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

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

The Indian Ocean Tuna Commission has exercised due care and skill in the
preparation and compilation of the information and data set ouhiin
publication. Notwithstanding, the Indian Ocean Tuna Commission, employees
and advisers disclaim all liability, including liability for negligence, for any
loss, damage, injury, expense or cost incurred by any person as a result of
accessing, using oelying upon any of the information or data set out in this
publication to the maximum extent permitted by law.
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Ph:+248 4225 494

Fax: +248 422864
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Website:http://www.iotc.org
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ACRONYMS
ACAP Agreement on the Conservation of Albatrosses and Petrels
BSH Blue shark
CITES Convention on International Trade in Endangered Species
CMM Conservation and Management Measure (of the IOTC; Resola@mmhRecommendations)
CPCs ContractingParties andCooperating NorContractingParties
CPUE Catch per unit of effort
current Current period/time, i.e.ckentmeans fishing mortality for the current assessment year.
EEZ Exclusive Economic Zone
ERA Ecological Risk Assessment
EU European Union
F Fishing mortality; Roiois the fishing mortality estimated in the year 2010
FAD Fish Aggregation Device
FAO Food and Agriculture Organization of the United Nations
Fumsy Fishing mortality at MSY
GLM Generalised liner model
HBF Hooks between floats
10 Indian Ocean
IOTC Indian Ocean Tuna Commission
IOSEA Indian Ocean SouthEast Asian Marine Turtle Memorandum
IO-ShYP Indian Ocean Shark mulfear Plan
IPOA International Plan of Action
IUU lllegal, Unreported and Unregulated, fishing
LL Longline
LSTLV Largescale tuna longline vessel
MoU Memorandum of Understanding
MPF Meeting Participation Fund
MSY Maximum sustainable yield
n.a. Not applicable
NGO Non-Governmental Organisation
NPOA National Plan of Action
PA Productivity Susceptibility Analysis
ROS Regional Observescheme
SC Scientific Committee of the IOTC
SB Spawning biomass (sometimes expressed as SSB)
SBusy Spawning stock biomass which produces MSY
Taiwan,China Taiwan,Province of China
UN United Nations
WPDCS Working Party on Data Collection and Statistics, of the IOTC
WPEB Working Party on Ecosystems and Bycatohthe IOTC
KEY DEFINITIONS
Bycatch All species, other than the 16 species listed in Annex B of@Qi€ Agreement, caught or interacted
with by fisheries for tuna and tuslike species in the IOTC area of competence.
Discards Any species, whether an IOTC species or bycatch species, which is not retained onboard for sale «
consumption.
Largescale drifhets Gillnets or other nets or a combination of nets that are more than 2.5 kilometers in length whose purpo:s

is to enmesh, entrap, or entangle fish by drifting on the surface of, or in, the water column.
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STANDARDISATION OF IOTC WORKING PARTY AND SCIENTIFIC COMMITTEE REPORT
TERMINOLOGY

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

HOW TO INTERPRET TERM INOLOGY CONTAINED IN THIS REPORT

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

Level 2: From a subsidiary body of the Commission to a CP@ie 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 lehel gtructure of the Commission. For example,
if a Committee wishes to seek additional input from a CPC on a particular topic, but does not wish to formali
the request beyond the mandate of the Committee, it may request that a set action be undegtieinisl
should be task specific and contain a timeframe for the completion.

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

Any other term:Any other term may be used in addition to the Level 3 terms to highlight to the reaet @TC
report, the importance of the relevant paragraph. However, other terms used are considered 1
explanatory/informational purposes only and shall have no higher rating within the reporting terminology hierarchy th;
Level 3, described above (e@ONSIDERED; URGED; ACKNOWLEDGED ).
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EXECUTIVE SUMMARY

Thel’"'Sessi on of the Indian Ocean Tuna Commi ssi onog
was held inOlhag Portugal from 7 to 11 September 2015. A toteB®#participants (37 in 2014, 32 in 2013) atten
the SessionThe meeting was opened by the Chairperson, Dr Rui Coelho from IPMA, Portugal, who we
participants to Portugal and formally opened th®€ Séssion of the IOTC Working Party on Ecosystems and By«
(WPEB11). The Chairperson also welcomed the laviEgpert for the meeting, Dr Humber Andrade (Brazil) and
stock assessment consultant Dr Joel Rice (USA)

Review of the statistical data available for ecosystems and bycatch species

WPEB11.@ (para. 26 NOTING the high level of uncertainty in the nominal catches of blue sharks and high proy
caught by Indonesia, the WPEHEECOMMENDED that the IOTC consultancy work that is curren
taking place to improve the Indonesian nominal catch data series is extendgdel to provide sufficien
attention to sharks as well as tuna.

Revision of Resolution 11/04n a regional observescheme

WPEB11.0 (para. 43 RECALLING the objectives of Resolution 11/04 on a regional observer schemasfo
fi P a r The abjective of the IOTC Observer Scheme shall be to collect verified catch data &
other scientific data related to the fisheries for tuna and {ikeaspecies in the IOTC area of
competenae

andNOTING that the objective of the ROS contained in Resolution 11/04, and the rules conta
Resolution 12/02n data confidentiality policy and procedumnaskes no reference to the data collec
not being used for compliance purposes, the WPEB reiteraREGOMMENDATION that at the nex
revision of Resolution 11/04, it be clearly stated that the data collected shall not be used for cor
purposes.

Review of seabird mitigation measures in Resolution 12/06

WPEB1110 (para. 235 The WPEBRECOMMENDED that CPCs bring data to the WPEB meeting in 2@k6the
Commission via Resolution 12/06 required the WPEB and SC to undertake this task in 2015, w
not been possible due to insufficient datad that a collaborative analysisthe impacts of Resolutio
12/06 be undertaken during the WPEB meeting, if feasli review papers and datasets should inc
the following information/data from logbooks and/or obsems@remeswhere appropriate and shol
cover the period 201b12015:

1  Total effortsouth of 25°Sy area ad time, athe finest scale possible

1  Observedeffort south of 25°®y area and time, at the finest scale possible

1  Observed seabird mortality ratesuth of 25°®y area and time, at the finest scale possible

9  Descriptions of fleet structure /target species by time and area, and an indication of G
coverage per fleet/target species for effort south of 25°S

i  Data on which seabird bycatch mitigation measures were used, orbgsattcruise basis i
possibleor per vessel, aat the finest scale possible

9  Descriptions of the specifications of seabird bycatch mitigation measures used accordin
fields in the Regional Observer Scheme manual and in relation to the specifications giver|
12/06

Revisionof the WPEB Program of Work 201&020

WPEB1112(para. 2583The WPEBRECOMMENDED that theSC consider and endorse the WPEB Program of V|
(2016 2020, as provided a\ppendix XVIII.

Election of aChairperson and ViceChairperson for the WPEB for the next biennium

WPEB1113 (para. 27) The WHEB RECOMMENDED that the SC note thddr Rui Coelho(EU,Portuga) was
elected as ChairpersoandMr Reza Shahifar (I.R. Iran) and Boss Wanless (South Africaere elected
as ViceChairperson of the WHEB for the next bienniumin accordance with the I0TC Rules
Procedure (2014).

Review of the draft, and adoption of the Report of thé"Blession of the Working Party on Ecosystears] Bycatch

WPEB1114 (para. 27% The WPEBRECOMMENDED that theScientific Committeeconsider the consolidated s
of recommendations arising from WPEB11, providefigiendix XIX, as well as thenanagement advic
provided in the draft resource stock status summary for each of the seven shark species, as we
for marine turtles and seabirds:
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Sharks

(0]

[l elNole]

(0]

Blue sharksPrionace glaucai Appendix IX

Oceanic whitetip shark€archarhinus longimangs Appendix X
Scalloped hammerhead shatEphyrna lewinii Appendix XI
Shortfin mako sharkdsurus oxyrinchus 1 Appendix XlI

Silky sharkgCarcharhinustalciformis) i Appendix XIlI

Bigeye thresher sharkélopias superciliosys Appendix XIV
Pelagic thresher shark&lopias pelagicusi Appendix XV

Other species/groups

(0]
(0]

Marine turtles” AppendixXVI
Seabirds Appendix XVII

Stock status summary

A summary of the stock status for some of the most commonly caught shark species caught in association
fisheries for tua and tundike species is provided ihablel.
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TABLE 1. Status summary fdey shark species caught in association with IOTC fisheries for tuna artikerspecies.

Stock

Indicators Prevt

2010 | 2011 | 2012 2013

2014 2015

Advice to the Commission

Sharks: Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in astbofitteries/targeting IOTC species. Some fleets are known to actively targe
both sharks and IOTC species simultaneously. AR, 9@TC Contracting Parties and Cooperating f@amtracting Parties are required to report information at the same level of detail as for the 16 IOTC speg

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

Reported catch 2014 33,714 t A precautionary approach to the managemebiud shark
Not elsewhere included (nei) shatks 55,361t should be considered by the Commission, by ensuring that
Average reported catch 2012D14: 29,628t future catche do not exceed current catchEse primary
Not elsewhere included (nei) shatks 62,160 t source of data that drive the assessment (total catches) is
Blue shark MSY (1,000 t) (80% CI):| Unknown highly uncertain and should be investigated further as a
Prionace glauca Fusy (80% CI): | Unknown priority. Click below for a full stock status summary:
SBwsy (1,000 t) (80% CI):| Unknown 0 Blue sharks AppendixIX
Fao14Fmsy (80% Cl): | (0.44 4.84)
SB20145Bwmsy (80% ClI): | (0.83 1.75)
SB2014SBo (80% CI): | Unknown
Co Reported catch 2014 5,389t
gzrefhn;mhnte;'p shark Not elsewhere included (nei) shafks 55,361t
longimanus Average reported catch ZQJZD14: 2,400t
Not elsewhere included (nei) shatks 62,160 t
Scallopechammerhead Reported catph 2014 421 . . . . . .
shark Not elsewhere included (nei) shatks 55,361 t There_ is a paucity of |nformat|on_ avallalﬁdl_! these species an
Sphvrna lewini Average reported catch 2012D14: 89t this situation is not expected to improve in the short to meg
phy Not elsewhere included (nei) shatks 62,160 t term. There is no quantitative stock assessment and lin
Reported catch 2014 1,683t basic fi_sher_y indicators cyrrently avail_able._Therefo_re _the S
Shortfin mako Not elsewhere included (nei) shatks 55,361 t status is highly uncertain. The availatggidence indicate
Isurus oxyrinchus Average reported catch 20D14: 1,538t co_n&derable risk to the stock _status at current effort levels,
Not elsewhere included (nei) shatks 62,160 t primary source of data that drive the assessment (total catf
is highly uncertain and should be @stigated further as
Silky shark Reported catch 2014 2,782t priority. Click below for a full stock stagisummary:
Carcharhinus Not elsewhere included (nel_) shatks 55,361t o  Oceanic whitetip sharkisAppendix X
falciformis Average reported catch 201D14: 4,064t o Scalloped hammerhead shark#\ppendix XI
Not elsewhere included (nei) shatks 62,160 t o  Shortfin mako sharks Appendix XII
Reported catch 2014 Ot o Silky sharks’ Appendix XIII
Bigeye thresher shark | Not elsewhere included (nei) shatks 55,361 t 0 Bigeye thresher sharksAppendix XIV
Alopias superciliosus Average reported catch 2012D14: 159t o0 Pelagic thresher sharksAppendix XV
Not elsewhere included (nei) shatks 62,160 t
Reported catch 2014 Ot
Pelagc thresher shark | Not elsewhere included (nei) shaiks 55,361 t
Alopias pelagicus Average reported catch 2012D14: 122t
Not elsewhere included (nei) shatks 62,160 t
Colour key Stock overfished(SBa/SBwsy< 1) | Stock not overfished (SB/SBusvO 1

Stock subject to overfishinggfa/Fmsy> 1)

Stock not subject to overfishing&/FusyO 1

Not assessed/Uncertain
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1. OPENING OF THE MEETING

The 11" Session of thentd i an Ocean T u ndC) Working Pastg dan &eodystemé and Bycatch
(WPEB) was held inOlhdq Portugal from 7 to 11 September 20A5otal of 38 participantg37 in 201432 in
2013 attended the Session. The ldtparticipants igrovided atAppendix | The meeting was opened bye
Chairperson, Dr Rui Coelho from IPMA, Portugaho welcomed participas to Portugaland formally opened
the 11" Session of the IOTC Working Party @cosystems and BycatqhVPEB11). The Chairperson also
welcomed thdnvited Expertfor the meetingDr Humber Andradé€Brazil) and the stock assessment consultant
Dr Joel Rice (USA)

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION

TheWPEB ADOPTED the Agendarovided @ Appendix Il The documentpresented to the&/PEB are listed in
Appendix Ill.

3. THE IOTC PROCESS OUTCOMES, UPDATES AND PROGRESS

3.1
3.

Outcomes of thel 7th Session of the Scientific Committee

The WHEB NOTED paper IOTG 20151 WPEB11i 03 which outlined the main outcomes of the" Session of
the Scientific Committe€SC17), specifically related to the work of the WB andAGREED to consider how
best to progress these issues at the present meeting.

NOTING paper IOTCG2015WPEB11Il NF0O1 whi ¢ h dGuiddired far the presemtationeofd\CPOE
standardi sati ons an avhichweoeapdated ansl adspsethlzy the Scramtific €bnsnitee at
its meeting in December 2014, the WPEBMINDED all those delivering CPUE and Stock Assessment papers
to adhere to the guidelines.

The WPEBNOTED that in 204, the SC made a number of requests in relation to the \W@ERort (noting
that updates on Recommendations of the S@bhd WPEB10)re dealt with undeAgenda item 3.4Those
requests and the assated responses from the WPEBH# provided below for reference.

Assessing the need for an NPOA

The SCNOTED the difficulties faced by the I0TC Secretariat when summarising and standardising
information on reported seabird and marine turtle interactions across all CPCs given the number of sources
and range in type of information reported. Given the increasinguatnof information being reported, the

SC therefordREQUESTEDthe WPEB discuss and develop new ideas to update and improve how these data
are presented and summarised in the fut(para. 64 of the SC17 report)

IOTC NPOA portal

The SCREQUESTED that all CPCs without an NPO&harks and/or NPO&Seabirds expedite the
development and implementation of a NPOA, and to report progress to the WPEB and SCNOA0NE
that NPOAs are a framework that should facilitate estimation of shark catches, seabirdtioms;aand
development and implementation of appropriate management measures, which should also enhance the
collection of bycatch data and compliance with IOTC Resolut{pasa. 66 of the SC17 report)

IOTC species identification cards: Marine turtles, sabirds and sharks

The SCREQUESTED that the IOTC Secretariat facilitate the translation of the identification cards for
marine turtles, seabirds and sharks into the following languages, in priority order: Farsi, Arabic, Spanish,
Portuguese and Bahagadonesian, and that the Commissioroadite funds for this purposgara. 131 of

the SC17 report)

Outcomes of thd 9" Session of the Commission

The WPEBNOTED paper IOTG 2015 WPEB11i 04 which outlined the main outcomes of tH#' Bession of

the Commission, specifically related to the worlkttef WPEB and\GREED to consider how best to provide the
Scientific Committee with the information it neec
course of the current WPEB meeting.

The WPEBNOTED the 11 Conservation and Management Measures (CMMs) adopted af thesk®on of the
Commission (consisting of 11 Resolutions and 0 Recommenda#istisjed below:
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|IOTC Resolutions

1 Resolution 15/010n the recording of catch and effort data by fishimgsels in the I0OTC area of
competence

1 Resolution 15/0Dn mandatory statistical reporting requirements for IOTC Contracting Parties and
Cooperating NorContracting Parties (CPCs)

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

Resolution15/04 Concerning the IOTC record of vessels authorised 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, skipjdaoka, yellowfin tuna, and a
recommendation for netargeted 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 15/08rocedues on a fish aggregating devices (FADs) management 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 entanglemetaafatepecies

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

Resolution 15/11Dn the implementation of a limitation of fishing capacity of Contradfiagies and
Cooperating NofContracting Parties

The WPEBNOTED that pursuant to Article 1X.4 of the IOTC Agreement, the above mentioned Conservation
and Management Measures shall become binding on Members, 120 days from the date of the notificati
communicated by the IOTC Secretariat in IOTC Circular 20040 (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 2014, which have relevance for the WPEB (details as follows: paragraj
numbers refer to the report of the Commission (IO2WL5 S19 R): the WPEBAGREED that any advice to

the Commission would be provided in the Management Advice section of each stock status summary for t
bycatch species detailed in the relevant species sections of this report.

Para. 10The CommissioBONSIDERED the 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 own, while taking 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 Work
(para. 10 of the S19 report)

Meeting Participation Fund

The CommissioNlOTED that the MPF was used to fund the participation of a reduced number of national
scientists to the Working Parties in 2014 (49 in 2@8lin 2013; 42 in 2012), all of which were required to
submit and present a working paper at the meefpaya. 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 and increased back to its original allocation of
$200,000 per year (see recommendations SC17.34, para.Aslpgr the IC Rules of Procedure (2014),

the SC had reminded the IOTC Secretariat that the MPF budget should batdperratio of 75:25 (science
non-science meetings) which wdwequate to US$150,000 scientkS$50,000 norscience meetingpara.

38 of the S19aport)

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

Consultants

NOTINGt he Scientific Committeebs attempts to prio
had requested funding for in 2016, in particular, that the High priority projects were those which it felt must
be undertaken in 2016, the CommissREQUESTED that only those High priority projects listed in the
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10.

3.3
11.

12.

3.4
13.

14.

15.

16.

17.

18.

19.

Scientific Committee budget be funded by the Conm
areas of the S19 repofjpara. 400f the S19 report)

Electronic monitoring

NOTING the recomrandation from the Scientific Committee (SC17.43) that the Commission considers
assigning the IOTC Secretariat, in consultation with interested IOTC scientists, to develop a project on
electronic monitoring in the IOTC area of competence, the CommN§)Id&D that a concept note/proposal
should be developed to allow an evaluation of the efficacy of electronic monitoring in the collection of
information on catch, discards and fishing effort as a means to supplement scientific observer coverage for
large-scalegillnet vessels. The concept note should include a detailed budget and be communicated to a
range of potential funding organisatior(para. 41of the S19 report)

Meeting Participation Fund (MPF)

The WPEBRECOMMENDED that the IOTC Rules of Procedure (2014), for the administration of the Meeting
Participation Fund be modified so that applications are due not later than 60 days (current deadline is 45 da
and that the fulDraft paper be submitted no later than 4ggécurrent deadline is 15 days) before the start of the
relevant meeting, so that the Selection Panel may review the full paper rather than just the abstract, and pro
guidance on areas for improvement, as well as the suitability of the applicatimeitee funding using the IOTC
MPF. The earlier submission dates would also assist with Visa application procedures for candidates.

Review of Conservation andlanagement Measureselevantto Ecosystems and Bycatch

The WPEBNOTED paper IOTC 2015 WPEB1Li 05 which aimed to encourage participants at the WPEB10 to
review some of the existing Conservation and Management Measures (CMM) relevant to relevant to ecosyste
and bycatchnoting the CMMs contained in document IO 151 WPEB11i 04; and as necessary to 1dyide
recommendations to the Scientific Committee on whether modifications may be required; and 2) recomme
whether other CMMs may be required.

The WPEBAGREED that it would consider proposing modifications for improvement to the existing CMMs
following discussions held throughout the current WPEB meeting.

Progress on theecommendations of WIEB10

The WPEBNOTED paper 10TQ2015i WPEBI1Li 06 which provided an updaten the progress made in
implementing the recommendations from the previous WPEB meeting which were endorsed by the Scienti
Committee, andAGREED to provide alternative recommendations for the consideration and potential
endorsement by participants ggeopriate given any progress.

The WPEBRECALLED that any recommendations developed during a Session, must be carefully constructe
so that each contains the following elements:

1 a specific action to be undertaken (deliverable);

1 clear responsibility for thaction to be undertaken (i.e. a specific CPC of the IOTC, the IOTC Secretariat,
another subsidiary body of the Commission or the Commission itself);
a desired time from for delivery of the action (i.e. by the next working party meeting, or other date);
if appropriate, and approximate budget for the activity, so that the IOTC Secretariat may be able to use it
a starting point for developing a proposal for

The WPEBREQUESTED that the I0OTC Secretariat continue to prepareapep on the progress of the
recommendations arising from the previous WPEB, incorporating the final recommendations adopted by tl
Scientific Committee and endorsed by the Commission, as well as any updates and requests.

)l
)l

Identification cards for shark, sabirds and marine turtles

NOTING that the Commission has approved US$30,000 for the printing of the species identification cards |
2016, as confirmed by the IOTC Secretariat at thd" Bession of the Commission, the WPEB
RECOMMENDED that the marine tum, seabird and shark species identification cards already translated into
languages other than English and French, be printed in the first quarter of 2016 for dissemination

The WPEBRECALLED that electronicversions of the currently translated species identification camels
available at the following web lknfor download http://iotc.org/science/specigdentificationcards

The WHEB REQUESTED CPCs provide feedback on the usefulness of the printed card in improving specie:
identificationfor all marine turtle and seabird interactions and skat&hes in reported statistics each WPEB
meeting.

The WHEB reiterated th(RECOMMENDATION tha 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 |
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have smart phone technology/hardware access and need to have hard copies on Haargoifit in time,

el ectronic formats, including O6applications or af
of EU purse seine vessels, the use of hard copies is relied upon due to on board fish processing and hanc
conditions, as well as weather conditioB$ectronic versions may be developed asmplimentarytools.

4. REVIEW OF DATA AVAILA BLE ON ECOSYSTEMS AND BYCATCH
4.1 Review of the statistical data available for ecosystems and bycatch species
4.1.110TC database

20. The WPEBNOTED paper I0TG2015 WPEB11 07 which provided an overview of the standing of a range of
information received by the IOTC Secretariat for bycatch (including byproduct) species, in accordance with 10T
Resolution 15/02Mandatory statistical reporting requiremenfiar IOTC Contracting Parties and Cooperating
NonContracti ng ,PathetperiedsloSR@AL & summary for sharks is providedgipendixIV .

21. The WPEBNOTED the main data issues that are considered to negatively dféequality of the statistics for
bycatch species available at the IOTC Secretariat, by species group, type of dataset and fishery, which are prov
in AppendixV, andREQUESTED that the CPCs listed in the Appendix make efforteetnedy the data issues
identified and to report back to the WPEB at its next meeting.

22. The WPEBNOTED the standing of catch statistics for the main species of sharks, by major fisheries (gears), f
the period 1952014 Appendix VI andEXPRESSED strong concern as the information on retained catches
and discards of sharks contained in the IOTC database remains very incomplete for most fleets despite tt
mandatory reporting status, and that catob-effort as well as size data dmeportant for assessing the status of
shark stocks.

23. NOTING that where there are serious issues with nominal atd reported by CPCs the IOTC Secretariat
provides estimates of total catches using alternative sources to obtain the best possible information to use
scientific advice, the WPEBREQUESTED the IOTC Secretariat describe these estimation processes (at a
sufficient level of detail to alloweproduction othe results) prior to the next meeting in a reference document
(Information Papenrjo assist all scientists utilising the nominal catcheseri

24. The WPEBREQUESTED that CPCs improve the reporting of spatial effort data by longline fleets to assist the
assessment of which fleets are likely to have significant interaction with seabirds.

25. NOTING that Appendix Il of papelOTCi 2015 WPEB11 07, which describes the availability of catch data for
the main shark species by gear, also includes information for the combination of species and gear that do
interact, thus, providing a biasederview of the situation on reporting of flsethe WPEBREQUESTED that
table is revised again for the next WREBcIuding only species which are expected to interact with particular
gears

26. NOTING the high level of uncertainty in the nominal catches of blue sharks and high proportion caught b
Indonesia, the WPERRECOMMENDED that the I0TC consultancy work that is currently taking place to
improve the Indonesian nominal catch data series is extended in order to provide sufficient attention to sharks
well as tuna.

27. The WPEBNOTED the ad hoc nature of much bycatcformation which is only provided in various working
party papers and national reports in an unstandardised format, meaning it is of very limited use in any regiol
analyses.

28. The WPEBRECALLED that presenting data at a working party meeting does not wtestiformal submission
to the IOTC Secretariat.

29. The WPEBURGED all CPCs to submit data to the IOTC Secretariat formally as required according to IOTC
reporting procedures based on the requested fisheries statistics and data submission forms that can be found c
IOTC websitewww.iotc.org/data/requestestatisticsandsubmissiorfforms

4.1.2 Bycatch data exchange protocol

30. The WPEBNOTED paper IOTGC2015 WPEB11 41 which provided a proposal for a bycatch data exchange
protocol,including thefollowing abstract provided by the authors:

AfA meeting of invited experts, Chinatwemngedseiementdad nu a
the Work Plan agreed by the Joint Tuna RFMOs Technical Working éBgcgich, recommended that an
existing dataexchange format be used as the basis for summarizing data in each of the five tuna RFMOs.
Compiling basic metadata across the tuna RFMOs aims at i) understanding and harmonizing tuna RFMO
bycatch data holdings; ii) reviewing and improving bycatch datkectbn and reporting programmes ; and
iii) planning for intra- and interRFMO analysis of bycatch rates and mitigation effectiveness. The proposed
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31.

