Pelagic longline and purse seine are the two main fishing methods used by Australian vessels to target tuna
billfish in the Indian Ocean Tuna Commission (IOTC) Area of Competence. In 2011, two Audtatiiners from

the Western Tuna and Billfish Fishery operated in the IOTC Area of Competence. They caught 5.8 t of albacore tu
(Thunnus alalungg 50.0 t of bigeye tunalrfiunnus obesys14.1 t of yellowfin tunaThunnus albacargs189.9 t of
swordfish(Xiphius gladiuy and 0.7 t of striped marlintétrapturus 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 |
species combined. In additiofystralian vessels using minor line methods took a small amount of catch. The numbe
of active longliners and levels of fishing effort have declined substantially in recent years due to reduced profitabilit
primarily as a result of lower fish prices ahiijher operating costs. The catch of southern bluefin tthanhus
maccoyi) in the purse seine fishery was 4120 t in 2011. There was no purse seine fishing for skipjack tur
(Katsuwonus pelamisn 2011. The peak skipjack catch taken by Australian vediling in the IOTC Area of
Competence was 1039 t in 2001. In 2011, approximately 1 t of shark was landed by the Australian longline fle
operating in the IOTC Area of Competence and approximately 13 000 sharks were discarded/released. In the Wes
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 Inc
Ocean Tuna Comission (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 (
licensing agreements. In 2011 dlgret consisted of 7 long line tuna fishing vessels which operated mainly between
10°- 40°S and 552 75°E. Together, our vessels caught 164 m/t of Albacore tuna, 13.9 m/t of yellowfin tuna, 9.63¢
m/t of bigeye tuna, 2.536 m/t of swordfish, 5.175 m/tlatk 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
in 2007 to 210 m/t in 2011. Albacore has always been the main target dpeaes vessels from 2007 to 2011
followed by bigeye tuna, yellowfin and swordfish. The number of active long liners and levels of fishing effort hav
declined significantly in recent years due to reduced profitability, principally resulting from refisltqaices and
increased operating cost. The average size of our vessels from 2007 to 2011 has fluctuated over the years from &
of 88gt to a high of 628 gt. There has also been a reduction in the number of vessels operating in the area fron
vesselsn 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 adikeusecies in the IOTC waters.

The number of longliners operating in the Indian Ocean reduced2®dm2010to 15in 2011 due to piracy, with the

main fishing areahifting to the central ansbuthernindian Ocear{60°E ~9CPE, 10°S ~35°S). Chinese fishing fleet
caught1845MT of maintunas(BET, YFT, ALB) in 2011 (72 % lower than thecatch of6643MT in 2010). The
bigeye tuna and yellowfin tuna catches both from deep freezing longliners and ice fresh longliners have been decli
dramatically since 2006lhe dbacore catchfrom both deep freezing longlinerandice fresh longlinerslecreased
greatly in 2011 compared with in 2010The logbook and observer programs are going on for the Chinese longline
fleets in the Indian Oceaffrom which catch and effort data collection of bycatch species are being impiduoed
scientific observer was sent out for work daefte piracy issue in 2011.

Comoros

Fishing in Comoros is exclusively artisanal, and operated®m3motorized or nomotorized wooden or fibreglass
nondecked vessels. Comorian fishing exploits mainly pelagic spetimsfus albacares, Katsuwonus peis,
Thunnus alalunga, Istiophorus platypterus, Thunnus obesus, Euthynnus) afidiscontributes entirely to the
popul ationds diet, while providing 55% of total j ol
drop line and few rts targeting small pelagic species are the main fishing techniques used. A trip lasts between o
and seven days. Since February 2011, Comoros have implemented a data collection system at unloading sites, tt
to technical and financial support from #@&TC and the OFCF. Data from this collectiae &eing processed by the
IOTC. There is no industrial fishing at national level. This fishing activity is operated by a fotegnuhder a
Fishing AgreementNone of the catch of this fleet is unloadedranshipped within the country.
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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 Europes
Union have been submitted to the IOTC. The EU fleemposed of fleets of some Member States of the European
Union (Spain, France, Portugal and the United Kingdom) has previously submitted its scientific data. All data requir
for the work of the Scientific Committee, in accordance with the legislatitarée, was transmitted to the IOTC. For
reasons related to internal adjustments of several research institutions and/or organizations responsible for
management of scientific data, some information has been submitted with some delay; we are pledisatetthat
some data will be validated and available in the near future. In addition, for security reasons related to t
development of piracy in the Western Indian Ocean, observer programmes were strongly affected, as piracy has
the one hand, reded the frequency of data collection and, on the other hand, led to a decline in data qualit
However, European scientists who participated in the various IOTC Working Parties have also transmitted, during
meetings, some of the data necessary toyaaut the work of these Working Parties. In addition, the EU experts
attending the Scientific Committee may also provide information that complement already transmitted data. T
European Union continues its efforts to harmonize the management, coliaioeporting of scientific data.

France (OT)

The French Overseas Territories in the Indian Ocean include Mayoepartment since 31 March 2014nd the
Scattered, islands that are attached to the administration of the French Southern and Antafstid@AAF). In
January 2010, Mayotte has established a nature marine park (NMP) with a Management Board, which maritii
boundaries are those of the Mayotte EEZ. A second marine park was established on 22 February 2012 (Decree
2012245 of 22 February 2@): the NMP of the Glorieuses, which is under the responsibility of the Scattered islands,
and extends over the entire Glorieuses EEHe total catches in the Indian Ocean of the French purse seiners
registered in Mayotte amounted in 2011 to 26,610 meétmnes, a significant increase of 45% compared to 2010
(18,357Mt) due to an increase in fishing effort. The observer programme introduced in 2005 and discontinued in 20
for security reasons, following the increase of Somali piracy, resumed in 2@&tjally on the larger purse seine
fleet, through a collaboration established with the TARRe coastal fishing fleet of Mayotte is composed of a large
number of canoes and small boagsacticing mainly handline fishing, trolling and net fishingnd offour small
longliners (pelagic drifting longline) targeting mainly tuna and swordfish. Catches by this fleet in the waters c
Mayotte are estimated at 110 (2010) and 52 (2011) metric tonnes respettieehrench Tuna Research framework
(mostly IRD & Ifremer) includes activities such as an observatory, the study of migration patterns of large pelag
species, genetic studies to define stock boundaries, studies on the reproductive biology, the development of byc
mitigation measures and the study of thaamics of the tropical ecosystem. Most projects are financed through
national, European or international tenders. The report lists the various projects that continued or starte2Dit?2010
Overall, France has actively participated in all the Worlagties organized by IOTC, including by presenting 26
scientific contributions in 2012.

Guinea
National Report not provided.

India

I ndiaébs tuna fishing fleet includes coast al mul ti pt
line boats, small longliners and industrial longliners. The total production of tunas antkéufighes, including
neritic and oceanic tunas, billfishes and selefssduring the year 2011 was9}94 tonnes, @ainst a total production

of 127,616 tonnes dimg the year 2010. There was a reduction in production by the oceanic fishery and increase in tl
tuna landings by coastal sector during the year under report. Survey conducted by the Fishery Survey of India in
EEZ revealed that sharks constitute 19648 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 mamr
and whale sharks are protected in India under various ahfiegislations. Data on tuna production is collected by
different agencies in India including Fishery Survey of India (FSI), Central Marine Fisheries Research Institu
(CMFRI) and Marine Products Export Development Authority (MPEDA). Policy decisiorfslogry management

are being formulated by the Department of Animal Husbandry, Dairying and Fisheries (DAHD&F), Ministry of
Agriculture, Government of India.
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Indonesia

Fisheries management Areas (FMA) 572 (Indian Odeaest Sumatera) and 573 (South af/di East Nusa
Tenggara), are two fisheries management area among eleven FMAs that located within the IOTC area
competence. Long liners is the main fishing gear type operated in those FMASs, increase from 1118 vessels
2010 to 1256 vessels in 2011.€Thational catch of four main tuna species in 2011 was estimated 161,454 1
while the total catch for all species by all gears type was estimated 429,751 t.. Through Research institute
Tuna fisheries at Benoa both port sampling and scientific obsemvgrams continuing is conducted. Indonesia
since 10 October 2010 already has a National Plan of Action of the Shark (SR&R) and recently through
ministerial decree of MMAF no 12 year 2012 under chapter X formally regulate a management and conservati
of bycatch and ecological related species on tuna fisheries. Template of Indonesia fishing logbook was develo
and regulated, however it is required more effort to introduce and implement for both to fishers as well as p
officers as required by th@mmission.

Iran, Islamic Republic of

Fishery for tuna and tudike species is a major component in large pelagic fisheries in Iran and one of the mos
important activities in the Persian Gulf & Oman Sea. There are 4 coastal provinces in that ared2 #imugand
vessels consist of fishing boat, dhows and vessel which are engaged in fishing in the coastal and offshore wat
Gillnet and purse seine are two main fishing methods used by Iranian vessels to target large pelagic species (espe
tuna andunalike) in the IOTC area competency and also some of small boats used trolling in coastal fisheries. Ire
has taken various actions to implement the Scientific Committee recommendations and IOTC Resolutions. One
them national actions to improve datallection system for Tuna fishery during 2012 .we have implemented for
Iranian industrial purse seiners and artisanal gillnets modification of logbook template to meet mandatory minimu
statistic requirement, particularly with regards to data recordingssel position in IOTC area for target species,
Bycatch,and discard.

Japan
This Japanese national report describes follovirigsues in recent five years (202@11), i.e., (1) tuna fisheries
(longline fishery and purse seine fishery) (2) fleet infation, (3) catch and effort by species and gear, (4) ecosystem

and bycatch, (5) national data collection and proce
ivessel monitoring syst emo, iscientnigfi @r ogb saanmee
Aunl oadi ng/transhi pment o, (6) nati onal research p

recommendations & resolutions of the IOTC relevant to the Scientific Committee and (8) literature cited and workir
documents.

Kenya

During the year 2011, the active fishing fleet for tuna and-likraspecies in Kenya consisted of 1,011 artisanal
fishing crafts and 87 recreational fishing boats. The vessel sizes measure below l@nmdategslinets andarisanal
longline hooksas he main gearRecreational fishing boats use baited trollingdifoe 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
territorial waters. About 179 tons &ish were landed from recreational fisheries. The recreational fisheries catches
consist of mostly billfishes (129 tons), Yellowfin tuna (21 tons) anddbkieonsiss of a number of pelagic species.

Korea, Republic of

In 2011, 7 vessels of Korean tuloagline fishery were operated in 2011, and they caught 1,985 mt, which was 30.4%
decreasing of the catch in 2010. Fishing effort was 5,362 thousand hooks and distributed higher in the western
eastern areas around-20°S than before. As results, thateh of bigeye tuna and yellowfin tuna significantly
decreased, and albacore tuna and southern bluefin tuna became important in catch. With regard to the improveme
data reporting, the Act of Korean Distant water fisheries development was revisedlctTdtgdiges the fishermen to
monthly submit the logbook in electronic format, including the biological measurement, and information or
ecologically related species and interaction with fisheries as well. Unfortunately, no observer could be placed on bo
Korean longline vessels in 2011. It was as a consequence of the 2 safe accidents of Korean observers in prey
years. So Korean national observer program has been under improvement since 2011. As a result, three obse
were deployed on board for a jwet of 6070 days for each observer in 2012.
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Madagascar

National tuna fishing is practiced mainly by small longliners. An increase of the number of vessels on this fishery h
been observed in these recent years. In 2011, they are among 07 who haeddifishgg for tuna and like species.
They operate in the East side of Madagascar since Z0bd mainly neritic tunas are also observed in the catches of
the fleets that have license to target demersal fishes, they are longliners, trollers and finkr apérating in the
Western side, and Eastern side of Madagascar, but the proportion is relativelgtéd@gments of the fishing
Companies have observed an increase in catches from the year 2010 to the national fleets catches. However,
statemerd cannot see the details on the locations of fishing. A new version of logbook has been operational sin
2012 to fill this lack.An increase in the catches have observed according by the statement of the fishing Compani
compared to the last year (2010)

Malaysia

Tuna fisheries contribute only 5% of total marine finfish catch in Malaysia. Compared to neritic tuna, oceanic tur
fishery is quite new to Malaysian fishery and its contribution to the annual marine catch is insignificant compared
other marim fish fishery. Malaysian waters that fall under the IOTC area of competence is part of the narrow Malac
Straits, off the west coast of Peninsular Malaysia. In 2003, the number of Malaysian flag vessels registered un
Malaysian flag for fishing in théndian Ocean increased steadily from 15 vessels to 58 vessels in 2010. In 2011, th
number of active vessels dropped to only 7 vessels with 9 berthing compared to 30 berthing in 2010. The catct
tropical tuna also decreased to 114 mt in 2011 from 1138 2@10. 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 |
of Madagascar below 250S latitude. The catch of neritic tuna from the Malaeits $under IOTC areas of
Competence) showed a steady increased in landings from 8,978 mt in 2001 to 21,763 mt in 2011. A large portior
catch of neritic tuna were contributed by purse seines and trawlers. A new revisedsN&®#\ is near completed

ard is expected to be released by early 2013. Steps have been taken to reduce incidental catch of shark
commitment to conserve shark population. On sea turtle, apart from mitigation taken to reduce incidental catch
traditional fishermen, the turtle mservation centres in Malaysia also have a turtle hatching program as a way tc
enhance turtle population

Maldives

Maldives has a traditional tuna fishery dating back hundreds of years. The main fishing method is still livebe
pole-andline but handlineighing is become popular. The main target species are skipjatsuvonus pelamis

and yellowfin tuna Thunnus albacargs Small amounts of juvenile bigey@&.(besu¥ tuna are caught mixed
with yellowfin in the poleandline catch. Limited amount of triwiy and longline fishing is also conducted. The
former targets coastal species of kawakaiatlfynnus affinlsand frigate tunaAuxis thazaryl and the latter
deepswimming yellowfin and bigeye. Tuna catches increased to dmalrecord of 167,000 t iR0O06 but have
been declining since then. The average tuna catch for the last five years was about 100,000 mt; skipj
representing 72% and yellowfin 22% and remaining 6% kawakawa, frigate and bigeye. The national de
collection is based on an enumeratgystem which is currently being replaced by a modern logbook data
collection system. A weknabled database is also being developed to allow entry of logbook data remotely. Th
website is being used to enter tuna purchases by the exporters. In additiatatbase when fully functional will
help maintain records of active fishing vessel and fishing licenses. The website is expected to be fully functior
inmid2 01 3. A number of the scientific progr amanees a
with the IOTC Resolutions. This includes strengthening data collection, compilation and its analyses, expandi
coverage of collection of size data, implementation of the VMS and improving information of the ETP specie
among others. Maldives has ibed amount of recreational fishing targeting lalgelied reef fish varieties in the

so call ed 0 nirgchntly rdcrieagidnal fishir® for pllagiceis getting popular in the tourism sector.
At present there is no formal method of the recorduughes.

Mauritius

About 110 000 tonnes of raw tuna are processed annually for export as canned and tuna loins mainly to the
market. Seafood processing contributes to about 1% to GDP and plays an important role in theosoonic
activity of the caintry. In 2011, Mauritius issued fishing licences to 98 longliners and 26-peirsers of various
nationalities to fish in its waters. Moreover, under the fishing agreements between Mauritius and the Seychelles
purseseiners and 7 longliners were isduwith fishing licences. However, under fishing agreement with the
Federation of Japan Tuna Fisheriesdperative Associations no application were received from the Japanese fishing
vessels probably due to the piracy threats in the Western Indian Oegenfidhing longliners regularly call at the
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Port Louis harbour with an approximate of over 600 calls yearly for unloading and transhipment of tuna. During t
year under report, 40 013 tonnes of tuna were transhipped through the Port Louis harbouaeomé #lina
constituted more than 40% of the total catch. An increase in the volume of yellowfin, bigeye and skipjack tur
transhipped was also noted due to transhipment effected by Europeasginess. Four national fishing vessels, less
than 24 metersn length, targeting swordfish landed 89 tonnes of chilled fish. The catch composed of 49.2%
swordfish and 18.4 % yellowfin, 12.1% bigeye and 9.4 % albacore tuna. The fishing areas were spread betw
latitudes 12S and 23S and longitudes 8B and 65E. About 350 smalkcale fishermen operating around the 27
anchored Fish Aggregating Devices set around the island landed 258 tonnes of tuna and the catch was me
composed of albacore tuna. The sports/recreational fishery supplied the local market aditiitianal estimated
amount of 350 tonnes and the species comprised marlins, sailfish, tuna, dolphinfish and wahoo. Mauritius has b
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 andlikmapecies and address the ecosystem arahtmh issues within

the IOTC area of competence.

Mozambique

Purse seine and long line are the two main fishing techniques used in Mozambique in the tynd fiskeractivities

are undertaken by distant water fishing fleets, which operate in the EEZ as from 12 nautical miles off shore frc
January to December. Purse seine fishing occurs mai
fleeti s composed of vessels from France, Spain and Se
south, with particular intensity below parallel 25° south. For the purse seine fleet, the peak period of fishing activiti
occurs between March addne. The longline fleet operates from January to December in Mozambique waters and tt
peak period is from December to February. During the last 5 years, the longline fleet was composed of vessels fi
Belize, Panama, Cambodia, Honduras, Japan, Chinaak@&pain 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, m
Seychelles, Madagascar, Mauritius and South Africa. The tuna fleet never callamambican port for landing
catches in Mozambique but call for dishing 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 (Patria et al., 2011). For 2@OFéR0LH1,

a total of 207 fishing licenses for purse seine vessels and 331 fishing licenses for longline vessels were issued, gi
an average of 174 tuna fishing licenses issued per year. The number of longline vessels operating in Mozambique
has delined substantially since 2007.

Oman

The total production of the Omani fishery sector amounted to around 159 000 Tons in 2011, with a slight increase
approximately 4.5% compared to 2007. Tuna species, considered as highly valuable products for uaerso
have experienced tremendous fluctuations in their total annual production and decreased from 31,420 T in 200
19,550 T in 2011. This fluctuation of coastal tuna activities finds probably its origin, among others, in the
modification of environrantal factors, predatgorey 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. T
reduction in the industrial fishing capacity sviaitiated by the national Authorities for the purpose of restructuring the
industrial fishing sector to improve its competitiveness and efficiency. Artisanal and coastal fleets have, howeve
increased massively in the number of vessels and fishermernthé&anonitoring aspects of the Tuna fishery, the
Omani Government has introduced the logbook data collection scheme, the Vessel Monitoring System (VMS) a
Port Sampling Program (PSP), observer programme (underdevelopment) and a scheme to enharite dheajaal
gathered in order to manage and sustain efficiently the Omani fisheries. At the same time, the Government starte
run and monitor several other projects for other marine species such as sea birds and marine turtles but are still in-
stating stages.

Pakistan
National Report not provided.

Philippines

Fisheries are an important component of the agricultural sector in the Philippines and are an important source
protein, livelihood and export earnings. In 2011, total marine catch WBhitippines commercial fleet was estimated

at 1,032,820 million tons which accounted for about 20.76% of the total fisheries production. The increased deme
for fish from the rapidly growing population and increasing exports has substantially inciehseggressure on the
marine fishery resources over the past two decades. The major key issues facing the fisheries sector are resc
depletion and environmental degradation. Declining catch rates and the leveling off of marine landings also suppc
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these conclusions. The Philippines is still one of the top fish producing countries in the world. Over 1.5 million peop
depend on the fishing industry for their livelihood. The Philippines is also considered to be a major tuna producer
the Western and éhtral Pacific Ocean (WCPO). It is also considered a distant water fishing nation as it has fishin
vessel operating in other oceans other than the Pa
Domestic Products (GDP) in 2009 was 2#d £.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
US $ 803 million and import value of US $ 187 million. Tuna remadias 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 $337.7
million. Canned tuna, though, constitutes bulk of tuna products being exported. In generatparhénereased by

2% in terms of volume and 3% in terms of value. Major markets for this commodity include USA, UK and Germany.

Seychelles

The Seychelles national report summarizes activities of the Seychelles registered purse seiners, longliners and s
industrial vessels for the past 5 years. The total catch for the Seychelles registered Purse Seiners in 2011
estimated at 63,212 MT, obtained from a fishing effort of 2,347 fishing days. This represents a decrease of 1’
over the catches reported 010. 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 fron
fishing effort of 16 million hooks, representing arcriease 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 238
representing a decrease of 19% compared to the previous year. The fishinge=ffeasd by 43% from 506,334
hooks to 289,540 hooks. The Seychelles shark NPOA was developed in April 2007, consisting 11 woil
programmes and 59 actions. In November 2012, a new steering committee was set to review the shark NPOA.
date, Seychelles doestrhave an NPOA on seabirds in place. Seychelles has a small semi industrial longline flee
and there have been no reports of interactions with seabirds. The national scientific observer programme is in
final stages of implementation. So far 6 obsesvaaive been trained and the programme is expected to start early
2013. Seychelles has taken various actions to implement the Scientific Committee recommendations and 10
Resolutions. Some of the actions include; modification of logbook format to meetatoananinimum statistic
requirement, particularly with regards to data recording of sharks in longline fishery, steps to implement a Nation
Scientific Observer Programme, collaboration with other institutions on research projects focusing on bycat
mitigation.

Sierra Leone
National Report ngprovided

Sri Lanka

Tuna fisheries in Sri Lanka are developing rapidly with the expansion of offshore and deep sea /high seas fishi
Over 4000 boats are being currently engaged in tuna fishing, of which ardQrmbats 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
The multiday boats with modern navigational and communication facilities are being venturing nughfaeas
fishing. In 2011, the total large pelagic fish production was 112, 507 Mt and skipjack tuna has dominated the catcl
by contributing 44.7%. Among the different fishing gears used for catching large pelagic fismésiggillnet (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
the Government of Sri Lanka to ensunaality 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
14th Session of the IOTC Scientific Committee. Log book has bedesdited and made mandatory for all the
multiday vessels (> 32 feet in length) since January 2012 by the Department of Fisheries and Aquatic Resources 0O
Lanka. The existing Fisheries and Aquatic Resources Act No.2 of 1996 has been already amegaied #mdugh

the process to obtain approval from the Cabinet of Ministers and presenting same in parliament enabling High s
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. 1
traditional one usually practicing by local fishermen in whole coast, they used hooks over coral reefs zone and

over depth 50m, while the industrfishing 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 st
(February to April) in huge number in southern areahefdea. Tuna are migratory pelagic fishes and are not very
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common on the local market. Usually product as by catch in industrial fishery and artisanal fishery, not targeted,
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 Epeciass (tonggol
Euthynnusaffinis, Auxis thazardA. rochie Katsuwonus pelamiand Sarda orientalisScomberomoruspp). These
species were caught from purse seine, king mackerel gill net and trawl, while purse seine was the main fishing g
The trend of neritic tuna catches have been decreasing from 45,083 tons in 1997 to 13,093 tons in 1999.
production was quite stable around 10,711 and increase to 11,861 in 2009. These neritic tuna species are more o
have its production trend similarityhai tuna longliners that composed of 3 tuna longliners in 2007 and 2 tuna
longliners during 2002011. Their main fishing ground was located in the southern part of the Indian Ocean. Dat:
collection from their logbooks displayed important information of catch, fishing operation and effort during 2007
2011, 2276 days fishing operation were recorded.higieest total catch was in 2010 with 607.69 tones followed by
2007, 2011, 2009 and 2008, respectively (461.75, 370.39, 295.23 and 265.57 tones). The highest CPUE was four
2010 with 13.62 fish 1000 hooks followed by 2007 and 2011, respectively (102@.36 fish/1,000 hooks).
Albacore tuna was caught with the highest proportion 32.80 % followed by yellowfin tuna, bigeye tuna, swordfisl
other fishes and sharks. In 2011 bigeye tuna was caught with the highest proportion 61.4%.

United Kingdom (OT)

On 1 April 2010 the BIOT Commissioner proclaimed a Marine Protected Area (MPA) in the British Indian Ocear
Territory [UK (BIOT)]. No fishing licences have been issued since that date and the last foreign fishing licence
expired on 31 October 2010. Diego Garend its territorial waters are excluded from the MPA and include a
recreational fishery. The United Kingdom National Report summarises fishing in its recreational fishery in 2010 ar
provides details ofasearch activities undertakdgK (BIOT) does nobperate 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 20
Length frequency data were recorded for a sample of 748 yellowfin tuna from thiy.fifher mean length was
76cm. Sharks caught in the recreatidirghery are released alivlJU 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 Scier
Advisary Group has been formed to define a science strategy for BIOT and future research priorities, including tho
relevant to the pelagic ecosystem and IOTC fisheries. Recommendations of the Scientific Committee and the
translated into Resolutions of the i@mission 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 antikeispecis. Industrial fisheries, composed of six
pole-andline vessels, targeting mainly tropical tunas, yellowfiingnnus albacargsbigeye Thunnus obesdsand
skipjack Katsuwonus pelamliguna and one longliner targeting swordfish, artisanal fisheries {haraihd gillnet)
targeting small tunas and the sport fishery targeting billfishes (marlin, swordfish and sailfish) and tunas. In 2011, t
total catch of Senegalese paledline was estimated at 6118 tons. Catches increased in comparison to 2010 (460
tons). The effort in 2011 increased slightly from 1220 fishing days in 2010 to 1366 fishing days in 2011. For th
longline fishery, the catches in 2011 were estimated at 533 tons (312 tons in 2010). Catches are essentially mac
swordfish (264 tons) and gika (216 tons). For artisanal fisheries, catches of all species are estimated to 9024 in 201
The trend is still increasing (8719 tons in 2010). For sport fishery, catches were estimated at 81 tons in 2011 (288 t
in 2010) for an effort of 809 trips. Bwling 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 tun:
unloaded by polandline and purse seine vessels. This worloisipleted by other information from different sources
(customs, boat owners, Marine Fisheries Directorate, etc.). Regarding artisanal fisheries, the sampling of the ca
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effort and size frequency of the istiophorids is increased in the main landindpsitetisanal vessels thanks to the
funds of the Intensive research Program on Istiophorids (EPBR).

