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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 Tuna Commission (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 fibers 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 the entire 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 infornwati and data set out in this
publication. Notwithstanding, the Indian Ocean Tuna Commission, employees
and advisers disclaim all liability, including liability for negligence, for any
loss, damage, injury, expense or cost incurred by any person as aofesult
accessing, using or relying upon any of the information or data set out in this
publication to the maximum extent permitted by law.

Contact details:

Indian Ocean Tuna Commission
Le Chantier Mall

PO Box 1011

Victoria, Mahé, Seychelles
Ph:+248 422494

Fax: +248 4224 364

Email: secretariat@iotc.org
Website:http://www.iotc.org
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ACRONYMS
ABNJ Areas Beyond National Jurisdiction
ACAP Agreement on the Conservation of Albatrosses and Petrels
BPUE Bycatch Per Unit of Effort
BSH Blue shark
CITES Convention on Internationdlrade in Endangered Species
CMM Conservation and Management Measure (of the IOTC; Resolutions and Recommendations)
CPCs ContractingParties andCooperating No+ContractingParties
CPUE Catch per unit of effort
current Current period/time, i.e.drrer means fishing mortality for the current assessment year.
EEZ Exclusive Economic Zone
ERA Ecological Risk Assessment
EU European Union
EU-DCF European Union Data Collection Framework
F Fishing mortality; ko is the fishing mortality estimated in the year 301
FAD Fish Aggregation Device
FAO Food and Agriculture Organization of the United Nations
FOB Floating Object
Fumsy Fishing mortality at MSY
GAM Generalised Additive Model
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 antnregulated, fishing
LL Longline
LSTLV Largescale tuna longline vessel
MoU Memorandum of Understanding
MPF Meeting Participation Fund
MSY Maximum sustainable yield
n.a. Not applicable
NDF Non Detriment Finding
NGO Non-Governmental Organisation
NOAA National Oceaniand Atmospheric Admistration
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 the IOTC Agreement, caught or interactel
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 ristaioed onboard for sale or
consumption.

Largescale driftnets Gillnets or other nets or a combination of rtbgst are more than 2.5 kilomesran length whose purpose
is to enmesh, entrap, or entangle fish by drifting on the surface of, or in, threcolat@an.
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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

Level 1:

Level 2:

Level 3:

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

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/endorsemeinbife & 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.

From a subsidiary body of the Commission to a CPfie 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.

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 reader of and 10TC

report,

the importance of the relevant paragraph. However, other terms used are considered

explanatory/informational purposes only and shall have nehigling within the reporting terminology hierarchy than
Level 3, described above (e@ONSIDERED; URGED; ACKNOWLEDGED ).
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Executive summary

The¥"Sessi on of the I ndian Ocean Tuna Commi ssionds
was held inCape TownSouth Africa, from 10 14 September 2018\ total of40 participants 89 in 201734 in 2016,
37 in 2015) attended the Session. The list of participants is provid&gpendix | The meeting was opened by t
Chairperson, DBylvain Bonhommeatrom IFREMER, EU-France who welcomed participants and formally oper
the 4" Session of the IOTC Working Party on Ecosystems and Bycatch (WREB1

The following arethe complete recommendations from the WPEB14 to the Scientific Committee whialsa
provided atAppendixXX:

Mobulid rays

WPEB14.01 (pard71): The WPEBRECOMMENDED that data collection for mobulid rays (if possible to spe
level) should be improved, that4oatch mitigation methods should be investigated and
safe release techniques and best practices should be implemented.

WPEB14.02 (pard72): The WPEBNOTED the status and declinesMbbulaspp. in the Indian Ocean (which ung
current taxonomic revisions include the manta rays as well). Given the significant dec
these species across their range in t
interaction with pelagic fishers, in particular tuna gillnet, purse seine, and occasio
longline fisheries, the WPERECOMMENDED that management actions, such as-n
retention measures in the IOTC Area of Competence (as a first step consider
Precautionary Approach) amondiets, are required to enable these species to recove
must immediately be adopted instead of waiting until 2020.

Revision of the WPEB Program of Work 2012023

WPEB14.03 (para®): The WPEBRECOMMENDED that the SC consider and endorse the WPEB Progra
Work (2019 2023), as provided in AppendikdX

Review of the draft, and adoption of the Report of thié' Bession of the Working Party on Ecosystems and Byca

WPEB 14.04 (par207): The WPEBRECOMMENDED that theScientific Committeeconsider the consolidated s
of recommendations arising from WPEBprovided atAppendix XIX, as well as the
management advice provided in the draft resource stock status summary fafrtbacever
shark species, as well of those for marine turtlessaadirds:

Sharks

0 Blue sharksPrionace glaucai Appendix IX
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 XIl|
Bigeyethresher shark@\lopias superciliosys Appendix XIV

o Pelagic thresher shark&lopias pelagicusi Appendix XV
Other species/groups

0 Marine turtles” AppendixXVI

0 Seabirds Appendix XVII

o0 Marine mammal$ Appendix XVIII

O O0OO0OO0Oo

A summary of the stock status for some of the most commonly caught shark species caught in association w
fisheries for tuna and turike species is praded inTablel.
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Colour key for Table 1 Stock overfished(SBa/SBusvy< 1 Stock not overfished (SB/SBuwsyO 1

Stock subject to overfishin@Fyeal Fmsy> 1)

Stock not subject to overfishing&/FvsyO 1

Not assessed/Uncertain
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Table 1. Status summary forkey shark species caught in association with IOTC fisheries for tuna and turkke species.

Stock

Indicators

Prevt

2013 2014

2015

2016

2017

2018

Advice to the Commission

Sharks: Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in ast$ofittesies/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 spe
The following are the main species caught in IOTC fisheries, although the list is not exhaustive.

Reported catch 201

Estimated catch 201&

Not elsewhere included (nei) shar
2017:
Average reported catch 28117:
Average estimated catch 2011b:
Ave. (nei) sharks2012i 16:

27,259t
54,735 t

56,883t
29,700t
54,993 t
51,712t

Blue shark
Prionace glauca

33.0 (29.536.6)
0.30(0.30:0.31)
39.7 (35.545.4)
0.87 (0.671.09)
1.54 (1.371.72)
0.52 (0.460.56)

MSY (1,000 t) (80% ClI):
Fusy (80% CI):
SSBusy (1,000 t) (80% CI)
F2015Fmsy (80% CI):
SSB0155SBusy (80% ClI):
SSB01dSSB (80% Cl):

Even though the blue shark in 2017 is assessed to b
overfished nor subject to overfishing, current catches are li
to result in decreasing biomass and making the stock be
overfished and subject to overfishing in the near future (T,
3). If the Commission wishes to maintain stocks above M
reference level{B>Bwvsy and F<Rsy) with at least a 509
probability over the next 10 years, then a reductioB®5 in
catches is advised (Table 3Jhe stock should be close
monitored. Mechanisms need to be developed by

Commission to improve current statistics, by ensuring C
comply with their recording and reporting requirement
sharks, so as to better inform scientific advice in the future

Click below for a full stock statusummary:

0 Blue sharks Appendix IX

Oceanic whitetip shark
Carcharhinus
longimanus

Reported catch 201
Not elsewhere included (nei) shatks
Averagereported catch 2@L2017:
Not elsewhere included (nei) shaiks

48t

56,883t

230t
51,712t

Scalloped hammerhead
shark
Sphyrna lewini

Reported catch 201

Not elsewheréncluded (nei) sharks

Average reported catch 28112017:
Not elsewhere included (nei) shatks

118t

56,883t
76t
51,712t

Shortfin mako
Isurus oxyrinchus

Reported catch 201
Not elsewhere included (nei) shaiks
Average reported catch 28112017:
Not elsewhere included (nei) shaiks

1,664t
56,883t
1,555t
51,712t

Silky shark
Carcharhinus
falciformis

Reported catch 201
Not elsewhere included (nei) shaiks
Average reported catch 28112017:
Not elsewhere included (nei) shatks

2,175t
56,883t
2,967t
51,712 t

Bigeye thresher shark
Alopias superciliosus

Reported catch 201
Not elsewhere included (nei) shatks
Average reported catch 28112017:
Not elsewhere included (nei) shaiks

ot
56,883t
ot
51,712 t

Pelagic thresher shark
Alopias pelagicus

Reported catch 201
Not elsewhere included (nei) shaiks
Average reported catch 28112017:
Not elsewhere included (nei) shatks

0t
56,883t
Ot
51,712 t

There is a paucity of information available for these specie
and this situation is not expected to improve in the short to
medium term. There is no quantitative stock assessment a
limited basic fishery indicators currently available. Therefor|
the stockstatus is highly uncertain. The available evidence
indicates considerable risk to the stock status at current eff
levels. The primary source of data that drive the assessme
(total catches) is highly uncertain and should be investigate
further as a pority.

Click below for a full stock status summary:

Oceanic whitetip sharks Appendix X
Scalloped hammerhead shaiképpendix XI
Shortfin mako sharks Appendix XI|

Silky shark$ Appendix Xl

Bigeye thresher shark®ppendix XIV
Pelagic thresher shaikgppendix XV

(el eleleclNeo)
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. Opening of themeeting

Thel4"Sessionofthenld i an Ocean Tu ®aC) \WwkngRagyon Exasystems(@nd
Bycatch (WPEB) washeld inCape TownSouth Africafrom 10- 14 September 2L A total of 40
participants(39 in 2017,34 in 2016, 37 in 2015) attended the Session. The list of participants is
providedin Appendix | The meeting was opened bHye Chairperson, DBylvain Bonhommeau
from IRD, France who welcomed participas and formally opened th#4™ Session of the IOTC
Working Party on Ecosystems and Bycat&PEB14). Adoption of the Agendand arangements
for the Session

. Adoption of the Agenda and arrangements for the Session

The WPEB ADOPTED the Agendaprovidedin Appendix Il The documentgresented to the
WPEB arelisted inAppendix III.

3. The IOTC process: outcomes, updates and progress

3.

The WPEBNOTED the suggestions by the IOTC Executive Secretary to reduce and stectmal
number of recommendations and requests to be made during each of the IOTC working party
meetings to ensure they are more achievable.

Outcomes of the0th Session of the Scientific Committee

The WHEB NOTED paper IOTG 20181 WPEB14i 03which outlined the main outcomes of ®@"
Session of the Scientific Committd€C2(Q specifically related to the work of the \EB and
AGREED to consider how best to progress these issues at the present meeting.

Review of the statistical data availabier ecosystems and bycatch species

NOTING the highly aggregated nature of information requested on discards, th&RBEEDthat
the discard reporting form (Form 1DI) is updated to include seasonal (month) and spatial
information (5 x 5 or 1 x 1) in a simail format to the catch and effort data reporting forms.

The WPEBNOTED that discussions on this specific topic will be deferred after the presentation of
the updates on the current status of data collection and reporting for bycatch species.

CPUE Collaborative study of shark CPUE from multiple Indian Ocean longline fleets

Noting the conflicting patterns in blue shark CPUE derived from different Indian Ocean longline
fleets and considering the success of using joint analysis of operatiochl arad effort data to
resolve such conflicts in other Working Parties, the SC RECOMMENDED initiating work on joint
analysis of operational catch and effort data from multiple fleets, to further develop methods and to
provide indices of abundance for shadfsnterest to the IOTC.

The WPEBNOTED that this work is desirable bBICKNOWLEDGED that this work requires a

high degree of trust between the CPCs who share their operational data and the expert contracted to

conduct these collaborative estimationae@uch expert has been identified and has been involved
in several similar estimations for other species groups at IOTC, however, he is currently involved
with other species and so is not immediately available. As such the WBRBED to continue to
request this work be conducted, when the consultant becomes available in the future.

Review of mitigation measures in Resolution 12/04

The SC noted paper IOTZD17~SC20INFO3 and REQUESTED the IOTC Secretariat to send out
the version of IOT017SC20INFO3 Rev_1 revised by the SC as a data call to inform a review of
the mitigation measures for marine turtles in Resolution 12/04 as requested by the Commission.

The WPEBNOTED this request and agreed to provide comment on the paper intersessionally
NOTING tha the extent and type of informatitimat were th@bject of the data call could otherwise
directly come from scientific observer data once these are submitted in a proper electronic format.

Outcomes of the 2% Session of the Commission

The WPEBNOTED paper IOTC 20181 WPEB14i 04 which outlined the main outcomes of #a8¢
Session of the Commission, specifically related to the work of the WPEBGR&ED to consider

how best to provide the Scientific Committee with the information it needs, in ordatidfy she
Commi ssionbs requests, throughout the course
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9. The WHEB NOTED the 10 Conservation and Management Measures (CMMs) adopted a2'the 2
Session of the Commission (consistind6Resolutions and 0 Recommendatioasljsted below:

IOTC Resolutions

1 Resolution 18/0Dn an interim plan for rebuilding the Indian Ocean yellowfin tuna stock in
the IOTC Area of Competence

1 Resolution 18/0Dn management measures for the conservation of blue shark caught in
association witHOTC fisheries

1 Resolution 18/0®n establishing a list of vessels presumed to have carried out illegal,
unreported and unregulated fishing in the IOTC Area of Competence

Resolution 18/0n bioFAD experimental project

Resolution 18/0%n management measar®r the conservation for the conservation of
billfish, striped marlin, black marlin, blue marlin and IndRacific sailfish

1 Resolution 18/0n establishing a programme for transhipment by lasgale fishing
vessels

1 Resolution 18/00Dn measures applicabin case of nofulfilment of reporting obligations
in the IOTC

1 Resolution 18/0&rocedures on a fish aggregating devices (FADs) management plan,
including a limitation on the number of FADs, more detailed specifications of catch
reporting from FAD setsnd the development of improved fad design to reduce the
incidence of entanglement of Rtarget species

T Resolution 18/0®n a scoping study of soearonomic indicators of IOTC fisheries
T Resolution 18/1@n vessel chartering in the IOTC Area of Competence

10. The WHEB NOTED that theseConservation and Management Measutesl become binding on
Membersl20 days from the date of the notification communicated by the IOTC Secretariat in IOTC
Circular2018i 026 (i.e. 4 October 2018.

11. The WPEBNOTED that the Commission also made a numbegasferal comments and requests

regardingthe recommendations made by the Scientific Committee i, 2@dich have relevance

for the WPEB (details as follows: paragraph numbers refer teguet of the @mmissionlOTCi

2018i SZ2i R).
The CommissioNlOTED the stock status summaries for species of tuna andlikeapecies
under the IOTC mandate, as well as other species impacted by I0TC fisheries (Appendix 5)
and considered the recommendations made by the SC20apats that related specifically to
the Commission. The CommissiBNDORSEDthe SC 2017 list of recommendations as its
own, noting the additional activities requested by the Commission at this mgetiag26.

Consideration of management measures rethte ecosystems, bycatch and sharks

The CommissioREQUESTEDthe SC to review the status of manta and mobula rays and their
interaction with IOTC fisheries and to report this to the Commission in 2020. This work should
include an evaluation of data availability and data gaps. Where data is insufficient, the &€ shou
propose options for strengthening data collection (para 34)

The CommissioNOTED the working paper 10T€018S2206 by the EU, which requested a
follow-up of the Resolution 17/05 on the conservation of sharks caught in the IOTC fisheries. The
Commisan NOTED there are existing limitations in current observer coverage, shortcomings
in the provision of complete, accurate and timely catch records for sharks caught in association
with fisheries managed by IOTC (para 37).

The CommissioREQUESTEDthe Scietific Committee to identify possible means to improve
the submission of complete, accurate and timely catch records for sharks, as well as the collection
of speciesspecific data on catch, biology, discards and trggara.38.

L As perAtrticle 1X.4 of the IOTC Agreement
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12. The WPEBNOTED that the CormissionAGREED to defer IOTG2018S22PropD and Prop®n
a Regional Observer SchemEhe proponents of these proposals attempted to merge the two
proposals; however, they agreed more work needed to be done to reach a consensus and indicated
that a revised proposal will be submitted to the next session of the Commission (para. 54)

13. The WPEB NOTED that the CommissionNOTED that 10TQ 2018 S21i PropL On the
conservation of mobula and manta rays caught in association with fisheries in the IOTC Area of
competencavas deferred. The Commission aN@TED that there is no specific researclatth
indicates an association of mobula and manta rays with surface fisheries. One CPC highlighted the
need for data be collected in order for the SC to provide potential management advice on the
conservation of this species

The WPEBAGREED that any adviceo the Commission would be provided in the Management
Advice section of each stock status summary for the bycatch species detailed in the relevant species
sections of this report.

