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Thedesignations employed and the presentation of material in this
publicationand its listsdo not imply the expression of any opinion
whatsoever on the part of the Indian Ocdama Commission
(IOTC) or the Food and Agriculture OrganizatigfAQO) of the
United Nations concerning the legal developmenstatus of any
country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundias.

This work is copyright.Fair dealing for study, research, news
reporting, criticism or reviewis permitted Selected passages,
tables or diagrams may be reproduced for such purposes provided
acknowledgment of the source is included. Major extracther
entire document may not be reproduced by any process without
the written permission of the Executi8ecretary, IOTC

The Indian Ocean Tuna Commissidras exercised due care and
skill in the preparation and compilation of the information and
data set ot in this publication. Notwithstanding, thedian Ocean
Tuna Commissionemployees and advisers disclaim all liability,
including liability for negligence, for any loss, damage, injury,
expense or cost incurred by any person as a result of accessing,
using or relying upon any of the information or data set out in this
publication to the maximum extent permittey law.

Contact details:

Indian Ocean Tuna Commission
Le Chantier Mall

PO Box 1011

Victoria, Mahé, Seychelles
Ph:+2484225494

Fax: +2484224364

Email: secretariat@iotc.org
Website http://www.iotc.org
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Anchored fish aggregating device

Biomass (total)

Bullet tuna

Biomass which produces MSY

Bay of Bengal Large Marine Ecosystem (project)
Conservation and Manageméneasure (of the IOTC; Resolutions and Recommendations)
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Catch per unit of effort

Current period/time, i.e.Fentmeans fishing mortality for the current assessment year.
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Indian Ocean

Indian Ocean Tuna Commission
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Natural nortality

Meeting participation fund

Maximum sustainable yield

Not applicable

Next Generation Sequencing
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Purseseine

Regional Observe8cheme

Scientific Committee of the IOTC

Spawning biomass (sometimes expressed as SSB)
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Single Nucleotide Polymorphisms

Stockreduction analysis
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Working Party orNeritic Tunas of the IOTC

World Wide Fund for Nature (a.k\&orld Wildlife Fund
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Standardisation of IOTC WorkingParty and Scientific Committee report terminology

SC16.07 (para. 23 The SCADOPTED the reporting terminology contained #ppendix IV and
RECOMMENDED that the Commission considers adopting the standardised IOTC Report
terminology, to further improve the clarity of information sharing from, and among its
subsidiary bodies.

HOW TO INTERPRET TERMINOLOGY CONTAINED IN THIS REPORT

Level 1: From a subsidiarybody of the Commission to the next level in the structure of the Commission:
RECOMMENDED, RECOMMENDATION : Any conclusion or request for an action to be
undertaken, from a subsidiary body of the Commission (Committee or Working Party), which is to
be formally provided to the next level in the structure of the Commission for its
consideration/endorsement (efigm a Working Party to the Scientific Committee; from a
Committee to the Commission). The intention is that the higher body will consider the
recommended action for endorsement under its own mandate, if the subsidiary body does not
already have the required mandate. Ideally this should be task specific and contain a timeframe for
completion.

Level 2: From a subsidiary body of the Commission toC#C, the IOTC Secretariat, or other body (not
the Commission) to carry out a specified task:
REQUESTED: This term should only be used by a subsidiary body of the Commission if it does
not wish to have the request formally adopted/endorsed by the nelkindhe structure of the
Commission. For example, if a Committee wishes to seek additional input from a CPC on a
particular topic, but does not wish to formalise the request beyond the mandate of the Committee,
it may request that a set action be undenma Ideally this should be task specific and contain a
timeframe for the completion.

Level 3: General terms to be used for consistency:
AGREED: Any point of discussion from a meeting which the I0TC body considers to be an
agreed course of action covelggits mandate, which has not already been dealt with under Level
1 or level 2 above; a general point of agreement among delegations/participants of a meeting
which does not need to be considered/ adopted
NOTED/NOTING : Any point of discussion from a meeting which the IOTC body considers to be
important enough to record in a meeting report for future reference.

Any other term:Any other term may be used in addition to the Level 3 terms to highlight to tther refa

and IOTC report, the importance of the relevant paragraph. However, other terms used are considered for
explanatory/informational purposes only and shall have no higher rating within the reporting terminology
hierarchy than Level 3, described abgeay. CONSIDERED; URGED; ACKNOWLEDGED ).
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EXECUTIVE SUMMARY

The4" Session of the Indian Ocean Tuna Commi
(WPNTO4) was held inPhuket, Thailandfrom 29 June to 2 July 2014 total of 37 participants 42 in
2013, 35 in 2012) attended the Session, including the Invited Expert Dr. Shijie Zhou from C
Australia.

The following are a subset dghe complete recommendations from the NP4 to the Scientific
Committee, which are provided AppendixXIll .

Identification cardsfor tuna and tunalike species

(para. 13 NOTING the excellent work undertaken by the IOTC Secretariat and other experts to d
and finalise the cards for théentification of tuna and tunbike species in the Indian Ocean fisheyitse
WPNT RECOMMENDED that the cards be translated, in priorityder to the following language
according to theroportionof total catches of neritic tunspecies reported by countignd thathe I0TC
Secretariat utiliséunds fromboththe 2014 and 2015 IOTC budget, as well as external funding sour
translateand print the identifiation cards. Number in brackets represents the recent proportion
total neritic tuna catch in the IOTC area of competence:

1) Bahasa (Indonesia 29%andMalaysian(Malaysia 4%)

2) PersianFarstl.R. Iran 20%)andArabic (Oman 3%)

3) Hindi (India 18%)andSinhala(Sri Lanka 5%)

4) Urdu (Pakistary%o)

Revision of the WPNT Program of Work (2012018)

(para 17% The WPNTRECOMMENDED that the SC requeshe Commission further increasthe
IOTC Capacity Building budget line so that capacity building workshops/training can be carried
2015 and 2016 on the collection, reporting and analyses of catch and effort data for neritic tuna &
like speciesWhere appropriate these maig sessions shall include information that explains the ¢
IOTC process from data collection, reporting, verification, analysis, the development of scient
based management advice and how the advice is used by the Commission to develoat©onaad
Management Measures.

(para 176 The WPNTRECOMMENDED that the SC request that the Commission further increase
IOTC Capacity Building budget line so that capacity building traininglata analysis and applistbck
assessment approachedth a priority being data poor approaches) be carried out in 2015 and 2016€

(para 173 The WPNTRECOMMEN DED that the SC consider and endorse the WPNT Progra
Work (2014 2018), as provided #&ppendix VI

(para 18) The WPNTRECOMMENDED that a consultant be hired to assist in building capacity an
the WPNT participants bgupplementing the skill set available within IOTC CREslevelop data pog
stock assessment approaches for neritic tuna stockadiative budget is provided @able 16

Meeting participation fund(MPF)

(para 18% The WPNTRECOMMENDED that the SC an@ommission note the following:

1) The participation of developing coastal state scientietsthe WPNT has increaed
dramatically in recent yeafsllowing the adoption ananplementation of the IOTC Bkting
Participation Fundadopted by the Commission in D (Resolution 10/050n the
establishment of a Meeting Participation Fund for developing IOTC MembersNand
Contracting Cooperating Parti¢s now incorporated into the IOTC Rules of Proced
(2014) as well as though theosting of the WPNT irdeveloping coastal State Contracti
Parties (Members) of the Commissidrable 173.

2) The continued success of the WPNT, at least in the short term, appears heavily reliar
provision of support via the MPF which wastablished primarily for the purposes
supporting scientists to attend and contribute to the work of the Scientific Committee
Working Parties.

3) The MPF should be utilised so as to ensure that all developing Contracting Parties
Commission e able to attend the WPNT meeting @eritic tunas are very importa
resources for many of the coastal countries of the Indian Ocean.
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Review of the draft, and adoption of the Report of tH&Working Party on Neritic Tunas

(para 191 The WPNTRECOMMENDED that theScientific Committeeconsider the consolidated set
recommendations arising from WPNTO04, provided\ppendix XlII, as well as the management adv
provided inthe draft resource stock status summary for @&the six neritic tuna (and mackerel) spec
under the IOTC mandatand the combined Kobe plot for the three species assigned a stock st
2014 €ig. 9:

bullet tuna Auxis rache) I Appendix VII

frigate tuna Auxis thazaryli Appendix VIII

kawakawa [Euthynnus affinisi Appendix IX

longtail tuna Thunnus tongg®li Appendix X

Indo-Pacific king mackerel§comberomorus guttafLis Appendix Xl
narrowbarred Spanish macker&domberomorus commergdnAppendix Xl

OO O0OO0OO0Oo

Overfished

F=Fmsy
Overfishing

Fmsy

F/Fmsy

F

F<Fmsy

0.0 0.5 1.0 1.5 2.0
B<Bmsy B=Bmsy B>Bmsy
B/Bmsy

Fig. 9. Combined Kobe plot for kawakawa (black), longtaiha (white) and narrowarred Spanisl
mackerel (grey), showing tt#912estimates of current stock sigB) and current fishing mortalitgF) in
relation to optimal spawning stock size and optimal fishing mortality using the PFCRA appfoas$
bars ilustrate the range of uncertainty from the model runs.

A summary of the stock status for neritic tuna andikeaspecies under the IOTC mandate is provi
in Table 1
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Table 1 Status summary for species of neritic tuna and-ikeaspecies under the IOTC mandate: 2014

Stock Indicators 2009 2010 2011 2012 2013 | 2014 Advice to the Commission
Neritic tunas: These are important species for sawle and artisanal fisheries, almost always caught within the EEZs of 10 coastal states. They are caught only ocgasthrsifiglfisheries.
CatcH 2012: 8,878t
Average catch 8 475t
2008 2012: ™
Bullet tuna I\QSY' unl;nown No quantitative stock assessment is currently available
Auxis rochei msy:  UNKNOWN these species in the Indian Ocean, and due to a lack of fis
Busy.  unknown data for several gears, only preliminary stock indicators ca
Fao12Fwsy:  unknown used.Aspects of the fisheries for these species combined
SB0125Busy:  unknown the lack of data on which to base a more formal assess
SBy01dSBy:  unknown are a cause for considerable conc&tack status in relation t
CatcH 2012: t he Co mmiygysand R dargeB reference point
Average catch 83,108 t remainsuncertain, indicating that a precautionary approach
2008 2012: 90,678t management of these species should be apiek on each
MSY- _unknown species below for a full stock status summary:
Frigate tuna F ’ K 9 Bullet tuna Auxis roche)
Auxis thazard msy:  UNKNOwN 9 Frigate tunaAuxis thazard
Bmsy:  unknown
Foor2Fmsy: unknown
SB012SBusy:  unknown
SB,014SBy:  unknown
Catch 2012: Analysis using a stoekeduction analysis (SRA) approach f
Average catch 156,017t a second year indicates that the stock is near optimal leve
2008 2012: 144,394 1 Fusy. andstock biomasss nearthe level that would produc
MSY (Bysy). Measures need to be taken to slow the incr¢
Kawakawa MSY: 144 Kt [113 167 Ki] in catches in the IOTC area of competence. Based or|
Euthynnus affinis Fusy: 0.51 weightof-evidence available to the WPNT, the kawaka
Busy: 217 Kt (168 152 Kt) stock for the whole Indian Ocean is classified
FaoroFmsy:  0.97 (0.621.61) not overfishedandnot subject to overfishing
Boo12Bwsy: 1.13 (0.641.4) Click below for a full stock status summary:
B,i/Bo:  0.57 (0.320.7) 1  Kawakawa Euthynnus affinis
Longtai tuna A Catch2012: 160,532 t Stock Reduction Analysis techniques indicate that the stof
Thunnus tonggol verage catch 139971 t being exploited at rate thatrr_lay h_aveexceede_d Fusy in
2008 2012: ’ recent years. Based on the weigfvevidence available to th
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Stock

Indicators

2009

2010 2011

2012

2013

2014

Advice to the Commission

Neritic tunas: These are important species for sewlle and artisanal fish

eries, almost always caught

within the EEZs of IO coastal states. They are caught only ocyasdusitiglkfisheries.

WPNT, including that estimated values of current biomass

MSY: 120 Kt[79 171 K{] ’ ]
Fusy. 0.39 (0.270.51) nearthe _estlmated _abundance to produgg\Bin 2(_)12, and
Busy. 255 Kt (173377 K1) that fishing mortality has exceeded,dy values in recent
MSY: | years, the stock is considered to bet overfished but
F2012FMSY: 1.23 (04712.11) subject to overfishing
B2o12Bmsy:  1.05 (0.591.49) Click below for a full stock status summary:
Boo1/Bo:  0.53(0.30.75) 9 Longtail tuna Thunnus tonggdl
CatcH 2012: 46430 t No quantitative stock assessment is currently available for
Average catch ' species in the Indian Ocean, and due to a lack of fishery
: 47,257 t for severalgears, only preliminary stock indicators can
2008 2012: gears, ony pre Y ; ,
used.Aspects of the fisheries for this species combined \
Indo-Pacific king mackerel MSY: unknown the lack of data on which to base a more formal assess
Scomberomorugs uttatus Fusy:  unknown are a cause for considerable conc&tack status in relation t¢
9 Busy:  unknown t he Co mmiygysand Fyp sargeB reference point
FooroFusy:  UnKnown remainsuncertain, |nd|cat|r_lg that a precautionary approach
SBoo1SBusy:  unknown management adhese species should be appli€tick on each
S(I)é; JSBO: unknown species below for a full stock status summary:
01 : 1 Indo-Pacific kingmackerel comberomorus guttafus
Catch 2012: 143 333 Stock Reduction Analysis techniques indicate that the stoi
Average catch ’ being exploited ahrate thatis nearFysy in recent yearsand
2008 2012: 137,117 the sFoctk gppelari_ tc()j be_t r1:utILy extploli(teg. Stgck sttrzuctu&elzj 1:1$t
. : remain to be clarified wi is stock. Based on the w
Narrowbarred Spanish mackerel I\£SY' 33477K;[)[Ag,:131156)‘51 K{ evidence available to the WPNT, including the two differ,
Scomberomorus commerson msy:  0.47 (0. .95) SRA approaches pursued in 2014, the stock appears |
Busy: 229 Kt (132 265Kt) not overfished andnot subject to overfishing
FooFusy:  0.92 (0.411.95) Click below for a full stock status summary:
BaowBumsy:  1.17 (0.51.51) f  Narrowbarred Spanish macker&domberomorus
Boon/Bo:  0.59 (0.250.75) commersop
Colour key Stock overfished(SB./SBysy< 1) Stock not overfished (S,gh/SBMSYO ]

Stock subject to overfishing(&/Fusy> 1)

Stock not subject to overfishinggg/FusyO 1

Not assessed/Uncertain
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1. OPENING OF THE MEETING

1. Thed"Session of the I ndian Ocean Tuna Commi ssionéds
was held in Phuket, Thailand from 29 June to 2 July 2014. A total of 37 participants (42 in 2013, 35 in 201:
attended the Session. The list of participants isigenl atAppendix | The meeting was opened by the Chair,
Dr. Prathibha Rohit from India, who welcomed participants to Phuket, Thailand, including the Invited Expert
Dr. Shijie Zhou from CSIRO, Australia.

2. The WPNTEXPRESSEDits thanks to the BOBLME project that provided financial support to an additional six
national scientists to attend the WPNT04 meeting (five in 2013 and six in 2012), and asked the IOTC Secreta
to continue to liaise with BOBLME in the hope that such funditay be offered in 2015.

3. The WPNT NOTED the address byMs Praulai Nootmorn Director, Marine Fisheries Research and
Technological Development Institute, Departmeiit Fosheries Thailand who welcomed participants to
Thailandand formally opened th&" Sesion of the IOTC Working Party on Neritic Tun@¥PNT04)

4. The WPNTACKNOWLEDGED the participation of the new IOTC Fishery Officer (Science), Dr. Sarah
Martin, and that aagreed andequested by the WPNT in 2013, she would work on a range of topcpjiort
of the WPNT Program of Work

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

5. The WPNT ADOPTED the Agendaprovided & Appendix Il The documentpresented to th&VPNTO04 are
listed inAppendixlil .

3. OUTCOMES OF THE 16" SESSION OF THE SCIENTIFIC COMMITTEE

6. The WRNT NOTED paper IOTG2014i WPNTO04i 03 which outlined the main outcomes of thé" Session of
the Scientific Committe€SC16), specifically related to the work of the WP and AGREED to consider how
best to progress these issues at the present meeting.

7. NOTING that the SC adopted a set of standardised IOTC Working Party and Scientific Committee reportin
terminology, contained in Appendix I8f the SC16 Reporpéra. 23 of the SC16 Reporihe WPNTAGREED
that the terminologywhich is provided in opening pages of this WPNT04 Report) privide greater clarity
and removesome ofthea mbi gui ty in the way advice i s Pstructure.d e d

8. The WPNTRECALLED t hat t he SC @&udelipes éodtherpesentatian df stbck assessment
mo d eih @2, which includes the minimum requirements for presenting CPUE standardisations. Al
participants who undertake CPUE standardisations and/or stock assessmeetgi¢ tunas should familiarise
themselves with these guidelines (provided in paper K20 WPNTO4i INFO1).

9. The WPNTRECALLED theagreement and recommendatfoam the SQ6that

fi én the absence of reliable evidence relating to stock structure bullet tuna, frigate tuna, kawakawa,
longtail tuna, IndePacific king mackerel and narrebarred Spanish mackerel are assumed to exist as
single stocks throughout the Indian Ocean, until prowéherwise. The need for genetic and tagging
studies on neritic tunas in order to further define the stock structure of neritic tunas was identified as a
high priority.0 (para. 35 of th&C16 Report)

f..the IOTC Secretariat act in a project coordinatiae, as well as to seek funding for stock structure
projects in the Indian Ocean. Initially, this would require the establishment of an intersessional
discussion group with participants from the WPNT, and experts in the field of stock structure
differentation. CPCs with current or planned stock structure studies are encouraged to circulate
project proposals to the wider group for comment that may be considered for submitting to prospective
funding partners with support from the IOTC Secretadiat ( p &of the. SCIH Report)

10. The WPNTAGREED that upon request oh CPJs, the IOTC Secretariat shall assist in the coordination of
research activities being developed and implemented at national and regional levels, with the aim of determin
the stock structar and more generally, the status of neritic tuna stocks in the IOTC area of competence.
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11.

NOTING the excellent work undertaken by the IOTC Secretariat and other experts to develop and finalise tl
cards for theldentification of tuna and tundike species inthe Indian Ocean fisheriesthe WPNT
RECOMMENDED that the cards be translated, in priomtger to thefollowing languagesaccording to the
proportionof total catches of neritic tunspecies reported by countignd thathe IOTCSecretariat utiliséunds
from both the 2014 and 2015 IOTC budget, as well as external funding sources to translate and print tt
identification cardsNumber in brackets represents the recent proportion of the total neritic tuna catch in th
IOTC area of competence

1) Bahasa(Indonesia 29%andMalaysian(Malaysia 4%)

2) Persian(Farstl.R. Iran 20%)andArabic (Oman 3%)

3) Hindi (India18%)andSinhala(Sri Lanka 5%)

4) Urdu (Pakistans%o)

4. OUTCOMES OF SESSIONS OF THE COMMISSION

4.1
12.

13.

14.

15.

4.2
16.

Outcomes of thd 8" Session of the Commission

The WPNTNOTED paper I0TC2014i WPNTO4i 04 which outlined the main outcomes of the 18th Session of
the Commission, specifically related to the work of the WPNT AB&REED to consider how best to provide

the SC with the information it needs, in order to satisfythe@®d s si onds request s, t hi
current WPNT meeting.

The WPNTNOTED the 7 Conservation and Management Measures (CMMs) adopted a8%®ession of the
Commission (consisting @& Resolutions and Recommendation

IOTC Resolutions

1) Resolution 14/0Dn the removal of obsolete Conservation and Management Measures

2) Resolution 14/0ZFor the conservation and management of tropical tunas stocks in the IOTC area of
competence

3) Resolution 14/0®n enhancing the dialogue between fisheries sistsrand managers

4) Resolution 14/04Concerning the IOTC record of vessels authorised to operate in the IOTC area of
competence

5) Resolution 14/0%oncerning a record of licensed foreign vessels fishing for IOTC species in the IOTC
area of competence and asseagreement information

6) Resolution 14/0®n establishing a programme for transhipment by laggale fishing vessels

IOTC Recommendations
7) Recommendation 14/07o standardise the presentation of scientific information in the annual
Scientific Committee rept and in Working Party reports

The WPNTACKNOWLEDGED the importance of standardising the way in which the subsidiary bodies of the
Commission provide adviclRecommendation 14/07, newly adopted at th® $8ssion of the Commission,
details a range of options fdurther standardising the way in which advice may be presented in the I0TC
Executive Summaries

The WPNTAGREED that while thecurrent species Executive Summaries already comvjily most of the
suggestions contained iRecommendation 14/Qthere was always room for improvement. In particular, on the
way in which the alternative approaches currently being used for neritic tuna species (data poor stocks),
summarised and presented in the ExeeuBummariesThe weightof-evidenceapproach has been discussed by
the WPNT and the SC in previous years as a way of presenting stock status advice for data poor stocks. In 2(
the SCl6encouraged further exploration and potential utilisation of wegghtof-evidence approach to
determine stock status by its Working Parties in 2014 and future years.

Review of Conservation and Management Measurglgvant forneritic tunas

The WPNTNOTED paper I0TC 20141 WPNTM1 05 which aimedo encourage participés at the WPNTO04 to
review some of the existing Conservation and Management Measures (CMM) relating to neritic tunas, noting t
CMMs contained in document 10T2014 WPNTO04 04; and as necessary to 1) provide recommendations to
the Scientific Committee owhether modifications may be required; and 2) recommend whether other CMMs
may be required. Resolution 13/0® the recording of catch and effort data by fishing vessels in the IOTC area
of competencand Resolution 10/0Mandatory statistical requirementsr IOTC Members and Cooperating
non-Contracting Parties (CPCswhich sets out mandatory minimurecording and reportingequirements for
fisheries statigcs to the IOTC Secretariat wereviewed by the WPNT.
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17.