Souh Africa, Republic of
South Africa has two commercial fishing sectors which either target or catch tuna atfidespecies as bgatch in

the IndianOcean. These sectors are swordfish/tuna longline (the shark longline fishery has been incorporated into t
sector), pole and line/ rod and reel. In addition, there is aldas®td recreational/sport fishery.
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APPENDIX V

PROGRESS ON THEDEVELOPMENT AND | MPLEMENTATION OF NPOASFOR SHARKS AND SEABIRDS

Date of . Date of
cpe Sharks Implementation Seabirds implementation Comments
MEMBERS
Sharks: ¥ NPOA-Sharks (Sharplan 2) was released in July 2012, along with an
operationaktrategy for implementation:
http://www.daff.gov.au/fisheries/environment/sharks/sharkplan2
Seabirds: Has implemented a Threat Abatement Plan [TAP] for the Incidental Gatch
. ; Bycatch) of Seabirds During Oceanic Longline Fishing Operations since 1998. The
Australia 14-Apr-2004 2006 present TAP took effect from 2006 and largely fulfills the role of an NPOA in terms @
longline fisheries. The 2006 TAP is currently under review. Also currently undertaskir
assessment of seabird bycatch in trawl, gillnet and purse seine fisheries, and will de
an NPOA to bring together fisheries plans and actions to reduce the incidental catch
seabirds in longline, trawl and gillnet fisheries
Belize Sharks: Ndanformation received by the Secretariat.
Seabirds: No information received by the Secretariat.
China i i Sharks: Development has not begun.
Seabirds: Development has not begun.
e . Sharks: No revision currently planned.
i Taiwan,China May 2006 May 2006 Seabirds: No revision currently planned.
Comoros : i Sharks: Development has not begun.
Seabirds: Development has not begun.
Eritrea Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
Sharks: Approved on 06eb2009 and it is currently being implemented.
European Union 5 Feb 2009 16-Nov-2012 | Seabirds: The EU adopted on Friday 16 November an Action Plan to address the p

France (territor ies)

of incidental catcheof seabirds in fishing gears.

Guinea

Sharks: Approved on 66eb2009 but not yet implemented.
Seabirds: No information received by the Secretariat.

India

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.

Indonesia

Sharks:Currently being drafted with the assistance of BABP
Seabirds: India has determined that seabird interactions are not a problem for their

Iran, Islamic Republic of

Sharks: NPOA guidelines developed and released for public comment among stake
in 2010 (funded by ACIAR Australiéa DGCF). Training to occur in 2011, including dat
collection for sharks based on forms of statistical data to national standards (by DG
(supported by ACIAR Australia). Implementation expected late 2011/early 2012.
SeabirdsDevelopment has not begun.

Sharks: Have communicated to all fishing cooperatives the IOTC resolutions on sha
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Have in place a ban on the retention of live sharks.
Seabirds: I.R. Iran determined that seabird interacto@sot a problem for their fleet as
they consist of gillnet vessels only.

Japan

03-Dec2009

Sharks: NPOAShark assessmeimiplementatiorreport submitted to COFI iduly 2012
Seabirds: NPORSeabird implementation report submitted to CORluty 2012.

Kenya

Sharks: Development has not begun. Scheduled for development in 2012. Sharks a
considered a target species by Kenya.

Seabirds: Development has not begun. Scheduled for development in 2012. Kenya
single longliner targeting swdfish and no seabird interactions have been reported to

Korea, Republic of

Sharks: Approved oh8/08/2011and is currently beingnplemented.
Seabirds: Early stages of development.

Madagascar

Sharks: Development has not begun.
SeabirdsDevelopment has not begun.
Note: A fisheries monitoring system is in place in order to ensure compliance by ves
with the 1 0TCés shark and seabird con

Malaysia

2006

I .
i
i

Sharks:Revision of second NPOA sharks in pragge
Seabirds: No information received by the Secretariat.

Maldives, Republic of

Sharks: An earlier draft of the NOPA is available: Gaps/issues that arose following t|
total shark ban have been identified through support from the Bay of Besrge Marine
Ecosystem (BOBLME) Project. Presently Maldives is seeking further support from
BOBLME Project to finalize the plan and associated regulation to be published in
Government Gazette.

Seabirds: Article 12 of | PGCAdoptaraNPOA IOT(
Resolution 05/09 suggests CPCs to report on seabirds to the IOTC Scientific Comm
the issue is appropriate’. Maldives considers that seabirds are not an issue in Maldi
fisheries, both in the polandline fishery and in té longline fishery. The new longline
fishing regulations has provision on mitigation measures on seabird bycatch. Maldiv
will be reporting on seabirds to the appropriate technical Working Party meetings of
IOTC.

Mauritius

Sharks: Currently being dtad.

Seabirds: Drafting will commence upon completion of NPSGRarks. In the meantime
fishing companies have been requested to implement all mitigation measures as pr
in the IOTC Resolutions.

Mozambique

Sharks: Development has not begun.
Sealirds: Development has not begun.

Oman, Sultinate of

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.

Pakistan

Sharks: No information received by the Secretariat.
Seabirds: No information ceived by the Secretariat.

Philippines

Sept. 2009

Sharks: Under periodic review. Shark catches for 2010 provided to the Secretariat.
Seabirds: Development has not begun. No seabird interactions recorded.

Seychelles, Republic of

Apr-2007

Sharks: NPOA-sharks to be reviewed in 2012.
Seabirds: Development has not begun.

Sierra Leone

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.
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Sri Lanka

Sudan

Tanzania, United Republic of

Thailand

23-Nov-2005

United Kingdom n.a.

Vanuatu

Yemen

COOPERATING NON-CONTRACTING PARTIES

Senegal

25-Sept2006

South Africa, Republic of

Sharks: An NPOAsharks is planned for develment in 2012 and an update will be
provided at the next SC meeting.

Seabirds: Sri Lanka has determined that seabird interactions are not a problem for t
fleets.

Sharks: No information received by the Secretariat.
Seabirds: No information reived by the Secretariat.

Sharks: Initial discussions have commenced.

Seabirds: Initial discussions have commenced.
Note: Terms and conditions related to protected sharks and seabirds contained with
fishing licenses.

Sharks: Second NPQGsgharks currently being drafted.
Seabirds: Development has not begun.

Not applicable: British Indian Ocean Territory (Chagos Archipelago) waters are a M
Protected Area closed fishing except recreational fishing around Diego Garcia. For
sharks, UKisthe s i gnatory to the Convention
Understanding on the Conservation of
UK Overseas Territoes including British Indian Ocean Territories; Section 7 (10) (e)
theFisheries (Conservation and Management) Ordinaneders to recreational fishing
and requires sharks to be released alive. No seabirds are caught in the recreational

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.

Sharks: No information received by the Secretariat.
Seabirds: No information received by the Secretariat.

Sharks: The SuRegional Fisheries Commission supported the development of a NP
sharks for Senegal in 2005. Other activities conducted include the organization of
consultations with industry, the investigation of shaiddogy and socialeconomics of
shark fisheries). The NPOA is currently being revised. Consideration is being made
inclusion of minimum mesh size, minimum shark size, and a ban on shark finning.
Seabirds: The need for a NP&&abirds has not yet dre assessed.

2008

Sharks: The gazetting of the draft NP@Aarks for public comment has been approve
by the Minister of the Department of Agriculture, Forestry and Fisheries (6 July 2012
Seabirds: Published in August 20&8&d fully implemented. The NPQgeabirds has beer
earmarked for review.
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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 d&&a
are available out of the total number of fleets for which data on IOTC species are available, by fishery, species
and year, for the period 1952010

Shark species in bold are those identified by the Commission in 2012, for which data skatirded in logbooks an
reported to the IOTC Secretariat; reporting of catch data for other species can be done in aggregated form (i.e.
combined asharks neior mantas and rays néi

Hook and line refers to fisheries using handline and/alling and Other gears neito other unidentified fisherie
operated in coastal waters

Catch rates of sharks on paadline fisheries are thought to be nil or negligible.

Average levels of reporting for 1960010 and 2006L0 are shown columAll andLast, respectively.

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 75 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 Last

Blue shark
Mako sharks nei
Porbeagle
Hammerhead sharks nei
Whale shark
Thresher sharks neij
Oceanic whitetip shark
Siky shark
Crocodie shark
Tiger shark
Mantas and rays neil
Sharks nei
T 1]
Mako sharks nei
Porbeagle
Hammerhead sharks nei
Whale shark | 1 ]
Thresher sharks nei|
Oceanic whitetip shark
Siky shark
Crocodile shark - - -
Tiger shark
Mantas and rays nei l .
Sharks nei
Blue shark
Mako sharks nei
Porbeagle
Hammerhead sharks nej
Whale shark
Thresher sharks neij
Oceanic whitetip shark
Siky shark
Crocodie shark
Tiger shark
Mantas and rays nei
Sharks nei
Blue shark
Mako sharks nei
Porbeagle
Hammerhead sharks ne|
Whale shark
Thresher sharks neif
Oceanic whitetip shark
Silky shark
Crocodie shark
Tiger shark
Mantas and rays neil
Sharks nei
Blue shark
Mako sharks nei
Porbeagle
Hammerhead sharks ne|
Whale shark
Thresher sharks neil
Oceanic whitetip shark
Siky shark
Crocodie shark
Tiger shark
Mantas and rays nei
Sharks nei
Blue shark
Mako sharks nei
Porbeagle
Hammerhead sharks ne|
Whale shark
Thresher sharks neif
Oceanic whitetip shark
Silky shark
Crocodie shark
Tiger shark
Mantas and rays nei

Gillnet

Longline

Hook and line

Purse seine

Pole-and-line

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 75 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 Last|

Key - No catch data available at all
- Catch data avaiable from less than 10% of the fleets for which nominal catches of IOTC species are avaiable
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 IOTC 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 relatedstandardiation, interpretation and use of CPUE series as indices of population
abundance has been requested by most IOTC working parties, given the importance of those data sources.

This workshop should be based around a team of scientists carryimgeosiessional 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 car
out before the workshop meeting.

Scientists working with data from any fleet for whzlCPUE 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 c:
out the necessary work.

A Coordinator: Dr Rishi Sharma, IOTC Setariat
A Date: TBA
A Venue: TBA

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

A Fleets: BJ PS, JAP LL, TWN LL, KOR LL, MAD PL
A Stocks: YFT, SKJ, ALB, BET

1. Development of common guidelines for CPUE standarsdition
Despite very similar methods being applied to standaidPUE series from various fleets, details of implementation and
procedire tend to differ, making sometimes difficult to compare results and analyses.
A To develop a set of guidelines, to be applied on different series. The guidelines should draw on best practi
employed elsewhere, and cover model building and selectidritha extraction and output of diagnostics.

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 effec
the relationship between CPUE series and bgsnbmprovements 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 influer
but difficult to quantify.

A To discuss and analyse altetima methods for accounting for targeting changes and their effect of selectivity.
A To explore a range of scenarios of technological change and improvements in efficiency affecting variot
fleets and their effect on estimated population trends, especiaticent years.

3. Spatial structure and statistical issues
Choices on spatial stratification can have a large influence in CPUE standardsation, especially in settings, such as
Indian Ocean, where changes in spatial coverage and intensity ohékaty have been observed. The change in
information contained in the CPUE series at different spatial scales, and possible differences in the signal observe
various areas, are important factors that could be investigated for series coveringelasge ar
Some statistical questions could also be addressed, such as the method used to deal with zero catches in strate
recorded effort, could also be discussed and evaluated.

A To explore the need and effect of applying different methods of accotiotingro catch values in strata with

positive effort in those series where this is applicable.
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4. Sources of data
Data forms the basis for all CPUE series, and different problems have beensetagmvery data series employed by
IOTC working parties.
A To analyse the effect of missing data on CPUE series and evaluate the possible use of data imputat
methods to complete time series.
A To evaluate the advantages (e.g. increase in explanatory power) and disadvantages (e.g. increase in vari
of various environmental variables applied to CPUE sett@sdardisation.
A Toinvestigate the availability and uses of additional data (e.g. VMS data) that could increase the ability of tt
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 abundi
for estimating population trends. In such cases, indices from different freetsmiduly 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 spe
setting of IOTC series.

A To review and test different methods of combining CPUE serie

6. Impact on advice
The interest of CPUE series in a stock assessment exercise lies in their value as indicators of biomass dynamics, leadi
the provision of scientific advice on stock status. The effect of various factors affecting CPUE sénialsnoanagement
advice can be investigated via stochastic simulation.
A To carry out initial simulations on the effect of the most important sources of error and bias in CPUE seri
on management advice as provided with different stock assessment models.
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LiST oF CHAIRS, VICE-CHAIRS AND THEIR RESPECTIVE TERMS FOR ALL IOTC ScIENCE BODIES

APPENDIX VIII

Chair/Vice- . _ Term commencement Term expiration date
Group Chair Representative CPC/Affiliation date (End date is untilreplacement is elected) Comments
SC Chair Dr. Tsutomu Nishida Japan 171 Ded 11 End of SC in 2013 1stterm
Vice-Chair Mr. Jan Robinson  Seychelles 171 Ded 11 End of SCin 2013 1st term
WPB Chair Mr. Jerome Bourjea EU,France 8iJuli 11 End of WPB in 2013 Istterm
Vice-Chair Mr. Miguel Santos  EU,Portugal 8iJuli 11 End of WPB in 2013 1st term
WPTmT Chair Dr. Zang Geun Kim Korea, Rep. of 22iSep 11 End of WPTmMT in 2013 1st term
Vice-Chair Mr. Takayuki Japan 6i Sep 12 End of WPTmMT in 2014 1sttem
Matsumoto
WPTT  Chair Dr. Hilario Murua EU,Spain 25 Ocfi 10 End of WPTT in 2012 2nd term
Vice-Chair Dr. Shiham Adam  Maldives, Rep. of 23i Octi 11 End of WPTT in 2013 1st term
WPEB  Chair Dr. Charles UK/Independent 14i Octi 10 End of WPEB in 2013 2nd term
Anderson
Vice-Chair Dr. Evgeny EU,France 27i Octi 11 End of WPEB in 2013 1st term
Romanov
WPNT  Chair Dr. Prathibha Rohit India 27i Novi 11 End of WPNT in 2013 1stterm
Vice-Chair Mr. Farhad .R. Iran 27i Novi 11 End of WPNT in 2013 1st term
Kaymaram
WPDCS Chair Mr. Miguel Herrera Secretariat 4i Ded 10 End of WPDCS 2012 2nd term
Vice-Chair Dr. Pierre Chavance European Union 10i Ded 11 End of WPDCS 2013 1st term
WPM Chair Dr. lago Mosqueira European Union 18'Ded 11 Endof WPM 2013 1st term
. . Dr. Toshihice . .
Vice-Chair Kitakado Japan 18 Ded 11 Endof WPM 203 1stterm
WPFC  Chair Not active Not active Not active Not active Not active
Vice-Chair Not active Not active Not active Not active Not active
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APPENDIX | X
EXECUTIVE SUMMARY : ALBACORE

'* Indian Ocean Tuna Commission
>

iotc

Status of the Indan Ocean dbacore (ALB: Thunnus alalungg resource
TABLE 1. Albacore: Status of albacoréhunnus alalunggin the Indian Ocean

2012 stock
Area' Indicators status
determination

Catch 2011: 38,946t
Average catch 2062011:| 41,609t

Indian Ocean MSY (80% CI)): | 33,300t (31,100 35,600 t)
Foo10Fmsy (80% CI): | 1.33(0.91.76)

SB2010SBwusy (80% Cl): | 1.05(0.54i 1.56)

SB01dSB1as0 (80% Cl): | 0.29 (n.a.)

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

Colour key Stock overfished(SB./SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(g&/Fusy> 1)
Stock not subject to overfishingy(,E/FMSYO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

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

Stock statusTrends in the Taiwan,China CPUE series suggest that the longline vulnerable biomass has declined
about29% of the level observed in 1950. There were 20 years of moderate fishing be80reathél the catch has
more than doubled since 1980. Catches have increased substantially since 2007, attributed to the Indonesian fis
although there is substantial uncertainty remaining on the catch estimates. It is considered that recent catches
been well above the MSY level, recent fishing mortality exceegs BF01dFusy = 1.33. Spawning biomass is
considered to be at or very near to the;§Bevel (SBy1dSBusy = 1.05 (Table 1, Fig. 1). Fishing mortality needs to

be reduced by at least 2G#%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 ir
albacore biomass, productivity and CPUE. The impacts of piratlie western Indian Ocean has resulted in the
displacement of a substantial portion of longline fishing effort into the traditional albacore fishing areas in th
southern and eastern Indian Ocean. It is therefore unlikely that catch and effort onealtifiatecline in the near
future unless management action is taken. The following key points should be noted:
1 The available evidence indicates considerable risk to the stock status at current effort levels.
1 The two primary sources of data that drive #ssessment, total catches and CPUE are highly uncertain and
should be investigated further as a priority.
1 The lack of consistency in the data inputs to the analysis and the impacts of using different areas for each fl
on the CPUE standardisations, reglnterpretation of the results difficult.
1 The use of finescale versus aggregated data in the CPUE standardisations by fleet introduces substant
uncertainty.
1 Current catches (average 41,609 t over the last five years, 38,946 t in 2011) exceed tleedVI&@8,30Q,
range: 31,10085,600t). Maintaining or increasing effort will result in further declines in biomass,
productivity and CPUE.

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

1 Provisional referenceoints: Noting that the Commission in 2012 agreed to Recommendation d2/14
interim target and limit reference pointhe following should be noted:
o Fishing mortality: Current fishing mortality is considered to be well above the provisional target
referance point of sy, but below the provisional limit reference point of 1.4&(Fig. 1; Table 3).
0 Biomass Current spawning biomass is considered to be at or very near the target reference point
SBusy, and therefore above the limit reference point 4f8Bysy (Fig. 1; Table 3).

base run

02,00

06y
03

9959

94 2
o7 88 87,50

o8 89 74
2
ﬁgd 64762 -
09
7 095 63 6059

93
5
R

0 1 2 3 4
SB/ SBmsy

Fig. 1. Albacore: ASPM Aggregated Indian Ocean assessment Kobe plot (95% bootstrap confidence surfaces shc
around 2010 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for e
year 19502010. Target (Ftarg and SBtarg) and limit (Flim and SBIlim) reference points are shown.

TABLE 2. Albacore: ASPM Indian Ocean assessment Kobe |l Strategy MBtahability percentagedf violating
the MSY-basedargetreference points famine constant catch projections (2010 catch level, + 10% * 20%, + 30% and
+ 40%) projected for 3 and 10 years.

Reference
point and . L . o N .
projection 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) (30,0411t) (33,332t) (38,6241t) (42,915t%) (47,207t) (51,498t) (55,7901) (60,081 1)
SBaois< <1 1 8 15 23 35 46 55 65
E;BMSY
Fao13> Fusy <1 2 18 47 74 91 98 >99 >99
SBroz0< <1 <1 12 40 69 90 >99 >99 >99
SBusy
F2020> Fusy <1 <1 20 67 94 >99 >99 >09 >00
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TABLE 3. Albacore: ASPM Indian Ocean assessment Kobe Il Strategy MBughability 0 e r ¢ e of viaagirg )
the MSY-based limit reference points foine constant catch projections (B catch level, £ 10% + 20%, + 30% and
+ 40%) projected for 3 and 10 years.

Reference
grooijnetc%gﬂ Alternative catch projections (relative to 2010) and probability (%) of violating MSY limit reference points
timeframe
6 0% 70 % 80 % 90 % 100% 110% 120% 130% 140%
(25,7 (30,0 (33,3 (38,6 (42,9((47,2(51,4 (55,7 (60,0
SBy13< BSw <1 <1 <1 <1 <1 <1 <1 <1 <1
Foors> L Fu <1 <1 <1 7 26 53 75 89 97
SBy20< BSw <1 <1 <1 <1 5 28 51 70 83
Fao20> L Fu <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 alalunggin the Indian Oceaare currently subject to a number of conservation and management
measures adopted by the Commission, although none are species specific:
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)
1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
1 Resolution 12/08®n the recording of catch and effort by fishing vessels in the IOTC area of competence
1 Resolution 12/0¢oncerning a record of licensddreign vessels fishing for IOTC species in the IOTC area of
competence and access agreement information
1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

FISHERIES | NDICATORS

General

Overall, the biology of the albacore stock in the Indian Ocean is not well known and there is relatively little ne
information on albacore stock8lbacore Thunnus alalungglife history characteristics, including a relatively late
matuity, long life and sexual dimorphism, make the species vulnerable to over exploitative4 outlines some of

the key life history traits of albacore specific to the Indian Ocean.

TABLE 4. Albacore:Biology of Indian Ocealbacore Thunnus alalunga

Parameter Description

Range and stock A temperate tuna living mainly in the mid oceanic gyres of the Pacific, Indian and Atlantic oceans. In the Pacific @n
structure oceans there is a clear separation of southern and northern stocks assottiateel @deanic gyres that are typical of th
areas. In the Indian Ocean, there is probably only one southern stock, distributed from 5°N to 40°S, because

northern gyre.

Albacore is a highly migratory species and individuals swim large distasharing their lifetime. It can do this because
capable of thermoregulation, has a high metabolic rate, and advanced cardiovascular and blood/gas exchange s
adults (25 year old albacore) appear to be more migratory than adults. In ¢ifec Rxcean, the migration, distributi
availability, and vulnerability of albacore are strongly influenced by oceanographic conditions, especially oceanit
has been observed on all albacore stocks that juveniles concentrate in cold tempasaffoainstance in a range of §
surface temperatures between 15 and 18°C), and this has been confirmed in the Indian Ocean where albacore ty
abundant north of the subtropical convergence (an area where these juvenile were heavily fistfietjstieries durin
the | ate 19806s) . It appears that juvenile albacor
oceans in the north edge of the subtropical convergence. Albacore may move across the jurisdictiongl tetuvedta
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ICCAT and IOTC.

It is likely that the adult Indian Ocean albacore tunas do yearly circular calot&wise migrations following the surfaj
currents of the south tropical gyre between their tropical spawning and southern feeding zonestlamtiheD&ean, larg
numbers of juvenile albacore are caught by the South Africangmaléne fishery (catching about 10,000 t yearly) an|
has been hypothesized that these juveniles may be taken from a mixture of fish born in the Atlantic (rafrBrazbtand
from the Indian Ocearkor the purposes of stock assessments, onegean stock has been assumed.

Longevity 10+years

Maturity (50%) | Age: females 56 years; malesi®
Size females n.a.; males n.a.

Spawning seaso| Little is known abouthe reproductive biology of albacore in the Indian Ocean but it appears, based on biological sty
on fishery data, that the main spawning grounds are located east of Madagascar between 15° and 25°S during th¢
quarters of each year. Likgher tunas, adult albacore spawn in warm waters (SST>25°C).

Size (length and| Reported to 128 cm FL in the Indonesian longline fishery
weight) W= al® with a 5.691 30° ,b 2751

n.a. = not available. Sourcdsee & Kuo 1988, Lee & Liu 1992, Lee & Yeh 20(Hroese Pauly 2009, Xu & Tan 2011,
Setyad;ji et al. 2012

Albacorei Catch trends

Albacore are currently caught almost exclusively using drifting longlines (98%) (Figs. 2, 3, 45),&deith of 10°S
(Table 6), with remaining catches recorded using purse seines and other geaB).(Eigtiches of albacore were
relatively stable until the mid980s, except for high catches recorded in 1973 and 1974 (Fig. 2). The catche:
increased markedly duringthe mid9 8 06 s due to the use of drifting g
catches in excess of 30,000 t. The drifting gillnet fleet targeted juvenile albacore in the southern Indian Ocean (30°¢
40°S). In 1992 the United Nations worldwide ban on the use of drifting gilinets effectively closed this gillnet fishery.