32.

33.

4.2
34.

35.

36.

37.

38.

39.

40.

t-RFMO bycatch data exchange protocol (BDEP) consists of i) a summary of the total fishing effort and total
observed effort for each area by fishery and year; and ii) a summary for the same strata (area, fishery and
year) of observed captures, mortalities and live releases of various taxa known to be vulnerable to
interactions with tuna fisheriesi (see papefor full abstract).

The WPEBACKNOWLEDGED the attempt to initiate the collation and harmonisation of global datasets for
bycatch species and the importance of this work.

The WPEBNOTED that the provision of total, spatially disaggregated effort data is difficult due to the lack of
reporting of total effort data by fleets.

The WPEBREQUESTED the IOTC Secretariat collate the observer data availabieg the BDEP template as
a trial format andaggregang data acording to the guidelines Resolution 12/02 Data confidentiality policy and
proceduresand present this for review at the next WPEB meeting.

Regional observer schenieUpdate (Resolutiori1/04 On a regional observer scheme)

The WPEBNOTED paper I0TA 2015i WPEBL1i 08 which provided an update on the national implementation
of the IOTC regional observer scheme (ROS) for each IOTC CPC, noting that the ROS staftddlpr210
(Resolution 09/04 superseded by Resolution 10/04 and Resolution lib€ld}ling the following abtract
provided by the authars
fiAs of 14 August 2015, fourteen CPCs (Australia, China (including Taiwan,China), Comoros, EU (France
Spain and Portugal), Indonesia, Japan, Kenya, Rep. of Korea, Madagascar, Maldives, Mauritius,
Mozambique, Seychelles and South Africa) have submitted a list of observers and have been allocated a
IOTC observer registration number. This makes a total of 259 10TiSteegd observershs of 14 August
2015, one hundred and eighty five (185) observer trip reports have been submitted to the IOTC Secretariat
by Australia, China, EU(France and Portugal), Japan, Rep. of Korea, Madagascar, Mozambique and South
Africa and tvo pilot trip reports have been submitted by Sri Labkgsee paper for full abstract).

NOTING the update of the implementation of the Regional Obs&gkeme AppendixVIl), the WPEBagain
EXPRESSEDits disappointment on the very low level of reporting to the IOTC Secretariat of both the observe
trip reports and the list of accredited observers since the start of the ROS ROIQlySuch a low level of
implementation and reporting is detrimental the work of the WPEB and SC, particular regarding the
estimation of incidental catches of ntargeted species, as requested by the Commission.

NOTING that 14 CPCs have submitted a list of accredited observers and the IOTC registry now holdsghe nan
of 268 observers, the WPEESREED that the IOTC Secretariat will begin to make the details of contact points
of the observer coordinating organisations available online in 2016 to facilitate the establishment of a regior
pool of IOTC observers.

The WPB REQUESTED CPCs to work with the IOTC Secretariat on #stablishment of a set of regional
training hubs for IOTC observers to be trained according to IOTC ROS standards, specialised by geadtypes,
ENCOURAGED offersfrom CPCs to host these centres.

NOTING the upcoming projects planned to support the ROS (including the development of an electronic reportir
systemand a proposal for an electronic monitoring system), the WREBOMMENDED that funding from

the IOTC regular budget is allocated to suppinese activities over the next few yedree IOTC Secretariat has
been tasked by the Commission to develop a proposal and budget for its consideration.

The WPEBAGREED that the priority languagdsr translation of the IOTC seabird identification cards should
be (1) Indonesian, (2) Portuguese and (3) Spanish (updaiedlia 3.

The WPEBAGREED that Sinhala and Tamil should be added as priority languages for trangétioe shark
and ray IOTC species identification cards (updateTkible?2).

Table 2. Languages fosequentiatranslation of the IOTGpecies identification cards as identified by the SC16 and
SC17 and adapted by the WPEB11.

Language 1. Tuna & like > Billfish 3. Marine 4. Sharks and 5 Seabirds
species turtles rays
Farsi 2 1 1 1 5
Arabic 2 2 2 2 4
Urdu 4
indonesian : : 5 6 1
Swalhili 4
Spanish 5 3 4 3
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Portuguese
Thai
Sinhala 3
Tamil
Bahasa 1
Malaysia
Hindi 3

0 00N O
w

41. The WPEBNOTED the difficulty that developing countries may face in meeting the high observer data collection
and reporting standards and the potential quality issues this might lead to.

42. The WPEBAGREED that a range of alternative solutions are necessary to begin making progress in dat
collection in developing country fleets such as electronic monitoring, extended port based sampling and fist
self-samplingself-reporting(as is already being trialled in Pakistan and La Reunion (France)).

43. NOTING that there are issues with each of these alternativeglectronic monitoring can be demanding in
terms of review time and expensedport sampling can miss the fundamensalie of discarding, while fishers
may lack the education and indepgence needed to collect datee WPEBAGREED that these measures should
therefore be used in combination as complementary approaches rather than being seen as alternatives.

44. The WPEBAGREED that extensive trialling and data validation exercises should be built into the electronic
monitoring project proposal.

45. The WPEBNOTED the electronianonitoring trialsplannedfor longline fisheries irthe southernindian Ocean
through the Common@angrogramme andGREED that BirdLife should also contribute to the IOTC proposal
to share lessons learned.

46. The WPEBREQUESTED that all observer datbe submitted to the IOTC Secretariat in electronic format
NOTING that this may be any electronic formatlaag as the data corresponds to the minimum reporting
requirements

47. The WPEBRECOMMENDEDt hat <capacity building activities ¢
annual budget, to improve the lack of compliance with the implementation of obsgreeredy CPCs for their
fleets and lack of reporting to the IOTC Secretariat as per the provisions contained within Resolutiom 41/04
Regional Observer Scheme

Revision ofResolution 11/04on a regional observescheme

48. RECALLING the objectives of Resolution 11/04 on a regional observer scheme as follows:
fi P a r The abjective of the IOTC Observer Scheme shall be to collect verified catch data and other
scientific data related to the fisheries for tuna and tlika species in t IOTC area of competente
andNOTING that the objective of the ROS contained in Resolution 11/04, and the rules contained in Resolutic
12/020n data confidentiality policy and procedumn@skes no reference to the data collected not being used for
compliance purposes, the WPEBIterated itsRECOMMEND ATION that at the next revision of Resolution
11/04, it be clearly stated that the data collected shall not be used for compliance purposes.

5. REVIEW OF NATIONAL BYCATCH ISS UES INIOTC MANAGED FISHERIES AN D NATIONAL
PLANS OF ACTION (SHARKS; SEABIRDS; MARINE TURTLES )

5.1 Review of applications for O6not applicabl ed NPOZ

49. TheWPEBRECALLED that the IPOASHARKS is a voluntary instrument that applies to all States engaged in
shark fisheries. The text sets owged of activities which implementing States are expected to carry out, including
an assessment of whether a problem exists with respect to sharks, adopting a National Plan of Action for
conservation and management of sharks (NFSBIARKS), as well as pcedures for national reviews and
reporting requirements. The calendar years by when these actions preferably should have been taken, are indic

50. TheWPEBRECALLED that the IPOASEABIRDS is a voluntary instrument that applies to all States engaged
in longline fisheries. The text sets out a set of activities which implementing States are expected to carry o
including an assessment of whether a problem exists with respect to the incidental catch of seabirds in its long
fishery, adopting a Nationalld of Action for reducing the incidental catch of seabirds in longline fisheries
(NPOA-SEABIRDS) as well as procedures for national reviews and reporting requirements. The calendar yee
by when these actions preferably should have been taken, aredddicat

51. TheWPEBNOTED the process for assessing the need for an NPOA by C&#Cadopted by the SC in 2014,
detailed in Appendix VIbf the SC17 Report. INCPCsare now requiretb follow that processvhen requesting
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53.

54.

55.

56.

57.

58.

the IOTC Secretariat to apply a statuséoN o t applicable (n.a.)6é6 for an
implementing NPOAsharks, NPOAseabirds and the FAO guidelines to reduce sea turtle mortality in fishing
operations®o.

The WPEBNOTED that no requests were receivagdthe IOTC Secretarigince the last SC meeting to apply a
statusofd Not applicable (n.a.)é for an NPOA-sharksnNPOA e ¢
seabirds and the FAO guidelines to reduce sea tur

Updated status of devgdment and implementation of National Plans of Action for seabirds and sharks, and
the implementation of the FAO guidelines to reduce marine turtle mottainh fishing operations (CPCs)

521 NPOA implementation overview

The WPEBNOTED paper I0TC2015 WPEB11 09 which provided an update on the current status of
development and implementation of National Plans of Action for seabirds and sharks, and implementation of t
FAO guidelines to reduce marine turtle mortality in fishing operations, by IOTC CPCs, incthdifgjlowing
abstract provided by the authors:
i At | $essiorl, he Commission NOTED the updated status of development and implementation of
National Plans of Action for seabirds and sharks, and the implementation of the FAO guidelines to reduce
marine turtle mortality in fishing operations, by each CPC, as provided in the Scientific Committee report.
(para 35 of the S19 Report); The Commission also NOTED the request from the Scientific Committee that
all CPCs without an NPO&harks and/or NPO&eabids expedite the development and implementation
of a NPOA, and to report progress to the WPEB and SC in 2015, recalling that-SR&Rs are a
framework that should facilitate estimation of shark catches, and development and implementation of
appropriate maagement measures, which should also enhance the collection of bycatch data and
compliance with | OTC Resolutions. (para. 36 of

The WPEBNOTED the current status of development and implementation of National Plans of Action (NPOAS)
for sharks and seabirds, by each CPC, recalling that the-B¥aRirds and IPO&Sharks were adopted by the
FAO in 1999 and 2000, respectively, and required the dewelnpof NPOAs. Despite the time that has elapsed
since then, very few CPCs hadeveloped NPOAs, or even carried out assessments to ascertain if the developme
of a Plan is warrantedCurrently only 12 of the BIOTC CPCs(32 Contracting Parties and 5 CR€in 2015)

have an NPOASharks (8 more in development), while o8I€PCs have an NPG&eabirds (2 in development).

A single CPC has determined than an NPEarks is not needed, and 5 have similarly determined than an.NPOA
Seabirds is not needed.

The WPB NOTED the current status of development anmgblementation of the FAO guidelines to reduce
marine turtle mortality in fishing operations. Currently only 6 of tid@GTC CPCs have implemented the AO
guidelines (2 more in progresand one CPC (France Q) will implement a full NPOA in 2015The IOTC and
IOSEA Secretariats should continue to work collaboratively with any CPC requesting assistance to develop th
national management plans for the reduction of marine turtle bycatch in tuna fisheries.

The WPEB REQUESTED that all CPCs without an NPQO8harks and/or NPO/&eabirds expedite the
development and implementation of a NPOA, and to report progress to the WPEB and SCNCZ0MNG; that
NPOAs are a framework that should facilitate estimation of stetdhes, seabird interactions, and development
and implementation of appropriate management measures, which should also enhance the collection of byc:
data and compliance with IOTC Resolutions.

The WPEBREQUESTED that the IOTC Secretariat continue to periodically revise the table summarising
progress towards the development of NRPSHarks, NPOASeabirds,and the implementation of the FAO
guidelines to reduce marine turtle mortality in fishing operatiopsach ®C for the consideration at each WPEB
and the SC meeting. The current versiopravided atAppendix VIII.

5.2.2 Seychelles NPOASharks

The WPEBNOTED paper IOTG2015 WPEB11 11which describethe Seychelles NPOA sharks the period

2007 to 2010Qincluding the following abstract provided by the authors:
fiThe Seychelles National Plan of Action for the Conservation and Management of ShaiR§ TDAYPOA)
was formulated by the Seychelles Fishing Authority in 2006 to provide a ndtasisifor the implementation
of UNFAO international plan of the same name (IPOA). The NPOA was developed through a comprehensive
and iterative process of stakeholder consultation and followingritezia as set out in the IPOAhe NPOA
was adopted in 2007 and set out a fgear action plan that addressed the 10 goals of the H3D#rks as
they related to local circumstances. The NPOA contains two missions statement for attainment within its first
four yearphase and set as its| t i mat e vi si &ain theTSeyliellessHEZ ar& effectivelyc
conserved and managed so as to enable theimaptiongterm sustainable us&he NPOA has so far
engendered considerable progress in laying the foundations for viable conservalisustiainable use of
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65.

66.

67.

68.

sharks through the development of capacity anderstanding amongst stakeholaér.(see paper for full
abstract)

The WPEBNOTED that the Seychelles has contracted the service of a Shark Fishery Expert to review its sha
NPOA-Sharksfor 2007 2010 and to develop a new plan of action for 2Q08.9.

The WPEBNOTED that the implementation of thgeychelleé currentNPOA-Sharks and development of the
new NPOASharks is undertaken by a steering committee involving different stakeholdersbisth the
government and private sectors.

5.2.3 Maldives NPOA-Sharks

The WPEBNOTED paper I0OTC2015 WPEB11 12 Rev_1which describes thdatus of theshark fishery ban

in the Maldives and the implementation of the National Plan of Action on Sharks, withate opaharineturtles

and seabirdsncluding the following abstract provided by the authors:
fUp until 1970s, the shark fishery of the Maldives was a traditional one, where large sharks were caught in
need of shark liver oil. This traditional shaikhery evolved to more export oriented fisheries in 1970s, when
highly targeted fisheries for sharks developed in the Maldives. These were the deepwater gulper shark fishery
reefassociated shark fishery and oceanic shark fishery. Shark fisheries waegtaken by a minor
community, and had always been in conflict with important stakeholders such as the pole and line tuna fishery
and the booming dive tourism industry. The declining status of shark fisheries, exacerbated by unresolvec
conflicts with othestakeholders led to declaration of total shark fishing ban in 2010. With the shark fishing
ban in place, sharks are now caught as bycatch in the Maldivian fisheries. Larger part of shark catch, 99.9%
of total shark catch is now from tuna longline fishe®park bycatch from pole and line and handline tuna
fisheries are virtually nil; contributing 0.06% and 0.08% respectively to total shark bygadt¢bee paper
for full abstract)

The WPEBNOTED that an NPOASharksfor the Maldives was finalised in Apr#015 (provided a$OTCi
2015 WPEB11 INF12).

The WPEBNOTED that the Maldives has in place, a complete ban on targeted shark fishing in waters of th
Maldives (atoll basins and surrounding coral reefs and in the EEZ) requiring all longliners targetihg tecas

the condition and fate of the shark bycatch in the logbankgo release all live sharks where possible. In addition,
any dead shark bycatch retained has to be declared to an olfisea@ifiscation as required under national
regulation. Ashere are no designated observers at this point in time, vessels are required to discard all sha
caught and record the discards in logbooks. Although no explicit ban on trade exists, any sharks fished from-
Maldives EEZ cannot be exported in principds there is a fishery ban on sharks in place.

The WPEB NOTED that the Maldives is the only CPC observing a full fishery ban on sharks that prohibits
retention of sharks and therefore the provision to prevent shark finning contained in Res 05/05 (para 2) calling
full utilisation of shark catches would not applide. Since the sharks are not retained the Maldives may also not
be in a position to provide size data for dead sharks as required under Res 10/02.

The WPEBNOTED that in the Maldivian fisheries the bycatch rofrineturtles based on logbook datss,
extremely low and for sea birds it is negligible.

5.2.4 India NPOA-Sharks

The WPEBNOTED paper I0OTGC2015 WPEB11 INF10which detailed the status of development of an NPOA
Sharks by Indiawith an update omarineturtles and seabirdscluding the following absti provided by the
authors:
filndia is one of the major shark fishing nationshe world and currently standd the second position, next
only to Indonesi a. Ac contribitiondothe glob& éatoh of shaaks dusng 2006s |,
2009was 9%. Targeted sharKishing in India started when market demand for this commodity increased in
recentyears. Today, an increase in the number and efficiency of fishing boats, directeddighagansion
of fishing areas, and mulday, deep waterhark fishing have becongeprevalent practice in Indian waters.
An initial rise in shark catches along the codslipwed by a subsequent consistent decline in catch and catch
rate in the last onelecade has raised serious concern over the resource anldrigterm viability of its
fisheryoi (see paper for full abstract)

The WPEBNOTED theexcellent work undertaken by India to develop the preparatory N&i@adks document,
which will facilitate an informed process to develop an NP&#arks in the near future.

5.2.5 NPOA IOTC website prtal

The WPEBNOTED that he NPOA portal on the IOTC websitetip://iotc.org/science/statud-nationatplans
of-actionandfac-guideline3 provides details of the most recent updated table of progress in implementing
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NPOA-Sharks, NPOASeabirds and the FAO Guidelines to Reduce Sea Turtle Mortality in Fishing Operations.
also provides other information in support of CPCs wishing to develop their own NPOAs, such as the guidelin
and NPOA documents from all CPCs who havensitted their NPOAs.

NEW INFORMATION ON Bl OLOGY, ECOLOGY, FISHERIES AND ENVIRO NMENTAL DATA
RELATING TO ECOSYSTE MS AND BYCATCH SPECIES

Review new information on environment and ecosystem interactions and modelling, including climate
change issues affecting pelagic ecosystemthalOTC area of responsibility

6.1.1 Bycatch from I.R. Iran fleets

The WPEBNOTED paper IOTG2015 WPEB11 13 Rev_1which detailed thdycatch from |.R. Irarishing
vessels operating in the Indian Ocean in 2@ieluding the following abstract provided by the authors:
filn order to assess the level of Iranian tuna fishing vessetai) in the IOTC competence of aree used
2014 data which they collected through the Iran Fishery Organization data Collection system. Base on the
system outputs, about 25 different species of Tuna,-llkexand some other species are caught by Iranian
fishermen through the Tuna fishiagtivities. Base on 2014 information in total, 266948 tons of different
species including, 227193 tons Tuna and Hikespecies (target species 85.1%), 21470 tons Billfish (8.1%),
7551 tons different species of Sharks (2.8%) and 10734 tons Of themtars (4%) are caught by Iranian
fishing vessels in the IOTC competence of area.

The WPEBENCOURAGED further development in data collection to improve compliance with |@&ta
collection and reporting requirements detailed in Resolutions 15/1 and 15/02

NOTING that data were provided byR. Iran in aggregated form for all types of fisheries, the WPEB
REQUESTED I.R. Iran to present bycatch data by gear and by spdoiegldition, papers of this nature should
be for the entire history of the fishesyv ai | abl e and not simply a single

The WPEBREQUESTED I.R. Iran to provide information on fishing effort distribution, as well as details on data
sampling system and strate@y the next WPEB meeting.

6.1.2 Bycatch: Thailand fleets

The WPEBNOTED paper 10TA 2015 WPEB11 14 which detailed thdanding bycatch by tuna ahand
longline fishery landed at Phuket Provintesluding the following abstract provided by the authors:
fiStudy on landing catch of tuna longline fishery in the Indian Ocean by thojjetata from foreign vessels
landing at fishing ports in Phuket Province, Thailand during January to December, 2011. The length of the
vessels were 180 m and the fish storage capacity were20&tons. There were two types of vessel structure,
wood andwoodfiberglass. The number of employed hooks per vessel were 1, I The radio bouys
were used to identify the position of longline, and the hydraulic winchs were used for hauling the longline.
The tuna baits were round scads and/or the lived mtilkfiéshing grounds were in the latitudes of 2° S to
12° Nand longtitude of 77° to 95° 40" E. The high fishing effort were found in the beginning and ending of
the year or during off Southwest monsoon. The total catch were 5,543,244 kg with the vadLOahnbon
baht. They included 4,318,743 kg of tuna with the value of 690.99 million baht, 92,351 kg of billfishes with
the value of 5.73 million baht and 1,132,150 kg of bycatch with the value of 70.@¥i gkt paper for full
abstract)

The WPEBNOTED the port sampling effastcarriedout by Thailand on foreign vesselanding in Phuket,
Thailand

The WPEBNOTED the low proportion of precise fishing positions extracted from logbook datdainthailand
had indicated it would like tmcrease Igbook coverage to better depict fishing grounds where foreign longliners
operate

6.1.3 Bycatch mitigation methodsFishing time

The WPEBNOTED paper IOTC2015 WPEB11 15which detailed theptimal fishing time window approach

to mitigate bycatch in longlinfsheries including the following abstract provided by the authors:
fiOne of the main concerns of the ecosystem approach to fisheries is the mitigation of bycatch, especially ir
pelagic longline fisheries. Bycatch represent unmarketable species and gdaspetcies for some of them.
Various mitigation measures already exist to reduce bycatch in longline fisheries, notably concerning the
equipment used and the strategy of fishing gear deployment. However, measures that concern the hours ¢
gear deploymentemain poorly studied. Using hodikner data collected during scientific longline fishing
campaigns between 2004 and 2014 in the South West Indian Ocean, we developed a method to identif
optimal fishing practice that maximizes bycatch reduction and swbrgfeld (in number). Here we found

Pagel7of 117



IOTCi 2015 WPEB11 R[E]

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

that hourly capture patterns of swordfish and bycatch (sharks, turtles) are different and allow to identify an
optimal fishing practice that consists in fishing between 18pm and 9am. This methodology certainly provides
a relevant bycatch mitigation approach that benefits to fishermen but also allow to mitigate the impact of
longline fisheries on the ecosystem.

The WPEBENCOURAGED the authors to furthedeveloptheir study and adjust optimal window to local
seasonal cremeular time and assess the influence of moon phases on the hookingtiupelated paper would
be useful for the next WPEB meeting.

6.1.4 ObServe database and software

The WPEBNOTED paper I0TGC2015 WPEB11 16 which detailed theDbServe: Database and operational

software for longie and purse seine fishery dateluding the following abstract provided by the authors:
fiObservation data collected aboard fishing vessels are essential to describe the impact of fisheries on fis
community. The Institut de Rechercheur le Développement (IRD, France) has been sending observers
aboard tropical pursgeiners 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 tHeBireation des Péches
Maritimes et de | 6Aquaculture (DPMA, French gove
vessels to monitor tropical fisheries in the framework of EU Data Collection Framework (DCF). To monitor
this program, the Obseatoire Thonier (OT) from IRD has been developing since 2010 an information system
named ObServe that is intended to manage data collected in the framework of DCF. ObServe consists of (i
a central database based on PostgreSQL, (ii) abhksed softwaresed for data acquisition and management,
and (iii) data synchronization features between these two maalulesee paper for full abstract)

The WHEB AGREED that ObServe is useful tool to store and marsgientific, observer and logbodkna
fisheries dat by observers on board botlrge seine and longline vessels.

The WPEBENCOURAGED participants of the WPEB to contact the authors directly to explore software
functions and database functionality

The WHEB ENCOURAGED IRD to develop trainingnodules orDbServe utilisationfor potential incorporation
within the broader IOTC Regional Observer Scheme training program.

6.1.5 Beached drifting fish aggregating devices: Seychelles

The WPEBNOTED paper IOTG2015 WPEB11 39 which detailed mvironmental impacts and cat®on of

O0beached6 Drifting Fish Aggregating Devices aroun

Island Conservation Societycluding the following abstract provided by the authors:
filn the past decade the number of Drifting Figlgregating Devices (DFADs) deployed by tuna purse seine
vessels has risen sharply. The increased number of deployments has seen an increased number of lost DFAL
These lost DFADs continue to drift with ocean currents and a large number eventuallyntoroenitact
with | and and 6beacho, becoming stuck in a wide
the environmental impact and causation of lost DFADs that have become beached on and around Seychelle
islands. The data presented sisothat vessels owned by Spanish companies are responsible for 76% of the
DFADs found beached in the study area. The data also shows that there has been a move by the fishin
i ndustry teawamdgs i dgdn DFADs t hat ma ktlee entaglement of 6 s a
sharks and turtles in the open ocean but that these devices still pose an entanglement risk when they con
into contact with coral reef8i (see paper for full abstract)

The WPEBNOTED that ~40% of FADsfound during the survey did ndtave any satellite buoy with
identificationmarking, thereby making ilmpossible to track FAD ownghip.

The WPEBNOTED the lack of temporal information included in the study which analysed the aggregated
information collected for the period 201d 2015, however, the group was informed of the recent changes and
improvements in the construction of rentangling DFADs since 2012 as requested by IOTC Resolution 13/08
(IOTCi 2015 WPEB11 INF09) andENCOURAGED the authors to present more detailed informatiaiuding
temporal aspects to investigate changes in the material used to construct DFADs over time.