The WPNT NOTED that the Commission did notconsider amending Resolution 10/02 despite
recommendations to do so by the WPNT, WPDCS and SC in 2013. The proposed amendments include
request to add a8 e t of 6Definitionsod, i ncl udi meps and Ipwse seinéd o r
fisheries.

5. PROGRESS ON THERECOMMENDATIONS OF WPNTO03

18.

19.

The WPNTNOTED paper I0TC2014i WPNTO4i 06 which provided an update on the progress made in
implementing the recommendations from tB Session of theWPNT, and also provided alternative
recommendationfor those yet to be completddy the consideration and poteitendorsement by participants.

The WPNT REQUESTED that the Secretariatontinue toannually prepare a paper on thegress of the
recommendationarising from the previou8VPNT, incorporaing the final recommendations adopted by the
Scientific Committee and endorsed by the Commission

6. NEW | NFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA RELATING

TO NERITIC TUNAS

6.1 Review of the statistical data available for neritic tund®TC database

20.

21.

22.

The WPNTNOTED paper I0TC 20141 WPNTMi 07 Rev_1which provided an overview of the standing of a
range of information received by the IOTC Secretariattiesix species of neritic tuna and tulikee speciesin
accordance with IOTCResolution 10/02Mandatory statistical requirements for IOTC Members and
Cooperating norContracting Parties (CPCs)for the period 1890i2012. A summary is provided at
AppendixIVar IVf.

NOTING that the neritic tuna and tufiie species under the IOTC mandate continue to be as important or
more importanthanthe three tropical tuna species (bigeye tuna, skipjack tuna and yellowfin tuna) to most I0TC
coastal statewith a total estimated catabf 598,29 t being landed in 2@L(617,943t in 2011;561,434 t in

2010), the WPNT AGREED that neritic tunasshould receive appropriate management resources them
IOTC, and additional support from the IOTC Secretariat.

The WPNTNOTED the main data issues that are considered to negatively affect the quality of the statistics fc
neritic tunas available at the IOTC Secretariat, by type of dataset and fishery, which are pro&mezhufixV,
andENCOURAGED the (PCs listed in the Appendixg make efforts to remedy the data issues identified and
to report back to the WPNT at its next meeting.

General discussion on data

23.

24,

25.

26.

NOTING that the data held by the IOTC Secretariat on neritic tuna species has improved silipsigatithe

past few years, the WPNRECALLED the current minimum data recording and reporting requirements that
were adopted by the Members of the Commission under Resolution QB/@8 recording of catch and effort
data by fishing vessels in the IO&€a of competena@ndResolutionl0/02Mandatory statistical requirements

for IOTC Members and Cooperating n@ontracting Parties (CPCs)AIl participantsto the WPNTO04 were
asked taensurethattheir nationaldata collection andeporting organisatide make efforts tomprove their data
collection and reporting for these species as per I0TC requirendeméied in Resolution 13/03 and
Resolution10/02

NOTING the indication from Kenya that it hadcently commenceasampling programimed at improvig its
data collection prograrandthatoverthe course of theomingyearthe catch data will be processed, the WPNT
REQUESTED that the IOTC Secretariat provitiechnicalassistance uting theprocessingf the dataso as to
share experiences from ottaeasandassistin theevaluation of the Kenyan sampling program andlysis of
the catchdata

NOTING that some CPCs do not currently have a sampling scheme dedic#tedeoordng of effort, catch

and size frequency data for neritic tusigecies under the IOTC mandate, the WHRHQUESTED that the

IOTC Secretariat assist CPCs to coordinate the development of project proposals in order to seek support fr
funding agenciet develophenecessargata collections systems.

NOTING that someCPCs, in particular from Indjéhave collected large data sets on neritic tuna species over
long time periods, the WPNREQUESTED that this data, as well as data from other CPCs, be submitted to the
IOTC Secretariat as per the requirements adopted by I@di@bers in Resolution 10/02. This would allow the
WPNT to develomdditional or more refinesdtock status indicatof®r use in undertakingtock assessments
theneritic tuna species under the IOTC mandate.

Pagel2 of 90



IOTCi 20241 WPNTO4I R[E]

27.

28.

29.

NOTING the different approaches to data collection in each CPC are not currently documented in a consiste
and coordinated manner, the WPNREQUESTED that the IOTC Secretariat undertake, or facilitate the
development of a document outlining the data collectiostegies currently in place in each Cie®e a useful
reference resource for other CPCs in order to share practices and create efficiencies.

The WPNTNOTEDt hat species misidentification remains
devdop robust estimates of catch history by CPC. CPCs should use the species identification cards developec
the IOTC Secretariat and other erpeto undertake the necessary training to ensure those identifying fish are
accuratelyrecording the species

The WPNTNOTED that althoughthere have not been significant changes toettenatedcatch history for
longtail tuna since the WPNT meeting in 2012, the IOTC Secretariat has conducted revisions to the catch se
for some fleets, primarily Malaysia. Indesia is also subject to an-gning review of the catekeries by the
IOTC Secretariat, and further improvements to the catch series for ldngih particular are expected ftre
WPNTO5.

IOTC Capacity building activities: Data

30.

31.

32.

The WPNT NOTED the folowing capacity buildingprojectsrecently completed in Comordéadagascar

MalaysidThailand and Sri Lankawith the aim of strengthening the implementation of data collectinod

reporting programs. Several of the activities are due to report data duringl804dd are likely to have
implications on current and historical catch estimatd®®fC species, including sonmeritic species:

1 Comoros/Madagascar (joint IOTC & CGMARTFISH project). Capacity building and strengthening
of the implementation of IOTC CMMs related to the collection and reporting of fisheries data. The mair
expected outputs are the preparation of a Sampling Design and a Catch Estimation Manual, developm
of a catch and vessel database iamatovements to catch sampling.

1 Malaysia and Thailand: Data mining for neritic tunas (joint IOTC & OFCF project). Review the nominal
catch and operational cataimd-effort data collected from the coastal purse seineffisk and actions
required to improve the quality of the data collected from those fisheries. The expected outputs incluc
improvements to the quality of data collected, revision of the @atdieffort series of kawakawa and
longtail tuna for coastal pugsseine fisheries of Malaysia and Thailand to improve future abundance
estimates derived from these datasets.

1 Sri Lanka Data collection and managemeiuirft IOTC & BOBLME projec). To strengthen data
collection in Sri Lanka, in particular species of p@tasharks.The main expected output is the
strengthening of sampling activities (training in sampling, increase in field enumerators and site:
sampled, including landing sites in northern Sri Lanka), development of database and data processi
training. Sri Lanka has also maintained sampling activities, under the revised sampling scheme
following the termination of support and end of project funding in early 2014

The WPNTNOTED paper IOTG2014 WPNTO04 INFO2 which provided grogress repomf Phase IVof the
IOTC-OFCF Project for strengthening and improving statistical systems for tuna resoutttegndian Ocean
activities.

The WPNT NOTED a number of new capacity building projects planned for 2084 with a focus on
delivering further improvements ithe technical expertise and data collected by Indonesia in particular:

1 Indonesia: Review of the coastal fisheries (joint IOTC, OFCB@BLME project). Implementation of
a pilot project in the Provinces of West Sumatra and North Sumatra to assess catches of neritic tu
species and juvenile tunas, by species, in commercial categories containing more than one species
particular the dagories TongkolLongtail tuna:Thunnus tonggpland Tuna.This project addresses
recommendations from the SC concerning catches of juvenile tunas in Indonesia and verification ¢
neritic tuna species not reported by species in Indonesia. The expegats auitl be the review and
improvements to catch series for the coastal fisheries of Indonesia.

1 Indonesia: Data Collection Workshop for the DGCF and Provincial Authorities in Bali and Jawa Timur
(joint IOTC & OFCF project). Support the DGCF to review hatus of data collection and quality of
catch statistics in Bali and Jawa Timur provinces, in particular the collection of fisheries data fron
oceanic ports and other important landing places, with a focus on catches of juvenile tropical tunas a
neritic tuna species. Provide training on sampling techniques and the identification of turliketuna
species and main species of pelagic sharks by enumerators.
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1 Indonesia: Technical guidance and assistance to improve reporting of data at the DGCF (joint IOTC
OFCF project). Provide assistance DGCF to data processing for data collected from the longline fishel
in particular length frequency data, which Indonesia has not reported since 2010. Improve th
compliance of Indonesia in terms of IOTC Resolution 108®mission of data to enable the Working
Parties to help develop stock status indicators and increase the amount of data available f
comprehensive stock assessments of IOTC species in the future.

6.2 Reviewnew information on fisheries and associatetivironmental data
I.R. Iran neritic tuna fisheries

33. The WPNTNOTED paper IOTC2014 WPNTO04 09 whichprovided an overview of the role and importance
of neritic tuna catches by the I.R. Iran fleets, including the following abstract provided by the authors:

fiThere are around 12 thousand fishing crafts in IrBn in different classes which are engaged in fishing
activities. Total volume of country catches in 2012 was around 500 thousand tonnes of which around 226
thousand tonnes attributed to tuna and tlihk&@ species which showed a considerable increase of 25 % in
compared to previous year. Neritic tuna plays an important role in the livelihood of coastal community.
Tuna fish catch quantity in 2012 was equivalent4d thousand tonnes. Longtail tuna plays important
role and is in higher value in catch composition of neritic tuna, so that it includes approximateythan
50% of Neritic tuna catches. Longtail tuna catch trend has been accompanied with fluctuation in recent
years which depend on differecdnditions of fishing and exploitation. Since 2006 onward, it shows an
increase in trend. Given the importance of tuna fishes in the country and necessary coordination with the
secretariat of IOTC to conform to the requirements of the relevant legiskatidrthe provision of relevant
executive, was carried out so that the fishilaga collection, crew training.i See paper for full abstract

34. The WPNTNOTED that as a direct result of piracy activities in the western Indian Ocean, many of the vessel
from the L.R. Iran targeting tropical tuna species on the high seas moved back to the EEZ of kBvdrah
years ago tadargetneritic tuna and tunbike species. This has resulted in substantial increases in the total catch
and effort of neritic tuna and tutie species under the IOTC mandate and this pattern remained in 2013 anc
2014.

35. The WPNTNOTED thatsubstantial catches of neritic tunadamnnalike species are caught outside of the EEZ
of LLR. Iran and in coastal watersogbooks areurrentlyonly issued/required for those vessgtsn the |.R.
Iran that ardishing on the high seaas well as the four Iranian purse seuesselsThe monitoringof coastal
fisheriesis based on port sampling with enumerators usitad informationto estimate catchgsovided by the
fishers at 43 of the 63 current landing siéso sampled for effart

India neritic tuna fisheries

36. The WPNTNOTED paper I0TGC2014 WPNTO04 10 whichprovided an overview of the status and of neritic
tunas fisheries in India, including the following abstract provided by the authors:

filndia is the prominent coastal nation in Indian Ocean region, engaged in tuna fishing and res&airch.
years together, tuna fishing activities in Indian seas were limited to coastal waters targeting mainly for
neritic tunas. Neritic tunas are represented by Little tugatiiynnusaffinis), Frigate tuna Auxisthazarg,
Bullet tunas Auxisrochel), Longail tuna (Thunnugonggo) and Striped BonitoSardaorientalis). Neritic
tuna are mainly caught by small traditional crafts; which operates mainly gillnets, mini purse seines, ring
seines, hook and lines where the main target fish is not tuna ratheraitbigcatch but it contributes
significantly to the tuna landing. Pole and lines and troll lines are mainly targeting tunas; which also
contributes to the tuna fishery, mainly in the Island groups of Indian EEZ. At present the modern fishing
fleets are ale being deployed to catch the neritic tuadsSee paper for full abstract

37. The WPNTNOTED the efforts being made by India to improve fisheries data recording and reporting for
neritic tuna speciethrough a logbook system and catch sampling (10% covetiagk)ding training on species
identificationgiven the large proportion of unidentified neritimaspecies.

India: yield trend, biology and population characteristics of major species

38. The WPNTNOTED paper IOTC2014i WPNTX4i 11 Rev_1 which provided an overview of thgield trend,
biology and population characteristics of major speciesluding the following abstract provided by the
authors:

filndia has a long coastline of 8,129 km and a vast EEZ of 2.02 million km2 rich in fishery diversity and
abundance. Fishery wealth is being exploited by 72,559 small to medium mechanized boats, 71,313
motorised crafts and 50,618 nomechanised crafts. Mechged sector consists trawlers, gilinetters, dol
netters, liners, ringseiners and purseeiners. Fishing activity is manned by 791,808 fulltime and 135,312
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part-time fishers. They fish mainly along the continental shelf and adjacent oceanic watergteBline
targets mainly large pelagics, such a§anish mackerels and tunas atie liners target perches and
elasmobranchs. Fishery of neritic tunas were supported by five specieSpanish mackerel by three
species. Neritic tuna catch during 20051 3 iedsketween 32,942 t (2005) and 62,065 t (2013) with an
average of 48,942 t. Despite distribution and abundance along entire coast, major share of the catch is
being realized from south and northwest coastSee paper for full abstract

39. The WPNTNOTED that the Rapid Stock Assessment method used in this paper (constituting a comparison
the historical maximum catch with the average catch in recent years) did not take into account changes
management such as effort, gears used and area fished wehihzghly likely to contribute to the difference
in catches over timdt was suggested that alternative approaches should be examined.

Sri Lanka: Neritic tuna fisheries

40. The WPNTNOTED paper I0TC2014 WPNTO04 12 whichprovided an update on the neritima fisheries of
Sri Lanka, including the following abstract provided by the authors:

fiThis paper presents the trend of neritic tuna fishery in Sri Lanka with an update of the status of resources.
In Sri Lanka, neritic tunas were exploited by variety ishifig gears. The main fishing gears used for
catching neritic tunas are the ring net and gill net. The fishing seasons and fishing activities are generally
associated with the southwest monsoon from (May to September) and the northeast monsoon fron
Novemier to March. Neritic tuna species are gaining more economic importance in both commercial and
local fisheries with higher local consumer demand. Three species of neritic tuna are frequently found in
Sri Lankan waters, nameliuthynnusaffinis (kawakawa) Auxisrochei (bullet tuna) and Auxisthazard
(frigate tuna).Scomberomorusommersorinarrow-barred $anish mackerel) dominates the catch of other
species associated with neritic tunas. Annual neritic tuna production in 2012 was 12552.46 Mt in Sri
Lankan waterso. i See paper for full abstract

41. The WPNTNOTEDt hat the | ack of data from the northern
of sampling effort, but also because the fishemnoisverywell developed in this area.

42. The WPNTNOTED the size frequency data indicates a high pribpo of small, juenile fish in the landings
data, as well aghe lack of regulations in place to specifically addtasscatch of juvenile fish

43. The WANT NOTED that more thn 80% of catches were reportede caught by offshore fisheries, however, it
was clarified that offshore fisheries are characterised here asdayltiessels travelling further than 10 km, but
remaining within the EEZ

44. The WPNTNOTED the high proportion of bullet tuna reported in thheL@inkan fisheries compared with other
CPC findings. As the information on species composition is obtained from fisher logbooks, port sampling b
independent enumerators would be useful to validate these data further.

45. The WPNTNOTED that disaggregating ¢éhlengthfrequency analysis by gear type might be more informative
for management, as it could allow the identification of particular fishing methods which have a higher juvenil
catch and so management strategies could be further developed basecdhforiddion.

46. NOTING that the data currently collected on fishing effort would be veigrimative for future meetingshe
WPNT ENCOURAGED Sri Lanka to provide an updated paper for consideration at the next WPNT meeting.

Malaysia: neritic tuna fisheries

47. The WPNTNOTED paper I0TGC2014 WPNTO04 13 whichprovided an overview of the neritic tuna fisheries

in the Malacca Strait; west coast of Peninsular of Malaysia, including the following abstract provided by th

authors:
fiThe catches of neritic tuna in the wesast of Peninsular Malaysia (Strait of Malacca) were about 50%
of the annual neritic tuna landing in Malaysia. Compared to 2012, the landings of neritic tuna in 2013 from
the west coast decreased to 18,200mt from 24,200mt. Nearly 96% of the neril@nilings contributed
by purse seiners with two main species longtail and kawakawa with the overall ratio of 3:2. There are two
types of purse seiners vessels in the west coast; purse seiner&dBAIDYAFAD purse seiners) and free
school purse seiners §purse seiners). The average catch ratesFAD purse seiners and FS purse
seiners were estimated at 2,100 kg/day and 1,769 kg/day respectively while the percentage of neritic tune
caught by theAFAD purse seiners to FS purse seiners 47% and 40% regplgcti Species composition
from these two type of purse seiners especially ratio trend of longtail and kawakawa were also analyzed to
determine possible effect AFAD on neritic tuna catch compositiord

48. The WPNTNOTED that the Malaysian purse seine figheperating in the Malacca Strait and targeting small
pelagics is also catching large amounts of neritic tunas, and that the effort and catches from this fishery h:
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been steadilyncreasing over the last decaddthough catches in 2013 declined from 204s a result oh
decline in effort coinciding with the removal of a government fuel subsidy to larger sized coastal purse seir
vessel{more than 70 GRT)

49. The WPNTNOTED that further analysis of the seasomaltch data, including effort, for earlier years, in
addition to disaggregatinghe catchandeffort by vessel andgear type might help account fohe high
variability displayed.

50. The WPNTNOTED that catch rates were higher when sets were associatedAh riather than free schools,
however, the high costs associated with creating and maintaining FADs prevents the methods being used n
widely. There are currently no legal limits regarding the number of FADs owned.

51. The WPNTNOTED the similar species composition for catches associated with FADs and free schools. This i
likely to be due to the near shore fishing sometimes undertaken by purse seine vessels which results in a ¢
comprising a number of species of smaller fish.

Maldives neritic tuna fisheries

52. The WPNT NOTED paper 10TC2014i WPNTOi 14 which provided the results of investigations on the
change in catch and effort data collection as a cause of decline in reported neritic catches fid8, 2009
including the following abtract provided by the authors:

fiThe Ministry of Fisheries and Agriculture introduced logbooks to the tuna fishermen in an effort to
strengthen the catch and effort data collection system of the Maldives. As a result of several measures t
encourage repoimg, the amount of logbook data reported increased throughiZ®@. However, this

period saw a decline in catch of 84% for frigate tuna and 51% for kawakawa, compared to 2009. The
observed trend needs investigation as it coincided with the increasatingpad logbooks. It was assumed

that the decline in reported catch of neritic species was somehow due to the use of logbooks to report catct
Fi shermends reliance on purchase receipts issue
information would further add to the nereporting, as the companies do not export neritic species.
Investigations of effort and catch from p@aledline, handline and trolling gear from 20042012 revealed

that the drop in neritic catches was most probably dueetdirk in effort from pole anline and trolling

gear0i see paper for full abstract

53. The WPNTNOTED that while the logbook system began in 2010, the island office reports also continue to b
submitted, so where there are no logbook data, this information is still available.

54. NOTING the recent decline in catches of frigate tuna and kawaktheaWWPNT REQUESTED that the
Maldives undertakéurther investigatiorasto the extent to which the declines are the result of a change in the
reporting system.

55. The WPNTNOTED the decline in effort by the pole and line fishery and corresponding declosdhnes of
neiitic tuna species. The authors indicated that this mayubeathe fact that neritic tunas are not exported so
their commercial value i®w relative to other species.

Maldivessize data from fish market

56. The WPNTNOTED paper IOTC2014 WPNTO04 15 whichprovidedsize variation in neritic tuna landings at
Ma | e @market iscluding the following abstract provided by the author:

fiOnly two species of neritic turiaEuthynnusaffinis and Auxisthazardi are caught in the Maldives and is
popular among locakc o mmuni ti es throughout Mal di ves. Mal e ¢
Maldives where large quantities of fish including the two species of neritic tuna are landed and sold for
local consumption. This study was conducted over 2012 and 2013 totandetfse seasonal variation in
size of the two species of neritic tuna | anded
market and the fork lengths of the two species were measured. Analysis of these measuiciozats i
that both spciesofnei t i ¢ tuna | anded at t he MauhwrfsfinBark et
common at the market during the northeast monsoon (December to March). There was no clear size
variation with monsoons in th&uxisthazardat the marked

57. TheWPNT NOTED that although the neritic tuna species are generally consideredtargehand dependent
(NTAD) species of the polandline fishery for skipjack tuna and yellowfin tuna, at certain times when these
two species are in low abundance, fisheilt actively target neritic tuna species by fishing arouhd 50
AFADs currently deployed (limited to 50 by the government) around the Maldwiés most fishing effort
focused on atolls in the nortBtudies have indicatiethat tuna remain associated with a particular AFAD for
only 3-4 days so they are not considered to have adverse ecological impacts
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58. The WPNTNOTED that bullet tuna landings have never been observed at the Male market, whereas Sri Lanl
repots high catcheg of bullet tuna in neighbouring fishing grounds.

59. The WPNTNOTED that the sampling method was based on repeat visits to fishing markets based in Male, wit
surveys carried out at the same timaq2 pm) rather than random sampling throughout the daproplete
enumeration of the catch delivered to markets.

60. The WPNT AGREED that as the results indicate that juveniles are being landed, further research on th
maturity should be undertaken.

61. The WPNTNOTED the lack of seasonal variation in size in the figheompared with the coastal Tanzania
fisheries where different gear types are used according to the season, due to the lack of net fishing in
Maldives.