Following the removal of the drifting gillnet fleet, catches dropped to less than 20,000 t by 1992 (Bigsiowever,
catches more than doubled over the period from 1993 (less than 20,000 t) to 2001 (44,000 t). Since 2001 catches
been almost exclusively takéy drifting longlines (Figs. 2, 3, 4). Record catches of albacore were reported in 2008 a
approximately 44,500 t. Catches for 2010 were estimated to be 42,915 t, while catches for 2011 amount to 38,9
(Tableb).

Catches of albacore in recent yearsehasme almost exclusively from vessels from Indonesia and Taiwan,China,
although the catches of albacore reported for the fresh tuna longline fishery of Indonesia have increased consider
since 2003 to around 17,00QFig. 3), which represents approxtaly 32% of the total catches of albacore in the
Indian Ocean.
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Fig. 2. Albacore: Annual catches of albacore by gear | Fig. 3. Albacore: Annual catches of albacore by fleet
recorded in the IOTC Database (192011) (Data as of | recorded in the IOTC Database (1828011) (Data as of
October 2012)Freezinglongline (LL); Fresktuna October 2012). Freezing Longlines of Taiwan,China-(L
longline (FLL); Purse seine §@; Other gears NEI (OT). | TWN), Japan (LEJPN), Rep. of Korea (LIKOR), and
other nei fleetsl(L -NEI-DFRZ); Freskhuna longlines of
Indonesia (FLEIDN), and Taiwan,China (FLITWN);
Driftnets of Taiwan,China (DN'WN); all other fleets
combined (Other Fleets).

Tmt 2010-2010 Tmt 2011-2011

Fig. 4a b. Albacore:Time-area catches (total combined in tonnes) of albacore éstrfar 2010 (left) and 2011 (righ
by type of gear: Longline (LL, green), Driftnet (DFRT, red), Purse seine (PS, purple), Other fleets (OT, bly
catches of fleets for which the flag countries do not report detailed time and area data to theel@Orded withir
the area of the countries concerned, in particular the coastal fisheries of Indonesia (Data as of October 2012).

Longliners from Japan and Taiwan,China have been operating in the Indian Ocean since the early 1250s (Fig.
Although theJapanese albacore catch ranged from 8,000 t to 18,000 t in the period 1959 to 1969, in 1972, catcl
rapidly decreased to around 1,d0@ue to a change in the target species, mainly to southern bluefin tuna and bigey
tuna. Albacore became a bycatch sgedor the Japanese fleet with catches between 200 t and 2,500 t. In recent yeal

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 fram5tifed s

average around 10,000 t by the mii@i70s. Between 1998 and 2002 catches ranged between 21,500 t tot,26,900
equating to just over 60% of the total Indian Ocean albacore catch. Between 2003 and 2010 the albacore catche
Taiwan,China longliner have been between 10,000 and 18,000 t, with catches appearing to be increasing in rec

years. There has been a shift in the proportion of catches of albacore Hye#geém and frestuna longliners in
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recent years, with increasing catches of fresta (72% of the total catches for 20M8) as opposed to defezing
longliners (Fig. 2; Tablé).

While most of the catches of albacore have traditionally come from the southwest Indian Ocean, in recent year
larger proportion of the catch has comenirthe southern and eastern Indian Ocean {#figable6). The relative
increase in catches in the eastern I ndian Oceatmasin
longliners from Taiwan,China and Indonesia. In the westenann@cean, the catches of albacore mostly result from
the activities of deefreezing longliners and purse seingdsie consequence of Somali maritime piracy in the western
tropical Indian Ocean in recent years has been the movement of part of tHeedeiey longline fleets out of this
area, where the target species were tropical tunas or swordfish, to operate in southern waters of the Indian Ocean.
led to increased catches of albacore by some longline fleets, in particular vessels from ChingaChaiavaand
Japan.

Fleets of oceanic gillnet vessels from Iran and Pakistan and gillnet and longline vessels from Sri Lanka have exten
their area of operation in recent years, to operate on the high seas closer to the equator. The lacknofedtith

data from these fleets makes it impossible to assess whether they are operating in areas where catches of juv
albacore are likely to occur.

TABLE 5. Albacore:Best scientific estimates of the catchegalbficore Thunnus alalungeby gear and maifieets
[or type of fishery] by decade (1962000) and year2002 2011)in tonnes Data as ofOctober 2012 Catches by
decade represent the average annual catch, noting that some gears were not used for all years (fer to Fig.

i By decade (averag) 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 | 17,238 | 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 | 1456| 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); Freezinlpngline (L ); Freshtuna longline ELL ); Purse seinel(S);
Other gears neidT).

TABLE 6. Albacore:Best scéntific estimates of the catchesalbacore Thunnus alalunggaby fishing area for the
period 19502011 (in metric tons). Data as of OctoRé1.2.

Area

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

1950s | 1960s | 1970s | 1980s | 1990s | 2000s |[ 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

754 1,199| 1,171 668 | 2,238| 3,985| 2,436| 2671| 2316| 3,022| 3,826| 12,410 6,687| 2,993| 2,300| 2,190

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 | 17242 | 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 10°S); South of 10°SS)

Albacorei Uncertainty of catches

While retained catches were fairly well known until the ed890s (Fig5), the quality of catch estimates since that
time has been compromised due to poor catch reports from some fleets, in particular:

1 Longliners of Indonesia and Malaysia: to date, Indonesia and Malaysia have reported incomplet
catches of albacore for thdongline fleets, as they do not monitor activities of longliners under their
flags based outside of their ports (vpuritius, Sri Lanka, and Thailand). In addition, in recent years
Indonesia has reported catches of albacore for -treshn longliners uner its flag that are in
contradiction with the amounts of albacore recorded from alternative sources, including data on expot
of albacore from Bali, and data from canning factories under the ISSF scheme. The new catches
albacore estimated by the IOTB&cretariat using the above sources are around 14,000 t (average 2006
10), well above those reported by the flag country (8,000 t).

1  Fleets using gillnets on the high seas, in particular Iran, Pakistan and Sri Lanka: Catches are likely to
less than 1,000
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1 Nonreporting industrial longliners (NEI): Refers to catches from longliners operating under flags of
nonreporting countries. While the catches were moderately high during the 1990s, they have nc
exceeded 2,000 t in recent years.

45,000

Type A

22,500

Catch (1)

22,500

SN T N T T Y TN T TN Y Y N S T N TN NS S N T T Y S N N 45,000

Fig. 5. Albacore:Uncertainty of annual catch estimates for albacore (1B&D1)(Data as of October 2012). Catches
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the I0TC
Secretariat), do not report catch data by gaal/or species (broken by gear and species by the IOTC Secretariat) or
any of the other reasons provided in the document. Catches over tHmediype A) refer to fleets for which no
major inconsistencies have been found to exist. Light bars repastentor artisanal fleets and dark bars represent
data for industrial fleets.
1 The catch series for albacore has not changed substantially since the WPTmT in 2011.
1 Levels of discards are believed to be low although they are unknown for industrial fistle€ethan
European (EU) purse seiners (2003).
9 Catchandeffort series are available from various industrial fisheries. Neverthelessacateffort are
not available from some fisheries or they are considered to be of poor quality, especiallyraulasg
decade, for the following reasons:
0 uncertain data from significant fleets of longliners, including India, Indonesia, Malaysia, Oman,
and Philippines;
0 no data for frestiuna longliners flagged in Taiwan,China during 198@06 and poor coverage
thefollowing years (200i710);
0 nonreporting by industrial purse seiners and longliners (NEI).

Albacorei Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 20
and 2011 are provided Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles (operatir
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and main fleets, fol
years 2010 and 2011 are provided in Fig.
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Fig. 6. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the yeg
2010 (left) and 2011 (righfPata as of October 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green)deepfreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)
FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleetscludes Belize, China, Philippines, Seychelles, South Africa, Rep. of

Korea and various other fleets)

Teffort 2011-2011

Teffort 2010-2010
PS-EU

PS-EU
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PS-OTHER

PS-OTHER

. "'
bt

Fig. 7.Number of hours of fishing(Fhours) from purse seine vesselgegree square grid and main fleets, for t
years 2010 (left) and 20Xfight) (Data as of October 2012)
PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operating under flags of EU countrig

Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleets (includes Japaritiddaand purse seiners of Sovig

origin) (excludes effort data for purse seiners of Iran and Thailand)

Albacorei Fish size or age trends (e.g. by length, weight, sex and/or maturity)

The size frequency data for the ddegezing longline fishery fronTaiwan,China for the period 1988009 is
available. In general, the amount of catch for which size data for the species are available before 1980 is still very I
The data for the Japanese longline fleets is available; however, the number of speciasmedneger stratum has
been decreasing in recent years. Few data are available for the other fleets.
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I Trends in average weight can be assessed for several industrial fisheries although they are incomplet
of poor quality for most fisheries before 198@tkeen 1986 and 1991, and in recent years, due to the
lack of length samples for the fleets referred to above (Fig. 8).

1 CatchatSize/Age tables are available but the estimates are highly uncertain for some periods ar
fisheries including:

o all industrial bngline fleets before the migDs, from the earkt970s up to the eary980s
and most fleets in recent years, in particular ftesta longliners

o the complete lack of size samples from the driftnet fishery of Taiwan,China over the entire
fishing period (982 92)

o the paucity of catch by area data available for some industrial fleets (Taiwan,China, NEI,
India and Indonesia)

25
—e—Longline-Japan
—a— Longline-Taiwan \/\\/\/\ /\//\’\/\
L ——Purse Seine 4 - 20
=)
X7 7\/\ Z/\ZX\ i L 15 =
WY YV g
=
>
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Year

Fig. 8. Albacore:Average weight in kg of the catches of all fleets (blue), gillnet (red)JRN (dark green), LITWN
(black), Purseseine (green) and other gears (grey) from 1950 to 2011.

Standardised catcitperi uniti effort (CPUE) trends

Catchandeffort series are available from various industrial fisheries. Nevertheless;acateffort are not available
from some fisheries or thegre considered to be of poor quality, especially during the last decade, for the following
reasons:
1 uncertain data from large fleets of longliners, including India, Indonesia, Malaysia, Oman, and the
Philippines
1 no data for fresttuna longliners flagged imaiwan,China during 199@006 and poor coverage the
following years (200i710)
1 nonreporting 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
combined CPUE (weighted average of Japan and Taiwan,China) were used in the stock assessment models for
for the reasons discussed in IOT2012 WPTmTO4 R.
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Fig. 9. Albacore: Comparison of the three CPUE series for longline fleets fishing for allimtloecd OTC area of

competence, as well as the weight average of the Taiwan,China and Japan series. Series have been rescaled relat
their respective means from 19@810.

STOCK ASSESSMENT

A range of quantitative modelling methods (ASPIC, ASPM aa8)Svere applied to the albacore assessment in 2012,

ranging from the highly aggregated ASPIC surplus production model to thesageand spatiallystructured SS3
analysis.

The following is worth noting with respect to the various modelling approasessin 2012:

1 There was more confidence in the abundance indices this year due to the additional CPUE analyses fr
Japan and Taiwan,China, and the exploration of the Rep. of Korea catch and effort data. This has led
improved confidence in the overafissessments.

I The Taiwan,China CPUE is more likely to closely represent albacore abundance at this time, because
substantial part of the Taiwanese fleet has always targeted albacore.

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

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

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

1 It was recognised that the deterministic production models were only able to explore a limited number «

modelling options. The structural rigidity of these simple models causes numerical problems when fit to lon
time seres for some cases.

The stock structure of the Indigcean albacore resouriseunder 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 southe
Atlantic albacore population.

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

TABLE 7. Albacore Thunnus alalungestock status summary.
Aggregate Indian Ocean
(TWN,CHN CPUE only) (base case)

Management Quantity

2011 catch estimate 38,946 t

Mean catch from 2062011 41,609t

MSY (80% CI) 33,300(31,10G 35,600)
Data period used in assessment 19502010
Fo01dFusy (80% CI) 1.33(0.90'1.76)
B201dBwmsy (80% ClI) i
SBy01dSBusy (80% CI) 1.05(0.54/1.56
B201dB1050(80% Cl) i

SB,01dSBigso 0.29(n.a)
B201dB19s0, F=0 T
SBy01d'SBigso, F=0 T
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APPENDIX X
EXECUTIVE SUMMARY : BIGEYE TUNA

‘# Indian Ocean Tuna Commission

=

iotc v <

Status of the Indian Ocean bigeyeuna (BET: Thunnus obesupsresource

TABLE 1. Bigeye tunaStatus of bigeye tund filunnus obeslisn the Indian Ocean

2012 stak
Areal Indicators status
determination

Catch in 2011 87,420 t
Average catcl2007 2011 | 101,639t
Indian Ocean SS3 ASPM
MSY (1000 t):| 114t (95i 183t) 103t (87i119t)
FeurFusy: | 0.79 (0.501.22) 0.67 0.48 0.86)
SBeur/SBusy : | 1.20 (0.881.68) 1.00 (0.771.24)
SB.u/SBy: | 0.34 (0.260.40) 0.39

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

The stock status refers to the most recent yearsod data used i
3Central point estimate is adopted from tha@®S3 model, percentiles are drawn from a cumulative frequency distribution of MPD values
with models weighted as in Table 12 of 2010 WPTT report (IZDAA WPTT12 R); the range represents the 5th and @&titentiles.

“Median point estimate is adoptedrn the 2011 ASPM model using steepness value of 0.5 (values of 0.6, 0.7 and 0.8 are considered to t
as pausible as these values but are not presented for simplification); the range represents the 90 percentile Confience Inte

Current period (curr) 2009 forSS3and 2010 for ASPM.

Colour key Stock overfished(SR./SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(&/Fusy> 1)
Stock not subject to overfishing);@E/FMSYO 1

INDIAN OCEAN STOCK T MANAGEMENT ADVICE

Stock statusNo new stockassessment was carried out in 20RRvised ®ck status indicators (e.gtandardise
CPUEserie$ do not show angubstantial differences fimthose carried out in 2011 that would warrant a change in
the overall stock status advidgoth of the stockassessments carried out in 2010 and 2Aditatethat the stock is
above a biomass levthat would produc#1SY in the long term and that current fishing mortality is below the MSY
based reference levéle. SBynenSBusy > 1 and EyrenfFusy <1) (Table 1 and Fig. 1). Current spawning stock
biomass was estimated to bei 8@ % (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 prese
in 2010. Catches in 2011 (87,420 t) remain lower than the estimatedvdl8¥s from the 2010 and 2011 stock
assessments (Table 1). The average catch over the previous five year2@200701,639 t) also remains below the
estimated MSY. On the weight of stock status evidence available, the bigeye tuna stock is therefeedisioéd,

and is not subject to overfishing.

Outlook. The recent declines in longline effort, particularly from the Japanese, Taiwan,China and Republic of Kore
longline fleets, as well as purse seine effort have lowered the pressure on the Indiarbi@egariuna 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 ASHIMBtrates 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
2011 assessmenwith steepness 0.5 value for illustration, there is relatively a low risk of exceedinghsl&d
reference points by 2020 botihen considering current catches of 87,4gfpproximately 11% risk of SB<$By) or

even if catches increase to around 100,000 t (<41% risk thatBysy and Roe>Fusy)-

Moreover, the SS3 projections from the 2010 assessment show that there isisk lolvexceeding MSYbased
reference points by 2019 if catches are maintained at the lower range of MSY levels or at the catch level of 102,0(
(< 30% risk that By;i<Busy and < 25% risk that g 5>Fusy) (Table 1).The following key points should be ndte
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1 The Maximum Sustainable Yield estimate for the Indian Ocean ranges between 102,000 and {&h§60
expressed as the median value for 2010 SS3 and steepness value of 0.5 for 2011 ASPM for illustrat
purposes (see Table 1 for further descriptioAy)nual catches of bigeye tuna should not exceed the lower
range of this estimate which corresponds to the

1 If the recent declines in effort continue, and catch remains substantially below the estimated MSY
102,000114 000 t, then immediate management measures are not required. However, continued monitori
and improvement in data collection, reporting and analysis is required to reduce the uncertainty i
assessments.

1 provisional reference points: Notingaththe Commission in 2012 agreed to Recommendation bi2/14
interim target and limit reference point$e following should be noted:

o Fishing mortality: Current fishing mortality is considered to be below the provisional target
reference point of sy, andtherefore below the provisional limit reference point of 1
(Fig. ).

0 Biomass Current spawning biomass is considered to be above the target reference point of
SBuysy, and therefore above the limit reference point of 0.45SBFig. 1).

<
o

o
<

Flim

Ftarg

FIFMSY
1.0
|

05
|

Blim | Btarg

B/BMSY

Fig. 1. Bigeye tuna:;SS3 Aggregated Indian Ocean assessment Kobe plot. Black caplesent the time series of
annual median values from the weighted stock status grid (white circle is 2009). Blue squares indicate the Ml
estimates for 2009 corresponding to eawatividual grid C model, with colour density proportional to the weighting
(each model is also indicated by a small black point, as the squares from highlwdmlited mdels are not
otherwise visible)

TABLE 2. Bigeye tuna: Combined 2010 SS3 and 2011 ASRjgregated Indian Ocean assessment Kobe I
Strategy Matrix. Probability percentage)of violating the MS¥based reference points for five constant catch
projections (2009 and 2010 catch levels, + 20% ad@%) projected for 3 and 10 years. K2SM adoptedifthe
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
values but are not presented for simplification). Note that the catch levels for 2009 and 2010 have since been revi
but are noteflected 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) (142,800 1)

SBy012< Busy 19 24 28 40 50

Fo012> Fusy <1 <6 22 50 68
SByo10< Busy 19 24 30 55 73

Fo019> Fusy <1 <6 24 58 73
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Reference point

. _— . o
and projection Alternative catch projections (relative to 2010) and probability (%)

of violating reference point

timeframe
2011 ASPM
60% 80% 100% 120% 140%
(42,900t)  (57,200t) (71,500t) (85,800t) (100,100t)

SBa013< Busy 4 8 15 24 35

F013> Fusy <1 <1 1 8 33
SBr020< Busy <1 <1 1 11 41

Fa020> Fusy <1 <1 <1 5 38

SUPPORTING INFORMATI ON
(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Bigeye tuna Thunnus obesisn the Indian Ocean is currently subject to a number of Conservation and Management

Measires adopted by the Commission:
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCb6s)
1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area
1 Resolution 12/08®n the recording of catch and effort by fishing vessels in the IOTC area of competence
1

Resolution 12/0toncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o

competence and access agreement informatio

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and

Cooperating NofContracting Parties

1 Recommendation 10/13n the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye

tuna, and on targeted species caught by purse seiners

1 Resolution 12/13for the conservation and management of tropical tunas stocks in the IOTC area of

competence

FISHERIES I NDICATORS

Bigeye tunai General

Bigeye tung Thunnus obesudhabit the tropical and sulofpical waters of the Pacific, Atlantic and Indian Oceans in
watersdown to around 300 niTable 3 outlines some of the key life history traits of bigeye tuna relevant for

management.
TABLE 3. Bigeye tunaBiology of Indian Oceamigeye tunaThunnus obesyis

Parameter Description

Range and Inhabits the tropical and subtropical waters of the Pacific, Atlantic and Indian Oceans in waters down to aroun
stock structurg Juveniles frequently school at the surface underneath floating objects with yelbowfiskipjack tunas. Association w
floating objects appears less common as bigeye grow older.tag recoveries from the RTA® provide evidence of rap
and large scale movements of juvenile bigeye tuna in the Indian Ocean, thus supporting thegsuraption of a sing
stock for the Indian OcearThe average minimum distance between juvenileréégpserecapture positions is estimated
657 nautical miles. The range of the stock (as indicated by the distribution of catches) includes treas;alviaer
reproduction occurs, and temperate waters which are believed to be feeding grounds.

Longevity 15 years

Maturity Age: females and malesy8ars.

(50%) Size: females and males 100 cm.

Spawning Spawning season from December to Januaryassalin June in the eastern Indian Ocean.
season

Size (length | Maximum length: 200 cm FL; Maximum weight: 210 kg.
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and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. The sizes exploited in t
Ocean rangé&om 30 cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna and j
yellowfin tuna and are mainly limited to surface tropical waters, while larger fish are foundsursabe waters.

SourcesNootmorn 2004, Frese & Pauly 2009

Bigeye tunai Fisheries and catch trends

Bigeye tuna is mainly caught by industrial longline (59% in 2011) and purse seine (26% in 2011) fisheries, with t
remaining 15% of the catch is taken by other fisheries (TAbe&y. 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, not:
changes in boat size, fishing techniques and fishing grounds, with vessels using deepeougjitimetkigh 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
peaking at 150,000 t in 1999 (Fig). Catches dropped since then tdues between 120,00040,000 t (200007),
further dropping in recent years, to values under 90,000 t in recent years {2DIhe SC believes that the recent
drop in catches could be related, at least in part, with the expansion of piracy in the ridnitiiaesDcean, which has

led to a marked drop in the levels of longline effort in the core fishing area of these species.

Table 4. Bigeye tunaBest scientific estimates of the catches of bigeye tlihar(nus obesliby gear and main fleets
[or type of fishery] by decade (195R2009) and year (2002011), in tonnes. Data as of September 2012. Catches by
decade represent the average annual catch, noting that some gears werefooaligedrs (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
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| 15662 | 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|f 141,174 | 129,753 | 138,604 | 122,782 | 120,791 | 123,141 | 108,047 | 108,719 | 80,866 | 87,420

Longline (LL); Purse seine fregchool (FS); Purse seine associated school (LS); Other gears nei (OT)

Bigeye tuna have been caught by irtdab longline fleets since the early 1950's, but before 1970 they only
represented an incidental catch (Ry.After 1970, the introduction of fishing practices that improved catchability of
the bigeye tuna resource, combined with the emergence ofhamsasarket, resulted in bigeye tuna becomes a
primary target species for the main industrial longline fleets. Total catch of bigeye tuna by longliners in the Indie
Ocean increased steadily from the 1970's attaining values over 90,000 t between 19967arah@ dropping
markedly thereafter (Fi@). Bigeye tuna catches in recent years have been low representing less than half the catct
of bigeye tuna recorded before the onset of piracy
the major longline fleet fishing for bigeye tuna in the Indian Ocean, taking as much as 40% of the total longline cat
in the Indian Ocean (Fi®). However, the catches of longliners from Taiwan,China have decreased in recent year:
with current catches f bi geye tuna (420,000 t) three times | owe
above 40 kg) are primarily caught by longlines, in particular deep longlines.

Since the | ate 197006s, bi geye t umgonluaas aggregated ort floatiggh t
objects and, to a lesser extent, associated to free swimming schooB @Figellowfin tuna or skipjack tuna. The

hi ghest <catch of bi geye tuna by purse sei nhechessiicen t
2000 have been between 20,000 and 30,000 t. Purse seiners under flags of EU countries and Seychelles tak
majority of purse seine caught bigeye tuna in the Indian OceanJ3yigurse seiners mainly take small juvenile
bigeye (averaging aumd 5 kg) whereas longliners catch much larger and heavier fish; and while purse seiners tal
lower tonnages of bigeye tuna compared to longliners, they take larger numbers of individual fish. Even though t
activities of purse seiners have been affetiggiracy 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 o
EU and Seychelles, which has made it possible for purse seiness thnede flags to continue operating in the
northwest Indian Ocean (Fid).

By contrast with yellowfin tuna and skipjack tuna, for which the major catches are taken in the western Indian Oce:
bigeye tuna is also exploited in the eastern Indian Ocegn3)FiThe relative increase in catches in the eastern Indian
Ocean in the | ate 19906s was mostly due to increas
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This fleet started it s3 Indpnesiap Hawemtheicatchds bfdigegeitwha il tBeedsters
Indian Ocean have shown a decreasing trend in recent years, as some of the vessels moved south to target albaco

B Longline ® Purse Seine-F3 Purse Seine-L® Other gears H\/\/\/\,f/\/\_
160,000 Other Fleets 4/\’/\//\\__\/ 30,000

- 120,000 JapanrLongline 30,000
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80,000 © EUSpair 30,000
T Purse seine
O]

60,000

Indonesia

30,000
40,000 Longline /_/-/ﬂ/\\’\/
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Fig. 2. Bigeye tuna: Annual catches of bigeye tuna Fig. 3. Bigeye tuna: Annual catches of bigeye tuna by f
gear (19502011) (Data as of Septemb2012) (1950 2011) (Data as of September 2012)
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Fig. 4. Bigeye tuna: Timearea catches (total combined in tonnes) of bigeye tuna estimated for 2010 (left) ar
(right) by gear Longline (LL), Purse seine freschools (FS), Purse seine associa@bols (LS), and other fleg
(OT), including pole-andline, drifting gillnets,and various coastal fisherieBdta as of September 201The
catches of fleets for which the flag countries @ report detailed time and area data to the IOTC are rec
within the area of the countries concerned, in particular driftnets from Iran, gillnet and longline fishery
Lanka, anccoastal fisheries of Indonesia

Bigeye tuna’ uncertainty of catchs

Retained catches:Thought to be well known for the major fleets (F&).but are less certain for neaporting
industrial purse seiners and longliners (NEI) and for other industrial fisheries (longliners of India and Philippines
Catches are also untain for some artisanal fisheries including the patetline fishery in the Maldives, the gillnet
fisheries of Iran and Pakistan, the gillnet and longline combination fishery in Sri Lanka and the artisanal fisheries
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)
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
Secretariat), do not report chtdata by gear and/or species (broken by gear and species by the IOTC Secre
any of the other reasons provided in the document. Catches over tHmediitype A) refer to fleets for which n
major inconsistencies have been fotmexist. Lightbars represent data for artisanal fleets and dark bars nap
data for industrial fleets.
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Discard levels:Believed to be low although they are unknown for most industrial fisheries, excluding industrial purse
seiners flagged in EU countries for theipdr2003 07.