The WPEBNOTED that similar work is ongoing in the Maldives, focusingghost nets found in the waters of
the Maldives orignating from different countrge

WPEBNOTED that in many RFMOs (e.g. IOT®Resolution 15/08and NAFO) the marking of all fishing gears
used in a RFMO area of responsibility is a mandatory requirement and that marking requirements are a
recommended by FAO Code of Conduct Responsible Fisheries and implementation of methods to facilitate
the retrieval of derelict fishing gear and other marine debris is encouraged in the FAO guidelines to reduce ¢
turtle mortality in fishing operations.
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88.

89.

90.

91.

92.

93.

94.

The WPEBNOTED the authorsecommend@onswhich can be found in the paper.

RECALL ING paragraphs 1 and 2 oDTC Resolution 15/0®Dn a fish aggregating devices (FADs) working
group (see below)the WPEBAGREED that the authors should present the study and the recommendstions
the studyto be considered during the proposed working group meeting, currently being planned in the first half
2016:

P a r aAn hd hodiworking group on FAD#Inex [), drifting and anchored, is created to assess the
consequences of the increasing numbertantnological developments of FADs in tuna fisheries and their
ecosystems, in order to inform and advise on future-Fél&ted management options. This ad hoc working
group would be of muklsectorial nature, involving various stakeholders such as scigffishery managers,
fishing industry representatives, administrators and fishers. The working group shall deliver its findings in
time for the 2017 IOTC Scientific Committee to examine.them

P ar aThe IDTC Sacretariat should liaise with the ICCATr8triat to determine if their FAD working
group could work in conjunction with the IOTC working gr@up

6.1.6 System of verification of the code of good practices in purse seine fisheries

The WPEBNOTED paper IOTC2015 WPEB11 INFO9which described a system\adrification of the code of
good practices on board ANABAC and OPAGAC tuna purse seiners and preliminary results for the Atlanti
Ocean, including the following abstract provided by the authors:
fiSpanish tuna purseeiner organizations ANABAC and OPAGAGbkshed in 2012 a common agreement
or the application of good practices for responsible tuna psesee fisheries. The aim of this agreement is
to reduce the mortality by entangling or by incidental catch of fa&Bociated sensible species (sharks,
rays/mantas whale sharks and sea turtles). The good practices defined in this agreement comprise the use c
nonentangling FADs as well as the application of release operations for&sDciated sensible fauna. In
order to monitorize and assess the actaaél of application of these good practices, a system of verification
is being implanted in all the vessels of the ANABAC and OPAGACIifiext§9 purse seiners and 19 supply
vessels in April 2015, including both Spanish flags and other flagseraing in the 3 Oceans, in areas
corresponding to 4 tuna RFMOs (ICCAT, IOTC, WCPFC and IATTC). This verification is baseditn in
registration of the good practices by observeFrhis document presents the initial situation (October 2014)
in terms of apptation of good practicesi (see paper for full abstract)

The WPEBNOTED the paper indicates that since December 2003 observer coverage is available for the
Indian OcearEU,Spain purse seine flet monitor the use of neentangling DFADs and thesa of bycatch
release operations.

The WPEBNOTED the indication from the authors tHased on preliminary information from the Atlanticnno
conformities in the use of neentangling DFADs and in the application of sedéease protocols are mostly due

to partial information of skippers which are solved through personal communication and training workshop:
Progress is being made the use of nomntangling FADs and safelease practices in consecutive fishing trips.

The WPEBNOTED that this does not yénclude methods to mitigate against FAD loss and that a project is in
progress to develop and promote the use of biodegradable material to construct FADs

The WPEBREQUESTED theauthors to present the first results for the Indian Ocean dueixtgsassio of the
WPEB in 2016, as a Working Paper for consideration.

6.1.7 Ecosystem based fisheries managem&RFMO progress

The WPEBNOTED paper I0OTC2015 WPEB11 40which detailed thereliminary review of ICCAT, WCPFC,

IOTC and IATTC progress in applying ecosysteased fisheries managemeantluding the following abstract

provided by the authors:
fiOceanic tuna, billfish and shark species, the structure of their communities and food webs they form provide
and sustain important highea ecosystem services for humaellbeing. International instruments of
fisheries governance such as the UN Fish Stock Agreement have changed slowly the expectations and role
of Regional Fisheries Management Organizations (RFMOSs) in accounting for ecosystem considerations in
their decison-making when managing tuna and ttiikee species and associated ecosystems. Our main
objective is to evaluate the progress of tuna RFMOs in applying Ecosystem Based Fisheries Managemen
(EBFM). We first develop a framework of a Conceptual Ecologicale\fmst what could be considered a
firol e model 0 tuna RFMO. Second, we develop a cri
this idealized role model RFMO. In our criteria, we assess progress in the following four ecological
components sepamly: (1) targeted species (2) bycatch species, (3) ecosystem properties and trophic
interactions and (4) habitaisi (see paper for full abstract)
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

The WPEBTHANKED the authors for the useful review aACKNOWLEDGED the issues highlighted for
IOTC in thecomparative tables. Indicators of the impact of tuna fisheries otanget species is needed.

The WPEBNOTED that the ERA conducted for marine turtles in the IOTC area of competence was qualitative
(level 1) and so was allocated the lowest progress.score

The WPEBNOTED the level of subjectivity in the criteria that was moderated by restricting the analysis to items
within the reports of each other tRFMO Scientific Committees.

NOTING the Seapodym ecosystem model presented at WPEB10 which was not dresethie following
Scientific Committee and so was not considered in the evaluation

The WPEBAGREED to support the initiativéo holda joint tRFMO meeting to discuss the issues and progress.
6.1.8 Sharktagging programs: Indian Ocean

The WPEB NOTED paper IOTCi 2015 WPEB11 42 which provided a smmary of the Indian Ocean
elasmobranch tagging progranreluding the following abstract provided by the authors:
A summary of shark tagging experiments conducted by various research organizations in the Indian Ocea
is developed as a reference documents for further considerations of WPEB and IOTC Secretariat. Researcl
programmes are grouped in alphabetical order of names of respective instititions.

The WPEBACKNOWLEDGED the willingness of AustraliéN.S.W.)to provde taggingdatafrom their shark
tagging studies fotonsideration at th&/PEB meetings

The WPEBNOTED that a study on whale shapostreleasesurvival following interaction with purse seine
vesselss already beingindetaken by AZTI and IRD.

The WPEBNOTED paper IOTC2015 WPEB11 INF11, whichprovided aconcept note on an IOTC shark
tagging program with pepp satellite archival tags (PSAT) in response to Indian Ocean Shark Year Programme
(ShYP) priorities and those endorsed by the Scientific Commiéiee Commission.

The WPEBNOTED the estimated costs for a tagging program as a response to priorities identified in the shal
year program andACKNOWLEDGED that it responds to Recommendation SQ@7as it focuses oran
identified priority species.

The WPEB ACKNOWLEDGED the importance of PSAT tagging for shaitk study postelease mortality of
species currently banned for retention in IOTC areeompetenceandREQUESTED that the authors submit
the revisedConcept note fothe consideration ofthe Scietific Committee and potential funding bodies

NOTING that while there are cheaper tagd ¥,000) available, they areleveloped only foisurvivorship
analysis,and as suchthe WPEBAGREED thatthe US#,000 PSAT tags provide more dathat allows the
estimation of precise mortality casaisd operate for longer perigdnd collecinformation on habitat use and
migratory behaviour.

The WPEBAGREED that purse seine fisheries and not only longline fisheries should be considered for the
deployment on elecbnic tags on oceanic whitp sharls.

6.1.9 UK(OT) illegal fishing catch composition

The WPEBNOTED paper I0TC2015 WPEB11 48 which provided an pdate on the catch and bycatch

composition of illegal fishing in the United Kingdom(OT) and a sumntd abandoned and lost fishing gear

including the following abstract provided by the authors:
AIOTC-2013WPEB0956 Rev_1 presented the results of analysis on the catch taken from vessels detailed for
illegal fishing with the British Indian Ocean (BIO®bgtween 2007 and 2013. It included catch data from 37
vessels based on measurements and estimates made by the Senior Fisheries Protection Officer (SFPO). Tt
paper gives a brief update based on catches from a further 15 vessels, detained on suspstiong of f
illegally in BIOT waters during 2014 and 2015. The amount of information collected will vary between vessels
depending on the time available to the SFPO, priority is given to identifying and estimating the weight of key
species and if time allowsrngth measurements can also be taken. A summary of the length measurements
taken from shark species was given in the previous paper, no new measurements have been taken and t
has not been updatéd. (see paper for full abstract)

The WPEBAGREED that nformation on gillnet length collected frofost or stranded gear may provide
important information to estimate current compliance of gillnet fishing countries @& (Resolution 12/12)
andUN regulatiors that prohibit the use dargescale driftnes onthe high seas
Resolution 12/12 L afsgeal e dr i ftnetsdo are defined as gilln
are more than 2.5 kilometers in length whose purpose is to enmesh, entrap, or entangle fish by drifting on
the surface of, or irthe water column
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7.3

117.

GILLNET FISHE RIES: PROBLEMS AND NEEDS (INCLUDING CAPACITY BUILDING )
Regional review of theurrent and historicaldata available for gillnet fleet operating in the Indian Ocean

The WPEBAGREED RECALLED the recommendation from the SC16 for a consultancy to provide a Regional
review of the current and historical data available for gillnet fleets operating in the Indian OcédDTEID that
this wasnot funded by the Commission.

NOTING that the IOTC Secratiat developed a template which was sent to CPCs of the major gillnet fisheries
in the Indian Ocean in early 2015 to facilitate standardised data collection for collation and review, and the la
of information provided, it wasAGREED that the Secretariaghould develop Terms of Reference for a
consultancy and seek external funding for this work.

7.1.1 Pakistan shark bycatch igillnet fisheries

The WPEBNOTED papers I0OTC2015 WPEB11 46, which provide a update on the shark bycatch of tuna
gilinet fisheries oPakistanincluding the following abstract provided by the authors:
i Tere are about 500 tuna gillnet vessels targeting tuna and tuna like species off Pakistan. In order to asses:
the shark bycatch in tuna gillnet fisheries of Pakistan, skippers traindd/ly were charged to record catch
and bycatch data on four gillnet vessels from a period of January 2013 to June 2015. This report provides
information on shark bycatch. A total of 4,537 sharks with a catch rate of 33.31 per km 2 of net over the study
period was recorded.. The most common speciefRaE®prionodon acutugl1.3%, captureate 15.99 per
km 2 of net)Carcharhinus falciformig25.08%, capture rate 6.15 per km 2 of net), é8witus oxyrinchus
(25.03%, capture rate 8.17 per km 2 of net) wenenébin four boatsOther species caught included
Carcharhinus amblyrhynchde=136), Alopias pelagicugn=112), Carcharhinus sorraiin=83), S phyrna
spp. (n=27), oceanic whitetip (n=19), whale shark (n=1) and 1
unidentified species (=071 (see paper fofull abstract)

NOTING thatgillnets areregularlybeing used in excess of 4,000 m (and up to 7,000 m) vétidroccasionally
beyondthe EEZ of Pakistan and other IOTC CPiisthe region and that thoseised within the EEZnay
sometimedrift onto thehigh seas in contravention of Resolution 12th2 WPEBRECOMMENDED thatthe
Commission should consider if a ban on large scale gilinets should also apply within IOTC CPC EEZ. This wou
be especially important given the negative ecological impactsgd Eraledrifting gillnets in areas frequented

by marine mammals and turtles.

7.1.2 Pakistangillnet fishery: Information paper

The WPEBNOTED papers I0TC2015 WPEB11 INFO5, which provide a review of bycatch by the tuna gillnet
fisheries of Pakistarincluding he following abstract provided by the authors:
fiTuna gillnet fishery of Pakistan employs more than 500 fishing boats that operate in offshore waters. In
addition to tuna, gilinet also catches large quantities otaich fish species including billfishgselagic
sharks, dolphin fishes as well as marine turtles and cetaceans, which are protected speciescéaticfn dify
these nostarget animals affects their population in the area. The paper provides information-aatdby
and suggests measures that caraldopted as alternate fishing methods to minimize mortality of endangered
and threatenédc et aceans and turtles. o

The WPEBRECALLED that theCommon Oceas(ABNJ) Tuna PPojectcontains an element to examine bycatch
in gillnet fisheries in the northwest Iradi Ocean, which is being managed by WWRAKistan.

Update ontaining conducted forCPCs having gillnet fleets on species identification, bycatch mitigagand
data collection methods

The WPEBNOTED thatItem 7.2is now covered under the Regional Observer Scheme seftibe WPEB
Report, and as such, is not detailed here.

Development of plans of action for future training on species identification, bycatch mitigation and data
collection for gillnet fleets and Iso to identify other potetial sources of assistance

The WPEBNOTED that Item 7.3s now covered under the Regional Observer Scheme section of the WPEB
Report, and as such, is not detailed here.
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8. BLUE SHARK

8.1 Review new information orblue sharkbiology, sbck structure, bycatch mitigation measures, fisheries and
associated environmental data

8.1.1 Blue shark size and seratios

118. The WPEBNOTED paper I0OTC2015 WPEB11 22 which describes thdistribution patterns of sizes and sex
ratios of blue shark in the Indian Oceartluding the following abstract provided by the authors:

fiThe blue shark is the most captured shark in pelagic longline fisheries targeting tunas and swordfish. As
part of anongoing cooperative research between several institutes and national scientists, information on
blue shark catclat-size was collected, compiled and analyzed for the Indian Ocean. This included
information from fishery observers, logbooks, scientific guty§ and scientific surveys from several fishing
nations, specifically EU.Portugal, EU.France, Japan, Taiyzhninag South Africa and the USSR (data from
historical surveys). Datasets included information on catch location and date, and specimen size and sex. A
total of 77,396 blue shark records collected between 1966 and 2014 were compiled, with the sizes ranging
from 41 to 369 cm FL (fork length). Considerable variability was observed in the size distribution by region
and season, with larger sizes tending towrdn equatorial and tropical regions and smaller sizes in southern
latitudes in more temperate waters. Some fleets/surveys showed bimodal size distributions, which may b
related with the fact that those fleets/surveys operate in several locationstbeube Indian Oceadl
(see paper for full abstract)

119. The WPEBNOTED that this paper provides a broad overview of the main patterns of blue shark size distribution
along the Indian Ocean, but some finer scale patterns might still be going on at épetificis that may not be
reflected in this general overview. As such, continuing with finer scale studies is also important.

120. The WPEBNOTED and discussed the issue of gteck structuref blue shark in the Indian Oceaspecifically
that given thepresent biological knowledge, it is considered to be a singbé However, this issue will need to
be further examined, via the IOTC Stock Structure genetics project.

121. The WPEB NOTED that the sexatio identifiedis depedenton the fishingoperation stitegyseasonalityand
discussechow to address area dependent sex satidntegrated modslsuch as stock synthesis. This is an
important issuehat is difficult toput into the integrated modeédeasonal changeof catch at size data in south
east andauth west areashould also be examined.

8.1.2 Blue shark length composition: Indonesia longline

122. The WPEBNOTED paper IOTC2015 WPEB11 23 which describeblue shark length composition from the
Indonesian longline fleet in the Indian Ocean: period PR0%4,including the following abstract provided by the
authors:

fiBlue sharks Prionaceglaucg are large, highly migratory, pelagic carcharhinids found throughout the
oceans in all tropical and temperate waters. In Indonesian longline fleet in the Indian ®keasharks are

the single most common bycatch species caught in the tuna surface longline fishery. The aims of this pape
were to presents the information about length composition, spatiotemporal distribution and relative
abundance (No. fish/100 hooks)taibed from data base Research Instituted for Tuna Fisheries scientific
observer program. Data from tuna longline fishery in the Indian Ocean has collected by scientific observers
from Research Institute for Tuna Fisheries during 200814, comprising o& total of 93 trips with an
average of 24 days/trip. Mean length of the blue shark Showed little variation between years-(19Z.86

cmFL. Geographical distribution of blue shark CPUE (# fish / 100 hooks) more caught during Southeast
monsoon than N¢nwest monsooa

123. The WPEBNOTED only two individual catches in 2011 and questioned the reason for this. The authors clarifiec
that in 2011 the Indonesian fleets chantietarea of operatiorfaear coastal) and used desgilongline.

124. NOTING the changes irfishing strategy that have been taking place in Indonesia fisheries, the WPEB
REQUESTED that Indonesia provides in the future a document with a review of the Indonesian longline flee
operation mode and changaxluding details on the use of shark lim¢sched directly to buoys

125. The WPEBREQUESTED Indonesia to investigate the possibilidlproviding a standardss blue sharkCPUE
series fouse inthe next stock assessment, as Indonesia ftetecurrently reporting the most blabark catches
in the Indian Ocean and operates mainly ingbetheast Indian Ocean, area for which very little information
in currently available

126. The WPEBACKNOWLEDED the efforts made by Indonesiaitoproveits observeischemeand to improve
shark species identifitan by its data recorders by developing and implementing a system of olbiseiniag
and data validation.
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8.1.3 Blue shark reporting ratio: Japan longline

127. The WPEBNOTED paper IOTC2015 WPEB11 51 which provides ansimation of appropriate reporting ratio

for the blue shark caught by Japanese longliner in the Indian Orelading the following abstract provided by

the authors:
fiThis document paper presents an appropriate reporting rate for the blue shark caugptbgse longline
fishery in the Indian Ocean. New statistical approach was applied to choose the best available reporting rate
(RR) for blue shark through comparisons of the catch rate between observer data and logbook data. The mos
appropriate reportiig rate was chosen by AIC from the simulation study with the filtering data by the different
RR, and the value was 54 %. The value is largely different from the previous study in the ICCAT (80 %).
However, this result seems to be reasonable because extiginee RR can lose the useful information on
the logbook data for the CPUE standardization, by contrast, lower RR can include a large number of
unreported catch data

128. The WPEBNOTED that n the Pacific Ocean the fleets targeting bigeye tunattecatchthe highest proportion
of blue shark, while in the Inan Ocean the fleets targetingughern bluefin tungendto catch the modtlue shark
in comparison to other fleets. The reason fodifferences are thought to be that the main fishing areaédiiern
bluefin tuna in the Indian Oceaverlaps with blue shark distribution more than other fleets.

129. The WPEBNOTED that the proportion of sets with zero blue shark catch in the Japanese observer dataset is ve
high (~46%) relative to observer data frompdaese tuna longline fisheries in the Atlantic (20%). The paper
(IOTCi 2015 WPEB11 51) mentions that this may be due to fishing on krill aggregations resulting in no shark
bycatch.

130. The WPEBAGREED that for the stock assessment models data fibrperiods available can be useth
investigation of the use of fine scale vessel or cruise effects should also be examined for the next WPEB meet

8.1.4 Shark fin trade data: Historical catch reconstruction

131. The WPEBNOTED paper IOTC2015 WPEB11 24 whichprovided a Istorical catch estimate reconstruction

for the Indian Ocean based on shark fin trade dathiding the following abstract provided by the authors:
fiThis paper presents alternative estimates of catches of blue and oceanic whitetip stherksdiah Ocean
based on shark fin trade data. This method was previously applied to the Atlantic Ocean for use in blue and
shortfin mako shark assessments, as well as to the Western and Central Pacific Ocean for use in oceani
whitetip and silky shark asssments. The method involves multiple assumptions and is best utilized as an
alternative (i.e. for comparison) to catch estimates prepared from more traditional data sources. Estimates
were constructed using four steps. First, estimates by speciaanfimer and biomass based on Hong Kong
shark fin auction data and extrapolated to the global trade) in 2000 were reconstructed using triangular
distributions in a Bayesian model and Markov chain Monte Carlo (MCMC) methods. These estimates were
then adjustd using annual imports into Hong Kong for 198011. Figures were then further adjusted based
on the diminishing share of Ho ng Kglobaltéade insrdcent k f
yearsOi (see paper for full abstract)

132. The WPEBNOTED that the shark catch estimations frone tmethod detailed in the paper en@@1i1 and do
not include the period 2@114, because of changing conditions in the markets.

133. The WPEB AGREED that data provided with this method could be used imhhe sharlstock assessments.

134. NOTING thatthe reliability of using the effofbased proportioning method to partition the global estimate to an
Indian Ocean catch estimatey be questionablgjven that effort is not very well reported for the Indian Ocean
and somether Oceandhe WPEBAGREED thatit would be better to use one of the other proportioning methods
such as target tuna catch.

135. The WPEBNOTED that he weight differential between wet and dry finghe tradedata had been accounted
for, in the originAHong Kongbased trade estimates and was possible because Hong Kong, unlike many countrie
separates quantities dried and frozen fins under different customs codes.

8.2 Review of new information on the status of blue shark
8.2.1 Nominal and standardised CPUE indces
EU,Spain blue shark longline standardised CPUE

136. The WPEBNOTED paper 10T@2015 WPEB11 25 which provided tendardised catch rates for blue shark
caught by the EU,Spain surface longline fleet in the Indian Ocean during the period 2001, inc@diBgthe
following abstract provided by the authors:

fiStandardized catch per unit of effort (CPUE) were obtained for the blue shark BramkaCeglaucg of
the Indian Ocean using General Lineal Models (GLM) from a total of 1838 trips of the Spanish surface
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longline fleet fishing swordfish during the 2600213 period. A basease and two sensibility runs were
conducted. The main factors considered into theJoase were year, area, quarter, gear and ratio between
swordfish and blue shark catches. The sigarftdasecase model explained the 82% of the CPUE variability

of the blue shark. A major part of this variability was explained by the proxy of the targeting criteria defined
as the ratio between the two more prevalent species caught during the triwptidéish and the blue shark.
Other factors were also significant but less important. The standardized CPUE trend obtained in the base
case suggests a stable trend over time of the Indian Ocean blue sharkis{sele. paper for full abstract)

137. The WPEBNOTED the following:

1 The main area of operation of tk&J,Spainfleet in the Indian Ocean is in tiseuthwestegion, similar
to theEU,Portugafleet. TheEU,SpainrandEU,Portugafleets usesimilar operations, fleetynamicsand
both target mainly swordfish. However, tk&J,Spainfleet is much larger (22 actiieU,Spainvessels
versus 6 folEU,Portugaln 2014), and operates in a much wider region. This may be the reason why the
EU,SpainandEU,Portugakignals for thélue sxark CPUE are different.

1 Alternative area stratifications (based on SST or other areas) makes very little difference on the CPL
standardisation process.

1 That targeting was accounted for ussvgordfish and blue sharktios.

EU,Portugal blue shark longle standardise CPUE

138. The WPEBNOTED paper 1I0TC2015 WPEB11 26 which providd an ydate of blue shark catches and
standardied CPUE for the Portuguese pelagicgiime fleet in the Indian Oceaimcluding the following abstract
provided by the authors:

fitThePortuguese pelagic | ongline fishery in the 1In
swordfish in the southwest region. A effort has been made by the Portuguese Institute for the Ocean anc
Atmosphere (IPMA) over the last years to colledhistorical catch and effort data on this fishery since it
started in the | ate 19906s to the present dat e,
document analyses the catch, effort, nominal and standardized CPUE trends for blueagiaréd by this

fishery, and explores the use of targeting effects in the CPUE standardization process. Nominal annual
CPUEs were calculated in biomass (kg/1000 hooks), and were standardized with Generalized Linear Mixed
Models (GLMMSs) using year, quarteseason, targeting, and area:season interactions as fixed effects, and
vessel as random effects. Model goodizégi and comparison was carried out with the Akaike Information
Criteria (AIC), and model validation with residual analysis.(see paperdr full abstract)

139. TheWPEBNOTED the following:

1 Most effort was concentrated in tiseuthwest Indian Oceamand the mdian Ocearstratification was
much larger, and may not be representative for other areas in the North and East.

1 Theauthors produced@PUE standardéaion only for thesouthwest Indian Ocearore area of operation
of this fleet. This was carried out by the authors during the meeting and the results wereUsliaged.
only the core area produced little fdifences in the final standardisblue sharkCPUE for the
EU,Portugafleet.

9 Itis possible to compare number versus weight based CPUEs based on observer data, available for
fleet since 2011.

9 Itis possible to compare nominal CPUE trend betviigéSpain andeU Portugal by areas, asth fleets
operate in similar ways. Nominal patterns could be examaret submitted asubsequentWPEB
meetings

1 Annual change of monthly CPUE pattern based on change of operational data/fishing ground by year

not accounted for. Selection of data gsseasonality is important as well, and shoultubther explored

Is may be useful to present nominal CPUEguatbfEU,Portugafleet by area.

Thesensitivity analysipresentedntargeting effects using ratios and cluster analysis, demonstrated that
in this case, where most catches are composed by only 2 spg#oest{ark and swordfizhthe final
clusters are sirtar to theratios and as such there is akhno differences in using ratios or clustar.
some other casgmamely TaiwarChina) PCA aalysis have also been used and explained the targeting
effects better in the standardia process, and this could be explored in the future. The authors
explained that in this case where.

