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The designavns employed and the presentation of material in this publication
and its lists do not imply the expression of any opinion whatsoever on the part
of the Indian Ocean Tuna Commission (IOTC) or the Food and Agriculture
Organization (FAO) of the United Natis concerning the legal or
development status of any country, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries.

This work is copyright. Fair dealing for study, research, news reporting,
criticismor review is permitted. Selected passages, tables or diagrams may be
reproduced for such purposes provided acknowledgment of the source is
included. Major extracts or the entire document may not be reproduced by any
process without the written permissiofitioe Executive Secretary, IOTC.

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

Contact details:

Indian Ocean Tuna Commission
Le Chantier Mall

PO Box 1011

Victoria, Mahé, Seychelles
Ph:+248 4225 494

Fax: +248 4224 364

Email: secretariat@iotc.org
Website http://www.iotc.org
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STANDARDISA TION OF |IOTC WORKING PARTY AND SCIENTIFIC COMMITTEE REPORT
TERMINOLOGY

SC16.07 (para. 23 The SC ADOPTED the reporting terminology contained ifppendix 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 TERM INOLOGY CONTAINED IN THIS REPORT

Level 1: From a subsidiary body of the Commission to the next level in the structure of the Commission:
RECOMME NDED, 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 considafatidorsement (e.rom a Working
Party to the Scientific Committee; from a Committee to the Commission). The intention is that the highe
body will consider the recommended action for endorsement under its own mandate, if the subsidiary bo
does not akady have the required mandate. Ideally this should be task specific and contain a timeframe f
completion.

Level 2: From a subsidiary body of the Commission to a CPC, the IOTC Secretariat, or other body (not the
Commission) to carry out a specifieddia
REQUESTED: This term should only be used by a subsidiary body of the Commission if it does not wish tc
have the request formally adopted/endorsed by the next level in the structure of the Commission. For examj
if a Committee wishes to seek additibimput 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 undertaken. Ideally
should be task specific and contain a timeframe for the completion.

Levd 3: General terms to be used for consistency:
AGREED: Any point of discussion from a meeting which the IOTC body considers to be an agreed cours
of action covered by its mandate, which has not already been dealt with under Level 1 or level 2 above
general point of agreement among delegations/participants of a meeting which does not need to |
considered/ adopted by the next | evel in the Con
NOTED/NOTING : Any point of discussion from a meeting which the IOTC body considers to betémpo
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 the reader of and IOTC
report, the importance of the relevant paragraph. However, other terms agedconsidered for
explanatory/informational purposes only and shall have no higher rating within the reporting terminology hierarchy thi
Level 3, described above (e@ONSIDERED; URGED; ACKNOWLEDGED ).
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EXECUTIVE SUMMARY

The 1"Session of the I ndian Ocean Tuna ¢bTumas (SWBTT)owa
held in Montpellier, France, from 238 October 2015. The meeting was openethbyhaiperson Dr M. Shiham
Adam (Maldives)who welcomed participants and Vigehair, Dr Gorka Merino (EU,Spain). A total @i
participants attended ti8ession (53 in 2014, 46 in 2013)cluding the invited experr Simon Hoylga consultan!
from New Zealand who received funding from the IOTC E8tF), and the IOTC Stock Assessment consultant
yellowfin tuna),Mr Adam Langley.

The following are aubsebf the complete recommendations from the WETTD the Scientific Committee, whic
are provided af\ppendixX.

Report of the 2 CPUE workshop on longline fisheries

WPTT17.02 (para. 11} NOTING that the Taiwan,China longline CPUE in southern regions is affected K
rapid recent growth of the oilfish fishery, and that this is a new fishery with substantially
catchability for tunas, it is important for CPUE indices to adjust for this eiangatchability. Thus
the WPTT RECOMMENDED that future tuna CPUE standardisations should use appro
methods to identify effort targeted at oilfish and related species, and either remove it from the
or include a categorical variable fordating method in the standardisation. The oilfish data vari
should be provided to data analysts producing the CPUE index.

WPTT17.03 (para. 11 The WPTTNOTED that differences between the Japan and Taiwan.China lor]
CPUE indices were examined and attributed to either low sampling coverage of logboc
(between 19822000) or misreporting across oceans (Atlantic and Indian oceans) for bigey
catches between 20024 for Taiwan,China. The WPTRECOMMENDED the 1) deviopment of
minimum criteria (e.g. 10% using a simple random stratified sample) for logbook coverage
data in standardisation processes; and 2) identifying vessels through exploratory analysis t
misreporting, and excluding them from the datas¢he standardisation analysis.

WPTT17.04 (para. 113 The WPTTRECOMMENDED that:
1 more credence should be given to CPUE indices based on operational data, since an
these data can take more factors into account, raadgistis are better able to check the datg
inconsistencies and errors.

1 Taiwan,China fleets provide all available logbook data to data analysts, representing |
and most complete information possible. This stems from the fact that the datasetyc
used by scientists from Taiwan,China is incomplete and not updated with logbooks thg
after finalisation.

1 that vessel identity information for the Japanese fleets for the period prior to 1979 shi
obtained either from the original logbootis from some other source, to the greatest ex
possible to allow estimation of catchability change during this period and to permit ¢
analysis using vessel level data. During this period there was significant technological
(e.g. deep freexs) and targeting changes (e.g. yellowfin tuna to bigeye tuna).

1 examining operation level data across all longline fleets (Rep. of Korea, Japs
Taiwan,China) will give us a better idea of what is going on with the fishery and
especially if sora datasets have low sample sizes or effort in some years, and othe|
higher sample sizes and effort, so we have a representative sample covering the broa
in the Indian Ocean. This will also avoid having no information in certain strafeedtavere
not operating there, and avoid combining two indices in that case.

WPTT17.05 (para.11% NOTING paragraph 113he WPTTRECOMMENDED that continued work on join
analysis of operational cdét@and effort data from multiple fleets be undertaken, to further dey
methods and to provide indices of abundance for IOTC stock assessments.
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Review of the draft, and adoption of the Report of thd"Session of the WPTT

WPTT17.8 (para.16% The WPTTRECOMMENDED that theScientific Committeeonsider the consolidate
set of recommendations arising from WPTTfrovided atAppendix X as well as the manageme
advice provided in the draft resaerstock status summary for each of the tin@gcal tuna specie
under the IOTC mandate, and the combined Kobe plot for the three species assigned a st
in 2015 Eig. 10:

0 Bigeye tunaThunnusobesu¥i Appendix VI
o Skipjack tunaKatsuwonus pelamis Appendix VII
0 Yellowfin tuna (Thunnus albacarg$ Appendix VI
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Fig. 10.Combined Kobe plot for bigeye tuna (black: 2013), skipjack tuna (brown) 20idyellowfin
tuna (grey: 2015) showing the estimates of current stock size (SB) and current fishing mortality (F)
relation to optimal spawning stock size and optimal fishing mortality. Cross bars illustrate the range |
uncertainty from the model ranNote that for skipjack tuna, the estimates are highly uncertaiwsas F
is poorly estimated, and as suggested for stock status advice it is better i@siseBomass reference
point and C(t) relative to %sy as a fishing mortality reference point.

Stock status
A summary of the stock status for tropical tuna species under the IOTC mandate is groVisdd 1.
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Table 1.Status summary for speciestadpicaltuna under the I0OT@andate

*Fmsy (80% CI):

SBusy (1,000 t) (80% ClI):
*F2013Fmsy (80% CI):
SB0135Busy (80% ClI):
SBr019SBo (80% CI):

Stock Indicators
Bigeye tuna Catch in 20 | 100,231t
Thunnus Average catch 2I0i 2014: | 102,214t
obesus MSY (1000 t)(plaus!ble range)] 132 (98 207)
Fusy (plausible range){ n.a. (n.d@.n.a.)
SBusy (1,000 t)(plausible | 474 (295677)
range):
Fao12Fvsy (plausible range)] 0.42 (0.210.80)
SBr0125Bwsy (plausible range)] 1.44 (0.872.22)
SB2014SBo (plausible range)] 0.40 (0.270.54)
Skipjack tuna Catch in 204: | 402,229t
Katsuwonus Average catch 20 2014: | 432467t
pelamis MSY (1000 t) (80% Cl):| 684 (550849)

0.65 (0.510.79)
875 (708 1,075)
0.42(0.250.62)
1.59 (1.132.14)
0.58 (0.530.62)

Yellowfin tuna

Thunnus
albacares

Catch 2014:

Average catch 201@014:
MSY (1000 t) (80% CI):
Fusy (80% CI):

SBwsy (1,000 t) (80% CI):
Faou/Fvsy (80% ClI):
SB201/SBusy (80% ClI):
SB2014SBo (80% ClI):

430,327t
373,824t
421 @404 439

0.165(0.162 0.169
1,217(1,165 1,269

1.34(1.021.67)
0.66(0.58 0.74)
0.23(0.21 0.36)

2008 | 2009 | 2010 | 2011

2012 | 2013

2014 | 2015

Advice to the Commission

No new stock assessment was carried out for bigeye tu
2014o0r 2015 thus, stocktstus is determined on the basis
the 2013 assessment and other indicators presentedarn0]
the weightof-evidence available in 2015, the bigeye tuna st
is determined to bewot overfished and is not subject to
overfishing.

If catch remains belowthe estimated MSY levels, the
immediate management measures are not required. How
continued monitoring and improvement in data collecti
reporting and analysis is required to reduce the uncertain
assessments.

<Click herefor full stock status summary

No new stock assessment was carried out for skipjack tu
2015, thus, stock status is determined on the basis of the
assessment and otherdicators presented in 2018n the
weightof-evidence available in 2015, the skipjack tuna st
is determined to beot overfished and is not subject to
overfishing.

If catch remains below the estimated MSY levels, t
immediate management measures ateraquired. However
continued monitoring and improvement in data collecti
reporting and analysis is required to reduce the uncertain
assessments.

<Click here for full stock status summary

In 2015, three models were applied to the yellowfin tuna st
all of which give qualitatively similar results. Stock status
based on the Stock Synthesis Ill model formulation. the
weightof-eviden@ available in 2015, the yellowfin tuna sto
is determined to beverfishedandsubject to overfishing.

The stock status determination changed in 2015 as a (¢
result of the large and unsustainable catches of yellowfin
taken over the last three)(§ears, and the relatively lo
recruitment levels estimated by the model in recent years
Commission does not currently have any Conservation
Management Measures in place, other than the FAD limitg
measure (Resolution 15/08, which is yet todvaluated) to
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regulate the fisheries for yellowfin tuna. Given the short t
projected decline in stock status if catches are maintaineg
increased from 2014 levels, catches should be reducs
conformity with the decision framework described
Resoltion 15/10.

<Click here for full stock status summary

* Not estimable accurately in 98 as ascending limb missing from equilibrium yield curve.
** Estimated probability that the stock is in the respective quadrant of thepailishown below), derived from the confidence intervals associated with the current stock status
Colour key Stock overfished(SBa/SBwsy< 1) | Stock not overfished (SB/SBusvO ]

Stock subject to overfishingf&/Fusy> 1)
Stock not subject to overfishingy&/FusyO 1
Not assessed/Uncertain
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1. OPENING OF THE M EETING

1. TheI™Session of the Indian Ocean Tuna Commi s siwasnds
held in Montpellier, France from 2328 October 2015 The meeting was opened lie Chaiperson
Dr M. Shiham Adam (Maldivesyvho welcomed participantand ViceChair, Dr Gorka Merino (EU,Spain
A total of 44 participants attended the SessiéB (n 214,46 in 2013), mcluding the invited experDr Simon
Hoyle (a consultant from New Zealand who received funding from the IOTA%®H, and the IOTC Stock
Assessment consultant (for yellowfin tuna), Mr Adam Langlée list of participants is providext Appendix |

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

2. TheWPTT ADOPTED the Agendarovided a Appendix Il The documentpresented to thé&/PTT17 are listed
in Appendixlll.

3. THE IOTC PROCESS OUTCOMES, UPDATES AND PROGRESS

3.1 Outcomes of thad 7th Session of the Scientific Committee

3. The WA'T NOTED paper IOTG 2015 WPTT17i 03which outlined the main outcomes of th&" Session of the
Scientific Committe¢SC17), specificallyrelated to the work of the WIH, andAGREED to consider how best
to progress thesissues at the present meeting

4. The WPTTNOTED that in 204, the SC made a number of requests in relation to the WeEpbrt (noting
that updates on Recommendations ofSKH7 are dealt with undehgenda item 3.4€elow). Those requests and
the associated responses from thelWF7 are provided below for reference.

1 CPUE standardisations

0 (Para. 73NOTING the substantial work done in 2014 on|@P standardisations since the workshop
addressing this issue in 2013, but also that further work is required, tIEENBORSEDthe workplan
developed by Japan, Rep. of Korea and Taiwan,China for intersessional work, and for this to be carrie
out on the logline CPUE standardisation issues for bigeye tuna and yellowfin tuna (Appendix 1X
(para. 73 of the SC16 Report)

0 (Para. 74)'he SONOTED the workplan developed for purse seine CPUE standardisation, and though
a lower priority than the workplan developeul the longline CPUE standardisation, alEBlDORSED
it if funding were available to address this issue (Appendix X). However, this would be better evaluate
after the results and progress of the FADFamt working group since it is essential for a purseee
standardisation process to include information on FA[Para. 74 of the SC16 Report)

5. The WPTTNOTED the statement made by the participant from the Republic of Mauritius, which reiterates the
position conveyed in the statements made by the RemflMauritius at the 19 Session of the Commission and
contained in RepotDTCi 2015 SC19 R atAppendix Va

3.2 Outcomes of thd 9 Session of the Commission

6. The WPTTNOTED paper IOTG2015i WPTT 171 04 which outlined the main outcomes of t§& $ession of the
Commission, specifically related to the work of the WPTT AGREED to consider how best to provide the
Scientific Committee with the information it needs, inordestat i sfy the Commi ssi ono:
course of the current WPTT meeting.

7. The WPI'T NOTED the 11 Conservation and Management Measures (CMMs) adopted af'tBesk®on of the
Commission (consisting of 11 Resolutions and 0 Recommendationsjeassdelow:

IOTC Resolutions

1 Resolution 15/010n the recording of catch and effort data by fishing vessels in the IOTC area of
competence

1 Resolution 15/02On mandatory statistical reporting requirements for IOTC Contracting Parties and
Cooperating NorCortracting Parties (CPCs)

1 Resolution 15/0®n the vessel monitoring system (VMS) programme
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1 Resolution 15/040oncerning the I0TC record of vessels authorised to operate in the IOTC area of
competence

Resolution 15/0%n conservation measures for striped rirgarblack marlin and blue marlin

Resolution 15/06 On a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna, and a
recommendation for netargeted species caught by purse seine vessels in the IOTC area of competence
Resolution 15/0Dn the use adrtificial lights to attract fish to drifting fish aggregating devices
Resolution 15/08rocedures on a fish aggregating devices (FADs) management plan, including a
limitation on the number of FADs, more detailed specifications of catch reporting fransé&t, and

the development of improved FAD designs to reduce the incidence of entanglemethafei@pecies
Resolution 15/0®n a fish aggregating devices (FADs) working group

Resolution 15/1@n target and limit reference points and a decisiomiea/ork

Resolution 15/110n the implementation of a limitation of fishing capacity of Contracting Parties and
Cooperating NorContracting Parties

The WPAT'T NOTED that pursuant to Article 1X.4 of the IOTC Agreement, the above mentioned Conservation anc
Manaement Measures became binding on Members, 120 days from the date of the notification communicated
the IOTC Secretariat in IOTC Circular 201819 (i.e.10 September 2016

NOTING that the Commission also made a number of general comments and requleeteecommendations
made by the Scientific Committee in 2014, which have relevance for ther{¢ietails as follows: paragraph
numbers refer to the report of the Commission (I02@5 S19 R): the WHT AGREED that any advice to the
Commission would be prided in the relevant sections ofgheport below.

E | E

= —a =9

Par aThea 0OCom@ONSIi DBIRIEED | i st of recommeApdpaen)imso nna d
i t2s014 rle®@OTOtIAGIR)t hat related specifically to t
ENDORStElDe | i st of recommendations as its own, w h
in this Report (S19) and incorporated within Co
Sesain@n as adopted for i meplaprpernotvaetd oann nausa |d ebt uadi gl eetc
(pax@af 1Rhepdrt)

1 Yellowfin tuna

o (Para. 2% The CommissioiNOTED that although no new stock assessment was carried out for
yellowfin tuna in 2014, previous estimates Maximum Sustainable Yield (MSigfwhole Indian
Ocean was 344,000 t with a range between 290488000 t. Management advice from the SC
indicated that annual catches of yellowfin tuna should not exceed the lower range of MSY (300,000
in order to ensure that stock biomass levaisld sustain catches at the MSY level in the long term.
Catches have exceeded this level in 2011, 2012 and 2013 (402,084 t).

o0 (Para2%The CommissioNOTED that no proposals for yellowfin tuna Conservation and Management
Measures were tabled for the Sessi

1 Meeting Participation Fund

0 (Para. 3y The CommissioNOTED that the MPF was used to fund the participation of a reduced
number of national scientists to the Working Parties in 2014 (49 in 2014; 58 in 2013; 42 in 2012), all
of which were required to suoibt and present a working paper at the meeting.

