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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 Nations concerning the legal or
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included. Major extracts or the entire document may not be reproduced by any
process without the written permission of the Executive Secretary, IOTC.

The Indan Ocean Tuna Commission has exercised due care and skill in the
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publication. Notwithstanding, the Indian Ocean Tuna Commission, employees
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Acronyms

African Billfish Foundation

A StockProduction Model Incorporating Covariates
Biomass (total)

Biomasswhich produce$ISY

Black marlin(FAO code)

Blue marlin(FAO code)

Catch and effar

Confidence Interval

Conservation and Management Measure (of the IOTC; Resolutions and Recommendations)
Contracting parties and cooperating faumtracting parties
Catch per unit of effort

Current period/time, i.e.ckentmeans fishing mortality for the current assessment year.
European Union

Exclusive Economic Zone

Fishing mortality; oo is the fishing mortality estimated in the yeatl 20
Food and Agriculture Organization of the United Nations
Fishing mortality at MSY

Generalised lingr model

Hooks between floats

Indian Ocean

Indian Ocean Tuna Commission

Longline

Natural Mortality

Maximum Likelihood Estimation

Maximum sustainable yield

Not applicable

Non-governmental orgagation

Purseseine

Catchability

Regional Observescheme

Scientific Committee of the IOTC

Spawning biomas&ometimes expressed as SSB)
Spawning stock biomassghich produce$ISY

Indo-Pacific sailfish(FAO code)

Stock Synthesis I

Striped marlin(FAO code)

Swordfish(FAO code)

Taiwan, Province of China

Working Party on Billfish of the IOTC

Working Party orEcosystems and Bycatctithe IOTC
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STANDARDISATION OF IOT C 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 impove 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:
RECOMMENDED, RECOM MENDATION : Any conclusion or request for an action to be undertaken,
from a subsidiary body of the Commission (Committee or Working Party), which is to be formally provided
to the next level in the structure of the Commission for its consideration/en@orts@ngfrom 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 already havbe required mandate. Ideally this should be task specific and contain a timeframe fol
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 specified task:
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 additional inputrira 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.

Level 3: Generl 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 pointof agreement among delegations/participants of a meeting which does not need to b
considered/ adopted by the next | evel in the Con
NOTED/NOTING : Any point of discussion from a meeting which the IOTC body considers to be important
enoudp 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 used areerednsidr
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

TheB"Session of the I ndian Ocean Tu BilfishQwRrBnias held
in Olh&o, Portugalfrom 1 to 5SeptembeR015. A total of23 participants 21 in 201424 in 2013) attende
the SessionThe meeting was opened on 1 September 2015 by the ChairpersdérdéDe Bourjed
(EU,France), who welcomed p@ipants to Portugal.

The following are a subset of the complete recommendations from the 3¥®Bie Scientific Committee
which areprovided atAppendix XII .

Sports fishery data collection

WPB13.04 (para. 2): The WPBRECOMMENDED that the Chairperson and Vi€hairperson continue t
work in collaboration with the I0TC Secretariat and the African Billfiglundation to find &
suitable funding source and lead investigator to undertake the projecedutlidippendix VI
The aim of the project is to enhance data recovery from sports and other recreational fis
the western Indian Ocean region. The Chairperson shall circulate the concept note to |
funding bodies ondhalf of the WPB. A similar concept note could be developed for other re
in the IOTC area of competence at a later date.

WPB Program of work

WPB13.( (para. 148 The WPBRECOMMENDED that the reporting deadline for stock@ssment input
(index of abundance, catch reconstructions, size data, etc.) be moved from 30 days to
prior to the meeting in which the species is to be assessed.

WPB13.(0d (para. 14% The WPBRECOMMENDED that the Scienti€ Committee consider and endo
the WPB Program of Work (2018020, as provided aAppendix XII.

Hiring of a consultant to assist the WPB with data poor stock assessment approaches

WPB13.3B (para. 15% The WPBRECOMMENDED that a consultant be hired to develop CPUE serie
billfish species in coastal gillnet and fisheries other than industrial longdlime activity should
be a high priority within the Scientific CommittisdProgram of Work. Terms dReference will
be provided to the SCbds consi der aflable 8 i

WPB13.® (para. 15% The WPBRECOMMENDED that a consultant be hired to carry out workshap
data poor techniques for assessment including CPUE estimations for billfish speisi@stivity
should be a high priority within the Scientific Commitierogram of Work. Terms of Referen
wi || be provided to the 8&ti@bsdgetisprovided Eablealld

Election of a Chairperson and Vic€hairperson for the WPB for the next biennium

WPB13.10(para. 162 The WPBRECOMMENDED that the SC note that Dr Tom Nishi@lpan)andDr
Evgeny Romanov (La Reunion, Franegdre elected as Chairperson and Miigirperson of
the WPB for the next biennium.

Review of the draft, and adoption of the Report of ti¥' Bession of the Working Party on Billfish

WPB13.11 (para. 168 The WPB RECOMMENDED that the Scientific Committeeconsider the
consolidated set of recommendations arising from WPB13, providedpandix XlII, as well
as the management advice provided in the drafturescstock status summary for each of
five billfish species under the IOTC mandate, and the combined Kobe plot for the five ¢
assigned a stock status in 20E5( 10:

o Swordfish Kiphias gladiuyi Appendix VII

Black marlin Makaira indicg i Appendix VIII

Blue marlin Makaira nigricang i Appendix IX

Striped marlin Tetrapturus audaxi Appendix X

Indo-Pacific sailfish [stiophorus platypterusi Appendix XI

O o0oOo0o
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Fig. 10.Combined Kobe plot for swordfish (black), black marlin (light blue), blue marlin (brown), st
marlin (grey) and I.P. sailfish (nawjue) showing the 203, 2014and 2015 (most reoéstock assessment
estimates of current stock size (SB or B, species assessment dependent) and current fishing mortg
relation to optimal spawning stock size and optimal fishing mortality. Cross bars illustrate the rg

uncertainty from th model runs.

Stock status table
A summary of the stock status for billfish species under the IOTC mangatevided inTablel.
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Table 1 Status summary for billfish species under the |0id@hdate.

Xiphias gladius

Fusy (1,000 t) (80% CI):

Stock Indicators
Swordfish Catch20#%: 29, 802
(whole 10) Average catch 2012014: 27, 610
MSY (1,0001t) (80% Cl): 39 . 4 0 i45.808 .

0.138 (0.1370.138)

Makaira indica

MSY (1000 t) (95%CI):

SBuisy (80% Cl):  61.4 (51.571.4)

F2o013Fmsy (80% CI):  0.34 (0.280.40)

SB20135Bwsy (80% CI):  3.10 (2.443.75)

SB2019SB1s50(80% Cl):  0.74 (0.580.89)
Black marlin Catch 204: 17,948t
Average catch 200i 2014: 13,534t

10.2 (7.613.8)

Prevt

2010 | 2011

2012 | 2013 | 2014 | 2015

Advice to the Scientific Committee

No new assessment was undertaken in 2015. Thus, stock
is based on the previous assessment teddsn in 2014, as we
as indicators available in 201Bhe SS3 model, used for sto
status advice indicated that MS$)ased reference points we
not exceeded for the Indian Ocean population as a w
(F2019Fwusy < 1; SB01dSBusy > 1). All other modelsipplied to
swordfish also indicated that the stock is above a biomass
that would produce MSY and current catches are below
MSY level. Spawning stock biomass in 2013 was estimate
be 58 89% of the unfished level©n the weighbf-evidence
avalable in 2015, the stock is determined tono¢ overfished
andnot subject to overfishing Click here for full stock statu
summary Appendix M|

No new assessment wadertaken in 2015. Thus, stock sta
is based on the previous assessment undertaken in 2014, g
as indicators available in 201%he 2014 assessment was {

F011Fvsy (80% CI):
B2011Bwmsy (80% CI):
B2011/B1950(80% CI):

0.85 (0.631.45)
0.98 (0.571.18)
0.48 (n.a.)

Fusv (95% CI):  0.25 (0.080.45) second time that the WPB has applied a Stock Redud
Bwmsy (1000 t) (95% Cl): 37.8 (14.662.3) Analysis technique to black marlirCatches in 2014 hav

Fao13Fmsv (95% Cl):  1.06 0 . id9 7 3) increase substantially from those estimated in 2013,

B2o13Bmsy (95% CI):  1.13 (0.731.53) _17,948 t I_anded (up from 14,776 ffhe continued large

B2019B1950(95% CI):  0.57 (0.370.76) increases in catchés a substantial cause for concern. On
weightof-evidence available in 2015, the stock is deteedi

to benot overfishedbut subject to overfishingClick here for

full stock status summgr Appendix VI

Blue marlin Catch 204: 14,495t No new assessment was undertaken irb20khus, stock statu
Makaira nigricans Average catch 20802014: 13,152t is based on the previous assessment undertaken & 20 well
MSY (1000 t) (80% CI): 11.70 (8.0212.40) as indicators available in 2811In 2013, an ASPIC stoc
Fumsy (80% CI):  0.49 (n.a.) assessment confirmed the preliminary assessment results

Bwmsy (1,000 t) 80% Cl): 23.70t (n.a.) 2012 that indicated the stock is currently being exploited

maximum levelsand that the stock is at the optimal biom
level. Two other approaches examined in 2013 came to si
conclusions, namely a Bayesian State Space model, and
poor stock assessment method: Stock Reduction Analysis
only catch data. Total reped landings increased substantia
in 2012 to 17,252 t, well above the MSY estimate of 11,69
In 2013 reported catches declined slightly to 13,843 t,
above the MSY level. Given the sharp increase in repg
catches over the last two years,tthee well above the MS
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Striped marlin
Tetrapturus audax

Catch 2014
Average catch 2012014
MSY (1,000 t) (80% ClI):

4,049t
4,122t
5.22 t (5.185.59)

Fumsy (80% CI): 0.62 (0.591.04)
Bwsy (1,000 t) (80% Cl): 8.4 t (5.408.90)
F201/Fmsy (80% Cl):  1.09 (0.621.66)
B2ouBwmsy (80% CI):  0.65(0.45( 1.17)
B2014/B19e50(80% Cl): 0.24 (n.a.n.a)
Indo-Pacific Sailfish Catch 204: 29,860t
Averagecatch 240i 2014: 28,980t

Istiophorus platypterus

MSY (1,000 t) (80% ClI):
Fusy (80% CI):

Bwmsy (1,000 t) (80% ClI):
Fa014Fmsy (80% CI):
B201/Bwmsy (80% CI):
B2014/B1950(80% CI):

25.00 (17.2036.30)
0.26 (0.150.39)
87.52 (56.30121.02)
1.05 (0.631.63)
1.13 (0.871.37)
0.57 (0.440.69)

level, the stock isnayhave moved to a state of being subjec
overfishing.On the weighbf-evidence available in 2015, th
stock is determined to beverfished but not subject to
overfishing Click here for full stock status usmay:
AppendixIX

In 2015 an ASPIC stock assessment confirmed the assess
results from 2012nd 2013hat indicated the stock is current
subject tooverfishing and that biomass is below the level wh
would produce MSY. Two approaches examined irba&ine
to similar conclusions, namely a Bayestmrplus Productiorn
Model, and a Stock Reduction Analysis using only catch d
The ASPIC model indicatl that the stock has been subjec
overfishing for some years, and that as a result, the g
biomass is well below theBy level and shows little signs ¢
rebuilding despite the declining effort trend. In 8G&ported
catches declined to 4,049 On the weightof-evidence
available in 2015, the stock is determined tmberfishedand
subject to overfishingClick here for full stock status summar,
Appendix X

In 2015, dta poor methods for stock assessment using S
reduction analysis (SRA) techniques indicate that the sto
not yet overfished, but is subject to overfishing. Record
stock extirpation in the Gulf should also bgamined to
examine the degree of localised depletion in Indian O
coastal areas. On the weigiftevidence available in 2015, th
stock is determined to beot overfished but subject to
overfishing Click here for full stock ttus summary.
AppendixXI

This indicates the last year taken into account for assessments carried out before 2010

Colour key

Stock subject to overfishinggfka/Fmsy> 1)

Stock overfished(SRBa/SBusv< 1) | Stock not overfished (SB/SBusyO 1

Stock not subject to overfishing&/FusyO 1

Not assessed/Uncertain
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1. OPENING OF THE SESSION

1.

The1l¥Session of the I ndian Ocean Tuna Commi ssldiionds
Olhao, Portugal, from 1 to 5 September 2015. A totél3 participants (21 in 2014, 24 in 2013) attended the
SessionThe list of @rticipants igrovided atAppendix | The meeting was opened trseptembel015 by the
Chaimperson Dr Jérbme BourjeéEU France) whowelcomed participants t®ortugal.

2. ADOPTION OF THE AGEND A AND ARRANGEMENTS F OR THE SESSION

TheWPBADOPTED the Agendarovided aAppendix Il The documentpresented to th&/PB13 are listel in
Appendix .

2.

3. THE IOTC PROCESS OUTCOMES, UPDATES AND PROGRESS
3.1 Outcomes of the 17 Ses#on of the Scientific Committee

The WPBNOTED paper I0TCG 20151 WPB13i 03 which outlined the main outcomes of th#& Session of the
Sdentific Committee (SC1), specifically related to the work of the WPB.

NOTING paper IOTC2015 WPB13 INFO1 which detailed the nevGuidelines for the presentation of CPUE
standardi sati ons a n avhichweoeapdateashadsadoptedim theStientifio Gbmrhitkedat

its meetingn December 201,4he WPBREMINDED all those deliveringoPUE and Stock Assessment papers
to adhere to the guidelines

The WPBNOTED that in 204, the SC made a number of requests in relation to the \&Rpbrt (noting tht
updates on Recommendations of the B@fe dealt withunder Agenda item 3% Those requests and the
associated responses from the WBBIfe provided below for reference.

1 Recreational and sports fisheries for marlins and IP Kiih in the Indian Ocean
0 NOTING thatin 2011, the Chair of the WPB, in collaboration with the IOTC Secretariat, participating

billfish foundations and other interested parties, commenced a process to facilitate the acquisition ¢
catchrandeffort and sizelata from sport fisheries, by developing and disseminating reporting forms to
Sport Fishing Centres in the region, the BEQUESTEDthat the Chair and Vic€hair of the WPB,

work in collaboration with the IOTC Secretariat and the African Billfish Foundetid find a suitable
funding source and lead investigator to undertake the project outlined in Appendix VI of the WPB1.
Report. The aim of the project is to enhance data recovery from sports and other recreational fisherie
in the western Indian Ocean fieg. The IOTC Secretariat shall circulate the concept note to potential
funding bodies on behalf of the WPB. A similar concept note could be developed for other regions |
the IOTC area of competence at a later dé&C17. Para. 35)

Response:Substantiakffort was directed to finding suitable funding sources for this important work
in 2014/15, however to date, all organisations approached have declined the request.

9 Tier approach for providing stock status advice
0 The SCCONSIDERED the proposalfromthe WPBo adopt a process to de

to providing stock status advice will likely enable the IOTC working parties to better communicate the
levels of uncertainty present in the indicators used for monitoring the condition/status of eKE st

by categorising the types of assessments conducted, for the development of management advice/acti
Initial details of how a 6Tierd approach may
Report. The SAREQUESTED that the Chair of th&/PM shall liaise with interested scientists to
develop a revised proposal that includes the experience of other bodies, such as ICES, for considerat
at the next SC meetingSC17. Para. 128)

ResponseThe IOTC Working Party on Methods will discuss thists 8" Session to be held in October
2015.

3.2 Outcomes of the 19Session of the Commission

The WPBNOTED paper IOTG 2015 WPB13 04 Rev_1which outlined the main outcomes of thé"Bession
of the Commission, specifically related to the work of\#eB andAGREED to consider how best to provide

t he

Scientific Committee with the information it

the course of the current WPB meeting.

The WPBNOTED the 11 Conservation and Management Measy@MMs) adopted at thed!® Session of the
Commission (consisting dfl Resolutions an@ Recommendatia) aslisted below:

Pagel0 of 98



|OTCi 20151 WPB13 R[E]

|IOTC Resolutions

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

1 Resdution 15/020n mandatory statistical reporting requirements for IOTC Contracting Parties and
Cooperating NorContracting Parties (CPCs)

Resolution 15/08n the vessel monitoring system (VMS) programme

Resolution 15/04Concerning the IOTC record of vessalsthorised to operate in the IOTC area of
competence

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

Resolution 15/060n a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna, and a
recommendation farontargeted species caught by purse seine vessels in the IOTC area of competence

Resolution 15/0Dn the use of artificial lights to attract fish to drifting fish aggregating devices

Resolution 15/08rocedures on a fish aggregating devices (FADs) memamt plan, including a
limitation on the number of FADs, more detailed specifications of catch reporting from FAD sets, and
the development of improved FAD designs to reduce the incidence of entanglemettaafat@pecies

Resolution 15/0®n a fish ggregating devices (FADs) working group
Resolution 15/1@n target and limit reference points and a decision framework

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

The WPBNOTED that pursuant to Article IX.4 of the IOTC Agreement, the above mentioned Conservation and
Management Measures shall become binding on Members, 120 days from the date of the notificatic
communicated by the IOTC Secretariat in IOTC Circ@@l5 049 (i.e. 10 September 2015).

NOTING that the Commission also made a number of general comments and requests on the recommendati
made by the Scientific Committee in 20which have relevance for the WPB (details as follows: paragraph
numbers redr to the report of the Commission (IOMZD15i S19i R): the WPBAGREED that any advice to the
Commission would be provided in the Management Advice section of each stock status summary for the billfi
species detailed in the relevant species sectionssofgjort.

Para. 10The Commissio@ONSIDEREDthe list of recommendations made by the S@bpéndix V) from

its 2014 report [OTCi 2014 SC17 R) that related specifically to the Commission. The Commission
ENDORSEDthe list of recommendations as its ownjlevitaking into account the range of issues outlined

in this Report (S19) and incorporated within Conservation and Management Measures adopted during the
Sessiorand as adopted for implementation as detaiitethe approved annual budget and Program of kVor
(para. 10 of the S19 report)

Shortbill spearfish

The CommissioNOTED the Scientific Committee recommendation SC17.09, which indicated that shortbill
spearfish Tetrapturusangustirostri should be included in the list of species to be managed bp#e |
considering the oceawide distribution of this species, its hightyigratory nature, and that it is a common
bycatch in IOTC managed fisheries. However, adding a new species to the official list of those to be coverec
by the IOTC mandate would requisemodification of the IOTC Agreement. Such an inclusion would be
considered at that tim¢para. 11 of the S19 report)

Black marlin and blue marlin

The CommissioNOTED the advice from the Scientific Committee that indicates that black marlin is
currentlysubject to overfishing, and that blue marlin is currently overfisfgta. 16 of the S19 report)

The CommissiolNOTED that CMM proposal I0TC2015 S19 PropE will provide a discussion point for
these species, to address the concerns raised by the Sci€atiimittee(para. 170f the S19 report)

Striped marlin

The CommissioNlOTED the advice from the Scientific Committee that indicates the striped marlin stock is
currently subject to overfishing and that biomass is below the level which would producéhdSt¥ack has
been subject to overfishing for some years, and that as a result, the stock biomass is well belexetred B

and shows little signs of rebuilding despite the recent declining effort tfigsuch. 210f the S19 report)
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10.

11.

12.

13.

The CommissioRECALLED that at its last Session, it agreed that it should take a precautionary approach
to the management of striped marlin and consider, at its 9@ssion, proposals for Conservation and
Management Measures to reduce fishing pressure for striped nm@dira. 22 of the S19 report)

The CommissiolNOTED that CMM proposal I0TC2015 S19 PropE will provide a discussion point for
this species, to address the concerns raised by the Scientific Comfpatee23 of the S19 report)

Swordfish

The CommissioNOTED that the Scientific Committee had agreed with the advice from the Working Party
on Billfish that there is no evidence of a separate genetic stock of swordfish in the southwest Indian Ocean
although this region has been subject to localised depletiontbegpast decade, or longer. Accordingly,

until new evidence becomes available there is no need to conduct a separate stock assessment for this are
(para. 260f the S19 report)

NOTING the advice from the Scientific Committee on swordfish stock struahde¢hat the original concern
expressed by the Commission was not about there being a separate stock, but rather, about the documents
localised depletion in the southwest Indian Ocean, the CommigsBREED that a separate stock
assessment is not necaysdpara. 27 of the S19 report)

Meeting Participation Fund

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 whiehegeired to
submit and present a working paper at the meefjaya. 37 of the S19 report)

The CommissioWNOTED that at its 2014 meeting, the Scientific Committee had recommended that the
Meeting Participation fund be maintained into the future andeiased back to its original allocation of
$200,000 per year (see recommendations SC17.34, para.Adl pgr the IOTC Rules of Procedure (2014),

the SC had reminded the IOTC Secretariat that the MPF budget should be spent at the ratio of 75:25 (science
: non-science meetings) which would equate to US$150,000 science : US$50,&@ence meetingpara.

38 of the S19 report)

The CommissioAGREED that the MPF budget remains important and therefore provisions according to
the estimated needs will be intated into the budgefpara. 39of the S19 report)

Consultants

NOTINGt he Scientific Committeebdbs attempts to prio
had requested funding for in 2016, in particular, that the High priority projects veesetwhich it felt must

be undertaken in 2016, the CommissRBQUESTEDthat only those High priority projects listed in the
Scientific Committee budget be funded by the Conm
areas of the S19 repoffpara. 400f the S19 report)

NOTING the G@mmissiod sesponsdo therecommendatiofy theWPB and SCin 2014 to addhe shortbill
spearfish Tetrapturus angustirostr)sto the list of species to be managed by the IOTC, the WPB
ACKNOWLEDGED that this wold be considered at the next revision of the IOTC Agreemetiteahortbill
spearfishis a member of family Istiophoridagth oceanwide distributionis highly-migratory and icommonly
caught by IOTC fisheries

Meeting Participation Fund (MPF)

The WPBRECOMMENDED that thelOTC Rules ofProcedure(2014), for the administration of the Meeting
Participation Fund be modifiegb thatapplications are due not later than 60 days (current deadline is 45 days),
and that the fulDraft paper be submittenb laterthan 45 daysourrentdeadline isl5 day$ before thestart of the
relevantmeeting, so that th8electionPanel may review the full paper rather than just the abstract, and provide
guidance on areas for improvemeas well as theuitability of the apptation to receive funding using th@TC

MPF. The earlier submission dates viaalso assist with Visa application procedificr candidates

3.3 Review of Conservation and Managentdvieasures relevant to billfish

The WPBNOTED paper IOTC 2015 WPB13 05 whch aimed 6 encourage participants at the WPB13 to review
some of the existing Conservation and Management Measures (CMM) relevant to billfish, noting the CMM
referred toin document IOTC2015 WPB13 04, and provided as Information Papers (IGPG15 WPB13

INFO2 to INFO5) and as necessary to @rpvide recommendations to the Scientific Committee on whether
modifications may be required; and 2) recommend whether other CMMs may be required.

The WPBAGREED that it would consider proposing modifications forpimvement to the existing CMMs
following discussions held throughout the current WPB meeting.
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3.4 Progresson the recommendations of WPB12

14. The WPBNOTED paper I0TC2015i WPB13i 06 Rev_1which provided an update on the progress made in
implementing the ecommendations from the previous WPB 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.

15. The WPBRECAL LED that any recommendations developed during a Session, must be carefully constructed ¢
that each contains the following elements:

9 a specific action to be undertaken (deliverable);

9 clear responsibility for the action to be undertaken (i.e. a specificdB@ I0TC, thdOTC Secretariat,
another subsidiary body of the Commission or the Commission itself);

1 adesired time from for delivery of the action (i.e. by the next wgrgarty meeting, or other date);

1 if appropriate, and approximate budget foralgvity, so that the IOTC Secretariat may be able to use it as
a starting point for developing a proposal for

Billfish species identification

16. NOTING that the Commission has approved US$30,000 for the printing of the spkm&gcation cards in
2016, as confirmed by the IOTC Secretasigthe 19 Session of the Commissioihe WPBRECOMMENDED
thatthe billfish speciedgdentification cardsalready translated int@anguages other than English and Frergh,
printed in thefirst quarter of 2016 for dissemination

17. The WPBRECALLED that electronicversions of the currently translated species identification cairels
available at the following web lknfor download http://iotc.org/science/speciggentificationcards

18. The WPBREQUESTED the IOTC %cretariat to assist in translation of Billfish ID card iMalay-Bahasa,
Sinhalese and Portuguese languargea priority NOTING with thanks, the offer fromVWF Mozambique and
IPMA (Portugal)to help in translating the casthto Portuguese.