3.3 Review of Conservation and Management Measurglgvantto Ecosystems and Bgtch

The WPEBNOTED paper 1I0TC 2017 WPEBI3i 05 which aimed to emurage participantto

review some of the existing Conservation and Management Measures (CMM) relevant to
ecosystems and bycatch, noting the CMMs contained in document ROT& WPEBMi 04; and

as necessary to 1) provide recommendations to the Scientific Committee on whether modifications
may be required; and 2) recommend whether other CMMs may be required.

34 Progress on theecommendations of WEB13

14. The WPEBNOTED paper I0OTC2018 WPEB4i 06 which provided an update on the progress
made in implementing the recommendations from the previous WPEB meeatiich were
endorsed by the Scientific Committee, 8&@REED to provide alternative recommendations for
the consideration and potential endonsat by participants as appropriate

15. The WPEBRECALLED that any recommendations developed during a Session, must be carefully
constructed so that each contains the following elements:
1 a specific action to be undertaken (deliverable);
9 clear responsibilitydr the action to be undertaken (i.e. a specific CPC of the IOTC, the IOTC
Secretariat, another subsidiary body of the Commission or the Commission itself);
1 adesired time framier delivery of the action (i.e. by the next working party meeting, or other

date);
1 if appropriate an approximate budget for the activity, so that the IOTC Secretariat may be able
to use it as a starting point for developin

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

3.4.1 Biodegradable materials in FARonstruction

17. The WPEBNOTED that thisrecommendation lsbeen formalized as a Resolution (18/04) by the
Commission and expressed its support for this initiative.

3.4.2 CPUE Collaborative study of sharCPUE from multiple Indian Ocean longline
fleets

18. The WPEBNOTED the need for this study, but as stated in the previous section, AGREED
that this work would continue to be requested but delayed until the consultant becomes available.

3.4.3 Future format of WPEB

19. The WPEBRECALLED the recommendation that in futuyears when a stock assessment is
planned, the meeting is extended in length to more adequately accommodate tptamonkth
some of the days dedicated exclusively to the stock assessment work. ThisAGREED that
this should be followed and will lmnsideredvhen planning future meetings of the Working Party.

4. Review of data available on ecosystems and bycatch

4.1 Review of the statistical data available for ecosystems and bycatch species

Pagel3 of 106



IOTCi 2018 WPEBMI R[E]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

The WPEBNOTED paper 1I0TC2018i WPEBMi 07 which provided an overviewf the data
received by th IOTC Secretariat for bycatdpecies, in accordance with IOTC Resolution 15/02
Mandatory statistical reporting requirements for IOTC Contracting Parties and Coopgrisinn
Contracting Parties (CP§), for the period 195®017 A summary for sharks is provided in

AppendixIV.

The WPEBNOTED the large proportion of reported shark catches that have not been identified to
species level (~65% in 2017) and the issues this poses when using-speciéis catctseries for
assessments.

The WPEBACKNOWLEDGED that I.R. Iran has providedn 2018for the first time- catchand
effort data with theecommendedpatial and temporal resolution for the ye2045,2016 and 2017
(with historical datdor 2007 and following years to be submitted so@md that this information is
importantto improve the understanding of the spatial distribution of I.R. Iran coastal gillnet fleet

The WPEBRECALLED that presenting data at a working party meeting does not constitute a
formal submission to the IOTC Secretariat ddBGED all CPCs to submit data to the I0TC
Secretariat formally, as required according to IOTC reporting procedures based on the requested
fisheries statistics and data submission forms.

NOTING the proposed updates to the IOTC discard reporting form (Form 1DI) to include seasonal
and spatial information, the WPEHEEQUESTED CPCs to provide their feedback on the feasibility

of submitting data according to the updated requirements, and that filihés discussedt the

next WPDCS and SC meetings.

The WPEBNOTED that information on the status of discards (dead/alive) is rarely provided and
REQUESTED CPCs to record and report this information through their observer programmes.

The WPEBEMPHASIZED that sourcing and reconstructing historical catch and effort data remains

a high priority. Howeverijt wasalso noted that the lack of historical catch data poses a challenge in
assessing population statfall IOTC and associated speci€bereforetheWPEBREQUESTED

the WPDCS explore the option of addressing this challenge through directed workshops that
comprise national scientists with institutional knowledge of national fisheries and international
experts to provide guidance and capacity buildingnialytic approaches and tools for data recovery
and catch reconstruction methods.

Regional observer schenieUpdate (Resolutiod1/04 On a regional observer scheme)

The WPEBNOTED paper I0OTC2018 WPEB14 08 which provided an update on the national
implementation of the IOTC regional observer scheme (ROS) for each IOTC CPC and the
development of the pilot scheme.

RECALLING that the target observer coverage is 5% of all fishing dpesatthe WPEBNOTED

that a small number of CPCs have met or exceeded this level in recent years. Although in future it
may be possible to meet the observer requirements with a mixture -ashswgifing, electronic
monitoring and human observers, the curnaguirement is still currently 5% onboard human
observer coverage (Resolution 11/04) andR&CALLED that these methods are considered
complementary sources of information.

Pilot projects under Resolution 16/04

The WPEBNOTED progress with the ROS pilproject and that a workshop for representative of
regional observer programmes and other interested parties will be held in Seychelles at the end of
September 2018 to review the observer standards and training paeR&d¢OWLEDGING that

the results of ths review are expected to further streamline and rationalize the data collection and
reporting requirements.

The WPEBNOTED the progress made in completing the development of the ROS electronic data
collection and reporting tools, which have recently undleegrials in Sri Lanka and Indonesia and
that arecurrently beingoroposed for triain other CPCs (Mauritius and Tanzania) by Q1 2019.

Also, the WPEBACKNOWLEDGED that over 60% of the trips for which scientific observer data
was submitted irsuitableelectronic formats to the IOTC Secretariat have been processed and
incorporated within the ROS Regional Database. Therefore, given the importance of having access
to comprehensive scientific observer historical information for analytical purposes, the WPEB
REQUESTED CPCs to report all historical scientific observer data at their availability in a proper
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electronic formatincluding information on key bycatch species groups such as marine turtles,
seabirds and marine mammals.

32. The WPEBNOTED the ongoing development of a data conversion tool to ensure that information
recorded through existing scientific observer data collection systems already adopted in the region
(such agObServe could be seamlessly integrated within the ROS Regional @bsBatabase in
the future, andENCOURAGED the IOTC Secretariat and all other involved stakeholders to further
collaborate on this activity.

33. The WPEBNOTED with thanks the support provided by SIOBustainable Indian Ocean Tuna
Initiative) for the incorpaoation in the ROS Regional Databasé historical data collected by
scientific observerduringover 45 trips onboard of Mauritius, Seychelles and Rep. of Korea purse
seinersand originally reported as Word / PDF documents

34. The WPEBACKNOWLEDGED theoutcanes of thdield visits conducted by the IOTC Secretariat
during 2017 and 2018 to Pakistan, Sri Lanka, and I.R. Iran to assess the logistical practicalities of
implementing EMS onboard coastal gillnet (and giHiogtgline) vessels anblOTED that the
propasal developed in collaboration with the Sri Lanka Ministry of Fisheries and Aquatic Resources
Development (MFARD) to trial EMS ehoard around 6 coastal longline/gilinet vessels (between
15mi 24 m LOA) The implementation of the EM&as been confirmedyhich will be secured
through EU voluntaryundsandthe procurement of EMS equipment is about to be finalized, with
delivery and installation planned for 2018 Q4.

5. Review ofnational bycatch issues in IOTC managed fisheries angational
plans ofaction (sharks; seabirds; marine turtles)

5.1 Review of applications for 6énot applicabledé N

35. The WPEBRECALLED that the IPOASHARKS is a voluntary instrument that applies to all States
engaged in shark fisheries. The text sets out a set of activities whitémenting 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 the conservation and management of sharks-(NPOA
SHARKS), as well as procedures for national e@xs and reporting requirements. The calendar
years by when these actions preferably should have been taken are indicated.

36. The WPEBRECALLED that the IPOASEABIRDS is a voluntary instrument that applies to all
States engaged in fisheries. The text setsaost of activities which implementing States are
expected to carry out, including an assessment of whether a problem exists with respect to the
incidental catch of seabirds in its longline fishery, adopting a National Plan of Action for reducing
the incicental catch of seabirds in longline fisheries (NRSBABIRDS) as well as procedures for
national reviews and reporting requirements. The calendar years by when these asfisvablyr
should have been takene indicated.

37. The WPEBNOTED the process for asssing the need for an NPOA by CPCs, as adopted by the
SC in 2014, detailed in Appendix VIl of the SC17 Report. All CPCs are required to follow that

process when requesting the | OTC Secretariat
NPOA,int he &éTabl e of pr ogr eslsaks, NROAseairgsl aaditleenFA® ng NI
guidelines to reduce sea turtle mortality in f

5.2. Updated status of development and implementation of National Plans of Action for seabirds
and sharks, andhe implementation of the FAO guidelines to reduce marine turtle mortality in
fishing operations (CPCs).

38. The WPEBNOTED paper 10T€2018 WPEB14 09 which provided the 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)

39. The WPEBNOTED that no requests were received by the IOTC Secretariat since the last SC

meeting to apply a status of O0Not applicabl e
implementing NPOAsharks, NPOAseabirds and the FAO guidelines to redsea turtle mortality
in fishing operationsd. The Scientific Committ

due to insufficient evidence provided, so the WAREBQUESTED CPCs to continue to review
their status periodically and either update thisprovide additional supporting information as
necessary.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

6.

6.1

The WPEBREQUESTED that all CPCs without an NPG8harks and/or NPO&eabirds expedite

the development and implementation of a NPOA, and to report progress to the WPEB and SC in
2017,NOTING that NPOAs are a framework that should facilitate estimation of shark catches,
seabird interactions, and development and implementation of appropriate management measures,
which should also enhance the collection of bycatch data and compliance with IOTC Besoluti

The WPEBREQUESTED that the IOTC Secretariat continue to periodically revise the table
summarising progress towards the development of NBO#ks, NPOASeabirds, and the
implementation of the FAO guidelines to reduce marine turtle mortality in §stperations, with
information provided by each CPC for the consideration at the WPEB and SC meetings. The current
status is provided in Appendix VIII.

The WPEBNOTED that the NPOA portal on the IOTC websitetp://iotc.org/science/staties-
nationalplansof-actionrandfao-guideline3 provides details of the most recent updated table of
progress in implementing NPQ8harks, NPOASeabirds and the FAO GuidelinesReduce Sea

Turtle Mortality in Fishing Operations. It also provides other information in support of CPCs
wishing to develop their own NPOAs, such as the guidelines and NPOA documents from all CPCs

who have submitted their NPOABhe WPEBWELCOMED theupda e t o Japanébds NPO

The WPEBNOTED paper I0T€2018 WPEB14 11 which provided and update on the National
Plan of Action for Sharks, South Africa.

fiSouth Africa has one of the most diverse shark faunas in the world and many species are caught in
appreciablequantities in directed and nediirected shark fisheries. South Africa has well developed
fisheries management systems for most of its fisheries and many challenges with regard to the
sustainable management and conservation of sharks have already be#ieidant addressed in
individual fisheries policies and management measures. The South African National Plan of Action
for sharks (NPOASharks) was finalised in 2013 and provided information on the status of
chondrichthyans in South Africa and examinedatre, mechanisms and regulatory framework
related to research, management, monitoring, and enforcement associated with shark fishing and
trade of shark product in the South African context. This information was used to identify, group
and prioritize issies particular to South African chondrichthyan resources that require intervention

in the forms of specific actions, associated responsibilities and time frames. It provides a guideline
for identifying and resolving the outstanding issues around managamebnservation of sharks

to ensure their optimal, long term, sustainable use for the benefit of all South Africans. Integral to
the NPOA for SharksSouth Africa was the list of issues to be addressed in terms of improving
sources of data, addressingietific knowledge on common and cryptic species and thereby
improving the management of chondrichthyan fisheries. The NPOA for $Shadkgh Africa is in

the process of being updated and the progress in implementation is highlighted in this paper

The WPEBNOTED the update to the South African NPOAs for sharksTahdiNKED the authors
for this comprehensive review of its status.

The WPEBNOTED that the NPOAalso covershighly diverseinshore and coastal speciasd
further collaboration with other neighbouring countries should be continued.

The WPEBNOTED that historically there have been directed fisheries for shark species in South
Africa. This has become difficult to classify mmny fisheries are mulipecfic and although they
catch sharks, it is unclear whether these are still being targeted.

The WPEBNOTED that South Africa has a regulation that requires sharks be landed with their fins
naturally attached.

As it was clarified that this applies to bothtioaal flag vessels as well as joint venture vessbés
WPEBACKOWLEDGED that this requirement is likely to have high compliance as thé@)ib
observer coveragenthe jointventurevessels

New information on biology, ecology, fisheries and environnm¢al data
relating to ecosystems and bycatch species

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

FAD fisheries
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49. The WPEBNOTED paper IOTC 20181 WPEB14 12 which providedinformation onFAD Watch:
a collaborative initiative to minimize the impact of FADs in coastal ecosystecaiading the
following abstract provided by the authors:

fiThe FADWatch project is a firsinulti-sectorial initiative developed to prevent and mitigate
FAD beaching across islands in Seychelles, in which the coastal recovery is applied as a
mitigation measure. It is the result of a collaborative work among the Spanish Tuna Purse Seiner
fishing representatives (OPAGAC), Island Conservation Society (ICS), Islands Development
Company (IDC) and Seychelles Fishing Authority (SFA). The FAD detection system was setup
by OPAGAC for 6 buffer areas (Alphonse, Farquhar, Desroches, Poivre, Aride and $@houet
islands), which make possible alerting ICS when FADs crossed buffer areas within 5 and 3
nautical miles of any of these islands. For each intercepted FAD, ICS collected information about
the location, habitat type, purse seiner vessel, FAD design,gathfauna, and fate (removed

or not; & disposal method). In order to evaluate the beaching rate and entangling potential of
FADs of the target fleet, information was complemented both by buoy tracked data and by data
collected on the frame of the voluntaagreement for the application of good practices. FADs
tracked in EEZ of Seychelles the 0.8% in 2016 and 0.5% in 2017 impacted the coast of the
archipelago. During this period, a total of 19 FADs were intercepted by ICS in the buffer areas.
FADs crossing=EZ of Seychelles and the beaching events have been reduced on 20% and 41%
respectively, during 2016 to 2017 period. Results show how the\Wath initiative in
combination with other mitigation options could add great value to the package of mitigation
measures on the reduction of FADs impacts on vulnerable coastal and pelagic habitats

50. The WPEBACKNOWLEDGED the potential of th&AD-Watch initiativein redudéng the impact
of FADs on coastal areas (beaching) &NCOURAGED the consortium to continue work in this
direction.

51. The WPEBNOTED that in 20162017 a total of 335 FADs were intercepted by FA@tch and
15 were removed from the beaches.

52. The WPEBNOTED that certain number of FADs were deployed inside of the zone ef\vai®n
therefore number of FADs exited from the zone is higher than number of entered FADSs into the zone
of observations.