0 (Para. 33 The CommissiorNOTED that at its 2014 meeting, the Scientific Committee had
recommended that the Meeting Participation fund be maintained into the future and increased back
its original allocaton of $200,000 per year (see recommendations SC17.34, para.Ak1pgr the
IOTC Rules of Procedure (2014), the SC had reminded the I0TC Secretariat that the MPF budge
should be spent at the ratio of 75:25 (science:-soience meetings) which would etgao
US$150,000 science: US$50,000 fsmience meeting

0 (Para. 39 The CommissioAGREEDthat the MPF budget remains important and therefore provisions
according to the estimated needs will be integrated into the budget.

1 Consultants

o (Para. 4D NOTING theSci ent i fi c Commi tteeds attempts t
consultancies which it had requested funding for in 2016, in particular, that the High priority projects
were those which it felt must be undertaken in 2016, the CommREQWESTEDthat only those
Hi gh priority projects I|Iisted in the Scientif
budget, with exceptions detailed in other areas of the S19 report.
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3.3 Review of Conservation and Management Measures relating to tropical suna

10. The WPTTNOTED paper IOTC 20151 WPTT17 05 which aimed to encourage participants at the WRTd 1
review some of the existing Conservation and Management Measures (CMM) relevant tropical tunas, noting t
CMMs contained in document IOTQ0151 WPTT17i 04; andas necessary to 1) provide recommendations to the
Scientific Committee on whether modifications may be required; and 2) recommend whether other CMMs me
be required.

11. The WPTTAGREED that it would consider proposing modifications for improvement to thetiegi CMMs
following discussions held throughout the current WPTT meeting.

34 Progress on the Recommendations of WIPL6

12. The WPTT NOTED paper IOTC20151 WPTT17i 06 which provided an update on the progress made in
implementing the recommendations from the presi®VPTT meeting which were endorsed by the Scientific
Committee, andAGREED to provide alternative recommendations for the consideration and potential
endorsement by participants as appropriate given any progress.

13. The WHAT RECALLED that any recommendationleveloped during a Session, must be carefully constructed
so that each contains the following elements:
1  a specific action to be undertaken (deliverable);
1 clear responsibility for the action to be undertaken (i.e. a specific CPC of the IOTC, the IOT@ri¢cre
another subsidiary body of the Commission or the Commission itself);
a desired time from for delivery of the action (i.e. by the next working party meeting, or other date);
if appropriate, an approximate budget for the activity, so that the IOT@tS8at may be able to use it as
a starting point for developing a proposal for

1
1

4. NEW |NFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA RELATING
TO TROPICAL TUNAS

4.1 Review of the statistical datavailable for tropicd tunas

14. The WPTTNOTED paper I0OTC2015 WPTT17 07 Rev_1which summarised the standing of a range of data
and statistics received by the IOTC Secretariat for tropical tuna, in accordance with IOTC Resolution 15/C
Mandatory statistical reporting requiremerfiar IOTC Contracting Parties and Cooperating NGontracting
Par t i e s, fothe Pedidad 495®014. The paper also provided a range of fishery indicators, including catch
and effort trends, for fisheries catching tropical tunas in the IOTC area gpietence. It covers data on nominal
catches, catchndeffort, sizefrequency and other data, in particular release and recapture (tagging) data
A summary of the supporting information for the WPTprigvided inAppendix IV.

15. The WPTT NOTED the main tropical tuna data issues that are considered to negatively affect the quality of th
statistics available at the IOTC Secretariat, by type of dataset and fishery, which are proAjuleehitix V, and
REQUESTED that the CPCs listed in the Appendix, make effortsetnedy the data issues identified and to
report back to the WPTT at its next meeting.

16. The WPTTAGREED that all species specific discussion would be placed within the individual species section:
below.

4.2 Review new information on fisheries and associated envinoental data
Climate and oceanographic conditions

17. The WPTTNOTED paper I0OTC2015 WPTT17 09 which provided aroutline of climate and oceanographic
conditions in the Indian Oceaincluding the followingabstract provided by the author:

fiSeveral descriptors of the ocean climate conditions are examined to depict thenimet trend and to
track major changes that may affect the large pelagic ecosystem. We analyse climate indices (SOI, 10l,
wind stress ad rainfall), physical (SST, mixed layer depth) and biological (sea surface chlorophyll
concentration) oceanographic variables, at the large (ocean basin) and regional scale (within specific
areas that are relevant for tuna fisheries). The period consitisréfom September 1997 through August
2015. The ocean climate conditions seen in August 2015 reflect the early stage of development of a positiv
dipole mode, and further development in the wind, SST, Z20 and chlorophyll anomalies are foreseen during
thefourth quarter 2015. The potential impact on purse seine and longline fisheries is discussed, based on
two recent positive dipole events, a strong one in £8id a moderate one in 2006.0

Pagel2of 102



IOTCi 2015 WPTT17 R[E]

18. The WPTTNOTED that the Dipole Mode Index (DMI) can provid&etter description of intemnnual variability
than the Indian Oscillation Index (I0O1), despite a significant correlation between the two indices. DMI is based ¢
temperature anomalies and is a more direct indicator of the fish habitat, whereas otharsmsatmay interfere

when using the I10I.

19. The WPTT NOTED that the intefannual patterns in ocean climate conditions (as depicted by Empirical
Orthogonal Function analysésEOF) may provide useful information for the selection of spatial units for
standardiation of CPUE data. Specific areas where the oceanography fluctuates the most could be ma
informative than the 5x5 degree blocks that are currently weed, fixed griddingcannotaccount for the
oceanographic spatial variability.

Mauritius tropical tuna fishery

20. The WPTTNOTED paper IOTG2015 WPTT17 10which provided aeview of the catch of tropical tunas from
longline and purse seine vessels licensed in Mauritickiding the following abstract provided by the author:

fiThis paper provides a review tife tropical tuna fisheries as recorded by Mauritius, for the national
vessels and foreign vessels that were licensed to fish in the Mauritius EEZ. Annual trends show an increast
in the proportion of yellowfin and bigeye in the total catch from the naltimmgliners vessels over the
past four years from 14% in 2010 to 45% in 2014. Moreover, it is observed that at the height of winter in
the month of July, the catch for both the species is quite low, but that during the summer months, there is ¢
peak forbigeye in September whereas yellowfin peaks in December. Length frequency distribution of bigeye
tuna revealed a distribution range from 81cm to 166¢cm with a majority (90.7%) of the catch consisting of
large size fish measuring more than 100cm fork lerigtb.fork length of yellowfin tuna ranged from 76cm
to 171cm with most of the fish (77.7%) in the-18@ cm rang®1 see paper for full abstract

21. NOTING that, due to lack of enumerators, tuna catches at anchored FADs around Mauritiosyaat reported
to the IOTC the WPTTREQUESTED thatMauritius to overcome this problem as soon as possible.

European Union tropical tuna fishery

22. The WPTTNOTED paper IOTGC2015WPTT17 12 which provided tatistics of the European Union and

associated flags purse seirghfing fleet targeting tropical tunas in the Indian Ocean during-2084 including

the following abstract provided by the author:
fiThe European and associated flags purse seine fishing fleet was composed of a total of 39 distinct purse
seiners and 15 sport vessels in the Indian Ocean in 2014. The total capacity of the fleet has remained
stable during 2002014 at about 46,000 t of fish hold volume. The nominal fishing effort of the fleet
increased by about 10% in 2014 and reached more than 10,600gfidays. In addition, the number of
support vessels increased from 10 to 15 between 2010 and 2014. The total catch of the fleet in 2014 wa
more than 260,000 t and composed of 118,000 t (45%), 123,000 t (47%), and 20,000 t (8%) of yellowfin,
skipjack, and lgeye, respectively. Catches on FaBsociated schools represented 80% of the total purse
seine catch, amounting to about 210,000 t in 2014. YFT represented the bulk of total FSC catch (80%)
which amounted to >50,000 t. Catch of SKJ per successfutdeADncr eased in 2014 t
relation with an increase in their mean weight to 2.9 kg and catch of YFT per successful FSC set has
remai ned stabl e at > 330sed¢ papeefdrfullabsiract t he recent ye

EU,Spain purse seine fishery

23. The WPTTNOTED paper IOTC2015 WPTT17 13which providedstatistics of the EU,Spain purse seine fleet
in the Indian Ocean (1992014) including the following abstract provided by the author:

fiSpanish Purse Seine vessels of the Spanish fleet operate in tHadidesOcean in 2014. Total catches
decreased a 9% in 2014 with respect to 2013, mainly due to the decrease in catches on FADs (11% les
than in 2013). Catches on YTF free schools increase both in number (14% regarding 2013) and in the mear
weitgh of theish (12% kg more per fish than in 2013). Nominal effort measured in searching days and
fishing days remain constant while the total number of sets decreased a 5% regarding 2013. The
distribution area of catches and effort has been concentrated in lesesdi{al® explored (19% less than
in 2013), excluding the North of Madagascar

24. The WPTTNOTED the change in species composition in FAD catches with more yellowfin tuna and less skipjacl
tuna overall.

Efficiency of purse seine vessels

25. The WPTTNOTED paperlOTCi 2015 WPTT17 14 which provided an evaluation of the efficiency of tropical
tuna purse seiners in the Indian Ocean: first steps towards a measure of fishingneftmting the following
abstract provided by the author:
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fiThe evaluation of the fishingffort exerted by purse seiners on tropical tuna requires a constant
monitoring of the changes in individual fishing power of purse seiners due to changes in vessel
characteristics, fishing gears or fishing strategies. Also, since the 1990s, increasihgrawhdrifting

Fish Aggregating Devices have been used by this fleet. As dFADs contribute to a reduction of search times
traditional measures of fishing effort such as search time or fishing time are inappropriate. Here, using
logbook data from the Frem and the Spanish purse seine fleets over 2003, the effects of the
characteristics of purse seiners (length overall, period of construction) and their use of support vessels on
the efficiency of purse seiners are analyzed with Generalized Lineatdv8dimensions of the efficiency

of purse seiners are analyzed at the scale of the month: the average catch per day, the average number ¢
fishing sets per day and the average distance travelled pei dag paper for full abstraat

26. The WPTTNOTED tha changes in vessel characteristics, fishing gears or fishing strategies can influence th
effective fishing power of purse seine fishing vessBtsne effects could be quantified, e.g. the significant
contribution of support vessels into catch per dap#and number of fishing sets per day (+20@klanges in
fishing power can have important implications on intentions to control fishing capacity when using the number
vessels as a measure of fishing capacity.

27. NOTING the potential effects that fishirmn FADs may have on fishing power, the WPAGREED that future
extension of this work attempt to partition data between FAD and-Adhsets in the analyses well as to use
the average catch by species in the analysis insteadloigotogether althreespecies catch

Tropical tuna habitat

28. The WPTTNOTED paper I0OTC2015 WPTT17 31which detailed theneferred habitat of tropical tuna species

in the Eastern Atlantic and Western Indian Oceans: a comparative analysis betweasségiated and free

swimming schoolsincluding the following abstract provided by the author:
fiAn ecological niche modelling (ENM) approach was developed to describe the suitable habitat of skipjack
(SKJ) and juvenile yellowfin (YFT) tuna in the Tropical Atlantic and West Indiagar@®dc The
environmental envelop of the potential habitat in each ocean was defined using occurrence data
independently of the fishing mode and derived from purse seine fishing sets of the French fleet during 1997
2014. Daily satellitederived chlorophy#a content (CHL) and fronts (CHL gradient) were used as a proxy
for food availability while circulation model derivesta surface temperature, salinity, height anomaly,
current and oxygen as well as the mixed layer depth contributed to identify the psygadale conditions
of each species. Only the cluster that showed no CHL front was excluded for the parameterization in order
to enhance the favourable feeding habitat. In a second step, the distances of both the free swimming schoo
(FSC) and schools assiated with driting Fishing Aggregating Devices (FADSs) to the closest potential
habitat were computed and compatddsee paper for full abstract

29. TheWPTT NOTED the usefulness of this type of analysis, but considered that this analysis would bemefit fr
combining both environmental (habitat) and fleet dynamics aspects to better interpret the seasonal movements
changes across the yea®sich an approach does not consider the subsurface habitat which is estetiial
movements and foraging actiyiof the adult component of bigeye twsnradyellowfin tung and cannot be inferred
from the status of chlorophyll surface conditions as estimated by satellite measurements (as used in the stu
Data from theEU,Spainand Seychelles fleets should be imt#d as those fleets aa@ important component of
the purse seine fisheand exploit a wider geographic range that the Frenchifiebe FAD fishery

Evolution of fishing tactics

30. The WPTTNOTED paper IOTC2015 WPTT174 32Rev_1which providedechnologich and f i sher €

on fishing tactics and strategies on FADs vs.-associated fisheriegcluding the following abstract provided

by the author:
fiThe relationship between catch per unit effort (CPUE) and abundance is central to stock assessment
madels and thus, changes in this relationship will ultimately result in changes in scientific diagnostic and
associated management advice. In the lack of fisimeigpendent information in tuna fisheries, commercial
data are traditionally used to compute CPlnd to derive spatitemporal indices of abundance for stock
assessments. Most of the tuna stock assessments rely upon CPUE data from longline fisheries with fe
CPUE series been developed and used for the purse seine fleet. While longline fleet kiasrieesimg
over time, the tuna purse seine fishery has been expanding oceanwide currently accounting for around 75%
of total tuna catch. Therefore, obtaining a standardized CPUE for the purse seine fleet and better
understanding the factors that affect (@R in purse seine fisheries is essential for their correct use in tuna
stock assessmedt see paper for full abstract

31. The WPTT NOTED the value of information on the evolution of fishing tactics for improving CPUE
standardisatins, but recognised the kaof quantitativemetricsto incorporate this information at this stage.
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32. The WPTTNOTED the importance of including the effect of skipper in CPUE standardisations, especially for

free school sets. The availability of information collected on several neselgehaving the same characteristics
and equipment would allow the analysis of skipper effect on catch rates.

FAD number verificationand best practices

33. The WPTTNOTED paper 10TC2015 WPTT17 33 which provided averification of the limitation of the
numbe of FADs and best practices to reduce their impact on bycatch, fenshading the following abstract
provided by the author:

filn order to monitor the limitation of the number of FADs used and the level of application of these good
practices, systems oénification are being implanted for the vessels of ANABAC and OPAGAC operating

in the Indian Oceain in the case of the control of the number of FAR®d for all their vessels in the case

of the application of good practices. This verification is basedada transmission by buoy manufacturers

and data processing through R, and ossitu registration of the good practices by observers. The training

for skippers and observers, as well as the first data of good practices observed in the Atlantic and India
Ocean are also presented. These first results are overall encouraging, with a majority of vessels displaying
a level of compliance superior to 80% for remtangling FADs and reaching 100% for fauna release
operations. In the case of boats with lowerlewof compliance, significant progress could be observed in
consecutive fishing tripsb see paper for full abstract

34. The WPTTACKNOWLEDGED the initiative to monitor the best practices on the use oferangling FADs
and best practices to reduce matyabf FAD associatedish, as well as to verify the number of FADs/buoys
active at sea as requested by Resolution 1#f8tts should bemade to expand this type of monitoring/data
collection from other FAD fisheries.

35. The WPTTNOTED that the requiremerfibr FADs to be activated on boakdJ,Spainpurse seinsupplyvessels
prior to deployment and the process of analysing data on the speed of FADs before deployment will assist w
preventing infringements in exceeding the number of allowable FADs used.

Thailand tuna fisheries

36. The WPTTNOTED paper IOTC 2015 WPTT17 38which provided an overview afina longline fishery in the
east Indian Oceaincluding the following abstract provided by the author:

fiStudy on tuna from longline fishery in the East Indiae&@xcwas carried out during January to December,
2011. The data were collected from landing vessels in Phuket Province of Thailand by interview and port
sampling. The landing vessels were from Taiwan, Belize, Malaysia, India and Indonesia and their lengths
were 1940 m lengths. They employed 1,30800 hooks per vessel. The used baits were round scads
and/or lived milkfish. Their fishing ground was in the latitude of 2°S to 12°N and longtitude of 77° to 95°
40"E. Thehigh fishing period was during NovemhkerMarch and the low fishing period was during June
to October . The total catch were 5,543,244 kg with the value of 766.8 million baht. The catch included
tunas, billfishes and other miscellaneous bycatch for 4,318,743 kg (77.92 %), 92,351 kg (1.67%) and
1,132,150 kg (22 .ceepapdrforfullabstract ct i vel y. 0

37. The WPTT NOTED the substantial increase in catch per trip from longline vessels landing catch in Phuket
Thailand in recent years. The most plausible reason for this increase is dhdist@sy operations. The inclusion
of transhipped catch from other vessels could have been another reason but, as catch from other vessels are me
they are normally excluded in the calculation of the catch per trip.

38. The WPTTNOTED that a greater praption of small fish was landed by longline vessels in Thailand than
generally observed for longline vessels in other regions. This may indicate a different selectivity or potentially &
issue with reporting.