19. The WPBREQUESTED CPCs provide feedback on the usefulness of the printed card in improving species
identificationfor all billfish catches in reported statistieg each WPB nating.

20. The WPBreiterated theRECOMMENDATION that the IOTC Secretariat ensure that hard copies of the
identification cards continue to be printed as many CPCs scientific observers, both on board and port, still do |
have smart phone technology/hardwateess and need to have hard copies. At this point in time, electronic
format s, including 6applications or apps6 are on
purse seine vessels, the use of hard copies is relied upon due todfidhoarocessing and handling conditions,
as well as weather conditiorisSlectronic versions may be developed as a cemghtary tools.

Sports fishery data collection

21. The WPBRECOMMENDED that the Chairperson and Vi€hairperson continue to work in colladation with
the IOTC Secretariat and the African Billfifloundation to find a suitable funding source and lead investigator
to undertake the project outlinedAppendix VI The aim of the project is to enhance data recovery §mmonts
and other recreational fisheries in the western Indian Ocean region. The Chairperson shall circulate the conc
note to potential funding bodies on behalf of the WPB. A similar concept note could be developed for other regio
in the IOTC area ofampetence at a later date.

4. NEW INFORMATION ON FI SHERIES AND ASSOCIATED ENVIRONMENTAL DAT A FOR
BILLFISH

41 Review of the statistical data available for billfish

22. The WPBNOTED paper I0TGC2015 WPB13 07 Rev_1 whiclsummarised the standing of a range of data and
statistics received by the IOTC Secretariat for billfish, in accordance with IOTC ResolutionMar@tory
statistical requirements for IOTC Members and Cooperating@annt r act i ng ,Poathd permd (
1950 2014. The paper also provided a sumyraf important reviews to series of historical catches for billfish
species; a range of fishery indicators, including catch and effort trends, for fisheries catching billfish in the IOT
area of competence; and the range of equations used by the I0BfaBacto convert billfish measurements
between norstandard and the standard measurement used for each spesissmary of the supporting
information for the WPB is provided isppendix IV.

23. The WPBNOTED the main billfish datéssues that are considered to negatiafgct the quality of the statistics
available at the IOTC Secretariat, by type of dataset and fishery, which are providegendixV, and
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24,

25.

26.

27.

REQUESTED that the CPCs listed in the Appendix, make efforts to remeelgdta issues identified and to
report back to the WPB at its next meeting.

NOTING that the IOTC Secretariat estimates total catches using alternative sources to obtain the best poss
information to use in scientific advice, and that this approachdws éndorsed by the SC, the WRBREED
tha this approach should continue

The WPBNOTED that the recent increase of billfish catches in therthwest Indian Oceamvas probably
associated with decreased piracy activitiesthrdeturn of many fleets suas longline and gillnet into this area
(i.e. Japan (longline), TaiwanChina (longline) and IrBn (gillnet)).

NOTING that thehigh variability ofstriped marlinreportedcatches (in particular periods with extremely high
catches followed by low catche®mained unexplainedhe WPBREQUESTED thatthe main fleetseporting
catches oftriped marlin (Japan, Taiwan,China and Rep. of Korea) investigate the variability observed and repc
findings to the next WPB meeting focusing on striped marlin

The WPBREQUESTED the IOTC Secretariat to provide total catches for &dltftsh species by area (NE, NW,
SE, SW, OT) athis information should be available every year, not only assessment years.

4.2 Reviewof new information on fisheries and@ssociated environmentalata

Malaysian billfish fishery

28.

29.

30.

31.

The WPBNOTED paper IOTC2015 WPB13 10which outlined the billfish fishery by Malaysian flagged tuna

longline vessels operating in the southwest Indian Ocean, including the following abstract provided by the autho
fA total of 5 Malaysian tuna longliners began to fish for albacore in the vicinity of southatdagascar
since the 3rd quarter of 201 otal catch of billfishes (which comprised of marlin and swordfish) in 2014
showed a significance increase to 118.56 tisam only 53.78 tons in 2013. The sudden increased was
recorded for swordfish from only 22.4 tons in 2013 to 93.14 tons in 2014, an increased of over 300%. The
catches of marlin showed a decreased by 19.28% in 2014 compared to 2013. Peak landisgperin
observed for both species which does not coincide with peak fishing periods.

The WPBAGREED that shgle marlin species reported in the fishing logboadkslack marlin most probably is
a mixture of several species: black marlin, blue marlin &ipksl marlin.

NOTING the absence of observers onboard fishing vessels, which leads to misidentificatianlio$ to the
species level in this study, the WREQUESTED Malaysiato engage with the IOTC Regional Observer Scheme
(ROS) training workshops.HE IOTC ROS workshop series will commence in Oman this October with additional
workshops planned in 2016 for the eastern Indian Ocean CPCs.

The WPBREMINDED Malaysia of the requirement contained in Resolution 1ti@dall observer morts must
be submitedto the IOTC Secretariatithin 150 days of thend of the observer trip

Maldiveshbillfish fishery

32.

33.

34.

35.

36.

The WPBNOTED paper I0TC2015 WPB13 11 which provided an update atme Maldiveshbillfish fishery,
including the following abstract provided by the augho
fiFishers have been targeting billfish in the Maldives for a long time but the billfish fishery in the Maldives
did not expand until recently. The complete ban of shark fishing across the Maldives in 2010 appeared to
have compelled those engaged inshark fishery to target billfishes. In addition, billfishes are a popular
fish consumed by tourists visiting the Maldives. The expansion of the tourism industry had opened new
opportunities for billfish fishers and has also initiated big game fishing tageillfish and other large fish.
In the targeted billfish fishery, fishers from several communities across the country, catch billfish using troll
lines and drop lines along the outer edge of the atolls. Billfish are also taken as bycatch in the sty
and also occasionally in the large yellowfin handline fishery and the troll fishery targeting kawakawa and
frigate tuna. Foreign longline vessels were allowed to fish in the Maldives EEZ from mid 1980s tdli2010.
(see paper for full abstract)

The WPBNOTED that the Maldives fisheries are dominated by artisanal vessels using a large variety of gears
catch billfish and that about 80% of Maldivian catch are represented by huific sailfish.

The WPBAGREED that the actual level of billfiskahdings are highly uncertain, due to widely dispersed landing
sites and that the vessels targeting billfish are not currently covered bybaamhobserver program.

NOTING the pending implementation of logbooks for reef fish fisheries, expected in 2tdr6the WPB
REQUESTED that the Maldives provide an update on its implementation atetkidV/PB meeting.

The WPBAGREED that market landing data should be combined with logbook data and reported to the I0TC
Secretariat, so that a complete idea of larglingavailable on billfish species.
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I.R. Iran billfish fishery

37. The WPBNOTED paper I0TC2015 WPB13 12 which outlined the billfish gillnet fishery in the I.R. Iran,
including the following abstract provided by the authors:

filran (Islamic Republic of) fishipgrounds in Northern and southern waters of the country are located in
the Caspian Sea and Persian Gulf and Oman Sea. Fishery for tuna antkauspecies is a major
component in large pelagic fisheries in Iran and one of the most important actinitiee Persian Gulf,
Oman Sea and offshore waters. The long Iranian coastline about 193 port and landing places and about 143
thousand fishermen individuals which are directly engaged in fishing activities and Around 12 thousand
fishing crafts consist ofghing boats, Dhows and vessels using different fisheries including: Gillnet, Purse
seine Trolling, Trawl and Wirgrap which are engaged in fishing operation according to a time schedule
during different fishing seasons in the coastal and offshore wakdiset and purse seine are two main
fishing methods used by Iranian vessels to target large pelagic species (especially tuna-dikd)timthe
IOTC area competency and also some of small boats used trolling in coastal fisheries. Gillnet is thetdominan
gear in all areas. Majority of the production come from the Gillnet coastal and offshore waters. More
Billfishbs are caught as incidental catch in of"
Billfishes are caught in northwestern areak (see paper for full abstract)

38. The WPBNOTED that the new data reported by I.R. Iran highlighted the importance of those fisheries statistic
that could be used in the future for billfish assessment. However, the lack chodtetiort data for therbnian
driftnet fishery compromise estimates of total catch, as the species composition of marlins would vary dependi
on the areas and times fished. Thus, the VIREUESTED that the I.R. Iran make every possible effort to
assess the areas and times fishg its fishery and to report this information to the next meeting of the WPB,
noting that this is already a mandatory reporting requirement under Resolution 15/02.

39. TheWPBREQUESTED that the IOTC Secretariat assist I.R. Iran to assess if separatengpuoitiP. silfish
in the Persian Gulf and Oman Sea is possible).&hdran report at the next WPB

Seychelleillfish fishery

40. The WPBNOTED paper IOTC 2015 WPB13 13 which outlined the billfishbycatch by the Seychelles industrial
longline fishery including the following abstract provided by the authors:

fiBillfishes are incidental catches of Seychelles industrial longline fishery primarily targeting bigeye tuna.
On average billfishes comprising of swordfish, marlins and sailfish accounted for 14%totdl catch of
that fishery per year, over the last 11 years. The Seychelles industrial longline fleet started operating in the
Indian Ocean in 1999 and in 2014, the fleet comprised of 36 vessels with an average of 542.3 GT. The total
billfish catchesexhibited same trend in catches as bigeye tuna with a progressive drop in the total billfish
catches (swordfish, marlins and sailfish) from 2004 to 2011 followed by a sharp increased in catches in 2012
where catches of both swordfish and marlins increfreed less than 400 Mt to around a 1000 Mt amounting
to a record catch of 2,144 Mt of billfishes since the beginning of the fishery. Similarly, the catch rate for
billfish followed a decreasing trend from 2004 to 2011 and increased sharply in 2012 tot(LQQMWhooks
and has stabilized to around 0.07 Mt/10@iibks over the last two years. (see paper for full abstract)

41. The WPBNOTED that catches presented in the paper are those for Seydtadigad vessels (i.e. vessels
registered in Seychelles), aridht catches presented correspond to those reported to fisheries authorities and ha
not been raisedttake into consideratidltal fishing effort.

42. The WPBNOTED that catches of billfish by the Seychelles flagged fleet increased substantially in 2012,
associated with bigeye tuna catches and a decrease in albacore catches. Such changes in catchability may inc
associated changes in fishing strategy (i.e. a return to waters outside the Somalian EEZ) or environmer
anomaly.

Thailand billfish fishery

43. The WPBNOTED paper 10T€2015 WPB13 14 which outlined the billfishcatch by the Thailand longline
fishery from 2010 to 2014ncluding the following abstract provided by the authors:

fiThai tuna longliners have operated in the Indian Ocean since 2043 .report was based on the data
extracted from fishing |l ogsheets by three Thai
Andaman 0280 and fCeri buo, which declared to D
logsheets displayed importantaniation of their fishing operation and effoliuring the years 2012014,
fishing grounds were mainly in the Western of Indian Ocean with 1,980 fishing day. The total catch by
numbers was 61,179 fishes with 2,331.19 tons. The average catch rate (CRbi&) cditch were 11.62
fish/1,000 hooks and 442.71 kg/1,000 hooks. The major species caught were bigeyeunnaspbesu}
yellowfin tuna T. albacare} albacore tunaT. alalungg, billfish, sharks and other species constituting
44.40, 20.59, 20.76.82, 3.45 and 0.95% of the total catch, respectivielying the years 2012014,
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billfish were caught 6,009 fishes with 281.27 tons. The average catch rate of billfish was 1.14 fish/1,000
hooks and 53.42 kg/1,000 hoakis (see paper for full abstract)

44. The WPBNOTED that Thailand has deployed large longliners in the Indian Ocean since 2007 and was reminde
that 200712 data were presented to the WPB in 2013. However, when presenting fishery data of this natul
Thailand was reminded that it should begarged for the entire history of the fishery, in this case from-2007
2014.

45. The WPBENCOURAGED fishery authorities from Thailand to deploy observers onboard large longliners and
to send observer reports in accordance with IOTC Resolution &f/B4egionaobserver scheme

ObServe: Database and operational software

46. The WPBNOTED paper IOTC2015WPB132 9 whi ch pr ovi d@bBervéd n atabasd andi e
operational software for longline and purse seine fishery, aaflading the following abstragirovided by the
authors:

fiObservation data collected aboard fishing vessels are essential to describe the impact of fisheries on fish
community. The Institut de Recherche pour le Développement (IRD, France) has been sending observer:
aboard tropical purseseiners since 1995 in the Atlantic and Indian Oceans, and longliners since 2007 in the
Indian Ocean. Since 2005, IRD is appointed by the European Union (EU) and the French Direction des
Pcches Maritimes et de | 6 Ag u a c u ductwscieatific(obsBriétlons F r ¢
aboard French vessels to monitor tropical fisheries in the framework of EU Data Collection Framework
(DCF). To monitor this program, the Observatoire Thonier (OT) from IRD has been developing since 2010
an information system n@ed ObServe that is intended to manage data collected in the framework of DCF.
ObServe consists of (i) a central database based on PostgreSQL, (ii)-hakad software used for data
acquisition and management, and (iii) data synchronizatiotufea betwen these two modulég. (see

paper for full abstract)

47. The WPBAGREED that ObServe is useful tool to store and manage tuna fisheries data collected by observe
on board both purse seine and longline vesselsREQUESTED that IRD preserstthis tool to the IOTC
Secretariat.

48. The WPBENCOURAGED IRD to develop trainingnodules orObServe utilisationfor potential incorporation
within the broader IOTC Regional Observer Scheme training program

4.3 New infamation on sport fisheries
Kenyan sports fishery

49. The WPBNOTED paper I0OTC2015 WPB13 15 which provided an overview of historical catch of marlins
caught by sports fishers in Kenyan wat@sluding the following abstract provided by the authors:

fiBlack marlin (Makaira indica), Blue marlin (Makaira nigricans)astriped marlins (Tetrapturus audax)
are among the billfishes caught by sports fishers in Kenyan waters. Recreational fishery data consisting of
retained, tag and release data of marl i ns obtai.
usedto investigate historical trend of three species of marlins through time. A total of 2,926 fish were caught.
Black marlins were the majority with 1,221 recorded closely followed by Striped marlins at 1,132 while only
209 blue marlins were reported. Temabdistribution of the Striped marlins and Blue marlin show a peak
in January with most of the catches appearing between December and March. Black marlins have two main
seasons with the first occurring between January and March with a peak in Februagyhelgkecond season
occurs between July and September with the peak in September. Although the annual catches of Stripe
marlin and Black marlins are usually below 50, between 2009 and 2010, the catches of striped marlins were
113 and 233 respectively whithe peak catches of Black marlin were experienced between 2006 and 2010
ranging between 63 and 148. (see paper for full abstract)

50. The WPBAGREED that sport fisheries CPUE would be important sources of information on billfish abundance,
and potentiallyin future stock assessments.

51. The WPBACKNOWLEDGED the analysis on the Kenya lotgym sport fisheries dataset dBREQUESTED
that Kenya continues investigating this dataset for censitbn at the next WPB meeting.

52. The WPBREQUESTED that the catch and efit data for the sports fishery in Kenya from 103010 be
submitted to the IOTC Secretariat to assist in future assessmespeits fishspecies.

African Billfish Foundation

53. RECALL ING the excellent efforts being undertaken by the African Billfish Fatiod to develop a tag and
recapturalatabase in Kenya and Tanzarie, WPBREQUESTED that theAfrican Billfish Foundatiorcontinue
its important work, particularly in the areas of collaborative research aimed at obtaining more information o
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54.

movements bbillfishes, via both conventional and archival tagging programs that will allow the collection of
information on both horizontal and vertical movements as well as on population dynamics.

The WPBNOTED the absence of ABF representatia the WPB13 meetg andENCOURAGED both the
ABF andIOTC to find solutions to ensutbe presence othe ABF in future meetings of WPB, particularly given
the importance and relevance of their activities in relation to the WPB Program of Work.

Istiophorid billfish taxonomy

55.

56.

57.

The WPBNOTED an adhoc presentatiomn thedTaxonomy of istiophorid billfish whi ch out |l i nec
of billfish taxonomy in the World Oceanincluding the following abstract provided by the authors:

fiTaxonomy and systematics of billfish undemveonsiderable changes in recent 40 years. There are
several approaches that still considered as valid in scientific community. Classic morphological approach
of Nakamura (1983 recognised 2 billfish families (Xiphiidae and lIstiophoridae). The formestconsi
monospecific genus represented by single spedigsias gladius The latter consists of three genera
(Istiophorus Makaira and Tetrapturu3 represented by 13 species. Some species from the group were not
recognized at certain level, in particular by ©Aecognising IndeéPacific blue marlin and Atlantic blue
marlin were as single specieMakaira nigricans Recent billfish taxonomy developed using genetic
markers (Collette et al., 2006, Hanner et al., 2011) proposed five gdstopliorus Istiompax Kajikia,
Makaira, andTetrapturud represented by 9 species. Nomenclature of billfish based on genetic approach
is not widely recognized yet but often used in scientific work in parallel with morpHuodagyl
nomenclature. Adoption of new nomenclature iegptihanges in IOTC data collection forms, manuals and
dat abases. 0

The WPB AGREED that the I0TC, anFAO regional body should continue tofollow FAO accepted
nomenclature, until such time as FAO modified them.

The WPBAGREED that information to be presentat IOTC working parties and other meetings should be in
compliance witfFAO-accepted nomenclature. This was of particular concern at the WaBttiravere several
papers on striped marlin were presented with alternative specie names. This wouttiéxe wiore concern if
data is being submitted to the IOTC Secretariat with different species names.

5. SWORDFISH

5.1 Review new information on swordfish biology, stock structure, fisheries an@eased environmental

data

Mozambique swordfish longline fishgr

58.

59.

60.

The WPBNOTED paper I0T€2015 WPB13 16 which provided an overview of swordfish catches from the

Mozambique longline fleet, as determined byboard observersncluding the following abstract provided by

the authors:
fiPreliminary results of the implemtion of onboard observer sampling program on Mozambique longline
fleet indicated swordfish as one of the most common target species in southern Mozambique, besides c
bigeye and yellowfin tuna. Together these three species represented 70% of thegfistincaumbers and
approximately 85% of the total retained catch in weight. Particularly swordfish represented 29% of the catch
in numbers and approximately 25% of th&l retained catch in weighErom the total number of swordfish
specimens sampled &ssess their biological attributes during April to June (n=126), 82% were female and
the remaining 18% were male fish (ratioM:F=1:4). The majority were fish with active gonads (stage II),
56% of female fish and 95% of males. Ripe females were alsacsignif the catches, 36% of total female
swordfish sampled. The average fork length (+SD) for swordfish was 118 cm (x40), with an average size for
males of 125 cm (¥ and 117 cm (+42) for female$ (see paper for full abstract)

The WPBNOTED the impotance for Mozambique to continue and increase the fishery observer program as thi
is a new fleet to the fishery that is currently increasing. The fleet size is expected to increase by up to 11 longl
vessels by the end of 2015. The authors explaingédhbdishery started in December 2014. In 2015 the observer
coverage is expected to be betweetD% of fishing effort.

The WPBNOTED the very low percentage of blue shark in the reported catch, which is unusual given that th
main target species is swéish. There is also considerable catch of tropical tunas, which is also not very usual in
longline fisheries targeting mainly swordfish. In terms of marlins, only black marlin was recorded, which agait
was considard unusual. This could be happening duehe depth of the hooks being set deeper than usual
longline vessels targeting swordfish targeting, or because of seasonal aspects, as the current data analysed t
stage is only based on very few trips and in limited seasons.
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61. The WPBNOTED that the fshery observers used in the program are trained by the Mozambique Nationa
Fisheries Institute and listed at the IOTC fishery observers database. Observers are employed by the Mozamb
Government as fisheries officers.

62. The WPBNOTED that logbooks are atdeing usedby the newongline vessels entering thigtiery, with almost
100% usage, andl aessels have VMS

5.2 Review of new information on the status of swordfish
5.2.1 Nominal and standardised CPUE indices

63. NOTING that swordfishwasnot a priority species i2015 (it will be assessed in 2017 as per the Program of
Work (seeAppendix XlI), no updated CPUE indices weseibmittedfor consideration by the WPB in 2015.
However, the WPEBREQUESTED thatkey CPCs (Taiwan,Chin&ri Lanka, Indoesig JaparandEU,Portugal,
EU,Spain) provideipdated CPH indices annually asdicators of sock status between stock assessmensyear

64. The WPBAGREED that during the meeting prior the next swordfish stock assessment (scheduled in 2017), tim
should bededicated to prepare clear guidelines to the work to be done on standardisation of CPUEsssoek||
assessment in order to improve the selection of stock status indicktnesshould also be devoted to the
examination of biological parameters, amdoh at size (lengthomposition) data used in assessments.

5.2.2 Selectionof Stock Status indicators for swordfish

65. The WPBAGREED that swordfish stock status should be determined from the SS3 stock assessment undertak
in 2014 as it was considereubst likely to numerically and graphically represent the current status of swordfish
in the Indian Oceal.he WPB other analysis were treated as being informative of the results.

5.3 Development of management advice for swordf&hupdate of swordfish Executive Sumary for the
consideration of the Scientific Committee

66. The WPBADOPTED the management advice developed for swordfsphias gladiuy, as provided in the draft
resource stock status summamd REQUESTED that the IOTC Secretariat update the draft stoekust
summary for swordfish with the latest 2014 catch data, and for the summary to be provided to the SC as par
the draft Executive Summary, for its consideration:

1 Swordfish Xiphias gladiuyi Appendix VII

6. M ARLINS

6.1 Reviewof new information on marlinbiology, stock structure, fisheries a@massociated environmental
data

Striped marlin genetic population structure

67. The WPBNOTED paper IOTC2015 WPB13 30 which provided an overview of thewklopment of a novel
high-throughput assato evaluate genetic population structure in striped manktuding the following abstract
provided by the authors:

fiTo date, population genetic studies of highly migratory marine fishes have generally been characterized by
a small number of moleculanarkers that represent a limited portion of the genome, and opportunistic
sampling designs that include a small number of individuals per putative population. These characteristics
compromise the statistical power necessary to detect the low levels oic giifferentiation typically
associated with populations of marine fishes. Additionally, unintentional sampling of-pagattion
assemblages results in a noisy genetic signal that may obscure popsiaticific information. Although
previous evaluatins of genetic population structure in Pacific striped marlin have identified multiple
populations, genetic differentiation has been low and likely compromised by small numbers of molecular
markers and samples per population, and sampling of Aprediation assemblages. In the current study,
nextgeneration sequencidgased methodology will be used to identify large numbers of molecular markers
in samples collected using a biologicalhformed sampling design to target individual populatioiigsee
paperfor full abstract)

68. The WPBAGREED that this study may provide important information on genetic structure of striped marlin
stocks and that there are plans to investigate the stock structure of marlins aRddifdosailfish.

69. The WPBENCOURAGED all CPCsto collaborate with the authors in the collection of genetic material for
further study.

70. TheWPBREQUESTED the IOTC Secretariat to seek additional information on the project and to compare it
with the current IOTC Stock Structure Project, so that thephwjects may complement each other
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La Reunion observer data

71.

72.

73.

74.