=a =

Japan blue shark longline standardised CPUE: observer data

140. The WHEB NOTED paper I0TC2015 WPEB11 30 Rev_1 which provided ampdate of standardised CPUE of
blue shark in the Indian Ocean estimated from observer data in the period between 1992 and@dihg the
following abstract provided by the authors:

fiThis document provided the update of standardized CPUE (catch number per 1000 hooks) of blue shark
caught by Japanese longline fishery in the Indian Ocean, based on Japanese observer data conducte
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between 1992 and 2014. As the operation observed in 20&B8glst biased to certain area, the
standardization was conducted without the data of 2013. The model selection based on information criteria
and statistical test suggested the zeritated negative binomial GLM was the best model among three type

of GLM (Poisson FLM, zerénflated Poisson GLM and zeifoflated negative binomial GLM). Throughout

the period analyzed, the standardized CPUE indicated relatively stable trend except fluctuation between 199¢€
and 2000. The estimate of 2013 was not obtained irstiy, however, neither continuously increasing nor
decreasing trend of abundance was suggested in this analysis

141. The WPEBNOTED the following:

1 This analysis was based on coverage by area (SE and S\Wdubhern bluefin tuntargetingsety. The
difference between fisheries operating here and the entire Indian Ocean needs to be exhaspatal
extent and coverage of fleet activities has reduced substantially from the historic period.

1 The percentage of positive sets should be reported in subsggaent

Japanblue sharklongline standardised CPUHogbook data

142. The WPEBNOTED paper I0OTGC2015 WPEB11 50 which provided anpdate of CPUE and catch for blue shark

caught by Japanese longliner during 1871993 in the Indian Oceamcluding thefollowing abstract provided

by the authors:
fiThis document paper presents the estimates of -gatehnit-of-effort (CPUE) and catch of the blue shark
caught by Japanese longline fishery in the Indian Ocean during-1992 with the improvement of
standardzation methods. CPUE was standardized using-adtated negative binomial model after the data
filtering on the basis of more than 54 % report
number of sets). A stepwise approach is used to ehthespreferred explanatory variables and the best
model is selected based on the AIC. Annual changes in the CPUE suggested that the historical populatior
trend of blue shark during 19711993 were relatively stable with annual fluctuations. Annual chaimgesal
catch number had increased until mids 1980s and then decreased untd 1990.

143. The WPEBCONGRATULATED the authors on the improvements made to the standardisation of blue shark
CPUE for the Japanese ldimg fleet operating in the Indian Ocean.

144. The WPEBNOTED the following
T The filtered data produced using approaches presented inl@d&ir2015 WPEB11 51 (see below)
were analysed using stepwise regressions.
I Flat trend and slightly difient thannominal trendwas quite different from what wagported in
previous Working partylOTCi 2014 WPEB1G 26) (seeFig. 1).
1 Allfleet operationsvere usedr{ot onlysouthern bluefin tuna area®jorthern and Southern aressre
covered in fishing effort prior to 1998 suchthe anasis may not be representative of the entire Indian

Ocean.
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Fig. 1 Differences in the approaebpresentedbetween the 2012 and 2015 WPEB meetifigie2015analysis uses a
filtered data sewith setsof areporting rate of 54% on set by set operations, versus the 2012 andligfisised vessels
where repding rates wee exceeding @6 (based on an ICCAJtudy).

Taiwan,China blue shark standardise CPUE

145. The WPEBNOTED paper IOTGC 2015 WPEB11 52Rev_1which pgrovided an pdated and revised standardised
catch rate of ble sharks caught by the Taiwan,Chioiagline fishery in the Indian Oceancluding the following
abstract provided by the authors:

fithebl ue shark catch and ef fofoTaiwanedeldrge loffigline fishing essels v e
operating in the Indian Ocean from 20Q813 were analyzed. Based on the fishing grounds of the target
species, three areas, namely, A (north of 10°N), B €10™S), and C (south of 10°S), were categorized. To
cope with the large percentage of zero shark catch, the catch per unit effort (CPUE) of blue shark, as the
number of fish caught per 1,000 hooks, was standardized usingsdpdeltaognormal model that treats

the proportion of positive sets and the QPUOF positive catches separately. Standardized indices with 95%
bootstrapping confidence intervals were reported. The standardized CPUE showed a stable trend for blue
sharks from 2004 to 2008 and increased steadily thereafter with peaks in 2012 andh2Qdt&arply increase

of CPUE in this period might be because most ob
shark catch rate and low zewatch of blue shark occurred in that year. The results obtained in this study
can be improved if longaime series observers' data are available.

146. The WPEB NOTED the following:

1 Area C was driving the CPUE up if effort shiftedstmuthern bluefin tunarea where blue shark density
higher than other areas.

9 reconsideration of modistructure of CPUE standasdtionshould be undertakeas Area A has almost
no information, Area B was primarily driven ljgeye tunarppical areas and Area C contains sets
targeting two different speciesqutherrbluefin tuna and albacoye

1 unrealistic sudden large increase€RUE in Area C would be due to the change of operational pattern
such as shift of targeting or fishing ground, and thus this increase should not reflect actual dynamics
population in Area A. dinga target cluster or some other factor to explain tisha@ges in targeting
needs to be considered further

9 to use larger number of categories for HPB explanatory variables aarif@mnalongline vessels
actually targets 4 or more species in the period analysed.

1 the authors recalculatstandardsed CPUE oblue sharkcaughtby TaiwanChina longline vessels

147. The WPEBNOTED that based on these advises, CPUE of Taiwan,China longline vessels was recalculated usi
a revised model. First, data of vessels believed to target shark (apparently lower zero catch ratio than othe
recorded in 2012 and 2013 was eliminated from tladyais. Area stratification were-gesigned for four areas
(A (north of 10°S, east to 70°E), B (north of 10°S, 7D2B°E), C (south of 10°S, 20®B°E), D (south of 10°S,
60°E120°E) and he effect of gear configuratiqiiPB) was categosed into the far classes of-9, 1012, 13
14, and >=1%o0 adjust the change of CPUE by different target species. With these modifications, unrealistic sudde
decrease was disappeare@( 2) and the model seems adequately adjusted the effiecget species, operational
area and season. The new Taiwan,China CPUE was subsequently used for the input of stock assessment m
of blue shark.
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Fig. 2. Blue Shark. TaiwaiChina revised blue shark CPUtbminal andstandardised.
8.2.2 CPUE discussion summary
The WPEBNOTED that possible interactions of year with other covariates could be explored

The WPEBREQUESTED that any future CPUE analysis papers include model comparisons and residua
di agnost i cQGuidelinessfor hepresétibneof GPUE standardisations and stock assessmend e | s 6
adopted by the SC in 2014 (IOT2015 WPEB11 INF01). Comparison of catch to derived CPUE should be
examined and detailed in the meeting paper.

The WPEBNOTED a broader issue of using number orgie$ for standardisation, and what may be a better
way to standardise. The issue was examined in ICCATf@ntl not to beroblematic if the same sizes were
targeted, but could produce bias the analysis if different size categories are caught anthasthutardiation.

The WPEBNOTED the following regarding the state of CPUE analysis for fleets with important catches of blue
shark in the IOTC area of competence:

1 Uncertainty remains on threpresentativeness the spatial coverage agbpropriatespatial units fothe
CPUE stadardisation for some fleets

1 Trends in standardised CPUE differ among fleets that operate in the same area, and efforts should be
to understand why there are these differences for the main longline fleets operatmtairaseas.

1 Fleet effects should be examined in subsequent years, and appropriate methods of dealing with zero catc
using alternative methods, like the hurdle models (e.g. Delta approach), and zero inflated models should
explored

1 In general thenethods to deal with bycatch species in longline fisheries have improved substantially.

The WPEBAGREED that study of environmental data (e.g. climate index and/or factors affecting catchability)
in relation with CPUE changes should be encouraged as awtanptool in understanding shaerm CPUE
spikes.

The WPEBNOTED that of the blue shark CPUE series available for assessment purposes, the EU,Portug
EU,Spain, Japaand Taiwan,China series are to be used in the final stock assessment ma0eks, ifor the
reasons discussed abowég( 3).

1 EU,Spain 2001 2013 from document I0TC2015 WPEB11 25.

1 EU,Portugal (2002014 from document IOTC2015 WPEB11 26.

1 Japanéarly 19751993; late 19922014 from documerg|OTCi 2015 WPEBL1i 30 Rev_110TCi

2015 WPEB11 51
1 Taiwan,China2004 2012 from document IOTC2015 WPEB11 52 Rev_1
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Fig. 3. Blue shark: Comparison of the blue shark standardised CPUE series for the longline Ji@gta ¢early, 1975
1993),Japan (late, 1992014),EU,Portugal 2000 2014, EU,Spain 2001 2013, and Taiwan,China2004 2012.

8.2.3 Stock assessments (including data poor approaches)
Blue shark: Summary of stock assessment models in 2015

154. The WPEBNOTED Table 3 which provide an overview of the key features of each of the stock assessment:
presented in 2015 for the Indian Ocemide assessments (3 model types). Simildrbhle4 (IOTC Data) and
Table5 (Trade Dataprovides a summary of the assessment results.

Table 3. Blue sharkindian Oceanwide assessments. Summary of final stock assessment model features as applied
the Indian Ocean blue shark resource in 2015.

Model feature BSSPM SRA SS3
(Doc# 27) (Doc# 49) (Doc# 28Rev_])
Software availability Private 2/: sretglal gggz NMFS toolbox
Population spatial structure / are 1 1 1
Number CPUE Series 4 No 5
Uses Catcfatlength/age No No Yes
Age-structured No No Yes
Sexstructured No No Yes
Number of Fleets 1 1 8
Stochastic Recruitment No No Yes

Table 4. Blue sharkIndian Oceanwide summary of key management quantities fromahsessments undertaken in
2015, using IOTC dataas the basifor historical catch estimateRoint estimates are the median values across all
models.

Manadgement BSSPM SRA SS3
9 (Doc# 27) (Doc# 49) | (Doc# 28 Rev_1)
2014 catch estimate (t) 33,714
Mean catch from 2040
2014 (1) 29,629
h(steepness) n. a. n.a. 0.5
MSY (1,00 33.20 19.47 9.53
(80% CI ; r| (17.1462.78 * (1228. 2 (4.i868.)84
Data perio 19520014 19520014 1921014
LL: Japan; n.a. LL: Japan,
. EU,Portugal, EU,Portugal,
CPUE seri EU,Spain; EU,Spain,
Taiwan,China Taiwan,China
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Japan- ( n. a. Japan, early
2014) ; (19711992)
EU, Port Japan late (1992
( 20DM1 4 2014) (2013 n.a.
.| EU, Spai-n EU,Portugal
CPUE peri 2013) ; (20002014)
Tai wan, EU,Spain (2001
(20001 4 2013)
Taiwan,China
o@en13
Fusy 0.15 0.12 0.14
(80% C1); r| ( 07i101209* ( 010029 (0.060.23f
SRsvor w&@1, 00 2265 N a 16.50
(80% CI ; r|(117.71331.79* s e (13.30'27.00)
F20 Fmsy 0.87 1.53 3.53
(80% CI ; r| (0171248 ( 073.11 0 (1.1311568)*
B2of aBsv 1.31 1.09 na
(80% CI ; r ( 0121B* ( 01711836 e
SBofsSuBy 0.98
(80% CI : r na. n.a. (0.58 1.66)
B2044Boso 0. 66 0.55 na
(80% CI ; r| (01i1308* ( 010469 -
SBol4sSIB71 0.42
(80% CI : r n.a. n.a. (0.28 0.65)
_ 0,
8201481?;%5;()804 Ct n.a. n.a. n.a.
SBOi4S:Brrent ,
(80% CI: r n.a. n.a. n.a.
* 0ranged is a mini mum and Ubalboriglime ma. vrotavaéable f |

Table 5. Blue sharkindian Oceanwide summary of key management quantities frittea assessments undertaken in
2015, using Trade datas the basis for historical catch estimafsint estimates are the median values across all
models.

Manadgement BSSPM SRA SS3
9 (Doc# 27) (Doc# 49) | (Doc# 28Rev_))
2014 catch estimate (t) 141,571
Mean catch from 2010
2014 (1) 129126
h(steepness) n. a. n.a. 0.5
MSY (1,00 149. 38§ 95. 05 56.89
(80% CI; rl (83.39269.79 *| ( 71i166 . | (28.2484.89*
Data perio 198200 1 4 195200 1 4 19v2101 4
LL: Japan; n.a. LL: Japan,
. EU,Portugal; EU,Portugal,
CPUE seri EU,Spain; EU,Spain,
Taiwan,China Taiwan,China
Japan- ( n. a. Japan, early
2014) ; (1971:-1992)
EU, Port Japan late (1992
(200014 2014)(2013 n.a.)
.| EU, Spai-n EU,Portugal
CPUE peri 2013) ; (20002014)
Tai wan, EU,Spain (2004
(20001 4 2013)
Taiwan,China
o0@edn13
Fusy 0.16 0.11 0.14
(80% CI ; r (0i0129 * ( 0 i0RY (0.06'0.23)*
SkRsvor wiB1, 0C 995. 93 noa 92.6
(80% CI ; r (559.51 ' ' (77.7 147.00)*
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1,391.5) *
Fs o Fats v 0.90 1.38 2.52
(80% CI ; r (0i23%xp * ( 0i23.80 2| (0.9610.48)*
By o f as v 1.25 1.05 a
(80% CIl; | (0ixly * (0119.750 o
SBofsSuBy 1.01
(80% CI ; r n-a. n-a. (0.57 1.52)
B2of4Boso 0.62 0.53 na
(80% CI; r| (0i108 * (070479 o
SBolsSB71 0.42
(80% CI ; r n-a. n-a. (0.27 0.59)*
8201481?2%5;%50% c n.a. n.a. n.a.
SBOA4S:Brrent,
( 80% CI : r n.a. n.a. n.a.
* O0rangeb6 is a mini mum and LUbhaboriglime ma. v reotavatable f

Bayesian StateSpace Production Model (BSSPM)BIue shark
155. The WPBNOTED paper IOTC 2015 WPEB11i 27 which provided greliminarystock assessment of blue shark

caught in Indian Ocean using a Bayesian S&gace Productio Model (BSSPM) including the following

abstract provided by the authors:

fiBayesian statspace models were fitted to four standardized catch rates of blue Smamkaceglaucad

caught in the Indian Ocean. Estimations of catches as reported in thed@@kases were the base case,

though alternative estimation of catches was considered in the sensitivity analyses. Uncertain is high as
indicated by the wide posteriors of parameters. The preliminary estimations showed in this paper indicate
that biomas®f blue shark population is above the biomass at MSY, but the harvest rate is close or above

the harvest rate at MSY.

156. The WPBNOTED the key assessment results for tH8SBM asshown below Tables6 and7a andb; Fig. 4).

Note thatK2MSM projections wer@otrun due to large uncertainty in catch estimates.

Table 6. Blue shark Key management quantities from the33/1 asessment, for the Indian Oce&mint estimates

are medians across all models.

. Aggregate Indian Ocean Aggregate Indian Ocean

Management Quantity 99 %IOTC—DB) 99 ('QI]'RADE—DB)
2014 catch estimate (t) 33,714 14871
Mean catch from 201014 (t) 29,629 12B26
MSY (1000 t) (ange across athodel3 (17.1462.79 (83.3926.99
Data period (catch) 19520014 19820014
Fusf range*) 0.15 0.16
MS 9 ( 070129 ( 070129

226.15 995. 93
Skswr w&@1, 000 t) (r (117.71331.79 * (559.511,391.5) *

0.87 0.90
Foofmsy( r ange™*) (0249 * (0125 *

1.31 1.25
BaoksBsv( r ange*) (0i27.015) * (01X13 *
SBof{sSuBY range*) n.a. n.a.

0. 66 0.62
B2oi4Boslor ange*) ( 011308 * ( 071208 *
SBoflsSBA1r ange*) n.a. n.a.
B2014B1gso, r=o(range*) n.a. n.a.
SBolasSBrredtr arBg e *) n.a. n.a.

* 6ranged is

a

mi ni

mum and maa ot anailatmie v a |

ue
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Aggregate Indian Ocean(IOTC -DB) Aggregate Indian Ocean(TRADE -DB)
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Fig. 4. Blue shark: BSSPM aggregated Indian Ocean assessment Kolferpilet median values of the last point
Circles stand for the calculations based on IOTC estimations of catches, while triangles stand for the calculations bz
on estimations of catches lealson trade markets. CPUE series: JapanilZ8®2 (JPN.Later); EU,Portugal 2000t
(PRT); EU,Spain 200113 (SPN); and Taiwa@hina2004 14 (TWN).

Table 7a. Blue shark BSSPM aggregated Indian Ocean assessment Kobe |l Strategy NPatipability percentage)
of violating the MS¥based reference points for nine constant catch projeaising IOTC DB (average catch level
from 2012 14 (31,759), £ 10%, £20%, +30% and #0%) projected for 3 and 10 yeaidote: K2ZMSM projections
were not run due tolarge uncertainty in catch estimates.

Reference point Alternative catch projections (relative to the average catch level from 2012014, 31,759 t) and
and projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bwmsy; Frarg = FMSY)
60% 70% 80% 90% 100% 110% 120% 130% 140%

(19,055t) (22,2311) (25,407 1) (28,583 1) (31,7591) (34,9351) (38,1101t) (41,2861) (44,462 1)

B2017< Bmsy
F2017> Fusy

B2024< Bumsy
F2024> Fusy

Table 7b. Blue shark: BSSPM aggregated Indian Ocean assessment Kobe |l Strategy Aalahility percentage)
of violating the MSY¥based reference points for nine constant catch projeatging TRADE DB(averag catch level
from 2012 14 (134,212), £ 10%, £20%, +30% and #0%) projected for 3 and 10 yeaifdote: K2ZMSM projections
were not run due to large uncertainty in catch estimates.

Reference point Alternative catch projections (relative to the averagecatch level from 20122014, 134,212 t) and
and projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bwmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%

(80,527 1) (93,9481 (107,3691) (120,790t (134,2121) (147,6631) (161,0541) (174,4751) (187,896 t

B2017< Bmsy
F2017> Fusy

B2024< Bumsy
F2024> Fusy

157. The WPEBNOTED thefollowing with respect to the BSSPM modelling approach presented at the meeting:
1 Models fitted using theatches estimations of IOTC converged fast, but the convergence of models
fitted to catches estimated based on trade were more difficult to achieve.
1 Most of the datasets do not convey information about the parameters of the models.
9 Priors of r strongly décts the posterior distributions of MSY and current stock status.
1 Uncertainties on the estimations of parameters and of the benchmarks were high as indicated by 1
wide credibility intervals as calculated based on the posterior distributions.
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1 CPUE seriesvere conflictive. Calculations based on the Portuguese time series indicate that the stoc
is probably overfished or subject to overfishing, while the calculations based on the other series indica
the stock have been not overfished in the last few y&stsmations of benchmarks (e.gxsff as
calculated using IOTC catches or Trade catches were very different due to the large differences of t
scales of the catch estimations. However, the time trends of thg & B/Bnsy ratios were similar.

i Estimaions of MSY were close to the recent catches, which is an indication that the catches should n
increase in the future.

1 K2MSM projections weraotrun due to large uncertainty in catch estimates.

Stock Reduction Analysis (SRA): Blue shark

158. The WPBNOTED paper I0TG 2015 WPEB11 49 Rev_1which provided ateck assessment of blue shark in
the Indian Oceanding a Stock Reduction Analysis (SRA), including the following abstract provided by the
authors:

fiwe conduct stock assessments for Indian Ocean bluewstingkdata 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 fishing effort or CPUE. Known population growth rate will improve the
assessnig result. In this paper, we assume that the species analysed, in 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 datagranalysis. For blueshark the geometric mean virgin
biomass was about 173.3 to 559.7 thousand tonnes, and the intrinsic population growth rate is about 0.245
(0.080.73 95% CI). The entire stock can support a MSY of nearly 19.1 thousand tonnes. Citdh leve
recent year may have been too high, and likely overfishing is occurring on the stock. Using Trade based
data indicated that the yield targets were higher, 95K though relative reference points on both F and B
were between 1.38 and 1.53:{HFMSY)and 1.051.09 (Bo1/BMSY). Estimates for BO also differed
substantially when trade based catches were useel2(h.Mt), but more plausible for an area like the
Indian Oceard

159. The WPBNOTED the key assessment results for 8iRA as showrbelow (Tables8 and9a, [ Fig. 5).

Table 8. Blue shark: Key management quantities from the SRA assessment, for the IndianRoaaagstimateare
thegeometric mean®oint estimates are the median values across all models.

. Aggregate Indian Ocean Aggregate Indian Ocean
Management Quantity 99 %IOTC-DB) 99 (?’RADE-DB)
2014 catch estimate (t) 33,714 141,571
Mean catch from 201@014 (t) 29,629 129,126
19. 47 95. 05
0,
MSY (1000 1) (80% CI) (12i128020) (711166 . 90)
Data period (catch) 1950 2014 19520014
0.12 0.11
Fusy (80% CI) ( 0 iy ( 0 iy
Sksvor wiyB1l, 0(800 Ct)) n. a. n. a.
1.53 1. 38
F2014Fusy (80% CI) (0i%.110) (0i23.80 2)
B2014Bwmsy (80% ClI) ( 01].'1&2@9 ( 01].'190755 0)
SB2014SBusy (80% ClI) n.a. n.a
B2014B 1250 (80% Cl) ( 001"042&5 ( 00].'04553
552011881950(80% C|) n.a. n.a.
3201151950, F:o(80% C|) n.a. n.a
852011851950, F:o(80% C|) n.a. n.a

n.a.: not available
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Fig. 5. Blueshark:SRA aggregated Indian Ocean assessment Kobe plot showing stock status indicator for the last pc
(2014) across all feasible14,000) options for the IOTC DHeft panel) and TRADE based dataseight panel).

Table 9a. Blue shark:SRA aggregated Indian Ocean assessment Kobe Il Strategy NPaibbability percentagedf
violating the MS¥based reference points for nine constant catch projections usingDBT&verage catch level from
201214 (31,759), £ 10%, +20%, +30% and #0%) projected for 3 and 10 years

Reference point
and projection

(Btarg = Bwmsy; Ftarg = FMSY)

Alternative catch projections (relative to the average catch level from 2012014,31,759t) and
probability (%) of violating MSY -based target reference points

timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(19,055t) (22,2311) (25,407 t) (28,583 1) (31,7591) (34,9351) (38,1101) (41,2861) (44,462 1)
B2017< Bmsy 19 23 27 31 35 39 42 46 50
F2017> Fusy 48 58 68 76 84 91 97 100 100
B2o2a< Bmsy 31 41 52 61 70 78 85 92 96
F2024> Fusy 46 59 72 82 91 98 100 100 100

Table 9b. Blue shark:SRA aggregated Indian Ocean assessment Kobe |l Strategy Maobxability percentagedf
violating the MSY¥based reference points for nine constant catch projeatging TRADE DB(averag catch level
from 2012 14 (134,212), + 10%, £20%, £30% and #0%) projected for 3 and 10 years.

Reference point
and projection

(Btarg = Bwmsy; Ftarg = FMSY)

Alternative catch projections (relative to the average catch level from 2012014, 134,212 t) and
probability (%) of violating MSY -based target reference points

timeframe
60% 70% 80% 90% 100% 110% 120% 130% 140%
(80,5271) (93,9481) (107,36%) (120,790t (134,2121t) (147,6631) (161,054t) (174,475t%) (187,896t
B2017< Bumsy 3 5 6 8 10 12 14 16 18
Fo017> Fusy 19 26 34 43 52 60 68 76 82
B2024< Busy 0 6 16 25 34 42 50 58 65
Fo024> Fusy 19 26 37 48 59 70 80 88 95

160. The WPEBNOTED thefollowing with respect to th€RA modelling approach presented at the meeting:
The data was highly uncertain and given it relies only on catch data this method is probably nc

appropriate.
As there is a high degree of uncertainty inltfdgonesiarcatch, and this fishery needs to be examined

carefully as it accounts for close to 60% of the catch.

)l
1
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T The results were consistent with a much techor e
the relative values of current biomass to optimal levels remain consistent across approaches.

9 Trade based estimates provided more plausible results\@rdis the IOTC DB, and was consistent
with values estimated in the Pacific Ocean and AtlaDtean.