I.R. Iran tropical tuna fisheries

39. The WPTTNOTED paper IOTC2015 WPTT17 39 which provided an overview dhe topical tuna catch in
I.R. Iran including the following abstract provided by the author:

fiThis paper gives a description of the trends of tuna and-likeacatches, fishing effort, no. of ac
fishing vessels, type of fishery, size data and method used to determine tropical tuna catch in the Iranian
Tuna fishery. This report also discusses the actions taken by Iran in recent years regarding the upgrading
of data collection system and implertaion of the recommendations of the working parties, the Scientific
committee and the Commission in order to promote compliance. According to an IOTC evaluation, the
level of compliance for Iran in 2010 was 11% compared to average compliance of 253érfdrer
countries. During recent years Iran has carried out many efforts to enhance its compliance to 69%
compared to an average of 58% for other countries. Although there are still problems in some areas, a lot
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of effort is being undertaken to remove #@soblems and build necessary infrastructures to fulfill all
requirement®

40. The WPTTNOTED the value of sampling in tHeR. Iran region as it captures a size range of yellowfin tuna (75
90 cm) that are not represented well elsewhere iimttian Ocean

41. NOTING the limited amount of logbook data collected IbiRg. Iran for the gillnet fishery andhe WPTT
REQUESTED that efforts are made to expand the data collected from logbooks and observers from the gilln
fishery and to provide those data to the |IC3&Cretariat

42. The WPTTNOTED that recent declines in skipjack tuna catcH.By Iran vessels are most likely due to piracy,
whereby vessels previously fishing in the south, have moved back irRersiarGulf and Oman Seahere there
are less skipjactunaand more longtail tuna

Seychelles auxiliary vessels: summary

43. The WPTTNOTED paper IOTC2015 WPTT17 41 Rev_1which provided an overview ahe Seychelles
auxiliary vessels in support of purse seine fishing in the Indian Ocean durinigl208tmmary of alecade of
monitoring including the following abstract provided by the author:

fiwe used a large database of information collected from logbooks to provide an overview of the activities
of the Seychelles auxiliary vessels used in support of the Seyghetieseiners during 2068014. After

a decrease in the number of support vessels linked to the piracy threat durin@@®,ahe effort of the

fleet has increased in the recent years through the arrival of new vessels and increasing numbers of
operatiors on a daily basis. In particular, the numbers of deployments of Fish Aggregating Devices (FADs),
transfers of instrumented buoys and visits of floating objects have been steadily increasing over the recen
years. Also, the engine power of the Seychellppa@t vessels has increased since the-20@0s while

their size has remained constant over the last decade. We argue that the time at sea of support vesse
should be accounted for when deriving nominal catch rates from purse seine fisheries datatilofiorm
available from support vessels logbooks appears very valuable to describe the dynamics of FAD use anc
appreciate the component of purse seiner fishing strategy that takes place prior to the capture of tropical
tunaso

Tuna vertical movement behaviour

44. The WPTTNOTED paper IOTC2015 WPTT17 42 which provided a description of thertical behaviour and
habitat utilsation of yellowfin tuna and bigeye tuna in the South West Indian Ocean inferred from PSAT tagging
data including the following abstract pried by the author:

fiwe present here preliminary results of PSATs tagging experiments conducted on bigeye tuna Thunnu
obesus and yellowfin tuna Thunnus albacares in the South West Indian Ocean. We analyzed in this pape
the vertical behavior and habitasa of the two tuna species. We found that bigeye and yellowfin tuna use
distinct habitats during the day and night. At night, yellowfin tuna remain within the mixed layer while
bigeye tuna moves around the thermocline. During the day, bigeye tuna reéehaitd deeper layers

between 300 and 600 m while yellowfin tuna stay around the thermécline.

45. The WPTTNOTED the objection made by the Participant from the Republic of Mauritius to the depiction of the
Exclusive Economic Zone of the Republic of Mitius in Figure 1 of Pape#2 and reiterated that the Chagos
Archipelago and the Island of Tromelin form an integral part of the territory of the Republic of Mauritius.

46. NOTING that PSATtagging datarefishery independenaindarevery useful taunderstand thical and ocean
scale movements and habitat utilisationdesign habitabased models for CPUE standardisation, the WPTT
ENCOURAGED that such experiments be continued ViitBATtags deployed on a larger number of individuals
and regions of the Indian Ogea

5. BIGEYE TUNA T REVIEW OF NEW |NFORMATION ON STOCK STATUS

5.1 Review of the statisticalata available for bigeye tuna

47. The WPTTNOTED paper IOTC 20151 WPTT17i 07 Rev_1which summarised the standing of a range of data
and statistics received by the IOTC Seciatafor bigeye tuna, in accordance with I0TC Resoluti&D2
Mandatory statisticateporting requirements for IOT@ontracting Partiesand CooperatingNorn-Contracting
Par t i e s, forthe pediad 495®014. The paper also provided a range of fishedjdators, including catch
and effort trends, for fisheries catching bigeye tuna in the IOTC area of competence. It covers data on nomil
catches, catchndeffort, sizefrequencyand other data, in particular release amdapture (tagging) data
A summay of the supporting information for the WPTT is provided\ppendixIVb.
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48. The WPTTNOTED that, compared to other IOTC spec{particularly neritic tungsthe overall quality of the
data available for bigeye tuna is consideredetadbatively good, given the majority of catches are accounted for
by industrial fisheries which have good reporting systéfosvever,catches of bigeye tuna from coastal fisheries
have increased in recent yeand may be underestimated, in particulardoftnet gillnet fisheries, due to the
lack of data or poor reporting of bigetsacatches for some coastal fisheries (e.g. Pakistan gillnets).

49. The WPTTNOTED the importance of Indonesia, which ranks humber one in terms of recent catches of bigey
tunain the Indian Ocean, and the lack of castdeffort, size data, and uncertainty in the total catébeshe
Indonesian fisheriesindonesiahas madegood progress in data collection, with the support of the IOTC
Secretariat, BOBLME and the IOTGFCF Prgect and other agencies, and will provide an update on capacity
building activities at the next WPDCGBJAWPTT meeting.

50. The WPTTNOTED that the uncertainty in total catches, particularly for most coastal fisheries, should be
accounted in the stock assaesits and that some modelling runs should be conducted based on alternative catc
series that reflect the uncertainty in catcHdss uncertainty is exacerbated by underestimation of the real bigeye
tuna catches as small bigeye tuna are often misidehé&fieyellowfin tunaThe approach currently used to score
the quality of data by thé@©TC Secretariat is mainly focused on data reporting and timeli@eiaborative work
with CPCsneeds to be undertakémpropose a set of indicators aimed at bettéectifg the level of uncertainty
in the data available at the IOTC Secretariat.

51. The WPTTNOTED that the current estimates loigeye tunan the European and associated flags purse seine
fishery might mask some smaitale spatial variability and that fuethwork should be conducted the European
Unionto quantify the uncertainties associated with the current processing ragtthéal refine the approach used
to estimate the species composition of the catch.

52. NOTING the ongoing issue regarding the accuraof total catch estimates related to the capture and
identification of juvenile bigeye tunghe WPTTREQUESTED that CPCs catching large numbers of juvenile
tuna improve the enumeration and classification of this species.

53. The WPTTNOTED that in the case dhe Maldives and other coastal fisheries, juveniles of bigeye tuna often
account for an appreciable amount of the total C
category Thework oftheMaldives to improve the estimate of juierbigeye tunavaspresented in paper IOTC
2014 WPTT164 26.

Length Frequency intersessional meeting guidelines

54. The WPTTNOTED that despite the progress made by Japan and Taiwan,China in resolving issues with tf
reliability of the size data for tropicalmasfor longline vessels (e.thw sampling rate, and discrepancies in catch,
effort, and notably size data), a number of key matters remain to be regdIMeBCs with longline fleetshould
work with the IOTC Secretariat to improve the transparentiydrcollection and processing of size data.

5.2 Review new information on the biology, ecology, stock structure, their fisheries and
associated envonmental data for bigeye tuna

55. The WPTTNOTED that as bigeye tuna was not the priority species at WPTTlgapers were submitted for
this agenda item in 2015.

5.3 Review of new information on the status of bigeye tuna

531 Nominal and standardised CPUE indices
Japan longline CPUE for bigeye tuna

56. The WPTTNOTED paper IOTC2015 WPTT17 34 which provided theapanese longie CPUE for bigeye
tuna in the Indian Ocean standardised by GitMdluding the following abstract provided by the author:

fiStandardization of Japanese longline CPUE for bigeye tuna was conducted fe2AB60y using GLM
(generalized linear model, log moal error structured). Methods of standardization are the same as or
similar to those used at IOTC WPTT in 2014 or before. The effects of season (month or quarter), subares
or LT5LNS (five degree latitudengitude block), SST (sea surface temperature); Ktimber of hooks
between floats) and material of main line, and several interactions between them were used for
standardization. The trend of CPUE slightly differed by area, but high jump in 1977 and 1978, slight
decrease after that, and increasing tréendhe recent few years, but decrease in the latest year are seen as
for each area

57. The WPTTWELCOMED the updated catch rate standardisation for the Japan fleet in the Indian Ocean for bige)
tuna €ig. 1).
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58. The WPTTAGREED that tre incorporation of the effect of sea surface temperature as polynomial effect would
be useful and that this should be examined for presentation to the next WPTT meeting.

59. The WPTTAGREED that using operational data with vessel identifier including othetadtswater fishing
nations to incorporate the changes of targesimguld be incorporated in the CPUE analysis for the next stock
assessment of bigeyena in accordance ith the recommendation by CPUE workshiop2015. Only the
difference of fishing geaseems not erughto detect target species.

60. TheWPTTRECALLED thelongstandingoncern ofisharp increase in CPUE for both bigéyea and yellowfin

tuna during the late 197@¢hich does not appear to represent an increase in abundantteiathe: reasastill
remain unclear.
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Fig. 1. Bigeyetuna: Comparison of the standardised longline CPUE series for Japan. Series have been rescaled rele
to their respective means from 192014.

61. The WPTTNOTED that it would be useful to harmonize the spatialcitme of thebigeye tunaCPUE analysis

(and stock assessments)wiihat ofyellowfin tuna,in future analyses to facilitate management advice that might
need to account for technical interactions in the tropical tuna fisheries.

5.3.2 Stock assessment

Bigeye tina: Summary of stock assessment models in 20k8new assessments 2014 or 2015)

62. NOTING that no new stock assessments were carried out on bigeye tuna or 2018 the WPTTRECALLED
thata range of quantitative modelling methods (ASAP, ASPM and &8 applied to bigeye tuna in 2048d
readers are requested to refer to the report of th&assion for details (IOTIQ013 WPTT15 R).

Parameters for future analyse®8igeye tunaCPUE standardisation and stock assessments

63. The WPTTRECALLED that in orde to obtain comparable CPUE standardisatidhe analyseshouldbe
conducted with similar parametersdaresolutionswhen the stock is next assess&tie improved methods
recommended by the CPUWibrkshop should also be appliddhble2 provides a set of parametensit shall give
guidelines fotthe standardisation of CPUE
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Table 2. Bigeye tuna: Brametersor the $andardisation of CPUE series2016

CPUE standardisation parameters CPUE standardisations for consistency
Area By region
CE Resolution Aggregated data
GLM Eactors Year, Quarter, 5 degreg squarr_:\s, HBF, vessel, environmental
interactions
Model lognormal + constant
Updated standardisation methods
Area By region
CE Resolution Operational data
. Cluster analysis or related approaches to select data or add clt
Data preparation
parameters

Year, Quarter, 5 degree squares, SST (as appropriate) and gear
vessel effect
Model Delta lognormal, negative binomial, zero inflated

GLM Factors

64. The WPTTRECALLED tha the model parameters containiedTable 3 could be considered appropriate for
future bigeye tuna stock assessments preliminary base case analysis, with appropriate sensitivity runs.

Table 3. Bigeye tuna: Model parameters for uisduture base cassnd sensitivitystock assessment runs.
Biological parameters Value for assessments

Sex ratio 1:1
Age (longevity) 15 years
Natural mortality Age specific, quarterly M. 2 alternative M optidpesse high, sensitivity low)

Natural mortality {quarterly)
h

02 4 b6 & 1012 L-Lgl:(ll::iqi‘fai;r'}ih I8 30 32 34 36 38 40
VB log K 2-stanza growth (Eveson dt 201210TCi 2012 WPTT14 23) or
appropriate ranalysis based on more recent data

Weightlength allometry W=al’ with a= 3.661% andb=2.901common to sex

Growth famula

Maturity Lengthspecific (50% mature at length 110 cim)r agebased equivalent
Fecundity Proportional to the spawning biomass
Stockrecruitment B&H, h=0.8 (plus sensitivity e.g. 0.7 and 0.9), sigma_R=0.6

Other parameters

As in previous assessment, or harmonize with yellowfin tun@a$gatucture if
possible

12 (Longline (5); Baitboafpole-andline); Purse seine free school (2); Purse seine
school (2); Other (2))

Japan longline twle Indian Ocearfalternative option with 19p.a. increase in
catchabilty); or following the advice of the CPUE workshop

Selectivity Age based,ishery specific

Spatial structure
Fisheries

Abundance indices

5.3.3 Selection of Stock Status indicatofsr bigeye tuna

65. The WPTTAGREED that as no new stock assessment was carried out for bigeye tuna ino2@DA5
management atte should be based on tfenge of results from the SS3 model013, as well as the updated
CPUE series presented at the WPTah6l WPTT17meeting.
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5.4 Development omanagementadvice on the status of bigeye tu8aupdate of the bigeye
tuna Executive Smmmary for the consideration of the Scientific Committee

66. The WPTTADOPTED the management advice developed for bigeye fhannus obesiisas provided in the
draft resource stock status summang REQUESTED that the IOTC Secretariat update the draftlststatus
summary for bigeye tuna with the latest 2@htch datdif necessary)and for the summary to be provided to the
SC as part of the draft Executive Summary it®consideration:

1 Bigeye tungdThunnus obesii$ Appendix VI

5.5 Bigeye tuna Management Stratedwaluation process update

67. The WPTTNOTED paper IOTG2015 WPTT17 36 and the WPMO06 Report (I0OTQ 0 L1VBP N6i R ) which
provided an update on the bigeye tuna and yellowfin tuna management strategy evaluation developm
framework The discussion is detailed $ection 7.%elow.

6. SKIPJACK TUNAT REVIEW OF NEW | NFORMATION ON STOCK STATUS

6.1 Review of the statistical da available for skipjack tuna

68. The WPTTNOTED paper I0TGC2015i WPTT17i 07 Rev_1which summaried the standing of a range of data
and statistics received by the IOTC Secretariat for skipjack tuna, in accordance with IOTC Res6l0fon 1
Mandatory statisticateporting requirements for IOT@ontracting Partiesand CooperatingNon-Contracting
Parties( C P Cforghe period 195®014. The paper also provided a range of fishery indicators, including catch
and effort trends, for fisheries catching skipjack tuna in the IOTC areangfetencelt covers data on nominal
catches, catchndeffort, sizefrequency and other data, in particular release and recapture (tagging) data
A summary of the supporting information for the WPTT is provideidpendixIVc.

69. The WPTTEXPRESSEDconcern about substantial drops in catch rates, refiartecent yearby theEuropean
Union purseseinevesselsiShing onfree-swimming schoolgsince 2009andby the Maldivian poleandline since
200671 although total skipjackunacatthes have increased in 2013 and 2Q&tative to 2012)nostlyfor purse
seinevesseFAD associated schools and gillivetsselsWhile part of the decrease in catch could be explained by
the presence of piracy activities, the nature of the decline warrants further investigation and it was stressed f
there was a need ttosely monitor the fisheries involved in the future.

70. The WPTTNOTED that since 2010 approximately 60% of the catches of skipjack tuna have been taken b
artisanal and/or seamdugrial fisheries (mainly gillnetand trolling fisheries) and that those cashare not
reported accurately to IOTC Secretarigtie proportion of catches accounted for by coastal or artisanal fisheries
has been increasing in recent years, relative to catches from industrial anddsestnial fisheries such as purse
seine and petandline, and that this may lead to a decrease in the availability and quality of data available to th
IOTC SecretariafThose countries with gillnet fleets in particular catching skipjack tuna should work to develop
a sampling scheme to collect sucthry data and submit to IOTC Secretariat.

71. NOTING the decline in skipjackunacatches repoetd by the Maldives polandline fleet since the mi@000s,
the WPTTREQUESTED thattheMaldives, in collaboration with the IOTC Secretariat, assess the extehicio
the changes in catches of skipjack tuna are related to the improvements in the data collection and introductior
logbooks, as compared to changes in the fishery (e.g. a shift frorambli@e targeting skipjack tuna to handlines
targeting yellowiin tuna).

6.2 Review new information on the biology, ecology, stock structure, their fisheries and
associated envinomental data for skipjack tuna

72. The WPTTNOTED that as skipjack tuna was not the priority species at WPTT17, no papersulvargted for
this agenda item in 2015.
6.3 Review of new information on the status of skipjack tuna

6.3.1 Nominal and standardised CPUE indices

73. The WPTTNOTED that as skipjack tuna was not the priority species at WPTT17, no papersulvaridted for
this agenda item in 2015.

Parametes for future analyses: Skipjack tuna CPUE standardisation and stock assessments

74. The WPTTRECALLED its previous agreemetttat in order to obtain comparable CPUE standardisatiba
analyses shall be conducted with simil@rgmeters andesolutions Table 4 provides a set of parameters,
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discussed during the WPT®& that shall give guidelines, if availabley the standardisation of CPU#, be used
as indices of alndance for th@extscheduled stock assessment of skipjack.tuna

Table 4. Skipjack tunaA set of parameters for the standardisation of CPUE serigeparation for the next WPTT

meeting
CPUE standardisation parameters Value for next CPUE standardisation
Area To be definedpossible eastern and western Indian Ocean
Explore core area(s)
CE Resolution Operational data
GLM Factors Year, Quarter, Area, vessglaracteristicsenvironmental + interactions
number of FADs and species composition
Model negative binomial, zermflated or deltdognormal models
75. The WPTT RECALLED that the model parameters contained @ble 5 could be considered appropriate for

future skipjack tuna stock assessments preliminary base case analysis, with appropriate sensitivity runs.