The WPBNOTED paper I0TC2015 WPB13 20 which detailed spatitemporal and length distributions of
istiophorids in the southwest Indian Ocean inferred from scientific, observer anejsetingdata of the Reunion
Island based pelagic longline fishery, including the following abstract provided by the authors:
fiThe Reunion Island longline fishery primarily targets swordfish at night but also catches tuna and
istriophorids (black marlin Makaira inda, blue marlin Makaira mazara, striped marlin Tetrapturus
audax, IndePacific sailfish Istiophorus platypterus, and shortbill spearfish Tetrapturus angustirostris)
often in the daytime. Using data collected by professional observers and fishermeinam#weork of EU
Data Collection Program between 2007 and 2014, and data collected at the occasion of scientific cruises,
we intend in this paper to (i) assess the quality of billfish identification, (ii) provide deatioral
distributions of billfish c&ch per unit of effort, and (iii) length distribution for these 5 species. We found a
relatively high proportion of unidentified billfish highlighting poor species recognition by some observers
and fishermen in years prior to 2013. Our results demonss@tee deviation between scientist/observer
data and selfeported data by fishermen for blue and striped marlins. Concerning gjeatiporal patterns
of billfish catch per unit of effort, we found that higher catch per unit effort of blue and black mardin w
recorded during the first and fourth quarters of the year while 4Rdoific sailfish abundance was higher
during the fourth quarter only © (see paper for full abstract)

The WPBAGREED that the OTC species identificatiogardshave been and will céimue to be aressential
tool in the improvement of marlin species identification by fishing crew and observers.

NOTING thecommitments and efforhade byCAP-RUN intraining and identification card implementation/use
the WPBENCOURAGED CAP-RUN to contine this extremely important activity.

NOTING that training of observers and crew is leergmandnecessarilyneticulous work that should be done
on a ecurrent way in order to optineghe efficiency obbservers, the WPRECOMMENDED that thelOTC
Secretaat increaseits effort in training observerincluding species identification.

6.2 Review of new information on the status of marlins

6.2.1 Nominal and standardised CPUE indices

Japan longline CPUE

75.

76.

77.

78.

79.

80.

The WPBNOTED paper IOTG2015 WPB13 17 Rev_1which provided aCPUE standardisation for striped
marlin caught by the Japanese longfiseery (Figs. 1 2) in IOTC area of competencéncluding the following
abstract provided by the authors:
filn order to aldress stock assessment for striped mafMietr@pturusauday in the Indian Ocean, we
calculated standardized catch per unit effort (CPUE) of Japanese longline fishery. We supposed four area
definitions (North East, North West, South East and South Wést)sed operational catch and effort data
compiled by National Research Institute of Far Seas Fisheries, Japan. To reduaatzlraatio, we
addressed three approaches 1) data screening with simpleolagal model, 2) core area with lemormal
model 3)separated time series with logprmal model (1974989, 199€r013). We calculated combine
standardized CPUE that was area weighted under 1) and 3) approach. In addition, we discussed difficulties
to treat zerecatch data for a future work 0

The WPBNOTED that the time series showpgak and darge drop from the early to the later years. Tifis
considered to be a function of a changeatchability priorto and after 1990The series was subsequently split
at 1990for separate the standasdions. The CPUE in theperiod prior to 1990 malgean overestimation of the
relative abundance. In addition, thavere a large number péro recordsand since the Zero Inflated Mod#d
not converg. Hence, théog-Normalmodel was usedvith addedmean 10% valuef the overall nominal CPUE
constant (though probably not the most appropriate).

The WPBNOTED thatthe2011 point should not be used, as effort (number of sebstantidy declined in the
year.

The WPBNOTED that interactions were not used in the matied to convergence issues, thoitgliould help
smoothen some of tharge varianceOther techniquesuch as polynomial term in thélooks Between Floats
(HBF), or using GAMS (cubic splinesjere alternatives to the proxies of targets.

The WPB NOTED thatusingvessel effectsr trip effect (possibly as random effecisqy alsohelp, as wellas
usingaDelta Log No ma | Model to deal with zerobés in the da

TheWPBNOTED that similar to 203, the core area approashould be examineahdthat the sees should be
split so thatcatchability changes before and after 1@80ld be examinedJsingthe proportion of catches of
main target speciesuch as bigeye tuna and yellowfin tusfatotal catch would also be a usefalanalyse in
subsequent years (Wwever this index includes a biomass trajectfifgct, thus it needs careful treatment).
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81.

82.

NOTING the new series presentiegithe authors during the meetimgth the series split discussed abo%690)

(Fig. 1), the WPBAGREED to exdudethe estimate@011 standardised poifibr stockassessmérmpurposesiue

to low coverage irthat year The peak in the very beginning of the series was also discussed, but retained fo
assessment purposes. Discardihg series prior to 1983 an optbn to be considered for the next stock
assessmenbut was finally used in the assessment

The WPBNOTED that using cluster analysis may be a solution for catchability issues discussed during th
meeting. HBF is thought to be an information factor oflealbdity because Japan longlimesselsshangedrom
shallow sets to deep sets.

Taiwan,Chinalongline CPUE
83. The WPBNOTED paper IOTC2015 WPB13 31 Rev_1which provided &aCPUE standardisation for striped

marlin caught by th&aiwan,Chinalongline fishery(Figs. 1 2) in IOTC area of competencéncluding the
following abstract provided by the authors:
filn this study, cluster analysis and principle component analysis were conducted based on catch composition
of Taiwanese longline fishery in the Indian Ocean. Both of clusters and principle component scores can
represent the historical fishing pattern related to characteristics of targeting species. Also, there were
appropriate relationships between numbers of hdmisveen float and clusters of catch composition and
principle component scores. Therefore, clusters of catch composition and principle component scores can
be used as substitute factors related to characteristics of fishing operations when informatiarbef of
hooks between float is not available. In addition, the CPUE standardization of striped marlin (Kajikia
[ Tetrapturu$ audax) caught by the Taiwanese longline fishery in the Indian Ocean was conducted for time
periods of 198€013. Since striped mi is caught by Taiwanese longline fleet as bycatch species and
large amounts of zero catches was recorded in the operational data, CPUE standardization was conducted
using the deltdognormalGLM.0T (see paper for full abstract)

84. The WPBNOTED the impravement in the approach presented and thattkea@uthor for submitting the series
despite not being able to attend the meeting in pe&ame improementssuch agpresening which interaction
terms were used in the final model should be made in futums.y&dao diagnostic analysis of residuals, and
exploratory analysis of the effect of the variables would be useful.

85. The WPBAGREED that te Principle Component Analysis (PCA) approatiould be used instead tife
Clustering approach as this gave bettsuits on AIC and BIC values, when modellihg positive sets. However,
the use of Component 3 of the PCA may not be appropriate

86. The WPBNOTED that the use of clustering and PCA was a useful approach in dealing with the alid¢BEe
prior to 1995, and s techniques help examine sets that are used for targeting certain species groups and use
the data in the Taiwa@hinadatabase.
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[ JPN whole area 1976-2013
6 - —— JPN whole area 1976-1989
w5 - JPN whole area 1990-2013
E A —TWN,CHN whole area 1980-2013
O 4
©
(0]
< 3 -
O
N
2 |
1 -
OGDIOOONQ'@OOONI#@OOONQ'OOOOIN
N~ N~ o0 (o] (o] (00} [e0] (@] (o)) (@] (@] (o)) o o o o o — —
()} (@)} (@] ()} (@)} (@] ()} (@)} (@] ()} (@)} (@] o o o o o o o
— — — — — — i — — i — — AN AN (V] N N N N

Year

Fig. 1. Striped marlin. Japan and Taiwan,China longline standardised CPUE G&li#sswere scaled with respect to
the mean of the each standardised perifmal Japan longline core area (JRbre areal9762013, Taiwan,China
longline (TWN,CHNwhole area 1982013, Japan longline all areas (JMMole ared 9762013, Japan longline all
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areas from 1976 to 1989 (Jmhole aeal9761989), and Japan longline all areas from 1990 to 2013 WRMNe area
199062013.

CPUE Summary discussion

87.

88.

89.

90.

91.

The WPB AGREED that there was merit in exploring the optionpafoling the data across fleets (Japan and
TaiwanChina) This was eamined inthe CPUE workshofCPUEWS)on longline fisheries fotropical tunas
and was a recommendation made by @RUEWS In addition using cluster analysis and fleet effects may
improve and determine targetieffects over time, anchelp obtain a more representatindex accountim for
changes in catchability.

The WPBENCOURAGED further analysis ostandardiation to deal with these effects in future years, and work
collaborativey with TaiwanChina to address these issues.

The WPBNOTED the following regarding th state of CPUE analysis for fleets with important catchesipgd
marlinin the IOTC area of competence:
1 Uncertainty remainenthe appropriate spatial units for the CPUE standardisation.
1 Trends in standardised CPUE differ among fleets that opertite Bame area, and efforts should be made
to understand whthere are these d#rences for the main longlirileets operating in similar areas
1 Fleet effects should be examined in subsequent years, and appropriate methods of dealing with zero catc
using alternative methods, like the hurdle modelg. Delta approachandzero inflated models should be
used.
1 In general the methods tteal with bycatch species in longlifigsheries have improvesubstantially.

The WPBAGREED that study of environmeritdata (e.g. climate index andfactors #fecting catchability)n
relation with CPUE changes should be encouraged as an important tool in understandiegsi@PiJE spikes.

The WPBNOTED that of the striped marlin CPUE series available for asssdspurposes, the Japan and
TaiwanChina series were used in the final stock assessment models investigated in 2015, for the reasons discu
above Fig. 2).
1 Japan data (197@2013)with a split at 1990 due to changes in catchabiind the 201%tandardised
point removedfrom document IOTC2015 WPB13 17Rev_1
i Taiwan,China data (198Q014) from document IOTC2015 WPB13 31 Rev_1 with preliminary data
for 2014 added iirig. 2.

Scaled Index
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Fig. 2. Stripedmarlin: Stardardised catch rates aftripedmarlin for Japan (JPN) and Taiwan,China (TWZNN) as
calculatedbased on the IOTC cdt@nd effort aggregated dataset (whole Indian Oc¥ah)es were scaled with respect
to the mean othe periodused for each serie¥apa index was split due to different catchability before and after,1990
and the 2011 standardised point removed.
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6.2.2 Stock assessments
Stripedmarlin: Summary ofstock assessment models 815
92. The WPBNOTED Table 2which provide an osrview of the key features of each of the stock assessments

presented in 2015 for the Indian Oce@ide assessmentd nodel types). SimilarlyTable 3providesa summary
of the assessment results.

Table 2 Stripedmarlin: Indian Oceanwide assessmentSummary of final stock assessment model features as applied
to the Indian Oceastriped marlirresource in 28

Model feature BSPM ASPIC ASIA SRA

(Doc# 18) (Doc #19Rev 2) (Doc# 32Rev_]) (Doc#33)
Software availability Private NMFS toolbox Private Martellzgri; Froese
Population spatial structure / are 1 1 1 1
Number CPUE Series 2 2 2 No
Uses Catcfatlength/age No No Yes No
Age-structured No No Yes No
Sexstructured No No Yes No
Number of Fleets 1 3 3 1
Stochastic Reruitment No No Yes No

Table 3. Stripedmarlin: Indian Oceanwide summary of key management quantities from the assessments undertaker
in 2015.

ASPIC
BSPM** ASIA SRA
Management g (Doc# 18) (Doc #19 (Doc# 32Rev_)]) (Doc#33)
Rev_2)
2014 catch estiate (t) 4,049
Mean catch from 201@014 (t) 4,122
h(steepness) n. a. n.a. 0.86 n. a.
MS Y1 ,0t0)0 5. 14 522 6.40 4.31
80wl ) (47%.07 1| ( 58559) (5.257.85) (4741.26 1
Data period 19520013 19520014 19520014 19520014
. LL: Japan & LL: Japan & LL: Japan &
CPB series Taiwan,China Taiwan,China Taiwan,China n.a.
Japant
Japant 189 JaphRNT 6
CPUE periog 2012 Japani 2013 n. a
Tai wan, 2013 Tai wan, '
1802011 Tai wan, 1802 031
1802 031
Fusy 0. 33 0.62 0.73 0. 14
(880Cl ) ( 06-02 36 (0.591.04) (0.7710.79 (0100.918
SRsyvwr md@®, 0t0)0 13.10 8.4 6.95 32. .07
B80®%l ) 12.iZ6.)6 (5.418.9) (5.731 8.50) (243000
Fz 0 1FM/5Y 13 8 1.09 0.55 1 .85
80wl ) ( 01714030 (0.621.66 (0.330.91) (07137.011
Boof aBsy 0. 64 0.65 0. 57
80®@l ) ©.i24D (0451 1.17) n.a. (0i08.07 9
S
BolaSuBy n.a. n. a. 0.85 n. a.
B0®l ) (0.531.29
BZO./L4B€)50 0. 32 0. 24 0. 29
B0®I ) (.i7 00| ( nina)a n-a. (03i0L.940
0.24
S n.a. n.a
BofsSiBso (0.15 0.37) n. a.

Page22 of 98



|OTCi 20151 WPB13 R[E]

80l )
B2014B1950, F=0(80% CI) n.a. n. a. n. a. n. a.
SBolaSBrrent, F= na N a
(80%' ) .a. . . n. a. n. a.

LL = longline; n.a. = not available* 95% CI; Numbes initalics are 95% levels aslaximum Likelihood Estimate
(MLE) from a skewedlistribution

Bayesian SurplusProduction Model (BSPM)

93. The WPBNOTED paper I0TC2015 WPB13 18 which provided a stock assessment for striped marlin in the

Indian Oceansing aBayesian SurpluBroductionModel (BSPM), including the following abstract primed by

the authors:
ACPUE data derived from the Japanese LL fleet catching Striped marlin is used in a Bayesian Surplus
production model withneh nf or mati ve O&épriorso-iamdrmafovmathipyv
used onr, and K, assuming thepptation was at K when the catch tiseries begins in 1950. Catch data
was used from 1950 and key reference points, namelyad MSY were estimated using tharkbv
Chain Monte Carlo MCMC or Sample Importance Resample (SIR) algorithm. Results ittulicstigck is
overfished and at very low abundance levels relative to historic abundance (4% of virgin biomas$)(0.04B
Fishing mortality rates are also excessively high (>Lkevels) and unless a substantial reduction in
catch levels occur in the aefuture, the stock is unlikely to recover to MSY levels. The results are consistent
when examining sensitivities to oO6priord choice.
stock is still overfished where stock size is Qs6Bnd experncing fishing mortality levels that are >1.5
Fusylevels. Based on the-biodal distributions of the chain, the models appear to have poor convergence
and should not be used to examine stock status till convergence is achieved.

94. The WPBNOTED the key assssment results for the BSPM as shown belbables4 and5; Fig. 3).

Table 4. Striped marlin: Key management quantities from B&PM assessment, for tHadian OceanNote: 95 %
confidence intervals and data up until 2013 only are presented below, as this model was abandoned during the me
due to a lack of convergence.

Management Quantity Aggregate Indian Ocean

2014 catch estimaig) 4,049

Mean catb from 20102014(t) 4,122
5.14

MSY (1000 t) 85% ClI) (30i111. 17)

Data period (catch) 1 9 520031
0.33

Fusy (95% CI) (03743 6)
13.1

S r 1, 0(O05% Ct

Bsvor miB ©=6 Ch ) 12i7%.61)

1.

Faou/Fusy (95% CI) (0 0. 85 )
0.64

B2ou/Bumsy (95% CI) 0.12447)

SBZOMISBMSY (95% C|) n.a.
0.32

B2014/B19s0 (95% ClI) (0.171.00)

852014/551950(95(% C|) n.a.

52014/81950, F:O(950/0 C|) n. a.

SB2014/SBugso, F=o(95% Cl) n.a.

n.a.: not availabldNumbes initalics are 95% levels adILE from a skewed distribution
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Aggregate Indian Ocean

Qverfished

F/Fmsy
F=Fmsy

00 05 10 15 20
B=Bmsy B=Bmsy B=Bmsy
B/Bmsy

Fig. 3. Striped marlin: BSPM aggregated Indian Ocean assessment Kobasjpigtthe Japanese CPUE ddthe
confidencentervals are not shown as there are problems with model convergénsés the model trajectory of the
MLE solution.The final data point is 2013, as the assessment was not dipglatelude 2014 data due to convergence

issues

Table 5. Striped marlinBSPMaggregated Indian Ocean assessment Kobe |l Strategy Mabability percentage)
of violating the MSY-based reference points for nine constant catch projections (average catdrofeve012 14
(4,915t), £10%, +20%, +30% and #0%) projected for 3 and 10 yeahgote: the model has two modes and the
distribution is centred in the positive spa@dthough the MLE indicated the stock is overfished), hence the low
probabilities of exceeding targets. In addition the model was run with 2013 as the last data point, and projections w
made for 2016 and 2023.
Alt ernative catch projections (relative to the average catch level from 2012014, 4,915 t) and

probability (%) of violating MSY -based target reference points

Reference point
and projection

timeframe (Btarg = Bwmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(2,9491) (3,441t) (3,932t) (4,424t) (4,915) (5,407¢t) (5,898t) (6,390t) (6,8811)
B201s < Bumsy 7 7 7 7 7 7 7 7 7
Fao16 > Fusy 14 14 14 14 14 14 14 16 24
B2oxs < Busy 14 14 14 14 14 14 17 26 33
F2023> Fusy 14 14 14 14 14 14 20 29 37

95. The WPBNOTED thefollowing with respect to the BSPM modelling approach presented at the meeting:

1 The model convergence is problematic, as there are issues with the plots on r and K.

1 The fact that we have 2 peaks in thstribution is problematic in the way the posterior sampleewe
used in estimating the uncertainty.

1 Although the approach has some potential and is in agreement with other approaches, using
aggregated fishery is problematic, ahd fact that we use only Japangline CPUE rather than both
Taiwan,Chinaand Japais problematic.

1 Further devebpmentof this approacls required to obtain odel convergence.
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A Stock-Production Model Incorporating Covariates (ASPIC)

96. The WPBNOTED paper I0TGC2015 WPB13 19 Rev_2 which provided a stock assessment for striped marlin
in the Indian Ocean by A Stodkroduction Model Incorporating Covariates (ASPIC), including the following
abstract provided by the authors:

AASPIC was used to perform the stock assessment of striped marlins in the Indian Ocean based on total
catch data and andardized CPUE series of Taiwanese and Japanese longline fleets. In the ASPIC
assessments, we use t hr e-89JapareLe R:$96@04vocaddeT hivean,China p a n
LL type including other fleets). Japan LL is divided by 2 periods becausedteelarge gap in q before

and after 1990. Then we set up 8 scenarios, i.e., two production models by Schaefer and Fox with two
options of BO/K (estimated and fixed=1) and two options of starting years (1976 and 1977) to see if very
low STD_CPUE value ift976 is valid. Among 8 scenarios, scenario 6 (Fox model with BO/K=1 and with
1976) produced the best goodness of fitness in terms of RMSE (Root Mean Square Error) and R2
(STD_CPUE). According to the results of scenario 6, F2014/Fmsy=1.09 and TB2014/TB®asy&(see

paper for full abstract)

97. The WPBNOTED the key assessment results for A Steckduction Model Incorporating Covariates (ASPIC)
asshown below Tables6 and7; Fig. 4).

Table 6. Stripedmarlin: Key management quantities from thePAS assessment, for the Indian Ocean.

Management Quantity Aggregate Indian Ocean
2014 catch estimaig) 4,049
Mean catch from 201@014(t) 4,122
MSY (1000 t) (896 Cl) ( 558].25125 5
Data period (catch) 1962001 4
Fusy (80% CI) o 509.6120 5
SBsyor wiB1l, 0(809 Ct)) (5%48*9)
Faou/Fusy (80% Cl) o 612".019 66
Baow/Busy (80% Cl) o 405'|.61517)
SB2014/SBusy (80% ClI) n. a.
Bao/B1aso (80% Cl) ( nqrhaz)g
SB2014/SBy950(80% Cl) n. a.
82014/81950, F:o(80% C|) n. a.
352014/881950, F:o(80% C|) n. a.

n. a. av=ainoatb !l e
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Aggregate Indian Ocean
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Fig. 4. Striped marlin: ASPIC aggregated Indian Ocean assessment Kobe plot wittonlfidence surface and
compositions of its uncertainties in terms of 4 phases (pie chart).

Table 7. Stripedmarlin: ASPICaggregated Indian Ocean assessment Kobe Il Strategy Matrbability percentage)
of violating the MS¥based reference points fome constant catch projections (average catch level fromi2@12
(4,915t), £ 10%, +20%, +30% and #0%) projected for 3 and 10 years.

Reference point Alternative catch projections (relative to the average catch level from 2012014, 4,915 t) and
and projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(2,9491) (3,441t) (3,9321t) (4,424t) (4,915t) (5,407t) (58981 (6,390t) (6,8811)
B2017 < Bmsy 41 57 59 70 75 82 a0 95 97
Fao17 > Fusy 10 19 23 41 68 90 98 100 100
B2ox < Busy 7 12 15 29 60 98 100 100 100
F2024> Fusy 7 12 14 26 53 99 100 100 100

98. The WPBNOTED thefollowing with respect to the ASPIC modelliagpproach presentedtat meeting:

1 3 fleet model (Japan LL 1958P, Japan LL 199Q014 and Taiwan,China LL) was used to represent
all fisheries (other fleets were aggregated in Taiwan,China LL) .

1 Fox model fits better that the Schaeffer model.

1 BO/K could not be estimated. ThB§/K=1 was assumed which produced the final results.

1 Taiwan,China standardized CPUE fits be$t@53), Japan LL (1992014, f=0.31) and Japan LL
(19501989, £=0.1). The last fleet fit was poor.

1 Model runs with and without the early 197680 data (Japa were examined. Fther work on CPUE
standardization needs to be done to understand these spikes freD¥97&he model results are not
very sensitive to whether these points were included or not, and for final results all data from the ne
CPUE seris of Japan were recommended to be used. These are final results presented.

Age-structured integrated analysis (ASIA)

99. The WPBNOTED paper I0TC2015 WPB13 32 Rev_1which provided a stock assessment of striped marlin
in the Indian Ocean using an agfeucturel integrated analysis, including the following abstract provided by the
authors:

fiThis study evaluated the stock status of striped marlin in the Indian Ocean usingpesii and age
structured integrated approach (ASIA). Generally, the model ap@tbyi fits to the observed length
frequency data, except for ndongline fisheries. The model can fit to the Taiwanese CPUE data well, but
model fits of Japanese CPUE data was inappropriate for early years since Japanese CPUE sharply
decreased in earlyears but an assumption of constant catchability was used in the model. Based on the
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model estimates, both of current fishing intensity and spawning biomass were lower than MSY level.
Therefore, the results of this study indicated that the stock stat@ispefdsmarlin in the Indian Ocean

might be overfished but not be overfishing. However, the assessment results of this study might be highly
uncertain because of absence of life history parameters and insufficient-fesqgikncy data for striped

marlin inthe Indian Oceai®

100. The WPB NOTED the key assessment results for the-stgectured integrated aryals (ASIA) as shown in
Tables 8and9 and inFig. 5.

Table 8. Striped marlin: Key management quantities from the ASIA assessment, for the Indian Ocean.

Management Quantity Aggregate Indian Ocean
2014 catch estimaig) 4,049
Mean catch from 201@014(t) 4,122

6.40
MSY (1000 t) (80% CI) (5.2517.85)
Data period (catch) 19b200 1 4
Fusy (80% CI) o 70i|'70373

6.95
Sksvor wiB1l, 0(806Ct)) (5.731 8.50)

731 8.

0.55
F20u/Fusy (80% CI) (0.330.91)
32014/BM3Y (80% C|) n.a.

0.85
SBr01/SBusy (80% CI) (0.53 1.29
32014/81950 (80% C|) n.a.

0.24
SB2014/SB1950(80% Cl) (0.15 0.37)
B2014/B19s0, r=(80% CI) n. a.
SB2014/SBygs0, F=(80% Cl) n.a.

n.a. = not available

Aggregate Indian Ocean

1.2 14

1.0

F/Fusy
0.8

0.6

0.4

0.2

0.0

S/Susy

Fig. 5. Striped marlin ASIA aggreated Indian Ocean assessment Kobe fpagyningoiomassSB shown as S). The
trajectory(blueline) was calculated based on the median of 1086amaplings of Bayesian posterior distribution. Blue
circle indicate the estimate for 20X@oncentric ellipsesepresent 50%, 70% and 90% confidence surfadeeof
estimate for 2014.