Madagascar: neritic tuna fisheries

62. The WPNTNOTED paper IOTC 20141 WPNTO4i 16 which provideda comparison between the composition of
the byproduct of the purse seiners and catch of gedir small vessels landed in Madagaseenpuding the
following abstract provided by the author:

fiTwo types of fishery fishing on different zone, landing their products in Madagascar were compared. The
first landed their product at Antsiranana Harbor to provide the PFOI. These are the purse seiners
operating in the Mozambique Channel, targeting troptcamas and mainly the skipjack tuna. Among the
landed bycatch, not admissible at the PFOI, thepimducts are delivered in the local market. The quantity
landed was measured and the specific composition of these byproducts were followed by the USTA. Th
second landed their product in Toamasina to provide local markets. These are small artisanal vessels using
multi-gear in the eastern facade of Madagascar. Total catch of 2013 was collected. Two neritic tuna
species are identified in the composition ofpbyduct of the year 2013 such as the Frigate tuna (5%) and
Wahoo (1%). Small boats also recorded two neritic tuna species such as +tem@s spanish mackerel

(7%) and Wahoo (5%)i see paper for full abstract

63. The WPNTNOTED the high proportion (52%) gdurse seindyproductc | assi fi ed as Ami xt
that a future study to investigatbe species composition and size of specimens in this categuarg be
informative.

Bangladesh: neritic tuna fisheries

64. The WPNTNOTED paper I0TC2014 WPNTO04 17 which provided an overview of neritic tuna catches by
Bangladesh, including the following abstract provided by the asithor

fiThe study was conducted from July, 2012 to June, 2013 and 7 tuna fish species were recorded o
Bangladsh marine territory, mainlysouth patches & iddle ground areas, in artisanal and industrial
fishing sector respectively. These seven species Awgjsthazard- Frigate tuna (Lacepede, 18003,
rochei - Bullet tuna (Risso,1810kuthynnusaffinis - Eastern little tuna / kawakaw@antor, 1849),
Thunnusalbacares- Yellowfin tuna (Bonnaterre,1788]J, obesus Bigeye tuna (Lowe, 1839], tonggol-
Longtail tuna (Bleeker,1851) ari{atsuwonugelamis- Skipjack tuna (Linnaeus,1758). Maximum number
of small sizes oK. pelamis T. tonggoland A. rocheiare harvested in deep sea fishing dadaffinis, A.
thazardand T. obesusare exploited by gillnets and hooks & lines in coastal water areas as by catch and
incidentallyT. albacarescaught in fish trawl and hooks & lines aléd. see paper for full abstract

65. The WPNTNOTED that although this papevas not presented by the authdtging the session due to their
absence, an update on BengladesHishery for neritic tunas under the IOTC mandatsuld be useful for the
nextWPNT meeing.

Sri Lanka neritic tuna fisheres

66. The WPNTNOTED paper I0TG2014 WPNTO04 18 which provided an overview of the neritic tuna fisheries
in Sri Lanka,ncluding the following abstract provided by the author:

fiThis paper reviews on neritic tuna fisheries in Sri Lanka. The major component of Neritic Tuna namely as
Auxisthazard(frigate tuna),Auxisrochei(bullet tuna) ancEuthynmus affinis (Kawakawa) in the country. It
is observed increasing trend in the pasicdde (from 2002012). Neritic Tuna resources are mainly
targeted by coastal artisanal fishing crafts in the country. Out of 53,270 fishing crafts operating in Sri
Lanka, including MTRB, NTRB, OFRP, IDAY and IMUAtL present there is a trend to use gear
combination for fishing. After the Tsunami and the Civil war in the country, an increase tendency of new
access with technical improvement are observed and resulted in the production being increased quality
with a higher contribution to the total fish proction. This paper reviews three main Neritic Tunas, main
fishing gears and with some consideration of neritic tuna production of the past degade

Pagel7 of 90



IOTCi 20141 WPNTO4i R[E]
67. The WPNTNOTED the increasing trend towards muttay, multigear fishing by vessels operated by Sri
Lanka, n addition to an expansion of the fishing area in recent years.

68. The WPNTNOTED the high proportion of bullet tuna and frigate tuna catches fnorha®ka compared with
the speas composition of catches from other counfrieeh as Maldivesnd agreed that the difference should
be investigated more closely.

Malaysia: neritic tuna fisheries

69. The WPNTNOTED paper I0TC2014 WPNTO04 19 whichprovided an overview of the neritic tuna fisheries
of Malaysia, including the following abstract provideglthe authors:

fiNeritic tuna species are among the important pelagic fish caught by commercial and traditional fishing
gears. The main neritic tuna found in Malaysian waters were longiailirfnustonggo) and kawakawa
(Euthynnusaffinis) while frigate tuna (Auxisthazard were rarely caught because they were mostly found
toward the offshore area. About 45% of the neritic tuna catch in Malaysia were from the Malacca Straits
(west coast of Peninsular Malaysia) and the rest are from South China Sea armth&@alebes Sea, east
coast of Borneo continent. Annual catch of neritic tuna in the Malacca Straits showed increasing trends but
the opposite trends occurred in the South China Sea. The purse seine contributed about 82% of the annuz
catches of neriticuna and as the most important fishing gear in neritic tuna fisherges

70. The WPNTNOTEDt he | ow catches of bullet tuna which wer
tuna are rarely caught in neighbouring Thailand (except for the northeanofrthe Addaman Sea), further
investigation was suggested.

7. KAWAKAWA T REVIEW OF NEW | NFORMATION ON STOCK STATUS

7.1  Review new information on the biology, ecology, stock structure, their fisheries and associated
environmental data for kawakawa

Review of thestatistical data available for the neritic tuna species

71. The WPNTRECALLED paper IOTC2014i WPNTO41 07 Rev_1which provided an overview of the standing
of a range of information received by the IOTC Secretariat for kawakawa, in accordance with IOTC Resolutic
10/02 Mandatory statistical requirements fdOTC Members and Cooperating n@ontracting Parties
( C P Gfrdhe period 195(2012. A summary is provided d@ppendixIVc.

Indonesia: Kawakawa length frequency and population parameters

72. The WPNT NOTED paper 10TC2014i WPNTOi 20 which provided length frequency distribution and
population parameters of kawakawa caught by purse seine mottlevest Sumatraincluding the following
abstract provided by the author:

fiKawakawa is an InddVest Pacific species, found in warm waters includotganic islands and
archipelagos. The aims of this research were to provide length frequency distribution and population
parameters of kawakawa caught by purse seimmithwest Sumatralhe data is the time series data from

the research before. Data cedition was conducted during a period of July 2012 to December 2013. The
result showed that from 4,225 fish were collected with ranged from 2855 cm, the Von Bertalanffy
growth function esti mat & gearand ® =40.82872 ye&.4Thesdhnuat m
instantaneous rate of total mortality (Z) was 6.47 ygathe natural mortality (M) was 1.44 yedrand the
fishing mortality (F) was 5.03 yedr. The exploitation rate (E = 0.78) is almost same with the predicted
value (Emax = 0.799) inditeng thatEuthynnusaffinis was fully exploited in theorthwest Sumatra

73. The WPNTNOTED the lengthfrequency data came from samples collected over a very short time period (1.5
years) and over a small geographic area where FADs were Aseduch, largerindividuals within the
popul ation may have been missed from the data sar
the authors were encouraged to expand the sampling to include a longer time period and other areas.

74. The WPNT NOTED the effets of sampling exclusively from purse seine associated schools should be
examined for possible bias, if any, in terms of the length frequency of samples.

Kenya: Kawakawaseasonality and size frequency

75. The WPNT NOTED paper I0TC20141 WPNTO4i 21, which provided an analysis cfeasonality and size
frequency of kawakawa caught by artisanal fishers in Keimgduding the following abstract provided by the
authors:

fiThe State Department of Fisheries (SDF) in Kenya had been conducting routine distaaiesollection
based on total enumeration. In order to improve the data collection a Catch Assessment Survey (CAS) wa
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undertaken aimed at facilitating and assisting in the generation of important fisheries indicators useful for
developing, evaluatingglicies and fishery management plans for the small scale fisheries. 22 primary and
secondary landing sites were selected and among the target species whose length frequency data was to |
collected wasEuthymus affinis. The paper looks at the seasonabityd length frequency of the species
during the one year and compares with the other years data from sports fishing clubs which was also
collected at species level. During the sampling period, a total of 1,622 fish were measured. The Novembel
to March happeed to be the peak season for the species while the average length was 35.8 cm with a
length range of between 9 and 96. ciin

76. The WPNTNOTED that most of the kawakawa catches are juveniles caught by beach seines; there are currer
no size limits on catches mesh size regulations in Kenya. This is a highly seasonal fishery in which catches
are now monitored onboard vesseting beach seinés account for the discarding that takes place.

77. The WPNTREQUESTED that datadisaggregated by gear typhouldbe pesentedy Kenyaat theWPNTO05
meeting.

7.2  Data for input into stock assessments
Indonesia CPUE of kawakawa

78. The WPNTNOTED paper IOTC 20141 WPNTO4i 23, which provided analyses chtch per unit effort (CPUE)

and fishing gear standardisation for the kawak@aathynnus affinjsfishery in Bali Provinceincluding the

following abstract provided by the authors:
fiTunas are very important fish species for marine fisheries in Indonesia. Besides large tunas, another
important catch for fishermen in Bali province neritic tuna include kawakawaE(thynnusaffinis).
Kawakawa is the dominant catch with almost 50% of total neritic tuna catch. The objectives of this study
were to investigate the catch per unit effort (CPUE) and fishing gear standardization of kawetema
in Bali province. Data were collected from fishery statistics of Bali province from 2004 to 2010. Data
analyses were using catch per unit effort (CPUE) and fishing power index (FPI) methods. The highest catch
was recorded in 2007 around of 7,342 tehich caught by gill net while the higliecatch per unit effort
(CPUE) recorded in 2009 with 5.44 ton/unit using purse seine. Based on fishing power index (FPI)
calculation, purse seine was the standardized fishing gear to catch kawakawa with thé dghage
catch of 2.83 tonhit. This result gives recommendation for fishermen to use purse seine for optimizing the
catch of kawakawéseeFig. 1).0
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Fig. 1. Kawakawa:Ilndonesia (Bali province)atch and catch per unit effof€CPUE) of kawakawaHuthynnus
affinis) using standardised gefaom 2004 to 2010

79. The WPNTNOTED that the results presented provided a good comparison of the relative efficiency of differen
gear types. It was suggested that finer resolution data fromepgsts including information such as area, length
of set, vessel size, fishing depth etc., that affect catchability are collected to provide a better indication
abundance.

Maldives Kawakawa pole and line fishery catch rate standardisation: 2002

80. The WPNTNOTED paper 10TC2014i WPNTO4i 24, which provided a Maldives kawakawa p@ladline
fishery catch rate standardization (2002 Fig. 2), including the following abstract provided by the authors:
fiA qualitative description ath GLM-based standardization of the Maldivian kawaka®&athynnusaffinis,
KAW) pole and line fishery catch rate data aresented for the period 202012. The raw data consists
of around 135,645 records of catch (numbers) and effort (fishing days) by month, atoll and vessel; vessel
characteristics were added to the CPUE dataset based on information from the regissga$yv A subset
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81.

82.

83.

of 24,566 records were extracted from the dataset, identified as records of fishing activity targeting KAW.
FAD data was also incorporated into the analysis using the number of active FADS associated with the
nearest atoll that landingata is collected from. Techniques similar to those used in the standardization of
skipjack tuna were used . The distribution of FADs was split into three regions incorporating the North
Atolls, Middle Atoll and South Atolls. Vessel specific data, incluldidgtype, length of boat (expressed as

a vessel size class) and horse power were also used in the analysis. GLM based models using a lo
response on CPUEseaypaperfor fikabstractn e d . 0

The WPNTNOTED the extremely high proportion of zercatches (65%) which were excluded from the
analysis. Use of a zeioflated model, or including the proportion of skipjack tuna catch along with kawakawa
as a covariate should be explored. In addition, using zeros, through a simulation exercise, aédamng mmare
percentagef zeros with positive efforaind its effects on the analysis should be examined with the geeérali
liner model (GLM).

The WPNTNOTED that although data were filtered to include only vessels which fished for one day per
month,exploratory analyses suggestids filter had minimal impact on the results.

The WPNTRECOMMENDED thatthe Maldives undertakirther investigation of the quality of the catch
andeffort data (i.e., the zero catch recoridsjdence ofone day fishing per mamrecord3, and development of

a criteria for identifying kawakawa targeted catch, in order to improve theygoifitture abundance estimates.
Results should be presented at the WPNTO05 meeting.

Index of Abudance
.

) r os X YO8

Year

Fig. 2. Kawakawa:Maldives poleandline gandardiedindex of abundance (CPUE) using two models (standardised
by vessel and atoll; and standardised by FADs), from i200i2.

7.3

Stock assessmenpdates

Summary of stock assessment models in 2014

84.

85.

The WPNTNOTED that two modelling methodgosteriorfocusedcatchbased assessment mettaod catch
basedstock reduction analysis (SRAYere applied to kawakawa in 2QI#able 2provides an overview of the

key features of each of the stock assessments for kawakawa, Weltile 3 provides a summary of the
assessment results usitig catch reduction approaches. Surplus Production Model (SPM) was also applied t
kawakawa CPUE data. However, this classical metted problems in convergence due to Hrformative

CPUE dataso the results from th8PM Model were noincludedin thefinal reportas it performed poorly and
yielded unrealistic results.

The WPNTNOTED the value of comparing different modelling approaches evaluating alternative hypothesis
about the qualityf the data used. Evaluating and validating the data is integral in the assessment, as fitting
alternative CPUE indices and assuming different model structures can have a large influence orstherasses
The assessment using SRS discounted as tl&PUE data was not informative and the model had problems
in convergence
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Table 2.Kawakawa: Summary of final stock assessment model features as applied in 2014.

Model feature SRA PFCRA
Population spatial structure / arec 1 1
Number CPUE Series 0 0
Uses Catctat-length/age No No
Uses tagging data No No
Age-structured No No
Sexstructured No No
Number of Fleets 1 (aggregated catch. 1 (aggregated catch
Stochastic Recruitment No No
Table 3.Kawakawa Summary of model results for 2014.
Managegueamnt ity SRA PFSRA
Most recent <catch 15617 15617
Mean catch over 14 (als: 14917 14917
MSY (t) 145 Kt 144 K-
[ pl ausi bl e r al [115183K{ [11i36 7]
Data period (c 19062012 190620172
CPUE series None None
CPUE period N A N A
Fusy 0. 45 0.51
Busv 256 Kt 217 K-
Fz o0 Fums v 0.99 0.97
[ pl ausi bl e rar (07115445 (017116.261
B2od oBsvy 1.15 1.13
[ pl ausi bl e rar (0.7415) (07116.44
S Bol2SuBy n. a n. a
[ pl ausi bl e ra:
B2od 8 0.58 0.57
[ pl ausi bl e rar (0.390.75) ( 07103.27°
SBof.SB
[plausi ble rat n.a. n.a
S Boo S2812, F=0 n.a. n. a.

n.a. not availableplausible range: results from a combination of a specific catch only method
assumed prior information, as well estch data.

Indian Ocean kawakawa assessment usaltgrnative data poor approaches
86. The WPNTNOTED paper I0TC2014 WPNTO04 26 whichprovideda stock assessment of kawakawa in the

Indian Ocean for 2012 using SPM, SRA, and PFSRA including the following abstract provided by the authors:
ACPUE data derived from the Kawakawa CPUE standardization was used in Surplus Production model
assessment. Nanformative priors were used on r, and K, assuming the population was at K when the
catch timeseries begins in 1950. Catch data was used from 1950 and key reference points, namely SMSY &
MSY were estimated using the SIR algorithm. Since there is limitechation on the CPUE dataset, the
range of estimates on reference points is large. The stock status appears to be healthy and not overfishe
based on the timseries used, though the model has convergence issues, and has a high degree of
confounding inr and K estimates. Informative priors help the model converge, though the model is
influenced to large extent by these priors. Due to the lack of contrast in the index of abundance data over
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the period examined, the model has difficulty estimating SM8¥gtihcan still be useful for evaluating
stock status and optimal yield targét$.see paper for full abstract

87. The WPNTAGREED that the single area model was likely to yield a more robust representation of the curren
status of the stock given the limitatis of and uncertainty associated with the underlying data.

88. NOTING the analysis and the neinformative CPUE series used the WPRGREED not to use the SPM
methoduntil better CPUE data that are more representative are developed for the speciesiaddapp
Indian Ocean region.

89. The WPNTAGREED to use the catch based methods in the interim and reported advice based on the pay
IOTCi 2014 WPNTO04 25Rev_1

Indian Oceankawakawa assessment usiogtch-based stock reduction methods

90. The WPNTNOTED paperlOTCi 20141 WPNTO4I 25 Rev_1which includeda stock assessment for kawakawa
using catckbased stock reduction methaacluding the following abstract provided by the authors:

fiWe conduct stock assessments for three Indian Ocean neritic tuna skawigsawa longtail tuna and
narrow-barred Spanish mackereWe used a newly developed postefamused catclibased assessment
method, and compared them to the traditional SRA approach developed by Kimura et. al. The method is
based on a classical biomass dynanmriuzdel, requires only catch history but not fishing effort or CPUE.
Known population growth rate will improve the assessment result. In this paper, we assume that both
species in the whole Indian Ocean belong to a single stock and the population si%@ is 8 virgin
biomass equal to their carrying capacities. We use recently updated catch data in the analysis. The
preliminary results show that for Kawakawa the median virgin biomass is abouwt6®&ousand tonnes
depending on the upper depletion legssumed in 2012. The combination of such carrying capacity and
growth rate can support a maximum sustainable yield (MSY) efl4@8housand tonnes. This means that
catch levels in recent year may have exedddSY, or is fully exploitedd see paper fofull abstract

91. The WPNTAGREED that the approach presented is useful to assess stock status in the near term. Based on
data and assumption of a sindtelian Ocearstock in the current regiofnoting that this assumption may
change depending on the results of future studies planned to investigate stock stieakwais near
optimalrate of fishing mortality (fsy) in recent years and thdomasss at abouBysy levels However,current
catches are probably unsustaing@lable 4 Fig. 3. Neverthelesgyiventhe uncertainty irstock structure in the
Indian Oceanthe stock maybe experieing locali®d overfishing in some parts of the iad Ocean

92. The WPNT NOTED that the catch data used has higher uncertainty than tropical tuna and should b
acknowledged when presenting resulise assumptions made with depletion levels also dtheanalysis, and
the depletion levels should be noted, while presenting advice.

Table 4. Kawakawa: Key management quantities from the SRA used in 2014.

Management quantity I ndi an Oce
Most recent catch 156, 017
Mean cwaérchl ast 52Q@Fk2 149,917
MSY (t) 145 Kt
[ pl ausi bl e ran [115183 Ki
Data period (ci 19062 012
CPUE series None
CPUE period n. a.
Fusy 0. 45
Bus v 256 Kt
F2o0fmsy 0.99
[ pl ausi bl e ran [0.184145
B2of aBs v 1.15
[ pl ausinlygle ¢ [0.77 1.50]
SBolSuBy na
[ pl ausi bl e ran '
Bzol B 0.58
[ pl ausi bl e ran [0.390.79
SBof2SB n.a.

n.a. not availableplausible range: results from a combination of a specific catch
only method assumed prior information, as veslicatch data.
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Fig. 3. Kawakawa: SRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot presents the trajectories
the range of plausible model options included in the formulation of the final management advice. The trajectory of tl
geometric mean of the plausibteodel options is also presented.

93. The WPNTNOTED that projections for this stockl'able § over a 1l@year period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment modelligatihtiad of
increased catch and effort from areas in the northwest Indian Ocean in the near future.

94. The WPNTNOTED that considering the uncertainties, the updated stock assessment carried out in 2014 w
similar to the results gathered in 2013 whidbegconsistency to the general perception of the stock status. The
two assessments subsequent years indicate similar stock status across years.

Table 5. Kawakawa: 2014 SRA Aggregated Indian Ocean assessment Kobe Il Strategy Matrix. Probability
(percentge) of plausible models violating the M$ased reference points for five constant catch projections (2012
catch level; 10%,- 20%,- 40% and + 20%) projected for 3 and 10 years. Note: from the 2014 stock assessment usil
catch estimates at that time.

Reference point and Alternative catch projections (relative to 2012) and weighted
projection timeframe probability (%) scenarios that violate reference point
60% 70% 90% 100% 120%
(93,610t) (109,2121t) (140,415t) (156,017t) (187,2201)
B2015< Busy 22% 31% 49% 59% 7%
F2015> Fusy 3% 14% 41% 56% 88%
B2022< Bumsy 3% 15% 51% 69% 98%
F2022> Fusy 0% 7% 41% 65% 100%
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Indian Ocean kawakawa assessment using Posterior Focused Catch Reduction (PFCRA) methods

95. The WPNTNOTED that thealternativeapproach, namely the PFCRA could also be used and would be the
preferred form opresenting stock status advideble 6 Fig. 4).

Table 6. Kawakawa: Key management quantities from the PFCRA used in 2014.

Management quantity I ndi an Oce
Mo st recent catch 1517 t
Mean catch over idM®ls2a 14917 t
MSY (t) 144 Kt
[ pl ausi bl e ran [L1I367] Kt
Data period (ca 19062012
CPUE series None
CPUE period n. a.
Fusy 0.51
Bumsvy 217 Kt
Foofmsy 0. 97
[ pl ausi bl e ran [0.1d2]61
Book oBsy 1.13
[ pl ausi bl e ran [0.764] 4
SBo/:SiBy na
[ pl ausi bl e ran '
Bool B 0.57
[ pl ausi bl e ran [0.1D2] 7
SBol.§B n. a

n.a. not availableplausible rangeresults from a combination of a specific catch
only method assumed prior information, as well as catch data.