Stock Synthesis 111(SS3

161. The WPBNOTED paper IOTC2015 WPEB11 28 Rev_2 which provided ateck assessment for blue shark in

the Indian Ocean using Stock Synthesis Il (S88)Juding the following abstract provided by the authors:
fiThis paper presnts the first stock assessmh of blue shark in the Indigdcean. The assessment uses the
stock assessment model and computer software known as Stock Synthesis (version 3.24f
http://nft.nefsc.noaa.gov/Download.html). The blue shark assessment modebhdge atructured (30
years), spatially aggregated (1 region) and two sex model. The catch, effort, and size composition of catch,
are grouped into 8 fisheries covering the time period from 1971 through 2014. Data collected previous to
1971 are not consideréd this analysis. Blue sharks are most oftanght as bycatch in the Indiarc@an
tuna fisheries, though some directed mixed species (sharks and tunas/billfish) fisheries do exist.
Commercial reporting of landings has been minimal, as has informati@ndieg the targeting and fate
of blue sharks encountered in the fisheries. Useful data on catch and effort is mostly limited to recent years,
a time series of historical catch has been estimated based on reported effort and observed catch rates.
Multiple data gaps relating to the true state of nature with respect to catch and abundance trends were
overcome through the use of integrated stock assessment techniques and the inclusion of alternative data.

162. The WPBNOTED the key assessment results for #83as showrbelow (Tablesl0andlla, by Fig. 6).

Table 10. Blue shark: Key management quantities from the SS3 assessment, for the IndiarPOic¢@stimates are
the median values across all models.

: Aggregate Indian Ocean Aggregate Indian Ocean
Management Quantity (I0TC Catch) (Trade Catch)
2014 catch estimate (t) 33714 141571
Mean catch from 201@014 (t) 29,628 129199
9.53 56.89
MSY (1000 1) (BO%C) (4.61 15.69 (28.24 84.8§
Data period (catch) 1971 2014 1971 2014
0.14 0.14
*
Fus( T ange™) (0.060.23) (0.060.23
16.90 92.6
SEswr wiHB1, 0(0r0argq (13.30 27.00 (77.7147.00
FooFusy(range*) 3.52 2.2
(1.13i 15.68) (0.9610.48)
Baoladsv( r ange*) n.a. n.a.
0.98 1.01
*
SBolsSEB(Tranger) (0.58i 1.66) (057 1.52)
B2odsBosor ange™*) n.a. n.a.
0.42 0.42
SBolsSBAirange™) (0.28i 0.65) (0.27i 0.59)
B2014B19s0, F=o(range? n.a. n.a.
SBolsSBrredi aRpe *) n.a. n.a.
* 6ranged is a mini mum and maamnotanaiame val ue of
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Aggregate Indian Ocean(lIOTC -DB) Aggregate Indian Ocean(TRADE -DB)
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Fig. 6. Blue sharkSS3aggregated Indian Ocean assesnt Kobe plot for the 20$timate based on a range of models
explored with varying steepness, and fits to CPUE series. Note that these are for different dataset, namely the IOTC
and Trade based datasets (IOTC DB: left panel and TRADE DB: right pHoé&d)that one point is nehown on the

left panel due to an extremeofz/Fmsy vValue of 15.6.

Table 11a. Blue shark: SS3 aggregated Indian Ocean assessment Kobe |l Strategy Raldhility percentagedf
violating the MS¥based reference points for nine constant catch projections using IOTC DB (average catch level fro
2012 14 (31,759), £ 10%, £20%, £30% and #0%) projected for 3 and 10 yeahtote: K2ZMSM projections were

not run due to large undamty in catch estimates.

Reference point Alternative catch projections (relative to the average catch level from 2012014, 31,759 t) and
and projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bwmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%

(19,055t) (22,2311) (25,407 1) (28,583 1) (31,7591) (34,9351) (38,1101) (41,2861) (44,462 1)

B2017< Bmsy
F2017> Fusy

B2024< Busy
F2024> Fusy
Table 11b. Blue shark: SS3 aggregated Indian Ocean assessment Kobe Il Strategy Mal@hility percentagedf

violating the MSY¥based reference points for nine constant catch projeatging TRADE DB(averag catch level
from 2012 14 (134,212), £ 10%, £20%, +30% and #0%) projected for 3 and 10 yeaidote: K2ZMSM projections

were not run due to large uncertainty in catch estimates.

Reference point Alternative catch projections (relative to the average catch level from 2012014,134,212 t) and
and projection probability (%) of violating MSY -based target reference points
timeframe (Btarg = Bwmsy; Ftarg = Fmsy)
60% 70% 80% 90% 100% 110% 120% 130% 140%

(80,5271) (93,9481 (107,3691) (120,7901) (134,212t) (147,6631) (161,0541) (174,4751t) (187,896 t

B2017< Bmsy
F2017> Fusy

B2024< Bmsy
F2024> Fusy
163. The WPEBNOTED thefollowing with respect to the SS3 modelling approach presented at the meeting:
1 The growth parameters used were from other oc&ewgonspecific growth parameters should be used

in future assessments.
1 CPUE series does not run the entire length of the catch and could be problematic in the model fitting.
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1 Length composition catch size changes seasonally and yearly, and a yearlganodéladdress this.
Quarterly models are possible only if data were available at that step. Seasonality should be examinec
future models.

1 The initial valuef steepnesgsed were lower than those used forrtbeh Atlantic (Steepnessf 0.73,
adoptel for the northAtlantic blue shark and subsequent runs included the rangge007.

I There were critical data issues. Alternative catch series should be examined if available. A lot of tim
was spent on adjusting tli@al three years of the trade basetireates using the target speciesch
datafrom the IOTC database which are likely to be severe underestimbbestrade base estimates
provided more plausible estimates of virgin biomass given that they were on a scale more similar to tl
north Atlantc and Pacific oceans.

1 NoK2MSM matrices were generated as there was a large uncertainty in the catch series.
8.24 Selection of Stock Status indicators fbfue shark

164. NOTING that thestandardised CPUE series produced in 2015 were often conflicting, and that the catch serit
from the I0TC database were not considered realistic, the WAREHBEED that wsing a range ofmodelruns
should be used in developinglativestock statusidvice, ht not for absolute measures abimass or yield

165. NOTING the large advance in the current state of knowledge of blue shark in the Indian Ocean, and that t
assessments carried out in 2015 were essentially giving the same outlook on the stock, tHEGREEB that
the ensemble of information from the assessments should be used for developing stock status advice.

Parameters for future analyses: CPUE standardisation and stock assessments

166. The WPEBAGREED that in order to obtain comparable CPUE standardisafmmshark specieghe set of
parametersletailed inTable 12, if available, could be used for the standardisation of CPUE analysis @y 201
which could then be used as indices of abundance for the stock assessments forlblaadimher species if
available).

Table 12. A selection of the possible parameters for the standardisatlineshark CPUE series.
CPUE standardisation

Value for CPUE standardisation

parameters/approach
Model ZIP Models, Delta_og Normal/Poisson/LogNormal/Tweedie
Area As appropriate for each series
CE Resolution Operational data on a one by one spatial resolution
GLM Factors Year, Quarter, Area, HBF, environmental indicators, species ratios + inter:

167. The WPEBNOTED that the model parameters containeddile 13 were used fully or partially in the rangé o
assessment models undertaken in 2015katdor continuity purposes should be usedof@iminary base case
analysis, withappropriate sensitivity run&evision of the parameters should be undertaken prior to assessments
being undertaken to ensure the most up to date, and region specific parameters are used.

Table 13. Blue shark: Model parameters footentialuse in future hse case and sensitivity stock assessment runs.
Biological parameters Value for assessments

Sex ratio 1:1
Age (longevity) 30+ years
Natural mortality Sex specific and age specific, Age spedifites for 1 to 30 (Fe Males) are 0.366,

0.245, 0.1950.168, 0.151, 0.139, 0.130, 0.124, 0.119, 0.115, 0.112, 0.110, 0.10
0.106, 0.1 (age 15+)

Males (230) are 0.359, 0.245, 0.195, 0.166, 0.147, 0.134, 0.125, 0.118, 0.112, "
0.104, 0.101, 0.099, 0.097, 0.095, 0.09 (15+)

VB Curves fromPacific used (Nakano 199k¥0.15,linf= 234 for females. For male
k=0.138, linf=274.

Weightlength allometry Allometric, a=3.293é06, b=3.225

Growth formula

Maturity 50% mature at age 5, lengblsed logistic curve

Fecundity 25 pups/femd

Stockrecruitment Bew-Holt, h=0.3,0.5, 0.7

Other parameters

Fisheries LL specific, and MISC category should be split into sHark, GN and others
Abundance indices Japan CPUE, Portugal CPUE, Spain CPUE and Ta@WanaCPUE
Selectivity Double Normal, Logistic
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Review ofdata needs and way forward foine evaluation of shark stockscatch data reconstruction

168.

169.

170.

171.

172.

8.3

173.

174.

175.

176.

177.

NOTING that reconstructing catch data is very important and will have a greattimmpéoe models and
projections, he WPEBAGREED that this issue be examined thagbly in the upcoming years for assessment
purposes

The WPEBREQUESTED that the WPEB Chgpersonwork with CPCs individually or jointly if possible, to
develop and refine data which can be used in catch reconstruction. In doing so, full account slaked bk t
data quality with respect to deficiencies in accurate reporting, as well as for the estimation of catch and discar
This would be done in collaboration with the IOTC Secretariat-sgssionally. CPCs should facilitate the sharing

of informationfor this task, including information coming from national obsesaremesguaranteeing that it

will be used under strict confidentiality rules.

The WPEBAGREED thata short inteisessional meeting is conducted with a small group of scientists to work
mainly on blue shark catch data reconstruction to be used for stock assessment in subsequertieyears.
Chairperson and IOTC Secretariat shall work intersessional to develop a budget and seek funding for the meet

The WPEBNOTED potential alternatives focatch estimates that could be used for comparative purposes,
including estimating shark catches based on target species catches, generating catch estimates from shark fin
data,from transhipment datand from shark catch rates and effort. Theserateve catch estimates should be
presented at future sessions of the WPEB for reaeavincorporation withithe IOTC DB. In addition methods

to estimate catches after 2011 need to be developed as the trade data is only reliable to 2011.

The WPEBNOTED that in the Indian Ocean there are more uncertainties than in other Oceans as there is le
information on the fishery and biolog¥his information gap needs to be addressed with studies that address thes
critical uncertainties.

Development ofmanagementadvice for blue shark and update of the Executive Summary for the
consideration of the Scientific Committee

The WPEBADOPTED the management advice developeddioieshark in IOTC fisheries for tuna and tulitee
speciesas provided in the draft resourstck status summamand REQUESTED that the IOTC Secretariat
update the draft stock status summarylime sharkwith the latest 204 catch datgif applicable) and for the
summary to be provided to the SC as part of the draftixe Summary, foits consideration:

0 Blue sharksPrionace glaucai AppendixIX

OTHERS SHARKS AND RAYS

Review new information on other shark and ray biology, stock structure, bycatch mitigation measures,
fisheries and assciated environmental data

9.11 Value chain analysis: Madagascar shark fisheries

The WPEBNOTED paper IOTG2015 WPEB11 17 which provided areliminary value chain analysis of shark

fisheries in Madagascancluding the following abstract provided by the authors:
iMadagascar ¢6,50@kmn) eastire camprises the most diverse and extensive simatove
habitats in the Western Indian Ocean, supporting an estimated 123 shark and ray splesiks. have
featured in Madagascarodés fisheridedsastadyrat ae 16862980
Globally, shark fins are one of the most highly valued seikitens and represent a criticahd significant
source of cash for some of MaTtheglalskak finGrade is estomatadt e d
to beworth between US$46800 million a year. Increases in tlshark trade over the last two decades is
closely linked to economic growth in China, where the maskebdncentrated, and the ripple effects of this
increase in demand have been felt worldwideer8ific estimates for the number of sharks killed annually
can be up to 100 million individuals and sharks arethe whole overexploited. Today, thirty percent of all
shark and ray species are now classifiedfdsr e at ened 6 or 0 Ne aion adctrding @t e n e
the IUCN Red List, although this numbeilikely to be higher given that the status of almost half (47%) of
shark species cannot be scientificalisessed due to a lack of dafia(see paper for full abstract)

The WPEBAGREED that thevalue chain analysis undertaken by the authors, was a useful addition to the worl
of the WPEB, especially as sog@goonomic studies have largely been neglected in the past.

The WPEBWELCOMED the work on the reconstruction of shark catches in the Madagastars and
ENCOURAGED further effort focused on historical shark catch reconstruction.

The WPEBNOTED that:
1 There is asubstantial amount of sharks estimated to be caught by IUU vessels in Madagascar waters.
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1 Gillnets of a length from 2.5 to 7 kms areduently used within the Madagascar EEZ, and more
specifically in the Mozambique channel.

178. The WPEBREQUESTED that once the shark catch history reconstruction is complete, that the authors share
with the IOTC Secretariat and WPEB for addition to the avé®©TC database for shark catches. Similarly, the
WPEBENCOURAGED all IOTC CPCs to undertake similar shark catch reconstructions and report to the IOTC
Secretariat in 2016.

9.1.2 Sri Lanka shark fisheries

179. The WPEBNOTED paper 10TC2015 WPEB11 18 Rev_1which examined thempact of policies on the
conservation of sharks in the large pelagic fishagluding the following abstract provided by the authors:

fiSharks are of great commercial importance in the marine fisheries sector in Sri Lanka. They are taken in
large quantities for human consumption, especially to obtain shark fins, which is an export oriented product
and to a lesser extent for the extraction of liver oil. Though pelagic shark catches are incidental te or a by
catch of fisheries mainly targetingna in Sri Lanka, sharks are mostly harvested for their fins.
The annual shark production has been estimated at 4392, 3177, 1828 and 1611 MT respectively in 2011
2012, 2013 and 20141 (see paper for full abstract)

180. The WPEBNOTED that the paper progted information on landings so the discarded quantities are unknown.

181. The WPEB NOTED the difficulties with the identification of landed sharks which are not whole and
ACKNOWLEDGED the usefulness of shark identification cards in their sampling programme.

9.1.3 Common thresher shark: Presence in the Indian Ocean

182. The WPEBNOTED paper I0TC2015 WPEB11 19 which examined whether theommon thresher shark
(Alopias vulpinuyoccur in the tropical Indian Oceancluding the following abstract provided by the authors:
fiPresence of common thresher shAt&piasvulpinusin the tropical Indian Ocean is questioned referring
to absence of validated recent occurrences and doubtful observations in the past. Collection of georeferencel
morphological data with simultaneous phamcumentation and genetic sampling is suggested as a solution
to resolve uncertainties in Alopiid species distribution, occurrence and abundance.

183. NOTING that Alopias vulpinuds unlikely to occurin tropical regions of the Indian Ocedbout is yet to be
confirmed, he WPEBENCOURAGED cooperationramong CPCs for genetic apthoto sampling in order to
document any occurrence Afopias vulpinusn these areas.

184. The WPEBRECALLED that any sampling prograni thresher sharks must first be received and theroapgdr

by either theWPEB or by the Scientific Committeas detailed paragraph 7 of IOTC Resolution 12/09 which

states:
P a r aScienfific obBervers shall be allowed to collect biological samples (vertebrae, tissues, reproductive
tracts, stomachs, skinisgles, spiral valves, jaws, whole and skeletonised specimens for taxonomic works
and museum collections) from thresher sharks that are dead at haulback, provided that the samples are
part of the research project approved by the IOTC Scientific CommittelOTaC Working Party on
Ecosystems and Bycatch (WPEB)). In order to obtain the approval, a detailed document outlining the
purpose of the work, number and type of samples intended to be collected and théesypaiial
distribution of the sampling work reube included in the proposal. Annual progress of the work and a final
report on completion of the project shall be presented to the IOTC WPEB and the IOTC Scientific
Committee 0

9.14 Madagascar shark fisheries

185. The WPEBNOTED paper 10TC2015 WPEB11 21 Rev_1which detailed sharkcatch characteristics for
Malagasy longliners from 2010 to 2Qidcluding the following abstract provided by the authors:

fiFrom 2010 to 2014, Malagasy national fleet deployed on average 7 longliners less than 24 meters operating
in the eastern part of Madagascar's EEZ. They deploy 800 to 1300 hooks per set and do short cruises of 4 t
7 days to maintain their catch fresh. The main targeted species are tuna and swordfish but some billfish
species and sharks are taken as bycatch. Thkitian of shark catch by these longliners in recent years
(from 2010 to 2014) is presented in this paper. The data have been collected from the catch declarations by
the fishing companies. The total fish catch of the longliners is estimated at 177hten2G10 with an
average of 443 tons per year. The largest proportion of catches concerns the targeted species, primarily tuna:
(45%), then billfish (20%). Sharks represented 13% of catches. Note that the trend of total catch is decreasing
since 2010, theame for sharks from 85 tons in 2010 to 45 tons in 2014. However, during the last for years,
the cdch per unit effort (CPW&) has been globally increased. (see paper for full abstract)

186. The WPEBREQUESTED that the authorgrovide additional informatiomn targetingandtuna and billfish
species catchomposition in future analysis in order to better understand sh#ok levels reported &ycatch.
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187.

188.

189.

190.

9.2

191.

192.

9.3

193.

10.

10.1

194.

The WPEBNOTED that Madagascar currently does not collect information on shark spdd¢éesling sites
However there are plans to improve port sampling activities in the coming year with oneiaiprang the
quality d species identification and catch data.

The WPEBENCOURAGED Madagascar to incorporate data collected by observers in their analysis to exten
the assessment of impacts on the local longline fishery on bycatch species.

9.15 Oceanic whitetip shark purse seine catches

The WPEBNOTED paper IOTC2015 WPEB11 29which detailal interactions of oceanic whitetip sharks with
the tuna purse seine fisheries in the Indian Odealuding the following abstract provided by the authors:
fiTheinteraction betweerOceanic whitetipharks (OCS) and thpurse seindisheryin the western Indian
Oceanwasanalyzedin orderto investigatehe potentialof usingthisf i s hdatabas@#sderiveabundance
indexesand determinepopulationtrendsfor the speciesObserverdata from the French purseseinefleet
combinedwith a historic databasdromthe SovietUnionwereusedin theanalysesThecombinedimeseries
spannedrom 1986to 2014.A well-markedchangeontheproportionof FishingAggregatingDevice FADS)
with the presenceof oceanicwhitetip sharkswas observedfluctuatingaround 20% from mid 8 0 €o $nid
9 0 ansldroppingto lessthan10%asfrom 2005071 (see paper for full abstract)

The WPEBENCOURAGED the authors teontinue this study, in particular to make attempts to include numbers
of sharks intomodelling approachesand to make an attempt to develop indicatorec#anic whitetip shark
population abundance that could be useful for the assespargosesn thefuture.

Review of new information on the status of other sharks
9.2.1 Nominal and standardied CPUE indices

The WHEB NOTED that as no new CPUE indices for other sharks were presented in 2015, in accordance wi
the Program of Work.

9.2.2 Selection of Stock Status indicators for other sharks

The WHEB AGREED that as no new information was presentedofttier shark species in 201t6at previous
indicators(if any), as well as the most recent catch estimates would be used to update the management ad\
from last year.

Developmenbf management advice on theasus of other shark stockand update of other shark species
Executive Summaries for the consideration of the Scientific Committee

The WPEBADOPTED the management advice developed for a subsathefshark species commonly caught
in IOTC fisheries for tuna and twtikke speciesas provided in the draft resource stock status summaniegs
REQUESTED that the IOTC Secretariat update the draft stock status summary for sharks with the latest 20:
catch data (if applicable), and for the summary to be provided to the SC as part of the draft Executive Summea
for its consideration:
0 Oceanic whitetip sharkEarcharhinus longimangs Appendix X
Scalloped hammerhead shatEphyrna lewinii Appendix XI
Shortfin mako shark@surus oxyrinchus i Appendix Xl
Silky sharkgCarcharhinus falciformisi Appendix XIlI
Bigeye thresher sharkélopias superciliosys Appendix XIV
Pelagic thresher shark&lopias pelagicusi Appendix XV

O O0OO0OO0Oo

OTHER BYCATCH AND BYPRODUCT SPECIES INTERACTIONS
Review new information on other bycatch and byproduct, in terms of biology, ecology, fisheries interactions
and bycatch mitigation measures
10.1.1 Data and reporting requirements

The WPEBRECALLED the IOTCResolutions relevant to mae turtle species (notably Resolutiobs/01,
15/02 andL2/04), including the data recording and reportifgpe14) requirements by which Contracting Parties
and Cooperating Ne@ontracting Parties (CPCs) are requiredabdect and report all marine turtle interaction
data.
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TABLE 14. 10TC data collection and reporting requirements for marine turtles.
Resolution Paragraph

IOTC Resolution 12/040n Marine Turtles Paragraph 3: CPCs shall collect (including through logbloakd observel
programgscheme and provide to the IOTC Secretariat no later than 30 .
of the following year in accordance with Resolution 10[8@perseded by
15/03( or any subsequent revision),
marine tutles. The data shall include the level of logbook or observer cove
and an estimation of total mortality of marine turtles incidentally caught in
fisheries.

!Discard data from logbooks should be submitted to the IOTC Secretariat forma#lyuaied according to IOTC reporting procedures based on the
requested fisheries statistics and data submission forms that can be found on the IOTC website: www.iotc.org/datatatigiesgtt submissiorforms

195. The WPEBAGREED that the lack of data from CPCs on interactions and mortalities of marine turtles in the
Indian Ocean is a substantial concern, resulting in an inability of the WPEB to estimate levels of marine turt
bycatch.There is an urgent need to quantify the @¢feaaf fisheries for tuna and tutiie species in the Indian
Ocean on marine turtle species, as required by ResolW2i6d,land it is clear that little progress on obtaining
and reporting data on interactions with marine turtles has been made. Thssraatassary to allow the IOTC to
respond and manage the adverse effects on marine turtles, and other bycatch species.

196. The WPEBRECALLED that, in accordance with Resolution 12/04, paragraph 6, CPCs are obliged to ensure th
fishers are aware of and us®per mitigation, identification, handling and-deoking techniques. Furthermore,
it is mandatory that vessels keep onboard all necessary equipment for the release of marine turtles, in accord
with handling guidelines in thEDTC Marine Turtle Identifiation Cards Appropriate equipment for longliners
includes line cutters, dehooking devices and dipnets for safely bringing marine turtles onboard.

197. The WPEBAGREED that for future sessi@nof the WPEBwhere marine turtles are a focus specibe
Chaimpern, ViceChairperson and IOTC Secretariat shadticit more papers on marine turtle catch mitigation
techniques for gillnets (i.e. concerning bycatch mitigation measures under investigation or use in the Indian Oce
and other regions), with a view tow@doping further technical advice for the SC.

10.2 Review of new information on the proposed retention of Amnget species by various gears

198. The WPEBNOTED that no progress was made on this itédfor progress to be madeor progress to be made,
funds allocated from t he Coeriemallysillbene®ded r egul ar bud

10.3 Marine turtles

10.3.1 Review new information on marine turtle biology, ecology, fisheries interactions and bycatch
mitigation measures

Proceedngs of the regional symposium on sea turtle conservation in Asia

199. The WPEBNOTED paper IOTC2015 WPEB11 31, the poceedings of the regional symposium on sea turtle
conservation in Asiancluding the following abstract provided by the authors:

fiThere are anumber of threats being faced by a dwindling population of marine turtles in Pakistan, of which
entanglement in various fishing gears is considered to be the most serious threat. In order to enumerate the
extent of mortality and to devise a strategy touinteraction of turtles with fishing operations, a study
was initiated in October 2012. Monitoring of fishing operations was done in coastal and offshore areas of
Pakistan which revealed that in the pelagic gillnet operations in the offshore water umaxiombers of
turtles get enmeshed resulting in mortality in some cases. It is heartening that the majority of such turtles
survived enmeshment. Mortality was observed only in 3 % cases which is mainly because of the poor heavin
process and improper harnidy onboard fishing vessels. A study on seasonal variation of entanglement in the
offshore gillnets fisheries revealed a bimodal pattern. A major peak of entanglement was noticed during
OctoberDecember with the maximum in Novembér(see paper for fulhbstract)

Marine turtle mitigation measure effectiveness in tuna longline fisheries

200. The WPEBNOTED paper I0TC2015 WPEB11 32 whichdescribed a planned workshop for joint analysis of

marine turtle mitigation options for longline fisherigscluding the fdlbowing abstract provided by the authors:
fiAn analysis of mitigation options for tuna longline bycatch of marine turtles will be launched in late 2015
by the Secretariat of the Pacific Community (SPC) with funding provided by the ABNJ (Common Oceans)
Tuna Roject. IOTC members are invited to contribute relevant data on a voluntary basis in order to construct
a comprehensive, and if possible moltean, dataset for analysis. Similar to the shark mitigation analysis
conducted by SPC in 20415, this analyis will quantitatively assess the potential for a variety of
mitigation measures (e.g. changes in gear designs and fishing methods) to reduce mortality and injury, either
singly or in combination. The first stage of the analysis will focus on charangebziseline marine turtle
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interaction and mortality rates under existing fishing operations. A data preparatory workshop is planned
to facilitate compilation and interpretation of national datasets, with special procedures developed for
sharing of data fowhich there may be confidentiality concetris(see paper for full abstract)

201. The WPEBNOTED that an analysis of mitigation options for tuna longline bycatch of marine turtles will be
launched in late 2015 by the Secretariat of the Pacific Community (SPC) with funding provideCloyrimen
Oceans (ABNJYuna Project.lOTC members are invited tmntribute relevant data on a voluntary basis in order
to construct a comprehensive, and if possible ragitian, dataset for analysiSimilar to the shark mitigation
analysis conducted by SPC in 2018, this analysis will quantitatively assess theeptial for a variety of
mitigation measures (e.g. changes in gear designs and fishing methods) to reduce mortality and injury, either sir
or in combination.