Changes to the catch seriesthere have not been significant changes to the catches of bigeye tuna since the WPT
in 2011.

CPUE Series:Catchandeffort data are generally available from the major industrial fisheries. However, these dat:
arenot available from some fisheries or they are considered to be of poor quality, especially throughout the 1990s :
in recent years, for the following reasons:

1
1
1
1

nonreporting by industrial purse seiners and longliners (NEI)

no data are available for the $tetuna longline fishery of Indonesia, over the entire time series, and data for the
freshtuna longline fishery of Taiwan,China are only available since 2006

uncertain data from significant fleets of industrial purse seiners from Iran and longlinedndiagnindonesia,
Malaysia, Oman, and Philippines.

No data available for the driftnet fisheries of Iran and Pakistan and the gillnet/longline fishery of Sri Lanka
especially in recent years.

Bigeye tunai Effort trends

Total effortfrom longline vesselflagged to Japan, Taiwan,China and EU,Spain by five degree square grid in 201C
and 2011 are provided in Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles (opere
under flags of EU countries, Seychelles and other flags) others, by five degree square grid and main fleets, for the
years 2010 and 2011 are provided in Figl'ffe total number of fishing trips by vessels flagged to the Maldives by 5
degree square grid, type of boat and gear, for the ye@8sa2@ 200 areprovided in Fig. 8
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Teffort 2011-2011
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Fig. 6. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the yeg
2010 (left) and 2011 (righfPata as of October 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)
FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longlinersifom other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. (
Korea and various other fleets)

Teffort 2011-2011
PS-EU

Teffort 2010-2010
PS-EU

Fig. 7.Number of hours of fishin@Fhours) from purse seine vessels lefree square grid and main fleets, for
years 200 (left) and 2011 (right)Data as of October 2012)

PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operating under flags of EU countrig
Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleatdudes Japan, Mauritius and purse seiners of Sg
origin) (excludes effort data for purse seiners of Iran and Thailand)
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Teffort 2009-2008 Teffort 2010-2010
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Fig. 8. Number of fishing trips by vessels flagged to the Maldives bgdsee square grid, type of boat and gear,
the yeas 2009 (left) and 2010 (righflpata as of September 2012)

BBN (blue): Baitboat nomechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified;
(Purple): Unclassified gears

Note that the above maps were derived using the availallb-aradeffort data in the IOTC database, which
limited to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the period con
Note that some trips may be fully devoted to handlining, trolling, or other activiti¢s lpgjagear type are n
available since 2002). No data are available for the-@atdine fisheries of India (Lakshadweep) and Indonesial

Bigeye tuna: Fish size or age trends (e.g. by léngteight, sex and/or maturity)

Trends in average weight Can beassessed for several industrial fisheries although they are incomplete or of pool

guality for most fisheries before the i@80s and for some fleets in recent years (e.g. Japan longline9)(Fig.

Catch-at-Size table This is available but the estimatas anore uncertain for some years and some fisheries due to:

9 the paucity of size data available from industrial longliners before thé@sidfrom the earkt970s up to the
mid-1980s and in recent years (Japan and Taiwan,China)
9 the paucity of catch by arelata 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 toi 29I10|sher|es
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Bigeye tuna: Standardised cat¢heri uniti effort (CPUE) trends

The CPUE series presented at W@TT14 meetingin 2012arelisted belowand showrin Fig. 10, notingthat the
Japanese series from the tropical areas and the Indian Ocean as a whald va@rgwimilar trendand are therefore

not shown separately:

9 Japan data (196Q011): Series 2 from document IOTZD12 WPTT14 26. Whole Indian Ocean
(Fig. 10).
1 Taiwan,China data (1972011): Series from document IOTZ012 WPTT14 27 (Fig. 10).
1 Rep. of Koea data (1978011): Series from document IOTZ012 WPTT14 25 (Fig. 10).
1 Japan data (196Q011): Series 1 from document IOTZD12 WPTT14 26. Tropical area of Indian
Ocean
25
== Japan
2.0 e T aiwan,China
N Rep. of Korea
1.5 . A
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Fig. 10. Comparisorof the three standardised CPUE series for Indi
been rescaled relative to their respective means froni 206Q

an Oceanebigag. Series hay
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The CPUE series for the Taiwan,China longline fleet conflicts with the declining trends of the Japanese and Rep.
Korea series, except for the most recent years. Thentedecline 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 s
distribution of effort, likely related to piracy activities in the northwest Indian @cea

Bigeye tunai tagging data

A total of 35,997 bigeye tuna (17.9%) were tagged during the Indian Ocean Tuna Tagging Programme (IOTTP). M
of them (96.0%) were tagged during the main Regional Tuna Tagging Frajent Ocean (RTTHO) and released

off the coast of Tanzania in the western Indian Ocean, between May 2005 and September 2QQ) {Fig.
remaining were tagged during smatlale projects, and by other institutions with the support of the IOTC Secretariat,
in the Maldives, Indian, and in theouth west and the eastern Indian Ocean. To date, 5,740, (15.9%), have bee
recovered and reported to the IOTC Secretariat. These tags were mainly reported from the purse seine fleets oper
in the Indian Ocean (91.5%), while 4.9% were recovered froglitee vessels.

Although bigeye tuna was not subject to a stock assessment analysis by the WPTT in 2012, additional analysi:
bigeyetuna was presentedidng the tagging symposium heltimediately following the WPTT14. Thaew results

are not yet inclued inthis executive summary as they have yet to be considered by the WPTT. The SC noted that t
new analysis and other information should be considered by the WPTT in 2013, including but not lintiked to t
latitudinal movement of adult bigeying the possible verificationof a two-stanza growth curvethe different
maximum size of males and females (larger males) and the low natural mortality now estimated faubay€elie
resultsarising from theaggingresearch will likely le of major importance the future stock assessmemalysis of

the bigeye tuna stock. Any new information on bigeye tuna biology verified by the WPTT shontbiporated in

the next executive summaries.

o ;
“ Tagged: 35897
Recovered:5406

20

10

-10

-20

-30

T I I I I I I
20 40 60 80 100 120 140

Fig. 11. Bigeye tunaDensities of releases (in red) and recovdiieblue). Data as of September 2012

STOCK ASSESSMENT

No stock assessment was @zdrout in 2012. The most up to d&fUE trends do not give a pessimistic view of the
stock whichwould require a more thorough stock assessment in 204Ragement advider bigeye tunas based on

the 2010 SS3 stock assessment and various steepness scenarios of the current 2011 ASPM stock assessment |
For |l ast yeards SS3 assessment, the data did ngt s
individual model and the results were combined on the basis of a model weighting scheme that was proposed to,
agreed by, the WPTT in 2010.

A single quantitative modelling methoA%$PM) was applied to the bigeye tuna assessment in 2011, using data fro
1950 2010.Thefollowing is worth noting with respect to the modelling approach used:

1 The steepness value (h=0.5) was selected on the basis of the likelihood and was near the lov
boundary of what would be considered plausible for bigeye tuna. Seletstgepness on the basis of
the likelihood was not considered reliable because i) steepness is difficult to estimate in general, and
substantial autocorrelation in the recruitment deviates was ignored in the likelihood term.
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1 Cohortslicing to estimat ages from lengths introduces substantial errors, forlieimg species such
as bigeye tuna, except for the youngest ages.
I Uncertainty in natural mortality was not considered.

It is essential to include uncertainty in the steepness parameter asnaumimequirement for the provision of
management advice. The general population trends and MSY parameters estimated by the ASPM model appeare
be plausibly consistent with the general perception of the fishery and the data. However, these resuttisiaredcon

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 various steepness scen:
the current 2011 ABM st ock assessment results (Tables 1, 5) .
to be sufficiently informative to justify the selection of any individual model and the results were combined on th
basis of a model weighting scheme that wasposed to, and agreed by, the WPTT in 2010.

Key assessment results for the 2010 SS3 and 2011 ASPM stock assessments are shown in TabkesFig.2land

Table 5.Bigeye tunaKey management quantities from the 2010 SS3 and 2011 ASPM assessméageyéotuma in
the Indian Ocean

Management Quantity 2010 SS3 2011 ASPM
g(s)t(i)r?\ ;tses:s) and 2010 (ASPM) catct 102,000 71500t
Mean catch from 200@010 104,700 t 104,700 t
MSY 114,000 t (95,000183,000) 102,900 186,600 119,300)?
Data periodused in assessment 19522009 1950 2010
0.79" .
I:curr/FMSY(S) (0.50]' 1_23 (1) 0.67(0.48 0.86)(2)
Bcurr/BMSY @) T T
SBuyrd SBusy® 1.20% 1.00 (0.771.24)®
urd SBwisy (0.88i 1.68 . L
Beun/Bo ® T 0.43(n.a)
@ 0.34Y 2
SB.u/SBy (0.267 0.40 0.39
Bcurr/ BO, F:O(a) T T
SBeur/SBo, =6 i i

! Central point estimate is adopted from the 2010 SS3 model, percentiles are drawn from a cumulative frequency distributi
of MPD values with models weighted as in Table 12 of 2010 WPTT report (1IQ0X0 WPTT12 R); the range represents

the 8" and 98" percentiles.

2 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
considered to be as pausible as these values but are not presented Ifficagionp; the range represents the 90 percentile
Confidence Interval.

3 Current period ) = 2009 for SS3 and 2010 for ASPM.
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APPENDIX XI|
EXECUTIVE SUMMARY : SKIPJACK TUNA

-

~~ _ . - o
'ﬂ_ Indian Ocean Tuna Commission

iotc

Status of the Indian Ocearskipjack tuna (SKJ: Katsuwonus pelamijsresource

TABLE 1. Status ofkipjacktuna Katsuwonus pelamjsn the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011: 398,240t
Average catch 2002011: | 435,527 t

Indian Ocean MSY (1000 t) | 478t (3591 598 1)
Fao11Fmsy: | 0.80(0.680.92)

SBy011SBusy: | 1.20 (101| 140)
SB01/SBy: | 0.45 (0.250.65)

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

Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(£/MSY> 1)
Stock not subject to overfishing &/ MS 'Y O

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock status.The results suggest that the stock is not overfished (BBand that overfishing is not occurring
(C<MSY and F<ksy) (Table 1 and Fig. 1)Spawning stock biomass was estimated to have declined by
approximately 8 % in 2011 from unfishetbvels (Table 1).

Outlook. The recent declines in catches are thought to be caused by a recent decrease in p@lersamwell as

due to a decline in CPUE of large skipjack tuna in the surface fisheries. There remains considerable uncertainty in
assessment, and the range of runs analysed illustrate a range of stock status to be betweah @f.3B,y:,SBysy

based on all runs examined. The WPTT does not fully understand the recent declinesaofinte catch and
CPUE, which may be due to the combined effects of the fishery and environmental factors affecting recruitment
catchability. Catches in 201@28,000 t) and 2011 (398,240 t) as well as the average level of catches id@@0D7
(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 cagthdeer time and could be used

to inform management actionBased on the SS3 assessment conducted in 20, iha low risk of exceeding
MSY-based reference points by 2020 if catches are maintained at the current levels (< 20 % rislothBt/& and

30 % risk that @15>MSY as proxy of B Fusy) and even if catches are maintained below the 220B) average
(500,000 t) based on the analysis done in 2011 (the 2012 reference point indicates that 500,000 t levels maybe
high for the Indian Ocearkipjack tunastock).The following key points should be noted:

1 The mean estimates of the Maximum Sustainable Yield for the skipjack tuna Indian Ocean stock is 478,19
(Table 1) and considering the average catch level fromi2004 was 435,527 t, the stoappears to be in
no immediate threat of breaching target and limit reference points.

1 If the recent declines in effort continue, and catch remains substantially below the estimated MSY, then urge
management measures are not required. However, reeadstin some fisheries, such as Maldivian pole
andline, suggest that the situation of the stock should be closely monitored.

1 The Kobe strategy matrix (Table 2: from the 2011 assessment) illustrates the levels of risk associated w
varying catch levelswer time and could be used to inform management actions.

1 provisional reference points: Noting that the Commission in 2012 agreed to Recommendatioon12/14
interim target and limit reference pointhe following should be noted:

0 Fishing mortality: Current fishing mortality is considered to be below the provisional target
reference point of iy, and therefore below the provisional limit reference point 6fFlysy
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(Fig. 1). Based on the current assessment there is a very low probability thimithreference
points of 1.5*Fsy at the current catch levels will be exceddh 3 or 10 yeas.

o Biomass Current spawning biomass is considered to be above the target reference point of
SBuwsy, and therefore above the limit reference point of 0.4%SRFig. 1). Based on the current
assessment, there idcav probability thatthe spawing stock biomasa, the current catch levels
will be belowthe limit reference point of 0.4*SBy in 3 or 10 years

Overfished

20

F>Fmsy

15
Overfishing

F/Fmsy
Fmsy
10
CMSY

F=l

F<Fmsy
05

0.0 05 10 15 20 25 3.0 35
SB<SBmsy SB=SBmsy SB>SBmsy SSBRISSEMSY

SB/SBmsy

Fig. 1. Skipjack tuna: 2012 SS3 Indian Ocean assessmerd Blob (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 ea
year 19502011. 2011 SS3 Aggregated Indian Ocean assessment Kobe plot (@igich. circles indicate the
trajectory of the weighted median of point estimates for the SB ratio and C/MSY ratio for each ygd&00950
Probability distribution contours are provided only as a rough visual guide of the uncertainty (e.g. the multigle mod
are an artifact of the coarse grid of assumption options). Due to numerical problems ygytoaléulations for this
population, theproxy reference point C/MSY is reported instead ofyg/Fwhich should be interpreted with caution

for the reasons gien under Table 1 above

TABLE 2. Skipjack tuna: 2011 SS3 Aggregated Indian Ocean assessmbatll Strategy Matrix.Weighted
probability (percentagedf violating the MS¥based reference points for five constant catch projections (2009 catch
level, £ 20%and +40%) projected for 3 and 10 yealote: from the 2011 stock assessmenhgisiatch 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%
(274,000t) (365,000t) (456,000t) (547,000t) (638,000 t)
SBa013< Busy <1 5 5 10 18
Cs013> MSY <
1 <1 31 45 72
(proxy for FoodFusy)
SB020< Busy <1 5 19 31 56
Co20> MSY <1 <1 31 45 72

(proxy for Fod Fusy)
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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 tunaKatsuwonus pelamjisn the Indian Ocean is currently subjecataumber of Conservation and
Management Measures adopted by the Commission:
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCo6s)
1 Resolution 10/0&oncerning a record of active vessels fishimgtunas and swordfish in the IOTC area
1 Resolution 12/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence
1 Resolution 12/0toncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o
competence and access agreement information
1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties
1 Recommendation 10/13n the implementation of a ban on discards of skipfaok, yellowfin tuna, bigeye
tuna, and non targeted species caught by purse seiners
1 Resolution 12/13for the conservation and management of tropical tunas stocks in the IOTC area of
competence

FISHERIES INDICATORS

Skipjack tunai General

Skipjack tunaKatsuwonus pelamjidife history characteristics, including a low size and age at maturity, short life and
high productivity/fecundity, maki resilient and not easily prone to overfishifigable 3 outlines some of the key life
history traits of skipjackuna.

TABLE 3. Skipjack tunaBiology of Indian Oceaskipjack tunaKatsuwonus pelamjis

Parameter Description

Range and Cosmopolitan species found in the tropical and subtropical waters of the Indian, Pacific and Atlantic Oceansllit
stock structure| forms large schools, often in association with other tunas of similar size such as juveniles of yellowfin tuna and laig
The tag recoveries from the RTI® provide evidence of rapid, large scale movements of skipjack tuna in the Indian
thus supporting the current assumption of a single stock for the Indian Ocean. Skipjack recoveries indicate that tisq
highly mobile, and covers large distances. The average distance between skipjack tagging and recovery positions
at640 nautical milesSkipjack tuna in the Indian Ocean are considered a single stock for assessment purposes.

Longevity 7 years

Maturity (50%)| Age: females and males y2ars.

Size: females and malesi#B cm.
Unlike in Thunnusspecies, sex ratio does ragipear to vary with sizeMost of skipjack tuna taken by fisheries in the Ing
Ocean have already reproduced.

Spawning High fecundity. Spawns opportunistically throughout the year in the wholedgteatorial Indian Ocean (north of 20°S, W
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, 2t Kgdttivian
baitboats andi%b kg for the gillnet. For all fisheries combined, it fluctuates betweer33®0kg; this is larger than in t
Atlantic, but smaller than in the Pacific. It was noted that the mean weight for purse seine catch exhibiteddeateas|
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).

SourcesCollette & Nauerl983 Froese & Paulg009 Grande et akR01Q Dortel et al. 2012, Eveson et al. 2012
NOAA http://www.nmfs.noaa.gov/fishwatch/species/atl_skipjack hif12/2011

Skipjack tuna: Fisheries and catch trends

Catches of skipjack increased slowly from the 1950s, reaching around 50,000gt tterimid1970s, mainly due to

the activities of fleets using pelndlinesand gillnets (Table 4; Fig. 2). The catclwsreased rapidly with the arrival
of the purse seiners in the early 1980s, and skipjack became one of the most important comneespattes in the

Indian Ocean. Annual catches peaked at over 600,000 t in 20062fFighough preliminary, the catch levels
estimated for 2011, at around 400,000 t, represent the lowest catches recorded since 1998.
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The increase in skipjack tuna catchmBspurse seiners (Table 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 se
vessels is taken from around FADs (Tattid=ig. 2). Catches byurse 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, probal
a conseqguence of high purse seine catch rates on free schools of yellowfin tunghdsgngears. In 2007 purse seine
catches declined by around 100,000 t, from those taken in 2006. The constant increase in catches and catch rat
purse seiners until 2006 are believed to be associated with increases in fishing power and in the rfrfbise(aoid

the technology associated with them) used in the fishery. The sharp decline in purse seine catches since 2007cainc
with a similar decline in the catches by Maldivian baitboats.

Table 4. Skipjack tunaBest scientific estimates of the catclefsskipjack tuna Katsuwonus pelamjisy gear and
main fleets [or type of fishery] by decade (192009) and year (20022011), in tonnesata as of September 2012
Catches by decade represent the average annual catch, noting that some gears weatdanadllugears (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(f 124,300 | 116,672 | 114,567 | 140,346 | 147391 | 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 | 185,519 137,693 | 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

PoleandLine (BB); Purse seine frexehool (FS); Purse seine associated school (LS); Other gears hei (OT

B Purse Seine-FSH Purse Seine-LS = Baitboat m Other gears
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~ 500,000 Iran, Islamic 100,000
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S
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e
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Fig. 2. Skipjack tuna:Annual atches of skijack tuna by Fig. 3. Skipjack tuna: Catches of skipjack tuoy fleet by
gear (19502011) Data as of September 2012) year (19502011) Data & of September 2012)

The Maldivian fishery (Fig3) has effectively increased its fishing effort with the mechanisation of itsaooléne

fleet since 1974, including an increase in boat size and power and theansbarfed FADs since 1981. Skipjack tuna
represents some 75% of its total catch, and catch rates regularly increased between 1980 and 2006, the year in v
the maximum catch was recorded for this flinedkimce, with( a1
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 Oce&arir(Eligding the
gilinet/longline fishery of Sri Lanka, driftnet fisheries of Iran and Pakistan, and gilinet fisheries of India and
Indonesia. In recent years gillnet catches have represented as much as 20 to 30 % of the total catches of skipjack
in the Indian Ocean. Ifhough it is known that vessels from Iran and Sri Lanka @i¢pave been using gillnets on the
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high seas in recent years, reaching as far as the Mozambique Channel, the activities of these fleets are pc
understood, as no tirarea catctand-effort series have been made available for those fleets to date.

The majority of the catches of skipjack tuna originate from the western Indian Ocead).(Sig.ce 2007 the catches

of skipjack tuna in the western Indian Ocean have dropped considerably, &speceabas off Somalia, Kenya,
Tanzania and around the Maldives. The drop in catches are considered by the SC to be partially explained by the
in catch rates and fishing effort by some fisheries due to the effects of piracy in the western Indrane@oea
including all industrial purse seiners and fleets using driftnets from Iran JF@nd Pakistan; and the drop in the
catches of skipjack tuna by Maldives baitboats (RBg.following the introduction of handlines to target large
specimens of Wowfin tuna.

Tmt 2010-2010 | Tmt 2011-2011

120

Fig. 4. Skipjack tunaTime-area catches (total combined in tonnes) of skipjack tuna estimated for 2010 (|
2011 (right) by gearPurse seine fregchools FS), Purse seine associatahools (LS), polandline (BB), and
other fle¢s (OT),including longline, drifting gillnets, and various coastal fisheries. Data as of Septembei 26
catches of fleets for which the flag countries do not report detailed time and area data to the IOTC are
within the area of the countriesncerned, in particular driftnets from Iran and Pakistan, gillnet and longline fi
of Sri Lanka, and coastal fisheries of Comoros, Indonesia and India.

Skipjack tunai uncertainty of catches

Retained catches:Generally well known for the industrifisheries but are less certain for many artisanal fisheries
(Fig. 5), notably because:
9 catches are not being reported by species
9 there is uncertainty about the catches from some significant fleets including the coastal fisheries of Sri Lank
Comoros andWladagascar.
1 There has been a decline in the quality of skipjack tuna data in recent years (2010 and 2011) and that 1

decline is likely to have a detrimental impact on any stock assessment.
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Fig. 5. Skipjack tuna: Uncertainty of annual catch estim&teskipjack tuna (Data as of September 2012). Cat
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
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Secretariat), do not report catch data by gear and/or species (broken by gear anthspeeiE3TC Secretariat) ¢
any of the other reasons provided in the document. Catches over tHmedho/pe A) refer to fleetfor which no
major inconsistencies have been found to exist. Light bars represent data for artisanal fleets and darésbkat
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

Changes to the catch seriesfhere have beermmmajor changes to the catches of skipjack tuna, as a whole, since the
WPTT in 2011. However, the IOTC Secretariat used new information compiled duringl2@tlrebuild the catch
series for the coastal fisheries operated in some countries, in paitadagascar, 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
WPTT.

CPUE Series Catch and effort data are available from various industrial and artisamaldsHowever, these data
are not available from some important fisheries or they are considered to be of poor quality for the following reason:
1 no data are available for the gillnet fisheries of Iran and Pakistan
9 the poor quality effort data for the lgiét/longline fishery of Sri Lanka
1 no data are available from important coastal fisheries using hand and/or troll lines, in particular Indonesi
India, Madagascar and Comoros.

Skipjack tunai Effort trends

Total effort from purse seine vessles flaggedthe 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 201.
provided in Fig. 6. The total number of fishing trips by vessels flaggdtetMaldives by 5 degree square grid, type

of boat and gear, for the years 2010 and 2011 are provided in Fig. 7.

Teffort 2011-2011

Teffort 2010-2010

PS-EU PS-EU

PS-OTHER

Fig. 6. Number of hours of fishing(Fhours) from purse seine vesselgegree square grid and main fleets, for t
years 2010 (left) an8011 (right)(Data as of October 2012)

PSEU (red): Industrial purse seiners monitolsdthe EU and Seychelles (operating under flags of EU countrig
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes, Mparitius and purse seiners of Sovi
origin) (excludes effort data for purse seiners of Iran and Thailand)
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Teffort 2009-2009 Teffort 2010-2010

BBM, BB F BBM, BB

E’ 70 k trips E' 70 k trips

ot . . 4o oT

13 | ]
T T T 1
8 100 120 40 a0 a0

Fig. 7. Number of fishing trips by vessels flagged to the Maldives tgdsee square grid, type of boat and gear, for
years 2009 (le¢f and 2010 (rightjData as of September 2012)

BBN (blue): Baitboat nommechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified; UN
(Purple): Unclassified gears

Note that the above maps were derived using the availablearadaifort data in the IOTC database, which is limit
to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the period concerned. N
some trips may be fully devoted to handlining, trolling, or other activities (data byygeaate not available sing
2002). No data are available for the palatline fisheries of India (Lakshadweep) and Indonesia.