KAW

FQ[]'IE/lr FMSY

I
0.0 0.5 1.0 1.5 2.0

82012/BMSY

Fig. 4. Kawakawa: PFCRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot presents the trajectol
for the range of plausible model options included in the formulation of the final management advice. The trajectory
the malianof the plausible modelptions is also presented.
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96. The WPNTNOTED that projections for this stockable 3 over alOyear period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment model and the likelihood
increased catch and effort from areas in the northwest Indian Ocean in the near future.

Table 7. Kawakawa: 208 PFCRA Aggregated Indian Ocean assessment Kobe Il Strategy Matrix. Probability
(percentage) of plausible models violating the M&ed reference points for five constant catch projections (2012
catch level-10%, -20%, -40% and +20%) projected for 3 ad@ years. Note: from the 2014 stock assessment using
catch estimates at that time.

Reference point and Alternative catch projections (relative to 2012) and weighted
projection timeframe probability (%) scenarios that violate reference point
70% 80% 90% 100% 120%
(109,212) (124,813t) (140,415t) (156,017t) (187,2201)
B2015< Busy 0% 4% 24% 50% 98%
F2015> Fusy 0% 0% 23% 74% 100%
0% 12% 37% 77% 100%
B2022< Busy 0% 6% 36% 80% 100%
F2022> Fusy 0% 4% 24% 50% 98%

7.4 Selection of Stock Statusdicators

97. The WPNTNOTED that the trajectories for both approaches were very similar and gave similar outcomes, an
for reporting and stock status advice would use the PFCRA approach as it was statistically robust.

98. NOTING that the Commission adopted Regimin 12/010n the implementation of the precautionary approach
which effectively means that im situation of increased uncertainty (e.g. data poor situations), a more
precautionary approach should be undertaken when developing advice and possiblener@nagegons, the
WPNT AGREED that this approach, combined with the weighevidence available (stock status indicators
from data poor assessment approaches, species biology, fishery indicators), should be used to determine s
status for kawakawa

99. TheWPNT AGREED that stock status management advice for kawakawa should be based on tiageadch
stock reduction method, combined with the known species and fishery attributes for status interpretatic
purposes (PFCRA). The approach presented is useful to assesstatoskin the near term, while more
traditional stock assessment approaches in the region are deferred until mare catacted and submitted in
accordance with the IOTC data recording and reporting requirements for neritic tunas.

7.5 Development of tdmical advice on the status of kawakawa

100. The WPNTADOPTED the management advideveloped fokawakava (Euthynnus affinjsas provided in the
draft resource stock status summanappendixIX, and REQUESTED that the IOTC Secretariat update the
draft stock status summary fkawakawawith the latest 203 catch data, and for the summary to be provided to
the SC as part of the draft Executive Summary, for its consideration.

8. LONGTAIL TUNAT REVIEW OF NEW INFORMATION ON STOCK STATUS

8.1 Review new information on the biology, ecology, stock structure, their fisheries and associated
environmental data for longtail tuna

Review of the statistical da available for longtail tuna

101. The WPNTNOTED paper I0TC2014i WPNTOi 07 Rev_1which provided an overview of the standing of a
range of information received by the IOTC Secretariat for longtail tuna, in accordance with IOTC Resolutio
10/02 Mandatory statistical requirements for IOTC Membemsd Cooperating nof€ontracting Paries
( C P Cfdrghe period 195®012. A summary is provided &ppendixIVd.

8.2 Data for input into stock assessments
Reproductive biologwf longtail tuna in Thai waters

102. The WPNTNOTED paper I0TGC2014 WPNTO04 27 Rev_1which providedthe results of a study examining
the eproductive biology of longtail tuna in Thai waters, including the following abstract provided by the
authors:
fiReproductive Biology of long tail tundi{unnustonggo) in Thai waters was studied during January to
Deceamber 2012. Fish samples were collected from purse seiners who had landed at the fishing ports along
the Gulf of Thailand and the Andaman Sea. In the Gulf of Thailand, lerejgfint relationship equations of
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male and female were W = 0.016¥f°and W = 0.@3FL***®respectively, sex ratio was0.97. Average

sizes at the first maturity of male and female were 40.77 and 42.16 cm. Female longtail tuna had fecundity
in range99,773.000 3,165849.00 oocyteRelation between fecundity and fork length wasguoation, F

= 6.7*10-9FL"¥7%7 gSpawning season of longtail tuna in the Gulf of Thailand was found all year round,
which the peak showed during February to May and July to August. Andaman Sea;weighth
relationship equations of male and femalerevv = 0.0239FE%*’and W = 0.0251F&°**"respectively.

While sex ratio between male and female was 1:0&6ee paper for full abstract

103. The WPNT AGREED that Thailand should presemsultsof an analysis of the age at maturity at the WPNTO05
meeting.

104. NOTING the higher mean gonadosomatic index of males than females, the \ERNDURAGED the
authors to investigate this anomalous result further.

105. The WPNTNOTED the difference in fecundity between samples from the Gulf of Thailand and the Andaman
Sea and th different management taking place in each area based on seasonal and area closures

Standardisation of longtail tunacatch rates of drift gillnet fisheries in Sultanate of Oman

106. The WPNTNOTED paper IOTC2014 WPNTO04 28 which provided a s&andardisation ofongtail tunacatch
rates of drift gillnef(fibreglass vesseldjsheriesin Sultanate of Oman, including the following abstract provided
by the authors:

fiusing available longtail tuna nominal catch and effort data from drift gil(fibteglass vesseldisheries

in Oman (20022013), we standardized nominal CPUE (N_CPUE) by GLM. Standardized CPUE
(STD_CPUE) suggested that it shows continuous decreasing froni Z00®then stabilized in the low
level (20102013)0

107. The WPNTNOTED that while CPUE has fallen to approximately 0.5kg per hour in 2013, the fishery is still
profitable due to the mixed species hauls.

108. The WINT NOTED the proportion of records with zero catches (~10%) whiehevincluded in this analysis,
although it was ausidered less of a problem than Maldivesdatasets a whole

109. The WPNTNOTED that all data from all boats should have been used rather than a Juiesdits and
parameter values should be presented to see whether the catchability or power waagnaveasime in the
dataset.

8.3 Stock assessment updates
ASPIC stock assessment based on the Oman CPUE

110. The WPNTNOTED paper IOTC2013 WPNTO03 34 which provided a stock aessment for longtatuna in the

NW Indian Ocean by ASPIC using standardised CPUE from drift gillnet fisheries in Sultanate of Oman

including the following abstract provided by the authors:
fiwe attempted the stock assessment for longtail tuna by ASPIC using the standaPdizetiom Omani
drift gilinet fisheries (2002012) and the nominal catch (192012). We assumed that there is the NW
(Gulf and Oman Sea) stock including waters off Pakistan, Oman, Yemen, Iran and other neighboring
countries in the NW region. Results log tASPIC analysis suggested that the NW longtail tuna stock status
is now about entering to the overfishing, i.e., high Fratig,@msy) =1.38 (F2012 is 38% higher than
Fmsy) and total biomass (TB) at the MSY level,{{EBBmsy) =1.01. The result sugged that if the
current F continued, then TB will be in the red zone of the Kobe plot (overfishing status) aftér 2013

111. The WPNTNOTED that there maye a case for locaksl depletion though there was little genetic evidence to
support a separate stoakthis stage.

112. The WPNTNOTED that the analysis should use a truncated series to avoid convergence issues. The choice o
used was arbitrary and higher values should possibly be used since the bulk of the longtail tuna catch cor
from this region.

113. The WPNT AGREED that it would be useful to conduct an SRA using the same dataset for the northwes
region of the Indian Ocean to compare and further validate the assessment results.

114. The WPNTAGREED that while the CPUE from Oman was used in this assessmettie future, use of a
model which includes all CPUE data available (such as the datasets from the Maldives, Thailand, Kenya, On
and I.R. Iran etc.) should be explored to analyse trends for the entire Indian Ocean.
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Indian Oceanlongtail tuna assessment usg catch-based stock reduction methods

115. The WPNTNOTED paper I0TC2014 WPNTO04 25 Rev_1which includeda stock assessment flamgtail
tunausing catckbased stock reduction method, including the following abstract provided by the authors:

fiwe conduct stock assessments for three Indian Ocean neritic tuna skawiglsawa longtail tuna and
narrow-barred Spanish mackereWe used a newly developed postefamused catclibased assessment
method, and compared them to the traditional SRA ampraeveloped by Kimura et. al. The method is
based on a classical biomass dynamics model, requires only catch history but not fishing effort or CPUE.
Known population growth rate will improve the assessment result. In this paper, we assume that both
specis in the whole Indian Ocean belong to a single stock and the population size in 1950 is the virgin
biomass equal to their carrying capacities. We use recently updated catch data in the analysis. The
preliminary results show that for Kawakawa the mediagimibiomass is about 36869 thousand tonnes
depending on the upper depletion level assumed in 2012. The combination of such carrying capacity anc
growth rate can support a maximum sustainable yield (MSY) efl4@8housand tonnes. This means that
catch kvels in recent year may have exagbMSY, or is fully exploitedd see paper for full abstract

116. The WPNTAGREED that the approach presented is useful to assess stock status in the near term. Based on
data and assumption of a single Indian Ocean stothe current region, longtail tunaesceedinghe optimal
rateof fishing mortality (flysy) and thebiomassds atabout B,sy levels Table § Fig. 5.

117. The WPNT NOTED that the catch data used has higher uncertainty than tropical tuna and should b
acknowledged when presenting results. The assumptions made with depletion levels also drive the analysis,
the depletion levels should be noted, while presenting advice.

Table 8. Longtail tuna Key management quantities from the SRA used in 2014.

Management quantity I ndi an Oce
Most recent catch 16931 t
Mean catch over id®@ls2a 13636 t
MSY (t) 135 Kt
[ pl ausi bl e ran [99 183 K1
Data period (ci 19062012
CPUE series None
CPUE period n. a.
Fusy 0. 46
Busy 232.5 K
I:201FI/IISY 108
[ pl ausi bl e ran [0.1B9]58
Bood oMBsvy 1.12
[ pl ausi bl e ran [0.8111.43
S Bof2SuBy A
[ pl ausi bl e ran '
B2ol B 0.56
[ pl ausi bl e ran [0.420.72
SBofSB n.a.

n.a. not availabteplausible range: results from a combination of a specific catch
only method assumed prior information, as well as catch data.
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Fig. 5. Longtail tuna: SRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot presents tt
trajectories for the range of plausible model options included in the formulation of the final management advic
The trajectory of the geometric mean of the plausible tmmutéons is also presented.

118. The WPNTNOTED that projections for this stocklable 9 over a 1Gyear period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment model aetihthed|ikf
increased catch and effort from areas in the northwest Indian Ocean in the near future.

119. The WPNTNOTED that considering the uncertainties, the updated stock assessment carried out in 2014 w
similar to the results gathered in 2013 which gieasistency to the general perception of the stock status. The
two assessments subsequent years indicate similar stock status across years.

Table 9. Longtail tuna 2014 SRA Aggregated Indian Ocean assessment Kobe Il Strategy Matrix. Probability
(percenage) of plausible models violating the M®4¥sed reference points for five constant catdjeptions (2012
catch level-10%,-20%, -30% and +20%) projected for 3 and 10 years. Note: from the 2014 stock assessment usir

catch estimates at that time.

Reference point and Alternative catch projections (relative to 2012) and weighted
projection timeframe probability (%) scenarios that violate reference point
70% 80% 90% 100% 120%
(112,3721t) (128,4251) (144,4791) (160,5321) (187,2201)
B2015< Busy 24% 33% 44% 53% 71%
Fa015> Fusy 31% 46% 61% 75% 94%
B2022< Busy 22% 40% 59% 75% 96%
F2022> Fusy 24% 44% 65% 81% 100%
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120. The WPNTNOTED that thealternative approach, namely the PFCRAs also used and asthe preferred
methodof presenting stock status advidable 10 Fig. 6).

Table 10. Longtail tuna: Key management quantities from the PFCRA urs2014.

Management qu I ndi an Ocean Reg
Most recent catc 1631 t
Mean catch over

(20D812) 13G36 t
MSY (t) 120 Kt

[ pl ausi bl e [791171 K{

Data period 19062012
CPUE series None
CPUfkeri od n. a.
Fusy 0.39
Busy 255 Kt
F2o0fmsy 1. 23

[ pl ausi bl e [04V2. 11]
B2od oBs v 1.05

[ pl ausi bl e r [0.59°1.49
SBoizS\ABY na

[ pl ausi bl e r
Bzod 8 0.53

[ pl ausi bl e r [0.30i 0.7
SBolSB n.a.

n.a. not availableplausible range: results from a combination of a specific catch only method assumed
prior information, as well as catch data.
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Fig. 6. Longtail tuna: PFCRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot presents the trajecto
for the rangeof plausible model options included in the formulation of the final management advice. The trajectory o
the malian of the plausible model options is also presented.
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121. The WPTTNOTED that projections for this stociable 1) over a 10year period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment model and the likelihood
increased catch and effort from areas in the northwest Indian Ocean in the near future.

Table 11 Longtailtuna 2014 PFCRA Aggregated Indian Ocean assessment Kobe 1l Strategy Matrix. Probability
(percentage) of plausible models violating the M&6ed reference points for five constant catch projections
(2012 catch level;10%, -20%, -30% and +20%) piected for 3 and 10 years. Note: from the 2014 stock
assessment using catch estimates at that time.

Reference point and

Alternative catch projections (relative to 2012) and weighted

Errr?é?::;rﬂg probability (%) scenarios that violate referencepoint
70% 80% 90% 100% 120%
(112,372 1) (128,425 t) (144,479t) (160,5321t) (187,2201)
B2015< Busy 17% 37% 67% 87% 96.2%
F2015> Fusy 5% 53% 93% 100% 100%
B2022< Busy 24% 56% 80% 95% 100%
F2022> Fusy 20% 60% 86% 100% 100%

8.4 Selection ofStock Status indicators

122. The WPNT NOTED that the trajectories for both approaches were very similar and gave similar outcomes, an
for reporting and stock status advice would use the PFCRA approach as it was statistically robust.

123. NOTING that the Commissioadopted Resolution 12/@n the implementation of the precautionary apprgach
which effectively means that in a situation of increased uncertainty (e.g. data poor situations), a mo
precautionary approach should be undertaken when developing advicessifllepmanagement actions, the
WPNT AGREED that this approach, combined with the weighevidence available (stock status indicators
from data poor assessment approaches, species biology, fishery indicators), should be used to determine s
status foldongtail tuna.

124. The WPNTAGREED that stock status management advice for longtail tuna should be based on tiasatch
stock reduction method, combined with the known species and fishery attributes for status interpretatic
purposes. The approach presehis useful to assess stock status in the near term, while more traditional stocl
assessment approaches in the region are deferred until more data is collected and submitted in accordance
the IOTC data recording and reporting requirements for néuitias.

8.5 Development of technical advice on the status of longtail tuna

125. The WPNTADOPTED the management advice developedI@orgtail tuna Thunnus tonggplas provided in
the draft resource stock status sumniafppendix X andREQUESTED that the IOTC Secretariat update the
draft stock status summary flangtail tunawith the latest 203 catch data, and for trummaryto be provided
to the SC as part of the draft Executive Summary, for its consideration.

9. NARROW-BARRED SPANISH MACKEREL T REVIEW OF NEW | NFORMATION ON STOCK
STATUS

9.1 Review new information on the biologgcology, stock structure, their fisheries and associated
environmental data for narrowbarred Spanish mackerel

Review of the statistical data availabier narrow-barred Spanish mackerel

126. The WPNTNOTED paper I0TC2014i WPNTXi 07 Rev_1which provided an overview of the standing of a
range of information received by the IOTC Secretariat for nalrawed Spanish mackerel, in accordance with
IOTC Resolution @/02 Mandatory statistical requirements for I0T®lembers and Cooperating non
Contracting Parties (CPC)or the period 195®012. A summary is provided &ppendixIVf.

Persian Gulf and Oman Sead\arrow-barred Spanish mackerel

127. The WPNTNOTED paper IOTC2014i WPNTMi 22 Rev_1which provided areview of the biology, stock
status and population dynamic parameters of the nabawed Spanish mackerel in the Persian Gulf and Oman
Sea,ncluding the following abstract provided by thélzors:

fiThe narrowbarred Spanish mackereGcomberomorugommerson(Lacepede, 1800), forms a large
component of catches in the northern part of the Persian Gulf and Oman Sea. It is mainly caught with
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gilinets. In spite of stable fishing effort data about 6500 fishing crafts engaged in tuna fisheries in the last
decade, but th&. commersopatch amounts are increasing from 10292 mt in 2008 to 16510 mt in 2012.
There are available references relatediology, including reproduction, feeding and population dynamics

but the difficulties we face in monitoring and assessment are not these fundamental characteristics of the
species, but those that relate to local boundaries are, how large and producteddbal stocks are, and,

what the real impact is by fishers on local population. It is clear that the primary research problems are
about developing methods that yield information on these aspects of the different sub region fishery in the
IOTC aread’i see paper for full abstract

128. The WPNTNOTED thatwhile studies are not conclusive, there are potentially two stoc&scoimmersonn
the northwest region of the Indian Ocean. However, this is not an issue only for this region

129. The WPNTREQUESTED thatthe IOTC Secretariat coordinate a review of the available literature on stock
structure acrosthe Indian Ocean to assess the data already available such as the location of spawning grounds
identify potential sukstocks. The report shall be provided to thBENV 05 meeting in 2015.

Tanzania Narrow-barred Spanish mackerel

130. The WPNTNOTED paper 10TC2014 WPNTO04 29 Rev_1 whichprovided the results of a study on the
growth, mortality and reproductive biology of narrdared Spanish mackerel in Tanzania coastalers
including the following abstract provided by the authors:

fiIScomberomorugommersonsamples were collected monthly from April 2012 to August 2013 in the
coastal waters of Dar es Salaam (DSM) and Pangani (PN), Tanzania. Growth parameters whigdinclud
mortality and spawning patterns were investigated. The estimated growth parameters of the von Bertalanffy
function at DSM site was Lb = 122.59 c¢m; K = 0.
Lb = 122.85 c¢m; K = estimatgs. weré Ze 2.7 ¥yr at &M amcb 1Ir44 i lati PN y

while natural mortality M was 0.74 and 0.43-Yr respectively. Fishing mortality (F) at DSM (1.7 7yr

and PN (0.9 y1) was higher than Fopt and Flimit BRP; indicating tl&atcommersoalong the worthern

coastal waters of Tanzania is being overeipd. Regional investigation of a number of biological
population parameters and ichthyoplankton study is needed for a comprehensive stock assesSment of
commersom

131. The WPNTNOTED that catches of. ®mmersonin Tanzanian waters have increased to make up for the
shortfall in local fish supplyGiven the increased proportion of freshwater fish exported to thenktket,
Zambia and [R.Congq there has been a shortage of fish in most of the inland areas of the country. Th
situation has increased demand $rcommewon and E. affinisgiven the improved fishing technology in the
coastal waters.

132. The WPNTNOTED thatthe estimatedialue forL B aswsimilar, andthat the sampling effort for this study
should be expanded to increase the sampleasidaedata analysis should use the aggregated samples rather thar
separating different areas.

133. The WPNT REQUESTED information on the genetic structure 8f commersonin the coastal waters of
Tanzania be presented by Tanzania at the WPNTO5 meeting in 2015.

9.2 Data for input into stock assessments
Mozambique Narrow-barred Spanish mackeredize frequencies

134. The WPNTNOTED paper IOTC 201471 WPNTO4i 30 which provided acomparison between size frequencies of
narrowbarred Spanish mackerel caught by artisanal,-#&ghoistrial and sport line fishing in the southern coast
of Mozambiqueincluding the following abstract provided by the authors:

fiThe narrowbarred Spanish mackerel represent one of main commercial large pelagic fish harvested in
the costal fisheries within the Mozambique EEZ. One of the main gear used to exploit this resource is hook
and line (simple hand line gear and by Rod andl)eknown as linefishing. This type of fishing is
performed by all fishing sectors recognized in Mozambique, thusagaborized as artisanal linefishing,
semiindustrial linefishing, industrial linefishing and Recreational linefishing. In the presemty stve
analyzed the size frequency of narrbarred Spanish mackerel harvested by these linefishing segments in
southern coast of Mozambique. Size frequency distribution of ndnaonwd Spanish mackerel harvested

by semiindustrial, Industrial and sportinefishing has similar, with all landing large sized fish. It was
found in these about 95% of landed fish ranging from 70 cm to 120 cm. Differently, artisanal linefishing
showed impacts on both small size individuals and large size individuals with\iighdsrk length less

than 30 cm representing about 25% of total fish cadght.
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135. The WPNTNOTED the relatively high catches of small (<30cn9. commersonby the artisanal fleet in

93

inshore areas.

Stock assessment updates

Indian Oceannarrow-barred Spaish mackerel assessment usingtch-based stock reduction methods

136. The WPNTNOTED paper 10TC2014 WPNTO04 25 Rev_1 whichincludeda stock assessment foarrow

barred Spanish mackengding catckbased stock reduction method, including the following abstract provided by

the authors:

fiwe conduct stock assessments for three Indian Ocean neritic tuna skawiglsawa longtail tuna and
narrow-barred Spanish mackerelVe used a newly ddeped posterioffocused catclipased assessment
method, and compared them to the traditional SRA approach developed by Kimura et. al. The method is
based on a classical biomass dynamics model, requires only catch history but not fishing effort or CPUE.
Known population growth rate will improve the assessment result. In this paper, we assume that both
species in the whole Indian Ocean belong to a single stock and the population size in 1950 is the virgin

biomass equal to their carrying capacities. We use migeupdated catch data in the analysis. The
preliminary results show that for Kawakawa the median virgin biomass is about6@6®ousand tonnes

depending on the upper depletion level assumed in 2012. The combination of such carrying capacity anc
growthrate can support a maximum sustainable yield (MSY) ofl#®&/thousand tonnes. This means that

catch |l evels in recent year malysecpaperdorfalbalosttaetd e d MS
137. The WPNTAGREED that the approach presented is useful to assess stock status in the near term. Based on
data and assumption of a single Indian Ocean stock in the current region,-barred Spanish mackerel is
near optimakate of fishing mortality (fsy) and the lbmass isaround Bysy levels. Fowever current catches
are probably unsustainable. Nevertheless, given the uncertainty in stock structure in the Indian Ocean, the st
may be experiencing localised overfishing in some parts of the Indian Qcaale 12 Fig. 7). This is the first
attempt to undertake an assessment for nabaned Spanish mackerel and uses the same approach as in the
other two data poor approaches.
138. The WPNT NOTED that the catch data usdthve a higher uncertainty than tropical tuna and should be

acknowledged when presenting results. The assumptions made with depletion levels also drive the analysis,
the depletion levelshould be noted while presenting advice.