53. The WPEBNOTED and expressed its concerns that further funding of the project is not secured
and ENCOURAGED all parties involved tdook for a solution to keep the projectnning and
potentially extend the coverage area

Chinese longline fisheries

54. The WPEB NOTED paper 10TGC2018 WPEB1413 which compared the biological
characteristics, length structure and capture status of bycattiie i€hinese longline fishery
targeting different species in the Indian Oceacluding the following abstract provided by the
authors:

fiFrom October 2013 to January 2018, twelve Chi
in the I ndibar®etiang BegfyR2°240n a BEQNA-E8D

5£) and the other siPfDtaI4Per i nER YAIEBDE L) e ( NO
including one trips changing the targeting sp
(Thunnus toobteaslu,s@®Q 3 ai ndi vi dual s wenoen go Ve rbwecda t
2,178,636 hooks, including tunas (42. 36 %), bi
dol phins and turtles (0.13%) ,and other speci
tot al individual s) wiear e( Tahsu nfnails| ocawsh:a cMalelsg wf il
(Al epi saurus ferox), Swordfi sh ( Xi phi as gl ac
Regarding observer trips targeting Al bacore (
bycatch speci esm werd4e5 49 HSSr vheodo kfsr, 0o i ncl udi ng
(5. 22%), sharks (5. 52%), rays (2. 23 %) : turt
bycatch species were as foll ows: Bigeye tuna
Escol ar ybLemi ddb@avobrunneum), Dol phinfish (Co
(Katsuwonus pel amis), Yell owfin tuna and the
status for bycatch were also analyzedaj dhis r
bycatch species between | ongline fishing vess
scientificoobserver data
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55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

The WPEBNOTED that observersften collect data on sex and maturity of bycatch speaias
ENCOURAGED authors to exploreuchdata and presemiew information on maturity at sizie
the future

The WPEBREQUESTED thatthelOTC Secretariatliscuss during the next WPDCS the possibility
of creating a databasé biological informatiorthat would beparticularlyuseful to the WPERNd
WPB among others

The WPEBNOTED that data on depredation is collecteddhyneseobservers buvasnot available
during present meetinghereforeENCOURAGED China to present such depredation data during
the next WPEBasthisis recognized as an imgantissue for longline fisheries in tiseuthWestern
Indian Ocean.

The WPEB NOTED that no seabird bycatch was observed during reported craisds
ENCOURAGED China to continue collection of the information on bycatch speaias further
reportingthis informationto the Secretariat aritdle WPEB.

NOTING thatthe observer trip repasubmitted by China to the IOTC Secretariat are lacking the
spatial information needed to link the reported catches and discards to the grids where these were
originally recorded, the WPEBENCOURAGED Chinato providesuch information at its earliest
convenience for all the historical (202817) and future observer trip reports submitted to the IOTC
Secretariat

Thailand bycatch landings in fisheries

The WPEBNOTED paperlOTCi 2018 WPEB14 16 which provided information oBycatch
landings in Phuket ports by foreign vessel 2Gb&luding the following abstract provided by the
authors:

AAlT |  t he -cattch Dy -fhignei gaess eihgwer e f rlonnditame f
Ocean. The catch was transshi ppxepdor at aBldu kseotm
i ndustrials in Thai-daatncdh bTyh df iadmostiagerscamunggh th 210 1
tons. There areatfélvewsmpe critecotradteed biyns ppeoct i on d
(Coryphaena hippurus), Spani sh mackerel (Sco
pretiosus), Al bacore (Thunnus al bacores), and
transshipped was oruesc d rMSeddr oozre mmifsiceh | @ME) ; suc
(Lepidocybium spp.), Barracuda (Sphyraena bar

The WPEBNOTED that data presented correspond to landings of foreign vessels in Phuket ports.

The WPEBNOTED thatthe origin of sampled bycatch is knownd ACKNOWLEDGED the
interest of the IOTC Secretariatusing such data to cross check with the declarations of the foreign
countries in question.

Bycatch in Iranian fisheries

The WPEBNOTED paper 1I0TGC2018 WPEB14 17 which provided information on Iran tuna
fisheries bycatch in IOTC competence of area in 20ihcluding the following abstract provided
by the authors:

Al n order to assess the | ecwetlchofi n rtama alnOT
competence in 2017, tuna fisheries data v
Organi zation data Collection system are
di fferent spe-ti e ahdTsomeg Duma@rs are cal
thgdhu t he Tuna fishing activities. Base o

di fferent species i ncl uldike,6s Re5BiI769s3, t1oNB7 €
3623 tons of Sharks and 17859 tons the o
t h

vessels in e | OTC area of competence. Ac
covered by | OTC agreement) 92.8% of | ran
catch beltamgeto spercies, in the 2017. (See

TheWPEBNOTED that the presented bycatch data is recotddte specificshark speciekevel,
and that this ispparentlyin contrast with theecentlyreceived catctandeffort datafrom I.R. Iran,
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65.

66.

67.

68.

69.

70.

71.

72.

in which all shark catches are recorded under the ger8htark NEI category therefore
REQUESTING the IOTC Secretariat to liaise witlR. Iranandupdate the catehndeffort data
set accordingly.

The WPEBNOTED thatl.R. Iran conductgegularport samplingandACKNOWLEDGING that
this activity could benefit from additional suppoftom the ROS Pilot Project, the WPEB
ENCOURAGED I.R. Iran in continuing the collection of bycatéhformation for its gillnet
fisheries

The WPEBNOTED that there is no market for sea turtled.R. Iran, therefore lhey are usually
released by fisherme

The WPEBalsoACKNOWLEDGED that I.R.Iran iscurrentlyworking on a catch reconstruction
for sharkstime seriefrom 1950 to 1992and REQUESTED I.R. Iran to eventually provide the
results of this exercise to the IOB&cretariat.

Purse seine fisheries

The WPEBNOTED paper I0TC2018 WPEB14 19 which provided information on SIOTI
Support for Improving Information on Bycatch for Management of the Indian Ocean Purse Seine
Tuna Fisheryincluding the following abstragtrovided by the authors:

ifiThe Sustainabl e | ndi an Oc e-gcale Hishenies Improviementat i v e
Project (FIP) comprising the major purse seine fleets and tuna processors in the region. As part

of his Action Plan, SIOTI facilitated aorkshop for key institutions involved in bycatch data
collection. This paper presents the outcomes of the Purse Seine Observer Program Coordination
Workshop, that took place in Pasaia (Spain) during 16iFth of April 2018. It includes
recommendations famproving information on bycatch for management of the Indian Ocean

purse seine tuna fishery. These recommendations revolve mainly around; the observer coverage,

the need to standardize the raising methodology of the sampling to the fleet level, &nddimel
recommendati ons about the need to standardize
out put to be able to merge with observersé da

The WPEBNOTED the conclusions of the Workshop aiming to coordinate EU Observer Program
for purse seine fleeries anENCOURAGED EU scientists involved in such program to follow up

their effort to increase the accuracy of statistics of discarded species estimates reported to the
Secretariat.

The WPEBNOTED paper I0TC2018 WPEB14 15 which described Bycatch ofetEuropean
purseseine tuna fishery in the Indian Ocean for the 2B086 period including the following
abstract provided by the authors:

AThi s paper presents amr0updaotfe tfhoer btyhceat mér ieosc
European antdunSe ypcuhreslel essei ne fi shery operating
were coll ected by observers onboard. Given th
observers decreases progressively duoghagr @ eire
program was completely suspended. As of 2011,
progressively increased; mai nly thanks to the
catch dat a, as col |l ecftieeddd blyy t diwea rotbesre,r vEeTr s5 a
shing mode (free school and floating object
geye, yellowfin and albacore tunas) in each
t het mthanluabycatch esti mated for the studief
ferences throughout the series. More t han

s Regarding species groups, disoardbeobyct.
ing the first years of the series (64% and
ile in the | ast year s, the group of ot her

(around 50%), folllowed Ity IdHadarskies(amrawrmrsd and t

The WPEBNOTED the increasing trend of the observer coverage for the EU purse seine tuna
fishery this last ten vyears thanks to the contribution of the fishing industry.

soavaoooc™w
Sco T T
- ~ —h

The WPEBNOTED that the number of sea turtles bycatch by Purse Seine fisheries may be
underestimated becauset allthe entanglements by underwater structure of FADs after the fishing
operationare observed
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

The WPEBNOTED that high raiseduna discardsevels in 2008009 compared to later years
(2011:2017) could be explaindaly a combined effect of low coverage for early years and a decrease
of tuna discards between the two periods.

The WPEBNOTED unusual highestimatedbycatch level of swordfisfXiphias gladiu}in 2012
and devil raysNlobula spp).in 2016that was explained as the result of extrapolation combined with
low observer coverage in the areas and high concentration of fishing effort.

The WPEBNOTED that in French PS fisheries swordfish was also repontié¢le past but after
data verification most swordfish reported by observers appeared to be marlins, therefore dataset was
corrected accordingly.

The WPEBENCOURAGED EU,Spain to revise their database using photo identification and other
available means.

The WPEBNOTED the high unusual bycatch ofobulids in free school sets in 2016, which was

not observed in previous years. This unusual numbers were the results of one single set extrapolated
to the total effort and, thus, has not accurately represamtiids bycatch of the fishery. The WPEB
alsoNOTED that of the 25 individds of Mobula japonicacaught in that set 23 were released alive.

The WPHB NOTED that EU scientistare working on new extrapolation methods accounting for
different spatial and tempalrstrata which will review the bycatch estimation of EU PS for the whole
time series.

The WPEBNOTED paper I0TC 2018 WPEB14 14 which showed biological and ecological traits
of some bycatch species of the tuna purse seine fishery in the Indian @ckaling the following
abstract provided by the authors:

ATuna purse seine fishery in the western I ndi

speci es, representing about 3.4 % of the tot
yel |l owhanqguota and the new dtiasrcgetde d asnp eomwil @ < yi
to be higher in the next few years. Thanks

incidentally catches i n t er ms of sisonmaistst | &r
guantitative information exi st st arngettlea Isipelcc
particularly in the western Indian Ocean. Tht
on the role and functionhhb$ tbaet eprt aghceecobly
defined for this paper. First the main biolog
for those bycatch species were reviewed. Sec
Seychell es. whesnpt eygwabehe fehgthonships were

Il ndi an Ocean, using morphometrioc data coll ect

The WPEBNOTED the importance of this studgr understanding the biology and ecological traits
of 18 speciesf bycatch in the tuna purse seine fishemgDISCUSSEDthecurrent IOTCdefinition

of fAby-catchd since many of the species listed in this presentatiomegndarly targeted by other
fisheries.

The WPEBNOTED the presented information attENCOURAGED the authors to continue
collecting and disseminating information on life history traits of fish species caught as bycatch of
the purse seine fishery.

The WPEBNOTED that data collection on biological and ecological traits oftaoget species by
EU,France vas ensured via Eflinding through observer and port sampling data collection
programs.

Data improvement

The WPEBNOTED paper I0TGC2018 WPEB14 18 which described methods for improving the
sampling protocol of electronic and human observations of tropioal purse seiner discards
including the following abstract provided by the authors:

ifObserver programs have been i mplemented for
their impact on pelagic ecosystems by monitoring tuna discards and bycatwigawhich
sensitive species such as sharks or rays. On board observers estimate discards using sampling
and extrapolation methods when counting exhaustively is not possible. However, the flow of
discards may be heterogeneous on the discard belt, andessily, extrapolations may lead to
over/underestimated estimations. Electronic monitoring system (EMS) on tuna fishing vessels has
been tested as an alternative technology to complement and improve on board observer programs.
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84.

85.

86.

7.1

87.

88.

89.

90.

91.

92.

EMS allows monitoring discard®f tuna and nottarget species) at an acceptable species
identification level and allows exhaustive counts on the discard belt. In this study, we used EMS
fifcounts per minuteo data from four French and
Ocean to evaluate total discards in numbers, as well as discards by species for each set. We
analysed 48 fishing sets realised in 2017 and simulated different observer sampling strategies in
order to optimise (i) the total sampling duration and (ii) thealiom of sampling sequences. We

finally propose an optimized sampling strategy, applicable to both electronic and human
observations, for evaluating discards that r

The WPEBNOTED the statistical approach aiming to optimize discard samplings on purse seine
vesseldy bothhumanand electroniobserves.

NOTING that EMS and on board observations are complementary, the WPEB
ACKNOWLEDGED thatcurrentEMS solutions ardess accurataniterms of species identification
but allowedto monitor simultaneously all discard locations on the boat (deck and lower deck)

The WPEBENCOURAGED the authors to continue such work.

Ecosystem modeling and report cards

Ecosystem Based Fisheriddanagement (EBFM) approaches and ecosystem report cards
results

The WPEBNOTED paper I0TC€2018 WPEB14 20 which provided information on preliminary
Ecosystem Based Fisheries Management (EBFM) approaches praposal for the WPEB to
developecosystem report cardsd assessmeniscluding the following astract provided by the
authors:

ATo facilitate the implementation of an Ecosystem Approach to Fisheries Management in the
IOTC Convention Area, the Working Party on Ecosystems and Bycaaed@mmended the
development of an indicatdrased ecosystem report card. The main purpose of the ecosystem
report card is to improve the link between ecosystem science and management and increase the

awareness, communication and reporting of the state©fT C6s di f f er ent ecosy

to the Commission. Here, we first present the potential uses of an indices®t ecosystem

report card and highlight the different tools available to better link ecosystem science with
fisheries management. Secomeée present a reporting framework to monitor the impacts of
climate and fisheries on the different components of the marine pelagic ecosystem in the I0OTC
convention area. Third, we present a set of candidate ecosystem indicators to be used to monitor
each @ the ecosystem components. Fourth, we propose a process to develop the first prototype
ecosystem report card for IOTC. Continuing the development and refinement of the report card
with the involvement of a diverse group of experts including scientisggeemnand other key
stakeholders will be pivotal to improve its utility and relevance to the management of tuna and
tunalike species and associated ecosystems in the Indian Ocgsae paper for full abstract)

The WPEBNOTED this first step in advancintpe EAFM in IOTC andTHANKED the authors
for this initiative.

The WPEBNOTED that the IOTC mandate does not contain the ecosystem approach specifically.
Yet, the WPEBNOTED there are international guidelines calling for the implementation of the
ecosystem approach in fisheries management.

The WPEBNOTED the issues with data availability and the data mining that will be undertaken as
part of the ecosystem assessments asasdhe difficulties to link the ecosystem assessments with
practical fisheries management advice. It WaSREED that data limitation will remain an
important impediment to provide robust advice to the Commission. However, it was suggested that
more effors are needed to make a better use of the existing data and existing knowledge to provide
better ecosystem advice.

The WPEBAGREED on a work plan to work intersessionally for developing a preliminary
ecosystem report card and indicator assessnmiEmswork plan is contained iAppendix XXI and

the indicator assessments will be presented at the next session of the WPEB to be discussed by the
group.

The WPEB NOTED paper I0OTG2018WPEB1421 which provided guidance on selecting
ecosystem indicators for fishes targeting highly migratory speciescluding the following

abstract provided by the authors:

Page21 of 106



IOTCi 2018 WPEBMI R[E]

93.

94.

95.

96.

97.

98.

99.

nSever al international | egal agreements and ¢
principles to guide the implementation of an ecosystem apprasctnd management and
conservation of highly migratory fish species. Since its creation IOTC has had the ability to
assimilate some of these principles in the form of adoption of formal management measures. Yet
these management measures have not providedical guidance on how to make operational

an Ecosystem Approach to Fisheries Management (EAFM) within its convention area. The
Specific Contract NO 2 fAselecting ecosystem
speciesds under t h €ontfact-aBASMEEMKF/2016/008 provisions of Scientific

Advice for Fisheries Beyond EU Wateegldresses some scientific impediments and provides
solutions that shall support t (see papanfot fellme nt a't
abstract)

The WPEBNOTED that the operationalization of the ecosystem approach is widely being discussed
in many places around the world, and where there has been an attempt to operationalize it, it is
challenging from a management point of vidiwvas alsdNOTED that therdas a growing number

of examples (e.g. North Pacific Fisheries Management Council in Alaska, NAFO and CCAMLR)
where there has been proven progress in operationalizing EBFM and that there is an opportunity to
learn from them

The WPEBNOTED there is a paral between the process of implementing Management Strategy
Evaluation (MSE) and implementing EBFM. It waACKNOWLEDGED that the ecosystem
approach could follow the same steps and learn from the MSE process (for example starting a
dialogue to frame what atke main objectives and the expectatiofisjas alsdNOTED that the

EAFM should also be implemented with the feedback and involvement of managers from all CPCs
from the very beginning of the process.