Skipjack tunai Standardised catchperfi uniti effort (CPUE) trends
The CPUE series available for assessment purpaseksted bdéow, although onlythe standardised pendline

series from 2004 to 2@ was used in the stock assessment model for 2012. The other two series were explore

(shown inFig. 8).
1 Maldives nominal pole anlihe: 1970 2003from document IOTC2012 WPTT14 29 Rey_1.
1 Maldives standardised petdline: (2004 2009): Series1 (PL preferred) from doament IOTQ 2011
WPTT13 29 and 31 andOTCi 2012 WPTT14 29 Rev_1
1 EU,France purse seine free school data (12910): Series from document IOT2011 WPTT13 20

and IOTCi 2012 WPTT14 29 Rev_1.This series was not used in the assessment because it was no

standardised and likely subject to problems as noted in the sections above.

Skipjack CPUE Indices Nominal PL
——PSFS
2.50 PLStdized
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Fig. 8. Skipjack tuna: CPUE Indices based on diffeffesiteries, and methods examined

TheEU purse seine freschool CPUE is not a good indicator of the skipjack tuna population abundance as this fisher
is seasonal and mainly located in the Mozambique Channel. As such, it would not be as representative as
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Maldivian poleandline CPUE series othe overall population abundance. The FA&sociated school purse seine
fishery should be used in future assessments which may better represent the abundance index trends of the popule

Skipjack tuna: Fish size or age¢nds (e.g. by lenbt weight, £x and/or maturity)

Trends in average weightcannot be assessed before the-t880s and are incomplete for most artisanal fisheries
thereinafter, namely hand lines, troll lines and many efilfisheries (Indonesia) (Fig).9

Catch-at-Size table CAS areavailable but the estimates are uncertain for some years and fisheries due to:
1 the lack of size data before the riiI80s
1 the paucity of size data available for some artisanal fisheries, notably most hand lines and troll line
(Madagascar, Comoros) and rgajilinet fisheries (Indonesia, Sri Lanka).
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Fig. 9. Skipjack tuna: Changes in average weight (kg) of skipjack tuna from 1950 toi 24l fisheries
combined (top) and by main fleet (Data as of September 2012)
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Skipjack tunai Tagging data

A total of 101,212 skipjack (representing 50.2% of the total number of fish tagged) were tagged during the Indi
Ocean Tuna Tagging Programme (IOTTP). Most of them, 77.4%, were released during the main Regional Tu
Tagging Projectndian Ocean (RTTRO) andwere released around Seychelles, in the Mozambique Channel and off
the coast of Tanzania, between May 2005 and September 2007 @Figh& remaining were tagged during small
scale tagging projects, and by other institutions with the support of IOT@catbe Maldives, India, and in the south
west and the eastern Indian Ocean. To date, 15,729 (15.5%), have been recovered and reported to the I
Secretariat. Around 78% of the recoveries were from the purse seine fleets operating from the Seychamites)cand
20% by the poleandline vessels mainly operating from the Maldives. The addition of the data from the past project
in the Maldives (in 1990s) added 14,506 tagged skipjack tuna to the databases, or which 1,960 were recovered me
in the Maldives

Tagged: 115651
Recovered: 16899

T T T T T T
20 40 60 80 100 120 140

Fig. 10. Skipjack tuna: Densities of releases (in red) and recoveriekifh(Data as of September 2012)

Stock ASSESSMENT

Despite the difficulties facing the assessment of skipjack tuna in the Indian Ocean, the comparison of various fish
indicars with their historical levels may provide a basis to infer the status of the stock in the absence of traditior
reference points. However, the interpretation of the fishery indicator trends should take into account several cave
and incorporate expeknowledge.

In general the indicators obtained for skipjack tuna in this study are partially conflicting and highly variable. Th
average size indicators from the purse seine fleets have dropped for both free and associated schools in recent yee
the long term, however, there does not appear to be an overall major change in mean weight. FoatlHipole
fishery, the average weight indices have also been decreasing over the last thrddoyearst, the gillnet fishery
showed an increasing treddring recent years.

The catch rates on associated schools are increasing for both the EU,Spain and EU,Frankdsflddéficult to
interpret these results, however, it seems that the increase in catch rate is associated with a decrease theffort v
could be interpreted as a positive signal. It is possible that the high catch rates for associated schools may be caus
hyperstability (i.e. the aggregating effect of the FADs is masking decreasing population numbers), which is n
relevant for freeschools of tuna.

The advice on the status of skipjack tuna in 2@&2derived from models using an integrated statistical assessment
methodfrom 2011 and 2012Model formulations were explored to ensure that various plausible sources of uncertaint
wereexplored and represented in the final result. In general, the data did not seem to be sufficiently informative
justify the selection of any individual model, and the resaflgifferent model runs were presented.
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Table 5. Skipjack tunaKey managemerguantities from th012SS3 assessmeffiby the aggregate Indian Ocean

Management Quantity Aggregate Indian Ocean
2011 catch estimate 398,240t

Mean catch from 2062011 435,527 t

MSY (95% CI) 478,190 (3589001 597,500 }
Data period used in assasnt 19502011
Fa01/Fusy (95% CI) 0.80 (0.68 0.92)
B201/Bumsy i
SB,01/SBusy (95% CI) 1.2 (1.011.43)
B201/Bo i

SBy1/SBy (95% CI) 0.45 (0.250.65)
B201/B19s0, F=0 i
SBy014SBigso0, F=0 0.45 (0.250.65)
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APPENDIX XII
EXECUTIVE SUMMARY : YELLOWFIN TUNA

-

‘#\_ Indian Ocean Tuna Commission
,’

SIS
3 A

iotc 3 AN
Status of the Indian Ocearyellowfin tuna (YFT: Thunnus albacare¥resource

TABLE 1. Yellowfin tuna: Status of yellowfin tunaTlhunrus albacarekin the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011; 302,939 t
Average catch 2002011: | 302,064 t

Multifan ASPM
Indian Ocean MSY (1000 t) | 344t(290'453t) | 320 (283i 358t)
FeurentFusy: | 0.69(0.5910.90 | 0.61(0.3110.91)
SBeurrentSBusy: | 1.24 (0.911.40 | 1.35(0.961.74
SBeurenlSBy: | 0.38 (028i 0.38) -

'Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.
* These values are obtained from the MFCL base case ags#ssm

Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (SB/SBusyQ 1
Stock subject to overfishing(&/Fusy> 1)
Stock not subject to overfishing);@E/FMSYO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock status.The stock assessment model results for 2012 do not differ substantively from the previous (201:
assessment; however, the final overall estimatestock status differ somewhat due to the refinement in the selection
of the range of model options due to increased understanding of key biological pargmeéteasily natural
mortality). The stock assement model used in 2012 suggests that the stock is currently not overfished
(SBL01>SBusy) and overfishing is not occurring fr<Fusy) (Table 1 and Fig. 1)Iwo trajectories are presented that
compare the Kobe plots obtained from the MFCL and ASPM assess. While the MFCL assessment indicates that
fishing mortality is below the limit and target reference points during the whole time series, the ASPM model ru
indicates that the target reference points may have been exceeded during the period bfighecda i n t he
(2003 2006).However, estimates of total and spawning stock biomass show a marked decrease from 200#4hto 200¢
both casescorresponding to the very high catches of 2@086. Recent reductions in effort and, hence, catches
resultel in a slight improvement in stock status in 2010. Spawning stock biomass in 2010 was estimated to be 3:
(311 38%) (from Table 1) of the unfished levels.

The following key points should be noted:

1 The MaximumSustainable Yield estimate for the whole Indi@nean is 344,000 t with a range between
290,000453,000 tfor MFCL; 320,000 t with a range between 283,000 and 358,000 t for ASBMe( 1),
andannual catches of yellowfin tuna should not exceed the lower range of MSY (300j008dgr to ensure
thatstock biomass levels could sustain catches at the MSY level in the long term.

T  Recent recruitment estimated MFCL is estimated to be considerably lower than the whole time series
average. If recruitment continues to be lower than average, catches b8Mwdlild be needed to maintain
stock levels. However, although recent recruitment estimated by ASPM are sinM&Cib estimates, the
ASPM recruitment trend are estimated to be at a lower level without any declining trend.

1 provisional reference points: Mg that the Commission in 2012 agrdedRecommendation 12/1ah
interim target and limit reference pointhe following should be noted:
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o Fishing mortality: Currentfishing mortality is considered to be below the provisional target
reference point of {5y, and therefore below the provisional limit reference point of .45F

(Fig. ).
0 Biomass Current spawning biomass is considered to be above the target reference point of
SBusy, and therefore above the limit reference point of 0.43SBFig. 1).

Outlook (Based on MultifanCL) Estimates of stock statusing2011dataare not considered reliable Multifan.

The potential yields from the fishery have also declined over the last five years as an increased proportion of the c:
is comprised of smallerdn, primarily from the purse seine FAD fishery. The maechanism that appears to be
behind the very high catches in the 20P306 period is an increase in catchability by surface and longline fleets due
to a high level of concentration across a reduced 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 possik
increase in recruitment in previous years, and thus in abundance, bargarhpletely ruled out, but no signal of it is
apparent in either data or model results. This means that those catches probably resulted in considerable s
depletion.

In an attempt to provide management aduickependent of the MSY construct, theaetlevels of absolute fishing
mortality estimated from region 2 were compared tontiteral mortality level. It is considered that the tagging data
provides a reasonable estimate to fishing mortéditythe main tag recovery period (20009). The estimi@s of
fishing mortality for the main age classes harvested by the -paige fishery are considerably lower than the
corresponding levels of natural mortality and on that basis, recent fishing mortality levels are not considered to
excessive.

The decease in longline and purse seiner effort in recent years has substantially lowered the pressure on the Inc
Ocean stock as a whole, indicating that current fishing mortality has not exceeded thelM&Y levels in recent
years. If the security situath 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 likel
exceed MSY levels. Catches in 2010 (299,008re within the lower range of MSY valu&be current assessment
indicates that catches of about the 2010 level are sustainable, at least in the short term. However, the stock is unli
to support substantively higher yields based on the estimateld efwecruitment from over the last 15 years.

In 2011, the WPTT undertook projections of yellowfin tuna stock status under a range of management scenarios
the first time, following the recommendation of both the Kobe process and the Commissiarmémike technical
advice to managers across RFMOs by producing Kobe Il management strategy matrices. The purpose of the table
guantify the future outcomes from a range of management options (Table 2). The table describes the prese
estimated pradbility of the population being outside biological reference points at some point in the future, where
Aout sided was assi gned ystdr 8B<IBgf @he timefrathesfrapneserit B and 40 yeafr
projections (from the last data in the mgdelhich corresponds to predictions for 2013 and 2020. The management
options represent three different levels of constant catch projection: catches 20% less than 20102@t0atd

20% greater than 2010.

The projections were carried out using 12efiéint scenarios based on similar scenarios used in the assessment for th
combination of those different MFCL runs: LL selectivity flat top vs. dome shape; steepness values of 0.7, 0.8 a
0.9; and computing the recruitment as an average of the wholeséres vs. 15 recent years (12 scenarios). The
probabilities in the matrices were computed as the percentage of the 12 scenari®@Bb8Bigsy and F<Rsy in

each year. In that sense, there are not producing the uncertainty related to any specificlmdeti@riancertainty
associated to different scenarios.

There was considerable discussion on the ability of the WPTT to carry out the projections with MFCL for yellowfir
tuna. For example, it was not clear how the projection redistributed the recruitmeng aegions as recent
distribution of recruitment differs from historic; which was assumed in the projections. The WPTT agreed that the tr
uncertainty is unknown and that the current characterization is not complete; however, the WPTT feels that t
prgections may provide a relative ranking of different scenarios outcomes. The WPTT recognised at this time that 1
matrices do not represent the full range of uncertainty from the assessments. Therefore, the inclusion of the K2SN
this time is primarilyintended to familiarise the Commission with the format and method of presenting managemer
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 estimafor theSB ratio andF ratio for each year 1972010 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 ASF
base case model run with steepness value of 0.9.

TABLE 2. Yellowfin tuna: 2011 MULTIFANCL Indian Ocean yellowfin tuna stock assessment Kblstrategy
Matrix. Percentag@robability ofviolating the MS¥based reference points for five constant catch projections (2010
catch level, £ 20% and 40%) projected for 3 andO 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 recruitr
assumed for the projected period. Note: from the 2011 stock assessment usingticaatbseat that time.

Reference point and Alternative catch projections (relative to 2010) and probability

Srr:é?f;ﬁg (%) of violating reference point
60% 80% 100% 120% 140%
(165,600t) (220,800t) (276,000t) (331,200t) (386,400 t)
SB2013< SBusy <1 <1 <1 <1 <1
F2013> Fusy <1 <1 58.3 83.3 100
SB2020< SBusy <1 <1 8.3 41.7 91.7
F2020> Fusy <1 41.7 83.3 100 100

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Tropical Tunas and other sourdésds ¢

CONSERVATION AND MANAGEMENT MEASURES

Yellowfin tuna (Thunnus albacargsn the Indian Ocean is currently subject to a number of conservation and
management measures adopted by the Commission:

1 Resolution 10/02nandatory statistical requirements faDTC Members and Cooperating r@ontracting

Parties (CPCobs)
Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area

1
1 Resolution 12/08®n the recording of catch and effort by fishing vessels in the IOTC aceagfetence
1 Resolution 12/0¢oncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o

competence and access agreement information
1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contractagties and
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Cooperating NofContracting Parties

1 Recommendation 10/13n the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye
tuna, and non targeted species caught by purse seiners

1 Resolution 12/13for the conservation and managent of tropical tunas stocks in the IOTC area of
competence

FISHERIES | NDICATORS
General

Yellowfin tuna (Thunnusalbacaresijs a cosmopolitan species distributed mainly in the tropical and subtropical
oceanic waters of the three major oceans, wherenisdarge schools. Table 3 outlines some of the key life history
traits of yellowfin tuna relevant for management.

TABLE 3. Yellowfin tuna: Bology of Indian Oceanellowfin tuna Thunnus albacargs

Parameter Description

Range and A cosmomlitan species distributed mainly in the tropical and subtropical oceanic waters of the three major oceans
stock structure| forms large schools. Feeding behaviour has been extensively studied and it is largely opportunistic, with a varie
species beingansumed, including large concentrations of crustaceans that have occurred recently in the tropical
small mesopelagic fishes which are abundant in the Arabian Sea. It has also been observed that large individuals
very small prey, thumcreasing the availability of food for this species. Archival tagging of yellowfin tuna has shown t
species can dive very deep (over 1000 m) probably to feed onpeksgic prey. Longline catch data indicates that yello
tuna are distributedhtoughout the entire tropical Indian Ocean.

The tag recoveries of the RTAIP provide evidence of large movements of yellowfin tuna, thus supporting the assum
a single stock for the Indian Ocean. The average distance travelled by yellowfin bbeiegitagging and recovered is 7
nautical miles, and showing increasing distances as a function of time at sea.

Longevity 9 years

Maturity (50%)| Age: females and male$ Byears.
Size: females and males 100 cm.

Spawning Spawning occurs mainlydm December to March in the equatorial ared @0S), with the main spawning grounds wes|
season 75°E. Secondary spawning grounds exist off Sri Lanka and the Mozambique Channel and in the eastern Indian
Australia.

Size (length Maximum kength: 240 cm FL; Maximum weight: 200 kg.

and weight) Newly recruited fish are primarily caught by the purse seine fishery on floating objects. Males are predominant in
of larger fish at sizes than 140 cm (this is also the case in other oddams)zesxploited in the Indian Ocean range from
cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna and juvenile bigeye tung
mainly limited to surface tropical waters, while larger fish are found in surface ansudabe waters. Intermediate 3
yellowfin tuna are seldom taken in the industrial fisheries, but are abundant in some artisanal fisheries, mainly iratt1
Sea.

Sources: Froese& Pauly 2009

Yellowfin tuna T Fisheries and catch trends

Catches by g, area, country and year from 1950 to 2011 are showigi 2, 3 and 4Contraryto the situation in

other oceans, the artisanal fishery component in the Indian Ocean is substantial, taR0% 20 the total catch.
Catches of yellowfin tuna remain@abre or less stable between the 11850s and the ear980s, ranging between
30,000 and 70,000 t, owing to the activities of longliners and, to a lesser extent, gillnetters. The catches increa
rapidly with the arrival of the purse seiners in the e&880s and increased activity of longliners and other fleets,
reaching over 400,000 t in 1993 (Tallerig. 2). Catches of yellowfin tuna between 1994 and 2002 remained stable,
between 330,000 and 350,000 t. Yellowfin tuna catches during 2003, 2004ar20@806 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 p
at around 470,000 t. Yellowfin tuna catches dropped markedly after 2006, with the lowest catchesl iac2009.
Catch levels in 2011 are estimated to be at around 300,000 t, although they represent preliminary figures.

Pagel05of 288



|OTCi 20121 SC15 R[E]

Table 4. Yellowfin tuna: Best scientific estimates of the catches of yellowfin turtaufinus albacargshy gear and
main fleets [or typ®f fishery] by decade (195@009) and year (2002011), in tonneg¢Data as of September 2012).
Catches by decade represent the average annual catch, noting that semeigeaot used for all years

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
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
¢]] 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 | 52,58 | 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 freschool (FS); Purse seine associated school (LS);eeping longline (LL); Frestuna longline (LF); Pole
andLine (BB); Gillnet(Gl); Hand line (HD); Trolling (TR); Other gears nei (DT

Although some Japanese purse seiners have fished in the Indian Ocean since 1977, the purse s2iaed(Bligs.
fishery developed rapidly with the arrival of European vessels between 1982 an®&it@@dthen, there has been an
increasing number of yellowfin tuna caught, with a larger proportion of the catches made of adult fish, as opposec
bigeye tuna catches, of which the majority refers to juvenile fish. Purse seine vessels typically takegig from

40 to 140 cm fork length (FL) and smaller fish are more common in the catches taken north of the equator. Catche
yellowfin tuna increased rapidly to around 130,000 t in 1993, and subsequently they fluctuated around that level, u
2003 05 when they were substantially higher (over or close to 200,000 t). The amount of effort exerted by the E
purse seine vessels (fishing for yellowfin tuna and other tunas) varies seasonally and from year to year.

The purse seine fishery is characteribgdthe use of two different fishing modes (TaljeFig. 2). The fishery on
floating objects (FADs), which catches large numbers of small yellowfin tuna in association with skipjack tuna an
juvenile bigeye tuna, and a fishery on free swimming schoolghaddtches larger yellowfin tuna on midpecific or
monaospecific sets. Between 1995 and 2003, the FAD component of the purse seine fishery repreiseéted#s

the sets undertaken ([B80% of the positive sets) and accounted far6386 of the yellowfintuna catch by weight

(591 76% of the total catch). The proportion of yellowfin tuna caught (in weight) orsieeols during 20036

(64%) was much higher than in previous or following years (at around 50%).

The longline fishery (Tabld; Figs.2and3)sar t ed in the early 19506s and e
Indian Ocean. Longline gear mainly catches large fish, from 80 to 160 cm FL, although smaller fish in the size ran
6071 100 cm (FL) have been taken by longliners from Taiwan,China sia8® ith the Arabian Sea. The longline
fishery targets several tuna species in different parts of the Indian Ocean, with yellowfin tuna and bigeye tuna be
the main target species in tropical waters. The longline fishery can be subdivided into-feeezegp longline
component (large scale defspezing longliners operating on the high seas from Japan, Korea and Taiwan,China) an
a freshtuna longline component (small to medium scale fresh tuna longliners from Indonesia and Taiwan,China). T
total longlile catch of yellowfin tuna reached a maxi mum i
fluctuated between 85,000 t and 120,000 t. The second highest catches of yellowfin tuna by longliners were recor
in 2005 (&150, 000 etphrse seine fleetsa sncet2008 longlmes catchéshave dedlined with curren
catches estimated to be at around 45,000 t, representing ddldrelecrease from the catches taken in 2005. The SC
believes that the recent drop in longline catches couldlatde 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 are
of the species (Fich).

Catches by other gears, namely patetliine, gillnet, troll, hand line and other minor gears, have increased steadily
since the 1980s (Tabke Figs. 2 and 3). In recent years the total artisanal yellowfin tuna catch has been around
140,000160,000 t, with the catch by gillnets (the dominant artisaeat)gat 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.
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Fig. 2. Yellowfin tuna:Catches of yellowfin tuna by gei Fig. 3. Yellowfin tuna: Catcks of yellowfin tuna by fleet b
by year estimated for the WPTT (192011). Data asf year estimated for the WPTT (195011) (Data as o
September 2012Purse seine freschool ES); Purse September 2012)
seine associated school (LS); Ddegezing longline

(LL); Freshtuna longline (LF); PolandLine (BB);

Gillnet (Gl); Hand line (HD); Trolling (TR); Other geal

nei (OT)

Yellowfin tuna catches in the Indian Ocean during 2003, 2004, 2005 and 2006 were much higher than in previc
years (Fig2), while bigeye tuna catchesmained at their average levels. Purse seiners currently take the bulk of the
yellowfin tuna catch, mostly from the western Indi@nean (Table baround Seychelles and off Somalia (R2) and
Mozambique Channel (R3); Fi§). In 2003 and 2004, total catcheg furse seine vessels in this area were around
225,000 td about 50% more than the previous largest purse seine catch, which was recorded in 1995. Similar
artisanal yellowfin tuna catches have been near their highest levels and longliners have hegwtetian normal
catches in the tropical westemdian Ocean during this period.

Tmt 2010-2010 Tmt 2011-2011

g@@-'(?(}ca@?‘

100 120 w0 &0 80 100 120

Fig. 4. Time-area catches (total combined in tonnes) of yellowfin tuna estimated for 2010 (left) and 2011 (r
gear Longline (L), Purse seine freschools (FS)Purse seine associatechools (LS), polandline (BB), and
other fleets (OT), including drifting gillnets, and various coastal fisheries. Data as of Septembdmh20d2:ches
of fleets for which the flag countries do not report detailed time anddateato the IOTC are recorded within t
area of the countries concerned, in particular driftnets from Iran and Pakistan, gillnet and longline fishe
Lanka, and coastal fisheries of Yemen, @rfaomoros, Indonesia and India
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Table 5. Yellowfin tuna Best scientific estimates of the catches of yellowfin tuFau@inus albacarg@sby area by
decade (195®009) and year (2002011), in tonnes. Data as of September 2012. Catches by decade represent tt
average annual catch. The areas are presented i Fig.

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
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 | 71660
R2 11,869 | 23,064 | 21,137 | 73,042 | 135201 | 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| 349550 | 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 (R
Fig. 22 for areas. Totals from Table Jdahmay differ,due to rounding
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r 400000

- 300000
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- 200000

100000

3
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Fig. 5. Yellowfin tuna: Catches of yellowfin tuna by area (left) by year (right) estimated for the WPTTi(2QEBD
(Data as of September 201ZXjatches outside the areas presented in the Map were assigned to the
neighbouringarea.Arabian SeaR1); Off Somalia R2); Mozambique ChanneR@); South Indian OcearRd); East
Indian OceanR5)

In recent years the catches of yellowfin tuna in the western Indian Ocean have dropped considerably, especially
areas off Somalia, Kenyand Tanzania and in particular between 2007 and 2011 Gfighe 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
activities of purse seiners have been affddby piracy in the Indian Ocean, the effects have not been as marked a:
with longliners, for which current levels of effort are close to nil in the area impacted by piracy. The main reason f
this is the presence of security personnel onboard pursee&ssels 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 tunai uncertainty of catches

Retained catchesGenerally well known (Fig6); however, catcleare less certain for:
1 many coastal fisheries, notably those from Indonesia, Sri Lanka, Yemen, Madagascar, and Comoros
9 the gillnet fishery of Pakistan
1 nonreporting 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
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Fig. 6. Yellowfin tuna: Uncertainty of annual catch estimates for yellowfin tuna (Data as tén3sgr 2012)
Catches below the zefime (Type B) refer to fleets that do not report catch data to the IOTC (estimated
IOTC Secretariat), do not report catch data by gear and/or species (broken by gear and species by
Secretariat) or any a@he other reasons provided in the document. Catches over tHineefdype A refer to fleets
for which no major inconsistencies have been found to exist. Light bars represent data for artisanal fleets
bars reprsent data for industrial fleets

Changes to the catch seriesfhere have not been significant changes to the total catches of yellowfin tuna since th
WPTT in 2011.

However, the IOTC Secretariat used new information compiled duringi 2Q1tb rebuild the catch series for the
coastal fiskries operated in some countries, in particular Madagascar, Sri Lanka, and India. In general, the n
catches of yellowfin tuna estimated by the IOTC Secretariat are lower than those used in the past by the WPTT.

CPUE Series Catchandeffort data are avkible 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 followir
reasons:
1 no data are available for the fresma longline fishery ofndonesia, over the entire time series, and data for
the freshtuna longline fishery of Taiwan,China are only available since 2006
1 no data are available for the gillnet fisheries of Iran and Pakistan
1 the poor quality effort data for the significant gilihengline fishery of Sri Lanka
1 no data are available from important coastal fisheries using hand and/or troll lines, in particular Yemel
Indonesia, Madagascar and Comoros.