202. The WPEBNOTED that

1 the first stage of the alysis will focus on characteig) baseline seturtle interaction and mortality
rates under existing fishing operatioAsdata preparatory workshop is planned to facilitate compilation
and interpretation of national datasets, with special procedures developed for sharing of data for whit
there nay beconfidentiality concerns;

1 the secondtage of analysis, to be finaid in a second workshop, will alter the baseline scenario to
explore various mitigation options, and if possible, combine these with estimates of absolute impacts,
determine whethemy of the simulated mitigation schemes would be able to reduce any unacceptable
impacts tamarineturtle populations to acceptable levels;

1 the analysis will be coordinated with an ongoing NOAA studyafineturtle mitigation in Pacific and
Atlantic fisheries in order to broaden the geographic scope of the findinigsstudy will inform Pacific
bycatch management discussions as well as demonstrate methods and indicagveresutr regions.

203. NOTING theinvitation to all IOTC CPCs to consider participating in the workshop and contributing relevant dats
on sea turtle interaction and mortality rates, the WEEBOURAGED all CPCs interested to contact the authors
directly to discuss patrticipation and cohtriions accordingly. SPC expects to announce further details of the first
workshop, planned for February 2016, in the last quarter of 2015 at which time participants in the workshop w
be confirmed and available funding for developing country represargatill be allocated.

Marine turtle bycatch in the tuna gillnet fisheries of Pakistan

204. The WPEBNOTED paper IOTG 2015 WPEB11 47 which provided m assessment of marine turtle bycatch in
the tuna gillnet fisheries of Pakistancluding the following absact provided by the authors:

fiGilinets are commonly used to capture tuna in the continental shelbeeanic waters off Pakistahhe
tuna gillnet fleet consists of about 500 vessels that operate offdiere waters of Pakistan abeyond its
EEZ. Linited information was previously available on the incidenceeafturtle bycatch ithe tuna gillnet
fishery in this region. In order to assess the magnitude of sea turtle bycaRdkisffan, four skippers were
trained by WWF as observers on four tunlingt vessels to documesga turtle bycatch over 30 consecutive
months from January 2013 to June 2015. Over the coutbe shmpling, 600 sea turtle bycatch events were
recorded at a rate of 8.44 per km 2 of net overstively duration. Observedortality (i.e. dead turtles upon
hauling) accounted for 10% of the totaught turtles in the four vessels in the reported period. 90% of the
turtles were released alive epparent good condition. The olive ridley sea turtlegidochelys olivacga
accaunted for 68.8% ofaptures (n = 178), followed by the green tur@hélonia mydas29.6%, n = 178)
and the hawksbillurtle (Eretmochelys imbricatd,.5%, n=9).0

205. The WPEBNOTED that the study provided useful information and although the authors wepeesent, asked
that the work continue and an update be presented at the WPEB in 2016.

10.3.2 Review of mitigation measures iResolution12/04

206. The WPEBNOTED paragraph 11 of IOTC Resolution 12/04 states:
(para. 11) The IOTC Scientific Committee shall requestitb&C Working Party on Ecosystems and Bycatch

to:

a) Develop recommendations on appropriate mitigation measures for gillnet, longline and
purse seine fisheries in the IOTC area;

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

c) Develop improved FAD designs to reduce the incidence of entanglement of marine turtles

including the use of biodegradable materials.
10.3.3 Development ofnanagementdviceon the status of marine turtle species

207. The WPEBADOPTED the management advice developed marine turtles, as provided the draft status
summaryand REQUESTED that the IOTC Secretariat update the draft stock status summary with the latiest 201
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interaction data, and for the summary tophbevided to the SC as part of the draft Execu®wnmary, for its
consideration:

1 Marine turtlegAppendixXV1).
10.4 Seabirds

10.4.1 Review new information on seabird biology, ecology, fisheries interactions and bycatch
mitigation measures

Reporting of seabird bycatch in longline fisheries

208. The WPEBNOTED paper IOTC2015 WPEB11 33 Rev_1which highlighted aneed for improved reporting on
seabird bycatch in the longline fishemycluding the following abstract provided by the authors:

fiThe National Reports produced by CPCs between 2011 addz&r# reviewed to determine if the reporting
requirements by CPCs reflect the objectives of relevant resolutions. Resolution 10/06 is the relevant
resolution against which CPCs reported; this was superseded in 2012 by Resolution 12/06, but mandatory
implementation of 12/06 only came into force on 1 July 2014. Specifically we tested if National Reports allow
the assessment of seabird bycatch levels. CPCs were generally compliant, with compliance in reporting
improving between 2011 and 2014, with the exoapif three CPCs that had very poor reporting for seabird
interactions. The lack of a structured reporting format resulted in information provided by CPCs being non
standardised, the effect of which is that the objectives of Resolution 12/06 are maiatelgletlVe propose
an approach based on that currently used within the CCSBT, where CPCs are required to report on fishing
effort, observer coverage, and seabird bycatch and interactions south of 25°S in their national&éports.
(see paper for full absact)

209. NOTING the need to improve the provision of seabird bycatch and associated informathGrNational
Reportsto the Scientific Committedhe WPEBAGREED that it would be useful to trial theseof a slightly
modified summary table, as proposedpaper |IOTC2015 WPEB11 33 Rev 1 with information from some
CPCs fishing south of 25°S.

210. The WPEBNOTED thatthe following countries have reported longline fishing activities in the area of 25S; EU
France, EU,Portugal EU,Spain, EU,UK, Malaysia, Mauritiugjt8 Africa, Seychelles, China, Australia, Rep. of
Korea, Taiwan,China and Japan.

211. The WPEBREQUESTED that BirdLife Internationakhould work intersessionally withterestedCPCs and the
IOTC Secretariat to prepare a summary ték@mple belowdhat can be presented to the next meeting of the SC
for their consideration and discussi@ompleting such a summary table would not replace the need for CPCs to
formally submit data to the IOTC Secretariat as required by IOTC Resolutions.

Example table Summary seabird bycatch

Fishery | Observed
Year
Area Total efforf Total hook$ Captures (numbet) | Mortalities (number) | Live releases (number
(#hookdsety | /setsobserved
hauled
Total

1Spatial stratificatiorffollowing CCSBT statistical areas)
2Effort should preferentially be provided in number of hooks, or sets where this is not possible
3By species/groups wherever possible

Newapproaches for better understanding seabird bycatch in tuna longline fisheries

212. The WPEB NOTED paper I0TG@2015 WPEB11 34 which outlined rew approaches for better understanding
seabird bycatch in tuna longline fisheriggluding the following abstract provided by the authors:

fiBirdLife International, through its local partner BirdLifeouth Africa, is implementing the seabird bycatch
component of -fundedCommAocd OeanSEdgramme for tuna fisheries. Through this project,
BirdLife proposes to hold a joint tuna RFMO meeting, under the banner of the Kobe Process, which would
usea collaborative approach to undertake a global assessment of the impact of tuna RFMO seabird bycatch
conservation measures. In addition, through the Common Ocean programme, BirdLife intends to support a
collaborative approach to building capacity and exjse among national scientists in terms of analysis and
reporting on bycatch matters to RFMOs, and to create a forum for these scientists to help develop analytical
tools and implement these. Both processes are aimed at strengthening national capsityge and assess
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213.

214.

215.

216.

217.

218.

219.

bycatch within national fleets, and to either harmonise approaches or identify new approaches to analysing
and reporting on seabird bycatch across RFMOs.

The WPEBRECOGNISED the transoceanic nature of many seabird species, which néztessevaluation of
bycatch levels and the effectiveness of mitigation measures across ocean basins and thrbogitioalhaith
other tuna RFMOs.

The WPEBAGREED that, in addition to the formal review of Resolution 12(86heduled for 2016}t is
important to conduct a widescale ¢therthan the I0TGrea of competentassessment of the impacts of fisheries
on seabirds, anBUPPORTED the proposal to work towards a collaborative assessment acnesfREMOs.
This should be progressed in a sta@pe manner.

The WPEBNOTED that BirdLife Internationalwill hold a series of workshops regarding seabird bycatch
estimation in 2016/17, for which funding is available through the GEF Common Oceans Programme to supp
participation by national scientists andpers. The primary aim of these workshops is to build capacity and
collaboration amongst national scientists in the collection, curation and analysis of seabird bycatch data, to supj
the development of common approaches in the assessment and morofosegbird bycatch, and the
implementation of a joirtuna RFFMO seabird bycatch assessment.

The WPEBAGREED that the proposed capacity building process would be a useful mechanidorraat
announcement of these workshops to CPCs will be done thtloelghil C Secretariat and tH&PEBChairperson

For the success of the capacity building meeting, the workshop conveners will work closely with relevant CP(
and the IOTC Secretariat, including through the geason of WPEB.

The WPEBREQUESTED that relevant €Cs and the IOTC Secretariat, including through the jphion(or
his/her delegatedf the WPEB, participate actively in the national scientist capacity building process, and in the
implementation of a joiftuna RFMO seabird bycatch assessment.

ACAP summary adviceLongline impacts on seabirds

The WPEBNOTED paper I0TC2015 WPEB11 35which detailed thACAP summary advice for reducing the

impact of pelagic longline fishing on seabirtieluding the following abstract provided by the authors:
A combnation of weighted branch lines, bird scaring lines and night setting are best practice mitigation in
pelagic longline fisheries. These measures should be applied in areas where fishing effort overlaps with
seabirds vulnerable to bycatch to reduce thedantal mortality to the lowest possible levels. Other factors
such as safety, practicality and the characteristics of the fishery should also be recognised. Currently, no
single mitigation measure can reliably prevent the incidental mortality of seabimi®st pelagic longline
fisheries. The most effective approach is to use the above measures in combination

The WPEBAGREEDt hat the three mitigation measures | i st
current best practice advidéew technolgies that set or release baited hooks at depth or disarm hooks to specific
depths, are curngly being assessed. Mk to assess the relative efficacy of different line weighting options and
specifications, and safety issues relating to their use, is angbiie outcome of these, and other initiatives, will
form part of the ACAP review process at its next meeting, which is due to take place in Majt 2048d be
useful to have the updated advice and other relevant infornpgsented at its 2016 meeting.

Estimation of seabird bycatch rates and numbers

220.

221.

222.

The WPEBNOTED paper IOTGC2015 WPEB11 36 which provided an estimation of seabird bycatch rates and

numbersincluding the following abstract provided by the authors:
fiThere isa range of methods that have been used to estimate and monitor levels of seabird bycatch in
fisheries. Inevitably, the assessment methods are dependent on the quantity and quality of data available, a
well as the specific objectives of the review. Wiikeze is 100% observer coverage, bycatch should be
completely observed, and there is no need for extrapolation. However, in most situations, observer coverage
is substantially lower, and extrapolation of bycatch from observed fishing effort to totabfistiort is
required. Within IOTC and the other tuna RFMOs, analysis and monitoring of seabird bycatch levels over
time will most likely include a) bycatch rates per unit fishing effort (e.g. birds per 1000 hooks) and the total
number of birds killed. Th&eabird Bycatch Working Group of the Agreement on the Conservation of
Albatrosses and Petrels (ACAP) is currently undertaking work to identify guidelines on methodologies for
estimating bycatch in both datach and datapoor scenario®i (see paper fordll abstract)

The WPEBAGREED t h a't t his wor k i s of relevance to | OTC
Resolution 12/06.

The WPEBNOTED that the ACAP process would focus initially on ACAP countries, but that it is intended that
the guidelines wuld be more broadly applicable and hopefully help facilitate a veidgle assessment of seabird
bycatch.

Page43of 117



IOTCi 2015 WPEB11 R[E]

223. The WPEBAGREED that the bycatch indicators proposed (bycatch rates, and total number of birds killed) woulc
be useful candidate indicators for tteeiew of Resolution 12/06, and that a number of different methods should
be tested and compared to derive estimates for these indicators.

Seabird bycatch mitigation measures evaluation

224. The WPEBNOTED paper I0OTGC2015 WPEB1137 Rev_1which provided a peliminary analyses and
evaluation of the effects of the newly employed seabird bycatch regulation for longline fisheries in I0TC
conventional area with using current observer,datduding the following abstract provided by the authors:

fiThe new seahit mitigation regulation was enforced in July 2014 in the area south of 25S in IOTC
convention area. It demand for fisheries to adopt two of three mitigation measureslioetanight setting

and blanch line weighting which have high effectiveness tayation of seabird bycatch (Melvin et al. 2014,

Sato et al. 2014). In this document, Japanese seabird by catch data in the south Indian Ocean (south of 25¢
collected by ofboard observers in the period before and after the introduction of the new iegulare
reviewed, to explore the possibility to evaluate the effectiveness of the new mitigation measures. It seems th:
the distribution of the observer data collected form almost main fishing areas of Japanese longliners in the
period analyzed. The olrser data indicated that many Japanese tuna longline vessé&i4%d had already
adopted the combination use of weighting blanch line and Tori line or night setting and Tori line before the
introduction of regulation (20122013)071 (see paper for full lbstract)

225. The WPEBCOMMENDED Japan for the study amhcourageather CPCs to conduct similar analysether
by itself or collaborativelyand pesent the results to the WPEB.

226. The WPEBNOTED that the preliminary results suggest that the mitigation measqeied in Resolution 12/06
have contributed to reducing seabird bycatch in the Japanese longlin&dt®td abundance at the stern of the
vessel during setting was an important factor contributing to bycatch levels. The importance of this &gtor lik
confounded the assessment of the relative efficacy of using one versus two tori lines because Japanese fis
often increase the number of tori lines from one to two when seabird abundance increases.

DNA identification for the southern albatross

227. TheWPEBNOTED paper I0TC2015 WPEB11 38 Rev_1which detailedorogress of the development of the

DNA identification for the southern albatross bycatch in longline fistieciyding the following abstract provided

by the authors:
fiSpecies identification by exhal anatomy or physical appearance of albatrosses in the southern
hemisphere is often difficult because the species groups show considerable overlap in both plumage scor
and morphology (Cuthbert et al. 2003). Therefore we investigated a molecularita@blagproach for the
taxonomy of those species. Firstly, a sampling protocol was developed for an observer to easily collect the
necessary samples. Secondly, species or species group identification was performed using photographs. Ar
t hirdly, méthod(Aldermam2803), using RFLP methods, was employed for two different types of
samples: known species and known species group. The DNA taxonomy method needs to be relativel
inexpensive and simple as it needs to be used by several countries wigmtdiEehnical resources. Using
Al der man6s RFLP method seven of 13 species in
improvements are required such as (1) the need to differentiate some of the wandering albatross group
species by visual idafitation by electrophoresis, (2) quantifying intraspecific polymorphism in the grey
headed albatross, and (3) assessing levels of intraspecific polymorphism in Atlantic-neskedv
albatrosses

228. The WPEBRECOGNISED the value of the study, and that cuthgmhere remain some limitations that need to
be addressed before this approach can be considered an effective and practical tool for the identification of
seabirds killed incidentally in fishing operations.

229. The WPEBENCOURAGED Japanese scientists to continue their collaborative efforts in this regard and that an
progress be presented at future WPEB meetings.

230. The WPEBNOTED that the Seabird Bycatch Identification guide prepared by ACAP in collaboration with the
Japanese Fishes Research Agency has recently been published, and can be downloaded from the ACAP webs
http://www.acap.ag/en/bycatghitigation The guide is intended for use at sea by fisheries observessisb ia
the identification of albatrosses and some commonly caught petrels and shearwaters brought aboard after b
killed in longline operations. The guide also outlines protocols for taking photographs of dead seabirds, and t
collection of featheramples for DNA analysis.

Data and reporting requirements

231. The WPEBNOTED that there continues to be very limited information on interactions with seabirds available in
the |1 OTC Secretariatodos dat abases f operatenotheindianoOtaah. i n
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232. The WPEBRECALLED each of the IOTC Resolutions relevant to seabirds (notably Resolusitx2sahd 2/06,
including the recording and reporting requiremerigb{e 15). Contracting and Cooperatingon-Contracting
Parties (CPCs) are required to collect and report incidental bycatch of seabirds.

TABLE 15. I0TC data collection and reporting requirements for seabirds.
Resolution Paragraph

IOTC Resolution 12/0680n reducing the Paragraph 1 (start): CPCs shall record data on seabird incidental bycatch by ¢
incidental bycatch of seabirds in longlir notably through scientific observers in accordance with Resolution 11/04 and
fisheries these annually.

Paragraph 2: CPCs that have not fully implemented the provisions of the
Regional Observer Scheme outlined in paragraph 2 of Resolution 11/04 shall
seabird incidental bycatch through logbooks, including details of species, if pbs
Paragrah 3: CPCs shall provide to the Commission as part of their annual re
information on how they are implementing this measure.

Discard data from logbooks should be submitted to the IOTC Secretariat formally as required according to I0TC pepmetinges based on the requested
fisheries statistics and data submission forms that can be found on the IOTC website: www.iotc.org/data/stajissteandsubmissiorforms

10.4.2 Review of seabird mitigation measurgsResolution 12/06

233. The WPEBNOTED that the Scientific Committee has requested that the WaPEEE/se the impact of Resolution
12/060n seabird bycatcho later than 2016.

234. The WPEBRECOMMENDED that CPCs with significant fishing effort south of 25°S to undertake their own
assessments on thevels and nature of implementation of Resolution 12/06 by their fleets, and present paper:
similar to that presentad papedOTCi 2015 WPEB11 37 Rev_1to the WPEB meeting in 2016.

235. The WPEBRECOMMENDED that CPCs bring data to the WPEB meeting in 2@k6the Commission via
Resolution 12/06 required the WPEB and SC to undertake this task in 2015, which has not been possible du
insufficient dataand that a collaborative analysis of the impacts of Resolution 12/06 be undertaken during th
WPEB meetingif feasible.CPC review papers and datasets should include the following information/data from
logbooks and/or observechemeswhere appropriate and should cover the period 2011 to 2015:

1  Total effortsouth of 25°Sy area ad time, athe finest scalpossible

1  Observedeffort south of 25°®y area and time, at the finest scale possible

1  Observed seabird mortality ratesuth of 25°®y area and time, at the finest scale possible

1  Descriptions of fleet structure /target species by time and area, andcatiamdof observer coverage
per fleet/target species for effort south of 25°S

1  Data on which seabird bycatch mitigation measures were used, eoyasstcruise basis if possible
or per vessel, aat the finest scale possible

9 Descriptions of the specifitions of seabird bycatch mitigation measures used according to the fields
in the Regional Observ&chemananual and in relation to the specifications given in Res 12/06

10.4.3 Development ofnanagementdviceon the status ofeabirdspecies

236. The WPEBADOPTED the management advice developed for seabirds, as provittesl dinaft status summary
andREQUESTED that the IOTCSecretariat update the draft stock status summary with the latdshg€raction
data, and for the summary to be provided to the SC asfghet draft Executive Summary, for its consideration:

1 Seabird AppendixXVIl).

10.5 Marine mammals

10.5.1 Review new information ormarine mammal biology, ecology, fisheries interactions and
bycatch mitigation measures

Cetacean depredation dimna longline fisheries (La Reunion)

237. The WPEBNOTED paperlOTCi 2015 WPEB11 43 Rev_J1which detailed the results of a preliminary study of
cetacean depredation on pelagic longline fisheries using passive acoustic monitoring off Reunion Island, includi
thefollowing abstract provided by the authors:

fiDepredation can be defined as the predation of caught fish or bait byafngeng animals. Since the 1900s,
depredation of Reunionds |l ongline fishergpdubeg 1t 0O
commercial catch (sometimes destroying 100% of the catch). Describing depredation by cetaceans is a ke
driver in helping implement nedestructive adaptive fishing solutions. With fishing mainly occurring at night
and over long distances, passigeoustic monitoring is a promising method. A preliminary study was
launched to determine the technical feasibility accompanied by acoustic analysis of associated with
depredation. Over two months (Novemtigecember 2014), 3 autonomous hydrophones-@6IMIN) were
attached at the extremities and central section of a 30 km longline for 9 fishing operations, 30 miles off
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Reunion Island. A total of 387 hrs of sound were recorded and analyzed. Biological sounds (clicks and
whistles) and physical sounds wereaqtified over time with two automatioethods in relation to recorder
locationsOi (see paper for full abstract)

238. The WPEBENCOURAGED the constitution ohdatabase of local acoustic reference signatures (whistles, clicks)
for the Indian Ocean marine mammaince the only available references come from the other oceans.

239. NOTING that the use of hydrophones to identify the presence of marine mammals might be udeghte mi
depredation on longlines, the WPEBICOURAGED further studies mdepredatioranimal kehaviaur.

Indicators ofdepredation on tuna longline fisheries (La Reunion)

240. The WPEBNOTED paperlOTCi 2015 WPEB11 44 Rev_1which outlined mndicators of depredation impacting
Reunion Island pelagic longline fishergcluding the following abstract providég the authors:

fiDepredation is defined as the damage or removal of fish from fishing gear by predators. Depredation raises
concerns about the conservation of marine protected species involved, fisheries yield and profitability, as
well as stock assessmeftarget species. There is an obvious lack of knowledge about depredation impacting
pelagic longline fisheries, especially in the southwest Indian Ocean. Thus, there is a real need for the
development of accurate indicators to assess its impact inemn digshery. In Reunion Island, pelagic
longliners targeting swordfishX{phiasgladiug and tuna Thunnusspp.) are affected by depredation from
shortfinned pilot whale Globicephalamacrorhynchuy false killer whale (Pseudorca crassidens) and
various péagic sharks. Catch and depredation data collected duringreplirting, commercial and
experimental cruises between 2007 and 2015 were used to calculate depredation indicators such as the
depredation occurrence (Interaction Rate), the proportion ofdegiredated among the overall catch (Gross
Depredation Rate), the average proportion of fish depredated per depredated set (Damage Rate) and the
number of fish depredated per 1000 hooks (Depredation Per Unit Effortdee paper for full abstract)

241. TheWPEBNOTED an uncertainty in identification of predatph®wever empirical knowledge of fisheallows
them to identify group of predators with certain precision.

242. NOTING the developmenof indicators for depredation, the WPEBNCOURAGED CPCsto use stadard
indicators for depredation and develop standard templates for data collection on depredation.

243. The WPEBNOTED that an economic study on the impact of depredation of Reunion Island longline fishery
including fish loss and running costs will be undertakethe near future and results presented to the subsequent
WPEB meeting

Depredation and incidental catches in longliffisshery of southern Mozambique

244. The WPEBNOTED paperlOTCi 2015 WPEB11 45 Rev_1which provided a summary ofegredation and
incidental atches in longline fishery of southern Mozambique: Preliminary information on ecosystem issues bas
on observer onboard sampljrigcluding the following abstract provided by the authors:

filn this report, the level of depredation on longline fishergathern Mozambique and the level of impacts

of fishery itself on sharks, seabirds, marine mammals and turtles were assessed. The report comes as
preliminary result of deployment of observers on board of Mozambique national longline fleet. Results
indicated that depredation was responsible for discarding of about 13% of the total target species caught in
longline fishery, which is composed by swordfish, bigeye tuna and yellowfin tuna. Generally it is suspected
that sharks are the main group of predatorspensible for depredation in southern Mozambique longline
fishery. A total of ten shark species were caught during fishing operations, including oceanic whitetip shark,
blue shark and dusky shark as the main shark species. In total sharks representetith2 faétal catch in
numbers. Another charismatic species caught during fishing operations were marine turtles. On total it was
observed two leatherback turtles and one green turtle giving an estimated bycatch ratio of 0.14 per 1000
hookso 1 (see paperdr full abstract)

245. NOTING that the Mozambique longline fleet is growing and ttadiserver workon sampling is important to
collect depredatiorinformationand levels of bycatchy speciesthe WPEBENCOURAGED Mozambique to
continueto keep the coverage radéits observeischemenot less thathe minimum 5% coveragequired by the
IOTC.

246. NOTING tha some oceanic whitetip shankere retainetty Mozambiqueartisanal longlineessels fishingnside
its EEZ, the WPEBRECALLED the ban on retention aiceanic whitetip shark applies ority high seadishing
(outside EEZs), unless the vessels fishing within the EEZ are larger than 24 m and the fish product is not used
domestic consumption.