It was NOTED several times that there aseveredatalimitations in the IOTC area which might
hinder the implementation of EBFM. Howeytre WPEBNOTED that the existing data collected

by CPCs remains an important source of information. Once a small set of ecosystem indicators are
agreed for reporting oihé¢ state of the ecosystem, this approach could streamline the data collection,
decreasing the load of work in data collection programs

The WPEBNOTED that the two candidate ecegions proposed by the EU project within the IOTC
convention area did not tett adequatelythe characteristics of the IOTC region. The WPEB
NOTED thata small working groupvas formedo work intersessionally to progress on what criteria
would best inform the delineation of candidate-esgions within IOTC (the main outcomestbis
group are reflected in seatid 1.2

The WPEBNOTED the importance on drawing from other RFMOs and international bodies
experiences that are already defined and use ecoregions to foster the operationalizing EBFM. It was
suggested to look closer to tHEBSA process by the CBD (designation of Ecologically or
Biologically Significant Marine Areas by the Convention on Biological Diversity) and explore their
utility to inform candidate ecoregions in IOTC.

The WPEBNOTED that while only the Ecological Compent of an EBFM approach was reviewed
here, it would be also important to start discussing the smtinomic and governance components
and its application in the IOTC region

Bycatch, species interactions and ecosystem risk assessments

Review nevinformation on other bycatch and bproduct, in terms of biology, ecology, fisheries
interactions and bycatch mitigation measures

The WPEBNOTED the presentatiorof paperlOTCi 2018 WPEB14 22 which described a
updated Ecological Risk Assessment for IOSpeciesincluding the following abstract provided by
the authors:

fiThe progress to update Ecological risk assessment (ERA), and specifically Productivity
Susceptibility Analysis (PSA), carried out in 2009 and 2012 were presented. The methodological
approach of the PSA for finfishes and sharks caught in various fleets operating in the Indian
Ocean was presented. The plan is to follow the methodology of Kirby (2006) for finfishes and the
methodology proposed by Cortés et al. (2010) for shark, both allowinidng the vulnerability

of the species based on its productivity and susceptibility to the fishing gear. For sharks, we
estimate the species productivity parameters based on Leslie matrices analysis, in which the value
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of Lambda (&), whoageywaa taicutated (Cdaswell 20@1). Bhe susceptibility
analysis will be carried out comparing the horizontal overlap between fisheries and stock
distribution, the vertical overlap between the species and fishing gear, the gear selectivity, and
postcapture mortality. The analysis has not been finalized because not all interested CPCs has
provided the data but will be finalized intersessionally to present the final results to the 21st
Scientific Committee meetirg.

The WPEBTHANKED the authors for thigzork and its contribution to the progress of the working
party, andNOTED that this work is ongoing and requires further development and collaboration to
be finalized.The authors informed the WPEB that they will work intersessionally amhst
AGREED that the complete analysis wilbe presented to the Scientific Committee for its
considerationlt was als)AGREED that it $iould be included in the WPEB working plan.

The WPEB NOTED paper I0T@2018 WPEB14 46 which describednontarget species
interactiors in tuna fisheries and its implications in fisheries management: Case afaseagilinet
fisheries along the nortlvest coast of Indiaincluding the following abstract provided by the
authors

fiOccurrence of nottarget, associated and dependent speida feature of tuna gillnet fisheries
world-over, posing a great concern for fisheries management. Predominance cscatalbr
artisanal fisheries in the region compounds the concern due to the uncertainty in data. There is
dearth of information orhie catches and the naarget species interaction in the tuna gillnets
fisheries in India, especially from the nomtfest coast, where gillnet is the predominant gear
targeting the tuna. We collected spatially explicit catch data with voluntary participati
fishermen from Veraval, Gujarat and quantified the species wise catches over space and time
for 567 fishing operations spread across six years (Z116)0 (see paper for full abstract)

The WPEBTHANKED the authors for thepresentation anNOTED the value of this information
for artisanal and gillnet fisheriegth respect to the expanse of operational area, catch composition,
spatialtemporal dynamics etc.

The WPEBNOTED the small number of fishermen involved in this study BNCOURAGED
the auhors to continue and expand this study.

The WPEBACKNOWLEDGED that the author expressed his interest in collaborating and
participating to EMS scoping studies with the support of IOTC, in particular for the gillnet fisheries
of India.

The WPEBNOTED the lawv bycatch of billfish in this study particularly as the WPB had found that
reported black marlin catches for India have increased substantially in recenttyeastNOTED

that the low catch of billfish in gilinet fisheries is due to the limitation efgitinet operation on the
shelf areas.

Seabirds

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

The WPEB NOTED paper IOTCi 2018 WPEB14 23 which provided and overview of the
retrospective andeographical interaction between seabirds and the Spanish surface longline fishery
targeting Swordfish in the Indian Ocean during the 183B7 period inferred from data provided

by scientific observers at semcluding the following abstract provided the authors:

AA total of 5.8 million hooks were scientifically observed at sea for seabird interactions in broad
areas of the Indian Ocean between 1993 and 2017. Two types of information were obtained in
the surface longline fleet targeting swordfish: ¢aring regular commercial fishing and (b)
during experimental surveys. 59.54% and 40.46% of the total effort was observed in each case,
respectively. The geographical coverage of the study goes beyond the areas in which this
commercial fleet has historittg fished, because the information includes experimental surveys.
Twenty years of regular commercial fishing data are included in the analysis and in thirteen of
these years the interactions occurring were nil. Positive interaction occurred in twentyffour

the one hundred and twelve 5°x5° areas observed during regular commercial fishing and
experimental surveys combinedsee paper for full abstract)

I n the aut hoi21& WRHB3428 was presdnt@dib¢ the WPEB Chair.
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The WPEBNOTED the high leels of observer coverage reported in the papeb©20), which are
inconsistent with other fleet$his was however a problem in the translation of the document and
these percentagesctually correspondo the number of observed doatch in the present study
compared to all data available.

The WPEBNOTED the clumped nature of bycatch reported in the study, in which the majority of
bycatch recorded came from a few events. For example, the highestoatedeagas in a single set

in the area 35070 SE during a commercial trip. A significant finding was that 82 (49.7%) of the total
interactions observed for both types of trif@a during the whole period analyzed occurred during

a single boasurvey condued between years 2005 and 2006 in areas further east than 85°E, while
at the same time other boats involved in the same survey in the same areas recorded nil or very few
interactions. The reason for this unusually high rate of interaction in this parsowayboat was

not elucidated from the observer's notes

The WPEBNOTED paperlOTCi 2018 WPEB14 24 which provided a preliminary assessment of
the risk of albatrosses by longline fisheriegluding the following abstract provided by the authors:

fi T hdocsiment presents the preliminary results of applying the Spatially Explicit Fisheries Risk
Assessment framework (SEFRA) developed by New Zealand to assessing the total mortality of
great albatross caused by tuna longline operations in the southern hemgspihe impacts of

these mortalities on the sustainability of these albatross species are also considered. Seabird
bycatch was modelled as a multiplier of a temporal and spatial overlap between fishing and
seabird distributions. Seabird catchability, defd as a combination of seabisgecific
vulnerability to fishing gears and geapecific seabird catchability, was first estimated using

the Japanese and New Zealandbwrard observer data, and then applied to the total fishing
efforts in the southern hems pher e f or assessment of tot al
(see paper for full abstract)

The WPEBNOTED that the work is currently in progress, and that the results should be considered
preliminary. For example, seabird distribution information usdtle analysis was based on coarse
range maps, and it is intended to update the analysis with finer scale tracking information.

The WPEBNOTED that the Spatially Explicit Fisheries Assessment (SEFRA) framework adopted

in the study represents a promisimgpeoach to assess seabird bycatch in fisheries, especially given
the limited bycatch data that are currently available. It was also noted that this is one of the
methodological approaches being undertaken in the FAO Common Oceans Tuna Project (ABNJ)
seabid bycatch assessment.

The WPEBNOTED that bycatch and related data obtained from observer programmes are often not
spatially representative of the overall fishing effort, and that this creates challenges for assessment
methods that make use of these observer data. The VEBRERDURAGED CPCs toplan the
deployment of observers to improve the representativeness of observer coverage.

The WPEBNOTED paperlOTCi 2018 WPEB14 25, anupdate on the seabird component of the
Common Oceans (ABNJ) tuna projéctseabird bycatch assessment workshop, includiieg
following abstract provided by the authors:

fiThis paper provides the outcomes of the Common Oceans Seabird Bycatch Data Preparation
Workshop held in early 2018. The Project Team and workshop attendees revised the objectives
and approaches to achievhet project goal. The assessment will now focus exclusively on
estimating total seabird bycatch, or N, (which is a fisheries performance metric) and the-species
or populationlevel consequences thereof. Three distinct, but linked, approaches were agreed:
i) A ratio-based estimate of N generated by the Project Team, using publicly available data or
best estimates provided by each participating country; ii) geospatial estimates of N generated
by participating countries with their own data, possibly using edouces being developed
collaboratively with the Project Team; iii) a Spatially Explicit Fisheries Risk Assessment
(SEFRA) conducted in collaboration between participating countries and Dragonfly Data
Science consultants based in New Zealand. Further gdeisnal work is planned before the

final workshop to assist countries with analyses, if requested. The scale of this evaluation effort
will be limited to the Southern Hemispheré

The WPEB recognised the importance of the project, as the first ever gésessment of seabird
bycatch from tuna longline fisheries in waters south of 25°S across all three oceans and all five tuna
RFMOs andENCOURAGED scientists from CPCs with fisheries relevant to this project to
contribute to and engage in the process.
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116. TheWPEBACKNOWLEDGED the limitations of the fisheries information currently available for
the assessment and highlighted the importance of considering not only the fisheries performance
metric (total bycatch, N), but also the consequences of this mortalgeébird populations. It was
noted by the Project Team that one of the next steps for the project includes an investigation of the
populationlevel impacts of fisheries mortality. This would likely be undertaken in the form of case
studies, including candiate species and populations for which sufficient data are available to
undertake such an assessment.

117. The WPEBENCOURAGED the Project Teanto make available the scripts and tools developed
for the project NOTING that hitial example code is currently alable on GitHub at
https://github.com/JSRmodels/SeabirdModeling

118. The WPEBNOTED paperlOTCi 2018 WPEB14 44 information on transhipment observéra
tool for understanding seabird bycatuitigation measures use on high seas tuna longline vessels,
including the following abstract provided by the authors:

AUnder standing the extent of use of the var.
measures required in IOTC Resolution 12/06risraportant part of meeting the challenge to

reduce seabird bycatch to negligible levels. -Batforting of use of seabird bycatch mitigation

measure by fleets is variable across countries, and carries no burden of evidence. Therefore,
BirdLife Internatiora | through its partner BirdLife Souf
Ocean tuna project, undertook an assessment of two resgiiiable sources of data to indicate

use of bird scaring lines (BSL) and night setting by vessels that transhipped tund0i e

area. Images from transhipment observers were evaluated for presence and likely suitability of
6tori polesd to indicate whether a Best Prac
specifications for aerial extent in Res 12/06, could beayel. We also evaluated likely use of

ni ght setting requirements bas(@et paper forlfdlg b o ok
abstract)

119. The WPEBRECALLED the original proposal, discussed and agreed at WPEB12, which was to
pilot the use of transhipmeabservers to collect additional information on the use of seabird bycatch
mitigation measures, and that this should focus on scientific aspects, and not be used for compliance
purposes.

120. The WPEBACKNOWLEDGED that although it is important to keep thesaigsseparate, there
are links between the two. For example, the degree of use (anrgsepwf bycatch mitigation
measures in high risk areas will influence the rates of bycatch measured. If these rates remain
unchanged, or even increase, following themfalr adoption of these mitigation measures in an
RFMO, the degree of use of these measures will clearly influence these results, and should be
accounted for, or at least acknowledged.

121. The WPEB ACKNOWLEDGED the formal objectionby the Japanese participant the
presentation and proposal of this paper at the meeting.

122. The WPEB ACKNOWLEDGED that this meeting is not the correct forum for addressing
compliance related issues anddgbnot consider the compliance aspects of 02018 WPEB14
44, 1t is understoodhat the Secretariat will make the document available to CPCs, who can then
consider how best to proceed.

123. The WPEBNOTED paperlOTCi 2018 WPEB14 45 which provided peliminary estimates of
seabird bycatch from tuna longline fisheries for the southern Atlamd southwestern Indian
Oceans, based on three different methodsuding the following abstract provided by the authors:

fiPopulation declines of many seabirds, including albatross and petrels, are caused by a range
of impacts, notably environmentahange and fisheries bycatch. Despite the scale and
importance of longline fishing in the southern hemisphere, the impact of this type of fishery on
seabird populations is poorly understood. To date, there has been no broad scalpditzfit
assessmertf seabird bycatch throughout the southern hemisphere, mainly due to the spatial
and temporal limitations in observer data coverage. Here we use three approaches to estimate
total bird bycatch across the southern Atlantic and southwestern Indian Ocenmassi(tiple,
stratified, ratio based estimator, (2) generalised additive models (GAMs) and (3) the
computationally intensive Integrated Nested Laplace Algorithms (INLA). To estimate the total
birds captured (N), stratified estimates of Bird catch Per Uhiftort (BPUE) were multiplied

with the total reported pelagic longline effaft.comparison of preliminary estimates of N based

on a common data set is presented to illustrate the various mettiods
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124. The WPEBNOTED that the work presented is an exploratory analysis, which forms part of the
FAO Common Oceans Tuna Project (ABNJ) seabird bycatch assessment process.

125. The WPEBNOTED that the models and analyses were limited and informed by the available data,
which are gnerally very limited. Bycatch estimates are based on the metric Birds Per Unit Fishing
Effort (BPUE), more specifically the number of birds caught per 1000 hooks, and do not differentiate
between birds caught during the set and those caught during thi Was noted that in most cases,
the setting process leads to the greatest number of seabird mortalities.

126. The WPEBNOTED that Year effects were not included in the GAM approach to estimate BPUE.
It was reported that this was due to insufficient dateecage, and thus the need to use mean
estimates for the five yesperiod and multiply these by the annual fishing effort for each of the 5x5
degree grid cells as a means of ensuring a balanced approach.

Review of mitigation measures in Resolution 12/06

127. The WPEBNOTED paper I0TC2018 WPEB14 26, a document covering the ACAP advice for
reducing the impact of pelagic longline fishing operations on sealndsding the following
abstract provided by the authors:

AiThe incidental mo Iy tllatrassesy andoetrels, énddngline disheriesmo s t
continues to be a serious global concern and was the major reason for the establishment of the
Agreement on the Conservation of Albatrosses and Petrels (ACAP). ACAP routinely reviews the
scientific literatue regarding seabird bycatch mitigation in fisheries, and on the basis of these
reviews updates its best practice advice. The most recent review was conducted in September
2017, and this document presents the outcome of that review and the summary saiiege

to best practice measures for mitigating seabird bycatch. ACAP has confirmed that a
combination of weighted branch lines, bird scaring lines and night setting remains the best
practice approach to mitigate seabird bycatch in pelagic longline fistieln addition, ACAP

has since 2016 also endorsed the inclusion in the list of best practice mitigation measures of two
hookshielding devices. These devices encase the point and barb of baited hooks until a
prescribed depth or immersion time has bessched (set to correspond to a depth beyond the
diving range of most seabirds) thus preventing seabirds gaining access to the hook and
becoming hooked during line setting. On the basis of the September 2017 review, the only update
to the ACAP best practiavice for reducing bycatch of seabirds in pelagic longline fisheries
related to recommendations concerning the aerial extent, streamer line configuration,
attachment height and weak | ink of bird scar

128. The WPEBRECALLED that it, and the IOTC Scientific Committee (SC), had previously (2016)
considered and endorsed ACAP's updated advice regardingdighting specifications and hook
shielding devices.

129. The WPEBNOTED that the area of application of the IOTC seabird CMMgR2/06) i.e. south
of 25°ST is based on the distribution of albatrosses and large petrels, the groups of birds most
susceptible to fisheries bycatch, and a pragmatic approach to requiring bycatch mitigation measures
where they are needed.

130. The WPEBNOTED the updated advice from ACAP on the design and use of Bird Scaring Lines
for small vessels, anRECOGNISED that Japanese researchers are currently undertaking further
work on this issue in the North Pacific.

8.3 Sharks and rays

Review new information on sdrk and ray biology, stock structure, bycatch mitigation
measures, fisheries and associated environmental data

131. The WPEBNOTED paper I0TC2018 WPEB14 27 which provided a progress report on the
implementation of the IOTC bigeye thresher shark-pelstase mdality study project (IOTC BTH
PRM Project) (IOTC BTH PRM Project Teanicluding the following abstract provided by the
authors:

fiWe present a progress report on the IOTC bigeye thresher sharkepesse mortality study
project (IOTC BTH PRM Project)The goal of the study is to evaluate efficiency of the IOTC
CMM focused on conservation of thresher sharks of the genus Alopias (Resolution 12/09).
Summary of the collective efforts since I0OTC WPEB 13, including development of formal
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documents, operatiomanuals, PSATs acquisition and preparation, field operations is
presented.