Yellowfin tunai Effort trends

Total effortfrom longline vessels flagged to Japdmiwan,China and EU,Spain by five degree square grid in 2010
and 2011 are provided in Fig, and total effort from purse seine vessels flagged to the EU and Seychelles (operatin
under flags of EU countries, Seychelles and other flags), and otheige lfefiree square grid and main fleets, for the
years 2010 and 2011 are provided in Bigl he 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 providéd in Fig
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Fig. 7. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the yeg
2010 (left) and 2011 (righfPata as of October 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green: deepfreezing longliners from Taiwan,China

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

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other flee{gncludes Belize, China, Philippines, Seychelles, South Africa, Rep. of
Korea and various other fleets)

Teffort 2011-2011
PS-EU

Teffort 2010-2010
PS-EU

PS-OTHER

Fig. 8. Number of hours of fishing(Fhours) from purse seine vesselgegree square grid and main fleets, for t
years 2010 (left) and 20Xfight) (Data as of October 2012)

PSEU (red): Industrial purse seiners monitolsdthe EU and Seychelles (operating under flags of EU countrig
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japaritiddeand purse seiners of Sovi
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 bgdsee square grid, type of boat and gear,
the years 2009 (left) @2010 (rightYData as of September 2012)

BBN (blue): Baitboat nomechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified;

(Purple): Unclassified gears

Note that the above maps were derived using the available-aradetifort dat in the I0TC database, which
limited to the number of baitboat calls (trips) by atoll by month for Maldivian baitboats for the period con
Note that some trips may be fully devoted to handlining, trolling, or other activities (data by gearetyps
available since 2002). No data are available for the-qaidine fisheries of Idia (Lakshadweep) and Indonesia

Yellowfin tunai Standardised catdhpefi uniti effort (CPUE) trends

For the longline fisheries (LL fisheries in regiorislFig. 10, CPUE indices were derived using generalised linear
models (GLM) from the Japanese longline fleet (LL regidrs) 2and for the Taiwanese longline fleet (LL region 1) to

be used in the stock assessment. Standardised longline CPUE indices for the Tainetnesesfievailable for 1979

2008. The GLM analysis used to standardise the Japanese longline CPUE indices was refined for the 2011 and :
assessments to include a spatial (latitude*longitude) variable. The resulting CPUE indices were generally compare
to the indices derived from the previous model and were adopted as the principal CPUE indices for the 20
assessmenf{g. 11). There is considerable uncertainty associated with the Japanese CPUE indices for region 2 in t

most recent year (2010) and @®UE indices are available for region 1 for 2009
25N ¢

)
T

I | I | I | I | I | I
20E 40E 60E 80E 100E 120E

Fig. 10. Spatial stratification of the Indian Ocefor the MFCL assessment model
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Fig. 11. Yellowfin tuna: Quarterly GLM standardised cafobrunit-effort (CPUE) for the principal longline fisheries
(LL 1 to 5) scaled by the respective region scalars.

Yellowfin tunai 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 poc
quality for some fisheries, namely hand lines (Yemen, Comoros, Madagascar), troll lines (Indonesia) and many gillr
fisheries (Fig. 2).
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Fig. 12. Yellowfin tuna: Changes in average weight (kg) of yellowfin tuna from 1950 to R@llifisheries
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 ¢
to:
9 size data not being available from important fisheries, notably Ydpaadistan, Sri Lanka and Indonesia
(lines and gillnets) and Comoros and Madagascar (lines)
1 the paucity of size data available from industrial longliners from thelB86s up to the mid980s, and in
recent years (Japan and Taiwan,China)
1 the paucity of cath by area data available for some industrial fleets (NEI, Iran, India, Indonesia, Malaysia).

Yellowfin tunai tagging data

A total of 63,328 yellowfin tuna (representing 31.4% of the total number of specimens tagged) were tagged during
Indian Ocean Toa Tagging Programme (IOTTP). Most of them (86.4%) were released during the main Region:e
Tuna Tagging Projedndian Ocean (RTTHO) and were released around Seychelles, in the Mozambique Channel,
along the coast of Oman and off the coast of Tanzaniaekat May 2005 and September 2007 (Fig). The
remaining were tagged during smaltale 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 &&g16®B&0), have
been recovered and reported to the IOTC Secretariat. More than 87% of these recoveries we made by the purse
fleets operating in the Indian Ocean, while around 8.5% were made bgmHiae and less than 1% by longline
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vessels. Thaddition of the data from the past projects in the Maldives (in 1990s) added 3,211 tagged skipjack to tl
databases, or which 151 were recovered, mainly from the Maldives.

=)
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Fig. 13 Yellowfin tuna: Densities of releases (in red) and recoveries (in Albe)ted line represents the stock
assessmentr@as (Data as of September 2012)

STOCK ASSESSMENT

A range of quantitative modelling methods were applied to the yellowfin tuna assessment in 2012 fr@mding
nonspatial agestructured production modéhSPM) to the age and spatialyructuredMULTIFAN -CL and SS3
analysis The different assessments were presented to the WPTT in documeni2GQAGVPTT14 38, 39 and 40
Rev_2.

Management advice for yellowfin tuna is based on the 2012 MFCL stock asse$smsed upon the base case
analysis with short term recruitment with alternative steepness of therstcitiment 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 i
spatially structured and thus does not allow the internal incorporation of tagging data, although it does externally
using the improved catedi-age table and natural mortality estimates based on tagging data.

Thefollowing is worth notingwith respect to thevFCL (MULTIFAN -CL) modellingand estimatiorapproachused
in 2012
1 The main features of the model in the 2012 assessment included a fixed growth curve (with variance) with
inflection, an agespecific natural mortality rate profile (M), thmodelling of 25 fisheries including the
separation of two purse seine fisheries into three time blocks, using logistic and cubic spline functions
estimate longline selectivities, separation of the analysis into five regions of the Indian Oceanaasthel|
three steepness parameters for the stock recruitment relationship (h=0.7, 0.8 and 0.9).
1 In addition to another year of data, the 2012 assessment included several changes to the previous assessi
the longline CPUE indices were modified (Japangsdated with latest year which included information
about latitude and longitude in the standardisation process for Reginga2 supplied except for Region 2
in 2011; no update was available for the Taiwan,China index for Region 1; All of the analyse®mducted
using a new version of MFCL provided by tBecretariat of the Pacific Community

The problems identified in the catch data from some fisheries, and especially on the length frequencies in the catc
of various fleets, a very important sourckinformation 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 abund:
and selectivity by age. Moreover, in general, catch data from soas¢at fsheries is considered as poor.

The results of the MFCL modsVere studiedn detail to improve the understanding of the estimated population
dynamics and address specific properties of the model that were inconsistent with the general under$tdmadin
yellowfin tuna stock and fisheries. The main issues identified are as follows
1 The model estimates a strong temporal decline in recruitment and in biomass within the eastern equatol
region (Region 5). This declining trend in recruitment isamiby 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 s
data included in thenodel are considered uninformative. Consequently, the resulting recrudnetbiomass
trends may be unreliablé participant noted that during this peritdte Taiwan,China longline fleea fleet
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more active than the Japanese longline fleet in this area, showed a stable nominal CPaltelthégtd stable
catches

1 The model eimates limited movement between the two equatorial regibhis is consistent with the low
number of tag recoveries from the eastern equatorial region, an area from where recovery rates are difficul
estimate but probably low. Nonetheless, the low emoent rate is consistent with the oceanographic
conditions that prevailed during the main tag recovery period (see p@iers2012 WPTT14 9 and 31).

The model assumes a constant movement pattern throughout the model period and estimated moven
pattern nay not persist under different oceanographic conditions.

1 Similarly, movement rates between the western equatorial region and the Arabian Sea (Region 1) we
estimated to be very low. Although various recoveries crossing the border limit of 10°N linf lirections
may suggest a higher mixing rate, the observation is consistent with the tag release/recovery observations (
tag releases from Region 2 were recovered in Region 1 and vice versa). However, reporting rates of m
fisheries operating in Remi 1 are estimated to be low and this may underestimate the low mixing rate
observed by the model.

1 The model estimated that fishing mortality rates within the western equatorial region did not increase durir
2002 2006 period to the extent that would beigpated 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 larg
increase of catch, previously described due mainly to a catchability increased, will saiggegtected
corresponding increase in fishing mortality well above the levelygf.FThe explanation for this is that the
longline standardised CPUE remained relatively constant during the period of high purse seine catch and
the subsequent years. Tibtb 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. -
recruitment pattern was evident in all model options. Howdugher examination of the size frequency data
is warranted to confirm that this recruitment trend is consistent with the other fisherieBhagastatus of the
yellowfin tuna stock assessed by the model during the period of very high catchég2@®)3estimated to
be in the middle of the green area of the Kobe plot, was questioned by some participants.

The final base modelption for the 2012 assessmémtorporated thei%egion spatial structure, full selectivity of the
older age classes by the loimg! fishery and estimated (average) natural mortalithin the MFCL model and a
period of 4 quarter for tag mixing. For sensitivity analysis, a tag mixing period of 2 queateedso analysed. In both
cases three values of steepness (0.7, 0.8 anavér8)considered plausibl€éhe estimated level of natural mortality
was considerably higher than the level of natural mortality assumed in previous assessments. However, the estim
level of natural mortality was generally consistent with an exterradysis ofthe tag release/recovery d¢t@TCi
2012WPTT14 32), especially for younger agesd with levels of natural mortality assumed for the assessment of
yellowfin tuna by other RFMOs.

Biomass was estimated to have declined to about the Bvel, whle fishing mortality rates had remained well
below the sy level. The base model estimated recent (1282.1) recruitment levels that were considerably lower
(approximately 25%) than the long term level of recruitment. This resulted in an apparenisteocgdetween the
annual trend in MSY based fishing mortality and biomass reference points and the observed catch trajectory. Bion
was estimated to have declined to about theyBevel, while fishing mortality rates had remained well below the
Fusy level. This pattern was evident for the range of steepness values considered for theecstotkent
relationship. The recruitment trend may be an artefact of the model as there are limited data to reliably estimate
time series of recruitment and, lventhe model has considerable freedom to estimate recruitments to account for th
observed decline in the longline CPUE abundance trend. The resulting estimates of MSY (380,000 t) are
considerably higher than levels of catch sustained from therfisand are considered to be overly optimistic.
Similarly, the corresponding estimates of stock status are considered to be highly uncertain or unreliable.

It is considerednore appropriate to formulate stock status advice based on the more recenbdfpergrditment on

the basis that the level of recruitment from the early period is highly uncertain and that, at least in teenshort
recruitment would be more likely to be in line with recent levels. Estimating the stock status based on the rece
(average 199i72011) recruitment leveksulted inower MSY values levels of fishing mortality that we comparable

to the base model, and a more optimistic level of biomass relativigs{o B

The potential yield from the stock from different harvesting pasgtevas investigated by comparing alternative age
specific patterns of fishing mortality that corresponded to the estimated selectivity of the main fisheries. A shift in tt
strategy to exclusively harvest the stock by longline or-$@®ol purse seingould result in a substantial increase
(50%) in the overall yield from the fishery relative to current yields. Conversely, a harvest pattern consistent with tl
purse seine FAD based fishery would result in a large (42%) reduction in overall yieldst #o shifillnet based
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harvest pattern had a neutral effect relative to current yield. This analysis simply illustrates the relative yield p
recruit of the individual fisheries, however, the results are theoretical and do not consider the complex tiaure of
operation of this mukgear/multispecies 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 t
Indian Ocean. The nge values represent the point estimates of different scenarios analysis (6 scenarios showing lo
term and short term recruitment with three values of steepness as well as the sensitivity analysis with 2 quarter for
mixing, long and short term recrument and 0.8 value of steepness). The range is described by tbevedngs
between those scenarios.

Management Quantity Indian Ocean
2011 catch estimate 302,939 t
Mean catch from 2062011 302,064 t
MSY 344,000 t (290,000453,000 t)
Data period useih assessment 19722011
Fa01dFusy 0.69(0.5910.90)
B2o1dBwmsy 1.28(0.97 0.1.38)
SB01d SBusy 1.24 0.911 1.40)
B201dBo n.a.
SB01dSBy 0.38 (0.280.38)
B201dBo, F=0 n.a.

SB201d SBy, =0 n.a.

LITERATURE CITED
Froese RPauly DE (2009FishBaseyersion 02/2009, FishBaseConsortium, <www.fishbase.org>
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APPENDIX XIII
EXECUTIVE SUMMARY : SWORDFISH

Sy . ) . —~ ..
ﬁ Indian Ocean Tuna Commission
iotc N <
Status of the Indian Ocean wordfish (SWO: Xiphias gladiug resource
TABLE 1. Swordfish: Status of swordfisiXiphias gladiu}in the Indian Ocean

el -
—_

2012 stock
Areal Indicators status
determination

Catch 2011: 19,631t
Average catch 2062011:| 21,870t

Indian Ocean MSY (4 models):| 29,900 34,200 t
Fo00Fmsy (4 models):| 0.5010.63
SBy009SBusy (4 mOdelS): 1.071.59
SByood SBy (4 models):| 0.30/0.53

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

Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(&/Fusy> 1)
Stock not subject to overfishingﬁ,&/FMSYO 1

INDIAN OCEAN STOCK I M ANAGEMENT ADVICE

Stock statusAll models suggest that the stock is above, but close to a biomass level that would producedMSY al
current catches are below the MSY level. MB&sed reference points were not exceeded for the Indian Ocean
population as a whole {foFusy < 1; SBoodSBusy > 1). Spawning stock biomass in 2009 was estimated to be 30
53% (from Table 1; Fig. 1) of thenfished levels.

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean s
as a whole, indicating that current fishing mortality would not reduce the population to an overfished state. There i
low risk of exceeding MSYased reference points by 2019 if catches reduce further or are maintained at currel
levels until 2019 (<11% risk that,Be < Busy, and <9% risk that 510 > Fusy) (Table 2).The following key points
should be noted:

1 the MaximumSustainable Yield estimate for the whole Indian Ocean is 20390R00t (range of best point
estimates from Table 2) and annual catches of swordfish should not exceed this estimate.

9 if the recent declines in effort continue, and catch remains substabgidhw the estimated MSY of 30,000
34,000t, then management measures are not required which wouldnmtecurrent resolutions and planned
management strategy evaluation. However, continued monitoring and improvement in data collectiol
reporting and angsis is required to reduce the uncertainty in assessments.

91 the Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and cou

be used to inform management actions.
advice specific to the southwest region isvided below, as requested by the Commission.
provisional reference points: Noting that the Commission in 2012 agreed to Recommendatioonl2/14
interim target and limit reference pointhe following should be noted:
a. Fishing mortality: Current fishing mdality is considered to be below the provisional target
reference point of v, but below the provisional limit reference point of 1.4&(Fig. 1).
b. Biomass Current spawning biomass is considered to be above the target reference point ¢
SBusy, and theefore above the limit reference point of 0.4%gB (Fig. 1).

=a =
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TABLE 2. Swordfish: Aggregated Indian Ocean assessmemiobe 2 Strategy Matrix, indicating a range of
probabilities across four assessment approaéhrebability percentagedf violating theMSY-based reference points
for five constant catch projections (2009 catch level, £ 20% and + 40%) projected for 3 and 10 years.

Alternative catch projections (relative to 2009) and probability
(%) of violating reference point

Reference point and
projection timeframe

60% 80% 100% 120% 140%

(12,5021) (16,6701) (20,8371) (25,0041) (29,172 1)
B2o12< Bmsy (o] ! 08 Or11 2112 4i 16
Fo012> Fusy Ol (0] 09 0 16 61 27
Bo1o< Busy 0i 4 0i 8 0i 11 0i 13 6i 26
Fao10> Fusy 0i 1 0i 2 0i 9 0i 23 7i31

Fig. 1. Swordfish: ASPIC Aggregated Indian Ocean assessment Kobe plot (95% Confidence surfaces shown arot
2009 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for each y

1950 2010. Target (Ftarg and SBtamy)d limit (Flim and SBlim) reference points are shown.
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“ Indian Ocean Tuna Commission

iotc

Status of the southwesindian Ocean swordfish(SWO: Xiphias gladiug resource

TABLE 3. Swordfish: Status of swordfisiXiphias gladiu} in the southwest Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011; 6,559t
Average catch 2002011:| 6,939 t

Southwest Indian Ocean MSY (3 models):| 7,10019,400 t
Fao0oFmsy (3 mOdelS): 0.6411.19
SB,009SBusy (3 mOdelS_) 0.731.44
SB,00d SBy (3 models):| 0.16 0.58
IBoundaries for sahwest Indian Ocean stock assessment are defined ini[ZDI@ WPB09 R.

Colour key Stock overfished (SR./SBusy< 1) | Stock not overfished (SB/SBysyO 1
Stock subject to overfishing {&/Fusy> 1)
Stock not subject to overfishingﬁ,&/FMSYO 1

SOUTHWEST INDIAN OCEAN i MANAGEMENT ADVICE

Stock statusMost of the evidence provided to the WPB indicated that the resource in the southwest Indian Ocean h
been overfished in the past decade and biomass remains below the level that would produ&udVSRécent
declines in catch and effort have brought fishing mortality rates to levels bglew(Fable 3). The catches of
swordfish in the southwest Indian Ocean increased in 2010 to 8,046 t, which equals 120.5% of the recommenc
maximum catch of 6,8 t agreed to by the SC in 2011. If catches are maintained at 2010 levels, the probabilities ¢
violating target reference points in 2012 are less than 18%yfgrdnd less than 30% for\By (Table 4), which is
considered low.

Outlook. The decrease in tzh and effort over the last few years in the southwest region has reduced pressure on th
resource. However, in 2010, catches exceeded the maximum recommended by the WPBO09 and SC14 in 2
(6,678t), with 8,046 t caught in this region. The WPBO09 estihdbat here is a low risk of exceeding M$ased
reference points by 2019 if catches reduce further or are maintained at 2009 levels (<25% rigkothd3,\By, and
<8% risk that F2019 >\fzy). There is a risk of reversing the rebuilding trend if therany increase in catch in this
region(Table 4).The following key points should be noted:
1 the Maximum Sustainable Yield estimate for the southwest Indian Ocean i$F,4@T (range of best point
estimates from Table 3).
1 catches in the southwest Indi®cean should be maintained at levels at or below those observed in 2009
(6,678t), until there is clear evidence of recovery and biomass excggds B
9 in 2010, catches have exceeded the maximum recommended by the WPB09 and SC14 (6,678 t), with 8,11
cauwght in this region.
1 the Kobe strategy matrix illustrates the levels of risk associated with varying catch levels over time and cou
be used to inform management actions.
1 provisional reference points: Noting that the Commission in 2012 agreed to Recortiameri@414 on
interim target and limit reference pointhe following should be noted:
a. Fishing mortality: Current fishing mortality is considered to be below the provisional target
reference point of {5y, and thus, below the provisional limit referencénp of 1.4*Rysy.
b. Biomass Current spawning biomass is considered to be below the target reference point o
SBusy, and therefore, below the limit reference point of 0.45SKFig. 1).
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TABLE 4. Swordfish: Southwest Indian Ocean assessmeitobe 2 Strateg Matrix, indicating a range of
probabilities across three assessment approaéhebability percentage)f violating the MS¥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)
B2012< Busy 0i 15 0i 20 0i 25 0i 30 12132
Fa012> Fusy 0i 1 0i 5 0i 8 0i 18 13/ 34
B2o190< Busy 0i 15 0i 20 0i 25 0i 32 18i 34
F2010> Fusy 0i 1 0i 5 0i 8 0i 18 19i 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 ado
by the Commission: Resolution 12/Xdn The implementation of a limitation of fishing capacity of Contracting
Parties aml Cooperating NofContracting PartiesThis Resolution appliea freezing of fishing capacity for fleets
targeting swordfish in the Indian Ocean to levels applied in 2007. The Resolution limits vessels access to those
were active éffective preseng@r under construction during 2007, and were over 24 metres overall length, or undel
24 meters if they fished outside the EEZs. At the same time the measure permits CPCs to vary the number of ves
targeting swordfish, as long as any variation is con#istéh the national fleet development plan submitted to the
IOTC, and does not increase effective fishing effort. This Resolution is effective for 2012 and 2013.
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoamacting
Parties. (CPCb6s)
Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Recommendation 10/18n the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye
tuna, and non targed species caught by purse seiners
1 Resolution 11/0Dn a regional observer scheme
1 Resolution 12/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence
1 Resolution 12/0TConcerning a record of licensed foreign vessekstiig for IOTC species in the IOTC area
of competence and access agreement information
1 Resolution 12/110n The implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

)l
)l

FISHERIES I NDICATORS

General

Swadfish Xiphiasgladius i s a | arge oceanic apex pr eda tTharoughout a t
the Indian Ocearswordfish are primarily taken by longline fisheries, and commercial harvest was first recorded by
the Japanese inthe sarl 195006s as a bycatch/ byproduct Ilifefhistaryhei
characteristics, including a relatively late maturity, long life and sexual dimorphism, make the species vulnerable
over exploitationTable 5outlines some of thkey life history traits of swordfish specific to the Indian Ocean.
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Fig. 2. Swordfish: The worldwide distribution o$wordfish (Source: Nakamura 1984)
TABLE 5. Swordfish:Biology of Indian Ocean swordfisiX{phias gladiu}

Parameter Description

Range and Entire Indian Ocean down to 50eS. Juvenile swordfis
stock structure| higher latitudes as they mature. Large, solitary adult swordfish are most abundai® &t ¢5S . Mal es ar
tropical and sbtropical waters. By contrast with tunas, swordfish is not a gregarious species, although densities ir
areas of oceanic fronts and seamounts. Extensive diel vertical migrations, from surface waters during the night tq
1000 m during thelay, in association with movements of the deep scattering layer and cephalopods, their preferre]
recent genetic study did not reveal any structure within the Indian Ocean with the markers used, however the hypq
population structuring athe regional level cannot be discarded and needs to be investigated using different mg
approaches. Results obtained from the markers used may simply be a matter of the resolving power of the ma
which may simply have been insufficient fdetecting population subdivisionp&ial heterogeneity in stock indicat
(catchi peii uniti effort trends) indicates the potential for localised depletion of swordfish in the Indian Ocean.

Longevity 30+years

Maturity Age: females 67 years; maledi 3 years

(50%) Size females ~17@m LJFL; males ~126m LJFL

Spawning Highly fecund batch spawner. May spawn as frequently as once evergllyeever a period of several months in spi
season Known spawning ground and season drepical waters of Sdbern hemisphere from October to April, including in

vicinity of Reunion Island.

Size (length | Maximum: 455cm lowerjaw FL; 550+kg total weight in the Indian Ocean. Sexual dimorphism in size, growth rates a
and weight) and age at maturityfemales reach larger sizes, grow faster and mature later than males. Most swordfish largerkp
are female.

Recruitment into the fishery: varies by fishing method; e®0LJFL for longline fisheries. By ongar of age, a swordfig
may reach 9@m lowerjaw FL (~15kg). The average size of swordfish taken in Indian Ocean longline fisheries is b
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**2.6886, 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 longline®%® 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 disi
water fishing nation longline effort targeting tunas and sharks (Bjg¥.. Swordfish were not targeted by industrial

l ongline fisheries before the early 19906s, however
squid and light sticks, catches increased post 1990.

Since 2004, annual catches havelided 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 |
Taiwan,China and EU fleets (Spain, UK, France and Portugdl),the fishery extending eastward due to the effects
of piracy actions (Fig. 5, Table 7).
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Fig. 3 Swordfish: Catches of swordfish per gq Fig. 4. Swordfish: Catches of swordfish by fleg
and year recorded in the IOTC database (19 recorded inhe IOTC database (1962011)
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Fig. 5a b. Swordfish: Time-area catches (total combined in tonnes) of swordfish as reported for the longling
of Japan (JPN), Taiwan,China (TWN), and-Bpain (ESP), the latter directed at swordfish, for 201028id by
type of gear. Red lines represent the boundaries of the areas used for the assessments of(Batadistof
October 2012)

TABLE 6. Swordfish:Best scientific estimates of the catches of swordfish by type of fishery for the periad 1950
2011 {n 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| 24,519 | 29,918( 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 L ); Other fisheries@T)
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TABLE 7. Swordfish:Best scientific estimates of the catches of swordfish by fishing area for the p@5id@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 | 10,01 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 @QiE8aisoutheast Indian Ocean
(SE); Southern Indian Ocean (OT)

Swordfish: Uncertainty of timéarea catches
Retained catches are fairly well known (Fig. 6); however catches are uncertain for:

T

Drifting gillnet fisheries of Iran and Pakistan: To date, Irag hat reported catches of swordfish for its gillnet
fishery. Although Pakistan has reported catches of swordfish they are considered to be too low for a driftr
fishery (catches of swordfish in recent years represent less than 2% of the total catevmsifighsin the
Indian Ocean).