Table 12. NarrowbarredSpanish mekerel: Key management quantities from the SRA used in 2014.
Management quantlndian Oce

Mo st recent catch 14333 t
Mean catch over id®ls2 13717 t
MSY (t) 136.5 Ki
[ pl ausi bl e ran [1061 169 Kf
Data period (ce 19062012
CPUE series None
CPUE period n.a
Fusy 0. 46
Bumsvy 239 Kt
FooFmsy 0. 92
[ pl ausi bl e ran [0.18342
Booh oBsy 1.17
[ pl ausi bl e ran [0.79°1.49
S BofSiBy n. a
[ pl ausi bl e ran ' '
Bool B 0.59
[ pl ausinlygle ¢ [0.40i 0.7
SBol.SB n.a.

n.a. not availableplausible range: results from a combination of a specific catch only
method assumed prior information, as well as catch data.
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Fig. 7. Narrowbarred Spanishmackerel SRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot
presents the trajectories for the range of plausible model options included in the formulation of the final managem
advice. The trajectory of the geometric mean of the plausible modehsisi also presented.

139. The WPNTNOTED that projections for this stocdable 13 over a 16year period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment model and thadli&klih
increased catch and effort from areas in the northwest Indian Ocean in the near future.

140. The WPNTNOTED that considering the uncertainties, the updated stock assessment carried out in 2014 w
similar to the results gathered in 2013 which give bescy to the general perception of the stock status. The
two assessments subsequent years indicate similar stock status across years.

Table 13. NarrowbarredSpanish mackerel: 2014 SRA Aggregated Indian Ocean assessment Kobe |l Strategy Matri;
Probaliity (percentage) of plausible models violating the MB&sed reference points for five constant catch
projections (2012 catch levell0%, -20%, -30% and +20%) projected for 3 and 10 years. Note: from the 2014 stock
assessment using catch estimatebatttime.

Reference point and Alternative catch projections (relative to 2012) and weighted
projection timeframe probability (%) scenarios that violate reference point
70% 80% 90% 100% 120%
(100,333 1) (114,666t) (129,000t) (143,333t) (172,000 t)
B2015< Busy 10% 18% 25% 34% 53%
F2015> Fusy 11% 22% 35% 51% 85%
B2022< Busy 4% 15% 31% 52% 90%
F2022> Fusy 5% 18% 35% 59% 99%
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methods

141. The WPNTNOTED that thealternative approach, namely the PFCRA could also be used and would be the
preferred form of presenting stock status ad{i@ble 14 Fig. 8).

Table 14. Narrowbarred Spanismackerel Key management quantities from the PFCRA used in 2014.
Management quar I ndian Oce

Mo st recent catch 1438333 t
Mean catch over id Ml 131717 ¢t
MSY (t) 137 Kt
[ pl ausi bl e ra [93i 164 Ki
Data period (c 19062012
CPUE series None
CPUE period n. a.
Fusy 0. 47
Busv 239 Kt
Foofmsy 0. 92
[ pl ausi bl e ra [0O.741195
Booh sy 1.17
[ pl ausi bl e ra [0.50i 1.5]]
SBO&ZS\ABY n a
[ pl ausi bl e ra ’ ’
Boof B 0.59
[ pl ausi bl e ra [0.25-0.7H
SBofSB n.a.

n.a. not availableplausible range: results from a combination of a specific catch
only method assumed prior information, as well as catch data.
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Fig. 8. NarrowbarredSpanishmackerel PFCRA Aggregated Indian Ocean assessment Kobe plot. The Kobe plot
presents the trajectories for the range of plausible model options included in the formulation of the final managem
advice. The trajectory of the geometric mean of the plausible motiehsjs also presented.
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142.

The WPN NOTED that projections for this stogidable 15 over a 10 year period may not be appropriate
bearing in mind the large uncertainties in the outputs from the stock assessment model anthtie lide
increased catch and effort from areas in the northwest Indian Ocean in the near future.

Table 15. Narrowbarred Spanish rackerel: 2014 PFCRA Aggregated Indian Ocean assessment Kobe Il Strategy
Matrix. Probability (percentage) of plausilsiedels violating the MS¥ased reference points for five constant catch
projections (2012 catch levell0%,-20%,-30% and + 20%) projected for 3 and 10 years. Note: from the 2014 stock
assessment using catch estimates at that time.

9.4

143.

144.

145.

95

146.

Reference point and Alternative catch projections (relative to 2012) and weighted

Errr?é?::;rﬂg probability (%) scenarios that violate reference point
70% 80% 90% 100% 120%
(100,333 1) (114,666 1) (129,000t) (143,333t) (172,000 t)
SBr015< Busy 6% 23% 46% 72% 90%
Fl015> MSY 0% 10% 54% 90% 99%
SBr022< Busy 9% 24% 52% 76% 90%
Fo020> MSY 4% 19% 53% 82% 96%

Selection of Stock Status indicators

The WPNTNOTED that the trajectories for both approaches were very similar and gave similar outcomes, an
for reporting and stock status advice would use the PFCRA approach as it was statistically robust.

NOTING that the Commission adopted Resolution 1Zidithe implerantation of the precautionary approach
which effectively means that in a situation of increased uncertainty (e.g. data poor situations), a mo
precautionary approach should be undertaken when developing advice and possible management actions,
WPNT AGREED that this approach, combined with the weighevidence available (stock status indicators
from data poor assessment approaches, species biology, fishery indicators), should be used to determine s
status for narrovbarred Spanish mackerel.

The WRINT AGREED that stock status management advice rfarrowbarred Spanish mackershould be
based on the catdtased stock reduction method, combined with the known species and fishery attributes fc
status interpretation purposes. The approach presentesfisl to assess stock status in the near term, while
more traditional stock assessment approaches in the region are deferred until more data is collected
submitted in accordance with the IOTC data recording and reporting requirements for nestic tuna

Development of technical advice on the status of narrbarred Spanish mackerel

The WPNT ADOPTED the management advice developed foarrowbarred Spanish mackerel
(Scomberomorus commergoas provided in the draft resource stock status suminakppendix XIl and
REQUESTED that the IOTC Secretariat update the draft stock status summanafiawbarred Spanish
mackerelwith the latest 203 catch data, and for the summary to be provided to the SC as part of the draf
Executve Summary, for its consideration.

10.OTHER NERITIC TUNA SPECIEST REVIEW OF NEW |INFORMATION ON STOCK STATUS

10.1

Review new information on the biology, stock structure, fisheries and associated environmental data

Review of data available at tHeecretariatfor other neritic tuna species

147.

102

The WPNTRECALLED paper IOTC 20141 WPNTO4i 07 Rev_1which provided an overview of the standing
of a range of information received by the IOTC Secretariat for bullet tuna, frigate tuna ardalifio king
mackerel, in accordae with IOTC Resolution 10/0Rlandatory statistical requirements for IOTC Members
and Cooperating no€ontr acti ng ,Plferrthe iperied 195@RMAX Suminaries are provided at
AppendixlVa, b and e

Data for input into stock assessments

India: Neritic tuna fisheries

148.

The WPNTNOTED paper I0TGC2014 WPNTO04 31 which provided a description of the bullet tuna fishery in
India, including the following abstract provided by the authors:
fAuxisrocheithe smallest of all tuna species available in Indian waters is distributed along all maritime
states but forms a fishery of commercial importance only in the -segh and south east regions
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(Karnataka, Kerala and Tamil Nadu). The fish is in great demandouthern part of the country and
targeted fishery is being carried out in southern Kerala and Tamil Nadu. The average annual cateh (2006
2013) is estimated at 2,637 t contributing 3.7% of the total tuna landings. The maximum catch of 4,370 was
observedduring 2011.Commercial exploitation is mainly by gillnets and small hook and lines with the 0
lyr old fishes comprising bulk of the commercial catch. The length weight relationship is given by the
formula W=0.0076L 3.249 with no significant different begw the sexes. Size at first maturity was
estimated at 23.6 cm and fecundity was 12,03,258 eggs. Diet studies indicated a generalist feeding
behaviour comprising of zooplankton, fishes and crustaceans as main prey items. Age and growth were
estimatedusipm | engt h based met hods. The von Bertalanf:
cm, annual K= 0.61 and t0 =0.0337. Mortality estimates were M= 1.18 and Z=5.90 and F = 4.72 with a
high exploitation ratio of E = 0.80, calling for appropriate managt measures to be adopted for
continued exjpitation at sustainable levets

149. The WPNT NOTED that while there are no speciggsecific regulations for the mulspecies, multgear
artisanal fisheries, closed seasons are implemented at different tinfes éast and west for the mechanised
units which operate further offshore.

150. The WPNTNOTED the high proportion of juvenile catches atié monitoring in place to ensure that the
proportion caught above this length does not fall below a target thresholéoaif3fie catch.

151. The WPNTNOTED the presence of bullet tuna in the Indian catches compared with the absence of bullet tur
landings in the neighbouring Maldiveshis is likely to be because of the oceanic island bathymetry of the
Maldives which have relately deep water fisheries compared with Sri Lanka where handlines are often
operated in depths shallower thanrh2The target fisheries are also very different; bullet tuna have been found
in the stomach contents of fish in the Lakshadweep islands, ben wdught in the fishery the species is
generally used as bait for larger fish such as yellowfin tuna so the situation is likely to be similar in the Maldive

Pakistan: Neritic tuna fisheries

152. The WPNTNOTED paper IOTC 20147 WPNTO4i 33 which provided arupdate on the neritic tuna fisheries of
Pakistanfocusing on frigate tunancluding the following abstract provided by the authors:

fiNeritic species contributes substantially to the tuna landings in Pakistan. These species are caught with
surface gillnés which are mainly operated in the continental shelf area of Pakistan. Three species i.e.
longtail tuna Thunnustonggo), kawakawa Euthynnusaffinis) and frigate tunaAuxisthazard dominate
in the commercial catches. The studies based on analysindihys data and those collected bylward
observers indicate that neritic tuna species have bimodal seasonal abundance pattern with a major peak in
SeptembeOctober and a minor peak in Apfilay. A comparison of species composition observed in
previousstudies was made which reveals a marked difference in species composition in neritic tuna which
is primarily dependant on the area of operation of the gillnet vessels

153. The WPNT NOTED that neritic tuna landings contribute approximately 60% of the totz fandings
(~40,000t annually) of Pakistan. Gillnets account for the majority of the catch. An improved statistical
collection programme established by WM?Ekistan with the help of the Smart Fishing Initiative reveals that
neritic tuna is caught throught the year and along the entire Pakistan coast. Peak landings occur durin
October followed by another major peak during April. Longtail tuna is the dominant species followed by
kawakawa and frigate tuna.

154. The WPNTNOTED the relatively large increases gatch based on the results of the WWF sampling in recent
years This is because in the past, data have been provided by the provinces with no systematic system in plac

155. The WPNTAGREED that due to the establishment of the new data collection progradatseprovided will
now be more compliant with IOTC Resolution 10/02.

156. The WPNTNOTED the traditional management measures in place in Pakistan in the forrtwofraonth
closed season betweduane and Julwhich is implemented by all offshore fisheries

157. The WPNTNOTED that WWFPakistan has established a database of neritic (and tropical) tuna species an
also helping Government of Pakistan in improvement in the collection of landing data through training an
improvement in manpower capabilitie8WWF-Pakigan plans to involve other regional countries in
improvement in data collection and tuna fisheries management through forthcoming GEF funded Areas Beyo
National Jurisdiction (ABNJ) Project.
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103 Stock assessment updates

158. The WPNTAGREED that although no stock assessment was undertaken for bullet tuna, frigate tuna and Ind
Pacific king mackerel caught in IOTC fisheries in 20fLirther exploratory analysis of the data available should
be undertakeand presented #te nex WPNT meetingo determine if a data poor approach could be applied.

10.4 Selection of stock status indicators

159. The WPNTAGREED that the management advice developed in 2013 shall be rolled over for 2014 with minot
updates on speci@sology and fishery statistics

105 Development ofechnicaladvice forother neritic tuna species

160. The WPNTADOPTED the managment advice developed for bullet tuna, frigate tuna and-Radfic king

mackerelas provided irthe draft resource stock status summary for each speEaeREQUESTED that the
IOTC Secretariat update the draft stock status summarpuibet tuna, frigate tuna and IndRacific king
mackerelwith the latest 2013 catch data, and for the summary to be provided to the SC as part of the dr:
Executive Summary, fdts consideation:

0 bullet tuna Auxis rocheii AppendixVII

o frigate tuna Auxis thazarili AppendixVIlI

0 Indo-Pacific king mackerel§comberomorus guttatLis AppendixI X

11. RESEARCH RECOMMENDATIONS AND PRIORITIES

161. The WPNTRECALLED that the SC, at its 16Session, requested that all Working Parties provide their work
plans with items prioritised based on the requests of the Commission of the(a®. @ra. 194). Similarly, at
the 18" Session of the Commission, the Scientific Committee was requested to provide its Program of Work c
a multiyear basis, with project priorities clearly identified. In doing so, the SC should consider the immediats
and longer term needs of the Commission

11.1 Stock structure of neritic tunas in the Indian Ocean

162. The WPNTRECALLED the agreement and recommendation from the WPNT and SC that there was a need f
genetic, tagging, and/or micraghistry studies on neritic tunas in order to further define tbeksstructure of
neritic tunas was identified as a high pitiar(para. 35 of the SC16 Report)

i the IOTC Secretariat act in a project coordination role, as well as to seek funding for stock structure
projects in the Indian Ocean. Initially, this wouléquire the establishment of an intersessional
discussion group with participants from the WPNT, and experts in the field of stock structure
differentiation. CPCs with current or planned stock structure studies are encouraged to circulate
project proposalgo the wider group for comment that may be considered for submitting to prospective
funding partners with support from the IOTC Secretatiat ( par a. 36 of the SC16

163. The WPNTAGREED that at present very little is known about the population structure and migratory range of
most of the neritic tuna species. There are likely to be shared stocks among countries and as such, s
assessment and management of these species should bat twarelevant biological scalé&Ssampling can be
done in a phased manner where widely spaced geographical locations are sampled first withralidditimms
sampled later, if there is evidencedifferentiation among the initial sites. Sampling sldouitially be focussed
on spawning individuals, or very young fish, amdilti-year sampling will provide an initiaheasure of the
temporal stability of population structure. If possible standard biological samples (otoliths, gonads, stomach
should be ampled at the same time to maxémithe value of the field component and provide complementary
population biology parameters. If population structure is identified across spawning populations, there will be
subsequent need to understand the mstedk rature of the fisheries.

164. NOTING that a range of papers and projects have been considered on stock structure research at the var
IOTC Working Party meetings in recent years, the WHENCOURAGED a collaborative approacto the
extent feasibléo meet theneeds of the Commissipwhich includes a neetd determinethe level population
structure for IOTC species in the Indian Ocean.

165. The WPNTNOTED the need to work collaboratively with scientists in the Pacific Ocean to assess stock
structure across the twae@ans as well as with scientists within the Indian Ocean region.

166. The WPNTNOTED an informal presentation b SIROwho have invested substantially in development of
new methods for sustainable harvest and conservation of pelagic fisheries. This has foauésedey areas:
i) fisheries independent abundance estimation (e.g.-&lasearkrecapture techniques pioneered for southern
bluefin tuna; and now being applied to elasmobranchs); ii) genetic tagging as a better alternative to conventio
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tagging @gain for abundance, fishing/natural mortality, and movement) and; iii) stock structure and provenanc
for stock assessments and tratdity.; iv) species identification techniques for processed products.

167. The WPNTNOTED the work CSIRO have been doing on tuna population analysis usingftexgive next
generation sequencing (NGS) techniques for-efisttivefor gathering largescale fishernjindependent data. In
parallel, they have developed methods to incorporaterdbilts into management strategy evaluations and
fishery assessment models (for southern bluefin tuna).

168. The WPNT AGREED that current literature and recent research resuktsented to the IOTC Scientific
Committee,have indicated more structure is prdsentuna populations than traditionally assum&tbck
structure in bigeye tuna, yellowfin tuna and skipjack tuna in the Pacific and Indian acedieing investigated
by a range of institutiond=or example,wo years of sampling bigeye tuna and yefiontuna by CSIROin
collaboration with Indonesian colleagues for an ACIAR project have just been completed and initial analys
examining results from otolitmicrochemistry, parasite load (gill, liver, stomach), and genetic marker data at
nine Indonesian locations as well as two-gudup populations (Maldives and Solomon Islands) e
complete later this year.

169. The WPNTNOTED that another focus of the wohlas been to miniraé the costs involved in sampling, secure
the integrity of the material collected and streamline the processing and analysis of DNA using SNP markers &
NGS. Costing comparisons to conventional tagging studies in southern bluefindizadeithat gentagging is
currently no more expensive than conventional tagging programs. However, gene tagging offers cle
advantages over conventional tags: tag shedding and reporting rate problems are eliminaiddceadg
mortality is reduced, anadditional information is collected on stock structure, and sex ratios. Samples that cal
also be used for Clodén markrecapture abundance estimates can be applied to both year cldlse addit
spawning population.

170. NOTING that collaborative effortsvith Indonesia (20 years plus) and more recently with the Maldives
Fisheries (Marine Stewardship Council pilot project into Skipjack tuna provenance), the AWGREED that
the timing is right to seek supplementary funding and additional regional padredend collaborative model
and build capacity in national institutes in the region of the IOTC countries.

171. The WPNTNOTED that a concept proposal has been developed to examine population structure of neritic ar
tropical tunas of interest to the regiand alternative species of interest such as sharks could easily be added)
This proposal promotes direct involvement of local countries not only to build local capacity but also tc
incorporate detailed knowledge on local fisheries often not found iriténatlire. Often overlooked by short
term studies, this local knowledge can be a key component for successful research projects.

172. The WPNT AGREED that there is wide potential for collaborations with other researchers (e.g. sample
collection, marker developemt, marker validation, and analysis). Encouraging capacity building and bringing
local knowledge to the project fosters good will and helps to build wider confidence in the results. Furthermor
this approach promotes more effective adoption of the owsdhat are highlighted in objectives of the concept
proposal.

173. The WPNTAGREED that the IOTC Secretariat shall continue to act in a project coordination role, as well as tc
seek additional fundindor stock structure projects in the Indian Ocean. CPGB wirrent or planned stock
structure studies are encouraged to circulate project proposals to the wider group for comment that may
considered for submitting to prospective funding partners with support from the IOTC Secretariat.

11.2 Revision of the WRT Program of Work (201#42018)

174. The WPNT NOTED the range of research projean neritic tunas and turdike species under the IOTC
mandatecurrently underway, or in development within the IOTC area of competandeeminded participants
to ensure thathte projects described are inchatin their National Reports to the SC, which are duearly
November, 204.

175. The WPNT RECOMMENDED that the SC requeshe Commission further increasthe I0TC Capacity
Building budget line so that capacity building workshops/training can be carried out in 2015 and 2016 on tt
collection, reporting and analyses of catch and effort data for neritic tuna antikeurspecies.Where
appropriate these trang sessions shall include information that explains the entire IOTC process from date
collection, reporting, verification, analysis, the development of scientifically based management advice and hc
the advice is used by the Commission to develop Coasenvand Management Measures.

176. The WPNTRECOMMENDED that the SC request that the Commission further inceehedOTC Capacity
Building budget line so that capacity building trainingdata analysis angppliedstock assessment approaches
with a priority being data poor approachean be carried out in 2015 and 2016.
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177. The WPNTRECOMMENDED that CPCs address issuégntified in their current data collection program,
such as data shortages, throdgbusingon the collection of finer scalfsshery-dependent datarhis might
include information on set duration, depth of gear, size etc.

178. The WPNTRECOMMEN DED that the SC consider and endorseWRNT Program of Work2014 2018) as
provided atAppendixVI.

12. OTHER BUSINESS
12.1 Development of priorities for an Invited Expert at the néAtPNT meeting

179. The WINT NOTED with thanksthe outstanding contributions of tievited expertfor the meeting, DShijie
Zhou (CSIROT Australia).Dr Zhouhas contributed to the WPNT on a voluntary basis for the past two years as
the Invited Expert and his expertise has been greatly appreciated and contributed substantially the stock st
determination of three of the neritic tuna species under the |I0Tdate It was felt that his expertise on data
poor approaches in determining stock status should be formalised via a consultant contract for 2015 and 2016

180. The WPNTRECOMMENDED that a consultant be hired to assist in building capacity among the WPNT
partidpantsby supplemering the skill set available within IOTC CPQ@s develop data poor stock assessment
approaches for neritic tuna stocka indicative budget is provided @able16.

Table 16. Estimated budget required to hire a consultant to carry out data poor stock assessment on neritic tuna
tunalike species in 2015 and 2016.