132. The WPEBACKNOWLEDGED the progress of the IOTC bigeye thresher shark-mbstase
mortality study projectNOTED the minimal information required on the tagging data collection
sheetandCLARIFIED that dthough all the data on the tagging sheetg@aardatorythe minimal
requirement is fotthe provision oftagging location, exaaday andtime of release and releas
condition.

133. The WPB NOTED that & the methods of the tagging programme have been designed around
Observer programmes, collection of data should
in the agging programme and that the tags should lo@lgeployed by observers or vessels on which
observers are present.

134. The WPEBNOTED the results of first three deployments of pSATs on BTH released by
EU,Portugal andENCOURAGED the IOTC BTH PRM Project team to continue the project
expanding tagging actities to other participating CPCs.

135. The WPEBNOTED paper I0TC2018 WPEB14 28, a preliminary assessment of shark bycatch
from Kenyads nas c e n.tinclidimglthesfdllowing dbstracupnosided by she e r i e
authors:

AfThe of f shor eKehya arastilifnassehtewith teoslonglimers in operation from

2016 after a lull of about 6 years. These longliners are normally targeting tuna, swordfish,
marlin and sharks. However, sharks are as well caught asatph, regardless of the target
fishery.Major problems with compliance exist in this fishery, as the lack of constant deployment

of scientific observers hi ndssepapeda fligpbsaacte bi o |

136. The WPEBNOTED the importance of this study in terms of undersitamthe shark bycatch from
Kenyads devel opTHANKED uhe authér forshts eontybutiam d

137. The WPEBSUGGESTEDthat authors revise their identification of sharks in this study as blacktip
sharks Carcharhinus melanopterjiare unlikely to beaught inshorandRECALLED that IOTC
shark identification guides are available to assist identification.

138. The WPEBACKNOWLEDGED that detailed catch and bycatch data for the current industrial
longline fleet of Kenya have been collectied 2016 and followirg years but have not yet been
shared with the IOTC Secretariat, therefore the WEEBOURAGED Kenya to provide this data
to the IOTC Secretariat at its earliest convenieartdin agreement with the requirements set forth
by Resolution 15/02nd related

Sri Lanka shark fisheries

139. The WPEB NOTED paper 1I0TC2018 WPEB14 43 which reviewed the effectiveness of
management measures on shark landings in Sri Lanka over past five years, including the following
abstract provided by the authors:

iShar ks plaatyole ahe mamre dishdry of Sri Lanka. Though shark fishery was a
target fishery in the past, it has become a-tanget fishery at present. Sharks are mostly caught

as a bycatch in the tuna fishery. The production statistics over the last five Y2t 32017)
provided by the large pelagic fishery database (PELAGOS) of Sri Lanka was used to analyze
the recent trends in the shark fishery. Recent regulations imposed on banning of three thresher
shark species with oceanic white tip shark and whalekdiave resulted a considerable decline

i n t he s hase&papeafor flll abstract) 0O

140. The WPEB NOTED the high historical landings in 1999, followed by a decliard
ACKOWLEDGED that it is vital for stock assessments that these kinds of fluctuatierdearly
understood.

Silky shark information

141. The WPEBNOTED paper I0TC2018 WPEB14 31 which provided abundance indices of silky
shark Carcharhinus falciformiscaught by the Indonesian longline fleet in the eastern Indian Ocean,
including thefollowing abstract provided by the authors:

ifRel ati ve abundance indices as calcul ated ba
run stock assessment models to gather useful information for decision making in fishery
management. In this paper a Geslezed Linear Model (GLM) was used to calculate relative
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abundance indices and effect of longline fishing gear configuration. Data were collected by a
scientific observer program from 2006 to 2017. Most of the boats monitored were based in
Benoa Port, Bal (see paper for full abstract)

142. The WPEBTHANKED the authors for this interesting study and its importance for understand the
species dynamics in the Indian Ocean

143. The WPEBNOTED that the area definitions in the model require further scratimdthat most of
the areas are very small and may not be contributing the explanatory power of the model. These
areas may need to be redefined or grougadi thosehat have very low catch could be excluded
from further analysis as these contribute to thé igoportion of zero catches which the model
battles to explain

144. The WPEBNOTED paper IOTC2018 WPEB14 32 which asked whether it is possible to derive
an Abundance Index for the Silky Shark Based on its Associative Behawith Floating Objects

fi U s idatagrom the French tropical tuna purse seine fishery, this study proposes a new method

to derive an abundance index for silky sharKk:i
describes the dynamics of sharks associated to floating objects (EG8s)by tuna purse

seiners in a social and in a nawocial case. The second one illustrates the exchanges of
individuals between the FG#&ssociated population and an external pool of sharks. The
parameters estimates of the first model were obtained wiithgfianalysis. These parameters

were then integrated into the second model
abundance indices were derived. This approach also allowed the construction efestmort

temporal series relative to a reference y€Hnis methodology has the potential to be applied to

any other species associating with FOBs and

145. The WPEBTHANKED the authors for this novel study and its attempt to develop an alternative
index of abundance

146. The WPEBNOTED thatpredominantly juvenilesilky sharks are associated with floating devices
and suggested that this study and dynamics discussed therein only applies to juvenile Ergeks as
sharks are seldom found associateB@d3s.

147. The WPEBNOTED thatthere are two issues with regards to probabilityt shark to associate with
a FOB: (i) how many FOB are in thewater (.e. the probability of an individuancounteng a
FOB) and(ii) thesharkb s i ndi v i dowssbciatevithihd EQBcltywaalsoNOTED that
to explorethe encounter probabilithedensity terncould bedroppedand thebinomial distribution
of countscould be investigated

148. The WPEB NOTED paper 10TC2018 WPEB14 33 which described a Preliminary Stock
Assessment for the Silky &tk in the Indian Ocean Using a Datimited Approach, including the
following abstract provided by the authors:

ASil ky shark in the | ndi an -iodusrialnartisamahandoe t ar
recreational fisheries, and is a bycatch of industfigtheries such as pelagic longlines and purse

seines. Currently there are not stock status estimations, but the WPEB has in its workplan a first
assessment of this species in 2019. The objective of this paper is to provide preliminary support

for that scheuled assessment, namely by providing: 1) a reconstruction of the time series of
catches, 2) explore the possibility to standardize CPUEs for the EU pelagic longline fleets, 3)
estimate prior for intrinsic population growth rate (r) and 4) test the febtyilto implement a

datalimited assessment model (CMSY) and 5) provide a tentative stock status. From the final
CMSY model configuration tested, the catches of silky shark in the Indian Ocean exceeded MSY
from 1994 onwards(see paper for full abstract)

149. TheWPEBNOTED the initial values for depletion and suggested that sensitivity runs be completed
to cover a range of values. It was, however, ful@il ED that mosinfluential factor to the model
results is the uncertainty in the catch series. This eaaxplored byncluding alternate catch series.

150. The WPEB SUGGESTED investigating the possible use of the silky shark abundance index (see
paper IOTGC2018WPEB1432) infuture silky shark assessments

Blue shark information

151. The WPEBNOTED paper IOTGC20183 WPEB14 34 provided standardized CPUE and historical
catch estimate of blue shark by Taiwanese lagde tuna longline fishery in the Indian Ocean
including the following abstract provided by the authors:
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fiThe blue shark catch and effaftat a f rom observers6 records
fishing vessels operating in the Indian Ocean from 20047 were analyzed. Based on the

nominal catch per unit effort (CPUE) distribution of the blue shark, four areas, namely, A (north

of 10°S, est to 70°E), B (north of 10°S, 70220°E), C (south of 10°S, 268B°E), D (south of

10°S, 60°EL20°E) were categorized. To cope with the large percentage of zero shark catch, the
CPUE of blue shark, as the number of fish caught per 1,000 hooks, waardiaed using a

zero inflated negative binomial modé¢see paper for full abstract)

152. The WPEBNOTED that - according to the presented papedhere appear to be catchieem
Taiwanese vessetecordedn areas fully withirnthe Exclusive Economic Zone of & Africa, and
that these are not available within the ceddldeffort data set submitteloy Taiwan,Chinao the
IOTC SecretariatAs the authors were not present to respond to this query, no answer was provided
to this apparent anomalfiowever, it wadNOTED thatthe majorityof the 5x5degreegridsin
guestion were ndalling exclusively inthe EEZ of South Africa

153. The WPEBNOTED paper 1I0TG2018 WPEB14 35 which explored the use of Length Based
Indicators for Blue Shark in the Indian Ocean, including the followingfract provided by the
authors:

AiBl ue shark (Prionace gl auca) is theicpel agi
fisheries. It is considered one of the main shark species irRR&WOs worldwide, and the

species for which more data is available, including size distribution data. This paper presents

an alternative method for providing a snapshot assessment of,stédth the development of

length based indicators (LBI) and comparison to reference points derived frehnistifey and

ecological theory. The data used came from the last IOTC blue shark stock assessment carried
out i nseepaperfas full abstrjct

154. The WPEBNOTED that there are ontogenetic changes in temporal and spatial distribution of blue
sharks that need to be taken into account when this information is analysed and presented
SUGGESTING that this data be pooled andaralysed for all fleetmintly.

155. The WPEBNOTED paper 1I0TC2018 WPEB14 36 that provided a Preliminary Management
Strategy Evaluation for Blue Shark in the Indian Ocean Using A-Datded Approach including
the following abstract provided by the authors:

fi | n -RFMOsatherénas been an effort to move to quantitative stock assessments for pelagic
sharks, especially for the main species such as blue shark Prionace glauca. In IOTC, blue shark
was last assessed in 2017 with the use of an integrated {bagtidl agestructured modl (SS3).

This paper now presents a preliminary exercise with -latded Management Strategy
Evaluation (MSE) to test options for different potential management procedures (MPs), using
the datalimited methods toolkit (DLMtool). Reference points haveyebdtbeen adopted for
sharks in IOTC, so for this exercise we set some tentative reference points noting that those can
be updated i n t (seepaperforfull@stracs) needed. 0

156. The WPEBNOTED that the 2017 assessment had high levels of uncgrtaimth needs to be
reflected in the MSE.

157. The WPEBCOMMENTED that ideally MSE provides a way to link assessments with real time
management. However, in reality data for assessments have as2ageperiod before they are
available for assessments. THere, the simulations provide advice that is 2 years out of date. Using
CPUE instead of catch might reduce this issue, as CPC scientists have access to almost real time
catch and effort data and can provide a far shorter lag in the time period of provViagice.

158. The WPEBNOTED that tis is work inprogressand managerand other stakeholdetave not
been brought intehis process yetAs such management objectives and key indicators, as well as
plausible management measures have not been discuskaemped.

Otherinformation

159. The WPEB NOTED paper 10TG2018 WPEB14 37 which described a Preliminary Stock
Assessment for the Shortfin Mako Shark in the Indian Ocean UsinglLibaited Approaches,
including the following astract provided by the authors:

AfiDespite its i-catghospeties ramdehighabsological \perability, there are
currently no quantitative stock assessments for the shortfin mako, Isurus oxyrinchus, in the
Indian Ocean. A quantitative stock assessment has been planned by Gi&VREB for 2020.

Page29 of 106



IOTCi 2018 WPEBMI R[E]

The aim of this paper is to provide a preliminary stock assessment and status for this stock,
namely by providing 1) a catch series reconstruction between-2@15, 2) standardized
CPUEs for EU longline fleets (Spain and Portugal), 3jneation of a prior distribution for
intrinsic growth rate (r) from demographic models, and 4) provide preliminary stock status
using datalimited methods. Both a catanly model (CMSY) and a Bayesian Schaefer
producti on mo @eelpaperfiull@bstraet)st ed . 0

160. The WPEBNOTED that most assessments for data limited species in the IOTC region have similar
patterns of increasing catch and CPUE. These patterns persist even for species with varied life
history strategies (low and high resilience tddiges) which is biologically implausible (i.e. with
increasing catch and CPUE for a low productivity stock biomass increases).

161. The WPEB REQUESTED that in future, historical observer data be investigated for data limited
species to determine if there wasincrease in targeting or reporting over tileincreasén catch
of sharks may be driven by market demand and availgbitiy WPEB NOTED that CPUE
standardization is not robust¢banges in fisheries patterns dadyeting over time.

162. The WPEB NOTED that biological dataised for this assessment were derived ftoenAtlantic
Oceanand therefore are associated with high uncertainty

163. The WPEBNOTED paper I0OTC2018 WPEB14 38 which provided a progress report of the post
release mortality of the oceig white tip shark (POREMO project) discarded by EU purse seine and
pelagic longline fisheriesncluding the following abstract provided by the authors:

Ailn this progress report we present the cont
in the frane of the development appropriate IOTC conservation measures and to mitigate this
species bycatch in major European tuna fisheries in the Indian Ocean. The POREMO project
aims to quantify the post release mortality of the oceanic white tip shar&aumht ly the EU

tuna purse seine and pelagic longline fisheries in order to assess the retention ban measure
taken as conservation and management measure (CMM) for this species as specified in the IOTC
resolution 13/06. The material purchased for these purposeéstlae present situation of

el ectronic tag deployments are presented. 0

164. The WPEBACKNOWLEDGED the progress done in the frame of the POREMO project with 1
miniPAT and 6 survival PAT deployed since March 2018 from EU longliners and purse seiners
respectively. The remaining electronic tags (14 sPAT and 14 miniPAT) will be deployed by the end
of 2019.

165. The WPEBNOTED difference in avessel mortality values of oceanic whitetip sharks between
different fishing methods. The authors mentioned that this difference is mainly related to fishing
operation type, with lower atessel mortality from research Hieg operations versus from
commercial fishing operations.

166. The WPEB NOTED paper IOTC2018WPEB14INFO7 which provided information onhé
porbeagle shark.émna nass) in the Southern Hemisphere: searching for biological patieroag
oceans and regionigicluding the following abstract provided by the authors:

fiThe presentation contained information of an ongoing research on the reproduction of the
porbeagle shark Lamna nasus, originally from Chilean waters but due to the circumglobal
distribution of the pecies in the Southern Hemisphere expanded its coverage to all oceans and
regions (wesi east of each ocean), searching for common biological patterns across them.
Preliminary findings seem to show that these patterns occur in two latitudinal bandsrbetwee
207 40°S and between 4055°S, respectively, being early stages of the reproduction occurring

in the southern band and pupping and early juvenile stages in the northern one. He pointed out
that it would be interesting to collect more information fritva Indian Ocean, through IOTC,

to complete the different areas for the analysis, receiving information from the WPEB
Secretariat, France and South Africa for that purpose.

167. The WPEBACKNOWLEDGE D this presentation anAENCOURAGED IOTC CPCs to provide
data on Porbeagle interactions with their fisheries so as to contribute to the ecological knowledge of
this species.

Mobulid rays

168. The WPEBNOTED paper I0TG2018 WPEB14 39which described the status of mobulid rays in
Sri Lanka,including the following abstract provided by the authors

Page30 of 106



IOTCi 2018 WPEBMI R[E]

169.

170.

171.

172.

173.

174.

175.

fiMobula rays, while pelagic in nature with a circumglobal distribution, have one of the most
conservative life cycles among elasmobranchs. They are frequently encountered as bycatch in
Sri Lankan fsheries targeting tuna and billfish, and retained and landed due to their highly
valued gill plates that are exported. Sri Lanka is among one of the highest mobula catching
nations due to single and muttay fishing vessels capturing these species astdlyadf the
continental shelf edge and in high seas. Over 303 surveys at 19 landing sites, a total of 632
mobula rays were recorded at 11 of the sites. Across all species, the proportion of juvenile,
immature rays were greater than mature adults. Thisttegy with their life history and the fact

that multiple countries catch these species within the Indian Ocean, make them extremely poor
candidates for commercial fisheries. Recommendations such as improved data collection,
mitigation and retention measugeare strongly recommended to curb population decline and
enable recovery. o

The WPEBNOTED the potential use of bycatch mitigation techniques such as coloured lights on
gillnets, and that further research is necessary to identify whether this will beveffer mobulid
rays as well and will be presented next year.