Page?27 of 98



|OTCi 20151 WPB13 R[E]

Table 9. Stripedmaitin: ASIA aggregated Indian Ocean assessment Kobe |l Strategy Mawbxability percentage)
of violating the MS¥based reference points for nine constant catch projections (average catch level f2ofd 201
(4,915t), £10%, +20%, £30% and #0%) projected for 3 and 10 years.

Reference point Alternative catch projections (relative to the average catch level from 2012014, 4,915 t) and
and projection probability (%) of violating MSY -based target reference points

timeframe (SBtarg = SBwmsy; Ftarg = FMSY)

60% 70% 80% 90% 100% 110% 120% 130% 140%
(2,9491t) (3,441t) (3,932t) (4,424t) (4,915t) (5,407t) (5,898t) (6,390t) (6,8811)

SB2o17 < SBusy 6.6 7.2 10.3 145 18 21.8 24.7 27.9 32.2

Fa017 > Fusy 0 0 0.1 0.8 6.6 15.3 35.4 56 75.7
SB2o2 < SBumsy 2.4 3.3 51 10.6 26 46.5 77.1 90.6 96.2

F2024> Fusy 0 0 0 0 5.6 69.3 99.1 100 100

101. The WPBNOTED thefollowing with respect to the ASIA modelling approach presented at the meeting:
1 The model fits to Japdongline CPUEIn earlier yeag was problematic, but captures the overall trend
fairly well.
1 These are dependent on the qualityeoigth frequency data, and the CPUE datHerent weighting
approaches for the likelihoate therefore required.
1 The model used most biological paramgticom the Pacific Ocean and as such there is a high degree
of uncertainty in the life history dynamics that may affect the assessment.

Stock Reduction AnalysigSRA) for Striped Marlin

102. The WPBNOTED paper I0TG2015 WPB13 33 which provided a stock assessmh for striped marlinn the
Indian Ocean by A Stock Reduction Analysis (SRAgluding the following abstract provided by the authors:

fiwe conduct stock assessments for Indian Ocean sailfish using data poor approaches. We used a catch
based stock redtion analysis method. The method is based on a classical biomass dynamics model,
requires only catch history but not fishing effort or CPUE. Known population growth rate will improve the
assessment result. In this paper, we assume that the two specysednial the whole Indian Ocean belong
to a single stock and the population size in 1950 is the virgin biomass, and is also equal to their carrying
capacities. We use recently updated catch data in the analysis till 2014. For striped marlin the geometric
mean virgin biomass was about 48 to 74.2 thousand tonnes, and the intrinsic population growth rate is
about 0.20(0.19.4 95% CI). The entire stock can support a MSY of nearly 4.31 thousand tonnes. Catch
levels in recent year may have been too high, aetyli&verfishing is occurring on the stogk

103. The WPBNOTED the key assessment results for Stock Reduction Analysis (SRA) as shown Deldes0

and11; Fig. 6).

Table 10. Striped marlin Key management quantities from tBRA assessment, for the Indian Ocean.
Management Quantity Aggregate Indian Ocean
2014 catch estimaig) 4,049
Mean catch from 201014 (t) 4,122

4. 31
0,
MSY (1000 t) (80% CI) (4145 1)
Data period (catch) 19520014
0.14
Fusy (80% ClI) (03im.91 8
32*07
S r 1, 0(8006 Ct
Bsvo r wsHBL, 086 Cl) (241300009
1.
Faou/Fusy (80% Cl) (o 375_3081 .
. 7
B2014/Bmsy (80% Cl) ( OO]. 035.307 9
852014/SBMSY (80% C|) n. a.
0.29
0,
82014/81950(80/0 C|) (0 D 5) 4
852014/881950(80% C|) n. a.
82014/81950, F:o(80% C|) n. a.
SB2014/SBygs0, F=o(80% Cl) n.a.

n.a. = not applicable
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Aggregate Indian Ocean

Overfished
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F/Fmsy
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Fig. 6. Striped marlin: SRA aggregated Indian Ocean Kobe Plu.trajectory (black line) was calated based on the
median ofall possible runs meeting the SRA depletion criteria at the beginning and end of theBledeasrcles
indicate the point estimate for each year. Concentric ellipses represent 50%, 65% and 95% confidence surface of

estmate for 2014.

Table 11. Stripedmarlin: Indian Ocearstock reduction analysis Kobe Il Strategy Matfxobability percentagedf
violating the MS¥based target reference points for nine constant catch projections (average catch level Zfrom 201
2014 @,9151), + 10%, £20%, + 30% #0%) projected for 3 and 10 yeaf$ese will be calculated during the next

assessment of Iné@acific sailfish.
Alternative catch projections (relative to the average catch level from@2i 2014, 4,915)tand
probability (%) of violating MSY -based target reference points
(Btarg = Bwmsy; Ftarg = FMSY)

Reference point
and projection

timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(2,9491) (3,441t) (3,932t) (4,424t) (4,915t) (5,407t) (5,898t) (6,390t) (6,8811)
B2o7 < Bmsy 98 99 100 100 100 100 100 100 100
Fao17 > Fusy 62 81 99 100 100 100 100 100 100
Boox < Busy 69 83 99 100 100 100 100 100 100
F2024> Fusy 41 62 92 99 100 100 100 100 100

104. TheWPBNOTED thefollowing with respect to th&RA modelling ajproach presented at the meeting:
1 Model runs indicated that the stock was experiencing overfishing and is overfished.
1 The runs appeared to converge and gave more consistent results for the assessment, i.e. simila

BSPM and the ASPIC.

Parameters for futue analyses: stockssessments

105. The WPBAGREED that alternative approaches should be explored using the following:
i Examimtion ofthe standardised CPUE data for use in the assessments as these are the basis for assessr

without any age/length data availeb
More attention should be paid to the amount of effective hooks at the depth where marlins are abundant

1
1 Age/Length data over time should be collected so that alternative approaches could be eXassmddta
are quite sparse for marlins athetre is aneed tamprove the coverage of this over time
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91 Further examination of the data poor approaahegilinet fisheries,along with a further developed
IntegratedModels should bea focus during the next assessment year for striped marlin

1 Improved life history parasters for the stock assessment should be cetléat the Indian Ocean (growth
curve, natural mortality, etc.).

6.2.3 Selection of Stock Status indicators famarlins

106. The WPBNOTED that theassessments carried out in 2@ddntinued development of approachessued in
previous years for striped marliAll models except the ASIA modelyere essentially giving the same outlook
on the stock (and was similar 2013when striped marlin was last asses@eing data up until 201p)and as
such the WPBAGREED that this year they would use tlemsemble ofnformationfrom the assessmefdr
developingstock status advice.

107. The WPBAGREED that stock status should be determined by qualitatively integrating the results of the variou
stock assessments undertake20t5. The ASPICmodelwould be used fothe status summain the species
executive summar

108. The WPBAGREED that, as no new information was presented for black marlin and blue mtadimrevious
indicators, as well as the most recent catch estimatakive used to update the management advice from last
year.

6.3 Developmenbf management advice for marlins and update of marlin species Executive Summaries for
the consideration of the Scientific Committee

109. The WHB ADOPTED the management advice developedgachmarlinspeciess provided in the drafésource
stock status summariendREQUESTED that the IOTC Secretariat update the draft stock status stiesfoa
eachmarlin specieswith the latest 2014 catch data (if necessary), and for the suesnarbe provided to the
Scientific Committee as part of the draft Executive Summary, for its consideration:

1 Black marlin(Makaira indicg i AppendixVIll
1 Blue marlin Makaira nigrican3 i AppendixIX
9 Striped marlin(Tetrapurus auda)i AppendixX

7. INDO-PACIFIC SAILF ISH

7.1 Review of new information on I.P. sailfish biology, stock structure, fisheries and associated
environmental data

I.P. sailfish biology: Indonesia longline

110. The WPBNOTED paperlOTCi 2015 WPB13 21 which detailed @me biological parameters of IndRacific
sailfish caught by Indonesian longliners in eastern Indian Qaeanding the following abstract provided by the
authors:

fiThis paper present some biological parameters of HRdoaific sailfish (Istiophorus platypterus) caught by
Indonesia longliners in eastern Indian Ocean. The parameters cover size distribution, length to length
relationship, length to weight relationship, and sex ratio. Data used for analysis comprised yof dalil
monitoring data tuna and turigke species from 2062014 and scientific observer data from 260614,
courtesy of Research Institute for Tuna Fisheries (RITF). The result showed that most (73.63%) of the sailfish
caught were distributed at size rangerfr 155210 cmLJFL. Due to insufficient data on sex, the length

length relationship was calculated using pooled sex. The linear regression equation models were
LIJFL=1.1456PFL+21.089; LJFL=1.04EFL+13.772; and EFL=1.099PFL+7.3534. The noitinear
regressioranalysis (power function) was also executed to study the length ght r el at i ons hi
was found to be 0.80013 and the regression equatigsr W0.0009PFI2%* The sex ratio (proportion of
female to total of male and female) was 0.63 (ewithl 1:1, X¥=3.31<X?0.0573.84).0

111. The WPBNOTED that CPUE time series from the Indonesian longline fleet might produce an important
contribution to the stock assessment of I.P. sailfislREEQQUESTED Indonesian scientists to bring standardised
CPUE datdor the next WPB meeting. If assistance is required, then a formal request to the IOTC i&ecretar
should be made.

112. NOTING that data on length and weight could be collected during landing for pooled samples but fish are group
by homogenous size batchesidg unloading the WBP AGREED that Indonesia should try using average
weight of fish,as a fishery indicator for the stock.
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I.P. sailfish morphometricrelationships: Sri Lanka fisheries

113. The WPBNOTED paper I0TGC2015 WPB13 22 which provided dengthweight relationship and some
morphometric relationships of Ineacific sailfish using biological data of gillnet fishery and longline fishery in
Sri Lanka including the following abstract provided by the authors:

filndo 1 Pacific Sailfish [stiophorusplatypteus) is one of the important billfish species found in the large
pelagic fishery in Sri Lanka. Though tuna is the key target group in the gillnet fishery and longline fishery in
Sri Lanka, billfish including sailfish is also frequently caught as ataoget species. In many cases, the
whole billfish is not landed by the vessels. The billfish caught at sea is cut into two or three pieces and
brought onboard to the fishing port. Therefore, it is not possible to obtain accurate length and weight
measurementsuding the port sampling. In addition, since there is no proper onboard observer programme
existing for Sri Lankan fishing vessels, collecting biological data for billfish is a challenging task. In order
to minimize this issue, an initial attempt was mamlelitain some morphometric relationships for sailfish.

For this purpose, morphometric measurements of occasionally landed whole sailfish in the gillnet fishery
and longline fishery were obtained at the fishing ports inatbst coast of Sri Lanka in 2084 (see paper

for full abstract)

114. The WPBAGREED that this study presents important information on conversion factors for I.P. sailfish and thar
Sri Lanka should continue its work on morphometric sampling of I.P. sailfish in order to increase sampte size a
improve the quality of the data.

I.P. sailfish observations: EU,Portugal longline fleet

115. The WPBNOTED paper IOTC2015 WPB13 23 which provided observations on the Ifelacific sailfish, from

the EU,Potugal pelagic longline fleet in the Indian Ocean,luding the following abstract provided by the

authors:
iThe Portuguese pelagic | ongline fishery in the
swordfish in the southwest region. This working document analyses, for the first time, thencatinal
CPUE trends, size distribution, seatios and athaulback mortality for the Ind@acific sailfish [stiophorus
platypteru$ occasionally captured as bycatch in this fishery. The data was recorded by fishery observers
and skippers logbooks, amnehs analysed between 2011 and 2014. The nominal CPUEs were calculated in
n/1000 hooks and were analysed both spatially and in a yearly time series, showing an increase in 2012 and
a decrease for the more recent years. The spatial size distribution atthes seems to indicate that smaller
individuals occur mostly in more coastal waters while the larger specimens prefer offshore waters. Overall,
there were more females than males in the catch, with a trend of increasing female proportions with
increasingspecimen sizes. The overalthatulback mortality of this species is high, with 69.6% of the
specinens recorded dead at haulbatk (see paper for full abstract)

116. NOTING the small sampling sizeported in the study, due to the fact that $ailfish isa nontargetspecies in
Portuguesdonglinefisheries, the WPBAGREED thatPortugalshouldcontinue sampling effosto collect data
onboth I.Psailfish and marlins.

7.2 Review of new information on the status bfP. sailfish
7.2.1 Nominal and standardised CPEBindices
I.P. sailfish longline standardsed CPUE

117. The WPBNOTED paper I0OTC 2015 WPB13 24 which detailed atch rates of Ind@acific sailfish as calculated
based on IOTC longline datasetcluding the following abstract provided by the authors:

AEstimatons of relative abundance indices are cornerstones in most of the fisheries stock assessments. Ir
tuna fisheries relative abundance indices are often calculated by standardizing the commercipkeatch
unit-effort (CPUE). Whenever the species of inteiestycatch the task may become difficult because the
datasets are limited, incomplete or biased (e.g. underreports). However, in some cases like the Indo Pacific
sailfish (stiophorusplatypteru$ to look at those limited databases may be the alterndtivihis paper a
simple model was used to standardize the CPUE of sailfish based on a limited database, which does no
include fishing operational information (e.g. number of hooks between floats). In addition the data are
aggregated by month and by squée latitude x 5° longitude). Time series of standardized CPUE based on
the aggregated database were calculated for Korea and for Japan. Estimations for Korea 1h98975
timespan are probably useful for stock assessment. In that timespan the target spé&mrean longline
fishermen did not change much as indicated by the proportioe dfiha species in the catches.(see
paper for full abstract)

118. The WPBNOTED that such exercises are important to compare the aggregated datasets with fine dbale data
areanal ysed by the CPC6s. Based on t hese daheRepeot s,
Korea that could be used in an assessment.
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119. The WPBAGREED thatit would bepossible taiseRep. ofKorea and Japdonglinedata weightd by area.

120. The WPBNOTED that time trends of the standarglis CPUE calculated based on detailed data set and on
aggregated data set were very similar, specially before 2007. However, important differences showed up in
end of the time series.

121. The WPBNOTED that time trends of nominal CPUE werengar to those of the standardis CPUE across the
yeass. The use of the nominal CPUE in stock assessments of some of the lsfjBsiesnay bean alternative
when there ar@o data to calculate standaetisCPUE. However, some sensitivity analysis are encouraged to
assess the differences of stocks assedsasearalculated using standaeisSCPUE time series, or nomir@PUE
data.

I.P. sailfish gillnet CPUE

122. The WPBNOTED paper IOTC2015 WPB13 25 which providedn estimation of catckperunit-effort of Indo
Pacific sailfish caught with gillnet in the north of Indian Oceanluding the following abstract provided by the
authors:

fiData concerning catches of Indo Pacific sailfigktibphorusplatypterus is limited. Only approximate
estimations are available in the Indian Ocean Tuna Commission (IOTC). In addition there are net catch
effort data of handline and gillnet boats, which have caught most of the unloaded sailfish. Estimations of
catchper-unit-effort (CPLE) in a conventional way are not feasible. However, the number of gillnet boats
have been reported to IOTC by Iran, Oman, Sri Lanka and Pakistan. Those four countries rank among the
top five higher sailfish catches. In this paper the number of boatdasivety used as a proxy of the carrying
capacity and of the effort. In order to calculate CPUE assumptions concerning relative efficiencies of boats
of Iran and Oman of different sizes were also necessary. Estimations of CPUE calculated here indicate that
a) Catches were probably underestimated in the beginning of the Irabaiskaand maybe Oman time
series; and b) Estimations of catch of Oman and Pakistan of the end of time series were remarkably high if
compared to the number of boats reporbad(see paper for full abstract)

123. The WPBNOTED that the study presentegas an important piece of work required as to assess the effects of
thegillnet fleets on billfish in the Indian Ocean.

124. The WPBNOTED the following:

1 While the number ofesselanay be appropate to use, the use wésselsnvith multi-gear(e.g. Sri Lanka)
needs to be accounted for as this may indicate differential efficiency bayeas the year

9 Population structure issues are important as catcheSRO& maybe estimated on differentgdations in
different areas, and not repemntative of the entire Indianc@an.

1 The data prior to 1995 may not be accuratetherfact that the number gésseldluctuating from year to
year. As such, results of this work should be interpreted vétitian. Data after 1995 mdye more
appropriate to use as IOTC had developed programs of work to estimates @atdheffort in multiple
countries €.g.l.R. Iran after 1995).

1 Even though the data is from nominal CRUEMNay still be useful for assessmeats sgnals from other
CPUE standardaionswerevery similar to the nominal CPUE.

I.P. sailfish Japanlongline standardized CPUE

125. The WPBNOTED paper IOTC2015 WPB13 26 which provided £&PUE standardation of sailfish caught by

the Japan longline fishgin the Indian Ocean from 1994 to 20Q1dcluding the following abstract provided by

the authors:
ACPUE of sailfish (Istiophorus platypterus) caught by Japanese longline vessels in the Indian Ocean from
1994 to 2014 was standardized by GLM applying-hognal error structured model and Negative binomial
error structured model. For analysis, considering historical distribution of effort and CPUE, three cere sub
areas, Areal: western tropical Indian Ocean, Area2: eastern tropical Indian Ocean, and Ared3fiVes
Madagascar were prepared. The standardized CPUEs derived from both models showed similar trends in
all areas. In all areas, CPUEs have been fluctuate around average level and did now show increasing or
decreasing trend through the period analyzedrdeent five years, CPUE in Area2 has been lower than
average while that in Area3 has been average level. Since that in Areal has been quite low level, in recent
three years in special, thistrendis notreliable cause of its shortage of da

126. The WPBNOTED thata composite index acrofi®e Indian @ean should be computed weighted by Area.

127. The WPBNOTED the following issues with the standasation that should be addressed in subsequent years:
1 5*5 Area effects are more appropriate than environmentettsffas environmental effects could be
confounded witlabundince rather than catchability.
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91 It appeared that the environmental data worked in Area 3 but not in one and two. Probable reasons
this were that the majority of the catch data was in Area th&onglinefleet.

CPUE Summary discussion

128. TheWPB AGREED thatapproaches examined on gillresttchability and CPUE are important, and even if not
accurateat this time, due to reported fishery effortgites us a good idea of what miagr happening whin the
fishery.

129. The WPBENCOURAGED further analysis otthe gillnet component of the I.Pasgfish fishery and to further
develop such indices ass all marlins in the Indiand@an While thelongline fishery is useful for examining
CPUE given the digribution of I.P. sailfish, it may not be the best index to use as an index afiatee to use in
an assessment.

130. The WPBNOTED the following regarding the state of CPUE analysis for fleets with important catches of
I.P. sailfishin the IOTC area of competes:
1 Data used in CPUEalculationsfor artisanal fleets needs to improve so we have an index from eskarg
component of the catch for I.Raiish.
1 Inaddition nominal CPUE from the gillnet component of the fleet should be standardised (e.g. using vess
days, or size of vessels operating, etc.).
1 Trends innominalCPUE differ considerably among fleets that operate in the same area, and efforts shoul
be made to understatiuis difference
1 Alternative models tassess zerashould be used in the standaadion process fdonglinefleets, as well
as possibly using area effects rather than environmental effects.

131. The WPBNOTED that of thel.P. sailfishCPUE series available for assessnmmposesseparaténdexfrom
the gillnet fleets, and Japarand Repof Korean longline eries were used in the final stock assessment models
investigated ir2015, for the reasons discussed ab&ie. ().
1 10TC Rep. of Koredongline data1974 1987 from document IOTT2015 WPB13 24.
1 10TC gillnet daa (1983 2013) from document IOTC2015 WPB13 25.
9 Japanlonglinedata (194i 2014) from document IOTC2015 WPB13 26.
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Fig. 7. I.P. sailfish:Catch rates of I.P. sailfish for Rep. of Koretafidardise®OR), I.R. Iran (IRN), Sri Lanka (LKA),
Oman (OMN and Rikistan (PAK)as calculated based on the IOTC badad effort aggregated dataset (whole Indian
Ocean), and fodapan gtandardisedPN)as calculated using detailed datas@lues were scaled with respect toithe
overallmears.

7.2.2 Stock assessments
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I.P. Sailfish: Summary of stock assessment models in 2015

132. The WPB NOTED Table 12 which provide an overview of the key features of each of the stock assessments
presented in 2015 for the Indian Oceride assessments (2 model typesghifarly, Tablel3provides a summary
of the assessment results.

Table 12. I.P. sailfish:Indian Oceanwide assessments. Summary of final stock assessment model features as applie
to the Indian Ocean I.P. sailfish resource ia20

BPM SRA

Model feature (Doc# 27 (Doc# 28Rev 1)
Software availability Coded Coded
Population spatial structure / are 1 1
Number CPUE Series 1to 6 No

Uses Catctat-length/age No No
Age-structured No No
Sexstructured No No
Number of Fleets 1to 6 1
Stochastic Recruitment No No

Table 13. I.P. sailfish Indian Oceanwide summary of key management quantities from the assessments undertaker
in 2015.

Management BPM SRA
9 q (Doc# 27 (Doc# 28Rev_J)
2014 catch estimatg) 29,860
Mean catcHrom 201G 2014(t) 28,980
h( st eelplhaeses )c n. a. n.a.
MS Y1l ,0t0)0 33. 2185 25
(80% CI) (151878 4| (19.9i35.4)
Data period 195200114 19520014
CPUE serie Japan n.a.
CPUE perio 19 72613 n.a.
Fusy 0. 27 0.26
(80% CI1) (0B0.)¥5 (0.150.39)
Sksvwor vdB1, 000 155.70 na
(80% CI1) (6 1 .1260.50 o
FoofFmsy 1.69 1.05
(80% CI) (07144.87 9 (0.631.63)
B2od Bsvy 053 1.13
(80% CI) (Gr091}) (0.871.37)
SBod SuBv
n. a n.a.
(80% CI1)
B2od Boso 0.27 0.56
(80% CI1) (07i0L.64 8 (0.440.67)
SBul SBso na na
(80% CI1) h h
52014/819501 |:=0(80°/0 C|) n.a. n. a.
83044 ScBrrent, F 5 n a n.a
(80% CI1) ' ' h

LL = longline; n.a. = not available
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BayesianProduction M odel (BPM)

133. The WPBNOTED paper I0TG2015 WPB13 27 which prowded astock assessment of Indo Pacific sailfish
using separated and composite estimations of relative abundance indingsaBayesian Production Model
(BPM), including the following abstract provided by the authors:

filn this paper a statspace Bayéan production model was fitted to longline and gillnet catch rate of the

Indo Pacific sailfish (SFA) caught in the Indian Ocean. Most of the time series proved to be not informative
about the parameters of the production models. However Sri Lanka andillreet datasets, and Japan
longline dataset convey some information. Results are conflictive as estimations base on Sri Lanka
database indicates the stock has been overfished, while the calculations based on the other database:
indicate the stock has bed&ished in a moderate pace. Those results might be considered a starting point
for crucial discussions about SFA, as far as the calculations were underpinned by critical assumptions
concerning the reliability of the catch, and on the usefulness of tble iGE estimations as good relative
abundance indices.

134. The WPBNOTED the key assessment results for the BPM as shown b&kives # and 5; Fig. 8).
Table 14. I.P. sailfish: Key management quantities from the BPM assessment, for the Indian Ocean.