247. ASSUMING thepossibility oflimited awareness of Mozambiquelieison IOTCConservation and Management
Measures (CMMs), th&d PEB REQUESTED thatMozambique distribute widely informatiam current IOTC
CMMs focused on shark conservation.
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248. The WPEBRECALLED Resolution 13/060n a scientific and management frameworkitom conservation of
shark species caught in association with IOTC managed fishpdesgraph. 3, which states:

fiNotwithstanding paragraphs 1 and 2, CPCs shall prohibit, as an interim pilot measure, all fishing vessels
flying their flag and on the IOTC Record of Authorised Vessels, or authorised to fish for tuna-bkdéuna
species managed by the IOTC on the higtst®retain onboard, tranship, land or store any part or whole
carcass of oceanic whitetip sharks with the exception of paragrfsghention for scientific purposesihe
provisions of this measure do not apply to artisanal fisheries operatietusively in their respective
Exclusive Economic Zone (EEZ) for the purpose of local consumpdion

Marine mammal identificationcards

249. The WPEBAGREED on the importance of the development of a set of species identification cards for cetacear
in the Indian Ocean anBENCOURAGED experts to provide assistance to lower the costs in developing the cards.

250. The WPEBRECALLED thatthere are already several cetacean species identification guides that are publicall
available, including the FAO World Wide Guide fitre identification of marine mammals and the WIOMSA
guide. Nevertheless, it wa8GREED that these identification guides are not suitable for use on vessels as they
are not waterproof and a guide specific to the Indian Ocean may be preferable to a waltdwident.

251. RECALLING t he Scienti fi c Com@aCly.2lgmm. H4f the Cl3 Repairthe &VPEBO n
RECOMMENDED that theSC reiterate itprevious recommendatidar the Commissiono allocate funds in its
2016 budget, to produce and print the IOTC best practice guidelines for the safe release and handling of encirc
cetaceans. The guidelines could be i ncor pCetazcane d
identification for Indian Ocean fishieso .

10.5.2 Development of management advice on the statusafine mammal species
252. The WPEBNOTED that no advice in this regard was discussed at the WPEB11.

11.WPEB PROGRAM OF WORK
11.1 Revision of theWPEB Program of Work 206i 2020

253. The WHEB NOTED paper 10TC2015i WPEB11i 10 which provided the WEB11 with an opportunity to
consider and revise the B Program of Work (206i 2020), by taking into account the specific requests of the
Commission, Scientific Committee, and the resources available to the IOTC SecaethGRCs.

254. The WPEBRECALLED t he r equest of the Scientific domgntie t t o
2015 Working Party meetings, each group not only develop a Draft Program of Work for the next five yeal
containing low, medium and higiority 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 priori
projects to meet the needs of the Commission. Where pobsitigt estimates should be determined, as well as
the identification of potential funding sources

255. The WHEB NOTED the range of research projects ecosystems and bycajcburrently underway, or in
development within the IOTC area of competence, and dadiparticipants to ensure that the projects described
are included in their National Reports to the &6ich are due in early Novemb2015.

256. The WPEBNOTED an informal presentation from CITES, which highlightbeé opportunityfor collaboration
between CITES and the IOTC sapport CPCs that are also CITES parties in implementing the recent listing of
species of shark on Appendix Il of CITES, in particular oceanic whitetip shark and hammerhead sharks.

257. The WPEBAGREED that a smadlworking group involving the CITES and IOTC Secretariats, the WPEB
Chairperson and Vie€hairperson shall work in the period immediately following the WPEB11 meeting to
determine areas contained within the WPEB Program of Work, that coutliebiecus ofan IOTC CITES
collaboration

258. The WHEB RECOMMENDED that theSC consider and endorse the B#PProgram of Work (20d 2020), as
provided atAppendix XVIII .

11.2 Development of priorities for an Invited Expéd at the next Working Party ofccosystems and Bycatch
meeting

259. The WPEBNOTED with thanks, the contributions of the Invited Expert for the meetinggudnber Andradend
encouragechim to maintain links with I0TC scientists to aid in the improvement of approaches to assess
ecosystem anbdycatch issues in the IOTC area of competence.

260. The WPEBAGREED to the following core areas of expertise and priority areas for contribution that need to be
enhanced for the next meeting of the WPEB in62@Y the InvitedExpert:
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12.
12.1

261.

262.

12.2

263.

264.

12.3

265.

266.

267.

268.

2609.

270.

12.4

271.

272.

Expertise: Sharksi indicator-based analysis for shark&eabirds: Seabird bycatch mitigation research.
Priority areas for contribution: Sharksi refining the information base, historical data series and
indicators for shark species for stock assessment purposes (specie®feani: whitetip shark andlue
shark).Seabirds: experience in seabird bycatch mitigation measure evaluation.

=a =

OTHER BUSINESS
Southern hemisphere stock status assessment of porbeagle shark

The WPEBNOTED thatan assessment of the southern hemisphere porbeagle staitki® conducted as one

of the four pa@Pacific stock status assessments planned und€otimenon OceaABNJ))Tuna Pr oj ect
and bycatch work being coordinated by Dr Shelley Clarke atWrestern and Central Pacific Fisheries
CommissionThe IOTC has agreed to participate as feasible, given the limited data holdings aglpmsbark.

The WPEBTHANKED theCommon Oceans (ABNJ) Tuikxojectfor funding the participation of the Technical
CoordinatorSharks and Bycatch (Dr Shelley ClarkQTING her excellent and highly relevant contributions
to the session arfdEQUESTED funding for her participation next year.

Ecosystem Based Fisheries Managent (EBFM) joint meeting of tRFMOs in 2016

The WPEBNOTED that a joint meeting of tRFMOs is being planned in Rome, Italy in 2016, to consider progress
in applying an ecosystem approach to fishanasagemenbDue to differenesbetween fisheries amongRRIOs,
management indicators mmaeed to be very different.

The WPEBAGREED that IOTC should participate in the planned EBFM joint meetiitly participation by the
WPEB Chairperson (or his delegate), the IOTC Secretariat, and interested national scientists from IOTC CP(
Participants from the IOTC shalh discussions and findings from the meetm¢he WPEB in 2016.

Election of aChairperson and ViceChairperson for the WPEB for the next biennium
12.3.1 Chairperson

TheWPEB NOTED that thel'term of the current Chairperson, Rui Coelho(EU,Portuga) is due to expire at
the closing of the current VBB meeting and as per the IOTC Rulé®oocedure (2014), participants are required
to re-elector electa Chairperson for the next biennium.

NOTING the Rules of Procedure (2014), the WB CALLED for nominations for the position of Chairperson
of the IOTC WHEB for the next bienniunDr Rui Coelho(EU,Portuga) was nominated, seconded apeklected
as Chairperson of the VB for the next biennium.

12.3.2 Vice-Chairpersors

TheWPEB NOTED that the2" term of the currenice-ChairpersonDr Evgeny Romanov (La Reunion, France)
is due to expire at the closing of the currentBBRmeeting and as per the IOTC Rules of Procedure (2014),
participants are required to eleatew ViceChairperson for the next biennium.

The WPBTHANKED Dr Romanowvfor his role in supporting the Chairpersand the WEB, over the past four
years and looked forward to his continued engagement in the activities of & M/ e future.

NOTING the Rules of Procedure (2014), the W CALLED for nominations for the newly vacated position of
Vice-Chairpersorof the IOTC WHEB for the next bienniumMr Reza Shabhifar (I.R. Iran) and Dr Ross Wanless
(South Africa)werenominated, seconded and elected as-\0hairpersoaof the WHEB for the next biennium.

The WHEB RECOMMENDED that the SC note th&ir Rui Coelho(EU,Portuga) was elected as Chairperson,
andMr Reza Shabhifar (I.R. Iran) and Dr Ross Wanless (South Afwea® elected as Vie€hairpersos of the
WPEB for the next bienniurrin accordance with the IOTC Rules of Procedure (2014).

Date and place of th12" and 13" Sessios of the WorkingParty on Ecosystems and Bycatch

The WHEB THANKED Portugal for hosting thelth Session of the WEB and commended IPMA, Portugal on
the warm welcome, the excellent facilities and assistance provided to theS€xf&ariat in the organisation and
running of the Session.

The WHEB AGREED on the importance of having IOTC working party meetings within key CPCs catching
species ofelevance to the working partifollowing a discussion on who would host tf2¥ and B" Sessions of

the WHEB in 2016 and 2017 respectively, the BBPNOTED that advice from the WP#at the IOTC Secretariat
liaise with Sri Lanka to determine if they would be able to host 2/eSgssion, and Kenya and Indonesia if they
would host the 3" Session. The WIEB should continue to be held in conjunction with the Working Party on
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Billfish. Themeeting locations will be communicated by the IOTC Secretariat to the SC for its consideration &
its next session to be held in November 20ld&b(e 16).

Table 16. Draft meeting schedule for the \EB (2016 and 2017)

2016 2017
Meeting No. Date Location No. Date Location
Working Party orBillfish 14t 1i 5 September (5d)/ SriLanka | 15 1i 5 September (5d)| Kenya or
(WPB) or late October or late October Indonesia
Working Party orEcosystems 12 71 11 September (5d] SriLanka | 13 7i 11 September (5d] Kenyaor
and Bycatch(WPEB) or Late October or late October Indonesia

273. The WHEB NOTED the importance of having a degree of stability in the participation of CPCs to each of the
working party meetings anENCOURAGED participants to regularly attend each meeting to ensure as much
continuity as possible.

12.5 Review of the draft, and adoption of the Report of thE" Session of the Working Party on Ecosystems and
Bycatch

274. The WHEB RECOMMENDED that theScientific Committeeonsider the consolidated set of recommendations
arising from WHEEBL1, provided afAppendixX1X, as well as the management advice provided in the draft resource
stock status summary for each of the seven shark speciesl| a$ tivose for marinéurtles and seabirds:

Sharks

O O0OO0OO0OO0Oo

(0]

Blue sharksRrionace glaucai AppendixIX

Oceanic whitetip shark€archarhinus longimangs Appendix X
Scalloped hammerhead sha(&phyrna lewinii Appendix Xl
Shortfin mako shark@surus oxyrinchus i Appendix Xl

Silky sharkgCarcharhinus falciformisi Appendix Xl

Bigeye thresher sharkélopias superciliosys Appendix XV
Pelagic thresher shark&lopias pelagicusi Appendix XV

Other species/groups

(0]
(0]

Marine turtles” AppendixXVI
Seabirdg AppendixXVI |

275. The report of the 1" Session of th&Vorking Party orEcosystems and Bycat¢lfOTCi 20151 WPEB11i R) was
ADOPTED on thell September 2015

Paged49of 117



IOTCi 2015 WPEB11 R[E]

Chairperson

Dr Rui Coelho

IPMA, Portuguese Institute for
the Ocean and Atmosphere,
Olhao EU,Portugal

Email: rpcoelho@ipma.pt

Vice-Chairperson

Dr EvgenyRomanov

CAP RUNiT HYDRO REUNION
Le Port, Reunion Island, France
Email: evgeny.romanov@ird.fr

Invited Expert

Dr Humber AgrelliAndrade
Universidade Federal Rural de
Pernambucd® UFRPE

Brazil

Email:

humber.andrade@gmail.com

Stock Assessment consultant
Dr JoelRice

U.S.A.

Email: joelrice@uw.edu

Other Participants

Ms KhadeejaAli

Marine Research Centre, Ministry
of Fisheries & Agriculture,
Maldives

Email: kali@mrc.gov.mv

Ms CindyAssan
Seychelles Fishinguthority,
Seychelles

Email: cassan@sfa.sc

Dr PascaBach

IRD,

Sete, France

Email: pascal.bach@ird.fr

Mr SamBalderson

Island Conservation Socety (ICS)
Seychelles

Email: alphonse@ics.sc

Dr ShelleyClarke

WCPFC, Federated States of
Micronesia

Email: shelley.clarke@wcpfc.int

APPENDIX |
L IST OF PARTICIPANTS

Dr GarthCripps
Blue Ventures
Email: garth@blueventures.org

Ms ManishaCurpen
Ministry of Fisheries, Mauritius
Email: mcurpen@govmu.org

Dr WetjensDimmlich

World Wide Fund for Nature
Seychelles

Email:
wdimmlich@wwf.panda.org

Mrs SandamlHerath
Department of isheries and
Aquatic Resources, Sri Lanka
Email: hisherath@gmail.com

Dr Hirotakaljima

National Researchnstitute of Far
Seas Fisheries, Japan

Email: ijima@affrc.go.jp

Mr RA Mahendra Jayathilaka
National Aquatic Resources
Research and Development
Agency

Colombo, Sri Lanka

Email :
rajayathilako@yahoo.com

Ms Donna Lesligloachim
Ministry of Halieutic Resources
and Fisheries

Email:
joachimdonnaleslie@yahoo.fr

Mr Daniel Kachelriess
Convention on the International
Trade inEndangered Species
(CITES)

Switzerland

Email:
daniel.kachelriess@cites.org

Mrs JulietteLucas
Seychelles Fishing Authority,
Seychelles

Email: jlucas@sfa.sc

Dr SarahMartin
IOTC Secretariat, Seychelles
Email: sarah.martin@iotc.org

Mr JamesMoir Clark
MRAG, United Kingdom
Email:j.clark@mrag.co.uk

Mr Berry Mulligan

BirdLife International

Email:
berry.mulligan@rspb.org.uk

Dr Hilario Murua
AZTI Tecnalia, Spain,
European Union

Email: hmurua@azti.es

Mr Rui JorgeMutombene
NationalFisheries Research
Institute, Mozambique
Email:
ruimutombene@gmail.com

Dr TomNishida

National Research Institute of Far
Sea Fisheries, (NRIFSF),
National Research and
Development Agency, Japan
Email: aco20320@par.odn.ne.jp

Mr Dian Novianto

Research Institute for Tuna
Fisheries, Indonesia

Email:
dianovianto78@gmail.com

Mr NicholasNtheketha
State departmetitisheries Kenya
Email: mwanzanick@yahoo.com

Dr Hiroaki Okamoto

National Research Institute of Far
Seas Fisheries, Japan

Email: okamoto@affrc.go.jp

Ms SamparPanjarat

Marine Fisheries Research &
Development Division,
Department of Fisheries,
Thailand

Email: spanjarat@yahoo.com

Pages0o0f 117


mailto:rpcoelho@ipma.pt
mailto:evgeny.romanov@ird.fr
mailto:humber.andrade@gmail.com
mailto:joelrice@uw.edu
mailto:kali@mrc.gov.mv
mailto:cassan@sfa.sc
mailto:pascal.bach@ird.fr
mailto:alphonse@ics.sc
mailto:shelley.clarke@wcpfc.int
mailto:garth@blueventures.org
mailto:mcurpen@govmu.org
mailto:wdimmlich@wwf.panda.org
mailto:hlsherath@gmail.com
mailto:ijima@affrc.go.jp
mailto:rajayathilako@yahoo.com
mailto:joachimdonnaleslie@yahoo.fr
mailto:daniel.kachelriess@cites.org
mailto:jlucas@sfa.sc
mailto:sarah.martin@iotc.org
mailto:j.clark@mrag.co.uk
mailto:berry.mulligan@rspb.org.uk
mailto:hmurua@azti.es
mailto:ruimutombene@gmail.com
mailto:aco20320@par.odn.ne.jp
mailto:dianovianto78@gmail.com
mailto:mwanzanick@yahoo.com
mailto:okamoto@affrc.go.jp
mailto:spanjarat@yahoo.com

IOTCi 2015 WPEB11 R[E]

Dr NjaratianaRabearisoa

IRD, Reunion Island, France
Email:
njaratiana.rabearisoa@gmail.com

Ms DanielaRosa

Portuguese Institute for the Ocean
and Atmosphere (IPMA),
EU,Portugal

Email: Daniela.rosa@ipma.pt

Dr Philippe SSabarros
IRD, Reunion Islandirance
Email: philippe.sabarros@ird.fr

Dr RishiSharma
IOTC Secretariat, Seychelles
Email: rishi.sharma@iotc.org

Dr WenPeiTsali

National Kaohsiung Marine
University

Email:
wptsai@webmail.nkmu.edu.tw

Dr RossWanless

BirdLife International, South
Africa

Email:
ross.wanless@birdlife.org.za

Dr David Wilson
IOTC Secretariat, Seychelles
Email: david.wilson@iotc.org

Dr AntonWolfaardt

Agreement on the Conservation
of Albatrosses and Petrels
(ACAP), South Africa

Email: acwolfaardt@gmail.com

Mr Kotaro Yokawa

National Research Institute of Far
Sea Fisheries, Japan

Email: yokowa@affrc.go.jp

Pageblof 117


mailto:njaratiana.rabearisoa@gmail.com
mailto:Daniela.rosa@ipma.pt
mailto:philippe.sabarros@ird.fr
mailto:rishi.sharma@iotc.org
mailto:wptsai@webmail.nkmu.edu.tw
mailto:ross.wanless@birdlife.org.za
mailto:david.wilson@iotc.org
mailto:acwolfaardt@gmail.com
mailto:yokowa@affrc.go.jp

“*- Indian Ocean Tuna Commission
\\‘

10tc

IOTCi 2015 WPEB11 R[E]

APPENDIX ||
AGENDA FOR THE 11™ WORKING PARTY ON ECOSYSTEMS AND BYCATCH

Date: 7i 11 September 2015
Location: Olhao, Portugal
Venue: Real Marina Hotel and Spa
Time: 09:007 17:00 daily
Chair: Dr Rui Coelho,Vice-Chair: Dr Evgeny Romanov

OPENING OF THE MEETING (Chairperson)

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

THE I0TC PROCESS: OUTCOMES, UPDATES AND PROGRESS

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

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

3.3 Review of Conservation and Management Measures relevant to Ecosystems and Bycatch (IOT
Secretariat)

3.4 Progress on the recommendations of WPEB10 (IOTC Secretariat)

REVIEW OF DATA AVAILABLE ON ECOSYSTEMS AND BYCATCH
4.1. Review of the statistical data available for ecosystems and bycatch species (IOTC Secretariat)
4.2. Regional Observer SchermdJpdate (IOTC Secretariat)

REVIEW OF NATIONAL BYCATCH ISSUES IN IOTC MANAGED FISHERIES AND NATION AL
PLANS OF ACTION (sharks; seabirds; marine turtles) (CPCs and IOTC Secretariat)
5. Revi ew of amgéapplicchld i NROAf st abdbus (I OTC Secretari at
5.2. Updated status of development and implementation of National Plans of Action for seabistsarksdand

the implementation of the FAO guidelines to reduce marine turtle mortality in fishing operations (CPCs).

NEW INFORMATION ON BIOLOGY, ECOLOGY, FISHERIES AND ENVIRONMENTAL DATA

RELATING TO ECOSYSTEMS AND BYCATCH SPECIES

6.1. Review new information oenvironment and ecosystem interactions and modelling, including climate change
issues affecting pelagic ecosystems in the IOTC area of responsibility (all)

GILLNET FISHERIES: PROBLEMS AND NEEDS (recommendations from the SC / decisions of the

Commission)

7.1. Regional review of the data available for gillnet fleets operating in the Indian QE¥BEG Secretariat)

7.2. Update onrainingconducted folCPCs having gillnet fleets on species identification, bycatch mitigation and
data collection method#OTC Secretarig

7.3. Development of plans of actidior future training on species identification, bycatch mitigation and data
collection for gillnet fleets and also to identify other potential sources of assistance (all)

BLUE SHARK
8.1. Review new information on blue shablology, stock structure, bycatch mitigation measures, fisheries and
associated environmental data (all)
8.2. Review of new information on the status of blue shark (all)
1 Nominal and standardised CPUE indices
9 Stock assessments (including data poor approaches)
1 Selection of Stock Status indicators for blue shark
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10.

8.3. Development of management advice for blue shark and update of blue shark Executive Summary for t
consideration of the Scientific Committee (all)
1 Consideration of options for alternative management areasfor blue shark in the IOTC area of
competence

OTHERS SHARKS AND RAYS
9.1. Review new information on other shark and ray biology, stock structure, bycatch mitigation measure:!
fisheries and associated environmental data (all)
9.2. Review of new information orhe status of other sharks (all)
1 Nominal and standardised CPUE indices
9 Selection of Stock Status indicators for other sharks

9.3. Development of management advice on the status of other shark stocks and update of other shark spe
Executive Summaries for tle®nsideration of the Scientific Committee (all)
9 Consideration of options for alternative management measures for other sharks in the IOTC area
competence

OTHER BYCATCH AND BYPRODUCT SPECIES INTERACTIONS
10.1. Review new information onther bycatch and byproduct, in termsaflogy, ecology, fisheries interactions
andbycatch mitigation measures (all)
10.2. Review of new information on the proposed retention oftaoget species by various gears (all)
10.3. Marine turtles
1 Review new information  marine turtle biology, ecology, fisheries interactions and bycatch
mitigation measures (all);
1 Review of mitigation measures in Resolution 12/04 (all);
1 Development of management advice on the status of marine turtle species (all).
10.4. Seabirds
1 Review newinformation on seabird biology, ecology, fisheries interactions and bycatch mitigation
measures (all);
1 Review of mitigation measures in Resolution 12/06 (all);
1 Development of management advice on the status of sesdaiciegall).
10.5. Marine mammals
1 Review rew information onmarine mammabiology, ecology, fisheries interactions abgcatch
mitigation measures (ajl)
1 Development of management advice on the status of marine mammal sgkcies (

11. WPEB PROGRAM OF WORK

12.