The WPEB REQUESTED that aithors of the newnobulid ID guide provide input on the IOTC
guide to improve data collection ofobulidsin IOTC fisheries.

TheWPEBRECOMMENDED thatdata collection fomobulidrays (if possible to species level)
shouldbe improved, that bgatch mitigation methodshouldbe investigatedand that safe release
techniques and best practicggsuldbe implemented

The WPEBNOTED the status and declineéMobula sppin the Indian Ocean (which under current
taxonomic revisions include the manta rays as well). Given the significant declines of these species
across their range in the I ndian Ocean &l ong
fisheries, in particular tuna gillnet, purse seine, and occasionally longline fisheries, the WPEB
RECOMMENDED that management actions, such as-regantion measures in the IOTC Area of
Competence (as a first step considering the Precautionary Appeoaohyj others, are required to
enable these species to recomed must immediately be adopted instead of waiting until 2020

The WPEBNOTED paper I0TC2018 WPEB14 30 which described an unprecedented decline in
the catches of mobulige/hich are an important component of tuna gillnet fisheries of the Northern
Arabian Seaincluding the following abstract provided by the authors:

AMobulid rays are found both in coastal and
countries. Fie species including giant manta, spinetail mobula (devilfish), shortfin devil ray,
Chilean devil ray and smoothtail mobula are known to occur in Pakistan. These rays are caught
as bycatch of pelagic gillnets which are used for targeting tuna and keggecies in Pakistan.
Mobulids were found to be quite common in bycatch prior to May 2015, however, there was an
unprecedented decrease in landings of mobulids at Karachi Fish Harbour (where major
sampling was done) and other landing centers along tlastaaf Pakistan. Although there is

ban imposed on catching of mobulids in Pakistan since 2016, but there is need for taking
immediate management measures by IOTC because of vulnerability of mobulids to fishing
pressure and considering their decrease lagdiin Pakistan as well as other Indian Ocean
countries. o

The WPEBAGREED that mitigation methods (lights, hanging ratios for gillnets)diar all
fisheries with a ycatch of mobulids be investigated, developed and distributed. In addition, gear
modifications could be investigated that could reduce the capture of Mobulids in different gear while
maintaining the catch of target species.

The WPEBNOTED paper I0OTC2018 WPEB14 29 which gave a perspective on thebulidrays
interactions with surfacksheries in the Indian Oceammcluding the following abstract provided by
the authors

AMobulids are globally threatened as they
exploitation throughout their range and are currently at risk of extimctét its 22nd session,

the IOTC failed to adopt conservation and management measures for Mobula species due to
lack of evidence on its interactions with surface fisheries. Without the information available
robust measures will not be put in place and enpénted risking the future of mobulid
populations in the Indian Ocean. This report reviews available information on Mobulid
interaction with surface tuna fisheries in the Indian Ocean Tuna Commission areas of
competence. 0
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176.

177.

178.

8.4

179.

180.

181.

182.

183.

184.

8.5

185.

The WPEBENCOURAGED further resesch to explore the use of available observer data
conjunction with fisheries independent dadadentify hot spotdor conservation and management
of mobulidswithin and beyond EEZs.

Considering thatatvessel and poseleasemortality in mobulids $ unknown, theWPEB
SUGGESTEDthat any norretention measure should be accompanied with research ere|ezste
mortality based osatellite tagging programmés investigate the effectiveness of this measure

The WPEB SUGGESTED that postrelease mortality from gillnets and other fisheries impacting
mobulid rays be investigateiihe WPEBNOTED that that studieshouldbe undertaken to reduce
mobulid bycatch (and bycatch in generhat)addition,best practicefor the safe releaof mobulid
raysshallbe developed.

Marine turtles

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

The WPEBNOTED paper 10T@2018 WPEB1440 which provided an assessment of the
vulnerability of sea turtles to IOTC tuna fisheriggluding the following abstract provided by the
authors:

AMortality from interactions wi tulledopulstioisng ge e
globally. Within the Indian Ocean Tuna Commission (IOTC) area of competence, semi
guantitative risk assessments in 2012 and 2013 identified specifipopuitations of olive

ridley, loggerhead, leatherback and hawksbill turtles to béligigulnerable to the impacts of

fishing. Here, we present an update to these previous risk assessments using a Preductivity
Susceptibility Analysis (PSA) within the Ecological Risk Assessment for the Effects of Fishing
(ERAEF) framework developed by Hopda e t  a | (see ffaped far full absiract)

The WBEPNOTED thatcurrent models used for PSAs are not able to capture the effects of different
fishing practiceqe.g. sea turtle captures on FAdSsociatedss. free schools for purse seines) or
variationsin gear used (e.g. tuna hooks vs. circle hooks).

The WPEB alstiNOTED that although data is still limited, information from Pakistan suggests that
release aliveof sea turtles is relatively high in drift gillnet fisheries (~90%, for surface gillnet
deploynents) and that bycatch rates of sea turtles (particularly Olive Radlé\greenurtles) are
significantly lower in subsurface drift gillnet deploymeriserefore the WBEPREQUESTED

that CPCs provide information on sea turtles bycatch in gillnets dimgjisea turtle released alive
following gillnet entanglements.

The WPEBNOTED the recent developments in risk assessment models that quantify the cumulative
impacts of multiple fisheries and report the vulnerability status against recognised biological
reference points (e.g. M8y, Fusy), thus facilitating communication of results to managers (e.g.
EASI-Fish, Griffiths et al. 2018). The WPEREQUESTED CPCs to explore the application of
these new approaches for evaluating the vulnerability of IOTC bycagéchespandAGREED to
include this in the WPEB worklan. The WPEBACKNOWLEDGED that other threats than
fishingrelated impacts are not included in this kind of approach.

The WPEBRECALLED the findings of the Common Oceans Tuna Project (ABNdjled sea

turtle workshop for the Pacific Ocean that were presented to WPEB13N@iED that
consideration of the mitigation techniques evaluated in the Pacific workshop should also be
evaluated for Idian Ocean fisheries.

The WPEBREQUESTED the IOTC Secretariat to explotiee potential for a similar workshop to
be held in the Indian Ocean with funding from the Commission and/or from the ABNJ. The WPEB
AGREED to retain this in the WPEB woiian.

Marine mammals

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

The WPEBNOTED paper I0TC2018 WPEB14 41 which provided a methodology for assessing
the magnitude of cetacean bycatch in tuna dilifiej fisheries in the Arabian Sea: effectiveness of
surface gillnets in reducing captures, including the follovahsgtract provided by the author:
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AiBycatch is the most significant threat to c¢
and identifying bycatch mitigation measures is critical for cetacean conservation and
management. Here we provide the first assessment of cetacean bycatch in tugiinetift

fisheries in the Arabian Sea. Using a network of trained captains (fol#01% vesels),
targetedcatch (tunas) and bycatch data were collected systematically from 2013 to 2017. Over

the study period, a total of 3,874 drifillnet sets was monitored. Two fishing methods using
multifilament gillnets were used: surface and subsurfateagd. Surface gillnets were deployed

at the surface, whereas subsurface gillnets were deployed at 2 m below the surface; net height
varied from 10 to 14 m). A total of 203 cetacean captures were recorded (0.04% of all catch). A

total of seven species ataceans was recorded as bycatch, including spinner dolphin (Stenella
longirostris), common bottlenose dolphin (Tursiops truncatus), common dolphin (Delphinus
delphis), striped dolphin (Stenella coeruleoalba), pantropical spotted dolphin (Stenella
attenuaa ) Ri ssobds dol phin (Grampus griseus), (o
unidentified baleen whale (Bal aeifseeppapenrfa spp.
full abstract)

186. The WBEPNOTED the promising results presented in this study &NCOURAGED the
continuation of initiatives aiming at assessing and mitigating cetacean bycatch in gillnet fisheries in
the IOTC area of competence.

187. The WBEPRECALLED Resolution 13/04 On the conservation of cetaceans, which includes data
collection and reportingequirements at the speciggecific level, where possible, and the banning
of intentional sets on marine mammals. Although these are mandatory requirements for all CPCs
there is still a lack of data regarding speapscific marine mammal bycatch in tH@TIC Area of
Competence, particularly for tuna gillnet fisheries where interactions are of particular concern.

188. The WPEB furtheNOTED that interactions between gillnet and cetaceans have only been reported
by WWEF Pakistan andREQUESTED CPCs to provideinformation on records of cetaceans
interactions in the gillnet fleets and share information regarding discards, mortality and releases

9. Ecologically or biologically significant marine areas (ebsas) in the indian
Ocean

189. The WPEB NOTED paper 10TC2018 WPEB14i42 whch provided anintroduction to
ecologically or biologically significant marine areas (EBSAS) in the Indian Ocean.

190. The WPEBNOTED that at this stage, no commestequiredfrom the Working Party, but that
CPC scientists should note the designation of these areas, particularly when they are within their
territorial waters and EEZ

191. The WPEBSUGGESTEDthat these areas could be taken into account by the scientists working on
the EBFM particularly as they may provide gaince on the identification o€eregions.

10. WPEB Program of work
10.1 Revision of theWPEB Program of Work2019 2023

192. TheWPEB NOTED paper I0TC2018i WPEB14i 10 which provided the WPB14 with the latest
Program of Work20192023 with an opportunity to consider and revikes by taking into account
the speffic requests of the Commission ai@tientific Committeegiven the current status of
resources available to the IOTC Secretariat and CPCs.

193. The WPEBRECALLED the reaest of the Scientific Committee in 2015 (SC17. para. 178) that:
fiduring the 2015 Working Party meetings, each group not only develop a Draft Program of Work
for the next five years containing low, medium and high priority projects, but that all Hight{Prior
projects are ranked. The intention is that the SC would then be able to review the rankings and
develop a consolidated list of the highest priority projects to meet the needs of the Commission.
Where possible, budget estimates should be determinedkliaas the identification of potential
funding sources 0

194. The WHEB RECOMMENDED that the SC consider and endorse theBB/FProgram of Work
(20191 2023), as providedn Appendix XIX.
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10.2 Development of priorities for an Invited Expert/s @ite next Working Party on Ecosystems and
Bycatch meeting

195. 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 &) [201he Invited Expert:
bl Expertise: Datapoor shark assessment expert.

11. Other business
11.1 International Whaling Commission Bycatch Mitigation Initiative

196. The WBEPNOTED that the International Whaling Commission (IWC) has establish@&yitatch
Mitigation Initiative, which aims to raise awareness of the issue of cetacean bycatch at national and
international level and promote effective tools, in collaboration with others, to tackle the problem.
The initiative includes a Coordinator within the IWC Secretariago@ernance body (Standing
Working Group on Bycatch) and a mutlisciplinary Expert Panel with expertise ranging from
economics to fisheries technology and cetacean ecology. The Initiative has a$etrgesgic plan
and a detailed-gear workplan whiclis to be implemented following the IWC Commission meeting
in September 2018. The IWC has expressed interests to collaborate with the IOTC on cetacean
bycatch issues in the Indian Ocean. The IWC plans to holday 2vorkshop focused on cetacean
bycatch inthe Indian Ocean prior to the upcoming Scientific Committee meeting that will be help
in Nairobi, Kenya in May 2019This workshop will work to bring together experts, relevant
stakeholders and those with data on fisheries and bycatch-{axa)i and ceicean and marine
megafauna distribution to try and evaluate the utility of existing data for evaluating bycatch and
identify priority gaps for future data collection. The workshop will also explore the challenges with
tackling cetacean bycatch and mitigatiin the Indian Ocean and explore the current approaches.
More information can be provided by contacting the IWC  Secretariat
(IWCBycatchMitigationlnitiative@groups.iwc.ir@ndmarguerite.tarzia@iwc.int

11.2 Summary and main outcomes of the small working group meeting on the delineation of regions
in IOTC to foster the operationalization of EBFM

197. A small breakout working group (the group)SCUSSED the main purposes of ecoregions and
potential benefits and their uses to facilitate the operationalization of EBFM.

198. The groupDISCUSSED the importance to establish ecoregions that have boundaries that make
ecological sense but that at the sammeetare practical to inform fisheries management.

199. The groupNOTED that two candidate ecoregions proposed by the EU project does not entirely
account for some of the main fisheries in the regsoich as many coastal fisheri@he analysis
from the EU projet only considered the industrial fisheries, and it should include coastal fisheries
in future assessments.

200. The groupNOTED that the criteria to inform the boundaries of the ecoregions need to be revised
and should account for a larger number of factoid eharacteristics of the region. The revised
criteria could account for the biogeography of the region, the knowledge on fisheries (coastal
artisanal, semindustrial and industrial), their dynamics and how they overlap with each other,
socioeconomic andeopolitical factors, compatibility with other regional initiatives (e.g. SWIOFC,
IUCN, RFMOs, etc.), as well as expert knowledge from CPCs in all the above.

201. The groupACKNOWLEDGED it is important to involve all the CPCs in the different steps of the
proaess from developing to implementing the ecoregion project

202. The groupACKNOWLEDGED the importance of establishing criteria to inform the delineation of
potential candidate ecoregions with the input of ecosystem experts and fisheries managers (from
CPCs of IO C area of competence). It also highlighted the importance of the consultative nature of
this initiative.

203. The groupNOTED on the importance on drawing from other RFMOs and international bodies
experiences who have already in place ecoregions to inforap#rationalization of EBFM.

204. The groupRECALLED the recommendatioto convene a workshop in 2019 to carry out the
delineation of candidate regions to foster the discussion on operationalizing EBFM. The group
highlighted the importance of defining critepaor to the workshop to inform the delineation of
candidate regions. The criteria will be shared with workshop participants before the woinkshop
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order to receive their feedback and commémswill eventuallybe discussed during the workshop
to setthe stagedr informing candidate regions.

11.3 Date and place of th&5thand 16thSessionsf the WorkingParty on Ecosystems and Bycatch

205. The WPEBAGREED on the importance of having IOTC working party meetings within key CPCs
catching species atlevance to th working party Following a discussion on who would host the
15" and 16" Sessions of the WIEB in 2019 and 2@0respectively, the WBB NOTED thatReunion
had offered to host the ®5ession of the WPEB in 2019. With regards to 26#9|OTC Secretariat
would liaise with potential hosts intersessionally determinewho mightbe able to host th&g™"
Sessionin conjunction with the Working Party oBillfish. The meeting locations will be
communicated by the IOTC Secretariat to the@a@s consideration at its next sessiobecember
2018 (Table2).

Table 2. Draft meeting schedule for the WHEB (2018 and 2019), proposedl to continue to be held backo-
back with WPB.

2019 2020

Meeting No. Date Location No. Date Location

Working Party orBillfish 17t 9-12 September La Réunion

(WPB) (4d) (TBC) 18" | 1-5 September (5d)| (TBC)

La Réunion
(TBC)

Working Party orEcosystems

h| 3.
and Bycatch(WPEB) 15" | 3-7 September (5d

16" | 7-11 September (5d (TBC)

206. The WHEB NOTED the importance of having a degree of stability in the participation of CPCs to
each of the working party meetings aBICOURAGED participants to regularlattend each
meeting to ensure as much continuity as possible.