Management Quantity Aggregate Indian Ocean
2014 catch estimaig) 29,860
Mean catch from 201@014(t) 28,980
33.22
MSY (1000 t) (80% CI
(10001 (80% C1) (15.79 87.40)
Data period (catch) 19520014
Fusy (80% ClI) 0.27 (0.090.65)
SBisyor w&B1l, 0(8006CH)) 155.73
(61.24 267.48)
Fa01/Fusy (80% CI) 1.69
0
20uITMSY (0.48 4.79)
0.53
B2014/B 80% ClI
2ow/Busy (80% CI) (0.320.91)
SB2014/SBusy (80% ClI) n.a.
0.27
B201/B 80% ClI
2ou/Breeo (80% C1) (0.160.48)
552014/881950(80% C|) n.a.
82014/81950, F:o(800/0 C|) n. a.
SB2014/SBygso, F=0(80% Cl) n.a.

n. a. av=ainoatbh | e

Aggregate Indian Ocean

F/Fusy

0.0 0.5 1.0 1.5 2.0 25

B/Busy

Fig. 8. I.P sailfish: BPM aggregated Indian Ocean assessment Kobe plot. Contour lines are at 2502650, 0.75
and 0.975 of the largest density. Dots and solid lines stand for the trajectory of margiizelsmd ratios Fisy and
B/Buwsy.
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Table 15. I.P. sailfish BPM aggregated Indian Ocean assessment Kobe Il Strategy Mawbability percentageof
violating the MS¥based reference points for nine constant catch projectionsageveatch level from 20124
(29,164t), +10%, £20%, +30% and #0%) projected for 3 and 10 years.
Alternative catch projections (relative to the average catch level from 20124, 29,164 } and
probability (%) of violating MSY -based target reference points
(Btarg = Bwmsy; Ftarg = FMSY)

Reference point and
projection timeframe

60% 70% 80% 90% 100% 110% 120% 130% 140%
(17,4981t) (20,4151t) (23,3311t) (26,248) (29,1641) (32,080t) (34,997t) (37,913t) (40,8301)
B2017< Bumsy 68 70 71 73 75 76 78 79 80
F2017> Fusy 46 52 56 60 64 67 70 73 75
B2024< Bmsy 45 50 54 58 62 65 68 71 73
F2024> Fusy 40 46 51 55 60 63 67 70 72

135. TheWPBNOTED thefollowing with respect to the BPM modelling approach presented at the meeting:

91 All the models converged.

1 Most of the time series do not convey much i

9 Estimations based on the datasets which convey information indicate that stockriflycarverfished
in the sense Ffksy ratio is likely higher than 1, and BBy is probably below 1. However, uncertainty
is high as indicated by the wide contour plots in Kobe plot.

1 The use of composite indices andimdividual CPUESs calculated for gilets are encouraged in the
future. However, only the Japan standardised catches rates should be considered, because it is the
time series calculated using standard approaches which are known to render potentially useful relati
abundance indices.

9 All the projections using the estimations for Japan dataset assuming TACs ranging from 0.6x avera
catch (201R14) to 1.4x average catch (2012) indicate the probabilities that the stock will still
overfished in the next years were relatively high (> 0.6).

Stock Reduction Analysis (SRA)

136. The WPBNOTED paper I0TGC2015 WPB13 28 Rev_1which provided astock assessment of Indo Pacific
sailfishin the Indian Ocean usingcatchbased stock reduction analysis (SRA) methoduding the following
abstract providetly the authors:

fiwe conduct stock assessments for Indian Ocean sailfish using data poor approaches. We used a catch
based stock reduction analysis method. The method is based on a classical biomass dynamics model
requires only catch history but not fialy effort or CPUE. Known population growth rate will improve the
assessment result. In this paper, we assume that the two species analysed, in the whole Indian Ocean belor
to a single stock and the population size in 1950 is the virgin biomass, asd isqaial to their carrying
capacities. We use recently updated catch data in the analysis to 2014. For sailfish the geometric mean
virgin biomass was about 93.2to 308.2 thousand tonnes, and the intrinsic population growth rate is about
0.59 (0.261.32 95%CI). The entire stock can support a MSY of nearly 25 thousand tonnes. Catch levels
in recent year may have been too high, and likely overfishing is occurring on th@ stock

137. The WPBNOTED the key assessment results for the SRA as shown b&kive§ B and 7; Fig. 9).
Table 16. I.P. sailfish: Key management quantities from the SRA assessment, for the Indian Ocean.

Management Quantity Aggregate Indian Ocea
2014 catch estimate (t) 29,860
Mean catch from 201014 (t) 28,980
MSY (1000 t) (80% CI) 25100
(16.18 35.17)
Data period (catch) 19520014
Fusy (80% ClI) 0'_26
(0.150.39)
87.52

SRsvwor wiB1l, 0(8006Ct)) (56.3 121.02)
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Fa0u/Fusy (80% Cl) 1.05
0
20MTTNSY (0.63 1.63)
1.13
B B 80% CI
20/Busv (80% C1) (0.871.37)
SBzom/SBMSY (80% C|) n.a.
0.56
B B 80% ClI
20u/B1ss0 (80% Cl) (0.44 0.67)
SB2014/SBy950(80% ClI) n.a.
B2014/B19s0, F=o(80% ClI) n. a.
882014/581950, F:Q(BO% C|) n.a.

n. a. av=ainloatb | e
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Fig. 9. |.P. sailfish:Stock reduction analysis (SRA) (Catch MSY Method) for the aggregated Indian Ocean assessme
Kobe plot (contours are the 50, 65 and 90 percentiles of the 2014 estimate). Black lines indicate the trajectory of

point estinates (blue circles) for the B ratio and F ratio for each yeari 2293@.
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Table 17. I.P. sailfish: SRA aggregated Indian Ocean assessment Kobe |l Strategy Miatbiability percentagedf
violating the MS¥based reference points for nine constant catdjections (averageatch level from 201214
(29,164t), +10%, £20%, +30% and #0%) projected for 3 and 10 years.

Reference point and Alternative catch projections (relative to the average catch level from 20124; 29,164 ) and

projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bwmsy; Ftarg = FMSY)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(17,4981) (20,415t) (23,3311t) (26,248} (29,1641t) (32,080t) (34,997t) (37,913t) (40,8301)

B2017< Bmsy 10 15 20 25 30 35 41 47 53
F2017> Fusy 16 27 38 49 61 72 83 94 99
B2024< Bumsy 6 16 28 41 55 68 81 91 97
F2024> Fusy 12 23 36 52 68 84 97 100 100

138. The WPBNOTED thefollowing with respect to th&RA modelling approach presented at the meeting:
1 The nethod being assumption based would create difference if the assumptions changed.
1 The results were consistent with the assessment d@dd 4hthoughthey givea differentpicture than
what thelonglinesCPUE serieindicates.
1 The use of this method is usetal estimate target yield but may not bgaod indicator of current
biomass level.

7.2.3 Selection of Stock Status indicators faP sailfish

139. The WPBAGREED that since this was the first year of using the BSRaIthe Stock Reduction Analysis (SRA)
should brm the basis for stock status adviddis was primarily due to the following reasons:
1 the data was highly uncertain on both the catch and effort series for the gillnet fleet, and
1 the Japan longline CPUE was from a fleet that catches a small portiong#ilfieh

140. The WPBREQUESTED that theChairpersortontact scientists from the U.A.E. to obtain the latest information
from thel.P. sailfish fishery in the Gulf, as the most recent information submitted to the WPB some time agc
suggested that the fishenay be collapsingr have collapsedny new information received should be submitted
to the next WPB meeting as part of a general revieMPos$ailfish fisheries in the Indian Ocean.

7.3 Developmenbf management advice fdrP. sailfish and update of.P. sailfish pecies Executive
Summayy for the consideration of the Scientific Committee

141. The WPBADOPTED the management advice developed for HRdific sailfish(Istiophorus platypterds as
provided in the draft resource stock status sumraady REQUESTED that the IOTC Secretariat update the
draft stock status summary fondo-Pacific sailfish with the latest 2014atch datdif appropriate) and for the
summary to be provided to theintific Committeeas parbf the draft Executive Summary, for its considenatio

o Indo-Pacific sailfish(lstiophorus platypterysi AppendixXI|

8. DEVELOPMENT OF OPTION S FOR ALTERNATIVE MA NAGEMENT MEASURES (INCLUDING
CLOSURES) FOR BILLFISH IN THE |OTC AREA OF COMPETENCE

142. The WPBNOTED paper I0TC2015 WPB13 09 which provided aninitial introduction to the types of
Conservation and Management Measures (other than quota allocation) currently in use by other RFMOs &
discused the pros and cons of each type of management approach. In addidiscusseghe particlar
characteristics of fisheries under the IOTC mandate which may influence the relevance and appropriatenes:
interim alternative management options for adoption by the Commission. Sedorseigls comment on this
paper so that it may be further refthfor consideration by other IOTC bodies.

143. NOTING thatthe Commission has requested the Scientific Committee and its subsidiary bodies to propo:s
alternative management measures for billfish species, the RERBJESTED thatthe Chailperson and Vice
Chairpeson, in consultation with the IOTC Secretariat and otltBssuss and present alternative management
measursat the next WPBor those species that are overfished and/or subject to overfishing

9. WPB PROGRAM OF WORK

9.1 Revision of the WPBProgram of work (2081 2020)

144. The WPBNOTED paper IOTC 20151 WPB13i 08 Rev_1 which providedn opportunity to consider and revise
the WPB Program of Work (2612020), by taking into account the specific requests of the Commission,
Scientific Committee, and the resources availabkihe IOTC Secretariat and CPCs.
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145. The WPBRECALLED that the SC, at its7I" Sessionmade the followingequesto its working parties:

fiThe SCREQUESTEDthat during the 2015 Working Party meetings, each group not only develop a
Draft Program of Work fothe next five years containing 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 projectadet the needs of the
Commission. Where possible, budget estimates should be determined, as well as the identification of
potential funding sourcesd6 ( SC1 7. Para 178)

146. The WPBNOTED the range of research projects on billfish, currently underway, or ela®swent within the
IOTC area of competence, and reminded participants to ensure that the projects described are included in t
National Repds to the SC, which are due oN8vember 20%.

147. The WPBREQUESTED that the Chairperson anddé-Chaimperson othe WPB in consultation with the IOTC
SecretariatgdevelopTerms of ReferencelOR) to determine connectivity, movement rates and mortality for
billfish stocks in the Indian Ocean using satellite taggiAg this is already a priority area of work, detered
by the Scientific Committee and endorsed by the Commission, the TORs should then be circulated to potent
funding sources.

148. The WPBRECOMMENDED that the reporting deadline for stock assessment injoglisx d abundance, catch
reconstructions, size tigetc.) be moved from 30 days to 60 days prior to the meeting in which the species is tc
be assessed.

149. The WPBRECOMMENDED that the 8ientific Committeeconsider and endorse the WPB Program of Work
(2016 2020), as provided ahpperdix X1I.

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

150. The WPBNOTED with thanks, the continueslitstanding contributions of thevited expert for the meeting, Dr.
Humber Andrade from the Universidade Federal Rural de PernarnbmcoBr azi | . Dr . Andr a
to and during the WPB11, WPB12 and WPB13 meetings have contributed greatly to the groups understanding
billfish data and assessment methods. Dr. Andrade contributed to the WPB on a voluntary basis fowvitbe past
years as the Invited Expert and his expertise has been greatly appreciated and contributed substantially the <
status determination of billfish under the IOTC mandate.

151. The WPBAGREED to the following core areas of expertise and priority areasdotribution that need to be
enhanced for the next meeting of the WPB in@ @iy an Invited Expert:
1  Expertise: Stock assessment; including from regions other than the Indian Ocean; data poor assessm
approaches for marlinglack marlin and blue marlir@ scheduled for assessment in 2016
1 Priority areas for contribution : Refining the information base, historical data series and indicators for
billfish species for stock assessment purposes (species ibacismarlin and blue marljn

152. The WPBAGREED tha due to the outstanding contributions of Dr Humber Andrade to the WPB over the past
four years, it would be highly beneficial to facilitate his participation at the next WPB meeting.

153. The WPBNOMINATED andENDORSED Dr Humber Andrade as the Invited Exptrtattend the next WPB
meeting, pending Scientific Committee approval.

9.3 Hiring of a consultant to assist the WPB with data poor stock assessment approaches

154. The WPBRECOMMENDED that a consultant be hired to develop CPUE series for billfish species in coastal
gillnet and fisheries other than industrial longlifiéis activity should be a high priority within the Scientific
Committeés Program of WorkT er ms o f Reference wil/l be pr oAni de
indicative budget is provided @tble 18

Table 18.Estimated budgetquired to hire a consultant to carry out data poor stock assessment on billfish species |
2016 and 2017.

Unit Units 2016 Total 2017 Total

Description price required (US$) (US$)

Develop CPUE sezs for hllfish species in castal

gilinet and fisheries other than industrial longlinad 450 25 11,250 11,250
data poor assessmeffises)

Develop CPUE series foillfish species in castal

gilinet and fisheries other than industrial longline 5,000 1 5,000 5,000
(travd)

Total estimate 16,250 16,250
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155. The WPBRECOMMENDED that a consultant be hired to carry out workshops on data poor techniques for
assessment including CPUE estimations for billfish spetieis. activity should be a high priority thin the
Scientific Committeés Program of WorkT er ms of Ref erence will be provi
An indicative budget is provided @able 19

Table 19.Estimated budget required to hire a consultant ty @arr workshops on data poor techniques for assessment
including CPUE estimations for billfiskpecies in 2016 and 2017.

Description Unit price  Units required 2016 Total - 2017 Total

(US$) (US$)
Develop material for training worksh@md
delivery of a workhop (fees) 450 15 6,750 6,750
Develop material for training worksh@md
delivery of a workshoftravel) 5,000 1 5,000 5,000
Total estimate 11,750 11,750

10.OTHER BUSINESS
10.1 Election of a Chairperson and Vic€hairperson for the WPB for the next bienaim

Chairperson

156. The WPB NOTED that the second term of the current Chairperson]lédbime Bourjea (EU,France) is due to
expire at the closing of the current WPB meeting and as per the IOTC Rules of Procedure (2014), participants
required to elected a ne@hairperson for the next biennium.

157. The WPBTHANKED Dr Jérbme Bourjea (EU,France) for his Chairmanship over the past four years and looket
forward to his continued engagement in the activities of the WPB in the future.

158. NOTING the Rules of Procedure (201,4he WPBCALLED for nominations for the newly vacated position of
Chairperson of the IOTC WPB for the next bienniubn. Tom Nishida(Japah was nominated, seconded and
elected as Chairperson of the WPB for the next biennium.

Vice-Chairperson

159. The WPBNOTED that during the inteisessional perigdDr Miguel Neves SantofEU,Portugal)vacated the
position as ViceChairperson due to other commitments. As per the IOTC Rules of Procedure (2014), participan
are required to elected a new \AChairperson for the next bieim.

160. The WPBTHANKED Dr Santodor his role in supporting the Chairperson and the WPB, over the past four years
and looked forward to his continued engagement in the activities of the WPB in the future.

161. NOTING the Rules of Procedure (2014), the WRRB\LLED for nominations for the newly vacated position of
Vice-Chairperson of the IOTC WPB for the next bienniubm. Evgeny RomanoyLa Reunion, Frandewas
nominated, seconded and elected as-hbairperson of the WPB for the next biennium.

162. The WHBB RECOMMENDED that the SC note thddr Tom Nishida (Japanjynd Dr Evgeny Romano\La
Reunion, Franceyere elected as Chairperson and W@i®irperson of the WBfor the next biennium.

10.2 Date and place of th@4™ and 13" Sessios of the Working Party on Billfish

163. The WPBTHANKED Portugalfor hosting thel3" Session of the WPB and commendeMA, Portugalon the
warm welcome, the excellent facilities and assistance provided to the IOTC Secretariat in the organisation &
running of the Session.

164. The WPBAGREED on the importance of havingOTC working party meetings within key CPCs catching
species of relevande the workng party, in this case drillfish. Following a discussion on who would host the
14" and B" Sessios of the WPB in 20d and 20¥ respectively, theNVPB REQUESTED that the I0TC
Secretariat liaisevith Sri Lankato determine ifthey would be able to host thd"Session, an&enyaand
Indonesiaif they would host the I5SessionThe WPB should continue to eld in conjunction with the
Working Pary on Ecosystems and Bycatch. The meeting locatidhbe communicated by the IOTC Secretariat
to the SC for its consideration at its next session to be h&ldiamber 2015Table20).
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Table 20 Draft meeting schedule for thR&PB (2016 and 2017)

2016 2017
Meeting No. Date Location No. Date Location
Working Party orBillfish v | 1i'5 September (5d) . n | 175 September (5d)| Kenyaor
(WPB) . or late October Srilanka | 15 or late October Indonesa
Working Party orEcosystems 120 7111 September (5d SriLanka | 13 71 11 September (5d] Kenyaor
and Bycach (WPEB) or Late October or late October Indonesia

165. The WPBNOTED the importance of having a degree of stability in the participation of CP€acto of the
working party meetingg andENCOURAGED participants to regularly attend each meeting to enssinauch

continuity as possible.
104 Review of the draft, and adoption of the Report of tt&¥" Session of the Working Party on Billfish

166. The WPBRECOMMENDED that theScientific Committeeconsider the consolidated set of recommendations
arising from WPB23, provided afAppendix XlI, as well as the management advice provided in the draft resource
stock status summary for each of flwe billfish species under the IOT@andateand the combined Kobe plot
for thefive species assigned a stock status irb4@ig. 10):

o Swordfish Kiphias gladiu¥i AppendixVII

Black marlin(Makaira indicg i AppendixVIII

o]

0 Blue marlin(Makaira nigricang i AppendixIX

0 Striped marlin(Tetrapturus audaxi AppendixX

o Indo-Pacific sailfish(lstiophorus platypterysi AppendixXI
Overfished

E

Overfishing

F/Fmsy
Fmsy

F

F<Fmsy

0.0 0.5 1.0 1.5 20 25 3.0 35
SB=SBmsy SB=SBmsy SB>SBmsy
SB/SBmsy

Fig. 10. Combired Kobe plot foswordfish(black),black marlin {ight blug), blue marlin brown), striped marlin grey)

and I.P. sailfish (naviglue)showing the 203, 2014and 2015 (most recent stock assessmestsjates of current stock
size BB or B, species assesent dependejptand current fishing mortality (F) in relation to optimal spawning stock
size andbptimal fishing mortality Cross bars illustrate the range of uncertainty from the model runs.

167. The report of thed3" Session of th&Vorking Party on Billfish(IOTCi 20151 WPB13i R) wasADOPTED on the
5 Septembe2015
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APPENDIX Il
AGENDA FOR THE 13™ WORKING PARTY ON BILLFISH

Date: 1i 5 Septembe?015
Location: Olhao, Portugal
Venue: Real Marina Hotel and Spa
Time: 09:007 17:00 daily
Chair: Dr JeromeBourjea;Vice-Chair: Vacant

OPENING OF THE MEETING (Chairperson)

. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Chairperson)

THE IOTC P ROCESS: OUTCOMES, UPDATES AND PROGRESS

3.1
3.2
3.3
3.4

Outcomes of the 17Session of the Scientific Committee (IOTC Secretariat)
Outcomes of the 19Session of the Commission (IOTC Secretariat)

Review of Conservation and Management Measures relevattifishi{fiOTC Secretariat)
Progress on the recommendations of WPB12 (IOTC Secretariat)

NEW INFORMATION ON FISHERIES AND ASSOCIATED ENVIRONMENTAL DATA FOR BILLFISH

4.1 Review of the statistical data available for billfish (IOTC Secretariat)

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

4.3 New information on sport fisheries (all)

SWORDFISH

51 Review new information on swordfish biology, stock structure, fisheries and associated environmental da
(all)

5.2 Review d new information on the status of swordfish (all)
1 Nominal and standardised CPUE indices
1 Selection of Stock Status indicators for swordfish

5.3 Development of management advice for swordfish and update of swordfish Executive Summary for tt

consideratia of the Scientific Committee (all)

MARLINS (Priority species for 2015: Striped marlin)

6.1

6.2

6.3

Review new information on marlin biology, stock structure, fisheries and associated environmental da
(all)

Review of new information on the status of masl{all)

¢ Nominal and standardised CPUE indices

1 Stock assessments

1 Selection of Stock Status indicators for marlins

Development of management advice for marlins and update of marlin species Executive Summaries for
consideration of the Scientificanmittee (all)

INDO-PACIFIC SAILFISH (Priority species for 2015: I.P. Sailfish)

7.1

7.2

7.3

Review new information on I.P. sailfish biology, stock structure, fisheries and associated environment:
data (all)

Review of new information on the status of sdilf{all)

1 Nominal and standardised CPUE indices

1 Stock assessments

1 Selection of Stock Status indicators for sailfish

Development of management advice for sailfish and update of sailfish species Executive Summaries for t
consideration of the ScientfCommittee (all)

Page43of 98



IOTCi 2015 WPB13 R[E]

8. DEVELOPMENT OF OPTIONS FOR ALTERNATIVE MANAGEMENT MEASURES (INCLUDING
CLOSURES) FOR BILLFISH IN THE IOTC AREA OF COMPETENCE

9. WPB PROGRAM OF WORK

9.1
9.2

Revision of the WPBProgram of Work (201i&2020)(Chairperson and IOTC Secretariat)
Developnent of priorities for an Invited Expert at the next WPB meeting (Chairperson)

10. OTHER BUSINESS

10.1
10.2

10.3

Election of a Chairperson and Vi€&hairperson for the WPB for the next biennium (I0OTC Secretariat)
Date and place of the #4and 1% Sessions of th&Vorking Party on Billfish (Chairperson and I0TC
Secretariat)

Review of the draft, and adoption of the Report of th& $8ssion of the Working Party on Billfish
(Chairperson)
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APPENDIX Il
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IOTCi 2015 WPB13 Ola
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- , . A review on tuna and tudike species in Iran and present status| V(16 August 2015)
IOTCI2015WPBLI 12 Rev_1| et billfish fishery (Rajaei F) V(23 August 2015)

- . . L V(17 August 2015)
IOTCi 20151 WPB13 13 Rev._2 (BAlléf;mtg)-catches of the Seychelles industrial longline fishery V(28 August 2015)
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" . . Catch of billfish by Thai tuna longliners during 262014
IOTCi 2015 WPB13 14 (Wongkeaw A, LirdwitayaprasP & Luesrithawornsin P) V(17 August 2015)

" , . Historical catches of marlins caught by sports fishers in the Ker
IOTCi 2015 WPB13 15 waters (Ndegwa S & Benson MK) V(17 August 2015)
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IOTCi 2015 WPB13 19 Rev 1

Indian Ocean by A StoeRroduction Model Incorporating
Covariates (ASPIC) (Nishida T)

V(6 September 2015

IOTCi 2015 WPB13 20 Rev_1

Spatietemporal and length distribution$ istiophorids in the

southwest Indian Ocean inferred from scientific, observer and ¢
reporting data of the Reunion Island based pelagic longline fish
(Chevallier A, Sabarros PS, Rabearisoa N, Romanov E & Bach

V(17 August 2015)
V (3 September 2(&)

IOTCi 2015 WPB13 21

Some biological parameters of Infacific sailfish [stiophorus
platypterusShaw, 1792) caught by Indonesian longliners in easi

Indian Ocean (Setyadji Byugraha B & Novianto D)

V (7 August 2015)
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Estimatelengthweight relationship and some morphometric
relationships of Indd”acific sailfish [stiophorus platyptergsusing | V(14 August 2015)

IOTCi 2015 WPB13 22 Rev_1

biological data of gillnet fishery and longline fishery in Sri Lanke
(Haputhantri SSK & Perera HACC)

V(2 September@15)

IOTCi 2015 WPB13 23 Rev_1

Observations on the Ine®acific sailfish Istiophorusplatypterus
from the Portuguese pelagic longline fleet in the Indian Ocean
(Coelho C, Rosa D, Lino P & Santos MN)

V(16 August 2015)
V (3 September 2015]

IOTCi 2015 WPB13 24

Catch rates of Ind®acific sailfish [stiophorus platypterysas
calculated based on IOTC longline dataset (Andrade HA)

V(16 August 2015)

IOTCi 2015 WPB13 25

Estimation of catciperunit-effort of Indo Pacific sailfish
(Istiophorus platypteryscaughtwith gillnet in the north of Indian
Ocean (Andrade HA)

V(14 August 2015)

IOTCi 2015 WPB13 26

CPUE standardization of sailfists{iophorus platypterygs
caught by Japanese longline fishery in the Indian Ocean from 1
to 2014 (Okamoto H & ljima H)