11.1. Revision of the WPERrogram of Workk016 2020(Chaiperson and IOTC Secretadiat
11.2. Development of priorities for an Invited Expert/s at the next Working Party on Ecosystems and Bycatc
meeting (Chajerson

OTHER BUSINESS

12.1. Southern hemisphere stock status assessment of porbeaglé¢Gingirkeson and IOTC Secretariat)

12.2. Ecosystem Based Fisheries Management (EBBEM) meeting of tRFMOs i2016 (Chairperson and IOTC
Secretariat)

12.3. Election of a Chairperson and Vi€hairperson for the WEB for the next biennium (IOTC
Secretariat)

12.4. Date and place of thE?" and 13 Sessios of the Working Party on Ecosystems and Bycatch (@keasion
andIOTC Secretariat)

12.5. Review of the draft, and adoption of the Report ofttti& Session of the Working Party on Ecosystems and
Bycatch (Chajperson)
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APPENDIX IlI
L IST OF DOCUMENTS

Document

Title

Availability

IOTCi 2015 WPEB11 O0la

Agenda of the 1M Working Party on Ecosystems and Bycatch

V(1 January 2015)
V (7 September 2015)

IOTCi 2015 WPEB11 01b

Annotated agenda of the ™ Working Party on Ecosystems and
Bycatch

V (23, 25 August 2015
V (11 September 2015

IOTCi 2015 WPEB11 02

List of documents of the MMWorking Party on Ecosystems and
Bycatch

V(8 April 2015)
V (21, 25 August 2015
V (11 September 2015

IOTCi 2015 WPEB11 03

Outcomes of the #7Session of the Scientific Committee
(IOTC Secretariat)

V(8 April 2015)

I0TCi 2015 WPEB11 04

Outcomes of the 10Session of the Commission (IO TSR cretariat)

V(2 July 2015)

IOTCi 2015 WPEB11 05

Review of Conservation and Managemblgasures relevant to
ecosystems and bycatch (IOTC Secretariat)

V(8 April 2015)

IOTCi 2015 WPEB11 06

Progress made on the recommendations and requests of WPEB
and SC17 (IOTC Secretariat)

V(8 April 2015)

IOTCi 2015 WPEB11 07 Rev_1

Review of the statisticalata and fishery trends for bycatch specie
(IOTC Secretariat)

V(23 August 2015)
V(28 August 2015)

IOTCi 2015 WPEB11 08

Update on the implementation of the IOTC Regional Observer
Scheme (IOTC Secretariat)

V(21 August 2015)

IOTCi 2015 WPEB11 09 Rev_1

Status of development and implementation of National Plans of
Action for seabirds and sharks, and implementation of the FAO
guidelines to reduce marine turtle mortality in fishing operations
(IOTC Secretariat)

V(8 April 2015)
V(9 September 2015)

IOTCi 2015 WPEB11 10

Revision of the WPEB Program of Work (2628©20) (I0TC
Secretariat)

V(8 July 2015)

IOTCi 2015 WPEB1111

The Seychelles NPOA Sharks 26P710 Review (Assan C)

V(23 August 2015)

IOTCi 2015 WPEB11 12 Rev_1

Status of the shark fishery banthe Maldives and the
implementation of the National Plan of Action on Shark& update
with notes on turtles and seabirds (Ali K)

V(23 August 2015)
V (9 September 2015)

IOTCi 2015 WPEB11 13 Rev_1

Iranian fishing vessels bycatch in the IOTC areaavhpetence in
2014 (Shahifar R)

V(23 August 2015)
V (1 September 2015)

IOTCi 2015 WPEB11 14

Landing bycatch of tuna longline fishery landed at Phuket Provin
Thailand (Panjarat S, Hoimuk S, Jaiyen T, Rodpradit S &
Singtongyam W)

V(23 August 2015)

IOTCi 2015/ WPEB11 15

Optimal fishing time window: an approach to mitigate bycatch in
longline fisheries (Auger L, Trombetta T, Sabarros PS,
Rabearisod, Romanov E & Bach P)

V(21 August 2015)

IOTCi 2015 WPEB11 16

ObServe: Database and operational softwaréfaggline and purse
seine fishery data (Cauquil P, Rabearisoa N, Sabarros PS,
Chavancé® & Bach P)

V(21 August 2015)

IOTCi 2015 WPEB11 17

A preliminary value chain analysis of shark fisheries in Madagas
(Cripps G, Harris A, Humber F, Harding S & Thomgs T

V(19 August 2015)

IOTCi 2015 WPEB11 18 Rev_1

Impact of policies on the conservation of sharks in the large pela
fishery (Jayathilaka RAM & Maldeniya R)

V(21 August 2015)
V(11 Septembez015)

IOTCi 2015 WPEB11 19

Do common thresher sharksopiasvulpinusoccur in the tropical
Indian Ocean? (Romanov E)

V(23 August 2015)

IOTCi 2015 WPEB11 20

Withdrawn

IOTCi 2015 WPEB11 21 Rev_1

Shark catch characteristics by Malagasy longliners (from 2010 tg
2014) (Joachim DL & Razafimandimby Y)

V(23 August 2015)
V (5 September 2015)

Distribution patterns of sizes and setios of blue shark in the

IOTCi 2015 WPEB11 22 Indian Ocean (Coelho R, Yokawa K, LiuM, Romanov E, V(19 August 2015)
daSilvaC, Bach P, Lino PG, Ohshimo S, Tsatf\& Santos MN)
Blue shark Prionace glaucglength composition from the

IOTCi 2015 WPEB11 23 Indonesian longline fleet in the Indian Ocean: period 220%4 V(18 August 2015)

(Novianto D, Rochman F, Bahtiar A, Nugraha B & Jatmiko )

IOTCi 2015 WPEB11 24

Historical CatchHestimate Reconstruction for the Indian Ocean ba
on Shark Fin Trade Data (Clarke S)

V(19 August 2015)

IOTCi 2015 WPEB11 25

Standardized catch rates for the blue shBrioface glaucacaught
by the Spanish surface longline fleet in the Indian Ockaimg the
2001-2013 period (Fernanddzosta J, Rame€artelle A, Garcia

Cortés B & Mejuto J)

V (7 August 2015)
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Document Title Availability
Update of blue shark catches and standardized CPUE for the
IOTCi 2015 WPEBL11 26 Portuguese pelagic longline fleet in the Indian Ocean: expltiimg | V(17 August 2015)
effects of targeting (Coelho R, Lino PG, Rosa D & Santos MN)
Preliminary stock assessment of blue shBmrohace glaucacaught
IOTCi 2015 WPEB11 27 in Indian Ocean using a Bayesian Stapmace Production Model V(23 Augtst 2015)
(Andrade HA)
. ) . Stock assessment blue shdplirgnce glaucain the Indian Ocean
I0TCI 2015 WPEBL1 28 using Stock Synthesis (Rice J & IOTC Secretariat) V(23 August 2015)
Interactions of oceanic whitetip sharks with the tuna purse seine
IOTCi 2015 WPEB11 29 fisheries in the Indian Ocean (Travassos Tolotti M, Bach P, V(23 August 2015)
Romanov E & Dagorn L)
Update of standardized CPUE of blue shdttidhace glauciin the V(22 August 2015)
IOTCi 2015 WPEB11 30 Rev_1 | Indian Ocean estimated from observer data in the pbgbsleen V(28 August 2015)
1992 and 2014 (Semba Y, Kanaiwa M & Yokawa K) 9
|OTCi 2015 WPEBL1 31 Proce;edmgs of the Regional Symposium on Sea Turtle Conserv V(21 August 2015)
in Asia (Anon)
Analysis of marine turtlenitigation measure effectiveness in tuna
IOTCi 2015 WPEB11 32 longline fisheries (Clarke S, Nicol S, Swimmer Y & IOTC V(21 August 2015)
Secretariat)
. ) . A need for improved reporting on seabird bycatch in the longline| V(18 August 2015)
IOTCI 2015 WPEBLT 33 Rev_1 fishery (Angel A, Wanless R & Smdll) V (7 September 2015
. ) . New approaches for better understanding seabird bycatch in tun
I0TCI 2015 WPEBL1 34 longline fisheries (Wanless R & Small C) V(18 August 2015)
. ) . ACAP summary advice for reducing the impact of pelagic longlin
I0TCI 2015 WPEBLL 35 fishing on seabirds (ACAP Secretariat) V(21 August 2015)
Estimation of seabird bycatch rates and numbers (Wolfaardt A &
IOTCi 2015 WPEB11 36 Debski I) (on behalf of the Seabird Bycatch WarkiGroup of V(21 August 2015)
ACAP)
Preliminary analyses; evaluation of the effects of the newly
employed seabird bycatch regulation for longline fisheries in IOT| V(23 August 2015)

IOTCi 2015 WPEB11 37 Rev_1

conventional area with using current observer data (Inoue Y,
Yokawa K & Minami H)

V(6 September 2015

IOTCi 2015 WPEB11 38 Rev_1

Progress of the development of the DNA identification for the
southern albatross bycatch in longline fishery (Inoue Y, Aldermal
Taguchi M, Sakuma K, Kitamura T, Phillip&A, Burg TM, Small C,
Sato M, Papworth W & Minami H)

V(23 August 2015)
V (6 September 2015

Environment al i mpacts and cau
Aggregating Devices around Seychelles Islands: a preliminary re

I0TCI 2015 WPEBL1 39 on datecollected by Island Conservation Society (Balderson SD ¢ V(23 August 2015)
Martin LEC)
Preliminary review of ICCAT, WCPFC, IOTC and IATTC progres
IOTCi 2015 WPEB11 40 in applying ecosystem based fisheries management-(brda MJ, V (25 August 2015)
Arrizabalaga H, RestrepV, Dulvy NK, Cooper AB & Murua H)
Other papers
IOTCi 2015 WPEB11 41 Proposal for a bycatch data exchange protocol (Clarke S & Nicol V(21 August 2015)
|OTCi 2015 WPEB11 42 Summary of the Indian Ocean elasmobranch tagging programs V(20 August 2015)
(Romanov EV)
Preliminary study of cetacean depredation on pelagic longline
fisheries using passive acoustic monitoring off Reunion Island V(23 August 2015)

IOTCi 2015 WPEB11 43 Rev_1

(Foulgoc LL, Richard E, Condet M, PhilippeB] Roussel E,
Chompret J &Clorennec D)

V(5 September 2015

" X . Indicators of depredation impacting Reunion Island pelagic longl| V(23 August 2015)
IOTCI 2015 WPEBL1 44 Rev_1 fishery (Rabearisoa N, Sabarros PS, Romanov E & Bach P) V(9 September 2015
Depredation and incidental catches in longline fishery of souther V(23 August 2015)

IOTCi 2015 WPEB1IT145Rev_1

Mozambique: Preliminary information on ecosystem issues base
observer onboard sampling (Mutombene RJ)

V(11 Septembe?015

IOTCi 2015 WPEB11 46

An update orthe Shark bycatch of tuna gillnet fisheries of Pakistal
(Shahid U, Khan MM & Nawaz R)

V(23 August 2015)

IOTCi 2015 WPEB11 47

An assessment of marine turtle bycatch in the tuna gillnet fisheri

Pakistan (Shahid U, Khan MM, Nawaz R & Dimmlich W)

V(23 August 2015)
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Update on the catch and bycatch composition of illegal fishing in
. ) . British Indian Ocean Territory (UK(OT)) and a summary of
IOTCI2015 WPEB11 48 abandoned and lost fishing gear (Moir Clark J, Duffy H, Pearce J V(23 August 2015)
Mees CC)
|OTCi 2015 WPEBL1 49 Stock assessment of blue shaPkignce glauca in the Indian Oceat V(23 August 2015)
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IOTCi 2015 WPEB11 50
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longliner during 19741993 in the Indian Ocean (K&l &
OkamotoH)

V(3 September 2015

IOTCi 2015 WPEB11 51

Estimation of appropriate reporting ratio for the blue shark caugh
Japanese longliner in the Indian Ocean (Kai M & Yoakawa K)

V(3 September 2015

IOTCi 2015 WPEB11 52 Rev_1
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the Taiwanese longline fishery in the Indian Ocean (Tsd&t &
Liu K-M)

V (7 September 2015
V(10 September 2015

Information papers

IOTCi 2015 WPEB11 INFO1

IOTC SCi Guidelines for the presentation of stadsessment
models

V(29 January 2015)

IOTCi 2015 WPEB11 INFO2
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V(24 June 2015)

Do by-catch reduction devices langline fisheries reduce capture ¢

I0TCI 2015 WPEBLIINFO3 sharks and rays? A global metaalysis (Favaro B & Cote IM) V(19 August 2015)
. ) . Vulnerability of oceanic sharks as pelagic longline bycatch

IOTCI 2015 WPEBLTINFO4 (Gallagher AJ, Orbesen ES, Hammerschlaga N & Serafy JE) V(19 August 2015)
. ) . By-catch of tuna gillnet fisheries of Pakistan: A serious threat te

I0TCI 2015 WPEBLIINFOS target, endangered and threatened species (Moazzam M & Naw| V(19 August 2015)
. ) . Deepwater observation of scallopé@dmmerhead Sphyrna lewini i

I0TCI 2015 WPEBLIINFO6 the western Indian Ocean off Tanzania (Moore ABM & Gates AR V(19 August 2015)

IOTCi 2015 WPEB11 INFO7 Illegal take and trade of marine turtles in the IOSEA region (Anoi V(19 August 2015)

IOTCi 2015 WPEB11 INFO8 Preliminaryedits to the IOTC Marine Turtle Executive Summary V(23 August 2015)

System of verification of the code of good practices on board
|OTCi 2015 WPEB11 INFO9 ANABAC and OPAGAC tuna purse seiners and preliminary resu V(25 August 2015)

for the Atlantic Ocean (Gofii N, Ruiz Mlurua H1, Santiago J, Krug
I, Sotillo de Olano B, Gonzéalez de Zarate A, Moreno G & Murua

IOTCi 2015 WPEB11 INF10

Guidance for National Plan of Action for sharks in India (Anon)

V(6 September 2015

IOTCi 2015 WPEB11 INF11
Rev_1

A concep note on an I0TC shark tagging programme with-ppp
satellite archival tags (PSAT) in response to Indian Ocean Shark
Year Programme (ShYP) priorities (Romanov EV, Coelho R, Wil
DT, Sabarros PS & Bach P)

V(7 September 2015
V(11 September 2015

IOTCi 2015 WPEB11 INF12

National Plan of Action for the conservation and management of
sharks in the Maldives (Ali K and Sinan H)

V(9 September 2015

IOTCi 2015 WPEB11 INF13

Concept note: Linking coastal livelihoods from artisanal tuna fish
with climatechange and regional seabird conservation (Wanless
Marsac F)

V (9 September 2015

Data sets

IOTCi 2015 WPEB11 DATAO1 | Bycatch datasets available V(4 August 2015)
IOTCi 2015 WPEB11 DATAO2 | DataCatalogie V(10 August 2015)
IF%'I\'/C|12015 WPEBIIDATAO3 Data for the assessment of Indian Ocean Blue Shark V(3 August 2015)
|OTCi 2015 WPEB11 DATAO4 Scl)Jl-ZortugaI Blue shark standardised longline CPUE seriesi200( V(3 August 2015)
IOTCi 2015 WPEB11 DATAO5 | Nominal Catches per Fleet, Year, Gear, IOTC Area and species| V(3 August 2015)
IOTCi 2015 WPEB11 DATA06 | Catch and Effort Longline V(3 August 2015)
IOTCi 2015 WPEB11 DATAQ7 | Catch and Effort vessels using pole and lines or purse seines V(3 August 2015)
IOTCi 2015 WPEB11 DATA08 | Catch and Effort Coastal V(3 August 2015)
IOTCi 2015 WPEB11 DATAQ9 | Catch and Effort all vessels V(3 August 2015)
IOTCi 2015 WPEB11 DATA10 | Catch and Effort reference V(3 August 2015)
IOTCi 2015 WPEB11 DATA11 | Size Frequency Sharks V(3 August 2015)
IOTCi 2015 WPEB11 DATA12 | Data Shark Equations V(3 August 2015)
IOTCi 2015 WPEB11 DATA13 | Size frequency reference V(3 August 2015)
IOTCi 2015 WPEB11 DATA14 | EU-Spain Blue shark standardised longline CPUE seriesi200B V(7 August 2015)
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APPENDIX IV

THE STANDING OF A RA NGE OF INFORMATION R ECEIVED BY THE |IOTC SECRETARIAT FOR

BYCATCH (INCLUDING BYPRODUCT ) SPECIES

Extract from IOTC 20151 WPEBMLi 07

(Table, figure and appendix references in this Appendix, refer only tocbotEned in this appendix)

SUMMARY OF FISHERIES DATA AVAILABLE FOR SHARKS

Data available on the total catches of sharks in the Indian Ocean

The total shark nominal catch data are present&ibirl by fleet Very fewfleetshave reported catches of sharks for
the early years, but the numberflektsreporting increases over tinieotal reportecgsharkcatches have also increased
over time with a particularly dramatic increase in reported catches in the 18806king a peak of approximately
120000mt in 1999. Since then, nominal catches have fluctuated and are currently aroQA@riO&ecent changes
to the historical series amainly due tothe revised time series submitted in 2015 by Jaguach Indonesia. Japan has
now reported catches (disaggregated by spedeg#)g back to 199 while Indonesia also revised their total Indian

Ocean catch estimatdor the time period between 2005 and 2013, providing higher estimated shark catches for th

period.

The nominal catchdata should, howevehe consideredwith caution given the historically low reporting rates. In

addition to the underestimates fromKasf reporting, when the catches are reported they are thought to represent only
the catches of those species that are retained onboard without taking in to account discards (nominal catches). In r

cases the reported catches refer to dressed weights mdiinformation is provided on the type of processing

undertaken, creating more uncertainty in the estimates of catches in live weight equivalents. Nevertheless, repor

rates in recent years have improved substantidpypéndix 3 following the adoption of new measures by the

Commission on sharks and other bycatch, which call for IOTC CPCs to collect and report more detailed statistics

ﬁii

bycatch species to the IOT&&cretariat
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Main reported geaitypes associated with shark bycatch for IOTC fisheries

Fig. 2 shows the distribution of catches by gear type. Gillnets report the highest nominal catches of stks in
making up nearly 40% of catches followed by the handline and longline fleets. Of gillnets, the majority compris
standard, unclassified gillnets, followed by gillnet, handline and troll line combinations and gillnet/longline
combinations.

20
I
20

°© T T T T T T
1950 1970 1990 2010
1960 1980 2000

H BB O oL O HAND B LINE O B ps B pss B TROL B OTHER

Fig. 2. Summary of shark catches reported by gear type {228@}). Bait boat/pole and line (BB), gillnet (GILL),
Handline (HAND), Line (LINE), logline (LL), Purse seine (PS), small purse seines/ring nets (PSS), troll lines
(TROLL) andall other gear types (OTHER).

Main species of sharks caught in IOTC fisheries

A list of all species of sharks that are known to occur in Indian Ocean fisheries directed at IOTQI€pECifisheries)

or pelagic sharks is provided Appendix 2 In addition to an increase in reporting of shark catches over time, the
resolution of the data provided has been improving with an increased proportion of reported shark catches provi
identified to species/genu$i@.4g9. Of the skark catches reported by species, the blue shark formsréategt
proportion, comprising 60% of total catches, with silkpceanic whitetipthresher, hammerhead and makarls
forming a smaller percentaggig. 4b).

The increase in reporting by spesiis apparent in the specisecific catch seried={g. 4) with steadily increasing
trends in reporting since the 1970s seen for bherks threshe sharks hammerheadharksand mako shagk The
reporting of catches of oceanic whitesiparksshows an unusual trend which is dominated by the Sri Lankan longline
gilinet fisheries with the addition of proportionately very large catches by India iasthgeas (20132014) Reported
catches of silky shark peak just prior to 2000, since when they have been steadily declining, a treisl balsith
almost exclusively on datadm the Sri Lankaronglinegilinet combination fisherieS he effect of singt fleet reports

in the nominal catch series by species is apparent when looking at Fig.5b which highlights how the catch series of €
species is dominated by very few fleets.
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Fig. 3. a) Proportion of shark catches reported by species and as aggregate catch (OTH) and b) nominal shark catcl
by species
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Fig. 4. a) Total nominal catches by species for all fleets (Z8B04) and brontribution of each fleet to the total data series
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There are some clear trends in species catches by gear typesaisdndicablel. Nominalsharkcatchesy longliners
comprise predominantly blue shark followed by mako sharks, while reported catches of handline gears are &
dominated by blue shark, followed by thresher sharks. Purse seine catches are ddyisiditg shark Troll lines
reported relatively high catches of hammerhead sharks. Reporting by species is very uncommon for gillnet fleets, wt
the majority of catches are reported in aggregate.

Table 1. Speciesspecific catchesybgear typdrom 2005 2014 (Bait boat/pole and line (BB), gilinet (GILL), Handline
(HAND), Line (LINE), logline (LL), Purse seine (PS), small purse seines/ring nets épg88pll lines (TROL).

BB GILL HAND LINE LL PS PSS TROL
OTH 100% 92% 13% 100% 13% 28% 100% 62%
BSH 0% 3% 60% 0% 58% 0% 0% 0%
FAL 0% 4% 0% 0% 7% 2% 0% 2%
OCS 0% 0% 0% 0% 6% 0% 0% 0%
THR 0% 0% 17% 0% 0% 0% 0% 3%
SPN 0% 0% 6% 0% 0% 0% 0% 25%
MAK 0% 0% 3% 0% 10% 0% 0% 8%
OCS 0% 0% 0% 0% 6% 0% 0% 0%
RMB 0% 0% 0% 0% 1% 0% 0% 0%

Reported catches and catch rates by fleet

Fleets reporting thgreatesinominal catches of sharks since 2000 are show#ign5. This highlights the relatively
high catches of the Indonesia line fisheries (including troll lines, hook and line, hand line and coastal tpagkhte
gilinet fisheries of Pakistan, Yemamnd |.R. IranThe lack of species disaggregation in reporting is also apparent here,
particularlyfor the gillnet fleets.
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Fig. 5. Annual average shark catches reported by fleet and species froif2@090
While industrial longliners and drifting gillnets harvest important amounts of pelagic sharks, industrial purse seinel
pole-andlines and most coastal fisheries are unlikely to harvest important amounts of pelagic sharks.

9 Pole and line fisheriesThe shark catches reported for the pole and line fisheries of Maldives are very low and non
are reported for India. Tremounts of sharks caught by these fisheries, if any, are not thought significant.

1 These are longlines which are operated by smaller vessels (<15m) and generally deployed within the EEZ.
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1 Gillnet fisheries: The species of sharks caught are thought to vary significantly depending on the area of operati
of the gillnets:

1 Gillnets operated in areas having lomncentrations of pelagic sharks: The gilinet fisheries of most coastal
countries operate these gears in coastal waters. The abundance of pelagic sharks in these areas is th
low.

1 Gillnets operated in areas having high concentrations of pelagic skallkets operated in Sri Lanka,
Indonesia and Yemen (waters around Socotra), in spite of being set in coastal areas, are likely to ca
significant amounts of pelagic sharks.

1 Gillnets operated on the high seasVessels from Taiwan,China were using dnift gilinets (driftnets) from 1982
to 1992, when the use of this gear was banned worldwide. The catches of pelagic sharks were very higis during
period. Driftnet vessels fromR. Iran and Pakistan have been fishing on the high seas since, but wathclateh
rates. This was initially in waters of the Arabian Sea but covering a larger area in recent years as they expanded
range to include the tropicalaters of the western Indian Ocean and Mozambique Channel. The quantity of shark
caught by thesfleets is thought to be relatively high, representing betwees02b of the total combined catches
of sharks and other species.

1 Gillnet/longline fishery of Sri Lanka: Between 1200 and 200 vessels (1&h average length) operating gillnets
and longlinesn combination have been harvesting important amounts of pelagic sharks since-f88@0sdThe
longlines are believed to be responsible for most of the catches of sPaiitdses of sharks comprised ~45% of the
total combined catch for all species in9%%nd declined to <2% in the late 2000ke fleet has been shifting
towards predominantly longline gear in recent years but most catches are still reported as aggregates of
combination gear.

1 Fisheries using handlinesThe majority of fisheries usingand lines and trolling in the Indian Ocean operate these
gears in coastal waters, so although the total proportion of sharks caught has been high historically, the amour
pelagic sharks caught are thought to be low. The proportion of other spesiesiaf might change depending on
the area fished and time of the day.

1 Deepfreezing tuna longlinersandfresh-tuna longliners: Catches of sharks are thought to represent betwéen 20
40% of the total combined catch for all species. However, the catchearks secorded in the IOTC database only
makeup a small proportion of thiotal catches of all species lmngline fleets. Theecatches series for sharks are,
therefore, thought to be very incompldiverthelesdevels of reporting have improved ircent years, following
the implementation of catch monitoring schemes in different ports of landing oftémesHongliner§ and the
recording of catches of main species of sharks in logbooks and observer programmes. The catches estime
however, are Uikely to represent the total wdnes of sharks for these fisherthse to the paucity of information on
levels of discards of sharks, which are thought high in some areas and for some species

1 Freezing (fresh) swordfish longliners Catches of sharks are thought to represent betwae0%of the total
combined catch for all species. The amount of sharks caught by longliners targeting swordfish in th
IOTC area of competendems been monotonically increasing since the-b9i€l0s. Tle catches of sharks recorded
for these fleets are thought more realistic than those recorded for other longline fisheries. The high catches
thought to be due to:

1 Gear configuration and time fished: The vessels targeting swordfish use surface lamglisesthe lines
at dusk or during the night. Many pelagic sharks are thought to be abundant at these depths and most ac
during dusk or night hours.

1 Areafished: The fleets targeting swordfish have been deploying most of the fishing effort in theeSout
Indian Ocean, in the vicinity of South Africa, southern Madagascar, Reunion and Mauritius. High amount
of sharks are thought to occur in these areas.

1 Changes in the relative amounts of swordfish and sharks in the catches: Some of the vessels aoe kno
alternatebetween targetingwordfish and shark§articulaty blue shark) depending on the season, or
when catch rates of swordfish are poor.

2 The IOTGOFCF (Overseas Fisheries Cooperation Foundation of Japan) Project implemented programmes in cooperation with local
institutions in Thailandnd Indonesia
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9 Industrial tuna purse seiners: Catches of sharks are thought to represent less than 0.5% of the total combine
catch for all species.imited nominal catch data have been reportedhferpurse seine fleets.

1 Trolling fisheries: The majority of fisheries trolling in the Indian Ocean i@e in coastal waters so the amounts
of pelagic sharks caught are thought to be low. The amount that other species of sharks make out of the catche
tuna and tundike species might change depending on the area fished and time of the day.

Spatial information on sharks catches

Fig. 6 and Fig. 7 present the spatial catches of sharks reported in numbers foffrdeeimg longliners flagged by
Taiwan,China over time. The reporting by species has improved over time, indicating that the majority of the catct
areblue shark with an increase in catclésilky shark in the northern Indian Ocean apparent in recent, yeavsver,

the presence of low numbers of dusky shark in the reported catches are somewhat surprising given its coastal distrib
andmay reflect species identification errors.

Fig. 8 shows the shark catches reported by the Japanese longline fleet frari200%ese show a clear dominance of
blue sharks, followed by relatively minor catches of shortfin nsllarkand porleagle shark. However, it is important

to note that timerea catches of sharks by species arg awilable from 2007 for Taiwan,China or 2009 for Japan,
while these fleets have been operating in the Indian Ocean since the 1950s. Unlike Taiwan,Ghivieh fepatially
disaggregated catches of sharks are available aggregated by species from up to the late 1970s, Japan has not pr
spatially disaggregated catches of sharks other than those reported for 2009 and following years. In addition, the cat
available are considered to be incomplete, as they are likely to not include diso@rdascludingthosespecies which

have been listeds mandatory for reportiniylore limited ime-area catches of sharks are also available from some other
fleets, asecorded irrable9.
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Fig. 6. Time-area catches (total numbers) of sharks for desgzing longliners flagged ifiaiwan,China, by decade
(also including 201014) and species. Unidentified sharks catches are shown in purple.
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Fig. 7. Time-area catches (total numbers) of sharks for desgring longliners flagged in Taiwan,Chirtay year
(2008 14) and species. Unidentified sharks catches are shown in purple.
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