Description Unit price  Units required ~ 20o1otal 2016Total

(US$) (US$)

Neritic tuna stock assessmenting data poor
approacheand/or indicator developr_ne(liongtall 450 o5 11,250 11,250
tuna, kawakawanarrowbarred Spanish mackerel,
Indo-Pacific king mackerel) (fees)
Neritic tuna stock assessmemtd/or indicator 5,000 1 5,000 5,000
developmen(travel)

Total estimate 16,250 16,250

181. The WANT AGREED to the following core areas of expertise and priority areas for contribution that need to be
enhanced for the next meeting of the MdPn 2015, by an Invited Expert:
1) Expertise:data poor assessmeapproacheqi.e. catch only methods, Bayesian approachs&)ck
structure/connectivity; including from regionther than the Indian Ocean
2) Priority speciesfor contribution: kawakawa, longtail tunar narrowbarred Spanish mackeydhdo-
Pacific kingmackerel.

12.2 Date and place of th&" Working Party on Neritic Tunas

182. The WINT participantswere unanimous in thankinghailandfor hosting the4™ Session of the WRT and
COMMENDED Thailandon the warm welcome, the excellent facilities and assistance provided to the I0TC
Secretariat in the organisation and running of the Session.

183. NOTING that BOBLME covered the entire costs of the meeting within country, including the funding of
several paicipants from BOBLME countries, the WPNITHANKED BOBLME and encouraged the IOTC and
BOBLME to maintain strong collaborative links, particularly in relation to neritic tuna matters.

184. The WPNTNOTED the expression of intereBbm Tanzanido host thes" Session of the WPNIh Zanzibar,
in early 2015The IOTC Secretariashall liaise with Tanzaniato confirmthe expression of interesth& exact
dates and meeting locatiavill be communicated tdhe Scientific Committedor its consideration at its next
session to be held in December 201

Meeting participation fund(MPF)

185. The WPNTRECOMMENDED that the SC and Commission note the following:

1) The participation of developing coastal state scientesthe WPNThas increasd dramatically in recent
yearsfollowing the adoption antmplementation of the IOTC kkting Participation Funddopted by the
Commission in 2010(Resolution 10/050n the establishment of a Meeting Participation Fund for
developing IOTC Members amdbn-Contracting Cooperating Parti@¢snow incorporated into the I0TC
Rules of Procedure (2014as well as though thbhosting of the WRT in developing coastaBtate
Contracting Parties (Members) of the Commisgibablel17).
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2) The continued success of the WPNT, aslea the short term, appears heavily reliant on the provision of
support via thelPF which wasestablishegrimarily for the purposes of supporting scientists to attend and
contribute to the work of the Scientific Committee and its Working Parties

3) The MPF should be utilised so as to ensure that all developing Contracting Parties of the Commission a
able to attend the WPNT meeting meritic tunas are very important resources for many of the coastal
countries of the Indian Ocean.

Table 17. Working Paty on Neritic Tuna participation summary.

Developing

participants
WPNTO1 India 28 23 11 9
WPNTO02 Malaysia 35 26 13 10
WPNTO03 Indonesia 42 34 16 11
WPNTO04 Thailand 37 28 12 13
Total 142 111 52 43

12.3 Review of the draft, and adoption of the Report of #f&Working Party on Neritic Tunas

186.

187.

188.

189.

190.

191.

The WPNTNOTED the similarity of the stock assessments Kawakawa, longtail tuna andamow-barred
Spanish mackerel. This is reflective of the source of the data, which is often the same for the three species. ¢
errors in one dataset are therefore likely to be apparent in the other datasets, raising further questions abou
quality ofthe data provided.

The WPNTAGREED that better CPUE series and lenfitb)quency sampling estimates are required to enable
other assessment models to be used.

The WPNTAGREED that some CPCssuch as India and I.R. Iraalready have datasetisat could povide
additional information to inform the stock assessments further and further reduce uncertaititgt dmekse
CPCs should share these data with the IOTC Secretariat.

The WPNTAGREED thata more systematic approach to how data quality is gradeddsbewagreed as more
information on data quality is important. While pap®TCi 2014 WPNTO04 07 indicates whether data were
submittedaccording to the standardpecified in Resolution 10/05, there may be other issues regatding
quality of the datawhich are not recorded. This includes issues such as years where there might have be
missing data, or where certain entries are more uncertain than others.

The WPNTNOTED the comment that despite all the uncertainties identified, a reductieffoirt could be
considered as jrecautionary approach to manage the stocks.

The WRNT RECOMMENDED that the Scientific Committee consider the consolidated set of
recommendations arising from WMP04, provided atAppendix XIII, as well as the management advice
provided inthe draft resource stock status summary for efithe six neritic tuna (and mackerel) species under
the IOTC mandateand the combined Kobe plot for the three species assigned a stock status Fi2® 4 (

0  bullet tuna Auxis rocheii Appendix Ml
frigate tuna Auxis thazardli Appendix VII
kawakawa [Euthynnus affinisi AppendixIX
longtail tuna Thunnugonggo) T Appendk X
Indo-Pacific king mackerel§comberomorus guttafuis AppendixXI
narrowbarred Spanish macker&domberomorus commer3dnAppendix X

O O0oo0oo0oo
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Fig. 9. Combined Kobe plot for kawakawhlack), longtail tuna(white) and narrowbarred Spanish mackergrey),
showing the2012estimates of current stock sigB) and current fishing mortalit§F) in relation to optimal spawning
stock size and optimal fishingortality using the PFCRA approad®ross bars illustrate the range of uncertainty from

the model runs.
192. The report of thé™ Session of th&Vorking Party orNeritic Tunas(IOTCi 2014i WPNT04i R) wasADOPTED

onthe2 July 2014.
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APPENDIX I
AGENDA FOR THE 4™ WORKING PARTY ON NERITIC TUNAS

Date: 29 Jund 2 July 2014
Location: Phuket, Thailand
Venue: Novotel Phuket Resort, Patong, Phuket, Thailand
Time: 09:007 17:00 daily
Chair: Dr. PrathibhaRohit; Vice-Chair: Dr. Farhad Kaymaram

OPENING OF THE MEETING (Chair)

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

OUTCOMES OF THE 16™ SESSION OF THE SCIENTIFIC COMMITTEE (IOTC Secretariat)

OUTCOMES OF SESSIONS OF THE COMMISSION

4.1
4.2

Outcomes of the 18BSession of the Commission (IOTC Secretariat)
Review of Conservation and Management Measures relevant for neritic tunas (IOTC Secretariat)

PROGRESS ON THE RECOMMENDATIONS OF WPNTO3 (IOTC Secretariat)

NEW INFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA FOR NERITIC TUNAS

6.1
6.2

Review of the statistical data available for neritic tunas (IOTC Secretariat)
Review new information on fisheries and associated environmental data (CPC papers)

KAWAKAWA i REVIEW OF NEW INFORMA TION ON STOCK STATUS

7.1

7.2

7.3
7.4
7.5

Review new information on the biology, ecology, stock structure, their fisheries and associated environmental data
for kawakawa (CPC papers)

Data for input into stock assessments:

Catch and effort

Catch at size

Growth curves andgelength key

Catch at age

CPUE indices and standardised CPUE indices

o Tagging data

Stock assessment updates

Selection of Stock Status indicators

Development of technical advice on the status of kawakawa

O O0Oo0oo0oo

LONGTAIL TUNA T REVIEW OF NEW INFORMATION ON STOCK STATUS

8.1

8.2

8.3
8.4
8.5

Review new information on the biology, ecology, stock structure, their fisheries and associated environmental data
for longtail tuna (CPC papers)

Data for input into stock assessments:

Catch and effort

Catch at size

Growth curves and agength key

Catch at age

CPUE indices and standardised CPUE indices

Tagging data

Stock assessment updates

Selection of Stock Status indicators

Development of technical advice on the status of longtail tuna

O oO0Oo0oo0oo

o

NARROW-BARRED SPANISH MACKEREL T REVIEW OF NEW INFORMATION ON STOCK STATUS

9.1

9.2

Review new information on the biology, ecology, stock structure, their fisheries and associated environmental data
for narrowbarred Spanish mackerel (CPC papers)
Data for input into stock assessments:
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10.

Catch and effort

Catch at size

Growth cuves and agéength key

Catch at age

CPUE indices and standardised CPUE indices
o Tagging data

9.3 Stock assessment updates

9.4 Selection of Stock Status indicators

9.5 Development of technical advice on the status of nabvamwed Spanish mackerel

O O0Oo0o0oo

OTHER NERITIC TUNA SPECIEST REVIEW OF NEW INFORMATION ON STOCK STATUS
10.1  Review new information on the biology, stock structure, fisheries and associated environmental data (all)
10.2  Data for input into stock assessme(ati$)

o Catch and effort

o Catch at size

0 Growthcurves and agkength key

o Catch at age

o CPUE indices and standardised CPUE indices
o Tagging data

10.3  Stock assessment updates
10.4  Stock status indicators for other neritic tuna species (all)
10.5 Development of management advice for other nettiti@ species (all)

11. RESEARCH RECOMMENDATIONS AND PRIORITIES

12.

11.1  Stock structure of neritic tunas in the Indian Ocgl)
11.2  Revision of the WPNT Program of Work 202018 (Chair)

OTHER BUSINESS

12.1  Development of priorities for an Invited Experttia¢ next WPNT meeting (Chair)

12.2  Date and place of thé"8Vorking Party on Neritic Tunas (Chair)

12.3  Review of the draft, and adoption of the Report of th&\rking Party on Neritic Tunas (Chair)
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APPENDIX IlI
L IST OF DOCUMENTS

Document

Title

Availability

IOTCi 2014 WPNTG Ola

Agenda of the % Working Party on Neritic Tunas

V(14 April 2014)

IOTCi 2014 WPNTO04 01b

Annotated agenda of th& #/orking Party on Neritic Tunas

V(20 June 2014)

I0TCi 2014 WPNTO04 02

List of documents

V(20 June 2014)

IOTCi 2014 WPNTO04 03

Outcomes of the T6Session of the Scientific Committee (I0OTC
Secretariat)

V(13 June 2014)

I0TCi 2014 WPNTO04 04

Outcomes of the 8Session of the Commission (IOTC Secretaria

V(13 June 2014)

IOTCi 2014 WPNTO04 05

Review of currenConservation and Management Measures relati
to neritic tuna species (IOTC Secretariat)

V(13 June 2014)

IOTCi 2014 WPNTO04 06

Progress made on the recommendations of WPNTO03 (I0OTC
Secretariat)

V(13 June 2014)

IOTCi 2014 WPNTO04 07 Rev_1

Review of thestatistical data available for the neritic tuna species
(IOTC Secretariat)

V(13 June 2014)
V(23 June 2014)

IOTCi 2014 WPNTO04 08

Revision of the WPNT Program of Work (202018) (I0OTC
Secretariat)

V(13 June 2014)

IOTCi 2014 WPNTO04 09

Neritic tuna catch trehin I.R. Iran fishing activities with particular
reference to longtail tuna (R.A. Naderi)

V(11 June 2014)

IOTCi 2014 WPNTO04 10

An overview of coastal tuna resources and their status along Ind
waters (M.K. Sinha, A. Anrose & C. Babu)

V(12 June 2014)

IOTCi 2014 WPNTO04 11 Rev_1

Neritic tuna resources of Indian waters, yield trend, biology and
population characteristics of major species (EAlddussamad, P.
Rohit & K.G. Mini)

V(17 June 2014)
V(27 June 2014)

IOTCi 2014 WPNTO04 12

Importance of neritic tunim large pelagic fisheries in Sri Lanka
(H.A.C.C. Perera, R. Maldeniya & K.H.lBandaranayake)

V(16 June 2014)

IOTCi 2014 WPNTO04 13

Evaluating catches by FAD and free school purse seiners in the
coast of Malaysia (S. Jamon, S. Basir & E.MABdullah)

V(17 June 2014)

IOTCi 2014 WPNTO04 14 Rev_1

Investigations on the change in catch and effort data collection a
cause of decline in reported neritic catches from 202912 (M.
Ahusan)

V(16 June 2014)
V(20 June 2014)

IOTCi 2014 WPNTO04 15

Sizevariation n neritic tuna

(A.R. Jauhary)

Il andi ng

V(17 June 2014)

IOTCi 2014 WPNTO04 16

Comparison between the composition ofopduct of the purse
seiners and catch of muljiear small vessels landed in Madagasca
2013 (R. Fanazava)

V(15 Jue 2014)

IOTCi 2014 WPNTO04 17

Abundance of tuna fish species in the bay of Bengal of Banglade
region (R. Bikram Jit, N. Kumar Singha, Md.Bahman, S.M. Hasa
Ali & Md.F. Alam)

V(11 June 2014)

IOTCi 2014 WPNTO04 18 Rev_1

A review on neritic tuna fisheriéns Sri Lanka (D.M.H.Damayanthi)

V(19 June 2014)
V(27 June 2014)

IOTCi 2014 WPNTO04 19

Status on neritic tuna in Peninsular Malaysia (E.M. FaizdaSir &
S. Jamon)

V(16 June 2014)

IOTCi 2014 WPNTO04 20

Length Frequency Distribution and Population Partenseof
Kawakawa Euthynnus affinis€Cantor, 1849) Caught by Purse Sein
in the Indian Ocean (a Case Study in Northwest Sumatera IFMA
572) (R.K. Sulistyaningsih, I. Jatmiko & AVujdi)

V(13 June 2014)

IOTCi 2014 WPNTO04 21

Seasonality and size frequency efdakawa caught by artisanal
fishers in Kenya (S. Ndegwa & C. Ndoro)

V(18 June 2014)

IOTCi 2014 WPNTO04 22 Rev_1

A review of the biology, stock status and population dynamic
parameters of the Narromwbarred Spanish mackerel
(Scomberomorus commergan the Persian Gulf and Oman Sea (R
Kaymaram, N. Niamaimandi, Sh. Ghasemi &\Aahabnezad)

V(18 June 2014)
V(23 June 2014)

IOTCi 2014 WPNTO04 23

Catch per unit effort (CPUE) and fishing gear standardization for
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APPENDIX VA
MAIN STATISTICS FOR BULLET TUNA (AUXIS ROCHEI)

Extract from I0TC2014i WPNT@! 07 Rev_1

Bullet tunai Fisheries and catch trends

Bullet tuna is caught mainly by gillnet, handljrend trolling, across the broader Indian Ocean area (Tablig. 1).
This species is also an important catch for coastal purse seinesatthestimates for bullet tumsere derived from
very small amounts of information and are therefoghly uncetain’.

TABLE 1. Bullet tuna: Best scientific estimates of the catches of bullet tuna by type of fishery for the peribd 1950
2012(in metric tonnes)@ata as of May 2004

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

1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Purse seing - 2 28 278 552 646 612 603 562 635 548 935 1,051 1,372 638 606
Gillnet 41 153 296 531 1,222 1,722 1,525 1,699 1,501 1,840 1,623 2,293 2,577 3,346 2,721 2,872
Line 113 193 325 393 780 1,182 1,034 1,004 999 1,152 1,113 1,881 2,178 2,903 1,165 1,245
Other 5 13 44 242 755 1,278 775 1,239 882 1,390 1,745 1,769 2,000 2,746 3,922 4,155
Total 159 362 693 1,444 3,309 4,828 3,947 4,545 3,943 5,016 5,028 6,878 7,807 10,367 | 8,447 8,878

The catches provided in Table 1 are based on the information available at the IOTC Secretariat and the followi
observations on the catches cannot currently be verified. Estimated catches of bullet tuna reached around 2,000 t i
ear |l y 1990 06 arkedlyiimticerfalaving yeays tarreach a peak in 1997, at around 4,900 t. The catche:
decreased slightly in the following years and remained at values of between 3,700 t and 4,000 t unti2 tAelladed s |
increasing sharply again up to the 10,000 t remtbrich 2010, the highest catch ever recorded figr dpecies in the
Indian Ocear{Table 1; Fig. 1).

In recent years the catches of bullet tuna estimated for the fisheries of India, Sri Lanka and Indonesia have represe
over 90% of the total combined ches of this species from all fisheries in the Indian O¢Emn2).

12
m Other gears
Purse Seine
10 :
Line
® Gillnet

Total catch ('000 Mt)
o

1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010

Fig. 1. Bullet tuna: Annual catches of bullet tuna by gear recorded in the IOTC Database2(2%0

! The uncertainty in the catch estimates has been assessed®y@h8ecretariat and is based on the amount of processing required to account for the presence
of conflicting catch reports, the level of aggregation of the catches by species and or gear, andréreeaf nosreporting fisheries for which catches hace
estimated.
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Fig. 2. Bullet tuna average catches in the Indian Ocean over the period 2018y country. Countries a
ordered from left to right, according to the importance of catches of bullet tuna reported. The red line i
the (cumulative) proportion of catches of bullet tuipa the countries concerned, over the total comb
catches of bullet tuna reported from all countries and fisheries.

Bullet tunai Uncertainty of catches

Retained catches are highly uncertainall fisheries (Fig. 3) due to:

1

Aggregation: Bullet tunas are usually not reported by species, but are instead aggregated with frigate tunas
less frequently, other small tuna species.

Mislabelling: Bullet tunas are usually mislabelled as frigate tuna, with their catches reporésdhenthtter
species.

Underreporting: the catches of bullet tuna by industrial purse seiners are rarely, if ever, reported.

It is for the above reasons that the catches of bullet tunas in the IOTC database are thought to be highly uncel
and represeninly a small fraction of the total catches of this species in the Indian Ocean.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels of bu
tuna for its purse seine fleet, for 2003, estimated usghobserver data.

Changes to the catch series: The catch series of bullet tuna has not changed substantially BiRdéTth
meeting in 2013
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Fig. 3.Bullet tuna: nominal catch; uncertainty of annual catch estimatesi(295B).
Catches are assessadainst IOTC reporting standards, where a score of 0 indicates catches that g
reported according to IOTC standards; catches assigned a score of betvwéeda Aot report catch data fully k
gear and/or species (i.e., partially adjusted by gedrspecies by the IOTC Secretariat) or any of the g
reasons provided in the document; catches with a score of 8 refer to fleets that do not report catch d
IOTC (estimated by the IOTC Secretariat). (Data as of May 2014)

Bullet tunai Effort trends
Effort trends are unknown for bullet tuna in the Indian Ocean.
Bullet tunai CatcH pefi uniti effort (CPUE) trends

Catchandeffort series are not available for most fisheries (Table 2) and, when available, they are usually consider
to be of poor qgality for the fisheries having reasonably long cedcldteffort data series, as is the case with the gillnet
fisheries of Sri Lanka (Fig. 4).

TABLE. 2. Bullet tuna:Availability of catches and effort series, by fishery and year (1BFD2f. Note that no
catches and effort are available at all for T

Gear-Fleet 70 [72 |74 76 [78 [80 [82 [84 ﬁi [88 90 [92 [94 96 J98 [oo Jo2 o4 Jos [os | 10
PSS-Indonesia

GILL-India B

GILL-Indonesia

GILL-Sri Lanka

LINE-India

LINE-Indonesia

LINE-Sri Lanka

LINE-Yemen [TTT]1
OTHR-Indonesia -_.

OTHR Sri Lanka O [rrrerrrm

2 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available inda@ba3$€ Furthermore, when
available catches and effort may not be available throughout the year exidyifior afort periods
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Fig. 4. Bullet tuna: Nominal CPUE series for the gillnet fishery of Sri Lanka derived from the avg
catches and effort data (192004)

CPUE (kg per trip)

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

1 Length frequency data for the bullet tuna is only available for some Sri Lanka fisheries and periods. The
fisheries catch bullet tuna ranging between 15 and 35 cm.

1 Trends in averageeight cannot be assessed for most fisheries. Reasonable long series of length frequen
data are only available for Sri Lankan gillnets and lines but the amount of specimens measured has be
very low in recent years (Tablg.3

i CatchatSize(age) data amot available for bullet tuna due to the paucity of size data available from most
fleets and the uncertain statdgtoe catches for this species.

1 Sex ratio data have not been provided to the Secretariat by CPCs.

TABLE. 3. Bullet tuna:Availability of length frequency data, by fishery and year (12802§. Note that no length
frequency data are available at all for 1958.