V(13 August 2015)

IOTCi 2015 WPB13 27

Preliminary stock assessment of Indo Pacific sailfistiophorus
platypteru3 using separated and composite estimations of relati
abundance indices (Andrade HA)

V(17 August 2015)

IOTCi 2015 WPB13 28

Stock assessment ofdo-Pacific sailfish in the Indian Ocean
(IOTC Secretariat)

V(4 August 2015)

IOTCi 2015 WPB13 29

ObServe: Database and operational software for longline and
seine fishery data (Cauquil P, Rabearisoa N, Sabarros PS,
Chavance P & Bach P)

V(17 August 20%)

IOTCi 2015 WPB13 30

Development of a novel higtihroughput assay to evaluate geneti
population structure in striped marliddjikia auday
(Mamoozadeh N, McDowell J & Graves J)

V(14 August 2015)

IOTCi 2015 WPB13 31 Rev_1

CPUE standardization of stripadbrlin (Kajikia auday caught by
Taiwanese longline fishery in the Indian Ocean using targeting
effect derived from cluster and principle component analyses
(Wang SP)

V(26 August 2015)
V (2 September 2015]

’ , . Stock assessment ofiped marlin Kajikia auday in the Indian V(26 August 2015)
IOTCi 2015 WPB13 32 Rev_1 Ocean using an agdructured integrated approach (Wang)S V(28 August 2015)
Information papers
IOTCi 2015 WPB13 INFO1 :\?(L(.‘éECl Guidelines for the Presentation of Stock Assessmen V(29 January 2015)
IOTCi 2015 WPB13 INFO2 Res_olutlon 15/0_Dn the recording of catch and effort data by V(17 August 2015)
fishing vessels in the IOTC area of competence
Resolution 15/02n mandatory statistical reporting requirement

IOTCi 2015 WPB13 INFO3 for IOTC Contracting Parties and Cooperating N@ontracting V(17 August 2015)
Parties (CPCs)

|OTCi 2015 WPB13 INEO4 Resolutlon_ 15/0%n conservation measures for striped marlin, V(17 August 2015)
black marlin and blue marlin

|OTCi 2015 WPB13 INEO5 Res_o!utlon15/100n target and limit reference points and a V(17 August 2015)
decision framework

|OTCi 2015 WPB13 INEO6 Systematics of the billfishes (Xiphiidae and Istiophoridae) V(27 August 2015)
(Nakamura I)

" , . Phylogeny of recent billfishes (phioidei) (Collette BB,

IOTCi 2015 WPB13 INFO7 McDowell JR & Graves JE) V(27 August 2015)
|OTCi 2015 WPB13 INEO8 DNA barcoding of billfishes (Hanner R, Floyd R, Bernard A, V(27 August 2015)

Collette BB & Shivji M)

Data sets

IOTCi 2015 WPB13 DATAO1

Billfish datasets avéible (30 July 2015)

V(7 July 2015)

Rev 1 V(30 July 2015)
IOTCi 2015 WPB13 DATAO3 | Data for the assessment of Indian Ocean Striped Marlin and \>/ ((370JJUJ)|/y22001155))
Rev_2 Sailfish stock V(23 August 2015)
IOTCi 2015 WPB13 DATA04 . . . V(20 July 2015)
Rev 1 Japan standardisdohgline CPUE series 1972013 V(17 August 2015)
IOTCi 2015 WPB13 DATAO5 | Taiwan,China standardised longline CPUE series 112813 V(20 July 2015)
IOTCi 2015 WPB13 DATAO06 | Nominal catches per Fleet, Year, Gear, IOTC Area and specie§ V(29 Juy 2015)
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Document Title Availability
IOTCi 2015 WPB13 DATAQ7 | Catch and Effort longline V(30 July 2015)
IOTCi 2015 WPB13 DATAO8 | Catch and Effort vessels using pole and lines or purse seines V(30 July 2015)
IOTCi 2015 WPB13 DATAQ9 | Catch and Effort coastal V(30 July 2015)
IOTCi 2015 WPB13 DATA10 | Catch and Effort all vessels V(30 July 2015)
IOTCi 2015 WPB13 DATA11 | Catch and Effort reference V(30 July 2015)
IOTCi 2015 WPB13 DATA12 | Size FrequencyAll billfish species V(30 July 2015)
IOTCi 2015 WPB13 DATA13 | DATA - Billfish equations V(30 July 2015)
IOTCi 2015 WPB13 DATA14 | Size frequency reference V(30 July 2015)
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APPENDIX VA
M AIN STATISTICS OF BI LLFISH
(Extract from IOTC20151 WPB13i 07)

Fisheries and catch trends for billfish species

T

Main speciesindo-Pacific sailfsh and swordfish account for around two thirds of total catches of billfish species
in recent years; followed by black marlin, blue marlin and striped méiign £d).

The importance of some billfish speciesn terms of share of total catches of bilifis has changed over time
(Fig. 1c), mostly as a result of changes to the number of longline vessels active in the Indian Ocean. Catches
swordfish in particular increased during the 1990s as a result of changes in targeting by Taiwan,China, and
arrival of European longline fleets, increasing the swordfish share of total billfishes catch fr8@%2m the early
1990s to as much as 50% by the e2@90s. Catches of swordfish over the last 10 years have since declined bacl
to around a third of totdilifish catches, largely as a result of declines in the number of longline vessels operate
by Taiwan,China.

Large catches of marlins have also been recorded since 2012 from increased activities by longliners in waters of
western central and northatdndian Ocean as a consequence of improvements in security in the area off Somali

Main fisheries Up to the early1980s longline vessels accounted for over 90% of the total billfish (largely as non
targeted catch); in the last 20 years the propohésfallen to between 50% to 70% as billfish catches from offshore
gillnet fisheries have become increasingly important for a number of fleets, such as I.R. Iran and SFiga2ka (

C).

In addition the number of longline vessels has also declinedémt years in response to the threat of Somali piracy
in the western tropical Indian Ocean. Nevertheless, billfish catches are still dominated by a number of longline fle
i namely Taiwan,China and European fléétat now seem to be resuming fishirggities in their main fishing
grounds.

Main fleets (i.e., highest catches in recent years)

In recent years six fleets (I.R. Iran, Indonesia, Taiwan,China, Sri Lanka, India and Pakistan) have reported over 7
of the total catches of billfish speciesin all IOTC fleets combinedr{g. 23).

Retained catch trends

The importance of catches of billfish species to the total catches of IOTC species in the Indian Ocean has remai
relatively constant over the yeafds. 1ab) at around 5% of the total catof IOTC species.

Total catches of billfish species have generally increased in line with other species groups under the mandatse
IOTC, increasing from around 25,000 t in the early 1990s to nearly 75,000 t in #i®@fid. Since then, average
catcheger annum have remained relatively stable at between 70,000 t and 75,000 t, however since 2012 catc
over 90,000 t have been reported (with the largest increases reported by I.R. Iran, Pakistan, and Taiwan,Ch
(Fig. 10).

L EU,Spain, EU,Portgual, EU,France(La Réunion), and EU,UK.
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Figs. 1ad. Billfish (all species)Top: Contribution of the five billfish species under the IOTC mandate to the
catches of IOTC species in the Indian Ocean, over the period 2@560 (a. Top left: total catch; b. Top rig
percentage, same colour key as Fig. Bajtom: Contribution of each billfish species to the total combined cat
of billfish (c. Bottom left: nominal catch of each species, 12804; d. Bottom right: share of billfish catch

species, 201214 average cat¢h
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APPENDIX IV B
M AIN STATISTICS OF BL ACK MARLIN
(Extracs from 10TQ 2015 WPB13 07)

Black marlin (Makaira indica)
Fisheries and main catch trends

1 Main fishing gar (201114): black marlinare largely considered to be a ntarget species of industrial and
artisanal fisheries. Gillnetaccount for around 99 of total catche@ the Indian Ocearfollowed by longlines
(19%), with remaining catches recorded undelt &amd handlineqFig. 1)

1 Main fleets andprimary geamlssociated with catchegercentage of total catche)(.1 14):
Iran (gillnet): 24%; Sri Lanka (gillnet and fresh longline): 23 India (gillnet and troll): 23%; Indonesia (fresh
longline and hantines): 18% Fig. 2).

1 Main fishing areasPrimary: ketween the eartf950s and the |at£980s part of the Japanese fleet was licensed to
operate within the EEZ of Australia, and reported very high catches in that area, in particular in waters offtnorthwe
Australia.Secondary:n recent years, dedpeezing longliners from Japan and Taiwan,China have reported catches
of blackmarlin off thewestern coast of India arlde Mozambique Channdti@s. 3, 4

1 Retained catch trends
Catches have increased steadiince the 1990s, from 2,800 t in 1991 to over 10,000 t since 2008. The highest
catches were recorded in 2014, at nearly 18,(008kle 1) 1 largely due to increases reported by the offshore gillnet
fisheries of I.R. Iran.

Catchesn Sri Lankahavealsorisen steadily sincethemitd9 906s as a result of the
a combination of drifting gillnets and longlines, from around 1,000 t in the early 1990s t8,006rt in recent
years

9 Discard levelsLow, although estimates ofstiards are unknown for most industrial fisheries, mainly longliners.
Discards may also occur in some gillnet fisheries.

Changes to the catch serieso major changes to tlatch seriesincethe WPB meeting in 2014, when catches were
revised substantiaiifollowing new reports of catchds/-species for drifting gillnet fleets by Iran

Any differences in the data series since the last WPB are changes to the nominal catch as a result of reallocatio
catches reported as other billfish species or aseggted billfish species groups reported €y.,Sri Lanka, and
Pakistan to a lesser extent. These changes, however, did not lead to very significant changes in the total catch estir
for black marlin

TABLE 1. Black marlin:best scientific estimaseof catches by type of fishery for the period 1981014 (in metric tons). Data as
of August 2015.

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

1950s | 1960s | 1970s | 1980s | 1990s | 2000s || 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
LL 862 1661 1391 1727 1571 1979 1953 2169 1920 3025 1834 1929 1989 2134 2554 4470
GN 26 31 44 439 2761 6917 8390 8458 6738 6227 6936 6071 7115 8517 8530 9949
HL 24 27 42 447 742 1032 840 983 1060 1357 2146 1629 1865 2261 3000 2987
oT 0 0 4 65 112 226 227 237 257 329 460 472 490 483 693 543

Total 912 1,719 | 1,480 | 2,679 | 5,186 | 10,154 11,411 | 11,847 | 9,975 | 10,938 | 11,376 | 10,101 | 11,459 | 13,395 | 14,776 | 17,948

Fisheries:Longline (LL ); Gillnet (GN); Hook-and-Line (includeshandline, trolling, baitboat, and sport fisherids). {; Other gearsiiicludes coastal purse
seine,Danish purse seindeach seine, and purse sgif@T).

2 Prior to 2013\.R. Iran reported aggregated catches for all billfish species, which were estimated by species and gear by the IOEE Secretar
Iran hasprovided catches by billfish species foetfirst time,from 2012 onwards which significantly revised the catdly-species previously
estimated by the Secretariat: the main change being the higher proportions of black marlin, rather than blue marlinyreRohted, assigned

to the offshoragillnet fishery. As a result of changes in the catch series total catcbéckmarlin for I.R. Iran were revisedipwards by as

much as 30% to 36 for a number ofjears aroundthe mid 0 0 0 6 s .
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Fig. 3a-f. Time-area catches (in number of fish) of black marlin as reported for the longlineidstod Japan (JPN) an
Taiwan,China (TWN) for the period 1968009, by decade and fleet. Red lines represent the marlin hotspots identified
IOTC WPB.
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Fig. 4a-f. Time-area catches (in number of fish) of black marlin as reported folotigdine fisheries of Japan (JPN) a
Taiwan,China (TWN) for the period 20038 by fleet and for 20093, by year and fleet. Red lines represent the marlin hot
identified by the IOTC WPB.
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Black marlin: estimation of catches datarelated issues

Retained catched a very high proportion of the catches of black marlin are estimated, or adjusted, by the I0TC
Secretariat aré~{g.5a), dueto a number of uncertainties in the catches:

1

Species aggregatesatch reports often refer to total catches lkahaée marlin species combined or as an aggregate
of all billfish species; catches by species are estimated byOfh€ Secretariat for some years and artisanal
fisheries (e.g., gillnet/longline fishery of Sri Lanka and artisanal fisheries of India, IramkistaR) and industrial
fisheries (e.g., longliners of Indonesia and Philippines).

Nonreporting fleets catches of nomeporting industrial longliners (e.g., India, NEI) and the gillnet fishery of
Indonesia are estimated by tl@T C Secretariat using alternedi information.

Non-target speciesatches are likely to be incomplete for industrial fisheries for which black marlin is not a target
species.

Conflicting catch reportdongline catches from the Republic of Korea reported as nominal catches, andhdatch a
effort reports are conflicting, with higher catches recorded in the aattleffort table. For this reason, I@ETC
Secretariat revised the catchedblaickmarlin for the Republic of Korea over the tirseries using both datasets.
Although the new catchesstimated by théOTC Secretariat are thought to be more accurate, catches of blue
marlin remain uncertain for this fleet.

Lack of catch data for most sport fisheries

Species misdentification difficulties in the identification of marlins also contributeuncertaintiedn the catch
estimates of black marliavailable to théOTC Secretariat.

Black marlin T Nominal catchper-unit-effort (CPUE) trends

T

Availability: Standardized CPUE series have not yet been developed for black mantininaNCPUE series are
available for some industrial longline fisheries, although catches are likely to be incomplete (as catches of nc
target species are not always recorded in logbooks).

No catchandeffort data are available from sports fisheries, other than for partiafrdaighe sports fisheries of

Kenya; likewise no data are available fother artisanafisheries (gillnet fisherie®f I.R. Iran and Pakistan,

gillnet/longlines of Sri Lanka, gillnets of Indonesia) ather industrial fisheries (NEI longliners and all purse
sdners).

1 Main CPUE series availabldapanese longline fleet.

Black marlini Fish size or age trends (e.g., by length, weight, sex and/or maturity)
1 Average fish weightcan only be assessed for the longline fishery of Japan since 1970 and Taiwan,China sin

1980 However, the number of specimens measured on Japanese longliners in recent years is very low. Also
length frequency distributions derived from samples collected by fishermen on Taiwanese loagtitikety to
be biased.

Catchat-Size (Age) able not available due to lack of size samples and uncertainty over the reliability of retained
catch estimates, or conflicting catahdeffort dataFish size is derived from various length and weight information,
however the reliability of the size @ais reduced for some fleets and when relatively few fish out of the total catch
are measured.

1 Sexratio datahave not been provided to tH@TC Secretariat by CPCs.
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18 Fig. 5a-c. Black marlin:data reporting coverag&q75 2014.
BLM: LENGTH FREQUENCY DATA Each IOTC dataset (moinal catch, catctand-effort, and
12 length frequency)are assessed againdOTC reporting
standards, where:
z 1 Score Oindicates themount ohominal catch associate
8 with each datasethatis fully reported according to 10T(
'g 0 - standards;
i 1 Scores:2 1 6 refers to the amount ofnominal catch
E associated witkeach datasethat is partially reported by
§ 6 gear and/or species (i.e., adjusted by gear and specig
the IOTC Secretariat) or any of the otheasens provided
12 in the document;
1 Score: 8refersto the amouhof nominal catch associate
18 with catchandeffort or size frequencylata that is not
available.
A = A4 4 & 4 4 &4 &80 0N Data as of August 2015.
Key to IOTC Scoring system
Nominal Catch By specieq By geal
Fully available 0 0
Partially available (part of the catch not reported by species/gear)* 2 2
Fully estimated (by the IOTC Secretariat) 4 4

*Catch assigned by species/gear by the IOTC Secretariat; or 15% or more of the catches remain under aggre

species

Catch-and-Effort

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 30% of total catch covered through logbooks) 2
Not available at all 8

Size frequency data

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 1 fish measured by metric ton of catch) 2
Not available at all 8

Key to colour coding
Total score is 0 (or average score is 0-1)
Total score is 2 (or average score is 1-3)
Total score is 4 (or average score is 3-5)
_ Total score is 6 (or average score is 5-7)
_ Total score is 8 (or average score is 7-8)
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APPENDIX IV C
M AIN STATISTICS OF BL UE MARLIN
(Extracts from I0TC2015 WPB13 07)

Blue marlin (Makaira nigricans)

Fisheries and main catch trends

Main fishing gear (2011114): Blue marlin are largely considered to be a-tamget species of industrial and artisanal

1
fisheries. Longline catch&account for around 69% of total catches in the Indian Ocean, followed by gillnets
(28%), with remaining catches recorded under troll and handl{ifedle 1; Fig. 1)

1 Main fleets (and primary gear associated with catches): percentage of total catche$4P011
Taiwan,China (longline): 33%; Indonesia (fresh longline): 28%; Pakistan (gilld&; R. Iran (gillnet): 7%, and
Sri Lanka (7%) Fig. 2).
Main fishing areasWestern Indian Ocean, in the main fishing areas operated by longliners.
Retained catch trends
Catch trends are variable, which may reflect the level of reporting and the cftdiue marlin as a netarget
species.
Catches reported by drifting longlinesgre more or less stable untilthe fat®d 6 s, at around 3, (
have steadily increased since then to reach values between 8,000 t and to over 10,00@kt siecath | v 199
highest catches reported by longliners have been recorded since 2012, and are likely to be the consequence of h
catch rates by some longline fleets which appear to have resumed operations in the western tropical Indian Oc
(Figs. 3, 4.

9 Discard levelsLow, although estimates of discards are unknown for most industrial fisheries, mainly longliners

Discards may also occur in some gillnet fisheries.

Changes to the catch serieso major changes to the catch series since the Wedimg in 2014, when catches were
revised substantially following new reports of catehgspecies for drifting gillnet fleets by Irdn

Any differences in the data series since the last WPB are changes to the nominal catch as a result of reallocatio
catches reported as other billfish species or as aggregated billfish species groups reported by, e.g., Sri Lanka,
Pakistan to a lesser extent. These changes, however, did not lead to very significant changes in the total catch estir

for blue marln.
TABLE 1: Blue marlin:best scientific estimates of catches by type of fishery for the period 2850 (in metric tons).
Data as of August 2015.

By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s| 1980s| 1990s| 2000s| 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
LL 2,567 | 3535| 3,409 | 4545| 6,982| 7,399| 7813| 7,826| 6,384| 6,355| 6,639| 6,616 | 7,210| 11,810| 10,113 | 10,041
GN 1 2 124 760 2,357 | 2,687 4545| 2977 | 2559 | 2410( 2,049 2,198 | 3,148 | 4,879 4,024 | 4,052
HL 5 9 17 105 159 145 145 152 167 197 276 303 268 264 366 384
oT 0 0 0 2 4 7 7 8 8 11 15 15 16 16 17 17
Total 2,574 | 3546 | 3,550 | 5,412 | 9,501 | 10,238 12,510| 10,963 | 9,119 | 8,972 | 8,979 | 9,132 | 10,642 | 16,969 | 14,521 | 14,495

Fisheries:Longline (L ); Gillnet (GN); Hook-and-Line (includes handtie, trolling, baitboat, and sport fisherieblL(); Other gears (includes coastal purse seine,

Danish purse seine, beach seine, and purse séiiig) (

3 Including deep freezing longlingL), exploratory longie (LLEX), fresh longling(FLL), longlines targeting sharks (SLL), asdordfish
targeted longlingLLEX).

4 Prior to 2013 I.R. Iran reported aggregated catches for all billfish species, which were estimated by species and ¢@dith$dlsectariat.
Iran has provided catches by billfish species for the first time, from 2012 onwards, which significantly revised the sjagcies previously
estimated by the Secretariat: the main change being the higher proportions of black marlin, rather tharirbhepontt! by I.R. Iran, assigned
to the offshore gillnet fishery. As a result of changes in the catch series total catches of black marlin for I.R. hewisgdrapwards by as
much as 30% to 50% for a number of years around the2nfid0 0 6 s .
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Fig. 1. Blue marlin: catches by gear and year recorded in the IOTC DatabaséZ025)
Other geas includes: coastal purse seine, Danish purse seine, beach seine and purse seine.
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Fig. 2.Blue marlin:average catches in the Indian Ocean over the period 201hy fleet and gear. Flee
are ordered from left to right, according to the volumeaiches reported. The red line indicates
(cumulative) proportion of catches of blue marlin for the fleets concerned, over the total combined
reported from all fleets and gears.
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APPENDIX IV D
M AIN STATISTICS OF STRIPED MARLIN
(Extracts from I0TC2015 WPB13 07)

Striped marlin (Tetrapturus audax)

Fisheries and main catch trends

T

Main fishing gear (201i114): striped marlin are largely considered to be atanget species of industrial fisheries.
Longlines account for around 69% of total catches in the Indian Ocean, followed by gillnets (28%), with remainir
catches recorded under troll and handlif€able 1, Fig. 1)

Main fleets (and primary gear associated with catches): percentage of totabd2t@hi 14):

Indonesia (drifting longline and coastal longline): 32%; Taiwan,China (drifting longline): 26%; I.R. Iran (gilinet):
11%; and Sri Lanka (gillnet): 109%iQ. 2).

Main fishing areasThe distribution of striped marlin catches has changed siftce 198 06s wi t h n
now taken in the norttwest Indian OceanT@ble 2), although between 20072011 catches in this area have
dropped markedly, in tandem with a reduction of longline effort due to piracy.

Changes in fishing groundBigs. 3, 4) and catches are thought to be related to changes in access agreements to t
EEZs of coastal countries in the Indian Ocean, rather than necessarily changes in the distribution of the species
time. Between the eart$0s and the lat80s part ofhe Japanese fleet was licensed to operate within the EEZ of
Australia, and reported relatively high catches of striped marlin in the area, in particular in waters off northwe
Australia, as well in the Bay of Bengal. Catches by Japan has since decimedically.

Retained catch trends

Catch trends are variable, ranging from 2000 t to 8000 t perwhinty may reflect the level of reporting and the
status of striped marlin as a ntarget species.

Similarly, catches reported under drifting longlines highly variable, with lower catch levels between 2009 and
2011 largely due to declining catches reported by Taiwan,Chinafidesging and freskuna longliners. Catches
of striped marlin have since increased in 2012 and 2013, as longline vesselsshavwed operations in the north
west Indian Ocean.

Discard levelsLow, although estimates of discards are unknown for most industrial fisheries, mainly longliners
Discards may also occur in the driftnet fishery of the I.R of Iran, as this species hasimercial value in this
country.

Changes to the catch serieso major changes to the catches series since the WPB meeting in 2014

TABLE 1. Striped marlinbest scientific estimates of catches by type of fishery for the period 2050 (in metric tas). Data as

of August 2015.
By decade (average) By year (last ten years)
Fishery
1950s | 1960s | 1970s | 1980s | 1990s | 2000s || 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
LL 1,028 | 3,104 | 3,458 | 5,144 | 5,120 | 2915| 3,080 | 3,020 | 2,345| 2,098 | 1,668| 2,053| 2,277 | 4,50 3,330 | 2,303
GN 5 8 16 22 161 541 876 807 479 389 407 331 542 984 1,169 1,359
HL 3 5 10 32 70 136 136 143 152 198 273 282 293 288 335 339
oT 0 0 0 6 10 20 20 21 23 29 41 42 44 43 48 48
Total 1,036 | 3,117 3,485 5,204 5,361 3,612 4,112 3,990 2,999 2,714 2,389 2,708 3,154 5,815 4,882 4,049

Fisheries: Longline (L ); Gillnet (GN); Hook-andLine (includes handline, trolling, baitboat, and sport fisherid))( Other gears (includes coastal purse seine,
Danish purse seine, beach seine, and purse séiiig) (

5 Any differences in the data series since the last WPB are changes to the nominal catch as a result of reallocation of catthssothport
billfish species or as aggregated billfish species groups reported by, e.g., Sri Lanka, and Pakistan to a lesBeesxtmnges, however, did
not lead to very significant changes in the total catch estimates for striped marlin.
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TABLE 2. Striped marlinbest scientific estimates of catches by fishing area for the period 2850 (in metric tons). Data as of
August 2015.