11.4 Review of the draft, and adoption of the Report of thé"Session of the Working Party on
Ecosystems and Bwtch

207. The WPEBRECOMMENDED that the Scientific Committeeconsider the consolidated set of
recmmendations arising from WPEBldrovided atAppendix XIX, as well as the management
advice provided in the draft resource stock status summary for each of the seven shark species, as
well of those for marine turtles and seabirds:

Sharks

0 Blue sharksRrionace glaucai Appendix IX
Oceanic whitetip shark€archarhinus longimang$ Appendix X
Scalloped hammerhead shatEphyrna lewinii Appendix XI
Shortfin mako sharkdsurus oxyrinchus i Appendix XlI
Silky sharkg(Carcharhinus falciformisi Appendix XIII
Bigeye thresher sharkalopias superciliosys” Appendix XIV

o Pelagic thresher shark&lopias pelagicusi Appendix XV
Other species/groups

0 Marine turtles AppendixXVI

0 Seabirdd Appendix XVII

o0 Marine mammals Appendix XVIII

208. The report of thel4™ Session of thaVorking Party onEcosystems and Bycat¢tOTCi 2018i
WPEB14i R) wasADOPTED on thel4" September 2@

O O0OO0OO0oOo
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APPENDIX Il
AGENDA FOR THE 14THWORKING PARTY ON ECOSYSTEMS AND BYCATCH

Date: 10- 14 September 2018
Location: Cape TownSouth Africa
Venue: Protea Hotel, Victoria Junction
Time: 09:001 17:00 daily
Chair: Dr. Sylvain Bonhommedgi&U,France; Vice-Chair: Dr. Reza Shabhifar (I.R. Iran) & Dr
Ross Wanless (South Africa)

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

THE IOTC PROCESS: OUTCOMES, UPDATES AND PROGRESS
3.1 Outcomes ofhe 20" Session of the Scientific Committee (IOTC Secretariat)

3.2 Outcomes of the 22Session of the Commission (IOTC Secretariat)

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

3.4 Progress orhe recommendations of WPEB14 (IOTC Secretariat)
4. REVIEW OF DATA AVAILABLE ON ECOSYSTEMS AND BYCATCH

4.1. Review of the statistical data available for ecosystems and bycatch species (IOTC Secretariat)

5. REVIEW OF NATIONAL BYCATCH ISSUES IN IOTC MANAGED FISHERIES AND
NATIONAL PLANS OF ACTION (sharks; seabirds; marine turtles) (CPCs and IOTC Secretariat)

51. Review of amagépplicahleé i NROAfestratdus (1 OTC Secret a

5.2. 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 (CPCs).

6. NEW INFORMATION ON BIOLOGY, ECOLOGY, FISHERIES AND ENVIRONMENTAL
DATA RELATING TO ECOSYSTEMS AND BYCATCH SPECIES

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

7. ECOSYSTEM MODELING AND REPORT CARDS (recommendations from the SC / decisions
of the Commission
7.1. Ecosystem Based Fisheries Management (EBFM) approaches and ecosystem report cards
results
8. BYCATCH, SPECIES INTERACTIONS, AND ECOSYSTEM RISK ASSESSMENTS

8.1. Review new information on other bycatch andgdmgduct, in terms of biology, ecology,
fisheries interations and bycatch mitigation measures (all)

8.2. Seabirds
1 Review new information on seabird biology, ecology, fisheries interactions and bycatch
mitigation measures (all);
1 Review of mitigation measures in Resolution 12/06 (all);
1 Development of managemesdvice on the status of seabird species (all).

8.3. Sharks and rays (all)
1 Review new information on shark and ray biology, stock structure, bycatch mitigation
measures, fisheries and associated environmental data (all);
1 Review of new information on the statussharks (all);
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1 Development of management advice on the status of shark stocks and update of other
shark species Executive Summaries for the consideration of the Scientific Committee
(all).
8.4. Marine turtles (all)
1 Review new information on marine turtle biglg ecology, fisheries interactions and
bycatch mitigation measures (all);
8.5. Marine mammals (all)
1 Review new information on marine mammal biology, ecology, fisheries interactions and
bycatch mitigation measures (all);
1 Development of management advice ondtaus of marine mammal species (all).
9. ECOLOGICALLY OR BIOLOGICALLY SIGNIFICANT MARINE AREAS (EBSASs) IN THE
INDIAN OCEAN

10. WPEB PROGRAM OF WORK
10.1. Revision of the WPEB Program of Work 2028923 (Chairperson and IOTC Secretariat)

10.2. Development of priorities for dnvited Expert/s at the next Working Party on Ecosystems and
Bycatch meeting (Chairperson)

11. OTHER BUSINESS
11.1. International Whaling Commission Bycatch Mitigation Initiat{\ad)

11.2. Summary and main outcomes of the small working group meeting on the delindéaéigions
in IOTC to foster the operationalization of EBR&I)

11.3. Date and place of the #and 18 Sessions of the Working Party on Ecosystems and Bycatch
(Chairperson and IOTC Secretariat)

11.4. Review of the draft, and adoption of the Report of th& 3dssion of the Working Party on
Ecosystems and Bycatch (Chairperson)
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APPENDIX IlI
L IST OF DOCUMENTS

Document Title Availability
IOTC-2018WPEB1401a Agenda of the 14th Working Party on Ecosystems and Bycatch x éi\igggary
I0TC-2018WPEB1401b Annotated agenda of the 14th Working Party on Ecosystems an¢ V 17 August
Bycatch V 6 September
IOTC-2018 WPEB 1402 List of documents of the 14th Working Party on Ecosystems and| V 27 August
Bycatch V 6 September
IOTC-2018 WPEB 1403 Outcomes of thg 20Session of the Scientific Committee V27 August
(IOTC Secretariat)
IOTC-2018WPEB1404 Outcomes of the 22Session of the Commission (I0OTS&cretariat) | V. 27 August
Review of Conservation and Management Measures relevant to
|0TC-2018 WPEB1405 ecosystems ahbycatch (IOTC Secretariat) V27 August
Progress made on the recommendations and requests of WPEB
IOTC-2018WPEB1406 and SC19 (IOTC Secretariat) V 29 August
Review of the statistical data and fishery trends for ecosystems g
I0TC-2018WPEB1407 bycatchspecies (IOTC Secretariat) V. 4 September
. Update on the implementation of the IOTC Regional Observer |V 30 August
I0TC-2018WPEB1408 Scheme (IOTC Secretariat) V 5 September
Status of development and implementation of National Plans of
IOTC-2018 WPEB 1409 Ac_tlon_ for seabirds and s_harks, and |mplgm_ent_at|(_3n of the F_AO V29 August
guidelines to reduce marine turtle mortality in fishing operations
(IOTC Secretariat)
IOTC-2018WPEB1410 Rewsmn_ofthe WF_’EB Program of Work (201.2023) (I0OTC V 31 August
Secretariat & Chairperson)
An update on the National Plan of Action for Sharks, South Afric
IOTC-2018WPEB1411 (C. da Silva, H. Winker, D. Parker, C. Wilke, S. Lamberth and S.| V 29 August
Kerwath.
FAD Watch: a collaborative initiative to minimize the impact of
IOTC-2018WPEB1412 FADs in coastal ecosystems (I. Zudaire, J. Santiago, M. Grande| V 7 September
Murua, RA. Adam, M. Herrera)
Comparing the biological characteristi=ngth structure and captu
IOTC-2018WPEB1413 status of bycatch in the Chinese longline fishery targeting differel V. 28 August
species in the Indian Ocean (Z. Gheng, J. Zhu and Y. Wang)
Biological and ecological traits of some bycatch species dfiiee
IOTC-2018WPEB1414 purse seine fishery in the Indian Ocean. (A. Médieu, P. Bach, N.| V 28 August
Bodin, P. Cauquil, E. Chassot, N. Rabearisora, P. Sabarros)
Bycatch of the European purseine tuna fishery in the Indian Oce
IOTC-2018WPEB1415 for the 20082016 period {. Ruiz, P. Sabarros, F. Abascal Crespo V 7 September

Bach, JoséBaez, P. Cauquil, M. Grande, I. Krug, H. Murua, M.
Ramos, A. Tirant.

IOTC-2018WPEB1416

Bycatch landings in Phuket ports by foreign vessel 2017. (K.
Maeroh, S. Hoimuk and N. Somkliang)

28 August

IOTC-2018WPEB1417

Iran tuna fisheries bgatch in IOTC competence of area in 2017 (|
Shabhifar)

28 August

IOTC-2018WPEB1418

Improving the sampling protocol of electronic and human
observations of tropical tuna purse seiner discards (KnByig.
Sabarros, A. Maufroy, A. Relgtirnemann, S.Lecouls, M. Goujon,
P.Bach)

28 August

IOTC-2018WPEB1419

SIOTI Support for Improving Information on Bycatch for
Management of the Indian Ocean Purse Seine Tuna Fishery. (J.
P. Bach, I. Krug, H. Mwa, J. Robinson, C. Shearlock)

28 August

IOTC-2018WPEB1420

An indicatorbased ecosystem report cérdn evolving process (M
J. JuarJord4, H. Murua and E. Andonegi)

28 August

IOTC-2018WPEB1421

SELECTING ECOSYSTEMMNDICATORS FOR FISHERES TARGETING
HIGHLY MIGRATORY SPECIES. (M-J.JUAN-JORDA, H. MURUA AND
CONSORTIUM MEMBERY

28 August

IOTC-2018WPEB1422

Updated Ecological Risk Assessment for IOTC species. (H. Mur
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Document

Title

Availability

IOTC-2018WPEB1423

Retrospective and geographical overview of the interaction betw
seabirds and the Spanish surface longline fishery targeting Swor
in the Indian Ocean during the 199817 period inferred from data
provided by scientific observers at s€h.FernandzCosta, A.
RamosCartelle, A. Carroceda and J. Mejuto)

28 August

IOTC-2018WPEB1424

Preliminary assessment of the risk of albatrosses by longline fish
(D. Ochi, E. Abraham , Y. Inoue, K. Oshima, N. Walker, Y. and
Tsuji)

28 August

IOTC-2018WPEB1425

Update on the seabird component of the Common Oceans (ABN
tuna project seabird bycatch assessment workshop (Abraham E
Carneiro A, Fahmi Z, Inoue Y, Kathena JN, Kim DN, Lee SI, Matf
B, Oshima K, Parsa M, Rice J, Sant'/Ana R, ShaRmn@mall C, Tsuji
S, Wanless R, Winker H and Wolfaardt A)

29 August

IOTC-2018WPEB1426

ACAP advice for reducing the impact of pelagic longline fishing
operations on seabirds. (A. Wolfaardt)

28 August

IOTC-2018WPEB1427

A progress report on thimplementation of the IOTC bigeye thresh
shark postelease mortality study project (IOTC BTH PRM Projeq
(I0TC BTH PRM Project Team)

28 August

IOTC-2018WPEB1428

Preliminary assessment of sha
industrial tuna fisherie@B. Kiilu and S. Ndegwa).

28 August

IOTC-2018WPEB1429

A perspective on the Mobulid
in the I ndian Ocean (J. Kiszkiaq

28 August

IOTC-2018WPEB1430

Unprecedented decline in mple
component of twuna gillnet fi g
Mo azzam)

28 August

IOTC-2018WPEB1431

Standardi zed CPUECa®©E h &rn hikryuks
Caught by I ndonesian Longl i ng
Jat mB koSetyadji, Z. Fahmi and

28 August

IOTC-2018WPEB1432

Can we Derive an Abundance |1
Associative Behavior with FI o
Tolotti, P. Sabarros, L. Dago

29 August

IOTC-2018WPEB1433

A Preliminary Stock Assessme
Ocean Usilngnia eRatAgppproach (J.
R. Coel ho, G. Mer i no, D. Ros
Saber, D. Maci as)

28 August

IOTC-2018WPEB1434

Updated standardi zed CPUE -2da
tuna |l ongline fisher-Pei navihddkH

28 August

IOTC-2018WPEB1435

Exploring the use of Length
|l ndbaman (N. Walker, J. EIl1lis

28 August

IOTC-2018WPEB1436

Preliminary Management Strategy Evaluation for Blue Shark in t
Indian Ocean Using A Dathimited Approach (J. Ortiz de Urbina,
T. Carruthers, R. Coelho, D. Rosa,Murua, S. Saber, D. Macias)

28 August

IOTC-2018WPEB1437

A Preliminary Stock Assessment for the Shortfin Mako Shark in t
Indian Ocean Using Datiaimited Approaches (T. Brunel, R.
Coelho, G. Merino, J. Ortiz de Urbina, D. Rosa, C. Santos, H.
Murua, P Bach, S. Saber, D. Macias)

28 August

IOTC-2018WPEB1438

Progress report of the post release mortality of the oceanic white
shark (POREMO project) discarded by EU purse seine and pela
longline fisheries (P. Bach, P. Sabarros, R. Coelho, H. Murua, |
Krug, E. Romanov)

28 August

IOTC-2018WPEB1439

Status of mobulid rays in Sri Lanka (D. Fernando)

28 August

IOTC-2018WPEB1440

Assessment of the vulnerability of sea turtles to IOTC tuna fisher
(A. Williams)

28 August

IOTC-2018WPEB1441

Cetabgaatch in tuna drift gil
Pakistan (Arabian Sea) (J. H
Shahid, B. Khan and R. Nawaz)

28 August

IOTC-2018WPEB1442

Ecologically or biologically significant marine areas (EBSAS) in tk

Indian Ocear{Secretariat)

29 August
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Document Title Availability
Reviewing effectiveness of management measures on shark lan
IOTC-2018WPEB1443 in Sri Lanka over past five years (D. Balawardhana, K. V 28 August
Dalpathaduand S. Haputhantri)
Transhipment observefsatool for understanding seabird bycatch
IOTC-2018WPEB1444 mitigation measures use on high seas tuna longline vessels (P. | V28 August
Augustyn and R. Wanless)
Preliminary estimates of seabird bycatch from tuna longline fishe
IOTC-2018 WPEB 1445 for the southern'AtIantlc ahsouthwestern Indian Oceans, based @ V 28 August
three different methods (H. V
Parker, J. Rice, R. Sharma, D. Kim, S. Lee).
Non-target species interactions in tuna fisheries and its implicatig
. in fisheries management: Case of largesh gillnet fisheries along
I0TC-2018WPEB1446 the northwest coast of India (Koya MK, Rohit P, Vase VK, Azeez V' 6 September
AP)
Information papers
IOTC-2018WPEB14INFO1 Draft marine turtle data call V 29 August
. | OTC manual for tagging bi guep
I0TC-2018WPEB14INFO2 satellite archival -rted gesa s(eP SroT] V. 29 August
Using a CrewBased Observer Programme as a Platform of
IOTC-2018WPEB14INF03 Opportunity for Understandingp¢ Distribution of Whales in the V 29 August
Northern Arabian Sea (M. Moazam and R. Nawaz)
Troubled waters: Threats and extinction risk of the sharks, rays
IOTC-2018WPEB14INF04 and chimaeras of the Arabian Sea and adjacent waters (R. Jaba] V. 29 August
Kyne, R. Pollom, et al.,).
An update on Western and Central Pacific Fisheries Commissior
. shortfin mako and silky shark pestlease mortality taggingtudies
I0TC-2018 WPEB14INFOS (W. Lyon, S. Clarke, M. Francis, C. Sanchez, T. Peatman and N V. 29 August
Smith)
Risk to the IndePacific Ocean whale shark population from
IOTC-2018WPEB14INF06 interactions with Pacific Ocean purseine fisheries (Common V 29 August
Oceans (ABNJ) Tuna Prgt)
The porbeagle shark (Lamna nasus) in the Southern Hemispher
IOTC-2018WPEB14INFO7 searching for biological patterns among oceans and regions (E. | V 12 September
Acuna)
Data Sets
IOTC-2018WPEB14DATAOQ1 Bycatch datasets available V
IOTC-2018WPEB14DATA02 Data Catalogue Vv
IOTC-2018WPEB14DATAO3a (str;rl]r;?ilocla;tches per Fleet, Year, Gear, IOTC Area and species V  20th August
IOTC-2018WPEB14DATAO3b (str;rllr:ilocza;tches per Fleet, Year, Gear, IOTC Area and species V 20t August
IOTC-2018WPEB14DATA04 Catch and effort datavessels using drifting longlines V  20th August
IOTC-2018WPEB14DATAQ05 Catch and effort datasurface fisheries V  20th August
IOTC-2018 WPEB14DATAOG Catch and e_ff_ort datavessels using other gedesg., gillnets, lines V  20th August
and unclassified gears)
IOTC-2018WPEB14DATAOQ7 Catch and effort dataall gears V  20th August
IOTC-2018WPEB14DATA08 Catch and effort reference file V  20th August
IOTC-2018WPEB14DATA09 Size frequency datasharks V  20th August
IOTC-2018WPEB14DATA10 Size frequency reference file V  20th August
IOTC-2018 WPEB14DATALL Equations used to convert from fork length to round weight for sh V  27th August

species
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APPENDIX IV
THE STANDING OF A RAN GE OF INFORMATION RE CEIVED BY THE IOTC SECRETARIAT FOR
BYCATCH (INCLUDING BYPRODUCT ) SPECIES

Extract from IOTC2018i WPEBH4i 07
(Table, figure and appendix references in this Appendix, refer only to those contained in this appendix)

Data available on the total nominal catches of sharks in thdian Ocean

The nominal catch data for all shark speeiespresented in Fig.l®/ fleet. Very few fleets reported catches of sharks

in the 1950s, but the number of fleets reporting has inedeager time. Total reported shark catches have also increased
over time with a particularly dramatic increase in reported catches in the 1990s, reaching a peak of approximat
120000 mt in 1999. Since then, nominal catches have fluctuated and ardlg@memnd 10000 mt.