Table 5. Skipjack tunaModel parameteragree to by the WPTDr use infuturebase case stock assessment runs

Biological parameters Value for assessments

Stock structure 1 and 2 areas
Sex ratio 1:1
Age (longevity) 7+ years

Natural mortality

M=0.8 (/year) constant over agés estimated within the model to be 1.48 agé, 0.1
age 12, 1.13 age -3, 0.83 for 34 and older)

Growth formula VB log K 2-stanza growthEverson et aR015*

Weightlength allometry W=al® with a= 5.32*10° andb=3.34958common to sex

Maturity Lengthspecific (50% mature at length 38 cm, fully mature atd¥}
Fecundity Proportional to the spawning biomass

Stockrecruitment B&H, h=0.8(plussensitivity e.g. 0.7 and 0.9igma_R=0.6

Other parameters

Fisheries 4 (Maldives PL, Purse Seine FS, Pussine LS, Other)
Abundance indices PSF3PSLScombined Maldives PL

Selectivity Fishery specific. Cubic splines

* Eveson J P, Million J, Sardenne F & Le CroizierZB15 Estimating growth of tropical tunas in the Indian Ocean
using tagrecapture datara otolithbased age estimates. Fisheries Research: Indian Ocean Tuna Tagging Programn
special issue.

76.

77.

78.

6.3.2 Stock assessments

The WPTTNOTED that as skipjack tuna was not the priority species at WPTT17, no papersuberitted for
this agenda item in 2015.

6.3.3 Sekction of Stock Status indicatofer skipjack tuna

The WPTTAGREED that the advice on the status of skipjack tuna irb2@duld be derived from the grid agreed
using an integrated statistical assessment métbod2014 In 2014,81 model formulations werinvestigated to
ensure that various plausible sources of uncertainty were incorporated and represented in the final result.
general, the data did not seem to be sufficiently informative to justify the selection of any individual model, an
the resultare shown as a grid and the median value of the grid. The grid based approach covered the uncerta
in the assessment which is large.

6.4 Development omanagementadvicefor skipjack tuna& update of skipjack tuna
Executive Summary for the consideration tife Scientific Committee

The WPTTADOPTED the management advice developed for skipjack asmarovided in the drafesource
stock status summary aREQUESTED that the IOTC Secretariat update the draft stock status summary for
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skipjack tuna with the last 204 catch datdif necessary)and for the summary to be provided to the SC as part
of the draft Executive Summary, for its consideration:

1 Skipjack tungKatsuwonus pelamis Appendix MI.

6.5 Skipjack tuna Management Strategy Eleation process update

79. The WHA'T NOTED paper IOTC2015 WPTT17i 35 which detailed the operating model for Indian Ocean
skipjack tuna, including the following abstract provided by the authors:

fA simulation model of the Indian Ocean skipjack tuna fishery ess@ped for the evaluation of alternative
fisheries management procedures. The model partitions the population by region, age, and size and the
fishery by region and gear (purse seine, paetline, gill net, others). Prior probability distributions and
sensitivity ranges are defined for model parameters for use in conditioning and robustness testing.
Performance statistics are defined and linked to broader management objectives. Three contrasting classe:
of management procedure (MP) are provided as elesnBRule (a generic harvest control rule based on
an estimate of stock status), FRange (a MP which adjusts effort when fishing mortality is outside a target
range) and IRate (a MP which recommends a total allowable catch using a-B&&#ie biomass index)o

80. The WH'T NOTED therefinements to the model made over the past, yeeluding the division of the western
region into two separate regions, refinements to the pagdsagion of movement, and the use of a-stanza
growth model.

8l. The TWENDORSEDBDeurrent formulation of the skipjack
modi ficati ons talydP MOhBe ludp oinmrdaud ii amtge | ya rbde ftohree ttihnee |WPr
in Resol ut AGREERT at0)i tamduse druaan oinmsi toifalmasneatg earfe r
be presented during the next Scientific Committec

82. The WRHECOMMENDEWDat t he Scientific Committee consi
Model for evaluadduwmesmanagemeinpulpatoed in Resol uti

7. YELLOWFIN TUNA T REVIEW OF NEW INFORMATION ON STOCK STATUS

7.1 Review of the statistical data available for yellowfin tuna

83. The WPTTNOTED paper IOTC2015i WPTT17i 07 Rev_1which summarised the standing of a range dada
and statistics received by the IOTC Secretariat for yellowfin tuna, in accordance with IOTC Resdilitbn 1
Mandatory statisticateporting requirements for IOT@ontracting Parties and Cooperatingol-Contracting
Par t i e s, fothe pediad 495®014. The paper also provided a range of fishery indicators, including catch
and effort trends, for fisheries catching yellowfin tuna in the IOTC area of compétatmeers data on nominal
catches, catchndeffort, sizefrequency and other data, in pamlar releaseand recapture (tagging) data
A summary of the supporting information for the WPTT is providefidpendixIVd.

84. The WPTTNOTED that according to the information within the IOTC database, some longline fleetsidgnlpart
the Taiwan,China longline fleet, have resumed fishing in the western central tropical area since January 20
although longline fishing effort in the area remains significantly below the levels before the onset of piracy (i.€
compared to the eaHyid 2000s). However, longline vessels flagged to Japan continue to be almost completel
absenfrom the area since July 2009.

85. NOTING that drops in total effort and area coverage may reduce the ability of the WPTT to produce accura
CPUE estimates for gte fleets and/or years, the WPAGREED that the movement of fleets back into the area
vacated due to piracy activities should be closely monitored and reported at the SC and the next WPTT meetir

86. The WPTTNOTED that, due to the egoing uncertainties ithe sizefrequency data for Taiwan,China, samples
for this fleet from 2002 have been removed from the yellowfin tuna stock assessment for the first time.

87. The WPTTNOTED that catchandeffort and size data for yellowfin tuna (and for other tropical tunaispgis
either unavailable or is not reported to IOTC standardsdare fisheries includingpany coastal fisheriesnd
gillnet and fresktuna longline vessels operating on the high seas, which account fdradfvef total catches in
recent years.
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7.2 Reviav new information on the biology, ecology, stock structure, their fisheries and
associated environmental data for yellowfin tuna

Sex ratio of yellowfin tuna and bigeye tuna: Indonesia

88. The WPTTNOTED paper IOTC2015 WPTT17 16 which provided anralysis of &x ratio by length class of
yellowfin tuna and bigeye tuna caught by Indonesian longliners in the eastern Indian i@cdedmg the
following abstract provided by the author:

fiThis paper present the sex ratio results corresponding to yellowfint&ia(Thunnus albacares,
Bonaterre 1788) and bigeye twBET (Thunnus obesus, Lowe 1839) obtained by scientific observer
program courtesy of Research Institute for Tuna Fisheries (RITF). Data collection was conducted from
August 2005 to December 2014 followilnglonesian longliners based in Benoa, Palabuhanratu, and
Padang fishing port. Chi square analysis also used to determine sex ratio. YFT size ranging from 30 and
179 cmFL, however 81,19% of them had been eligible to be captured. While 69,21% of BET had been
eligible with size ranged from 30 to 192 cmFL. Sex ratio of (F:M) 1:1,45 was observed for YFT and 1:1,32
for BET respectively indicated that male was dominant than female. Correlation between sex ratio and
length proved to be significant with differenttgan for YFT and BET. However, both of those correlation
could be descrilsbas linear regression equati@n

89. TheWPTT ACKNOWLEDGED the interest and the usefulness of the results shown in this study and suggeste
the authors consider increasing the binsag a means to confirm the results.

90. The WPTTNOTED that the results confirm the findings from previous studies undertaken for other areas witt
regards to the prethinance of male individuals in large sigglowfin tuna catches.

Maldives Yellowfin tuna ishery

91. The WPTTNOTED paper IOTC@2015 WPTT17 17 which provided aeview of yellowfin tuna fisheries in the
Maldives including the following abstract provided by the author:

fiCatches of yellowfin tuna’iunnusalbacare$ in the Maldives used to be esselififrom poleandline
gear. Juveniles (<60 cm FL) are caught in mixed and conspecific schools, which represent et 15
of the poleandline component along with skipjadkdtsuwonupelamig. Trolling and handline methods
used to catch small numbetsurfacedwelling large yellowfin (> 80 cm FL) prior to late 1990s. A specific
fishery targeting large yellowfin started in late 1990s growing rapidly into what is referred to as a
Ahandline | arge yellowfino f i sratierrgsh fisiTexmort marketh e r
Pole-andline fishers operating in the north and central regions of the Maldives can switch to handline
fishing opportunistically. Total catch and catch rates of yellowfin tuna have shown an increase in the recent
years. Teal catches of yellowfin in the Maldives stood around 45j080,000 MT during last three years
(20122014), of which about 60% were from handline and the remaining frorrepdiéne. 0 see paper
for full abstract

92. The WPTTNOTED that some tuna fishingessels operate both hand line (HL) and faoidline (PL). It was
clarified that the logbook information allowed the separation of the effort for each gear.

93. The WPTTNOTED that the current data collection system (which dates froiri)2@ddresses many tfie
problems with the data found in the past.

94. The WPTTNOTED thatthe reporteatatch information coultde underestimated as the total catch is reported as
gutted weight because the fishyistted before unloading theHL fishery. Maldivesshouldinvestigate this issue
and, if necessary, to correct the reported yellowfimacatches using IOTC yellowfitunatotal weighti gutted
weight relationships

Yellowfin tuna FAD-association

95. The WPTTNOTED paper IOTC2015 WPTT17 18 which provided @reliminary evalation of differences in
habitat quality between FADR&ssociated and unassociated schools of yellowfin, timcbuding the following
abstract provided by the author:

fiThe use of drifting fish aggregation advices (FADs) by tuna purse seine fleets hag expatlited tuna
catches since the 1990s. The large increase in the number of FADs calls for studies to evaluate potentia
ecological impacts on the entire life cycle of tunas. The effects of FADs on habitat selection should be a
research priority since &bred life history traits could be the consequence of inappropriate habitat
selection. We evaluated the quality of available habitat for free swimming schools and -&#fbag
associated schools for yellowfin tunBh(innusalbacare$ in the Western and Ceal Pacific Ocean
(WCPO). We gquantified the habitat quality with an Integrated Habitat Index (IHI) developed using a
guantile regression model based on available environmental variables. The preliminary results showed
that the free swimming schools tendedhave higher 95% Confidence Intervals (CIs) of IHI values
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96.

97.

compared to the FAD associated schools (0.293808 versus 0.1037.1181), suggesting that they
encounteed higher quality habitab.i see paper for full abstract

NOTING that this approachandh e r el ati onship with the concept of
explorations with environmental variables, the WAFHNICOURAGED the use of operational data for further
analysis in order to investigate the impact of the use of FADs.

The WPTT NOTED that sampling at different times of the day for file® swimming school and FAD associated
schools may mean that theondition factors observemte not comparabl€omparing different sizes and, thus,
different life-history with different metaddic and energetic needs from free and FAD schools could affect the
results of the study. The ueésimilar size for improving the analyssencouraged

Yellowfin tunadiet

98.

99.

The WPTT NOTED paper IOTG@2015WPTT17 19 which examined thepportunistic dietay nature of
yellowfin tuna: Occurrence of polythene and plastic debris in the stonmaadhding the following abstract
provided by the author:
A total number of 112 stomachs of Yellowfin tuhlauhnusalbacare3 were analyzed. The total length
range of he observed yellowfin tuna was-480 cm with the mean length being 107.5 cm and weight range
being 1686.5 kg. The diet of yellowfin tuna around Sri Lanka comprised of a variety of food items such as
fish (51.75 %), squids (34.5%), crabs (4.5%), shrimp8§%) and debris (1.75%). The great diversity in
the food composition was represented mainly by some families of teleost fishes, then cephalopods an
crustaceans, which indicate that they are +sefective feeders and that feeding depends on prey
availability rather than selectivity. The present study reports the ingestion of debris such as plastic and
polythene by yellowfin tundunnusalbacares$ in the Indian Ocean.

The WPTT NOTED the importance of tracking the time betweasrichand the gutting of théish, which will
permit a better understanding of gut contents analysis.

Yellowfin tuna purse seine caught spattemporal distribution

100.

101.

102.

The WPTTNOTED paper IOTC2015 WPTT17 21 which provided demporal and spatial patterns in the catch
ratio of adult ydbwfin for the West Indian purse seine fishery (188314) including the following abstract
provided by the author:
fiTime series of catch at size from the Indian Ocean European purse seine fisheries are used to investigat
the trend and spatial charactstics of the ratio of adult yellowfin (YFT) in the catch during 1984 1 4 é
The size at first maturity L50 is the threshold used to define the spawning stock, and two extreme estimate
of L50 are tested in the study, at 76 and 112Ainthe scale of the vae fished area, combining free and
objectcassoci ated school s, we observe an overal/l de
level. Two major dips are seen in the series, likely to result from different causes. The first dip developed
during the intense 19998 EI Nifio which affected catches and occurrence ofdvdenming schools. The
second dip which happened between 2008 and 2011 is likely due to a change in fishing tactics and strategie
at the climax of the Somalian pirady see per for full abstract

The WPTTNOTED that other works also concluded that the main spawning area is located betin®® 0°
during DecembeMarch and indicated that a second spawning season with lower intensity occur during June
July.

The WPTTNOTED tha the work describing the spawning habitat of yellovifina was restricted by the fishery
distribution of thepurse seine fleeind AGREED that this type of work be expanded to other gears/areas as to
provide a better understanding of the spawning hadmiichispawning season/area of yellowfin tuna throughout the
Indian Ocean. However, the main limitation is that size data on which such analysis is based is very scarce or
other gears than purse seine.

China yellowfin tuna longline fishery
103. The WPTTNOTED paper IOTC2015 WPTT17 22 which providedexamined theige distribution of Indian

Ocean yellowfin tuna caught in by Chinese longline vessettuding the following abstract provided by the
author:
Y ellowfin tuna Thunnusalbacare$ is one of the impoant tuna species targeted by tuna purse seines and
longlines in the Indian Ocean. Size distribution of yellowfin tuna was analyzed based on four trips collected
by Chinabs national tuna f i s hduy®EGanddbmiay20i4nms i n
observer in 2011). In 201R014, the fork length distributed from 54 t0180 cm and there were two
predominant groups of yellowfin tuna, with the first FL class a185 cm and the second at $260cm.
The length distribution from 2010 to 2014 wasstly at 75170 cm in the first and fourth quarters, and
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7.3

also mainly distributed in the area of 400°E, 13°S3°N, which suggested that the area is the spawning
groundo

Review of new information on the stats of yellowfin tuna

7.3.1 Nominal and standardised CPEindices

Report of the 2 CPUE workshop on longline fisheries

104. The WPTTNOTED paper I0TG2015 WPTT17 23 is the Rport of the  CPUE Workshop on Longline
Fisheriesincluding the following abstract provided by the author:

105.

106.

107.

108.

109.

110.

fiA Workshop assessing CPUE trerahd techniques used by the IOTC was held in Taipei from April 30

to May 29 2015. The meeting covered some key aspects as to why there were differences in some of th
longline fleets and addressed the following objectives that were identified irsttf@PUE Workshop
(IOTCi20l13CPUEWS01): To assess why the CPUEG6s may di
developing and selecting appropriate indices of abundance for Yellowfin and Bigeye Tuna. The following
issues will be addressed: Cpnduct aalyses to characterise the fisheries, including exploratory analyses

of the data to develop understanding of factors likely to affect CPUE; 2) Assess filtering criteria used by
the primary CPCb6s to test whet hlteringtheiddts and rerunmings a
the analysis with similar criteria; 3Yse the approach demonstrated by Hoyle and Okamoto (2011) in
WCPFC to assess fleet efficiency by decade and then calibrate the signal to assess if we have similar trenc
by area; 4) Useapproaches to determine targeting and then filter the data and reanalyze with respect to
directed species for analysis; and 5) Use operational level data in analyses of data for each fleet, and also
in a joint meetiisegpape forduabstract he CPCb6s. 0O

The WPTT ACKNOWLEGED the excellent progress of the workshop toward attaining reliable abundance
indices for the stock assessment and Management Strategy Evaluation processes

The WPTTNOTED that operational data should be collected and aedlyvherever possible, and the scope of
the studies should be expanded to include other fleets (e.g. Seychelles industrial longline and Indian survey de
and applied to other species of relevance to IOTC working parties (e.g. albacore and billfishes).

The WPTTSUGGESTED several directions for future studies, including: i) exploring negative effects of high
effort concentration (i.e. through localised depletion or gear interactions); ii) efforts to understand the mechanis
whereby clustering affects catttility; and iii) interactions between fixed 5x5 degree spatial effects and dynamic
environmental effects.

The WPTTNOTED that combining observations across fleets in a single analysis should provide a time serie
with better spatial and temporal coveragerovided that data quality and consistency among fleets can be
ascertainedFig 2).

The WPTTCONSIDERED that thecluster analyses represents a powerful tool for classifying set thpagver,
it was recognied that the species mposition is not necessarily a reliable indicator of targeting intent.