Gear-Fleet 80 [82 [84 [86 [88 [90 92 [94 Jo6 [98 Joo Jo2 Joa Joe Jos [10 [12
PSS-Indonesia
PSS-Sri Lanka |:|
PSS-Thailand |
GILL-Indonesia |_|_|
GILL-Pakistan ]
GILL-Sri Lanka R T T T | [
LINE-Indonesia |_|
LINE-Sri Lanka N ]
OTHR-Indonesia | |
Key More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

3 Note that the above list is not exhaustive, showing only the fisheries for sibectatare available in the IOTC database. Furthermore, when avaiable
datamay not be available throughout the year existing only for shaddser
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APPENDIX |VB
MAIN STATISTICS FOR FRIGATE TUNA (AUXIS THAZARD)

Extract from I0TC 20141 WPNT@! 07 Rev_1
Frigate tunai Fisheries and atch trends

Fisheries and catch trends

Frigate tuna is taken from across the Indian Ocean area using gillnets, handlines and trolling, -andlipele
(Tablel; Fig. 1). This species is also an important bycatch for industrial purse seine vessels and is the target of sc
ring net fisheries (recorded as purse seine in TAbl&@he catch estimates for frigate tuna were derived from very
small amounts of informamn and are therefore highly uncertain

TABLE 1. Frigate tuna: Best scientific estimates of the catches of frigate tuna by type of fishery for the perio
19502012 (in metric tonnesjData as of May 2004

By decade (average) By year (last ten yars)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Purse seine 0 13 935 4860 7549 9,838 10145 10341 10096 11004 9649 10054 9571 12038 11237 10105
Gillnet 479 1234 2848 6980 | 14522 | 19,734 18662 | 19251 18316 21524 21941 25217 23579 30874 30476 29771
Line 1270 2413 4420 7423 13751 | 26,146| 22750 | 25692 22586 25986 27897 34275 34416 38197 38286 29077
Other 1441 2007 2349 3683 9279 13,239 12238 12229 12204 11997 13725 16531 17887 18535 19111 14153
Total 3,190 | 5,668 | 10,552 | 22,946 | 45,102 | 68,958 || 63,794 | 67,513 | 63,203 | 70,511 | 73,211 | 86,078 | 85,453 | 99,643 | 99,110 | 83,108

The catches provided in Tableare based on the information available at the IOTC Secretariat and the following
observations on the catches cannot currently be verified. Estimated catches have increased steadily since the
197006s, reac@iintheladet @830 @ds 30090 Obet ween 55 -1090900 basn,d a6n0d, O
at the same level in the following ten years. Since 2006 catches have increased, rising to nearly 100,000 t in 2010
2011, with current catches at around 83,000he Tatches of frigate tuna have been higher in the east since the late
19906s, with I3 of the catches of frigate tuna taken

In recent years, over 90% of catches of frigate tuna have been concentrated in four countries: Indonesia (59%), It
(14%), Sri Lanka (11%gnd I.R. Iran (7%)Table 1;Fig. 2).
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Fig. 1. Frigate tuna: Annual catches of frigate tuna by gear recorded in the IOTC Databa$@@1850

4 The uncertainty in the catch estimates has been assessed®y@8ecretariat and is based on the amount of processing required to account for the presence

of conflicting catch reports, the level of aggregation of the catches by speciaesgead and the occurrence of nogporting fisheries for which catches had to be
estimated.
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Fig. 2. Frigate tuna: average catches in the Indian Ocean over the pefiGidl20by country. Countries ar
ordered from left to right, according to the importance of catches of frigate tuna reported. The red line indi
(cumulative) proportion of catches of frigate for the countries concerned, over the total combined édtibe
species reported from all countries and fisheries.
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Frigate tunai uncertainty of catches

Retained catchesare highly uncertain (Fid) notably for the following fisheries:

1

Artisanal fisheries of Indonesia: Indonesia did not report catchegyafertuna by species or by gear for 1950
2004, catches of frigate tuna, bullet tuna and other species were reported aggregated for this trezipdst,

the IOTC Secretariat used the catches reported since 2005 to break the aggregates 26049BY gear and
speciesHowever, in a recent review by the IOTC Secretariat conducted by an independent consultant in 20:
he indicated that the catches of frigate tuna had been underestimated by IndonesiahéNigle datches
estimated for thérigatetunain Indonesia remain uncertaimgpresering around59% of the total catches of this
species in the Indian Ocean in recent y¢a@4Q 12), the new figures are considered more reliable than those
existing in the past

Artisanal fisheries of Indiand Sri lanka Althoughthese countrieseport catches of frigate tunantil recently

the catches have not been reported by.gdar catches of both countries were also reviewed by an independent
consultant in 2012 and assigned by gear on the basis of officiaftgegind information from various other
alternative sourceslhe new catch series was previously presented to the WPNT in 2048jdn the new
catches estimated for Sri Lanka are as much as three times higher than previous ebtinegtst years, the
combinedcatches of frigate tunr both countriehave represente2d% of the total catches of this species in
the Indian Ocean.

Artisanal fisheries of Myanmar and Somalia: None of these countries have ever reported catches of frigate t
to thelOTC Secretariat. Catch levels are unknown.

Other artisanal fisheries: The catches of frigate tuna and bullet tuna are seldom reported by species and, w
they arereported by species, usually refer to both species (dmésidentification with all catches asgned to
the frigate tuna).

Industrial fisheries: The catches of frigate tuna recorded for industrial purse seiners are thought to be a fract
of those retained on board. Due to this species being a byeadlts catches are seldom recorded in the
logbooks, nor can they be monitored in port. TherEcently reported catch levels of frigate tuna for its purse
seine fleet, for 20037, estimated using observer data.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels
frigate tuna for its purse seine fleet, for 2003, estimated using observer data.

Changes to the catch seri@de overall catch series of frigatuna has not changed substantially since the
WPNT meeting in 2012. The IOTC Secretariat is currently undertaking reviews of the catch series for Indones
Malaysia and Thailand which are likely revise the catch estimates for the next WPNT in 2018erhatve
present the total catches of frigate remain at similar levels when compared to previous estimates.
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Fig. 3. Frigate tunanominal catch; uncertainty of annual catch estimates {ZIB(2).

Catches are assessed against IOTC reporting standdrel® a score of 0 indicates catches that are fully rep
according to IOTC standards; catches assigned a score of betivé€edaZnot report catch data fully by gear anc
species (i.e., partially adjusted by gear and species by the IOTC Secretaaiay)of the other reasons provided
the document; catches with a score of 8 refer to fleets that do not report catch data to the IOTC (estimat
IOTC Secretariat). (Data as of May 2014)

Frigate tunai Effort trends
Effort trends are unknowfor frigate tuna in the Indian Ocean.
Frigate tunai Catch peri uniti effort (CPUE) trends

Catchandeffort series are available from some fisheries but they are considered highly incomple® (Rignost
cases catclndeffort data are only availablerfghort periods. Reasonably long catatdeffort series (extending for
more than 10 years) are only available for Maldives baitboats and hand and troll liné} @rid.Sri Lanka gillnets.
The catches and effort recorded for Sri Lankan gillnets areevmwthought to be inaccurate due to the dramatic
changes in CPUE recorded between consecutive years.

45
—o— Maldives-CPUE-BB

40 > ¢

—=— Maldives-CPUE-LINE K /\

w W
o o,
—

CPUE (kg per trip)
N N
o (6]
\
1
\

N

<

b
N
—
\

«

G
—

1975
1979
1983
1987
1991
1995
1999
2003
2007
2011

Fig. 4. Frigate tuna: Nominal CPUE series for the baitboat (BB using mechanized boats) and line (
including handlinesind trolling using mechanized boats) fisheries of Maldives derived from the available ¢
and effort data (1972012).
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TABLE 2. Frigatetuna:Availability of catches and effort series, by fishery and year (I®7F02) . Note that no
catches and effodre available at all for 19569.

Gear-Fleet 70 [72 74 J76 78 [80 [82 84 [s6 [88 J90 92 [94 o6 J98 Joo Jo2 Jo4 Jos Jos 10 J12
PSS-Indonesia

PSS-Malaysia
BB-Maldives
GILL-India
GILL-Indonesia

GILL-Iran, IR -
GILL-Oman -
GILL-Pakistan
GILL-Sri Lanka
LINE-India
LINE-Indonesia

LINE-Maldives
LINE-Oman

LINE-Sri Lanka B
LINE-Yemen [T11
OTHR-Indonesia -

OTHR-Malaysia
OTHR-Oman

OTHR-Sri Lanka
OTHR-Maldives 1

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

1 Trends in average weight can only be assessed for Sri Lankan gillnets and Maldivianddwies but the
amount of specimensieasured has been very low in recent ye@able 3. The length frequency data
available from the migighties to the early nineties was obtained with the support of the IPTR (Indo
Pacific Tuna Programme). Unfortunately, the data collection did not cenimmost countries after the
end of the IPTP activities.

TABLE 3: Frigate tuna: Availability of length frequency data, by fishery and year (284@) . Note that no
length frequency data are available at all for 1820

Gear-Fleet 80 [82 [s4 [86 [88 o0 Jo2 [o4 [o6 [os Joo o2 Jo4 Jos Jos [10 [12
PSS-Malaysia
PSS-Indonesia
PSS-Sri Lanka 1 O U] [TT1]
PSS-Thailand T
BB-Maldives L] L]
BB-Sri Lanka [TTTT [ I
GILL-Malaysia L |
GILL-Indonesia
GILL-Pakistan |_ |:|
GILL-Iran
GILL-Sri Lanka
LINE-Malaysia
LINE-Maldives ol ]
LINE-Indonesia :|:|:|
LINE-Sri Lanka
OTHR-Indonesia |_| |_| |_|
OTHR-Maldives
OTHR-Sri Lanka [
Key More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

1 The size of frigate tunasken by the Indian Ocean fisheries typically ranges between 20 and 50 cm
depending on the type of gear used, season and location (Fig. 5). The fisheries operating in the Andan
Sea (coastal purse seines and troll lines) tend to catch frigate tuna ofsmaidlium size (1540 cm)
while the gillnet, baitboat and other fisheries operating in the Indian Ocean catch usually larger specime
(25150 cm).

1 CatchatSizeAge) table: Catclat-Size data are not available for the frigate tuna due to the paucity of size
data available from most fleets (Table 3) and the uncertain status of the catches for this species (Fig.
Length distributions derived from the data avd#ator gillnet fisheries are shown in Fig. 5. No data
available for all other fisherieSex ratio data have not been provided to the Secretariat by CPCs.
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Fig. 5. Frigate tunaLeft - Frigate tuna (gilinet fisheries): Length frequency distributions (total amou
fish measured by 1cm length class) derived from data available at the IOTC Secretariat. The blag
circles (to the left of each distribution) idite the minimum sampling standard set by IOTC of one
per metric tonne; the green proportional circles indicate the relative sampling coverage in each y
circles with areas greater than the minimum sampling standard indicate relativelprigling coveragg
in a given year). Right: Number of frigate tuna specimens (gillnet fisheries) sampled for lengths,

and year.
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APPENDIX IVC
MAIN STATISTICS FOR KAWAKAWA (EUTHYNNUS AFFINIS)

Extract from I0TC 20141 WPNT@! 07 Rev_1

Kawakawai Fisheries and catch trends

Kawakawa is caught mainly by coastal purse seines, gillnets and, handlines and trolling @rebkig.1); and may
be also an important bycatch of the industrial purse seifibexatch estimates fdeawakawa were derived fmovery
small amounts of information and are therefaoighly uncertain

TABLE 1. Kawakawa: Best scientific estimates of the catches of kawakawa by type of fishery for the period 195C
2012 (in metric tonnes) (Data as of May 2014)

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

1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine 100 385 2,227 11,362 | 21,393 28,006 22,121 27,811 28,127 33,739 30,305 34,275 36,743 35,043 42,229 40,883
Gillnet 2,179 | 4,098 | 9,187 | 16,665 | 29,737 | 50,264 [ 43,998 | 45,727 | 45,953 | 52,585 | 55,378 | 66,102 | 63,557 | 57,974 | 69,937 | 76,682
Line 2,102 3,642 7,146 11,216 | 16,739 22,527 19,314 22,780 20,796 22,108 23,439 29,457 29,745 30,005 31,370 29,092

Other 295 719 1,357 2,690 5,129 7,702 6,534 7,511 7,551 7,847 9,151 9,401 10,065 9,991 10,059 9,359
Total 4,676 | 8,844 | 19,918 | 41,933 | 72,997 | 108,499 91,967 | 103,830 | 102,427 | 116,279 | 118,272 | 139,235 | 140,110 | 133,012 | 153,595 | 156,017

The catches provided in Tableare based on the information available at the IOTC Secretariat and the following
observations on the catches cannot currently be verified. Annual estimates of catches for the kawakawa incree
markedly from around 20,000 tinthe rid9 7 0 6 s t 45,000¢ maskhintitemid 98 006s and 156, (
the highest catches ever recorded for this species. In recent years the catches of kawakawa have been recorc
similar levels in in the two Indian Oceaasins
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Fig. 1. Kawakawa: Annual catches of kawakawa by gear recorded in the IOTC databa$e Q1260

° The uncertainty in the catch estimates has been assessed®y@8ecretariat and is based on the amount of processing required to account for the presence

of canflicting catch reports, the level of aggregation of the catches by speciesgeat,cand the occurrence of a@porting fisheries for which catches had to be
estimated.
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Fig. 2. Kawakawa: Averageatches in the Indian Ocean over the period R020by country. Countries a
ordered from left to right, according to the importance of catches of kawakawa reported. The red line indi
(cumulative) proportion of catches of kawakawa for the coestroncerned, over the total combined catche
this species reported from all countries and fisheries.
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In recent years, the countries attributed with the highest catches are Indonesia (26%), India (22%), Iran (15%),
Pakigan (9%) and Sri Lanka (6%) and Malaysia (6%) (Fig. 2).

Kawakawai Uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

)l

Artisanal fisheries of Indonesia: Indonesia did not report catches of kawakawa by spduyegear for 1950

2004; catches of kawakawa, longtail tuna and, to a lesser extent, other species were reported aggregated fol
period. In the past, the IOTC Secretariat used the catches reported since 2005 to break the aggregaies for 1
2004, bygear and species. However, a review by the IOTC Secretariat conducted by an independent consult
in 2012 indicated that the catches of kawakawa had been overestimated by Indonesia. While the new catc
estimated for kawakawa in Indonesia remain uagertrepresenting around 26% of the total catches of this
species in the Indian Ocean in 2012 (compared to around 38% in previous years, prior to the review of

I ndonesiads catch series), the new f i guecoedsd imthee c
IOTC database.

Artisanal fisheries of India: Although India reports catches of kawakawa they are not always reported by ge:
The catches of kawakawa in India were also reviewed by the IOTC Secretariat in 2012 and assigned by geat
the kasis of official reports and information from various other alternative sources. The catches of kawakawa
India have represented 22% of the total catches of this species in the Indian Ocean 12 Z6dMpared to
around 17% in previous years, priortoe r evi ew of I ndiabds catch series
Artisanal fisheries of Myanmar and Somalia: None of these countries have ever reported catches to the 10
Secretariat. Catch levels are unknown.

Other artisanal fisheries: The catches of kawakawa are usually notecepgrispecies, being combined with
catches of other small tuna species like skipjack tuna and frigate tuna (e.g., coastal purse seiners of Thail
and until recently Malaysia).

Industrial fisheries: The catches of kawakawa recorded for industrial minsessare thought to be a fraction of
those retained on board. Due to this species being a bycatch, its catches are seldom recorded in the logbooks
are they monitored in port. The EU recently reported catch levels of frigate tuna for its purséeséirfier

2003 07, estimated using observer data.

Discard levels are moderate for industrial purse seine fisheries. The EU recently reported discard levels
kawakawa for its purse seine fleet, for 2003, estimated using observer data.

Changes to theatch series: The overall catch series of kawakawa has not changed substantially since the WP
meeting in 2012. The IOTC Secretariat is currently undertaking reviews of the catch series for Indonesi
Malaysia and Thailand which are likely revise thecha¢stimates for the next WPNT in 2015; however at
present the total catches of kawakawa remain at similar levels when compared to previous estimates.
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Kawakawai Effort trends

Effort trends are unknown for kawakawa in the Indian Ocean.

Kawakawai Catch pefi uniti effort (CPUE) trends

Catchandeffort seriesare available from some fisheries but they are considered highly incomiaéte @. In most
cases catchndeffort data are only available for short periods. Reasonably long -aatbffort data series

(extending for more than 10 years) are only available for Maldives baitboats and &slaiid Sri Lanka gillnets
(Fig. 4). The catb-andeffort data recorded for Sri Lankan gillnets are, however, thought to be inaccurate due to th

dramatic changes in CPUE recorded between consecutive years.

TABLE 2. KawakawaAvailability of catches and effort series, by fishery and year (187102 . Note that no

catches and effort are available at all for 19D

Gear-Fleet

70 [72 [74 J76 ]78

PSS-Indonesia
PSS-Malaysia
PSS-Thailand

00 [o2 Jo4 Jos Jos 10 J12

80 [82 [84 [s6 [88 [90 [92 o4 Joe Jos

PS-France

L

BB-Indonesia
BB-Maldives
LL-Portugal

GILL-Indonesia
GILL-India
GILL-Iran, IR
GlLL-Malaysia
GILL-Oman
GILL-Pakistan
GILL-Sri Lanka
GILL-Thailand

o

LINE-EC-France
LINE-UK-OT
LINE-Indonesia
LINE-India
LINE-Sri Lanka
LINE-Maldives
LINE-Malaysia
LINE-Oman
LINE-Seychelles
LINE-Yemen
LINE-South Africa

OTHR-Sri Lanka
OTHR-Indonesia
OTHR-Malaysia
OTHR-Maldives
OTHR-Oman
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Fig. 4. Kawakawa: Nominal CPUE series for the baitboat (BB) and troll line (TRiShgries of Maldives (19715
2012 derived from the aailable catches and effort data.

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

1 The size of kawakawa taken by the Indian Ocean fisheries typically ranges between 20 and 60 c
depending on the type of gear used, season and location (Fig. 5). The aoastakme fisheries operating
in the Andaman Sea tend to catch kawakawa of small siz8@1dn) while the gillnet, baitboat and other
fisheries operating in the Indian Ocean catch usually larger speciméas @h).

1 Trends in average weight can be asedsfor Sri Lankan gillnets but the amount of specimens measured
has been very low in recent years (Table 3). The length frequency data available from-¢ightidd to
the early nineties was obtained with the support of the IPTP -fraddic Tuna Progmmme);
unfortunately, the data collection did not continue after the end of the IPTP activities. In addition sinc
1998 there has been some sampling of lengths from Iranian gillnets (collected from vessels operating in |
Arabian Sea), although averagedéhs and distribution of lengths of samples are significantly larger than
specimens reported by other fleets.

1 CatchatSize(Age) data are not available for the kawakawa due to the paucity of size data available frol
most fleets (Table 3) and the uncertsiatus of the catches for this species (Fig. 33). Length distributions
derived from the data available for gillnet fisheries are shown in Fig. 38. No data available for all othe
fisheries.

i Sexratio data have not been provided to the IOTC SecretaiGR? Gyg.

TABLE 3. Kawakawa:Availability of length frequency data, by fishery and year (128012) . Note that no length
frequency data are available at all for 10G2.

Gear-Fleet 80 [82 [84 [86 [88 J90 [92 [o4 [o6 [98 oo o2 o4 Joe Jos [10 12
PSS-Malaysia
PSS-Indonesia :|
PSS-Sri Lanka O O
PSS-Thailand
PS-Iran | | |
BB-Maldives |_| - J_l
BB-Sri Lanka |_| |_|
GILL-Malaysia |
GILL-Indonesia [TT]
GILL-Oman | |
GILL-Pakistan |:|
GILL-Sri Lanka
GlLL-lran
LINE-Malaysia H__|j
LINE-Maldives I:I
LINE-Indonesia | | | |
LINE-Sri Lanka [T T
OTHR-Indonesia LT LT
OTHR-Maldives 11 |:|:|:|:|:|
OTHR-Sri Lanka
Key More than 2,400 specimens measured
Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured
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Fig. 5. Kawakawa:Left - Length frequency distributions for gillnet fisheries (total amount of
measured by 1cm length class) derived from data available at the IOTC Secretariat. The blac
circles (to the left of each distribution) indicate thenimium sampling standard set by I0OTC of one 1
per metric tonne; the green proportional circles indicate the relative sampling coverage in each y
circles with areas greater than the minimum sampling standard indicate relatively high sam@iage
in a given year). Right: Number of kawakawa specimens sampled for lengths, by fleet (gillnet only
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APPENDIX |VD
MAIN STATISTICS FOR L ONGTAIL TUNA ( THUNNUS TONGGOL)

Extract from I0TC 20141 WPNT@! 07 Rev_1
Longtail tunai Fisheries and atch trends

Longtail tuna is caught mainly by using gillnets and, to a lesser extent, seine nets, and trolling;(Faple). The

catch estimates for longtail tuna were derived from small amounts of information and are therefore Uriteetain
catches providedni Table1 are based on the information available at the IOTC Secretariat and the following
observations on the catches cannot currently be verified. Estimated catches of tongtaicreased steadily from the
mid 195060s, reaching-1d7®ddvrsd 1%, O0/Er1 36000 Peambgove
2000. Catches dropped after 2000 to around 72,000 t by 2005 but have increased since then, with thatttiglsest ¢
ever recorded in 2011 at 166,000 t.

In recent years (201Q2), the countries attributed with the highest catches of longtail tuna are Iran (47%), Indonesi
(15%), Pakistan (9%), Malaysia (9%) and, to a lesser extent, Oman, Yemen, India and Tha#an¢ig.2). |.R.

Iran, in particular, has reported large increases in the catch of longtail tuna since 2009 where the increase in catche
longtail tuna have coincided with a decrease in catches of skipjack tuna as a consequence of increasfdrgitinet
coastal waters and the Arabian Sea due to the threat of Somali piracy in the western tropical Indian Ocean.

TABLE 1. Longtail tuna:Best scientific estimates of the catches of longtail tuna by type of fishery for the period
1950 2012 (in metric bnnes) (Data as dflay 20149

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine

44 204 1,306 5381 | 10,937 | 17,718( 19,551 | 13,313| 12,390| 16,131 | 23,835| 18,877 | 20,649| 16,538 | 20,595| 21,767
Gillnet 2,593 5,849 8,983 | 24,872 | 39,423 | 58,205( 54,974 | 46,212 | 43,455| 51,570 | 59,905| 67,508 | 83,300 | 101,251 | 118,288 | 110,825
Line 909 1,160 2,547 5,187 7,220 | 14,095( 11,511 | 14,095| 14,219| 16,5519| 17,666| 15339| 15681 | 16,628 | 18,486| 20,160
Other 0 0 125 1,091 1,993 3,577 2,527 2,912 2,661 3,370 5,103 5,928 5,221 6,507 8,527 7,779
Total 3,546 7,213 | 12,961 | 36,530 | 59,573 | 93,595 || 88,562 | 76,532 | 72,725 | 87,590 | 106,509 | 107,653 | 124,851 | 140,923 | 165,896 | 160,532

The size of longtaitunas taken by the Indian Ocean fisheries typically ranges between 20 and 100 cm depending
the type ofgear used, season and locatidihe fisheries operating in the Andaman Sea (coastal purse seines anc
trolling) tend to catch longtatuna of small size (2@5cm) while the gillnet fisheries of Iran and Pakistan (Arabian
Sea) catch larger specimensi(500cm).
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Fig. 1. Longtail tuna: Annual catches of longtail tuna by gear recorded in the IOTC Database2(i250

6 The uncertainty in the catch estimates has been assessed by the Secrefarzsautton the amount of processing required to account for the presence of
conflicting catch reports, the level of aggregation of the catches by speciasgaad, @nd the occurrence of a@porting fisheries for which catches had to be

estimated.
Page61 of 90



IOTCi 20241 WPNTO4I R[E]

80
60 94% 96%
= 87%
= 80%
8 1%
L M Other gears
£ 40 Be% Purse Seine
51 o Line
= ’ ® Gillnet
L
20 [E]
n=——=y
- 7
0 H B H H - =
Iran  Indonesia Malaysia Pakistan Oman India Yemen All other
fleets
Fig. 2. Longtail tuna: Average catches in the Indian Ocean over the perib@ 22) by country. Countries ar|
ordered from left to right, according to the importance of catches of longtail reported. The red line indic
(cumulative) proportion of catches of longtiha for the countries concerned, over the total combined catcl
this species reported from all countries and fisheries.