Longline fishery of Indonesia: The catches of swordfish for the fresh tuna longline fishery of Indonesia ma
have been underestimated in recent years due to insufficient sampling coverage. Although the new catc
estimated ¥ the Secretariat are thought to be more accurate, swordfish catches remain uncertain, especially
recent years (where they represent around 6% of the total catches of swordfish in the Indian Ocean).
Longline fishery of India: India has reported veryamplete catches and catahdeffort data for its longline
fishery. Although the new catches estimated by the Secretariat are thought to be more accurate, catche
swordfish remain uncertain (catches of swordfish in recent years represent less thahe&%taf catches of
swordfish in the Indian Ocean).

Longline fleets from nomeporting countries (NEI): The Secretariat had to estimate catches of swordfish for a
fleet of longliners targeting tunas or swordfish and operating under flags of variouspaoting countries.

The catches estimated since 2006 are, however, low (they represent around 6% of the total catches
swordfish in the Indian Ocean).

There have not been significant changes to the catch series of swordfish since the WPB in 2010. Chan
since the last WPB refer to revisions of historic data series for the artisanal fisheries of Indonesia and Ind
These changes, however, did not lead to significant changes in the total catch estimates.

Discards are believed to be low although they aenawn 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
this country.

30,000
Type A
15,000
° 5
©
O
15,000
Type B
------------------------------------------------------------- 30,000
I BB RIRIB I I RE 8 S
o O (o2 e >N e)] (o] o o
— — - - — — - — — — — — N N N
Fig. 6. Swordfish: Uncertainty of annual catch estimates for swdrdiata as of October 2012). Catches be
the zerdline (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Sec
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do not report catch data by gear and/or species (broken by gear and species by the 10T ecratey of the
other reasons provided in the document. Catches over thdirmer@ype A) refer to fleets for which no maj
inconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark bars rep
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
number of specimens measured pertginghas been decreasing in recent years.

1 Average fish weight (Fig. 7) can be assessed for several industrial fisheries although they are incomplete or p
quality for most fisheries before the ea8@s and in recent years (low sampling coverage and-areee
coverage of longliners from Japan). The average weights of swordfish are variable but show no clear trend. |
considered encouraging that there are no clear signals of declines in thassdeindices, but these indices
should be carefully monited, as females mature at a relatively large size, therefore, a reduction in the biomas
of large animals could potentially have a strong effect on the spawning biomass.

i CatchatSize(Age) data are available but the estimates are thought to have beeansisegbifor some years
and fisheries due to:

o the uncertainty in the catches of swordfish for the drifting gillnet fisheries of Iran and theuinash
longline fishery of Indonesia.

o the total lack of size data before the edats and poor coverage befotwe tearly80s and for most
artisanal fisheries (Pakistan, India, Indonesia).

0 the paucity of size data available from industrial longliners since the-E#80Qs (Japan, Philippines,
India and China).

o the lack of timearea catches for some industrial flegtslonesia, India, NEI).

0 the paucity of biological data available, notably-g&tio and sestength-age keys.
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Fig. 7. Swordfish: Average weight of swordfish (kg) estimated from the size samples available for lon
targeting swordfish (1992011) ad other longliners (197@011). NOTE: Average weights are shown only
years in which 300 or more specimens were sampled for length

Swordfish: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five dipgmes grid for 2010 to

2011 are provided in Fig. 8, and total effort from purse seine vessels flagged to the EU and Seychelles (opera
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid and mairtfikeets, fol
years 2010 and 2011 are provided in Fig. 9.
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Fig. 8. Number of hooks set (millions) from longline vessels by figgree square grid and main fleets, for the yi
2010 (left) and 2011 (rightpata as of October 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwan,China

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

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, |
Korea and various other fleets)

Teffort 2010-2010 Teffort 2011-2011
PS-EU PS-EU

PS-OTHER

40 [ & 10

Fig. 9. Number of hours of fishing (Fhours) from purse seine vesselgdegi®e square grid and mdieets, for the
years 2010 (left) and 2011 (riglfiyata as of October 2012)
PSEU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU ¢
Seychelles and other flags)

PSOTHER (green): Industrial purseigers from other fleets (includes Japan, Mauritius and purse seiners of
origin) (excludes effort data for purse seiners of Iran and Thailand)

Swordfish: Catchi peri uniti effort (CPUE) trends

Thefollowing CPUE series were used in the stock assedsmedels for 2011 (Figs. 10 and 11), while the relative
weighting of the different CPUE series were left to the individual analyst to determine and justify.
1 Japan data (198Q009): Series 3.&om document IOTC2011 WPBO09 14, which includes fixed latitude
and longitude effects, plus environmental effects.
I Taiwan,China data (1992009): Model 10 from document IOT01% WPBO09 23, which includes fixed
latitude and longitude effects, plus environmental effects.
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EU,Spain data (2002009): Series 5 from documel@TCi 2011 WPBO09 23, calculated for the southwest
area only (includes sutegion factors and species ratio factors) area and run 1 for the assessment of who
Indian Ocean.

EU,La Reunion data (1992000): Same series as last year (I0ZC10 WPBi 03).
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Fig. 10. Swordfish: Aggregate Indian Ocean CPUE series for swordfish. Series hav
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Fig. 11. Swordfish: CPUE series for Indian Ocean swordfish assessments-bygsotn. Series haveeen rescale
relative to their respective means (for different overlapping time periods)i. Noth-west; SWi southwest; NE
i north-east; SH southeast Indian Ocean.

STOCK ASSESSMENT

The stock structure of the Indian Ocean swordfish resource remnadies investigation, but currently uncertain. The
southwest region was identified as a management unit of particular concern, because it seems to be more depletec
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 t
highly aggregated ASPIC surplus production model to the, agx and spatiallystructured SS3 analysis. The
different assessments were presentetth¢oWPB in documents IOTIQ01T WPB09 17, 18, 19 and 20. Each model

is summarised in the report of the Ninth Session of the WPB (iIQULCH WPB09 R).

There is value of comparing different modelling approaches. The structured models are capable of aaieore det

representation of complicated population and fishery dynamics, and integrate several sources of data and biolog
research that cannot be considered in the simple production models. However, there are a lot of uncertainties in b
swordfish biolgy (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 b
biological characteristics. Howek, 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 recruitm
variability).

The swordfish stock status was determined byigiakly 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 t
of the results, as well as the latest catch and effort trends (Tabies3). a

TABLE 8. Swordfish: Key management quantities from the 2011 Stock Synthesis 3 assessments, for the aggrec
and southwest Indian Ocean. Values represent thé55095") percentiles of the (plausibilitweighted) distribution
of maximum postedr 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 2002011 21,870t 6,939t
MSY 29,900 34,200 7,10019,400 t
Data peiod used in assessment 1951 2009 1957 2009
Foood Fusy 0.50 (0.231.08) 0.64 (0.271.27)
B20od Busy I i

SB,00d SBusy 1.59 (0.943.77) 1.44 (0.613.71)
B200dBo I i

SB00d SBy 0.35(0.220.42) 0.29 (0.150.43)
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APPENDIX XIV
EXECUTIVE SUMMARY : BLACK MARLIN

‘§ Indian Ocean Tuna Commission N

iotc

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

TABLE 1. Black marlin:Status of black @rlin (Makaira indicg in the Indian Ocean

2012 stock

Areal Indicators status
determination

Catch 2011: 6,890t
Average catch 2002011: | 6,292t

MSY (range):| unknown Uncertain
FoowFusy (range): | unknown
SB,n11SBusy (range): | unknown
SByn11/SBy (range):| unknown
"Boundaries for the Indian Ocean = IOTC area of competence

Colour key Stock overfished(SR./SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(&/Fusy> 1)
Stock notsubject to overfishing (E/FusyO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Indian Ocean

Stock statusNo quantitative stock assessment is currently available for black nratlie Indian Ocean; due to a
lack of fishery data and poor quality of available datestveral gears, only preliminary stock indicators can be used.
Therefore stock status remainscertain(Table 1). However, aspects of the biology, productivity and fisheries for this
species combined with the data poor status on which to base a moat dssassment are a cause for considerable
concern. Research emphasis on improving indicators and exploration of stock assessment approaches for data
fisheries are warranted.

Outlook. Longline catch and effort for black marlin in recent years hasragad to increase to a total oD21tonnes
in 2010. Although a lower catch of 80 tonnes was cauglim 2011, thepressure on # Indian Ocean stock as a
whole remains highly uncertain. Thus, there remains insufficient information to evaluate thettéffegtl have on
the resource. The following key points should be noted:
1 the Maximum Sustainable Yield estimate for the whole Indian Ocean is unknown
1 annual catches of black marlin are highly uncertain and need to be reviewed.
1 improvement in data colldon and reporting is required to assess the stock.
1 research emphasis on improving indicators and exploration of stock assessment approaches for data
fisheries are warranted.

SUPPORTING INFORMATION
(Information collated from reports of the WorkingrB/ on Billfish and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Black marlin Makaira indicg in the Indian Ocean is currently subject to a number of conservation and management
measures adopted by the Commission, although none aresspeediic:
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties. (CPCbs)
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Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Resolution 11/04n a regional observer scheme

Resolution 12/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence
Resolution 12/0toncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o
competence ahaccess agreement information

1 Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NofContracting Parties

= =4 =4 =9

FISHERIES INDICATORS
Black marlin: General

Black marlin Makaira indicg is a large ocanic apex predator that inhabitepical and subtropical IndBacific
oceans.Table 2 outlines some key life history parameters relevant for managentene is limited reliable
information on the catches of black marlin and no information on the steckuse or growth and mortality in the
Indian Ocean.

iR
TP

|

00

b | e | :L- '.W’l 'LI xlst s0° '-rl

Fig. 1.Black marlin: The worldwide distribution oblack marlin (Source: Nakamura 1984)

TABLE 2. Black marlin:Biology of Indian Ocean black marl{iMakaira indicg

Parameter Description

Range and Little is known on the biology of the black marlin in the Indian Ocean. Black marlin is a highly migratory
stock structure| oceanic apex predator that inhatitspical and subtropical waters of the Indian and Pacific oc&uorae rarg
individuals hae been reported in the Atlantic Ocean but there is no information to indicate the prese
breeding stock in this area. Black mailitnabitsoceanic surface waters above the thermocline and typically
land masses, islands and coral reefs; howeare excursiont mesopelagic waters down depths o800 m are
known Thought to associate with schools of small tuna, which is one of its primary food sources (also re
feed onother fishes, squidsand other cephalopodand large decapod ataceans)No information on stoc
structure is currently available in the Indian Ocean; thus for the purposes of assessmentooearpatock i
assumedLong distance migrations at least in the eastern Indian Ocean (two black marlins tagged ife.
were caugh off east Indian coast and Sri Lanka) support a single stock hypothesis. It ishatdiaeck marlin
formsdense nearshore spawniaggregations, making this species vulnerable to exploitation even bysoaia
fisheries. Patial heterogegity in stock indicators (cattpefi uniti effort trends) for other billfish speci
indicates that there is potential for localised depletion

Longevity No data available for the Indian Oceémthe Pacific (Australia)l1i 12 years

Maturity Age: unknown

(50%) Size females around 10Ky; males 50 to 80 kg total weight

Spawning No spawning grounds have been identified in the Indian o&@awning hotspot off eastern Australia appare
season has no links with Indian Ocean stoclpasvning individualsapparently prefer water temperatuagmve 2627°C.

Highly fecund batch spawner. Females may produce up to 40 million eggs.

Size (length | Maximum: In other oceans can grow to more thad d®FL and weigh 80®&g total weightin the Indian Ocan
and weight) it reach at least 360 chFL.

Young fish grow very quickly in length then put on weight later in life. In eastern Australian waters black
grows from 13 mm long at 13 days old to 180 cm and around 30 kg after 13 months. Sexual dimorphis
growth rates and size and age at maturfgmales reach larger sizes, grow faster and mature later than ma
In the Indian Ocean documented maximum size dandles: 306 cm LJFL, 307 kg total weight;males:280cm
LJFL, 147kg total weight. Most blek marlin larger than 20Kkg are female.
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Recruitment into the fishery: varies by fishing method; e@0 LJFL for artisanal fleets and methods. T
average size of black marlin taken in Indian Ocean longline fisheries is not available.

L-W relationships dr the Indian Ocean are: females TW=0.00000010*LJFL**3.7578,
TW=0.00002661*LJFL**3.7578, both sexes mixed TW=0.00000096*LJFL**3.35727, TW in kg, LJFL ir
However these relationships were obtained from small sample sizé5)( therefore it shoultbe treated wit
caution.

Sources:Nakamura 1985, Cyr et al. 1990, Gunn et al. 2003, Speare 2003; Sun et al. 2007, Froese & Pauly 2009, Romano\
Romanova 2012, Domeier & Speare 2012

Black marlin: Catch trends

Black marlin are caught mainly by driftingriglines (44%) and gillnets (49%) with remaining catches taken by troll
and hand lines (Tabl8, Fig. 2). Black marlin are not targeted by industrial fisheries, dmattargeted by some
artisanal and sport/recreational fisheries. Black marlin are also kil taken in purse seine fisheries, but are not
currently being reported. In recent years, the fleets of Taiwan,China (longline), Sri Lanka (gillnet), Indonesia (gillnet
and India (gillnets) are attributed with the highest catches of black marlirBfFithe minimum average annual catch
estimated for the period 200to 2011 is 6292 t (Table3), although this figure is considered to be a gross
underestimate due to under reporting and misidentification.

Between the earlt950s and the |at£980s partof the Japanese fleet was licensed to operate within the EEZ of
Australia, and reported very high catches of black marlin in that area, in particular in waters off northwest Australi
In recent years, dedpeezing longliners from Japan and Taiwan,Chiasehreported lower catches of black marlin,
mostly in waters off the western coast of India and, to a lesser extent, the Mozambique Chamel (Fig.

B Longline W Gillnet mLine m Other gears

8,000
Other Fleets V'\‘/\-\ 1500
7,000
- 6,000 PakistarGillnet 1500
5,000 TaiwanChina
= Longline 1500
4,000 S =
S g
3.000 India-Line J\/\ 1500©
2,000
Sri Lanka Gillnet W 1500
1,000

Indonesia- Gillnet; 1500
0 Y

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
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1966
1970
1974
1978
1982
1986
1990
1994
1998

Fig. 2. Black marlin:Catches of black marlin pg Fig. 3. Black marlin: Catches of black marlin b
gear and year recorded in the I0TC Datah fleet recorded in the IOTC Database (10801 1)
(1960 2017)

Pagel31of 288



|OTCi 20121 SC15 R[E]

Fig. 4a b. Black marlin:Time-area catches (in number of fish) of black marlin as reported for the longline fis
of Japan (JPN) and Taiwan,@hi (TWN) for 2010 and 2011 by fle®ed lines represent the boundaries of

marlin
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hot spots identified by the WPB (Data as of October 2012)

TABLE 3. Best scientific estimates of the catches of black marlin by type of fishery for the peridd@250n
metric tonnes) (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
LL 846 | 1,633 | 1,288 | 1,371 | 1,500 | 1,896 1,431| 2,286 | 2,003 | 2,000| 2,106 | 1,842 | 2,620 | 1,802 | 1,465| 1,559
GN 47 60 118 491 | 1,769 | 2,278| 1,634| 1,626 | 1,629 | 2259 | 2,687 | 2062| 2469 | 3412| 4,185| 3,835
HL 15 19 25 176 240 683 446 568 920 461 643 721 | 1,055| 1,566 | 1,371 | 1,496
oT
Total 908 1,712 1,431 2,038 3,510 4,856 3,512 4,480 4,552 4,721 5,437 4,625 6,143 6,780 7,021 6,890

Fisheries: Gillnet (GN); Longline (LL); HoekndLine (HL), including handline, trolling, baitboat, and sport fisheries; Other
gears (OT)

Black marlin: Uncertainty of timé area catcles

Minimu

m catch estimates have been derived from very small amounts of information and are therefore higt

uncertain. Difficulties in the identification of marlins also contribute to the uncertainties of the information available
to the Secretariat.

Retained catchesre uncertain fosome fisheriesHig. 5), due to the fact that:

1

=a =

=a =

catch reports often refer to total catches of all three marlin species combined; catches by species are estim
by the Secretariat for some artisanal (gillnet/longlinesiighof Sri Lanka and artisanal fisheries of India, Iran
and Pakistan) and industrial (longliners of Indonesia and Philippines) fisheries.

catches of nomeporting industrial longliners (India, NEI) and the gillnet fishery of Indonesia are estimated by
the Secretariat using alternative information.

catches are likely to be incomplete for industrial fisheries for which the black marlin is not a target species.
conflicting catch reports: Longline catches from the Republic of Korea are repsrteaiminal catads, and

catch and effort reports are conflicting, with higher catches recorded in the catch and effort table. For tr
reason, the Secretariat revised the catches of black marlin for the Republic of Korea overs$kedsnesing

both datasets. Althoughe new catches estimated by the Secretariat are thought to be more accurate, catct
of black marlin remain uncertain for this fleet.

a lack of catch data for most sport fisheries.

the catch series used by the WPB in 2011 and that to be used for thenVZBB2 are slightly different,
following an increase in the catches estimated in recent years for the fleets of India (longline and trolling), a
Indonesia (gilinet).

Discardsare unknown, but considered to be low for most industrial fisheries, mairdiiiers.This species

is usually kept for crew consumption if not marketetcards of black marlin may also occur in the driftnet
fishery of I.LR. Iran, as this species has no commercial value in this country.
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Fig. 5. Black marlin:Uncertainty of annal catch estimates for black marlin (Data a®©ofober2012).
Catches below the zefime (Type B) refer to fleets that do not report catch data to the IOTC (estir
by the IOTC Secretariat), do not report catch data by gear and/or species (broken déydgspecies
by the IOTC Secretariat) or any of the other reasons provided in the document. Catches over
line (Type A) referto fleets for which no major inconsistencies have been found to exist. Ligh
represent data for artisanal fleetslalark bars repeent data for industrial fleets

Black marlin: Effort trends
Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree squar@Qjrid

and 2011lare provided in Fig. 6, and total effort from pursenseiessels 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, fol

years 2Q0and 201are provided in Fig. 7.
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Fig. 6. Number of hooks set (iitibns) from longline vessels by fivdegree square grid and main fleets, for the y
2010 (left) and 2011 (righ{Data as of November 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefreezing longliners from Taiwa@hina

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

FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippinegci&lles, South Africa, Rep.

Korea and various other fleets)
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vesselslegree square grid and main fleets, for
years 2010 (left) and 2011 (riglfiyata as of October 2012)

PSEU (red): Industrial purse seiners monitotgdthe EU and Seychelles (operating under flags of EU coun
Seychelles and other flags)

PSOTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners
origin) (excludes effort data for purse seiners of Iran and Thailand)

Black marlin: Catch pefi uniti effort (CPUE) trends

Catch rate time seridsr the longline fleets adapan and Taiwan,Chirfgig. 8) show a similar decreasing trend from
1960's until theend of 2000's. Theris noavaiable data fothe longline fleet of Taiwan,China ftine 1950's and part
of the 1960's. Catch rates as calculated based on Japanese dataset show a strong decreasing trend in tharearly 19
the very beginning of the canercial fisheries. Nevertheless it is important to highlight the doubts on the reliability of
the results based on aggregated data set fully reviewed by experts on Japanese longline fishefies. sharp
decline betweeth952and1958in the Japaneseditk marlin CPUE series does not reflect the trend in abundance

P

Std. Catch Rate (scaled)
3
|

[ | [ T [ T 1
1950 1960 1970 1980 1990 2000 2010
Year

Fig. 8. Black marlin:Standardied catch rates of black marlin for Japan (JPN) and Ta@®ana(TWN) as calculated
based on the IOTC catch and effort aggregated dataset. Values werewsttaledpecto the mean of 1970979
period

No catch and effort data are available from sports fisheries, other than for partial data from the sports fisheries
Kenya; or other artisanal (gillnet fisheries of Iran and Pakistan, gillnet/longlines lcdr8d, gillnets of Indonesia) or
industrial fisheries (NEI logliners and all purse seiners).

Black marlin: Fish size or age trends (e.g. by length, weight, sex and/or maturity)
Average fish weight can only be assessed for the longline fishery of Japaril8i70 and Taiwan,Chirsance 1980.
The number of specimens measured on Japanese longliners in recent years is, however, ver®jow (Fig.
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Catchat-Size(Age) tables have not been built for black marlin due to a lack of information reported by CRCs. Fis
size is derived from various length and weight information, however the reliability of the size data is reduced whe
relatively few fish out of the total catch are measured.

Sex ratio data haveot been provided to the Secretariat by CPCs.
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Fig. 9. Black marlin: Average weight of black marlin (kg) estimated from the size samples available for longliners of
Japan 1970 2009) and Taiwan,China (1982010). Note Average weights are shown only for years in which 300 or
more specimens were sampled for length

STOCK ASSESSMENT

No quantitative stock assessment for black marlin in the Indian Ocean is known to exist and no such assessment
been undertaken by the IOTC Working Party on Billfish. However, a preliminary estimation of stock indicators wa
attemptedon the longline catch and effort datasets from Japan and Taiwan,China that represent the best availe
information. StandardisedCPUE exhibited dramatic declines since the beginning ofldp@anese longlinéshery
(Fig.7) and catches in the initial cor@reas have also decreased substantially. However, there is considerabl
uncertainty about the degree to which these indicapoiar to 1958 represent abundance as factors such as changes
in targeting practices, discarding practices, fishing groundsnathgement practices are likely interact in the
depicted trendFurther work must be undertaken to derive additional stock indicators for this species, because in t
absence of a quantitative stock assessment, such indicators represent the onlg meaiter the status of the stock
and assess the impacts of fishing.

TABLE 4. Black marlin(Makaira indicg stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 6,890 t

Mean catch from 2062011 6,292t

MSY (80% CI) unknawn

Data period used in assessment i
Foou/Fusy (80% CI) i
B2ou/Bwsy (80% Cl) i
SByo1u/SBusy i
B2p11/B1gsg (80% ClI) i
SB;011/SBigss i
BZOﬂ/Bl%B, F=0 T
SBy011/SBiss, F=0 i
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APPENDIX XV
EXECUTIVE SUMMARY : BLUE MARLIN

-

"_ Indian Ocean Tuna Commission

iotc

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

TABLE 1. Blue marlin:Status of blue marlinakaira nigricang in the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011 12,115t
Average catch 2002011: | 9,443t

Indian Ocean MSY (range):| unknown
FoowFusy (range):| unknown

SBon11SBusy (range): | unknown
SBy011/SBy (range): | unknown

'Boundaries for the Indian Ocean = I0TC area of competence

Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishing(f&/Fusy> 1)
Stock not subject to overfishingﬁ,&/FMSYO 1

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Uncertain

Stock statusNo quantitative stock assessment is currently available for blue marlin in the Indian Ocean which i
considered developed enough for the provision of management advice. Due to a lack of reliable fislzany paor
guality of available data for several gears, only very preliminary stock indicators can be used. The standardis
longline CPUE series suggest that there was a decline in the early 1980s, followed by a constant or slightly increas
abundanceover the last 20 years. This contrasts with the majority ofst@ndardised indicators which suggest a
decline in abundance since the 1980s. Therefore the stock status is determined @scheiaig(Table 1). However,
aspects of species biology, protuity and fisheries combined with the data on which to base a quantitative
assessment is a cause for concern.

Outlook. The decrease in longline catch and effort in recent years has lowered the pressure on the Indian Ocean s
as a whole, although 2@tatches increaseslibstantiallyto 12,115t. There is insufficient information to evaluate the
effect this will have on the resource at this point in time. Given the concerning results obtained from the prelimina
stock assessments carried out in 201foe marlin, the data and other inputs for stock assessment urgently needs tt
be revised so that a new assessment may be carried out infB@18llowing key points should be noted:
1 the Maximum Sustainable Yield estimate for the whole Indian Ocean f®wnk
9 annual catches of blue marlin are highly uncertain and need to be reviewed as problems in the catch
series from the main fleets catching blue marlin were identified in 2012.
9 improvement in data collection and reporting is required to further impgrevessessment of the
stock.

1 research emphasis on improving indicators and exploration of stock assessment approaches for data
poor fisheries are warranted.

SUPPORTING INFORMATION
(Information collated from reports of the Working Party on Billfish afitepsources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Blue marlinin the Indian Ocean is currently subject to a number of conservation and management measures adopte
by the Commission, although none are species specific:
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Resolution 10/02nandatory tatistical requirements for IOTC Members and Cooperating-Gontracting
Parties (CPCb6s)

Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
Resolution 11/04n a regional observer scheme

Resolution 2/030n the recording of catch and effort by fishing vessels in the IOTC area of competence
Resolution 12/0toncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o
competence and access agreement information

Resolution12/11 on the implementation of a limitation of fishing capacity of Contracting Parties and

Cooperating NorContracting Parties
FISHERIES INDICATORS
General

Blue marlin Makaira nigricang is a large oceanic apex predator that inhahisical and subtrapal waters of the
Indian and Pacific oceangable 2 outlines some key life history parameters relevant for management.

Fig. 1.Blue marlin:The worldwide distribution oblue marlin (Source: Nakamura 1984).
TABLE 2. Blue marlin:Biology of Indian Oceablue marlin(Makaira nigricang.