The WPTTRECOGNISED that the use of individual vessel effects appears to identifhahility changesn
the Japan longlin€PUE series that is not otherwise evident.
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Fig. 2. Yellowfin tuna: Standarded longline CPUE series from the combined analysis of Japan, T@waaand
Rep. ofKorealonglinefleets, 19522013 (left panel = region 2, right panel = regionNite: Area definitions based on
2014 areas.

111.

112.

113.

NOTING thatthe TaiwanChina longlineCPUE in southern regions is affected by the rapid recent growth of the
oilfish fishery, and that tts is a new fishery wittsubstantialllower catchability for tungdt is important for
CPUE indices to adjusbf this change in catchdiby. Thus, theWPTT RECOMMENDED that future tuna
CPUE standardations should use appropriate methods to identify effort targeted at oilfish and related specie
and either remove it from the dataset, or include a categorical variable for targeting metigostandardation.
Theoilfish data variable should be provided to datdyestia producing the CPUE index.

The WPTTNOTED that differencedetween the Japan and Taiwan.China longliR€Eindices were examined
and attributed to either low samplingoeerage of logbook data (between 193200) or misreporting across
oceans (Atlantic and Indian oceans) bigeye tunacatches between 20024 for Taiwan,China. ie WPTT
RECOMMENDED the 1) development of minimum criteria (e.g. 10% using a simple randa@tifigtd sample)
for logbook ceoerage to use data in standaatiisn processesand 2) dentifying vessels through exploratory
analysis that were misreporting, and excluding themmfthe dataset in the standaadisn analysis.

The WPTTRECOMMENDED that

1 more credence should be givenGBUEIndices based on operational data, since analyses of these data
can take more factors into account, and analysts are better able to check the data for inconsistencies
errors.

1 TaiwanChinafleets provide all availabllogbook data to data analysts, representing the best and most
complete information possible. This stems from the fact that theedatarrently used cientistdrom
Taiwan,Chinas incomplete and not updated with logbooks that arrive afterSatiain.

9 that vessel identity information for the Japanese fleets for the period prior to 1979 should be obtaine
either from the original logbooks or from some other source, to the greatest extent possible to allo
estimation of catchability change during thexiod and to permit cluster analysis using vessel level data.
During this period there was significant technological change (e.g. deep freezers) and targeting chanc
(e.g.yellowfin tunato bigeye tuna)

I examining operation level data acrosdatigline fleets Rep. ofKorea, Japan and Taiwaghing will
give us a better idea of what is going on with the fishery and stock especially if some datasets have Ic
sample sizes or effort in some years, and others have higher sample sizes and effort, \&o ave ha
representative sample covering the broadest areas in the Indian Ocean. This will also avoid having
information in certain strata if a fleet were not operating there, and avohliriamtwo indices in that
case.
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114.

NOTING pamgraph 13, the WPTTRECOMMENDED that continued work on joint analysis of operational
catch and effort data from multiple fledie undertakento further develop methods and to provide indices of
abundnce for IOTC stock assessments.

India longline stardardised CPUE

115.

116.

117.

118.

Index

The WPTTNOTED paper I0TC2015 WPTT17 24 which provideda dandardisation of distant water tuna
longline hooking rate for yellowfin tuna from Fishery Survey of India fleet (12812) including the following
abstract provided by the author:
fiGeneralized linear model (GLM) is commonly used to evaluate impacts of environmental as well as
fisheries operational variables on fisheries catch per unit fishing effort (CPUE) and to arrive at
standardized CPUE which could be used as a relative indéshiaries stock abundance. GLM analysis is
an effective way of standardization of CPUE data with catch rates in which there is a high proportion of
zeros in the catch data. This paper describes a method for the analysis of yellow fin survey data,
incorporating zero and nozero values into a single model. The database contains information on the long
line sets carried out by survey vessels of FSI from 1981 to 2012. The catch in number of fish per 100 hook
was the response variable. The Standardized hgakites for yellow fin tuna were derived by means of
GLM approach. Ten variables, Year, Quarter, Latitude, Longitude, duration (soaking time), catch rate of
sailfish, skipjack and marlin, gear and Vessel Type were used to build GLM @iodet paper fofull
abstract

The WPTTWELCOMED the Indiansurveyresultsas a valuable relative abundance index wiigght not be
biased by the changes in targeting and efficignde same degree esmmercial fisheries and such that future
experiments might be coadted to explicitly estimate catchability effe¢isg. 3).

The WPTTNOTED that there was very lowellowfin tunacatch in recent years, which is consistent with the
limited commercial CPUE observation$he authorsindicatedthat atches of other netuna species was
unusually high during this perio@here have been technological changes introduced to the survey which have
probably affected catchability (e.g. the use of Salinity Temperature Depth meters and changing ge
configuraton).

The WPTTENCOURAGED continuation of the survey, aREQUESTED further analyses for future use in

the IOTC stock assessment process. Suggestions included provision of a detailed description of the sur
methodology and alternative statistical modetsadmitting thedrge number of zero observatiomhese analyses
should be pursued in conjunction with the CP&t&ndardisation analyséscluding partitioning of the survey
areas by model assessmezgions
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Fig. 3. Yellowfin tuna: Longline survey BUE series for India 1982012 (from the Indian EEZ).
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Taiwan,China longline standardised CPUE

119. The WPTTNOTED paper IOTC2015 WPTT17 25which providedupdated CPUE standardisatgfor bigeye

tuna and yellowfin tuna caught by Taiwan,China longline fisherthe Indian Ocean using generalized linear

mode] including the following abstract provided by the author:
fiUpdated 2012 and 2013 Taiwanese longline fishery data was used in this analysis. Cluster analysis was
used to classify longline sets in relatiorsfiecies composition of the catches to understand whether cluster
analysis could identify distinct fishing strategies. Bigeye and Yellowfin tuna CPUE standardization were
presented. All analyses were performed by the approaches used by the collabondsbepvof longline
data and CPUE standardization for bigeye and ydilowina held in March and April 2015 in Taipéi.

120. The WPTTNOTED the updated CPUE analysiHd. 4 andthe authors were encouraged to contithigeanalysis
as pat of the multination collaborative effotb improve CPUE standasditions

* YFT_R2_Collaborative Work + YFT_RS_Collaborative Work
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Fig. 4. Yellowfin tuna: Standardisetbngline CPUE series (by region/area) for Taiwan,China from i12F¥B3.Note:
Area definitions based on 2014 areas.

Japan longlinei Catchper-unit-of-effort (CPUE)

121. The WPTTNOTED paper IOTC 2015 WPTT17 26 which providedan pdated standarsiéd Japanese longline
CPUE for yellowfin tuna in the Indian Ocean and consideration of stasatodi méhods including the
following abstratprovided by the author:

fiJapanese longline CPUE for yellowfin tuna in the main fishing ground and whole Indian Ocean, as well
as areaspecific CPUE in each areas was standardized up to 2014 by GLM. In order to avoid the bias of
data, the scenarios withbou Ar ea 2, with including area 306 that
from whole catch data were also considered. Basically, these standardized CPUEs showed similar trends.
CPUE continuously decreased from early 1960s to 1974, and was ke gartie level until 1990.
Thereafter, it declined to historical low level in recent years. The stable trend in recent years at all models
indicate decreased effort caused by piracy activity on area 2 have little effect on overall CPUE trends.
Trends of aresspecific CPUEs were similar among areas-5(2 and 30) . Appl yi
latitude/longitude effect showed large effect on the CPUE trend for Area 3 and 4. Trends of CPUEs from
whole data showed steeper declining in area 4. The standardized CPUE inGareah owe d i nt e
trend between area 2 andd3.

122. The WPTTWELCOMED the updated catch rate standardisation analysis § and AGREED that future
analyses should continue in conjunction with the rmation collaboration, and ¢hCPUE series provided for
stock assessments should follow the recommendations of the CPUE workshop, including the use of operatio
data.

123. The WPTTNOTED that the analysis estimated an increase in yellowfin tuna catchability associated with the
Number ofHooks Between Floats (HBF), which is the opposite of expectations (i.e. higher HBF is traditionally
assumed to reflect deeper sets and BET targeting). This suggests that the relationship is not simple, and thert
probably important interactions betwekBlBF, timearea effects, and/or malime effects that require further
consideration.
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124. The WPTTNOTED that the sharp decline in CPUE occurred in area 5 around 1990, which may have been a res
of a change in targeting, but the detail remains unclear.

Area 2 (northwest) Area 3 (southwest)

40 1 25 =

20 A1

CPUL
8 B
CPUI

15 - 101

Area 4 (southeast) Area 5 (northeast)

CPUE
CPUE

Area 3' (northwest+southwest)

CPUE

Fig. 5. Yellowfin tuna: Standarde Japan longline CPUE by argaA r e a c@bination of areas 2 and f3m
1963 2014. Note: Area definitions based on 2014 areas.

CPUE Summary discussion

125. TheWPTT NOTED the following points in relation to tHengline CPUE discussions:

1 The latest yellowfin tuna CPUE series weghativelyconsistent with each other amith the Indian survey
(as evidat in Fig. 6, despite the inconsistency in spatial definitions for the series shown).

1 The Japan longline CPUE series were given the primary emphasis in the stock assessments. The
assessment also included sensitivity $riading thecombinedfleet data that inclded individual vessel
effects the Indian longline CPUE and the Europeanddmiurse sein€PUE

1 The effects of piracyncreased the uncertainty of Japanese CPUE indices in the western equatorial India
Ocean region since 2008, and consequently indices are not available for some quarters. The area of opere
of the Japatonglinefleet is greatly reduced and the indices are therefore derived from a smaller proportior
of the region. Standamsdition methods can potentially account for changes in spatial distribution, although
bias may be introduced. Nonetheless the CPUE indicesl lmiscombined fleet data showed similar trends
to the Japatonglineindices during and after the period of piracy.
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1 There was a substantial reduction of longline fishing effort by distant water fishing nations in the norther
Arabian sea and consequerdlfack of CPUE series from that region.

126. The WPTTAGREED that the multination CPUE standardisation collaboration continue their efforts to improve

the understanding of commercial CPUE as relative abundance indices, and expand future work to include ot
fleets, including the Indian survey.

127. The WHA'T NOTED that of theyellowfin tunaCPUE series available for assessment purposes, theldagkme
serieswould beused in the final stock assessment models investigated in 2015, for the reasons discussed ab
(Fig. 6).

9 India data (198(12012) from document IOTIQ015 WPTT17 24

i Taiwan,China data (1982014) from document IOTIR015 WPTT17 25
1 Japan data (B3Bi 2014) from document IOTC2015 WPTT17i 26
1

European Union data (purse searefreesclools, including an annual 3% increase in fishing power
1984 2014) and provideduring the WPTT(no document provided)

Combined Japan, Taiwan,China, Rep. of Korea (Region 2)
5 | e Indian Survey (EEZ)

e Japan (All areas)

—— Taiwan,China (Region 2)

European Union purse seine free-swimming schools (Region 2)

Relative CPUE
[#9]

V\J

WX

0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Fig. 6. Yellowfin tuna: Comparison of relative abundance indices derived from standardised commercial longline cat
rates from JaparTaiwan,China, and combined fleseries(Japan, Taiwan,China and Rep. of Korea), compared with

the Indian survey (note that regions are not identical, all series @ealszl relative to the 20010 mean, and
observations before 1972 are omitted).

128. TheWPTTNOTED thata CPUE series for the European Union purse seine fleet targeting free swimming school
was provided (1984014) as an exploratory yellowfin tuna abundance index. This series included an arbitran
assumption of catchability increasing at & year, but did not show the overall long term abundance decline
evident in the longline seriefhe WPTTENCOURAGED the authors to carry out furthanalyses to explicitly
quantify the catchability increases over time.

7.3.2 Stock assessments

129. The WPTTNOTED thatthree (3)modelling methodsBBPM, SCAAand SS3) were applied to the assessment
of yellowfin tuna in 205. The different assessments were presented to the WPTT in documeni2@3iC
WPTT171 27, 28Rev 2 and 30 Each model is summarised in the sectioglsw.

Yellowfin tuna: Summary of stock assessment models in 2D1

130. The WPTTNOTED Table § which provide an overview of the key features of each of the stock assessment:

presented in 2@lfor theIndian Ocearwide assessments f3odel types). SimilarlyTable7 provide a summary
of the assessment results.
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Table 6. Yellowfin tuna: Indian Oceawide assessments. Summary of final stock assessment model features as

applied to the Indian Oceaellowfin tuna resource in 204.
BPPM SCAA SS3
Model feature (Doc#27) (Doc#28Rev 2) (Doc# 30)
Software availability WIinBUGS (Lunn et al info.ddg.titp/.li?l::::pm/aspn NMFS toolbo
2000) ASPM.zip
Population spatial structure / area: 1 1 4
Number CPUE Series 2 One (JPN) area (23+5) 4
Uses Catctat-length/age No CAA CAL
Age-structured No 0-5 and 6+ Yes
Sexstructured No No Yes(for sensitivity only)
Number of Fleets Combined into 1 7 21
Stodastic Recruitment No Yes Yes

Lunn D J, Thomas A, Best N, et al. 2000. WinBU@SBayesian modelling framework: Concepts, structure, and
extensibility. Statistics and Computing, 10:3337.

Table 7.Yellowfin tuna: SImmary of key management quantitiemfrthe assessments undertaken irbZ8&e specific
working papers for descriptions of the management quantity calculations).

Management quan BEPM SCAA SS3
(Doc#27) (Doc#28Rev_2 (Doct# 30)
Most recent catch 430,331 430,327 427,40
Mean catch over i2@ak4 373824 373,824 368,853
h(steepness) n. a. 0. 86 0.8
MSY 0(010, t) (80% 344(3301 356) 415(367 463 421 (404439
Data period (ci 19502014 19502014 1950 2014
Japani2019%
CPUE series/ pen Tai wan CHi Japhfn6230 11 Japanl1972 2014
2012
Fus{( 80% CI1 ) 0.37(0.29 0.46) 0.64. a. 0. 165 10(.0] 618
SRsvor wi@, OO0 @I ) 9422* (779.4 1148.) 78@8n. a. 1,217 (1,1651,268)
Foofmsv(8 0 @1 ) 1.87(1.45 2.37) 1. ©B21.32 1. 342i11(.%6 7
Bood Bsv(8 0 @1 ) 0.74(0.62 0.90) n. a. n.a
SBoul SBv(8 0 @I ) n. a. 0.80115.018 0. 66 10.07 45 §
Brod Bos(8 0 Bl ) 0.3010.0372 n. a. n. a.
SBoul SB{8 0 @I ) n. a. 0.80. a. 0. 231i0.62 2
SBod SBnie(rF80 % CI ) n. a. n. a. 03 .a)

n.a. = not available
Bayesian Biomass Production Model (BBPM}psessment gfellowfin tuna

131. The WPTTNOTED paper IOTC 2015 WPTT17i 27 which provided a stock assessment of yellowfin tuna in the

Indian Ocean by using Bagian biomass production modBBPM), including the following abstract provided

by the authors:
fA Foxform Bayesian biomass dynamics model was developed to assess the stock status of yellowfin tun
(Thunnusalbacare$ in the Indian Ocean (1952014). Theaesults showed that the median of Maximum
sustainable yield (MSY) was 344,200 t, and the medians of B2014/BMSY and F2014/FMSY were 0.74 an
1.87, respectively. Thus, the stock was subject to overfishing and overfished at the end of 2014. The ris|
assessmes suggest that the current catch level in 2014 (430, 331 t) is higher than MSY and this level can
result in high risk for the stock to be overfished and subject to overfishing. Future catch should be reduced
to 67% of the current level, which will lead & 60% of probability for the biomass exceeding BMSY by
2024. The results are more pessimistic than those assessed with integrastdicigeed models in 2012

Page31 of 102



http://ocean-info.ddo.jp/kobeaspm/aspm/%20ASPM.zip
http://ocean-info.ddo.jp/kobeaspm/aspm/%20ASPM.zip
http://ocean-info.ddo.jp/kobeaspm/aspm/%20ASPM.zip

IOTCi 2015 WPTT17 R[E]

and this year. Because there are high uncertainties in the present assessment, we sugigestthadis
not be used for developing management advices, but for comparison with other moded results

132. The WPTTNOTED the key assessment results for BBPM model asshown below Tables 89; Fig. 7).
Table 8.Yellowfin tuna: Key management quantities from BPM stockassessment, for the Indian Ocean.

Management Quantity Indian Ocean
Most recent <catc 430 331
SEITTOI AN arased
h(steepness) n. a.
MSY (180606 C) ) 344(330 356)
Data period (cat 1950 2014
CPUE series/ peri Japani20lsr
Tai wan Ch2ioOnla
Fus{( 80% CI ) 0.37(0.290.46)
SRsvor wi@B1, 000 t) 9422* (779.41148.)
FooFmsy( 80% C1 ) 1.87(1.452.37)
Boos Bsv( 80 % CI ) 0.74(0.62 0.90)
SBoul SIBY( 80% CI ) n. a.
Boosd Bes(080% CI ) 0. 3070.0372)5
SBoul SB5s80% CI ) n. a.
SBOM_ ScBrrer(s,O%JO) n. a.

F/Fusy

Fig. 7. Yellowfin tuna: BBPM Aggregated Indian Oceassessment Kobe pl@lue dotsindicate the trajectory of the

1.0

3.0

point estimates for the B{RBy ratio and F proxy ratio for each year 183014 The grey line represerstthe 95%
confidence interval associated with the 2014 stock st@heblack lines are lhe IOTC interinreference points.
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Table 9. Yellowfin tuna:BBPM aggregated Indian Ocean assessment Kobe Il Strategy Matsbability percentage)

of violating the MS¥based target (top) and limit (bottom) reference points for nine constant catchipnsjéaverage
catch level from 2014430,372t), £ 10%, £20%, + 30% #0% ) projected for 3 and 10 years.