Longtail tuna: uncertainty of catches
Retained catches are uncertain (Bjg.notably for the following fisheries:

1

E

Artisanal fisheries of Indonesia: Indonesia did not report catches of longtail tuna by species or by gear for 195
2004; catches of longtail tuna, kawakawa and other species were reported aggregated for this period. In the ¢
the IOTC Secretariat uselet catches reported since 2005 to break the aggregates f620080by gear and
species. However, a recent review by the IOTC Secretariat conducted by an independent consultant in 2(
indicated that catches of longtail tuna had been severely overestitmatindonesia. While the new catches
estimated for the longtail tuna in Indonesia remain uncertain, representing around 15% (30% in the past) of
total catches of this species in the Indian Ocean in recent years {200fhe new figures are considdrmore
reliable than those existing in the past.

Artisanal fisheries of India and Oman: Although these countries report catches of longtail tuna, until recently tt
catches have not been reported by gear. The IOTC Secretariat used alternative infoonaasan the catches
reported by Oman by gear. The catches of India were also reviewed by the independent consultant in 2012
assigned by gear on the basis of official reports and information from various alternative sources. The catche:
longtail wuna from Oman and India represent around 14% of the total catches of this species in recent ye:
(2010 12).

Artisanal fisheries of Myanmar and Somalia: None of these countries have ever reported catches of longtail t
to the IOTC Secretariat. While cattevels are unknown they are unlikely to be substantial.

Other artisanal fisheries: The IOTC Secretariat had to estimate catches of longtail tuna for the artisanal fisher
of Yemen (no data reported to the IOTC Secretariat) and until recently Malsyiacatches of the main
neritic tunas aggregated and reported as longtail).

Discard levels are believed to be very low although they are unknown for most fisheries.

Changes to the catch series: Although there have not been significant changes tbdise et of longtail tuna
since the WPNT meeting in 2012, the IOTC Secretariat has conducted revisions to the catch series for sc
fleets, primarily Malaysia following an IOTFOFCF data mining missing in January 2014. Indonesia is also
subject to an oigoing review of the catcheries by the IOTC Secretariat, and further improvements to the catch
series for longtail in particular are expected for WPNT in 2015.
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Fig. 3. Longtail tuna: Nominal catch; uncertainty of annual catch estimates {2903Q). Catches are asses
against IOTC reporting standards, where a score of 0 indicates catches that are fully reported according
standards; catches assigned a score of betwée@ @o not report catch data fully by gear and/or species
partially adjusted by gear and species by the IOTC Secretariat) or any of the other reasons provid¢
document; catches with a score of 8 refer to fleets that do not report catah tthet3QTC (estimated by the 10T
Secretariat). (Data as of May 2014)

Longtail tunai Effort trends
Effort trends are unknown for longtail tuna in the Indian Ocean
Longtail tunai Catch pefi uniti effort (CPUE) trends

Catchandeffort series aravailable from some fisheries but they are considered highly incomplete (Table 2). In mos
cases catchndeffort data are only available for short periods of time. Reasonably long catches and effort serie
(extending for more than 10 years) are only amd for Thailand small purse seine vessels and gillnet vessels

(Fig. 4).

TABLE 2. Longtail tuna: Availabilityof catches and effort series, by fishery and year (1BFT2). Note that no
catches and effort are available at all for T9%Y1.

Gear-Fleet 70 |72 [74 [76 [78 [80 [82 |84 |86 |88 [90 [92 [94 [96 [o8 Joo Jo2 Joa [os [os
PSS-Malaysia
PSS-Thailand
PS-Iran, IR
PS-Seychelles
PS-NEI
GILL-India
GILL-Indonesia
GILL-Iran, IR
GILL-Malaysia
GILL-Oman
GILL-Pakistan
GILL-Thailand ||
LINE-Australia
LINE-Indonesia

LINE-Malaysia

LINE-Oman

LINE-Yemen

OTHR-Australia 4

OTHR-Indonesia -
OTHR-Malaysia
OTHR-Oman

" Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available inda@la3€ Furthermomatchand
effort data are sometimes incomplete for a given yeasting only for short periods
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Fig. 4. Longtail tuna:Nominal CPUE series for gillnet (GILL) and coastal purse seine (PSS) fisheries of Th
derived from the available catches and effort data (12952).
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Longtail tunai Fish size or age trends (e.g. by length, weight, sex and/or maturity)

T

= =4

The size of longtail tunas taken by the Indian Ocean fisheries typically ranges between 20 and 100 ¢
depending on the type of gear used, seasul location (Fig. )5 The fisheries opating in the Andaman

Sea (coastal purse seines and trolling) tend to catch longtail tuna of small s#eq@) while the gillnet
fisheries of Iran and Pakistan (Arabian Sea) catch larger speciméd9Qamn).

Catchat-Size(Age) table€atchesat-Sizeare not available for the longtail tuna due to the paucity of size
data available from most fleets (Table 3) and the uncertain status of the catches for this species (Fig.
Length distributions derived from the data available for gillnet fisheriestav@rsin Fig. 5. No data
available for all other fisheries.

Sex ratio data have not been provided to the Secretariat by CPCs.

Trends in average weight can only be assessed for Iranian gillnets but the amount of specimens meast
has been very low for a nirar of years (i.e., below the minimum sampling standard of one fish per tonne
of catch recommended by the IOTC Secretaribéible 3. The length frequency data available from the
mid-eighties to the early nineties was obtained with the support of the (R®-Pacific Tuna
Programme); unfortunately, the data collection did not continue after the end of the IPTP activities.

TABLE 3. Longtail tuna:Availability of length frequency data, by fishery and year (12812f. Note that no length
frequency datare available at all for 1950982.

Gear-Fleet 80 [82 [84 [86 [88 [90 [92 [94 o6 Jos Joo Jo2 Jo4 Jos Jos [10 J12
PSS-Malaysia
PSS-Thailand
PS-Iran [ [
GILL-Indonesia [ ]
GiLLiran I N [ TT1T71 [

GILL-Malaysia
GILL-Oman
GILL-Pakistan O

GILL-Sri Lanka [ [ 11

LINE-Indonesia |_|
LINE-Iran

LINE-Malaysia . D:-
LINE-Oman

OTHR-Indonesia | | |

Between 1,200 and 2,399 specimens measured

Key More than 2,400 specimens measured
Less than 1,200 specimens measured

8 Note trat the above list is not exhaustive, showing only the fisheries for wtzetdatare available in the IOTC database. Furthermore, when avasiable
datamay not be available throughout the year existing only for short periods
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Fig. 5. Longtail tuna:Left - length frequency distributions for gillnet fisheries (total amount of
measured by 1cm length class) derived from data available at the IOTC Secretariat. The blac
circles (to the left of each distribution) indicate the minimum sampgtiagdard set by IOTC of one fis
per metric tonne; the green proportional circles indicate the relative sampling coverage in each
circles with areas greater than the minimum sampling standard indicate relatively high sa
coverage in a giveyear). Right Number of longtail specimens sampled for lengths, by fleet (gi

only).
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APPENDIX IVE
MAIN STATISTICS FOR INDO-PACIFIC KING MACKEREL (SCOMBEROMORUS GUTTATU S)

Extract from I0TC 20141 WPNT@! 07 Rev_1
Indo-Pacific king mackereli Fisheries and catch trends

The IndePacific king mackeréiis mostly caught by gillnet fisheries in the Indian Ocean but significant numbers are
also caught trollingTable 1, Fig. L The catch estimates for IndRacific king mackerel were derived fromryesmall
amounts of information and are therefore highly uncéftain

TABLE 8. Indo-Pacific king mackerelBest scientific estimates of the catches of Rdmific king mackerel by
type of fishery for the period 195R012 (in metric tonnesjData as oMay 2019

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine| 0 0 35 589 781 930 857 788 693 704 1,068 1,276 1,610 1,129 1,263 1,268

Gillnet 4,213 6,748 | 13,533 | 16,559 | 21,254 | 23,065( 21,007 | 21,846| 18,054 | 20,249 | 26,173 | 31,969 | 31,744| 26,113 | 28,337 | 29,044

Line 404 500 1,184 | 1,880 2,286 2,608 2,219 2,346 2,116 2,085 3,027 3,635 3,945 3,197 3,447 3,419

Other 13 21 48 3,879 5,110 9,319 7,743 8,195 7,873 8,127 | 10,627 | 12,193 | 15,768 | 11,642 | 12,587 | 12,700

Total 4,630 | 7,269 | 14,801 | 22,907 | 29,431 | 35,922| 31,826 | 33,176 | 28,736 | 31,164 | 40,895| 49,072 | 53,068 | 42,082 | 45634 | 46,430

The catches provided in Tableare based on the information available at the IOTC Secretariat and the following
observations on the catches cannot currently be verified. Estimated catches have increased steadily since the
196006 s, reaching around 23@000tMmpYthetmidi 9n9 Ot hse w haet ne cladt 7cOhdes:
until around 2006. Since the 1a2000s catches have increased sharply, to over 40,000 t, with the highest catche
recorded in 2009 at around 53,000 t.

In recent years, the countries attributed wifite highest catches are India (40%) and Indonesia (27%) and, to a lesse
extent, Myanmar and Iran (19%) (Fig. 2), accounting for over 85% of the total catches of king mackerel. Catches
king mackerel in the eastern Indian Ocean have been higher im yeces.
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Fig. 1. Indo-Pacific king mackerel: Annual catches of IREacific king mackerel by gear recorded in the 10
database (1952012).

® Hereinafter referred tasKing mackerel
10 The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of processiagaegnirfn the presence of

conflicting catch reports, the level of aggregation of the catches by spad@sgear, and the occurrence of a@porting fisheries for which catches had to be
estimated.
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Fig. 2. Indo-Pacific king mackerelAverage catches in the Indian Ocean over the periodi2@]1@y country.
Countries are ordered from left to right, according to the importance of catches dé?daific king mackere
reported. The red line indicates the (cumulative) proportion of catches ofPbmific king mackerel for th
countries concerned, ovidte total combined catches of this species reported from all countries and fisheries

Indo-Pacific king mackereli Uncertainty of catches
Retained catches are highly uncertain (Fig. 3) for all fisheries due to:

1 Aggregation: IndePacific king mackerels are usually not reported by species being aggregated witt
narrowbarred Spanish mackerel or, less frequently, other small tuna species.

1 Mislabelling: IndePacific king mackerels are usually mislabelled as natvawed Spanish mackerel, their
catches reported under the latter species.

1 Underreporting: the catches of In@acific king mackerel may be not reported for some fisheries catching
them as a bycatch

It is for the above reasons that the catches of-Paltific king mackerel in the IOTC database are thought to represent
only a small fraction of the total catches of this species in the Indian Ocean.

9 Discard levels are believed to be low although they are unknown for most fisheries.

1 Changes to the catch seriesiefe have not been significant changes to the catches oPhwific king
mackerel since the WPNT in 281
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Fig. 3. Indo-Pacific king mackerel: uncertainty of annual catch estimates (283@). Catches are assessed agd
IOTC reporting standards, wieea score of O indicates catches that are fully reported according to IOTC sta
catches assigned a score of between & do not report catch data fully by gear and/or species (i.e., pa
adjusted by gear and species by the IOTC Secretariatjyoof the other reasons provided in the document; ca

with a score of 8 refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretarig
as of May 2014)
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Indo-Pacific king mackereli Effort trends
Effort trendsare unknown for Indéacific King mackerel in the Indian Ocean.
Indo-Pacific king mackereli Catch peri uniti effort (CPUE) trends

Catchandeffort series are not available for most fisheries and, when available, they refer to very short perioc
(Table2). This makes it impossible to derive any meaningful CPUE from the existing data.

TABLE 2. Indo-Pacific king mackerelAvailability of catches and effort series, by fishery and year ((12002)".
Note that no catches and effort are available at all960 85

Gear-Fleet 70 [72 [74 J76 |78 [80 [82 [s4 ﬁs [88 [90 [92 J94 [96 [98 Joo [o2 Jo4 Jos Jos 10 [12
PSS-Indonesia

LINE-South Africa .

LINE-Yemen ]

Indo-Pacific king mackereli Fish size or age trends (e.g. by length, weight, sex and/or maturity)

i Trends in average weight cannot be assessed for most fisheries. SamplegRaicifidking mackerel are
only available for the coastal purseiners of Thailand and gillnets of Sri Lanka but they refer to very short
periods and the numbers sampled are very small (Table 3).

1 CatchatSize data are not available for the If@acific king mackerel due to the paucity of size data
available from mosfieets Table 3 and the uncertain status of the catches for this specieS)Fig.

i Sex ratio data have not been provided to the Secretariat by CPCs.

TABLE 3. Indo-Pacific king mackerelAvailability of length frequency data, by fishery and year (12802)*2 Note
that no length frequency data are available at all for 1850

Gear-Fleet 80 [82 [84 [86 [88 [90 [92 94 [96 [9s [oo Jo2 Joa Jos Jos [10 [12
PSS-Thailand [ 11
GILL-Sri Lanka | | | | | |

Between 1,200 and 2,399 specimens measured
Less than 1,200 specimens measured

Key g More than 2,400 specimens measured

1 Note that the above list is not exhaustive, showing only the fisheries for which catches and effort are available indaab@a3€ Furthermore, when
available catches and effort may not be available throughout the year existing only for short periods

12 Note that the above list is not exhaustive, showing only the fisheries for sib&chataare available in the IOTC database. Furthermore, when asiabl
datamay not be available throughout the year existing only for short periods
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APPENDIX IVF
MAIN STATISTICS FOR NARROW-BARRED SPANISH MACKEREL (SCOMBEROMORUS
COMMERSON)

Extract from IOTC 20141 WPNT@! 07 Rev_1
Narrow-barred Spanish mackerél Fisheriesand catch trends

Narrowbarred Spanish macketis targeted throughout the Indian Ocean by artisanal and recreational fishers. The

main method of capture is gillnet, but significant numbers of are also caught trékibig (L,Fig. 1).

TABLE 7. Narrowbarred Spanish mackerel: Best scientific estimates of the catchesrofvbarred Spanish
mackereby type of fishery for the period 1962012 (in metric tonnesjData as of May 2004

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Purse seine| 0 0 284 2,352 4,136 5,435 4,692 4,563 4,695 7,326 5,918 6,654 8,358 8,916 9,020 7,200
Gillnet 8,680 | 16,862 | 29,732 | 51,762 | 60,008 64,364 63,078 61,989 53,775 65,161 69,222 73,058 72,112 75,172 80,611 80,613
Line 2,581 | 3,300 | 7,106 | 14,464 | 14,741 | 19,140| 17,365| 17,398 | 16,950| 19,272 | 20,077 | 24,103 | 25,714 | 25,729 | 27,762| 28,730
Other 57 96 468 5,614 9,739 | 20,995| 18,285| 19,528 | 18,327 | 23,309 | 24,271 | 23,652 | 27,933| 25589 | 27,869| 26,790
Total | 11,318 | 20,258 | 37,590 | 74,192 | 88,624 | 109,934 103,420 | 103,478 | 93,747 | 115,068 | 119,487 | 127,467 | 134,116 | 135,406 | 145,261 | 143,333

Thecatch estimatefor narrowbarred Spanish mackerel were derived from very small amounts of information and are
thereforehighly uncertaifi’. The catches provided in Tableare based on the information available at the 10TC
Secretariat and the following observations on the catches cannot currently be verified. The catches-barraadow
Spanish mackerel increasé#dm around 50,000 tthe lale9 706s t o over -1990680 Thé
catches of narrovwarred Spanish mackerel were recorded in 2011, amounting to 145,000 t. ldarred Spanish
mackerel is caught in both Indian Ocean basins, with appetely equal proportions of catches recorded in the East
and West Indian Oceaince the mie2000s

In recent years, the countries attributed with the highest catches of #mrmd Spanish mackerel are Indonesia
(28%) and India (22%) and, to a lesser extent, I.R. Iran, Myanmar, the UAE and Pakistan (26%) (Fig. 2).
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g 120 ® Gillnet
g 100
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8
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o W o ") o v o W o u o [ o
("2 %2l O O ~ r~ o0 o0 o D o o —
[=)] [=2] (=) (=) N (=)} o [=)] =3] (o)) (=] (=] o
- L Lo -4 i -y L] Lo L} i ™~ o~ ~
Fig. 1. Narrowbarred Spanish mackerel: Annual catches of nalvamwed Spanish mackerel by gear recorite
the I0TC database (1968012

13 Hereinafter referred to as Spanish mackerel
14 The uncertainty in the catch estimates has been assessed by the Secretariat and is based on the amount of proedssiracceqguir for the presence of

conflicting catch reports, the level of aggregation of the catches by speciesgeat,cand the occurrence of a@porting fisheries for which catches had to be
estimated

Page69 of 90



IOTCi 20241 WPNTO4I R[E]

40
85% 88%
30
= ® Other gears
(] .
S Purse Seine
= 20 Line
g B Gillnet -
.—'E |
o
F 10
" =] I . 9 =
S 2 < o Eel c c o 3 = m ;
i ¢ B E Sy B T B % 3% i
s s 38 3 £ o § A% EE
= s =g % ° <
= =
Fig. 2. Narrowbarred Spanish mackerd@lveragecatches in the Indian Ocean over the period 2020by country.
Countries are ordered from left to right, according to the importance of catches of-barredr Spanish macker
reported. The red line indicates the (cumulative) proportion of catches Haarosd Spanish mackerel for t
countries concerned, over tteal combined catches of this species reported from all countries and fisheries.

Narrow-barred Spanish mackerél uncertainty of catches

Retained catches are uncertain (Fig. 3), notably for the following fisheries:

9 Artisanal fisheries of Indonesia andlla: Indonesia and India have only recently reported catches of Spanish
mackerel by gear, including catches by gear for the years @8Gd 200708, respectively. In the past, the
IOTC Secretariat used the catches reported in recent years to breayrdgatas for previous years, by gear
and species. However, in a review conducted by the IOTC Secretariat by an independent consultant in 2(
the catches of narrearred Spanish mackerel were reassigned by gear. In recent years, the catches
narrowbarred Spanish mackerel estimated for Indonesia and India component represent around 50% of t
total catches of this species in recent years.

9 Artisanal fisheries of Madagascar: To date, Madagascar has not reported catches ebaraed\Bpanish
mackerel tothe I0TC. During 2012 the IOTC Secretariat conducted a review aiming to break the catche
recorded in the FAO database as narbamed Spanish mackerel by species, on the assumption that all
catches of tunas and tulike species had been combined undhés hame (the review used data from various
sources including a reconstruction of the total marine fisheries catches of Madagasc&a2(qQ8g0
undertaken by the Sea Around Us Project). The new catches estimated are thought to be very uncertain.
Artisanalfisheries of Somalia: Catch levels are unknown.

Other artisanal fisheries UAE do not report catches of nabamned Spanish mackerel by gear. Although
most of the catches are believed to be taken by gillnets, some fizarmed Spanish mackerel may beoal
caught by using small surrounding nets, lines or other artisanal gears. In addition, Thailand report catches
narrowbarred Spanish mackerel and IfA@acific king mackerel aggregated.

1 All fisheries: In some cases the catches of seerfish speciessiabeatied, the catches of IndRacific king
mackerel and, to a lesser extent, other seerfish species, labelled asharemhSpanish mackerel. Similarly,
the catches of wahoo in some longline fisheries are thought to be mislabelled ashzarsalvSpaish
mackerel. This mislabelling is thought to have little impact in the case of the Haarosd Spanish mackerel
but may be important for other seerfish species.

Discard levels are believed to be low although they are unknown for most fisheries.

Changes to the catch serid$iere have been no major revisions to the catch series of Raaroed Spanish
mackerel since the WPNT meeting in 2013.
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Fig. 3. Narrowbarred Spanish mackeréIncertainty of annual catch estimates (19811 2). Catches am@ssesse(
against IOTC reporting standards, where a score of 0 indicates catches that are fully reported according
standards; catches assigned a score of betwéef @o not report catch data fully by gear and/or species
partially adjusted ¥ gear and species by the IOTC Secretariat) or any of the other reasons provided
document; catches with a score of 8 refer to fleets that do not report catch data to the IOTC (estimated by
Secretariat). (Data as of May 2014)

Narrow-barred Spanish mackerel Effort trends
Effort trends are unknown for narrewarred Spanish mackerel in the Indian Ocean.
Narrow-barred Spanish mackerdl Catchi peri uniti effort (CPUE) trends

Catchandeffort series are available from some fisheries but thegaisidered highly incomplet@dble 3. In most
cases catchndeffort data are only available for short period®easonably long catedndeffort data series
(extending for more than 10 years) are only available for Sri Lanka gillnets (Fig. 4). Thescatcheffort recorded
are, however, thought to be unrealistic due to the dramatic changes in CPUE recorded in 2003 and 2004.

TABLE 2. Narrowbarred Spanish mackerelvailability of catches and effort serielgy fishery and year (1970
2012) Note that n@atches and effort are available at all for 180 and 200810.
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