Parameter Description

Range and Little is known on the biology of the blue marlin in the Indian Ocean. Blue marlin is a highly migratory, large ocea
stock structurel predator that inhabitsropical and subtropicalvaters of the Indian and Pacific ocealtsis capable for longlistance
migrations:in the Pacific Oceaatagged blue marlin is reported to have travelled 3900n 90 dayslIn the Indian Ocean
blue marlin tagged in South Africa was recaptured &terdays at liberty off the southern tip of Madagascar cro
Mozambique Channel and travellid§98 kmwith average speed 15.5 km/d&@ther tagging off western Australia reved
potential intermixing of Indian Ocean and Pacific stocks: one individaal eaught in the Pacific Indonesian wat&isie
marlin is a solitary species and prefers the warm offshore surface waters (>24°C); it is scarce in waters lessrtha
depth or close to land’he blue marlin's prey includes octopuses, squid andipdlaljes such as tuna and frigate macks
Feeding takes place during the daytime, and the fish rarely gather in schools, preferring to huNocalofeemation or]
stock structure is currently available in the Indian Ocean; thus for the purposesssnasst, one pascean stock i
assumed. However, spatial heterogeneity in stock indicators i(patthniti effort trends) for other billfish species indica|
that there is potential for localised depletion.

Longevity ~28 years; Females m.Males n.a.

Maturity Age: 2i 4 years; females n.a. males n.a.

(50%) Size:females ~5@m LJFL (55 kgs whole weight); males ~8tn LIJFL (40 kgs total weight).

Spawning No spawning grounds have been identified in the Indian ocean. Females may produce uplltori8gus. In the Pacifi
season ocean, blue marlin are thought to spawn between May and September off the coast of Japan.

Size (length [ Maximum: Females 430 cm FL; 910 kgs whole weight; males 300 cm FL; 200 kgs whole weight. Young fish g
and weight) quickly in length then put on weight later in life. Sexual dimorphism in size, growth rates and size and age at m
females reach larger sizes, grow faster and mature later than males.

L-W relationships for the Indian Ocean are: females TW=0.000060026"3.59846

males TW=0.00001303*LJFL"2.89258, both sexes mixed TW=0.00000084*LJFL"3.39404. TW in kg, LJFL in cm

n.a. = not availableSourcesNakamural985 Cry et al.199Q Shimose et al. 200&roese & Paul009 Romanov &Romanova
2012
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Blue marlin: Catch trends

Blue marlin are caught mainly by drifting longlin@@0%) and gillnets (30%) with remaining catches recorded under
troll and hand lines (Table 3, Fig. 2). Blue marlin is an important target for several artisanal and sport/recreatior
fleets. Blue marlin are also known to be taken in purse seine fisheries, but are not currently being reported. T
reported catches of blue marlin are higher than those of black marlin and striped marlin combined, although this
highly uncertain due to underperting and misidentification. In recent years, the fleets of Taiwan,China (longline),
Indonesia (longline and gillnet), Sri Lanka (gillnet) and India (gillnet) are attributed with the highest catches of blu
marlin (Fig.3). The distribution of blue marli cat ches has changed since the
now taken in the western areas of the Indian Ocean. Howevereporting of catches by gillnet fleets in the northern
Indian Ocean masks the true level of harvest in the Indian Ocean.

Catch trends for blue marlin are variable; this may reflect the variability of targeting by longline fleets and the level
reporting for other gears. The catches of blue marlin by drifting longline fisheries were more or less stable until tl
mid-8 0 dasaround 3,000 t, steadily increasing since then. The largest catches were recorded in 1997 (~11,00C
Longline catches have been recorded by Taiwan,China and Japan fleets and, recently, Indonesia and several NEI 1
(Fig. 3). In recent years, dedpmpezing longliners from Japan and Taiwan,China have reported most of the catches c
blue marlin in waters of the western and central tropical Indian Ocean and, to a lesser extent, the Mozambic
Channel and the Arabian Sea (F4y.
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Fig. 2. Blue marln: Catches of blue marlin per gear 4 Fig. 3. Blue marlin: Catches of blue marlin by fle
year recorded in the IOTC database (12811 recorded in the IOTC database (183011

Tno 2010-2010 ' Tno 2011-2011
JPN JPN
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Fig. 4a b. Blue marlin:Time-area catches (in number of fish) of dlmarlin as reported for the longline (LL) fisher
of Japan (JPN) and Taiwan,China (TWKr 2010 and 2011 bffeet. Red lines represent the boundaries of the m
hot spots identified by the WPB

TABLE 3. Blue marlin: Best scientific estimates of theatches of blue marlin by type of fishery for the period
1950 2011 (inmetric tonnes}Data as ofOctober 2012)

By year (last ten years)

Fishery

By decade (average)

1950s

1960s

1970s

1980s

1990s

2000s

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

LL

2,563

3,513

3,477

4,964

7,122

7,216

7,455

8,796

8,516

7,432

7,559

6,014

5,848

6,395

6,186

6,586

GN

3

4

10

192

2,419

2,787

2,219

2,124

1,972

3,188

3,843

2,061

1,922

2,281

4,261

5,512

HL

11

23

33

312

340

32

23

33

26

42

33

15

34

35

47

16

oT

1

Total

2,576

3,540

3,621

5,468

9,881

10,036

9,698

10,953

10,513

10,662

11,436

8,090

7,805

8,711

10,494

12,115

Fisheries: Gillnet (GN); Longline (LL); Hoe&ndLine (HL), including handline, trolling, baitboat, and sport fisheries; Other
gears (OT)

Blue marlin: Uncertainty of timé area catches

Minimum catch estimates have been derived from very small amounts of information and are therefore high
uncertain. Difficulties in the identification of marlins also contribute to the uncedasiofithe information available

to the Secretariat.

Retained catches are poorly known for most fisheries (Fig. 5) due to:

9 catch reports often refer to total catches of all three marlin species combined; catches by species are estim
by the Secretariabf some artisanal (gillnet/longline fishery of Sri Lanka and artisanal fisheries of India, Iran
and Pakistan) and industrial (longliners of Indonesia and Philippines) fisheries.

9 catches of nomeporting industrial longliners (India, NEI) and the gillnshiry of Indonesia are estimated by
the Secretariat using alternative information

9 catches are likely to be incomplete for industrial fisheries for which the blue marlin is not a target species.

1 conflicting catch reports: Longline catches from the RepuifliKorea are reported as nominal catches, and
catch and effort reports are conflicting, with higher catches recorded in the catch and effort table. For tr
reason, the Secretariat revised the catches of blue marlin for the Republic of Korea over-slegidisngsing
both datasets. Although the new catches estimated by the Secretariat are thought to be more accurate, ca
of blue marlin remain uncertain for this fleet.

91 alack of catch data for most sport fisheries.

1 There have not been significant chaado the catches of blue marlin since the WPB in 2011.

1 Discards are unknown for most industrial fisheries, mainly longliners. Discards of blue marlin may also occt
in the driftnet fishery of I.R. Iran, as this species has no commercial value é¢nuhig.

r 10,000
L 5,000
oS
&
+ O
5,000
10,000

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

Fig. 5. Blue marlin:Uncertainty of annual catch estimates for blue marlin (Data &ctaber2012). Catches
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the
Secretariat), do not repodatch data by gear and/or species (broken by gear and species by thg
Secretariat) or any of the other reasons provided in the document. Catches over-line £Eype A) refer to
fleets for which no major inconsistencies have been found to exgtt bars represent data for artisanal fle
and dark bars represent data for industrial fleets.
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Blue marlin: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree squarg2Gfridand 201&are
provided in Fig.6, and total effort from purse seine vessels flagged to the EU and Seychelles (operating under flags of E
countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for th&Oyaad2Q0l are

providedin Fig. 7.

Teffort 2011-2011

LLIP
~ETLL

12 M hooks.
WLL

Teffort 2010-2010
LLIP

OTLL

Fig. 6. Number of hooks set (millions) from longline vessels by flegree square grid and main fleets, for the yg
2010 (left) and 2011 (righfPata as of October 2012)

LLJP (light green): deefreezing longliners from Japan

LLTW (dark green): deefireezing longliners from Taiwan,China

SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets)
FTLL (red) : freshtuna longliners (China, Taiwan,China and other fleets)

OTLL (blue): Longliners from othefteets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. (
Korea and various other fleets)

Teffort 2011-2011
PS-EU

Tn"or( 2010-2010

~
~

Fig. 7.Number of hours of fishing (Fhours) from purse seine vesselsibgiee square grid and main fleets, for
years 2010 (left)rad 2011 (rightYData as of October 2012)

PSEU (red): Industrial purse seiners monitolgdthe EU and Seychelles (operating under flags of EU countrig
Seychelles and other flags)
PSOTHER (green): Industrial purse seiners from other fleets (incluges JMauritius and purse seiners of Sov
origin) (excludes effort data for purse seiners of Iran and Thailand)

Blue marlin: Catch peri uniti effort (CPUE) trends

Catch rate time serig®r the longline fleet oflapan(Fig. 8) show a decreasing trend fraime mid1950's until the

early 1960s Thereis noavaiable data fotthe longline fleet of Taiwan,China fahe 1950's and part of the 1960's.
Catch rates as calculated based on Japanese dataset show a strong decreasing trend in the ,darhd 9&Y's
beginning of the commercial fisheries. Nevertheless it is important to highlight the doubts on the reliabilty of th
results based on aggregated data iset fully reviewed by experts on Japanese longline fisheftes.sharp decline
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between 1952 anti956in the Japanese blue marlin CPUE sediess not reflect the trend in abundaraléhough the
gradual decline identified since 1970 until 204 Inore likely to represent actual declines in stabkndancégFig. 8).

The catches and CPUE series estad&br blue marlin were very different between the longline fleets of Japan and
Tawain,China. In particular the longline fleet data for Taiwan,China was highly variable and warranted furthe
investigation and documentation.

Std. Catch Rate (scaled)

T T T

[ T 1
1950 1960 1970 1980 1990 2000 2010
Year

Fig. 8. Blue marlin: Standardsed catch rates of blue marlin for Japan (JPN) and Taiwan,China (TWN) as calculatec
based on the IOTC catch and effort aggregated dataslketes were scaled with respéotthe mean of 1970979
period

Of the blue marlin CPUE series available for assesgrpurposes, the Japanese NCEP series should be used in the
stock assessment modEig. 9).

4

= JPN(base)
= JPN(base+NCEP)
TWN(area_size)

:1)

scaled (ave
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Fig. 9. Blue marlin:Comparison of the multiple CPUE series for longline fle¢tdaparand Taiwan,China

The recent datdor the longline fleet of Taian,China, in particular for 2010, should be examined in detail to
determine if the increased catches are a function of relocated effort into areabhbararlin were not previously
targetedpr an alternative reason.

Blue marlin: Fish size or age trends (e.gy length, weight, sex and/or maturity)

Average fish weight can only be assessed for the longline fishery of Japan since 1970 and Taiwan,China since 1!
However, the number of specimens measured on Japanese longliners in recent years is very legg and
identification of striped and blue marlin may be occurring in the Taiwanese longline fishery; the length frequenc
distributions derived from samples collectedlongliners fromTaiwanChinadiffer greatly from those collected on
longliners flagged idapan (Fig. 6).

Catchat-Size(Age) tables have not been built for blue marlin due to a lack of information reported by CPCs. Fish si.
is derived from various length and weight information, however the reliability of the size data is reduced whe
relatively few fish out of the total catch are measured.
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Sex ratio data have not been provided to the Secretariat by CPCs.
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Fig. 6. Blue marlin: Average weight of blue marlin (kg) estimated from the size samples available for longliners of
Japan (19702009) andlaiwan,China (198®010).Note Average weights are shown only for years in which 300 or
more specimens were sampled for length

STOCK ASSESSMENT

In 2012, arange of quantitative modelling methods (ASPIC, Bayesian Production Model, and Surplus Prodtittion w
catchability change®ver decadgswere applied tahe blue marlin The assessments carried out in 2012 were
preliminary andheresultswere developeébr exploratory and discussion purposedy.

Alternative approaches should be explarsiohgthe fdlowing in 2013
1 More effort should benade in examining the standaetisCPUE data for use in the assessments as these are
the basis for assessments without any age/length data available.
Age/Length data over time should be collected soattatnative pproaches could be examined
Examining whether a constamt variablecatchability ) is dependent on how well the CPli#standardied
If the standardition does not account for the changes, then usirighle catchabilities should occur in the
assessent.
9 Finer spatial resolution and fisheries structure should probably be taken into account in the assessment.

)l
)l

The preliminary estimation of stock indicators attempted on the longline catch and effort datasets from Japan a
Taiwan,China represent thedbavailable information (described above). However, there is considerable uncertainty
about the degree to which these indicators represent abundance as factors such as changes in targeting prac
discarding practices, fishing grounds and managemeitiges are likely to interact in the depicted trends. Further
work must be undertaken to derive additional stock indicators for this species, because in the absence of a quantit:
stock assessment, such indicators represent the only means to menitatul of the stock and assess the impacts of
fishing.

TABLE 4. Blue marlin: Blue marlin(Makaira nigrican3 stock status summary

Management Quantity Aggregate Indian Ocean
2011 catch estimate 12,115t

Mean catch from 2002011 9,443t

MSY (80% CI) unknown

Data period used in assessment i
Fou/Fusy (80% ClI) i
B201/Bwsy (80% ClI) ;
SB,011/SBusy i
Bo11/B1g71 (80% CI) i
SBo11/SBigr1 i

B2011/B1g71, F=0 T
SB011/SBigr1, F=0 T
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APPENDIX XVI
EXECUTIVE SUMMARY : STRIPED M ARLIN

-

Sy, . - . ..
‘* Indian Ocean Tuna Commission

iotc

Status of the Indian Ocean striped rarlin (MLS: Tetrapturus aud) resource

TABLE 1. Striped marlinStatus of striped marlinfétrapturus audaxin the Indian Ocean

2012 stock
Areal Indicators status
determination

Catch 2011: 1,885t
Average catch 2002011:| 2,245t

MSY (range):| unknown Uncertain
FoowFusy (range):| unknown
SBy011/SBusy (range): | unknown
SB,11/SBy (range):| unknown
IBoundaries for the Indian Ocean = IOTC area of competence
Colour key Stock overfished(SB./SBusy< 1) Stock not overfished (SB/SBusy® 1
Stock subject to overfishing(&/Fusvy> 1)
Stock not subject to overfishing,gg/FusyO 1 |

Indian Ocean

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo guantitative stock assessment is currently available for striped marlin in the Indian Oocgaiswhi
considered developed enough for the provision of management advice. Due to a lack of reliable fishery data and
guality of available data for several gears, only very preliminary stock indicators can b&hessthndardised CPUE
series suggeshat there was a sharp decline in the early 1980s, followed by slower decline since 1990. This contra:
with the majority of norstandardised indicators which suggest a decline in abundance since theTi@86&re

stock status remaingncertain(Tablel). However, aspects of the biology, productivity and fisheries for this species
combined with the data poor status on which to base a quantitative assessment are a cause for considerable conce

Outlook. The decrease in longline catch and effort in negears has lowered the pressure on the Indian Ocean stock
as a whole, however there is insufficient information to evaluate the effect this will have on the resource. Given t
concerning results obtained from the preliminary stock assessments cariie@@l2 for striped marlin, the data and
other inputs for stock assessment urgently needs to be revised so that a hew assessment may be carried out in
The following key points should be noted:

1 the Maximum Sustainable Yield estimate for the whotkan Ocean is unknown

9 annual catches of striped marlin are highly uncertain and need to be reviewesbkems in the catch
series from the main fleets catching striped marlin were identified in 2012.
improvement in data collection and reporting is resphito further improve the assessment of the stock.
research emphasis on improving indicators and exploration of stock assessment approaches for data |
fisheries are warranted.

T
T

SUPPORTING INFORMATION
(Information collated from reports of the WorkingrB/ on Billfish and other sources as cited)

CONSERVATION AND MANAGEMENT MEASURES

Striped marlin Tetrapturus audgxin the Indian Ocean is currently subject to a number of conservation and
management measures adopted by the Commission, although nopeceee specific:
1 Resolution 10/02nandatory statistical requirements for IOTC Members and CooperatingCoatracting
Parties (CPCob6s)
1 Resolution 10/0&oncerning a record of active vessels fishing for tunas and swordfish in the IOTC area.
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Resolution 1404 on a regional observer scheme

Resolution 12/0®n the recording of catch and effort by fishing vessels in the IOTC area of competence
Resolution 12/0toncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC area o
competene and access agreement information

Resolution 12/11on the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties

= = =4 =9

FISHERIES INDICATORS
Striped marlin: General

Striped marlin Tetrapturus audaxis a large oceanic apex predator that inhatbdpical and subtropical IndBacific
oceangFig. 1) Table 2 outlines some key life history parameters relevant for managérherg. is limited reliable
information on the catches of this species and norimition on the stock structure or growth and mortality in the
Indian Ocean.

= & " v‘g‘v .‘:7/3"

R

Fig. 1. Striped marllnThe WorIdW|de dlstrlbUtlon bﬁtrlped marlln (Source Nakamura, 1984)
TABLE 2. Striped marlinBiology of Indian Ocean striped marlfiietrapturus audax

Parameter Description

Range and stock A large oceanic apex predator that inhakitpical andsubtropical waters of the Indian and Pacific ocead®sme rarg
structure individuals have been reported in the Atlantic Ocean but there is no informatiaficeténthe presence of a breeding s
in this arealts distribution is different from other marlins in that it prefers more temperate or cooler haterger in thg
Indian Ocean it is common in tropical zomdf the east African coast{D0°S), the sath and western Arabian Sea, the |
of Bengal, and northvestern Australian water&everal transoceanic migrations were reported in the Indian Oceg
longest is from Kenya to Australia). Therefore a single stock hypothesis apparently is most ajgprfopristoch
assessement and management.

Longevity ~10 years. Females and males n.a.

Maturity (50%) | Age:2i 3 yearsFemales and males n.a.

Spawning seaso| Highly fecund batch spawner. Females may produce up to 20 millionléggally spawn in the vioity of oceanic island
seamounts or coastal areas, associated with local increases in primary productivity. In the Indian Ocean lar
species was recorded off the Somalian coast, around Reunion and Mauritius and affesteth Australia.

Size (length and | In the Indian Ocean documented maximum size for females 314 cm LJFL and 330 kg TW, for maled.2BR, 885 k(g
weight) TW. However males longer than 260 cm LJFL are rare.

Young fish grow very quickly in length then put on weight latelifen Striped marlin is the smallest of the marlin sped
but unlike the other marlin species, striped marlin males and females grow to a similar size.

L-W relationships for the Indian Ocean are: females TW=0.00000009*LJFL**3.76598

males TW=0.00005174*IKL**2.59633, both sexes mixed TW=0.00000039*LJFL**3.50024, TW in kg, LJFL in cm.

n.a. = not availableéSourcesNakamural 985, GonzalezArmas et al. 1999, Hyde et al. 200@roese & Pauly 2009, Kadagi
et al. 2011Romanov & Romanova 2012

Striped marlin: Catch trends

Striped marlin are caught almost exclusively by drifting longlines (98%) with remaining catches recorded by gillne
and troll lines (Table 3, Fi@). Striped marlin are also known to be taken in purse seine fisheries, but are not currentl
being reported. Catch trends for striped marlin are variable; however, this may reflect the level of targeting by longlil
fleets and the level. The catches of striped marlin by drifting longlines have been changing over time, between 2,0(
and 7,000 t (lg. 2), although this is highly uncertain due to under reporting and misidentification.

Longline catches have been recorded by Taiwan,China, Japan, Republic of Korea fleets and, recently, Indonesia
several NEI fleets (Fig3). Taiwan,China and Japanveareported large drops in the catches of striped marlin for its
longline fleets sincethe mit 9 8 0 6 s -1a9n9d0 énsi ,d respectively. The reason
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understood. Between the early 1950s and the late 1980s part of #imeskafieet was licensed to operate within the
EEZ of Australia, reporting relatively high catches of striped marlin in the area, in particular in waters off northwe:s
Australia. High catches of the species were also reported in the Bay of Bengal disirgeribd, by both
Taiwan,China and Japanese longliners. The distribution of reported striped marlin catches has changed since
19806s with most of the catch now t &@kHowever, noreépbariing off e s t
catchedy the gillnet and troll line fisheries masks the true level of harvest in the Indian Ocean.

These changes of fishing area and catches over the years are thought to be related to changes in the type of &
agreements to EEZs of coastal countries irlnlde&an Ocean, rather than changes in the distribution of the species over
time. However, since 2007, catches in the northwest Indian Ocean have dropped markedly, in tandem with a reduc
of longline effort in the area as a consequence of maritime pfaSomalia (Fig4).

mlongline mGilnet mLine mOthergears
Other 2,500
9,000 Fleets _M/‘/\/\M
8,000
NE}Fresh
- i 2,500
I\ 7,000 tuna- Longline
6,000 )
— IndonesiaOther 2,500
= gears =
- 5,000 = =
S e
L T ©
4,000 8 Sapan /\ 2,500
Longline J_/"’J\J \/\j\\/\
+ 3,000
2,000 Indonesia 2,500
Longline
1,000 /\ /\/\
Taiwan,China /\/\VV 2,500
0 Longline AM/\\/ V~l '\/-/\\

Fig. 2. Striped marlin:Catches of striped marli| Fig. 3. Striped marlin:Catches of striped marlin by fle
per gear and year recorded in the IOTC datal recorded in the IOTC database (108011)
(1960 2011

Tno 2011-2011

Tno 2010-2010
JPN

O 5 k fish

TWN

e

e~

.......

Fig. 4ai b. Striped marlin:Time-area catches (in number of fish) of striped marlin as reported for the lor
fisheries of Japan (JPN) and Taiwan,China (TWN) fdr®fnd 201 by fleet. Red lines represent the boundarie
the marlin hot spots identified by tNeéPB (Data as oDctober 2012)
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TABLE 3. Striped marlinBest scientific estimates of the catches of striped marlin by type of fishery for the period
1950 2011 (in metric tonnes)data as ofDctober 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
LL 1,024 | 3,077 | 3,612| 5039 | 5,038 2936| 3,113 | 3,113| 3,708 | 2,943 | 3,071| 2,403| 2,258 | 1,837 | 1,889 1,756
GN 2 3 6 24 59 117 65 66 74 81 125 96 351 132 149 115
HL - - 1 11 47 71 41 66 39 115 69 15 83 63 62 15
oT - - 2 - - 0 0 - 0
Total 1,026 | 3,080 | 3,622 | 5,074| 5,145 3,124| 3,220 | 3,245| 3,822 | 3,139 | 3,266 | 2,514| 2,692| 2,032| 2,100 1,885

Fisheries: Gillnet (GN); Longline (LL); Hoek&ndLine (HL), including handlinefrolling, baitboat, and sport fisheries; Other
gears (O)

Striped marlin: Uncertainty of timé area catches

Retained catches are reasonably well known for the main industrial fleet§)(Bithough they remain uncertain for
many smaller fleets:

1 Catch reorts refer to total catches of all three marlin species; catches by species have to be estimated by
IOTC Secretariat for some industrial fisheries (longliners of Indonesia and Philippines).

1 Catches of nomeporting industrial longliners (India, NEls#mated by the IOTC Secretariat using alternative
information. As they are not reported by the countries concerned, catches are likely to be incomplete for sol
industrial fisheries for which the striped marlin is seldom the target species.

1 Conflicting atch reports: The catches for longliners flagged to the Republic of Korea, reported as nomine
catches and catches and effort, are conflicting with higher catches recorded in the catch and effort table. For
reason, the IOTC Secretariat revised theclwed of striped marlin over the tirseries using both datasets.
Although the new catches estimated by the IOTC Secretariat are thought to be more accurate, catches of str
marlin remain uncertain for this fleet.

There have not been significant changethe catches of striped marlin since the WPB in1201

Discards are thought to be low although they are unknown for most industrial fisheries, mainly longliners
Discards of striped marlin may also occur in the driftnet fishery of Iran, as this spasiae hommercial value

in this country.

= =

6,000

r 3,000

Fig. 5. Striped marlin:Uncertainty of annual catch estimates for striped marlin (Data as of October 2aices
below the zerdine (Type B) refer to fleets that do not report catch data to the IOTC (edirbgt¢he IOTC
Secretariat), do not report catch data by gear and/or species (broken by gear and species by the IOTC Sec
any of the other reasons provided in the document. Catches over tHmediio/pe A) refer to fleets for which n
major irconsistencies have been found to exist. Light bars represent data for artisanal fleets and dark dwants

data for industrial fleets

Striped marlin: Effort trends

Total effortfrom longline vessels flagged to Japan, Taiwan,China and EU,Spain hyefivee square gridr 2010
and2011 are provided in Fig. 6, and total effort from purse seine vessels flagged to the EU and Seychelles (operat
under flags of EU countries, Seychelles and other flags), and others, by five degree square grid ameksnéon the
years 200 and2011 are provided in Fig. 7.

Pagel48of 288
































































































































































































































































































































































