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

Fishery 1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
NwW 335 1,859 | 1,516 2,073 2,713 1,803 2,147 1,968 1,310 1,174 828 741 962 3,589 2,800 2,101
SW 9 124 159 162 659 244 177 199 157 124 224 299 557 363 309 181
NE 551 810 1,542 2,758 1,617 1,334 1,471 1,625 1,444 1,335 1,266 1,491 1,534 1,826 1,728 1,723
SE 141 324 268 211 372 230 317 199 88 80 71 178 101 37 46 45

Total 1,036 | 3,117 | 3,485 5,204 5,361 3,612 4,112 3,990 2,999 2,714 2,389 2,708 3,154 5,815 4,882 4,049

Areas: Northwest Indian OceaN{V); Southwest Indian OcedB8W); Northeast Indian OcealE); Southeast Indian OceaS8H).
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Fig. 1. Striped marlin: catches by gear and year recorded in the IOTC Database2(BH00ther gears
includes: coastal purse seine, Danish purseesbigh seine and purse seine.
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Fig. 2. Striped marlin:average catches in the Indian Ocean over the period 201by fleet and geat
Fleets are ordered from left to right, according to the volume of catches reported. The red line indic
(cumulative)proportion of catches of striped marlin for the fleets concerned, over the total con|
catches reported from all fleets and gears.
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Striped marlin: estimation of catcheis data related issues

Retained catched while the proportion of catches estimated, or adjusted, by the IOTC Secretariat are relatively lov
compared to other species of marlikgy( 5a), there are a number of uncertainties in the catches:

1

Species aggregatesatch reports refdo total catches of all three marlin species; catches by species have to be
estimated by the IOTC Secretariat for some industrial fisheries (longliners of Indonesia and Philippines).

Non-reporting fleets catches of nomeporting industrial longliners @, India, NEI) and the gillnet fishery of
Indonesia are estimated by the Secretariat using alternative information.

Nontarget speciescatches are likely to be incomplete for industrial fisheries for which striped marlin is not a
target species.

Conflicting catch reportdongline catches from the Republic of Korea reported as nominal catches, and catch an
effort reports are conflicting, with higher catches recorded in the catch and effort table. For this re#9di1§; the
Secretariat revised the catchestiped marlin for the Republic of Korea over the tigegies using both datasets.
Although the new catches estimated by the Secretariat are thought to be more accurate, catches of striped m
remain uncertain for this fleet.

There are also conflictingatch reports for the drifting gilinet fishery of Pakistan, with very high catches of striped
marlins reported by alternative sources (i.e., WWF funded sampling) derived from sampling in different locatior
in PakistanCatches of striped marlin reporteg fleets using gillnets have been relatively low over the entire
time-series (i.ebetween 500 t and 1,400 t in recent years); however the recent data appears to indicate that gilll
catches of striped marlin in Pakistan may be much higher than tificgdlg reportedi although a comprehensive
review of the catch series is required to confirm the catch levels for this species.

Species misdentification difficulties in the identification of marlins also contribute to uncertainties in the catch
estimates of striped marlin available to the Secretariat.

Striped marlini Nominal catchper-unit-effort (CPUE) trends

T

1

Availability: Standardized CPUE series have been developed for the Japanese and Taiwanese longline fle
Nominal CPUE series are availabfor some industrial longline fisheries, although catches are likely to be
incomplete (as catches of ntarget species are not always recorded in logbooks).

No catchandeffort data are available from sports fisheries, other than for partial data feospdits fisheries of
Kenya; likewise no data are available for other artisanal fisheries (gillnet fisheries of Iran and Pakistal
gilinet/longlines of Sri Lanka, gillnets of Indonesia) or other industrial fisheries (NEI longliners and all purse
seiners).

Main CPUE series availabldapanese longline fleet.

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

1

1

Average fish weightcan only be assessed for the longline fishery of Japan since 1970 and Taiwan,China sin
1980 However, the number of specimens measured on Japanese longliners in recent years is very low- Also r
identification of striped and blue marlin may be occurring in the Taiwanese longline fishery. Thirdly, the lengtl
frequency distributions derived frosamples collected on Taiwanese longliners differ greatly from those collected
on longliners flagged in Japan.

Catchat-Size (Age) tablenot available, due to lack of size samples and uncertainty over the reliability of retained
catch estimates, or cordting catchandeffort data. Fish size is derived from various length and weight
information, however the reliability of the size data is reduced for some fleets and when relatively few fish out «
the total catch are measured.

Sex ratio datahave not ben provided to the Secretariat by CPCs.
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Fig. 5a-c. Striped marlindata reporting coverage (1975
2014).

Each IOTC dataset (hominal catch, catmhd-effort, and
length frequency) are assessed against IOTC reporting
standards, where:

Score 0: indtates the amount of nominal catch associated
with each dataset that is fully reported according to IOTC
standards;

Scores: 2 6 refers to the amount of nominal catch associs
with each dataset that is partially reported by gear and/or
species (i.e., @usted by gear and species by the IOTC
Secretariat) or any of the other reasons provided in the
document;

Score: 8 refers to the amount of nominal catch associated
with catchand-effort or size frequency data that is not
available.

Data as of August 2015.

2011

Key to IOTC Scoring system

Nominal Catch By specieg By gear
Fully available 0 0
Partially available (part of the catch not reported by species/gear)* 2 2
Fully estimated (by the IOTC Secretariat) 4 4

*Catch assigned by species/gear by the IOTC Secretariat; or 15% or more of the catches remain under aggre

species

Catch-and-Effort

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 30% of total catch covered through logbooks) 2
Not available at all 8

Size frequency data

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 1 fish measured by metric ton of catch) 2
Not available at all 8

Key to colour coding

Total score is O (or average score is 0-1)
Total score is 2 (or average score is 1-3)
Total score is 4 (or average score is 3-5)

_ Total score is 6 (or average score is 5-7)
_ Total score is 8 (or average score is 7-8)
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APPENDIX IV E
M AIN STATISTICS OF |NDO-PACIFIC SAILF ISH
(Extracts from I0TC2015 WPB13 07)

Indo-Pacific sailfish (Istiophorus platypterus)

Fisheries and main catch trends

T

Main fishing gear (201112014} gillnets account for around 78% of total catcimethe Indian Ocean, followed by
troll and hand lines (17%), with remaining catches recorded under longlines and oth€f ajglarg, Fig. 1).

Main fleets (and primary gear associated with catches): percentage of total catches4P011

Three quarters of the tdtcatches of Ind®acific sailfish are accounted for by four countries situated in the Arabian
Sea: Iran (gillnet): 28%; Pakistan (gillnet): 19%; India (gilinet and troll): 17%; and Sri Lanka (gillnet and fresh

longline) Fig. 2).
This species is also @pular catch for sport fisheries (e.g. Kenya, Mauritius, and Seychelles).

Main fishing areasPrimary: northwest Indian Ocean (Arabian Sea).

Retained catch trends

Catches have increased sharply sincethelm®dd9 06 s ( fr om ar oun dtorearlp3D000tfrom n |
2011 onwards)Table 1) 1 largely due to the development of a gillnet/longline fishery in Sri Lanka and, especially,
the extension of Iranian gilinet vessels operating in areas beyond the EEZ of I.R. Iran. In the case of I.R. Ir
gill net catches have increased from |l ess than 1,0

2010.

Catches from drifting longline fleets have also likely increased, but have been under reported as the species has
commercialvalue. In recent years, deépezing longliners from Japan have reported catches ofPaddic
sailfish in the central western Indian Ocean, between Sri Lanka and thivddadthd the Mozambique Channel

(Figs. 3, 4.

Discard levelsModerate to high, dwever discard levels are largely unknown for most industrial fisheries, mainly
longliners.

Changes to the catch serieso major changes to the catch series since the WPB meeting ih 2014

TABLE 1. Indo-Pacific sailfish:best scientific estimates of caes by type of fishery for the period 192014 (in metric tons).

Data as of August 2015.

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

1950s | 1960s | 1970s | 1980s | 1990s | 2000s || 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

LL 297 804 385 257 1,40 1,422 || 1,340 | 1,309 | 2,179 | 2,548 | 1,269 676 469 1,039 | 1,200 | 1,892
GN 165 181 508 1,827 | 6,056 | 12,501 11,048 | 11,712 | 13,417 | 13,863 | 18,285 | 21,037 | 23,393 | 21,417 | 22,844 | 23,531
HL 171 213 456 1,427 | 2,477 | 3,932 || 3,602 | 4,197 | 4,024 | 4,445 | 5430 | 5999 | 5477 | 5090 | 5587 | 4,235

oT - - 2 26 41 85 84 88 95 134 171 175 184 180 275 201
Total 633 1,197 | 1,351 | 3,537 | 9,974 | 17,941 16,074 | 17,306 | 19,715 | 20,990 | 25,155 | 27,887 | 29,522 | 27,727 | 29,906 | 29,860

Fisheries: Longline (L ); Gillnet (GN); Hook-andLine (includes handline, trofiig, baitboat, and sport fisheries)L(); Other gears (includes coastal purse seine,
Danish purse seine, beach seine, and purse séiiig) (

6 Any differences in the data series since the last WPB are changes to the nominal catch as a result of reallocationepioctedresther

billfish species or as aggregated billfish species groups reported by, e.g., Sri Lanka, and Pakistan to a lesser extbahgesehowever, did
not lead to very significant changes in the total catch estimates fePlaclfic sailfish.
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Fig. 1. Indo-Pacific sailfish: catches by gear and year recorded in the IOTC Database20®%00ther
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Indo-pacific sailfish: estimation of catchek data related issues

Retained catche$ a very high proportion of the catches of IAgacific sailfish are estimated, or adjusted, by the IOTC
Secretariat ard~g. 4a), due to a number of uncertainties in the catches listed bélowever, unlike the othdaillfish
species, Indéacific sailfish are more reliably identified because of the large and distinctive first dorsal fin that run:
most of the length of the body:

1 Species aggregatesatch reports often refer to total catches of all billfish speciebio@uh; catches by species
are estimated by the Secretariat for some artisanal fisheries (e.g., gillnet/longline fishery of Sri Lanka and
artisanal fisheries of India and Pakistan) and industrial fisheries (e.g., longliners of Indonesia and Philippines).
Caches of IndePacific sailfish reported for some fisheries may also refer to the combined catches of more tha
one species of billfish, in particular marlins and shortbill spearfish (i.e., in the case of coastal fisheries).

1 Nonreporting fleetscatches ohonreporting industrial longliners (e.g., India, NEI) and the gillnet fishery of
Indonesia are estimated by the Secretariat using alternative information.

1 Nontarget speciescatches are likely to be incomplete for industrial fisheries for which-Radiic sailfish is
not a target species.

1 Missing or incomplete catchesatches are likely to be incomplete for some artisanal fisheries (e.g. gillnets of
Pakistan, pole and lines of Maldives) due to usrdeorting.

There is also a lack of catch data favgnhsport fisheries.

Indo-Pacific sailfishi Nominal catchper-unit-effort (CPUE) trends

1 Availability: Standardized and nominal CPUE series have not yet been developed. No catch and effort data
available from sports fisheries, other than partial ttata the sports fisheries of Kenya; or other artisanal fisheries
(e.g., I.LR. Iran and Pakistan (gillnet), Sri Lanka (gillwetgline), Indonesia (gillnet)) or industrial fisheries (NEI
longliners and all purse seiners).

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

1 Average fish weightcan only be assessed for the longline fishery of Japan sinceab@7the gillnet/longline
fishery ofSri Lanka since the late 1980&he number of specimens measured onrkg®alongliners in recent years
is, however, very low. Furthermore, specimens discarded might be not accounted for in industrial fisheries, whe
they are presumed to be of lower size (leading to possible bias of existing samples).

1 CatchatSize (Age) tale: not available, due to lack of size samples and uncertainty over the reliability of retained
catch estimates, or conflicting catahdeffort data. Fish size is derived from various length and weight
information, however the reliability of the size aas$ reduced for some fleets and when relatively few fish out of
the total catch are measured.

1 Sexratio datahave not been provided to the Secretariat by CPCs.
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Each IOTC dataset (hominal catch, catelnd-effort, and
o 16 length frequency) are assessed against IOTC reporting
é . standards, where:
e Score 0: indicates the amount of nominal catch associated
g 0 with each dataset that is fully reported according to IOTC
= standards;
£ 8 Scaes: 21 6 refers to the amount of nominal catch associs
2 with each dataset that is partially reported by gear and/or

1983
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species (i.e., adjusted by gear and species by the IOTC
Secretariat) or any of the other reasons provided in the
document;

Score: 8 refes to the amount of nominal catch associated
with catchand-effort or size frequency data that is not
available.

Data as of August 2015.

2011

Key to IOTC Scoring system

Nominal Catch By species| By geaﬂ
Fully available 0 0
Partially available (part of the catch not reported by species/gear)* 2 2
Fully estimated (by the IOTC Secretariat) 4 4

*Catch assigned by species/gear by the IOTC Secretariat; or 15% or more of the catches remain under aggre

species

Catch-and-Effort

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 30% of total catch covered through logbooks) 2
Not available at all 8

Size frequency data

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 1 fish measured by metric ton of catch) 2
Not available at all 8

Key to colour coding

Total score is O (or average score is 0-1)
Total score is 2 (or average score is 1-3)
Total score is 4 (or average score is 3-5)
_ Total score is 6 (or average score is 5-7)
B Total score is 8 (or average score is 7-8)
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APPENDIX IV F
M AIN STATISTICS OF SW ORDFISH
(Extracts from I0TC2015 WPB13 07)

Swordfish(Xiphias gladiug

Fisheries and main catch trends

1

Main fishing gear (201i114): Longline catche€sare currently estimated to comprise approximately 76% of total
swordfish catches in the Indian Oceféable 1, 2; Fig. 1)

Main fleets (and primary gear associated with catches): e of total catches (20114):

Taiwan,China (longline): 19%; Sri Lanka (longligéinet): 15%; Indonesia (fresh longline): 15%; EU,Spain
(swardfish targeted longline): 15%Fig. 2).

Main fishing areasPrimary: Western Indian Ocean, in waters offraéa, and the southwest Indian Ocean. In
recent years (2000 2011) the fishershas moved eastwards due to piracy, a decrease in fish abundance, or
combination of both. Secondary: Waters off Sri Lanka, western Australia and Indonesia.

Retained catch énds

Before the 1990s, swordfish were mainly a #targeted catch of industrial longline fisheries; catches increased
relatively slowly in tandem with the development of coastal state and distant water longline fisheries targeting tun

After 1990, cathes increased sharply (from around 8,000 t in 1991 to 36,000 t in 1998) as a result of changes
targeting from tunas to swordfish by part of the Taiwan,China longline fleet, along with the development of longlin
fisheries in Australia, France(La RéunjpSeychelles and Mauritius and arrival of longline fleets from the Atlantic
Ocean (EU,Portugal, EU,Spain the EU,UK and other fleets operating under variof)s flags

Since the mieR000s annual catches have fallen steadily, largely due to the declire nartiber of Taiwanese
longline vessels active in the Indian Océamesponse to the threat of piracy; however since 2012 catches appeal
to show signs of recovery as a consequence of improvements in security in the area off(Ewaaliad.

Discard &vels Low, although estimates of discards are unknown for most industrial fisheries, mainly longliners
Discards of may also occur in the driftnet fishery of I.R. Iran, as this species has no commercial value in this count

Changes to the catch serieso major changes to the catch series since the WPB meeting in 2014.

TABLE 1. Swordfish:best scientific estimates of catches by type of fishery for the period 2950 (in metric tons). Data as of

August 2015.
Fishery By decade (average) By year (lastten years)
1950s | 1960s | 1970s | 1980s | 1990s 2000s 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
ELL - - - 9 1,841 | 10,000 || 14,965 | 13,021 | 11,571 | 8,190 | 8,106 | 9,510 | 7,686 | 8,337 | 8,526 | 7,750
LL 260 1,301 | 1,920 | 4,313 | 22,692 | 20,049 17,390 | 17,145 | 16,053 | 13,443 | 13,725 | 12,364 | 10,929 | 17,318 | 17,000 | 16,601
oT 37 39 186 807 1,989 2,819 3,337 2,936 2,809 3,261 3,019 3,033 3,560 4,068 5,318 5,551
Total 297 1,340 | 2,106 | 5,130 | 26,521 | 32,868 || 35,693 | 33,102 | 30,434 | 24,895 | 24,850 | 24,908 | 22,174 | 29,723 | 30,844 | 29,902

Definition of fisheries: Swordfish targeted longlin&(L ); Longline (L); Other gears (includes longlirgglinet, handline, gillnet, gillnetongline, coastal longline,
troll line, sport fishing, and all other gear®T).

7 Including deep freezing longliri:L), exploratory longline (LLEX)fresh longling(FLL), longlines targeting sharks (SLL), asdordfish
targeted longlinéLLEX).

8 E.g., Senegal, Guinea, etc.
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TABLE 2. Best scientific estimates diie catches of swordfish by fishing area for the period 126D4 (inmetric tons). Data
as of August 2015.

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

Area
1950s | 1960s | 1970s | 1980s | 1990s | 2000s 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

NW 93 501 704 1,867 | 8,276 | 10,174 | 12,254 | 10,794 | 8,430 6,256 4,506 2,739 2,553 8,593 8,421 8,397

Sw 13 232 368 600 8,622 7,678 9,791 9,002 7,423 6,370 6,381 8,427 7,204 7,272 7,127 7,107

NE 156 414 686 2,143 6,502 9,291 7,976 9,282 9,359 8,798 | 10,862 | 10,157 | 9,406 | 11,665 | 12,112 | 11,739

SE 35 186 278 382 3,033 5,706 5,656 4,017 5,207 3,466 3,097 3,574 3,005 2,190 3,184 2,658

oT 0 7 69 138 88 20 16 6 15 5 5 12 7 3 1 2

Total 297 1,340 | 2,106 | 5,130 | 26,521 | 32,868 || 35,693 | 33,102 | 30,434 | 24,895 | 24,850 | 24,908 | 22,174 | 29,723 | 30844 | 29,902

Areas: Northwest Indian OceaN{V); Southwest Indian OceaB\V); Northeast Indian OcealNE); Southeast Indian Ocea8H); Southern Indian Ocea®()
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Fig. 1. Swordfish: catches by gear and year recordetthénlOTC Database (1962014). Other gears
includes: longlinggilinet, handline, gillnet, coastal longline, troll line, sport fishing, and all other gea
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Fig. 2. Swordfish:average catches in the Indian Ocean over the period 201y fleet and gear. Flee
are ordered from lefto right, according to the volume of catches reported. The red line indicats
(cumulative) proportion of catches of swordfish for the fleets concerned, over the total combined
reported from all fleets and gears.
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Fig. 3a-f: Swordfish:Time-area catches (total combined in tonnes) as reported for longline fisheries targeting swakdlfish
other longline fisheried (), gillnet fisheries GI), and for all other fleets combine®T), for the period 195@009, by decad:
and type of geaRRed lines represent the areas used for the assessments of swordfish.
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Fig. 4a-f: Swordfish: Timearea catches (total combined in tonnes) for longline fisheries targeting swofdlfigh, (other
longline fisheriesl(L ), gillnet fisheries Gl), and fa all other fleets combinedXT), for the period 2002008 by type of gea
and for 200913, by year and type of ge&ed lines represent the areas used for the assessments of swordfish.
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Swordfish: estimation of catchesdata related issues

Retained catchesi while the proportion of catches estimated, or adjusted, by the IOTC Secretariat are relatively lov
(Fig. 5a), there are uncertainties for the following fisheries/fleets:

)l

I.R. Iran and Pakistan (Gillnetthe IOTC Secretariat used the catchesaafrdfish and marlins reported by |.R.

Iran for the years 2012 and 2013 to rebuild historical catch series of billfish for this fishery. However, catch rats
and species composition for the Iranian and Pakistani gillnet fisheries differ significantlyaftcbrotber in terms

of the species composition, and in the case of Pakistan, the catches by species and are also in contradiction
other estimates derived from WWF funded sampling conducted Pakistan in recent years.

Indonesia (Longline)Catches possip underestimated due to insufficient sampling coveragespecially in
recent yearg¢where they represent around 12% of the total catches).

India (Longline) Incomplete catches and catahdeffort data, especially for its commercial longline fishery.
Caches in recent years represent less than 4% of the total catches of swordfish.

Non-reporting fleets (NEI) (LonglinelCatches estimated by the IOTC Secretariat, howleguroportion of total
catches associated with this fishesthought to be low andoesnot have a significant impact on the overall catch
series.

Swordfishi Catchper-unit-effort (CPUE) trends

T

Availability: Catchandeffort series are available for somnelustrial longline fisheries

For most other fisheries, catamdeffort are eithe not available (e.g., gillnet and longline fishery of Sri Lanka and
drifting gillnet fisheries of.R. Iran and Pakistan), or they are considered poor quatigpecially since the early990s
(e.g., Indonesia, Taiwan,China fresima longliners, Nomeportirg longliners (NEI)).

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

In general, the amount of catch for which size data for the species are available before 2005 is still very low and
number of specimens measured gteatum has been decreasing in recent y&ags )

T

T

|l

Average fish weightcan be assessed for several industrial fisheries, although they are incomplete or poor quali
for most fisheries before the eaB@s and also in recent years (doealow sampling ceerage and timarea
coverage of longliners from Japan). The average weights of swordfish are variable but show no clear trend.

CatchatSize (Age) tabledata are available but the estimates are thought to have been compromised for some ye:
and fisherés due to:
i. uncertainty in the length frequency data recorded for longliners of Japan and Taiwan,China: avera
weights of swordfish derived from length frequency and cataheffort data are very different;
ii. uncertainty in the catches of swordfish for tivifting gillnet fisheries of I.R. Iran and the longline
fishery of Indonesia;
iii. the total lack of size data before the edats and poor coverage before the e8fg and for most
artisanal fisheries (e.g., Pakistan, India, Indonesia);
iv. the paucity of sizedata available from industrial longliners since the eafl90s (e.g. Japan,
Philippines, India and China);
v. the lack of timearea catches for some industrial fleets (e.g. Indonesia, India, NEI fleets);

vi. the paucity of biological data available, notably-s&tio and sexength-age keys.

Sex ratio datahave not been provided to the Secretariat by CPCs.
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Fig. 5a-c. Swordfish:data reporting coverage (1972914).

Each IOTC dataset (hominal catch, catmhd-effort, and
length frequency) are assesseaiagt IOTC reporting
standards, where:

Score 0: indicates the amount of nominal catch associateq
with each dataset that is fully reported according to IOTC
standards;

Scores: 2 6 refers to the amount of nominal catch associs
with each dataset thag partially reported by gear and/or
species (i.e., adjusted by gear and species by the IOTC
Secretariat) or any of the other reasons provided in the
document;

Score: 8 refers to the amount of nominal catch associated
with catchand-effort or size frequerycdata that is not
available.

Data as of August 2015.

2011

Key to IOTC Scoring system

Nominal Catch By specieg By gear
Fully available 0 0
Partially available (part of the catch not reported by species/gear)* 2 2
Fully estimated (by the IOTC Secretariat) 4 4

*Catch assigned by species/gear by the IOTC Secretariat; or 15% or more of the catches remain under aggre

species

Catch-and-Effort

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 30% of total catch covered through logbooks) 2
Not available at all 8

Size frequency data

Time-period Area

Available according to standards 0 0
Not available according to standards 2 2
Low coverage (less than 1 fish measured by metric ton of catch) 2
Not available at all 8

Key to colour coding

Total score is O (or average score is 0-1)
Total score is 2 (or average score is 1-3)
Total score is 4 (or average score is 3-5)

_ Total score is 6 (or average score is 5-7)
_ Total score is 8 (or average score is 7-8)
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APPENDIX V
M AIN ISSUES IDENTIFIE D RELATING TO THE ST ATISTICS OF BILLFISH

Extract from I0TC 2015 WPBL3i 07

The followinglist provides a summary of the main issues that the IOTC Secretariat certsigeegatively affect the
quality of billfish statistics available at the IOTC, by type of dataset

Nominal (retained) catches

Artisanal fisheries (including Sports Fisheries)

1

Sri Lanka (gillnet/longline)In recent years, Sri Lanka has been estimat@atch over 15% of catches of marlins

in the Indian Ocean. Although catches of marlins by species have been reported for its gillnet/longline fishery, t
catch ratio of blue marlin to black marlin has changed dramatically in recent years. This is thdagghtsign of
frequent misdentification rather than the effect of changes in catch rates or species composition for this fishen
Although the IOTC Secretariat has adjusted the catches of marlins using proportions derived from years with gc
monitoring of catches by species, the catches estimated remain uncertain.