Reference point Alternative catch projections (relative to the average catch level from 2014) and probability (%) of
and projection violating MSY -based target reference points
timeframe (Btarg = Bmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(258,223t) (301,260t) (344,298t) (387,335} (430,372t) (473,409t) (516,446t) (559484t) (602,521t)
B2017< Busy 77 92 98 99 99 100 100 100 100
F2017> Fusy 40 82 97 100 100 100 100 100 100
B2024< Bmsy 10 57 95 100 100 100 100 100 100
F2024> Fusy 6 49 95 100 100 100 100 100 100
Reference point Alternative catch projections (relative to the average catch levétom 2014) and probability (%) of
and projection violating MSY -based limit reference points
timeframe (Biim = 0.4 Busy; FLim = 1.4 FRusy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(258,223t) (301,260t) (344,298t) (387,335} (430,372t) (473,409t) (516,446t) (559484t) (602,521t)
B2017< BLim 2 12 37 66 86 95 98 99 100
F2017> Fiim 9 43 80 96 99 99 100 100 100
B2024< BLim 3 27 77 98 100 100 100 100 100
F2024> Fim 3 34 86 99 100 100 100 100 100

133. The WPTTNOTED thefollowing with respect to th8BPM modelling approacpresented at the meeting:

1 Biomass dynamic models provide a useful comparison to more complex age structuredimtus|s
case illustrating the simple relationship betweenyB/Band F/ksy trajectories that can be expected in
the absence of recruitmewnariation, and which may appear countduitive in the agestructured
models.

1 There were differensein the biomasgends estimateddm the different CPUE time series, with less
internal conflict in the models that used the Jdpagline CPUE timeseries.

StatisticatCatch-At-Age (SCAA)assessment of yellowfin tuna

134. The WPTTNOTED paper IOTC2015 WPTT17 28Rev_2which provided a stock assessment of yellowfin tuna
in the Indian Ocean by using a Statisti€altchAt-Age (SCAA) modefrom 1950 2014 including the following
abstract provided by the authors:
fiWe attempted the stock assessments for the yellowfin tuna (YFT) in the Indian Ocean using SCA/
(StatisticatCatch-At-Age) model and available data for 65 years (I1Z4514). As a result, it is suggesit
that the current status of the stock (2014) is in the green zone close to the MSY levels of SB and F in th
Kobe plot, i.e., F(2014)/Fmsy=0.85 and SB(2014)/SBinsy

135. The WPTTNOTED the key assessment results for #@AA model as showbelow (Tables 1011; Fig. 8).

Table 10. Yellowfin tuna: Key management quantities from 8@AA stock assessment, for the Indian Océ&&lues
below represent thaverage an80% confidence inteal of a suite ofL0 plausible model runs

Management Quantity Indian Ocean
Most recent catc 430,327
?"gg.;lcj)tCh over 373,824
h(steepness) 0.86
MSY (1), 0(0800 % CI ) 415(367 463
Data period (cat 1950 2014
CPUE series/ peri 19623014
Fus{( 80% CI1 ) 0.64. a.)
Skhsvor wiB1, 000 t) 78@8n. a.)
FooFmsy( 80% C1 ) 1. 0B21.32
Bz(wiﬁsy(SO% C|) n. a.
SBof SuBv( 80 % C1 ) 0. 80115.018)
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Fig. 8. Yellowfin tuna: SCAAAggregated Indian Ocean assessment Kobe plot. Blue circles indicate the trajectory o
the averagepoint estimates for th&B/SBwsy ratio and F proxy ratio for eagtear 19502014for the base model. The
contourlines represent confidence intervalssociged with the 2014 stock statdsrivedfrom the average of the 10

most plausible model runs.

Table 11. Yellowfin tuna: SCAA aggregated Indian Ocean assessment K8brategy Matrix Probability percentage)
of violating the MS¥based target (top) and limit (bottom) reference points for nine constant catch projections (averag
catch level from 2014 (430,37 +10%, £20%, + 30% #0% ) projected for 3 and 10 years

Reference point
and projection

Alternative catch projections (relative to the average catch level fro201214) and probability (%) of
violating MSY -based target reference points
(SBtarg = SBwusy; Ftarg = FMSY)

timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(247657%) (28,8933) (330209%) (371,48%) (412,76@) (454037%) (495313) (53658%) (577,86%)
SB2017< Busy 0 n.a. 12 n.a 46 n.a 74 n.a 92
F2017> Fusy 0 0 0 n.a 14 n.a 69 n.a 95
SB024< Busy 0 0 0 n.a 51 n.a 88 n.a 100
F2024> Fusy 0 0 0 n.a 29 n.a 85 n.a 100

Reference point
and projection
timeframe

Alternative catch projections (relative to the average catch level from 20124) and probability (%) of
violating MSY -based limit reference points
(SBim = 0.4 SBusy; Fuim = 1.4 Fusy)

60% 70% 80% 90% 100% 110% 120% 130% 140%
(2476571) (288933) (330209t) (3714851) (412,760) (A54037t) (4953131) (5365891 (577,865t)
SB2017< Blim 0 0 0 0 0 0 0 n.a 11
F2017> Rim 0 0 0 0 0 n.a 19 n.a 76
SB024< Blim 0 0 0 0 0 n.a 58 n.a 71
F2024> Fim 0 0 0 n.a 16 n.a 76 n.a 90

136. The WPTTNOTED thefollowing with respect to th8CAA modelling approach presented at the meeting:
1 MSY-related reference points afiged at a constardggregate fisery selectivity but it may be more

appropriate to adjust it through time to account for changes in selectivity, which tends to moderat
changes in Fifrsy.

1 Recruitment variability may be higher than the level assumed in this assessment.
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1 The majority ofthe runs resulted in implausible outcomes with very large values of MSY and/or biomass
(i.e. explained CPUE trends on the basis of recruitment trends with insignificant fishing mortality)

1 Selecting plausible runs on the basis of arbitrary MSY boundssepts a circular process to the
estimation of stock status.

Stock Synthesis 11(SS3)assessment ofellowfin tuna

137. The WPTTNOTED paper I0TC2015f WPTT17i 30 which provided an a stock assessmenadiowfin tuna in
the Indian Ocean using Stockréhesis I, including the following abstract provided by the author:

fiThe model integrates fishery catch data, longline CPUE indices, fishery length composition data and tag
release/recovery data from the RTTIPie bas casevas similar to the 2012 assessment cmbeld using
MFCL with the exception of the amalgamation of the Arabian Sea and western equatorial regions in the
current model. Within the four regionsl fisheries were defined based on fishing gear, fishing area and
time period4 additional fisheries @are defined tinvestigatdemporal variability in selectivity)The region
specific longline standardised CPUE indices for 12044 represented the primary abundance indices for
the stock in each region. The tag release/recovery data informs the ngateling the absolute magnitude
of stock abundance during the main aeery period in the late 20003he model period is 1950014
resolved at a quarterly time step. Quarterly recruitment is deriked a BH SRR (steepness 0.8) and is
considered to be ahe equilibrium level prior to 1972. Recruitment is apportioned between the two
equatorial regions. Variation in the overall level of recruitment and regional specific recruitments were
estimated for 1972014. Movement parameters were estimated for adjaegions for juvenile and adult
yellowfin.Base care atural mortality was assumed to be at a level equivalent to the 2012 10 assessment.
The level of natural mortality is considerably lower than adopted for WCPO and EPQCastadsments;
however, thedvel of natural mortality is more consistent with the longiteag recoveries from the RTTP.
The biomass trajectories are consistent with the declining trend in the longline CPUE indices, especially
from 1990 onwards. There was a sharp decline in stamkdgs during the mig000s following a period
of particularly high catches in 200d5. The model estimates that recruitment was low during-2604
based on the lower subsequent longline CPUE indices and lower catches from thegmedeg fishery
during 200709 and longline size composition tren@&tock biomass recovered slightly recovered slightly
during 2009 2011 (when catches declined in part due to piraagll then steadily declined to a low level
in 2014. Current (2014) total spawning biomass tieated to be at a historically low level

138. The WPTTNOTED that alarge number of sensitivities were conducted to investigate key structural assumptions
A number ofthesemodel sensitivitieso characterise the main sources of uncertairge conductedetative to
the base modeincluding:
1 SRR steepness at Gaid 0.9
1 A lower overall level of natural mortality
1 An extended tag mixing period of 10 quarters, substantially down weighting the overall influence of the
tag data set in the model
1 A model optimn amalgamating the two western regions and adopting a longline standardised CPUE inde
specific to the amalgamated region.
1 The exclusion of the western equatorial (R1) longline CPUE indices from 2008 and 2009. The indice
were very low for those years atitbre is concern that the indices were biased by the threat of piracy in
the region during that period.

139. The WPTTNOTED the key assessment results for the Stock Synthesis Ill model (SS3) as shown beloy
(Tables12, 13; Fig. 9).

Table 12. Yellowfin tuna: Key management quantities from the SS3 assessment, for the Indian \Cxdeas.
represent thlaximum Posterior Densitiyom the base case atite confidene intervalempiricallyderivedfrom the
covariance matrix

Management Quantity Indian Ocean
Most recent catec 427,440
EITTOT AN
h(steepness) 0.8

MSY (1(8000 C) ) 421 (404439
Dapariod (catch) 1950 2014
CPUE series/ peri 19722014

Fus{( 80% CI1 ) 0. 16570.01 618
SRsvor w&B1, 000 t) 1,217 (1,1651,268)
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Footfmsy( 80 % CI ) 1. 342i.6 ™
Bzo4iBsy(80% C|) n. a
SBul SBY( 80% CI ) 0. 661i10.07.4 8
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Fig. 9. Yellowfin tuna: Top) SS3 Indian Ocean assessment Kobé Ble circles indicate the trajectory of tirede

of the posterior distribign estimates for the SB/SBatio and F proxy ratitor each year 195@0214for the base model.

The grey lines represent tiiimverse Hessiadelta) 95% confidence interval associated with the 2014 stock status.
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comparison of current (2014) stock status from the base model and the range of model sensitivities. The model opt
are specified in the legend.
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Table 13. Yellowfin tuna SS3base aseaggregated Indian Ocean assessment Kobe Il Strategy Matozability
(percentagepf violating the MS¥based target (top) and limit (bottom) reference points for nine constant catch
projectiors (average catch level from 2027,440t), + 10%, £20%, + 30% +40% ) projected for 3 and 10 years.

Reference point Alternative catch projections (relative to the average catch levétom 2014) and probability (%) of
and projection violating MSY -based target reference points
timeframe (SBrarg = SBusy; Ftarg = Fumsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(256,464) (299,208 (341,952} (384,696) (427,440 (470,184) (512,928} (555,672) (598,416
SBoo17 < Bwmsy 69 95 91 99 99 100 100 100 100
F2017> Fusy 2 54 60 79 100 100 100 100 100
SBr024 < Bumsy 4 36 50 100 100 100 100 100 100
F2024> Fusy 0 22 49 100 100 100 100 100 100
Reference point Alternative catch projections (relative to the average catch level from 2@) and probability (%) of
and projection violating MSY -based linit reference points
timeframe (SBim = 0.4SBwsy; FLim = 1.4 Fusy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(256,464t) (299,208) (341,952t) (384,696) (427,440t) (470,184t) (512,928t) (555,672t) (598,416)
SB017< Biim 2 15 12 44 33 n.a. n.a. n.a. n.a.
Fo017> FLim 0 13 19 70 100 100 100 100 100
SBr024< Blim <1 8 15 51 100 100 100 100 100
F2024> Fiim 0 2 21 100 100 100 100 100 100
140. The WPTTNOTED thefollowing with respect to the SS3 modelling approach presented at the meeting:

1 Biomass is high irregion 2 given the size of the region in comparison to region 1. Thigossastent
deficiency in the current assessment that has been present in previous asseasthgmts/ides some
justification for pooling these areas in future assessments.cigmised that relative biomass by area is
usually difficult to quantify and estimates usually depend on strong assumptions about shared selectivi
catchabilityand relative weighting of historically fished areas to extrapolate density to abundlaece
model sensitivity that amalgamated the two regions yielded estimates of overall stock status that were ve
similar to the base model option, primarily due to the similar trends in the relative abundance indices fro
the two regions. On that basis, it wascluded that the results of the assessment were not sensitive to the
regional structure in the western area of the assessment model.

1  Aroundhalf of therecent yellowfin tunaatctesis taken byartisanafiisheries, about which we have very
little information on the total catches, their fishing areas and the sizes caligist problemhas an
ungquantifiedmpact on the current yellowfin tuna assessment

1  The decline to lovspawning biomaseelative to MSY was not preceded by a period of high catch relative
to MSY, and appears to have been largely caused by low recruitment. The despiamimgingbiomass
estimates in the models are largely driven by declining CPUE in the longline fisheries, especially the lo
indices inregion 1 R1) during 2008 and 2009.

T  TheWPTT considerethechanisms which might have artificially caused the apparent recruitment decline
in 2004-06, and explored alternative data sources for recaritrimsight These included:

1 Purse seindree school catch rates wdaosv in 200607, for which a highly plausible cause would
be a low catchability due to an anomalously deep thermocline in relation with a positive dipole
event. The possibility these low catch rates would also be a consequence of low recruitment (:
predicted by the model) cannotdiecarded but cannot stand as the major cause of those low catch
rates on free schools

9 Purse seine log associated catches and catch rates wered0@6i07. This is not inconsistent
with the model esnates of lower recruitment in the preceding periamivever, there may be other
explanations for these lower catches.

1 That, by contrast to the low recruitment estimated by the model iri @6Qthe proportion of small
size yellowfintuna (less thalOkg) in the purse seirmatch on FADs was stable from@Dto
2008 Purse seine species composition changes were not informative about yellowfin tunz
recruitment, primarily because changes in skipjack tuna abundance need to be accounted for.

1 RemovingonglineCPUEobservations from the model corresponding &dstimated recruitment
decline did not substantively change the recruitment pattern.

1  The bw CPUEIn recent years occurs at the same time as an incredsegline meansizes, which is

consistent with reduced recruitment, kdtich was not observead puse seine freschool mean sizes and
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which may reflect changing selectivity from the longline fleets or insufficient size sampling from longline
catches.

1  Compaedwith the 2012 assessmetite stock is now estimated to bensiderably morelepletedIn the
2012 assessment the scutbstern regiorwas estimated to be less depleted than the equatorial riegion
while depletion in both areas is similar in the new assessment

1  Retrospective analyses terminating in 2@ldre somewhat more pessimistic than theQlFesults from
2012. This is likely to be influenced by the way that MFCL introdueasporallyvarying recruitment in
each regior(the SS3 specification is thought to be more realistic in only introducing recruits to equatorial
regions)

1 A sensitivity amlysisreplacing the Japdongline CPUE in areas 1 and 4 withe Indian survey time series
resulted in a slightly more optimistic outcome than the base ttamggh it washoted that the indices for
2013 14 were assumed to be equivalent to the 2012 gumdexX.

1 A sensitivity analysis adding purse seine free school CPUE resulted in some conflict with the longline CPU
indices and slightly more optimistic outcomes than the baseTdaisevas expected because the purse seine
CPUE series did not decline tlee same extent &lse longline CPUE indices megion 1 R1).

1 It would be worth investigating whether the environmental movemenagdates could be replaced with
consistent seasonal migration parameters (or whether the current seriesditahany bier than a
randomigd time series).

1  Natural mortality (M) is one of the most important parameter in all stock assessments, but it remains high
uncertain for yellowfin tuna. Our base assumption on M are mucér lthan the values used in trestern
Pacfic Ocearby thelATTC. Based on the tag recoveries of the RTTP program after a long period at liberty,
we are confident that out lower estimates of M are more appropriate for the Indian Ocean than the IATT
assumptions. However we are not confident tthetfunctional form of Mat-age can be reliably estimated.

1  Domeshaped selectivity may be plausible for the longline fishery, and should be further explored in futur
assessments, recognising the interaction between selectivity and M.

Parameters for futureanalyses: Yellowfin tuna CPUE standardisation and stock assessments

141. The WPTTRECALLED that in order to obtain comparaldesessmentthe CPUE standardisatisrshouldbe
conducted with similar parameters and resolutibltavever the improved methods recoended by the CPUE
workshop should also be applied so #$tandardisation procedures can make progiedse14 provides a set of
parameters, discussed during WPM€etingsthat shall give guidelines, if available, for the stardisation of
CPUEIn the unimproved state

Table 14. Yellowfin tuna:Parameters for thaandardisatiomf CPUE seriesn 2016

CPUE standardisation parameters CPUE standardisations for consistency
Area By region
CE Resolution Aggregated data
GLM Eacbrs Year, Quarter, 5 degree_ squares, HBF, vessel, environmental
interactions
Model lognormal + constant
Updated standardisation methods
Area By region
CE Resolution Operational data
. Cluster analysis or related approaches to seleatar add cluster
Data preparation
parameters

Year, Quarter, 5 degree squares, SST (as appropriate) and gear
vessel effect
Model Delta lognormal, negative binomial, zero inflated

142. TheWPTTREQUESTED that EU and Seychelles scientists work on a statdided purse seine CPUE for large
yellowfin tuna caught in freewimmingschools.