Indonesia (coastal fisheriesatches of billfish reported by Indonesia for its artisanal fisheries in recent years are
considerably higher than those reported in the past, at aroundtfgotofal catches of billfish in the Indian Ocean.

In 2011 the Secretariat revised the nominal catch dataset for Indonesia, using information from various sourc
including official reports. However, the data quality of catches for artisanal fishetiedoofesia is thought to be
poor, with a likely underestimation of catches of billfish in recent years.

Sport fisheries of Australia, France(La Réunion), India, Indonesia, Madagascar, Mauritius, Oman, Seychelles,
Lanka, Tanzania, Thailand and United BiamiratesTo date, no data have been received from any of the referred
sport fisheries. Sport fisheries are known to catch billfish species, and are particularly important for catches of bl
marlin, black marlin and Ind@acific sailfish. Although datare available from other sport fisheries in the region
(e.g., Kenya, Mauritius, Mozambique, South Africa), the information cannot be used to estimate levels of catch f
other fisheries.

Drifting gillnet fisheries of I.R. Iran and Pakistan

a) In recent year both fisheries have reported catches of billfish at around 20,000 t (20% of the total catches
Catches for this component remain very uncertain:

o LR. Iran In recent years I.R. Iran has reported catches of marlins and swordfish for its gillnet fiskery,
catches from 2012 onwards) which significantly revises the 4atapecies previously estimaltby the IOTC
Secretariat. While the IOTC Secretariat has used the new catch reportsuttnl rine historical series (pre
2012) for its offshore gilindishery, estimates for the historical series remain highly uncertain.

o Pakistan The catches reported by Pakistan for recent years, including swordfish and black marlin, diffe
markedly from the alternative estimates received by the IOTC Secretariat (fta®&NVF funded sampling).

Catch-and-effort and CPUE series

For a number of fisheries important for billfish catches listed below, -eaidleffort remains either totally unavailable,
incomplete (i.e., missing catches by species, gear, or fleet), qoanmigily reported according to the standards of IOTC
Resolution 10/02, and therefore of limited value in deriving indices of abundance:

|l

EU,Spain (longline)To date, the IOTC Secretariat has not complete eatdeffort data (i.e., data for marlins and
sailfish) for the longline fishery of EU,Spain.

India (longline) In recent years, India has reported very incomplete catches andandtefiort data for its
commercial longline fishery. The IOTC Secretariat has estimated total catches for this pieodltesnative
sources, and the final catches estimated are considerably higher than those officially reportetD¥Cthe
Secretariat.

Indonesia (fresh longline)rhe catches of swordfish and marlins for the fresh tuna longline fishery of Indonesia
may have ben underestimated in the past due to not being sampled sufficiently in port and also the lack of logbo
data from which to derive estimates. The catches of billfish estimated in recent years (all species combine
represent around 10% of the total cagchrethe Indian Ocean, especially swordfish and blue marlin. Catches for
this component are considered to be highly uncertain.
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1 Republic of Korea (longline)The nominal catches and cai@hdeffort data series for billfish for the longline
fishery of Koreaare conflicting, with nominal catches of swordfish and marlins lower than the catches reported a
catchandeffort for some years. Although in 2010 the IOTC Secretariat revised the nominal catch dataset to accot
for catches reported as catghdeffort, the quality of the estimates remains unknown. However, the catches of
longliners of the Republic of Korea in recent years are very small.

Size data from (all fisheries)

Size data for all billfish species is generally considered to be unreliable anttiesufb be of use for stock assessment
purposes, as the number of samples for all species are below the minimum sampling coverage of one fish per tonr
catch recommended by IOTC; while the quality of many of the samples collected by fishermen omctainets
cannot be verified.

! Taiwan,China (longline)Size data have been available since 1980; however, the IOTC Secretariat has identifie
issues in the length frequency distributions, in particular fish recorded under various types of size clags bins
1cm, 2cm, 10cm, etc.) that are reported under identical class bins (e.g. 2cm, with all fish bet@&em *8ported
as 1012cm). For this reason, the average weights estimated for this fishery are considered unreliable.

7 LR.Iran and Pakistan (net): no size data reported size frequency data for billfish for gillnet fisheries.

1 Sri Lanka (gillnet/longline) Although Sri Lanka has reported length frequency data for swordfish and marlins in
recent years, the lengths reported are considered higkbrtain, due to miglentification of marlins and likely
sampling bias (large specimens of swordfish and marlins are highly processed and not sampled for lengths, w
small specimens are sampled).

71 India and Oman (longline)ro date, India and Omarate not reported size frequency data for billfish from their
commercial longline fisheries.

1 Indonesia (longline)size frequency data has been reported for its ftash longline fishery in recent years.
However, the samples cannot be fully disaggredayadonth and fishing area (i.e., 5 degree square grid) and refer
mostly to the component of the catch that is unloaded fresh. For this reason the quality of the samples in the 10
database are considered unreliable.

! Taiwan,China (frestuna longline) Data are only available for striped marlin and swordfish for the year 2010, with
no size data available for other species or years.

71 India and Indonesia (artisanal fisherieB) date, India and Indonesia have not reported size frequency data for their
artisaral fisheries.

Biological data (all billfish species)

The IOTC Secretariat has previously used leragi@ keys, lengtiveight keys, and processed weigjlie weight keys
for billfish species from other oceans due to the general lack of biological datkengtidl frequency data by sex,
available from the fisheries indicated below:

T Industrial longline fisheriesn particular Taiwan,China, Indonesia, EU(all fleets), China and the Republic of Korea.

Data issues: priorities and suggested actions

The IOTC Secrefriat suggests the following actions as key to improving the quality of datasets for the assessment
billfish, with a focus on fleets considered important for catches of billfish and for which issues have been identified wi
the data reported or currgnestimated by the IOTC Secretariat (as detailed above).

i.  SriLanka (qgillnet and costal fisherie$he IOTC Secretariat to liaise with Sri Lanka (NARA/MFARD) to further
improve the estimation of catches of billfish, and revision to the historical tines ¢erg., based on the results of
2012 review BOBLME funded sampling of coastal fisheries conducted since 2013).

il. Indonesia (coastal fisheried)he IOTC Secretariat to continue working with DGCF to improve the quality of data
for billfish and other IOTC pecies for coastal fisheries. A BOBLME/OFCF funded pilot sampling project
concludes in October 2015; the results will be used to inform future revisions of catches of IOTC species f
I ndonesiads coastal fisheries.

Iii. I.R. Iran and Pakistan (gillnet fishesje The IOTC Secretariat to conduct data support missions with I.R. Iran
and Pakistan to undertake an historical data review of billfish catches and resolve current inconsistencies in th
catches reported to the IOTC Secretariat.
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APPENDIX VI
TERMS OF REFERENCE: FACILITATING THE ACQU ISITION OF CATCH -AND-EFFORT AND SIZE
DATA FROM SPORT FISHERIES OPERATING IN T HE WESTERN INDIAN OCEAN

Scientific Services to be provided:

Following the requests of the IOTC Working Party on Billfish and the Scientific Comrtitiemmmence a process to
facilitate the acquisition of catednd-effort and size data from sport fisheries, by developing and disseminating reporting
forms to Sport Fishing Centres in the region, the IOTC requires a short term consultancy for thegaldivities

with the budget provided at Table 1

1. Complete a directory of sport fishing centres in the western Indian Ocean region (developing CPCs west of Ind
east Africa, MiddleEast), including contact persons, emails and telephone numbers.

2. Develop ad disseminate a database, using access or any othdrierselly software, and standardised recording
and reporting forms adapted to Sport Fishing Centres in the western Indian Ocean region (developing CPCs wes
India: east Africa, MiddldEast)

1 Underthe supervision othe IOTC Secretariat, the consultant would develop a database and standardised da
collection/reporting forms based on the information necessary to carry out future analysis by IOTC scientist
of indices of abundance, trends in sizeasell asthe collection obiological material.

1 Develop a comprehensive training package on data collection and management. The package would includ

o the development of a manual ASports fishery
Indc an Ocean regiono to be used by Sports §&i sh
or any other relevant orgaaisons.

0 data sheets, data input and reporting procedures, and the development of communication/awaren
materials. The traininghall focus on the understanding of the data needs, how to accurately collect the
necessary information to complete the data forms and input data in the database, and the procedure
report to the IOTC Secretariat.

1 Implement and deliver the training magds to Sports Fishing Centers, national fisheries agencies, and any
other relevant orgasations. It is envisaged that to effectively deliver the training to the above, the Consultant
would need to:

o travel to each IOTC CPC in the region where sportsrigshatches are considered to be an important
contribution to overall catches from sport fishamy/or total catches from all fishing methods (sports,
industrial etc.)

o travel with at least one relevant officer of the national fisheries agency, whidkd Wwewrganised
through the IOTC Secretariat. Specific countries to be visited would be determined in conjunction witl
the IOTC Secretariat and grouped where possible to minimise travel costs. The IOTC Secretariat wou
travel with the consultant for thérst group of countries to be visited to assist the consultant in the
delivery of training material, and to deliver the IOTC context component, for the Consultant to replicate
during other country visits.

3. Create a network of Sport Fishing Centres, natidishkries agencies, IOTC scientists, and ather relevant
organigtions, so that they may improve their own outreach and awareness campaigns, in addition to data collecti
management, exchange and analysis.

4. To document the work undertaken and to pileva draft report to the IOTC Secretariatated than 6 months after
the commencement of the project

5. To develop a presentationtbife resultdor a third partyto describe the work undertaken and the results to the next
IOTC Working Party on Billfish.

Table 1.Estimated budget required to hire a consultarfiatditate the acquisition of catedmdeffort and size data
from sport fisheries operating in the western Indian Ocean

Description Unit price (US$) Units required Total (US$)

Consultant 400 100days 40,000

Travel (2 trips) 7,000 2 14,000
Total estimate 54,000
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APPENDIX VII
DRAFT RESOURCE STOCK STATUS SUMMARY T SWORDFISH

Indian Ocean Tuna Commission

Status of the Indian Ocean swordfish (SWOXiphias gladiug resource

TABLE 1. Swordfish: Status of swordfisiXiphiasgladiug in the Indian Ocean.

2015 stock
Areatl Indicators status
determination

Catch 2014:| 29,902t
Average catch 201@014: | 27,510t

MSY (1,0001) (80% CI)] 39 . 4 0 146.803 . 2 O
Indian Ocean Fusy (80% CI): | 0.138 (0.1370.138)
SBusy (1,000 t) (80% Cl):| 61.4 (51.571.4)
Fa01sFwsy (80% CI): | 0.34 (0.280.40)
SBz0135Buisy (80%Cl): | 3.10 (2.443.75)
SBr019SBio50(80% CI): | 0.74 (0.580.89)

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence.

Colour key Stock overfshed(SBea/SBusy< 1) | Stock not overfished (SB/SBusyO 1
Stock subject to overfishingg&g/Fusy> 1)
Stock not subject to overfishingy&/FusyO 1 )

Not assessed/Uncertain

INDIAN OCEAN STOCK I M ANAGEMENT ADVICE

Stock statusNo stock assessment undertaken in 20hbsTtheSS3 modelsed in 2014using data up until the end

of 2013)is used for stock status advjces well as indicators available in Z20The SS3 modehdicated that MSY

based reference points were not exceeded for the Indian Ocean population as axwhiele(E 1; SBo1dSBusy> 1).

All other models applied to swordfish also indicated that the stock is above a biomass level that would produce M:!
and current catches are below the MSY level. Spawning stock biomass in 2013 was estimatédB@phéfEgnTable

1; Fig. 1) of the unfished levels. The most recent catch estima®®®&02t for 2014 (a decrease from 2013 catches of
30,844 t)suggestdhat the stock status is unlikely to have changed. Thus, the stock reraaimgerfished and not
subject to overfishing

Outlook. The decrease in longline catch and effort from 2005 to 2011 lowered the pressure on the Indian Ocean stt
as a whole, and despite the recent increase in total recorded catches, current fishing mortality is not expected to re
the population to an overfied state over the next decadlbereis a very low risk of exceeding MSWased reference
points by 2022 if catches are maintained at current levels (<1% risk that SBBusy, and <1% risk thatdm2> Fusy)

(Table 2.

Managementadvice Management meares are not required which would qgm@pt current Resolutions and planned
management sdtegy evaluation for swordfish.

The following key points should be noted:
1 Maximum Sustainable Yield (MSY). estimate for the whole Indian Ocean %400 t.
1 Provisiona reference points Noting that the Commission in 28Agreed to Resolution5110 on target
and limit reference points and a decision framewdnk following should be noted:
a. Fishing mortality: Current fishing mortality is considered to be below the piowal target
reference point of sy and below the provisional limit reference point of 1.4&HFig. 1).

b. Biomass Current spawning biomass is considered to be above the target reference point pof SB
and therefore above the limit reference point éf8Busy (Fig. 1).
1 Main fishing gear (2011i 14): Longline catches are currently estimated to comprise approxinf&élyf
the total estimated swaiish catch in the Indian Oceéakeof thetotal estimatedwordfish catch).
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1 Main fleets (2011 14): Taiwan,Clina (longline): 19%; Sri Lanka (longline/gilinet): 15%; Indonesia
(longline): 15%; EU,Spaiddngline): 15%takeof thetotal estimatedwordfish catch).

Overfished

F>Fmsy

Overfishing

F/Fmsy
F=Fmsy

F<Fmsy

0 1 2 3 4 ] 6
SB<SBmsy SB=SBmsy  SB>SBmsy

SB/SBmsy

Fig. 1. Swordfish: SS3 Aggregated Indian Ocean assessment Kobe plot (contours are the 50 06%caceh8les of
the 2013 estimate). Blue circles indicate the trajectory of the point estimates for the SB ratio and F ratio for each y
1950 2013. Interim target (ky and SRug and limit (fm and SBw) reference points, as set by the Commissaoa,

shown.
TABLE 2. Swordfish: SS3 aggregated Indian Ocean assessment Kobe Il Strategy Rfatrability percentagepf

violating the MS¥based target (top) and limit (bottom) reference points for nine constant catch projections (averag
catch level fron 2011 13 (27,809), + 10%, +20%, + 30% 40% ) projected for 3 and 10 years.

Reference point Alternative catch projections (relative to the average catch level from 20113) and probability (%)

and projection of violating MSY -based target reérence points
timeframe (SBtarg = SBusy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110%  120% 130% 140%
(16,6851t)  (19,4661) (22,247t) (25,0281 (27,8091) (30,590t (33,371t) (36,1521) (38,933 1)
SBo16< Bumsy 0 0 0 0 0 0 0 0 0
Fa016> Fusy 0 0 0 0 0 0 0 0 2
SBro23< Bumsy 0 0 0 0 0 0 0 0 0
F2023> Fusy 0 0 0 0 0 0 0 0 4
Reference point Alternative catch projections (relative to the average catch level from 20113) and probability (%)
and projection of violating MSY -based limit referencepoints
timeframe (SBim = 0.4 SBusy; FLim = 1.4 Fusy)
60% 70% 80% 90% 100%  110%  120% 130% 140%
(16,6851) (19,4661t (22,2471 (25,028t%) (27,8091 (30,590t (33,371t) (36,1521) (38,9331)
SBro16< SBlim 0 0 0 0 0 0 0 0 0
F2016> Fim 0 0 0 0 0 0 0 0 4
SBro23< SBlim 0 0 0 0 0 0 0 0 0
F2023> Fiim 0 0 0 0 0 0 0 0 4
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Status of the southwest Indian Ocean swordfish (SWXiphias gladiug resource

TABLE 3. Swordfish: Status of swordfisiXiphias gladiu}in the southwest Indian Ocean.

2015 sub-

Areal Indicators regional status
determination

Catch 2014 | 7,107t
Average catch 2012014 | 7,427t

MSY (1,000 t) (80% CI); 9.8 (9.11 10.57)
Southwest Indian Ocean Fusy (80% ClI): | 0.63 (0.590.70)
Bwmsy (1,000 t) (80% CI):| 12.68 (12.5P12.78)
Foo13Fmsy (80% CI): | 0.89 (0.611.14)
B2013Bwmsy (80% CI): | 0.94 (0.681.23)
8201481950(80% C|)I 0.16 (n.a.)
1Boundaries for southwest Indian Ocean stock assessment are defined i20AQVPB12 07 Rev_2.

Colour key Stock overfished(Ba/Bmsv< 1) Stock not overhed (Bea/BwsyO 1
Stock subject to overfishingg/Fmsy> 1)
Stock not subject to overfishingydg/FusyO 1 )

Not assessed/Uncertain

SOUTHWEST INDIAN OCEAN T MANAGEMENT ADVICE

Sub-regional status.No assessment undertaken in 2683he Commission has agrekdt nofurther stockassessment
needs tde undertaken until the completion of the IOTC stock structure prajeas, themodek used in 2014 (using

data up until the end of 2013) amsed forsubregional statusdvice as well as indicators available 2015. The
assessments carried out in 2014 produced conflicting results (ASIA, BBDM and ASPIC). ikpRi€ented here for
consistency with the previous advice. The southwest Indian Ocean region has been subject to localised depletion
the past decadand biomass remains below the level that would produce M&¥)BDeclines in catch and effort
brought fishing mortality rates to levels belowsk In 2014, 7,107t of swordfish were recordethughtfrom this
region, which equal$06% of the recommendethiaximum catch of 6,678 t agreed to by the SC in 20ablé 3. Thus,

the resource remaimot subject to overfishingbut overfished

Outlook. The decrease in catch and effort over the last few years in the southwest region has reduced pressure on
resource. However, from 2010 2014 catches exceeded the maximum recommended by the WPB09 and SC14 in 201
(6,678t). If catches are maintained 2011 13 levels, the probabilities of violating target reference points in 2016 are
a 81 %usfaonrd Fa rBWvYd aliled). There is however a high risk of reversing the rebuilding trend if there is
any increase in catch in this regi@rable4).

Management adviceA precautionary approach to the managemestairdfish in the southwest Indian Ocesould
beconsidered by the Commission, to reduce catches &R0 tto ensure theopulation in this area may rebuild.

Flim = 1.4 x F/msy

Ftarﬁ

Final (weighted Ave)

0.4 x TB/msy

o
TBlim

TB/TBmsy

Fig. 2. Swordfish: ASPIC southwest Indian Ocean assessment Kobe plot (The horizontal blue line reprigsamts F
the vertical blue line repsents Bwu). The results are from a preferred model option: Model weighted average using the
inverse of the Root Mean Square errors across models (scenario) 2 and #2004 @/PB12 24 Rev_2).
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TABLE 4. Swordfish: ASPIGsouthwestindian Ocean assessmerb¢€ Il Strategy MatrixProbability percentage)
of violating the MS¥based reference points for nine constant catch projections (average catch level froh82011
(7,236t), £ 10%, +20%, +30% and #0%) projected for 3 and 10 years.

Reference point
and projection
timeframe

Alternative catch projections (relative to the average catch level from 20113) and probability (%)
of violating MSY -based target reference points
(Btarg = Bwmsy; Ftarg = FMSY)

B2016< Bumsy
Fo016> Fusy

B2023< Busy
F2023> Fusy

60% 70% 80% 90% 100% 110% 120%  130%  140%
(4,3421) (5,0651) (57891) (6,5121) (7,2361%) (7,960t (8,6831) (9,407 t) (10,130t
9 13 19 28 40 53 65 82 86
3 6 30 56 81 91 98 99 100
0 0 1 3 14 41 87 100 100
0 0 5 67 92 98 99 100 100

Referencepoint
and projection

Alternative catch projections (relative to the average catch level from 20113) and probability (%)
of violating MSY -based limit reference points

timeframe (Biim = 0.4 Busy; Fuim = 1.4 Fusy)
60% 70% 80% 90% 100% 110% 120% 130% 140%
(4,3421) (5,0651) (57891) (65121 (7.2361) (7.9601) (8.6831) (9,407 1) (10,130t
B2016 < BLim 4 6 8 14 20 23 40 45 65
F2016> FLim 3 6 15 15 20 33 45 67 100
B2023< BLim 0 0 0 6 24 26 49 74 100
F2023> Aim 0 0 0 10 22 45 67 96 100
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APPENDIX VI I
DRAFT RESOURCE STOCK STATUS SUMMARIES T BLACK MARLIN

Commission des Thons de I'Océan Indien

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

TABLE 1. Black marlin:Status of black marlifiMakaira indicg in the Indian Ocean.

2015
Areal Indicators stock status
determination

Catch 204 | 17,948t
Average catch 201@014: | 13,536t

MSY (1,000 t) (80% Cl):| 10.2 (7.613.8)
Fusy (80% CI): | 0.25 (0.080.45)
Bmsy (1,000 t) (80% ClI):| 37.8 (14.662.3)
Foo13Fmsy (80% C|)Z 1.06 O 139 73 )
B2013Bwmsy (80% CI): | 1.13 (0.731.53)
B2019B1950(80% CI): | 0.57 (0.370.76)
1Boundaries for the Indian Ocean = IOTC area of competence;

Colour key Stock overfished(Ra/Bmsy< 1) Stock not overfished (B«/BusyO 1
Stock subject to overfishinggg/Fusy> 1)
Stock not subject to overfishingy&/FusyO 1)

Not assessed/Uncertain

Indian Ocean

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusNo stock assessment undertaken in 20TbisTthemodek used in 2014 (usg data up until the end of
2013) isused for stock status advj@s well as indicators available in Z0A Stock reduction analysis (SRA) technigue
(data poor methodvas used fothe secondime in 2014 onblack marlin. The assessment is the best inforaomati
currently available and as suthysed to determine stock status, with the intention thahalige techniques be applied

to further validate the resultsn 2016 Total catches have continued to increase, with 17,948 t landed in 2014, up by
almost 2% from 2013 levels (14,776 fhus, the stock status for black marlin in the Indian Oceantisverfished
butsubject to overfishing(Table 1 Fig. 1). Thefisheryappears to show an increase in catch rates whichubstantial
cause of concern, inchting that fishing mortality levels ammsustainabléFig. 1). Aspects of the biology, productivity
and fisheries for this species combined with the data poor status on which to base a more formal assessment are a
cause for concern. Research emphas developing possible CPUE indicators and further exploration of alternative
stock assessment approaches for data poor fisheries are warranted to validate these findings. Given the limited
being reported for coastal gillnet fisheries, and the mapae of sports fisheries for this species, efforts must be made
to rectify these information gaps.

Outlook. Total catch for black marlin in reneyears has contired to increassubstantiallyto a total of 17,948 in
2014 (Note: MSY estimate ~10,000. fhhere is a higho very highrisk of exceeding MS¥based reference points by
2016 if catchesemain at 2014 levelsi(56% risk that Bois< Busy,  a 8% risk that Bois> Fusy) (Table 9.

Management adviceA precautionary approach to the managemenblatk marlinshould be considered by the
Commission, to reduce catches below MSY estimat&8,000 t) therebyensuing the stock does not fabelow Busy,
and become overfished

The following key points should be noted:
I Maximum Sustainable Yield (MSY). estimate for the whole Indian Ocean is betw&@y200 t
9 Provisional reference points Although the Commission adopted reference points for dfigbr in
Resolution 5/10 on target and limit reference points and a decision framewooksuch interim
referencepoints nor harvest control rulgsave been established for black marlin.
1 Main fishing gear (2011 14): gilinet ~5%b; Longline: ~19%(take d the total estimated blaakaidin
catch).
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