GLM Factors

143. The WPTTRECALLED that the model parametersntained inTable 15 could be considered appropriate for
future yellowfin tuna stock assessmentsipriglary base case analysis, with appropriate sensitivity runs.
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Table 15. Yellowfin tuna: Model parameters agree to by the WR3rTuse in future base case stock assessment runs.
Biological parameters Value for assessments

Spatialstructure 4 regions
Sexratio Sex aggregated
Age (longevity) 28 quarterly age classes with the last representing a plus group.
Age-specific. Relative variation amongst ages based on WCPO yellowfin assess
Natural mortality and overall scale of nat@irmortality estimated i2012 Indian Oceayellowfin tuna

assessment (see Figure 16 in SS3 assessment). Constant over time and among
Estimates in Fonteneau 2008 (Replace with Eveson 20hband/or Dortel et al.
2015 but not for 2016 update).

SD oflength-atage based on a constant coefficient of variation of average lafqgth
age.

Weightlength allometry a =1.7665e05,b = 3.03542

ageclass ®4: 0; 5: 0.1; 6: 0.15; 7: 0.2; 8: 0.5; 9: 0.5; 10: 0.7; 11: 0.2&21.0
(based orzudaire et al.2013)

Assume constant, since results are based on spawning biomass rather than egg
production. (Potential to change this p26tL6.)

Stockrecruitment BevertonHolt steepness of 0.8 with sensitivities at 0.7 and 0.9.

Other parameters

Growth formula

Maturity

Fecundity

25 fisheries defined by region and gear type, with temporal splits to reflect selec
change in the region 1b PS fisheries.
Abundance indices Regionalstandardised longline CPU&dices estimated jointly across flags
Age ecific, constant over time.
Principal longline fisheries share logistic selectivity parameters.
Common selectivity for all PSLS fisheries.
Selectivity Common selectivity for all PSLS fisheries.
LF4 fishery logistic selectivity.
All other fisheries: double normatlectivity. OT 1a & 4 and TR 1b & 4 share select
parameters.

Fisheries

7.3.3 Selection of Stock Status indicatofsr yellowfin tuna

144. The WPTTAGREED thatthe base case model run from the SS3 stock assessment would be used for developm
of management adviceforhe Sci enti fic Committeeds considerat.
be discussed as supporting evidence.

7.4 Development ofmanagementadvice for yellowfin tuna & update of yellowfin tuna
Executive Summary for the consideration of the Scient@ommittee

145. The WPTTADOPTED the management advice developed for yellowfin tasgrovided in the draft resource
stock status summaandREQUESTED that the IOTC Secretariat update the draft stock status summary for the
yellowfin tuna with the latest 2@lcatch datdif necessary)and for the summary to be provided to the SC as part
of the draft Executive Summary, for its consideration:

1 Yellowfin tuna(Thunnus albacargs AppendixVIII .

7.5 Yellowfin tuna Management Strategy Evaluatigerocess update

146. TheP WNOTEDaperi2l0QWRI T 136whi ch provided an update on
tuna management strategy evaluation devel opment f
aut hor s:
fiRecent progvelsespment hef da Management Strategy Ev

Evaluation) technical framework for I ndian Ocean
includes i) an outline of t heiik)eyarms odxpMaareatfiearn 1
Mo d el ( OM) options (conditioned wusing Stock Sy
assessment), and iii) an outline -2016 heWes od mwhaa :
this teohricecali sp only one part of a much | arger
exchange of ideas among many parties, including
and devel opment of operating nmondlelvsaranmnd sman aagkesn
fisheries manager s and | OTC Commi ssioner s) t ha
management objectives and options. This speeific
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2016, rses drhti st ipon represents the primary opportu
of the | OTC WP Met hods, WP Tropical Tunas, and
defined feature set for d¢cthet prOpercati omgomddee¢! ao

147. The WWQTEtbhat the current project is scheduled to
documentati on, demonstration Operating Model cas
bot h bigeye tuna hen WPNEIOR&HEDE npt ogaam of wor k.

148. Whi |l e the timeline in the program of work INOTE®nSs
that additional wor k may wel It hbee G oengnuii srsB BoQnt BaSnTda Dtl
the Secretariat in coordination with the Chairs
expanding the contract currently in place.

P
0

8. DEVELOPMENT OF OPTIONS FOR ALTERNATIVE MANAGEMENT ME ASURES FOR TROPICAL
TUNAS IN THE |IOTC AREA OF COMPETENCE

149. NOTING that capacity controls based on fishing vessel numbers are likelyrtsubigcientin limiting the harvest
of tropical tunas, since these measures seldom take into account 'effort creep' and vessel,afbiciethedess
the WPTTAGREED that the current fleet capacity across all gear types is in excess of that needed to harve
yellowfin tuna at levels that would maintain the stock biomass necessary to support MSY catches.

150. The WPTTNOTED existing fleet devepment plans, if realised, will substantially increase overall fishing
capacity and effort which would result in even higher fishing pressure on the tropical tuna stocks.

151. The WPTTAGREED that the Chairperson, in collaboration with the IOTC Secretariatlole draft Terms of
Reference for a consultant to undertake an analysis of fispegific impactsincluding implications of the
uncertainty in catch composition by species as well as size frequency available for the differennflbetstocks
of tropical tunas in line with those provided by the WCPFC Scientific Committee, to inform the Commission of
the potential impact of overall fleet capacity growth on tropical tuna stcirting point for the TORs would
be to:

1 Provide an evaluation of flegpecific fishery impacts on the stocklwfeye tuna, skipjack tuna and
yellowfin tung taking into account the various sources of uncertainty eggrtainty in catch and lack
of size data).

1 Project potential impact of reding fleet development planon the status of tropical tunas based upon
most recent stock assessments.

1 Cost estimateJS$30,000 60 days over 6 months. Travel, if necessary, additional

9. WPTT PROGRAM OF WORK

9.1 Revision of the WPTTProgram of Work (20162020

152. The WPTTNOTED paper I0TC20151 WPTT17i 08 which provided the WPTTlwith an opportunity to
consider and revise the WPTT Program of Work @@020), by taking into account the specific requests of the
Commission, Scientific Committee, and the resources available to the IOTC SatcastadiCPCs.

153. The WA'T RECALLED that the SC, at its 17Session, made the following request to its working parties:

fiThe SCREQUESTEDthat during the 2015 Working Party meetings, each group not only develop a
Draft Program of Work for the next five yeamsntaining low, medium and high priority projects, but

that all High Priority projects are ranked. The intention is that the SC would then be able to review the
rankings and develop a consolidated list of the highest priority projects to meet the nebkeds of
Commission. Where possible, budget estimates should be determined, as well as the identification of
potential funding sourceso6 ( SC1 7. Para 178)

154. The WPTTREQUESTED that the Chairperson and Vi€hairperson of the WPTT, in consultation with the
IOTC Secetariat, develop Terms of Reference (TOR) to for each of the high priority projects that are yet to b
funded, for circulation to potential funding sources.

155. NOTING that thecurrent IOTCGuidelines for the presentation of CPUE standardisations and stselssiment
models(IOTCi 2015 WPTT17 INFO1) may need revising, as it was felt that the current Stock Status summary
table which is the principal communication tool regarding stock status used on the IOTC website, understat
uncertanty in stock status evations, the WPTRECOMMENDED thatthe followingbe reviewed

1 theannualstatus coding scheme;
9 the historic coding scheme;
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9 consideration ofhe statuscoding scheméor years when no quantitative stock assessment is available

Data exchange timings

156. NOTING that the current time frames for data exchange do not allow enough time to conduct thorough sto
assessment analyses, which has a detrimental effect on the quality of advice provided, the WP
ENCOURAGED that exchanges of data (CPUE indices and coefficiewmariation) should be made as early as
possible, buho later than 60 days prior to a working party meeting, so that stock assessment analysis can b
provided to the IOTC Secretariat no later tB&days before a working party meegin

Consultants

157. NOTING the excellent wrk done by IOTC consultants in the pastl for the WPTT1the WPTTRECALLED
that the Commission has pa@proved aonsultanto undertake digeyetuna stock assessment in B0y the
inclusion of funds in the 2@lbudget. Thébudge (2016 18) is provided afl able 16 for implementation by the
IOTC Secretariat.

Table 16. Budget foranlOTC consultanto conductSS3 stock assessmenh tropicaltunain 2016, 2017and 2018

Description Unit price Units required Total

Bigeyetuna Stock Assessment (fe@€)16 US$H0 40 22,000
Bigeyetuna Stock Assessment (trave(16 US$,000 1 5,000
Skipjack tuna Stock Assessment (fees) 2017 US$H0 40 22,000
Skipjack tuna Stock Assessment (travel) 2017 US$5,000 1 5,000
Yellowfin tuna Stock Assessment (fees) 2018 US$550 40 22,000
Yellowfin tuna Stock Assessment (travel) 2018 US$5,000 1 5,000
Total estimate (US$) 81,000

158. The WPTTAGREED thata number of priority issugén order of importance3hould be examined to suppor
further development of thstock assessmestfor tropical tunasThe Chairperson and IOTC Secretariat shall
develop Terms of Reference and seek fundipgcically:

1 Tropical tunas

0 The refinement of current estimates of natural mortality informed bretagse/recovery data.

o Incorporation of uncertainty associated with fishery catches and fishery selectivity especially-for non
industrial fisheries. This element would also incorporate the refinement of the fishery structure of thi
model to account for herogeneity in the size composition of catches (e.g. the handline fishery).

o Improvement in the approach used to conduct stock projections and the associated estimates
uncertainty for KMSM, including the incorporation of variability in redment (resenpling
approaches).

1 Yellowfin tuna

0 The development of a two sex model to account for sex specific differences in the biological paramete
(especialf growth and natural mortality).

0 Areview of the assumptions associated with the mixing of tagged fisiwiolj release.

o Determination of the structural uncertainty of the assessment model, incorporating the interactior
among key model parameters (e.g. a grid approach).

Summary

159. The WPTTRECOMMENDED that the SC consider and endorse the WPTT Program of WalRgi(2m®0), as
provided atAppendixIX.

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

160. The WPTTNOTED with thanks, the outstanding contributions of iimgted expert for the meeting, [Zimon
Hoyle, New Zeahnd both prior to and during the WPTT meetimngpich contributed greatly to the grodg
understanding of tropical tuna da@GPUE standardisatiand assessment methods. His travel was funded via the
IOTC Invited Expert process to contribwe a peer reeiwer for themeeting, as well as ISSF support to present
the Report of the™ IOTC CPUE workshop on longline fisheries.

161. The WPTTAGREED to the following core areas of expertise and priority areas for contribution that need to be
enhanced for the next meeg of the WPTT in 208, by an Invited Expert:
i Expertise: Stock assessment; including from i@ other than the Indian Oceaize data analysis; and
CPUE standardisation.
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1  Priority areas for contribution : Providing expert advice on stock assessmeafsiimg the information
base, historical data series and indicators for tropical tuna species for stock assessment purposes (spe
focus:bigeye tuna angellowfin tuna)

10.OTHER BUSINESS

10.1 Date and place of th&8™" and 19" Sessiors of the WPTT

162. The WPTTTHANKED Francefor hosting thel7" Session of the WPT and commendetRD on the warm
welcome, the excellent facilities and assistance provided to the IOTC Secretariat in the organisation and runn
of the Session.

163. NOTING the discussion on who would host &' and 19' Sessions of the WPTT in 2016 and 2017 respectively,
the WPTTREQUESTED that the IOTC Secretarititise withCPCsto determine if they would be able to host
the 18" and 19 sessions of the WPTT respectiveliable17).

Table 17. Draft meeting schedule for the WPTT (&xnd 207)

Meeting 2016 2017
Date Location Date Location
Working Party on Third week in October TBD Third week in October TBD
Tropical Tunas (5d) (5d)

10.2 Review of the draft, and adoption of tiReport of thel7" Session of the WPTT

164. The WAIT RECOMMENDED that theScientific Committeeonsider the consolidated set of recommendations
arising from WHT17, provided atAppendixX, as well as the management advice providedardtaft resource
stock status summary for each of theeetropical tunaspeciesinder the IOTC mandate, and the combined Kobe
plot for the three speciessigned a stock status in 8q[Eig. 10):

0 Bigeye tunaThunnusobesu¥i Appendix M
o Skipjack tungKatsuwonus pelamis Appendix VI
o Yellowfin tuna (Thunnus albacargs AppendixVIII

Overfished
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Fig. 10. Combined Kobe plot fdnigeye tunalflack 2013, skipjack tura (orown: 2014 andyellowfin tuna(grey. 2015)
showing the esmates of current stock size (B&nd current fishing mortality (F) in relation to optimal spawning stock
size and optimal fishing mortality. Cross bars illustrate the range of uncertaintyifeomodel runsNote that for
skipjack tuna, the estimates are highly uncertainyag i poorly estimated, and as suggested for stock status advice it
is better to use Bas abiomasgeference point and C(t) relative ta$s as afishing mortalityreference point.

165. The report of th&7" Session of thevorking Party o ropical Tunas(IOTCi 2015/ WPTT17i R) wasADOPTED
on the27 October2015.
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APPENDIX |1
AGENDA FOR THE 17™ WORKIN G PARTY ON TROPICAL TUNAS

Date: 23i 28 October 2015
Location: Montpellier, France
Venue: Montpellier Aquarium
Time: 09:0071 17:00 daily
Chair: Dr Shiham Adam (Maldivesyice-Chair: Dr Gorka Merino (EU,Spain)

OPENING OF THE MEETING (Chair)

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

THE IOTC PROCESS: OUTCOMES, UPDATES AND PROGRESS

3.1 Outcomes of the 17Session of the Scientific Committee (IOTC Secretariat)

3.2 Outcomes of the 19Session of the Commission (IOTC Secretariat)

3.3 Review of Conservation and Management Measures relevant to tropical tunas (IOTC Secretariat)
3.4 Progress on the recommendations of WPTT16 (IOTC Secretariat)

NEW INFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA RELATING

TO TROPICAL TUNAS

4.1 Review of tle statistical data available for tropical tunas (IOTC Secretariat)

4.2 Review new information on fisheries and associated environmental data (general CPC papers)

BIGEYE TUNA i REVIEW OF NEW INFORMATION ON STOCK STATUS
5.1 Review of the statistical data availabte bigeye tuna (IOTC Secretariat)

5.2 Review new information on bigeye tuna biology, ecology, stock structure, their fisheries and associated

environmental data (CPC papers)
5.3 Review of new information on the status of bigeye tuna (all)
T  Nominal and standardis€2PUE indices
1 Stock assessments
1 Selection of Stock Status indicators for bigeye tuna

5.4 Development of management advice for bigeye tuna, and update of bigeye tuna Executive Summary for

the consideration of the Scientific Committee (all)
5.5 Bigeye tuna Manageemt Strategy Evaluation process update (all)

SKIPJACK TUNA i REVIEW OF NEW INFORMATION ON STOCK STATUS
6.1 Review of the statistical data available for skipjack tuna (IOTC Secretariat)
6.2 Review new information on skipjack tuna biology, ecology, stock struthei, fisheries and associated
environmental data (CPC papers)
6.3 Review of new information on the status of skipjack tuna (all)
 Nominal and standardised CPUE indices
1 Stock assessments
1 Selection of Stock Status indicators for skipjack tuna

6.4 Development of mnagement advice for skipjack tuna, and update of skipjack tuna Executive Summary

for the consideration of the Scientific Committee (all)
6.5 Skipjack tuna Management Strategy Evaluation process update (all)

YELLOWFIN TUNA i REVIEW OF NEW INFORMATION ON STOCK STATUS
7.1 Review of the statistical data available for yellowfin tuna (IOTC Secretariat)

7.2 Review new information on yellowfin tuna biology, ecology, stock structure, their fisheries and associate

environmental data (CPC papers)
7.3 Review of new information orhe status of yellowfin tuna (all)
 Nominal and standardised CPUE indices
 Stock assessments
9 Selection of Stock Status indicators for yellowfin tuna

7.4 Development of management advice for yellowfin tuna, and update of yellowfin tuna Executive Summan

for theconsideration of the Scientific Committee (all)
7.5 Yellowfin tuna Management Strategy Evaluation process update (all)
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8. DEVELOPMENT OF OPTIONS FOR ALTERNATIVE MANAGEMENT MEASURES FOR TROPICAL
TUNAS IN THE IOTC AREA OF COMPETENCE
9. WPTT PROGRAM OF WORK
9.1 Revision ofthe WPTT Program of Work (2018020)
9.2 Development of priorities for an Invited Expert at the next WPTT meeting
10. OTHER BUSINESS

10.1 Date and place of the #&nd 19' Sessions of the WPTT (Chair and IOTC Secretariat)
10.2 Review of the draft, and adoption of the Bef the 17" Session of the WPTT (Chair)
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APPENDIX Il
LIST OF DOCUMENTS

Document

Title

Availability

IOTCi 2015 WPTT17 Ola

Agenda of the 1 Working Party on Tropical Tunas

V (26 December 2014)
V (23 October 2015)

IOTCi 2015 WPTT17 01b

Draft: Annotaed agenda of the f&Vorking Party on Tropical
Tunas

V (14 October 2015)
V (25 October 2015)

IOTCi 2015 WPTT17 02

Draft: List of documents fothe 17" Working Party on Tropical
Tunas

V (30 September 2015)
V (25 October 2015)

IOTCi 2015 WPTT17 03

Outcomes ofhe 17" Session of the Scientific Committee
(IOTC Secretariat)

V (1 October 2015)

IOTCi 2015 WPTT17 04

Outcomes of the 9Session of the Commission (IOTC
Secretariat)

V(1 October 2015)

IOTCi 2015 WPTT17 05

Review of Conservation and Management Measglesant to
tropical tunas (IOTC Secretariat)

V(7 October 2015)

IOTCi 2015 WPTT17 06

Progress made on the recommendations of WPTT16 (I0TC
Secretariat)

V(7 October 2015)

IOTCi 2015 WPTT17 07 Rev_1

Review of the statistical data and fishery trends for trdpica
tunas (IOTC Secretariat)

V(8 October 2015)
V (20 October 2015)

IOTCi 2015 WPTT17 08

Revision of the WPTT Program of Work (202®©20) (I0TC
Secretariat)

V(7 October 2015)

Environmental conditions

IOTCi 2015 WPTT17 09

Outline of climate and oceanographanditions in the Indian
Ocean: an update to August 2015 (Marsac F)

V (12 October 2015)

Fisheries information

IOTCi 2015 WPTT17 10

A review of the catch of tropical tunas from longline and pur
seine vessels licensed in Mauritius (Mamode AS, Sooklall T
CurpenMahadoo M)

V (7 October 2015)

IOTCi 2015 WPTT17 11

Review of the sizdrequency data collected from industrial
Seychelles longliners during 20@D14 (Assan C, Lucas J,
Lucas V, Issac P & Chassot E)

Withdrawn

IOTCi 2015 WPTT1712 Rev_1

Statistics of he European Union and associated flags purse
seine fishing fleet targeting tropical tunas in the Indian Oces
during 19812014 (Chassot E, Assan C, Soto M, Damiano A
Delgado de Molina A, Joachim LD, Cauquil P, Lesperance
Curpen M, Lucas J & Floch L)

V(7 October 2015)
V(27 October 2015)

IOTCi 2015 WPTT17 13

Statistics of the purse seine Spanish fleet in the Indian Oceg
(19902014) (Soto M & Fernandez F)

V(16 October 2015)

IOTCi 2015 WPTT17 14 Rev_1

Evaluating the efficiency of tropical tuna purse sedriarthe
Indian Ocean: first steps towards a measure of fishing effort
(Maufroy A, Gaertner D, Kaplan DM, Bez N, Soto M,
AssanC, Lucas J & Chassot E)

V(13 October 2015)
V(21 October 2015)

IOTCi 2015 WPTT17 15

Review of catch and effort for tropical tuniayg Korean tuna
fisheries (LL, PS) in the Indian Ocean (Lee SI, Kim DN, Ku
Lee MK, Park HW, Kwon Y & Cha HK)

Withdrawn

Yellowfin tuna

IOTCi 2015 WPTT17 16

Analysis of sex ratio by length class of yellowfilthiinnus
albacare$ and bigeye tuna Thunnusobesuy caught by,
Indonesian longliners in the eastern Indian Ocean (Wujd
Jatmiko I, Novianto D, Bahtiar A, Nugraha B, Hartaty H
Sadiyah L)

V(9 October 2015)

IOTCi 2015 WPTT17d 17

Review of yellowfin tuna fisheries in the Maldives (Adam M¢
Jauhare® & Miller K)

V(8 October 2015)

IOTCi 2015 WPTT17 18

Preliminary evaluation of differences in habitat quality betwg
FADs-associated and unassociated schools of yellowfin tun
Thunnus albacare@Vang X)

V (7 October 2015)

IOTCi 2015 WPTT17 19

Opportunistiadietary nature of yellowfin tunarbunnus
albacares):Occurrence of polythene and plastic debris in the
stomach (Perera HACC, Maldeniya R, Weerasekara SA &
Senadheera SPSD)

V(8 October 2015)

IOTCi 2015 WPTT17 20

Temporal and spatial trends of yellowfiriso o | s 6 c |

West Indian Ocean (Marsac F & Soto M)

Withdrawn
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Document

Title

Availability

IOTCi 2015 WPTT17 21

Temporal and spatial patterns in the catch ratio of adult yello
for the West Indian purse seine fishery (12844) (Marsac F &
Floch L)

V(7 October 2015)

IOTCi 2015 WPTT17 22

Size distribution of Indian Ocean yellowfin tuunnus
albacaresin China longline fishery (Gao C, Dai X & Wu F)

V(7 October 2015)

IOTCi 2015 WPTT17 23

Report of the  CPUE Workshop on Longline Fisheries, 30
April T 2 May 2015 (Hoyle SPOkamoto H, Yeh YM, Kim
ZG, Lee S| & Sharma R)

V(2 October 2015)

IOTCi 2015 WPTT17 24

Standardization of distant water tuna longline hooking rate f
yellowfin tuna Thunnus albacargdrom Fishery Survey of
India fleet (19812012) (Gulati DK & Premchand

V (6 October 2015)

IOTCi 2015 WPTT17 25

Updated CPUE standardizations for bigeye and yellowfin tu
caught by Taiwanese longline fishery in the Indian Ocean u
generalized linear model (Yeh-M & Chang ST)

V (8 October 2015)

IOTCi 2015 WPTT17 26 Rev_1

Update of standardized Japanese longline CPUE for yellow]
tuna in the Indian Ocean and consideration of standardizatiq
methods (Ochi D, Matsumoto T, Nishida T & Kitakado T)

V(8 October 2015)
V(22 October 2015)

IOTCi 2015 WPTT17 27

Preliminary stock assement of yellowfin tunalthunnus
albacare$ in the Indian Ocean by using Bayesian biomass
production model (Guan W, Zhu J, Xu L, Wang X & Gao C)

V(7 October 2015)

IOTCi 2015 WPTT17 28 Rev 2

Stock assessment of yellowfin turéh(innus albacargsn the
Indian Ocean by SCAA (Statistic@latchAt-Age) (19502014)

V(8 October 2015)
V(23 October 2015)

(Nishida T & Kitakado T) V (28 October 2015)
Stock assessment of yellowfin turgh(innus albacargsn the
IOTCi 2015 WPTT17 29 Indian Ocean by SCAS (Statistie@htchAt-Size) (Kitakado T | Withdrawn

& Nishida T)

IOTCi 2015 WPTT17 30

Stock assessment of yellowfin tuna in the Indian Ocean usi
Stock Synthesis (Langley A)

V (16 September 2015)

Fish Aggregating Devices

IOTCi 2015 WPTT17 31

Preferred habitat of tropictilina species in the Eastern Atlant
and Western Indian Oceans: a comparative analysis betweé
FAD-associated and freevimming schools (Druon JN,
Chassot E, Floch L & Maufroy A)

V (9 October 2015)

IOTCi 2015 WPTT17 32 Rev_1

Technol ogi c al utiamordfishfng tactice and s
strategies on FADs vs. nassociated fisheries (Lopez J,
Frailel, Murua J, Santiago J, Merino G & Murua H)

V(21 October 2015)
V(25 October 2015)

IOTCi 2015 WPTT17 33

Verification of the limitation of the number of FADs andsbe
practices to reduce their impact on bycatch fauna (Gofii N,
Santiago J, Murua H, Fraile I, Ruiz J, Krug |, Sotillo de
OlanoB, Gonzalez de Zarate A, Moreno G & Murua J)

V(22 October 2015)

Bigeye tuna

IOTCi 2015 WPTT17 34

Japanese longline CPUE for bigetyina in the Indian Ocean
standardized by GLM (Matsumoto T, Ochi D & Satoh K)

V(8 October 2015)

MSE updates

IOTCi 2015 WPTT17 35

An operating model for the Indian Ocean skipjack tuna fishe
(Bentley N & Adam MS)

V(8 October 2015)

IOTCi 2015 WPTT17 36

IOTC bigeye and yellowfin tuna management strategy
evaluation (MSE) software development progress update
(Kolody D, Jumppanen P, Langley A & Carruthers T)

V(8 October 2015)

Other papers

IOTCi 2015 WPTT17d 37

Tuna catch parameters analysis in the Malag&sx E
(Razafimandimby Y, Rijasoa F & Joachim DL)

Withdrawn

IOTCi 2015 WPTT17 38

Tuna longline fishery in the east Indian Ocean (Panjarat S,
Hoimuk S, Jaiyen T, Rodpradit S & Singtongyam W)

V(21 September 2015)

IOTCi 2015 WPTT174 39

Tropical tuna catch in Ira(Akhondi M)

V (7 October 2015)

IOTCi 2015 WPTT17 40

Tuna size sampling from purse seine landing at Mombasa p
(Ndegwa S)

Withdrawn

IOTCi 2015 WPTT1741 Rev_1

Seychelles auxiliary vessels in support of purse seine fishin
the Indian Ocean during 2008014: summary of a decade of
monitoring (Assan C, Lucas J, Augustin E, Delgado de Moli

A, Maufroy A & Chassot E)

V (13 October 2015)
V(21 October 2015)
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Document

Title

Availability

IOTCi 2015 WPTT17 42

Vertical behavior and habitat utilization of yellowfin and bige
tuna in the Soth West Indian Ocean inferred from PSAT
tagging data (Sabarros PS, Romanov EV & Bach P)

V(8 October 2015)

Information papers

IOTCi 2015 WPTT17 INFO1

IOTC SCi Guidelines for the Presentation of Stock
Assessment Models (IOTC Scientific Committee)

V(29 Bnuary 2015)

IOTCi 2015 WPTT17 INFO2

2015 | SSF St ock AE€hmractessng nt
uncertainty in stock assessment and management advice
(Anon)

V(25 June 2015)

IOTCi 2015 WPTT17 INFO3

Female tuna reproductive cycl®rotocol for histology analysi
and reproductive studies (Zudaire |, Chassot E, Diaha C,
CedrasM, Murua H & Bodin N)

V (24 September 2015)

IOTCi 2015 WPTT17 INFO4

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

V (10 September®L5)

IOTCi 2015 WPTT17 INFO5

Resolution 05/0Dn conservation and management measurg
for bigeye tuna

V(10 September 2015)

IOTCi 2015 WPTT17 INFO6

Resolution 03/0Dn the limitation of fishing capacity of
Contracting Parties and Cooperating N@ontractingParties

V(10 September 2015)

IOTCi 2015 WPTT17 INFO7

Descriptive analyses of the Korean Indian Ocean longline
fishery, focusing on tropical areas (Hoyle SD, Lee S| & Kim
ZG)

V(7 October 2015)

IOTCi 2015 WPTT17 INFO8

Descriptive analyses of the Japanesian Ocean longline
fishery, focusing on tropical areas (Hoyle SD & Okamoto H)

V(7 October 2015)

IOTCi 2015 WPTT17 INFO9

Descriptive analyses of the Taiwanese Indian Ocean longlin
fishery, focusing on tropical areas (Hoyle SD, YelvlY Chang
ST & WuR-F)

V(7 October 2015)

Data sets

IOTCi 2015 WPTT17 DATAO1
Rev_1

Tropical tuna datasets available (IOTC Secretariat)

V(17 September 2015)
V(22 September 2015)

IOTCi 2015 WPTT174 DATA02

Yellowfin tuna (YFT) data for Stock Assessment

V(17 September 2015)

IOTCi 2015/ WPTT17 DATAO3

Japanese longline standardised CPUE data for yellowfin tur
from 1963 to 2014

V(24 September 2015)

IOTCi 2015 WPTT17 DATAO4

Nominal Catches per Fleet, Year, Gear, IOTC Area and spe

V (10 September 2015)

IOTCi 2015 WPTT174 DATAOQS

Catch ad Effort - Longline

V (10 September 2015)

IOTCi 2015 WPTT174 DATAOQ6

Catch and Effort Vessels using polandline or purse seine

V(17 September 2015)

IOTCi 2015 WPTT174 DATAO7

Catch and Effort Coastal

V (10 September 2015)

IOTCi 2015 WPTT174 DATAO8

Catch ad Effort- All vessels

V (10 September 2015)

IOTCi 2015 WPTT174 DATAQ9

Catch and Effort Reference

V (10 September 2015)

IOTCi 2015 WPTT17 DATA10

Size Frequency Tropical tuna species

V(10 September 2015)

IOTCi 2015 WPTT17 DATA11

Size frequency Reference

V(10 September 2015)

IOTCi 2015 WPTT17 DATA12

DATA - Tropical tunas equations

V (14 September 2015)

IOTCi 2015 WPTT17 DATA13

Catchat-Size (CAS) and Cateht-Age (CAA) files for
yellowfin tuna raised to total catches

V(17 September 2015)

IOTCi 2015 WPTT17i DATA14

Japanese longline CPUE for bigeye tuna in the Indian Oceal
standardized by GLM from 1960 to 2014

V(22 September 2015)

IOTCi 2015 WPTT17 DATA15

Japanese longline standardized CPUE data for yellowfin tur
from 1963 to 2014 regions aggregated

V(2 Odober 2015)

IOTCi 2015 WPTT17 DATA16

India standardised CPUE for yellowfin tuna from 1981 to 20

V (7 October 2015)

IOTCi 2015 WPTT17 DATAL17

Taiwan,China longline standardised CPUE for yellowfin tunz
from 1979 to 2013

V (24 October 2015)

IOTCi 2015 WPTT17 DATA18

European (and associated) purse seine fitatslardised CPUE
for yellowfin tuna from 1984 to 2014

V (24 October 2015)

Stock Assessment Input and Output files

IOTCi 2015 WPTT17 SAFO1

Yellowfin tuna Bayesian Biomass Production Model (BBPM
(see Pape?7)

V (7 October 2015)

IOTCi 2015 WPTT174 SAF02

Yellowfin tuna StatisticalCatchAt-Age (SCAA) (see Paper 2§

V(12 October 2015)

IOTCi 2015 WPTT174 SAF03

Yellowfin tuna StatisticalCatchAt-Size (SCAS) (see Paper 2

Withdrawn

IOTCi 2015 WPTT17 SAF04

Yellowfin tuna Stock Synthesis (SS3) (see Paper 30)

V(13 October 2015)
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APPENDIX IVA

STATISTICS FOR TROPICAL TUNAS
Extracsfrom 1I0TQ 2015i WPTTT1 07 Rev_1

Fisheries and catch trends for tropical tuna species

T

Main speciesSkipjack tuna accounts for 44% of tiotatches of tropical tunas, followed closely by yellowfin tuna
(444%), while catches of bigeye ¢tFignd. account for

Main fishing gear (201-14):. purse seiners account for 36% of total catches of tropical tuna, withtanpoatches
also reported by handlines and trolling (19%), gillnets (18%), longlines (12%), andrulbiae (11%), in both
coastal waters and the high seas.

Tropical tunas are the target of many fisheries although they are also a bycatch of fiatgetésy other tunas,
small pelagic species, or other Amma species (e.g. sharks).

Main fleets (i.e. highest catches in recent yedrs)pical tunas are caught by both coastal countries and distant
water fishing nationsHig. 2).

In recent years thcoastal fisheries of five countries (Indonesia, Maldives, Sri Lanka, |.R., Iran, and India) have
reported around 55% of the total catches of tropical tuna species in the Indian Ocean, while the industrial pu
seiners and longliners flagged as-Bpain,Seychelles and EBrance reported a further 30% of total catches of
these species.

Retained catch trend¥he importance of tropical tunas to the total catches of IOTC species in the Indian Ocean he
changed over the yearSigs. 1ab.), in particular flowing the arrival of industrial purse seine fleets to the Indian
Ocean in the eart§980s targeting tropical tunas. With the onset of piracy in the@d6s, the activities of fleets
operating in the nortkvest Indian Ocean have been displaced oraedilu particularly the Asian distanvater
longline fleeti leading to a relative decline in the proportion of catches from tropical tunas (i.e., around 52% o
total catches of all IOTC species, compared to 59% over the perioe2028).

Since 2012 catas of tropical tunas appear to show some signs of recovarparticular catches from
distant water longline fleeisas a result of the reduction of the threat of piracy and return of fleets and tc
the northwest Indian Ocean. Total catches of troptoabs have increased from around 800,000 t during
the years of piracy in the late 2000s, to over 960,000 t in 2014.

Economic marketsThe majority of catches of tropical tuna species are sold to international markets
including thesashimimarket in Japa(large specimens of yellowfin tuna and bigeye tuna in fresh or deep
frozen condition), and processing plants in the Indian Ocean region or abroad (small specimens of skipj:
tuna and, to a lesser extent, yellowfin tuna and bigeye tuna). A componeatcatthes of tropical tunas,

in particular skipjack tuna caught by some coastal countries in the region, is sold in local markets or ret:
by the fishermen for direct consumption.
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Figs. 1ad. Top: Contribution of the three tropical tuna sps under the IOTC mandate to the total catches of
IOTC species in the Indian Ocean, over the period 228G (a. Top left: total catch; b. Top right percentage,
same colour key as Fig. 1&8ottom: Contribution of each tropical tuna species to the wiaibined catches of
tropical tunas (c. Bottom left: nominal catch of each species,-2950; d. Bottom right: share of tropical tuna

catch by species, 204114)

** Other gearsincludes handline, gillnet, gillndbngline, trawling.

Fig. 2. All tr opical tunasaverage catches in the Indian Ocean over the period 201y country. Countries are
ordered from left to right, according to the importance of catches of tropical tunas reported. The red line in
the (cumulative) proportion of catchef tropical tunas for the countries concerned, over the total combined
catches of species reported from all countries and fisheries.
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