The nominal catch data should be considered with caution given the historically low reporting rates. In addition to t
low level of reporting, catches that have been reported are thought to represent only those species #iaedre ret
onboard without taking in to account discards. In many cases the reported catches refer to dressed weights whil
information is provided on the type of processing undertaken, creating more uncertainty in the estimates of catche
live weight eqivalents. Nevertheless, reporting rates in recent years have improved substantially (Appendix -
following the adoption of new measures by the Commission on sharks and other bycatch, which call for IOTC CPCs
collect and report more detailed statistiosbycatch species to the IOTC Secretariat.
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Fig. 1. Total reported nominal catches of sharks by fleet from 18807 (YEM = Yemen, TZA = Tanzania, TWN =
Taiwan,China, PAK = Pakistan, OMN = Oman, MDV = Maldives, MDG®ladagascar, LKA = Sri Lanka, IRN = |.R.Iran, IDN =
Indonesia, OTH = all others).
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Main reported gear types associated with shark bycatch for IOTC fisheries

Fig. 3 shows the distribution of catches across gear type. Gillnets are associated with the déygirtest nominal
catches of sharks, historically and are currently responsible for over 40% of reported catches. This is followed by
longline fleets which contributed substantially to shark catches from the 1990s, and handline and troll line fisheri
which have increased in more recent years. Of the gillnet fisheries, the majority comprise standard, unclassified gilln
followed by combinations of gillnets, handlines and troll lines and gillnet/longline combindtigndshows the mai

gear types sed by fleets since 2000
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Figure 2. Nominal catches of sharks reported by gear type (12&07). Gears are listed in rows from bottom left to top right:
Bait boat/pole and line (BB), gillnet (GILL), Handline (HAND), Line (LINE)ohgline (LL), Purse seine (PS), Small purse
seines/Ring nets (PSS), Troll lines (TROLL) and all other gear types (OTHER).
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Fig. 3. Average annual shark catches by gear type and reporting country in recent yea20{000

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 IOTC species (IOTC fisheri
or pelagic sharks is provided in Appendix 2. In addition to an increase in reportatgusf catches over time, the
resolution of the data provided has been improving with an increased proportion of reported shark catches provi
identified to species/genus (Fig.5a). Of the shark catches reported by species, the blue shark forms the gre:
proportion, comprising over 60% of total catches, with silky, milk, threshers, hammerheads, makos, oceanic white
sharks andnanta rays forming a smaller percentage (Fig. 5b).

The increase in reporting by speciegjigparent in the specispecific céch seriesKig. 5a) with steadily increasing

trends in reporting since the 1970s seen for blue sharks, thresher sharks, hammerhead sharks aartspako sh
levelling off in recent years. The oceanic whitetip shark nominal catch series is dominated by the Sri Lankan longlin
gillnet fisheries for which catches peaked just prior to 2000. The reported catches of silky shark show a similar trenc
with apeak just prior to 2000 followed by a steady decline, again based almost exclusively on data from the Sri
Lankan longlinegillnet combination fisheries. Fig.6b highlights how the catch series of each species is dominated by
very few fleets which are reporg by species and may therefore not be fully reflective of the es@intrend.
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Trends in species catches by gear types are summarisedle@8. Longline fleets reported predominantly blue shark
catches, followed by mako and silkharks, while catches of handline gears are also dominated by blue shark,
followed by thresher sharks. Purse seine catches are dominated by silky shark while troll lines reported relatively hi
catches of hammerhead sharks. Reporting by species ianawynmon for gillnet fleets, where the majority of shark
catches are reported as aggregates. Nevertheless, this is improving as dfigwiig the level of speciespecific

reportin, particularly by the gillnet fleet of I.R. Iran. This figure highlights the relatively high catches of the Indonesia
line fisheries (including trollines, hook and line, hand line and coastal longhinasd the gillnet fisheries of Pakistan,
Yemen and L.R. Iran.

Table 3. Speciesspecific catches by gear type from 202617 pole and line (PL), gilinet (GILL), Handline
(HAND), Line (LINE), logline (LL), Purse seine (PS), small purse seines/ring nets (PSS) and troll lines (TROL).

BB GILL HAND LINE LL PS PSS TROL
OTH 100 89 15 98 20 28 89 70
BSH 0 3 58 0 63 0 2 0
FAL 0 4 1 2 6 72 6 1
RHA 0 3 0 0 0 0 0 0
THR 0 0 16 0 0 0 0 3
SPN 0 1 7 0 0 0 3 20
MAK 0 0 3 0 10 0 0 6
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Fig. 6. Annual average shark catches reported by fleet and species froif2@070

Catch rates of IOTC fleets

While industrial longliners and drifting gillnets harvest importamiounts of pelagic sharks, industrial purse seiners,
pole-andlines and most coastal fisheries are unlikely to harvest important quantities of pelagic sharks.

2 These are longlines which are operated by smaller vessels (<15m) and generally deployed within the EEZ.
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91 Pole and line fisheriesThe shark catches reported for the pole and line fisheries of Maltiwesry low and none
are reported for India. The extent of shark catches taken by these fisheries, if any, is not thought to be significan

1 Gillnet fisheries: The species of sharks caught are thought to vary significantly depending on the areaiohopera
of the gillnets:

1 Gillnets operated in areas having low concentrations of pelagic sharks: The gillnet fisheries of most coas
countries operate these gears in coastal waters. The abundance of pelagic sharks in these areas is the
low.

1 Gillnets operated in areas having high concentrations of pelagic sharks: Gillnets operated in Sri Lank:
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 operatedon the high seasVessels from Taiwan,China were using drifting gillnets (driftnets) from 1982
to 1992, when the use of this gear was banned worldwide. The catches of pelagic sharks were very high during
period. Driftnet vessels from I.R. Iran andkiBsan have been fishing on the high seas since, but with lower catch
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 tropical waters of the western Indian CasiMozambique Channel. The quantity of sharks
caught by these fleets is thought to be relatively high, representing betwé&g9@6f the total combined catches
of sharks and other species.

1 Gillnet/longline fishery of Sri Lanka: Between 1,200 and 3,20@ssels (12n average length) operating gillnets
and longlines in combination have been harvesting important amounts of pelagic sharks sincel 480snitihe
longlines are believed to be responsible for most of the catches of sbatitdses of sharks cqarised ~45% of the
total combined catch for all species in 1995 and declined to <2% in the late 2000s. The fleet has been shift
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 using hand 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 cabg are thought to be low. The proportion of other species of sharks might change depending c
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 ttal combined catch for all species. However, the catches of sharks recorded in the IOTC database o
make up a small proportion of the total catches of all species by longline fleets. These catches series for sharks
therefore, thought to be very inoplete. Nevertheless, levels of reporting have improved in recent years, following
the implementation of catch monitoring schemes in different ports of landing oftfresHonglinery and the
recording of catches of main species of sharks in logbooftsobeerver programmes. The catches estimated,
however, are unlikely to represent the total catches of sharks for these fisheries due to the paucity of information
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 betwae&0%0of the total
combined catch for all species. The amount of sharks caught by longliners targeting swordfish in tf
IOTC area of competence has been increasimze the miel990s. The catches of sharks recorded for these fleets
are thought more realistic than those recorded for other longline fisheries. The high catches are thought to be
to:

1 Gear configuration and time fished: The vessels targeting sworgfesburface longlines and set the 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.

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

3 The IOTGOFCF (Overseas Fisheri€poperation Foundation of Japan) Project implemented programmes in cooperation with local
institutions in ThailandndIndonesia
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1 Changes in the relative amounts of swordfish and sharks in the catchesof3bmeessels are known to
alternate between targeting swordfish and sharks (particularly blue sharks) depending on the season
when catch rates of swordfish are poor.

1 Industrial tuna purse seiners: Catches of sharks are thought to represent less than 0.5% of the total combine
catch for all species. Limited nominal catch data have been reported for the purse seine fleets.

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

Fig. 8showsthe catch rates of sharks as a proportion of total catches as reported in the IOTC database. This sugg
that some of the reported catch rates for the longline fleet are lower than expected and highlights the patchiness o
data leading to highly vaable catch rates over time.
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Length frequency data

Due to the different types of length measurement reported, a number of conversions were performed to standardise
lengthfrequency information. Given the increasing amount of data reported and the need for standardisation, a se
speciesspecific conersion factors and proxies that have been agreed by the Working Party on Ecosystems and Byca
could help improve the estimates. Conversion factors currently used are provided in Appendix 4. Size frequency ©
are reported using different length classegging from 1cm to 10cm intervals. In addition to this, there appears to be
rounding taking place when the smaller size intervals are used, creating abnormal peaks in the distributions. The gre
shown below have been aggregated to 5¢cm intervals in wrderooth this effect.

Fig. 8 shows the aggregated fork length frequency distribution for the longline fleets reporting size information on bl
sharks for all areas between 2005 and 2017. The data reported for vessels flagged for China, Japan, Rep. of Koree
EU,Portugal include data reported for longline fleets with observers onboard. The results highlight the difference in s
of the individua$ caught by different fleets, with the EU fleets, on average, catching larger blue sharks than the oth
fleets.Fig. 9 shows the length distributiarfor the other shark species with reported size frequency data aggregatec
across all fleets and all years given the more limited amount of data available for these species.
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SUMMARY OF FISHERIES DATA AVILABLE FOR SEABIRDS

Main species and fisheries concerned
The main species of seabirds likely to be caught as bycatch in IOTC fisheries are preSeatiéaiin

Table 4. Main species of seabirds likely to be incidentally caught on longline operations

Common Name

Status*

Scientific Name

Amsterdam Albatross
Antipodean Albatross
Black-browed Albatross
Buller's Albatross

CampbellAlbatross
Chatham Albatross
Greyheaded Albatross
Light-mantled Albatross
Northern Royal Albatross
Southern Royal Albatross
Salvin's Albatross
Shy Albatross
White-capped Albatross
SootyAlbatross
Tristan Albatross
Wandering Albatross
Atlantic Yellow-nosed Albatross
Indian Yellownosed Albatross
Northern Giant Petrel
Southern Giant Petrel
White-chinned Petrel
Westland Petrel
Shorttailed Shearwater

Sooty Shearwater

Critically Endangered
Vulnerable
Endangered

Near Threaten
Vulnerable
Vulnerable
Vulnerable

Near Threatened
Endangered
Vulnerable
Vulnerable

Near Threatened

Near Threatened
Endangered

Critically Endangered
Vulnerable
Endangered
Endangered

Least Concern
Least Concern
Vulnerable
Vulnerable
Least Concern

Near Threatened

Diomedea amsterdamensis
Diomedea antipodensis
Thalassarche melanophrys
Thalassarche bulleri
Thalassarche impavida
Thalassarche eremite
Thalassarche chrysostoma
Phoebetria palpebrata
Diomedea sanfordi
Diomedea epomophora
Thalassarche salvini
Thalassarche cauta
Thalassarche steadi
Phoebetria fusca
Diomedea dabbenena
Diomedea exulans
Thalassarche chlororhynchos
Thalassarche carteri
Macronectes halli
Macronectes giganteus
Procellaria aequinoctialis
Procellariawestlandica
Puffinus tenuirostris

Puffinus griseus

*Source IUCN 2006, BirdLife International 2004b.

4 As in 10TGi 2007 WPEB 22, Appendix 2, page 24. Paper submitted on behalf of the Agreement for the Conservation of AllzatdoBstr®ls (ACAP)

Pageb2 of 106



IOTCi 2018 WPEB14 R[E]

Longline vessels fishing in southern waters

The interaction between seabiaisd IOTC fisheries is likely to be significant only in Southern waters (south of 25°
degrees South), an area where most of the effort is exerted by longliners. Incidental catches are, for this reason, lik
to be of importance only for longline fleetsvitag vessels operating in these areas. The main fleets reporting longline
fishing effort since 1955 in this area are those of Japan and Taiwan,China, accounting for 13% and 62% of total eff
in the area in 201{Figure10). This summarises total reported effort, however, this is incomplete for some reporting
fleets, i.e. for Malaysia, South Africa, Seychelles, Rep. of Korea and Taiwan,China the effort is likehjotaene It

is also important to note that these are only the countries that are reporting some information on effort, while it is
expected that a number of other longline fleets also fish in this area based on the presence of temperate species in
cdch data. These include Indonesia, Madagascar, Tanzania, Philippines, Mozambique and Belize. The effort from
some of these CPCs is also likely to be substantial, given the catch quantities of temperate species (e.g. Indonesia
National Report Fig; 3b IOTQ016SC19NRO1).
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Figure 10. Reported longline effort for fleets operating south of 25° south between 1955 and 2017. (THA = Thailand
EUGBR = EU,UK, MYS = Malaysia, EUPRT = EU,Portugal, EU,REU = EU,France, MUS = Mauritius, ZAF, =
South Africa, SYC = Seychelles, CHN = China, AUS = #aita, EUESP = EU,Spain, KOR = Rep. of Kora, TWN =
Taiwan,China, JPN = Japan).

Status of data on seabird bycatch

The reported data available on seabirds caught in the IOTC area of competence are generally fairly limited. In 2016
CPCs (Australia, EWPatugal, EUSpain, EUFrance, Japan, Rep. of Korea, Taiwan,China and South Africa) of the 15
CPCs which report effort or are likely to exert longline fishing effort south of 25°S to IOTC submitted data in respon:
to a call for data submission on seabirdsalv was reported to the S addition, three CPCs submitted substantive
papers on seabird bycatch to the WPEB12: Chiid-Spair), and Japah

50TC-2016SC19INFO02

6 Gai, C.; Dai, X. (2016)Estimating the composition and capture status of bycatch using Chinese longline observer data in the Indian Oces
I0TCi 2016 WPEB12 16.

" FernandeLosta J.; Rame€artelle, A.; Carroeda, A.; Mejuto, J. (2016)nteraction between seabirds and Spanish surface longline targeting
swordfish in the I ndian Oce a015(00Ci208@WPERIA29h) during the period

8 Inoue, Y.; Kanaiwa, M.; Yokawa, K.; Oshima, K. (2016a). Examination of factors affecting seabird bycatch occurrenceorgteein s
hemisphere in Japanese longline fishery with using random foresti ROIE WPEB12 INFO7.

Inoue, Y.; Kanaiwa, M.; YokawakK.; Oshima, K. (2016b). MODELING OF BYCATCH OCCURRENCE RATE OF SEABIRDS FOR
JAPANESE LONGLINE FISHERY OPERATED IN SOUTHERN HEMISPHERE. 102016 WPEB12 INFO8.
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The information provided highlighted some general trends in seabird bycatch rates across the IndiatOlzigituer

catch rates at higher latitudes, even within the area south of 25°S and higher catch rates in the coastal areasin the e
and western parts of the southern Indian OcBanause the reporting of effort has been low (some CPCs fishing south
of 25°S in the Indian Ocean did not report any effort while for others it was incomplete), and the observer coverage
relatively low (though improving) for many fleets, data submitted through thecdktia unlikely to be able to provide
reliable estinates of total bycatch of seabirds from the longline fishery south of 25°S latitude in the Indian Ocean ar
so extrapolations of the information to total Indian Ocean captures were not undertaken. Bycatch mortality, whe
reported, was high but there ikak of information on post release mortality/survival as well as total effort which means
that the total fishery induced mortality on the seabird populations cannot be estimated.

SUMMARY OF FISHERIES DATA AVILABLE FOR MARINE TURTLES

Main species and fishges concerned
The main species of marine turtles likely to be caught as bycatch by IOTC fisheries are Tistiele

Table 5. Main species of Indian Ocean marine tuftles

Common Name Scientific Name

Loggerhead turtle Caretta caretta

Olive ridley turtle Lepidochelys olivacea
Green turtle Chelonia mydas
Hawksbill turtle Eretmochelys imbricata
Leatherback turtle  Dermochelysoriacea

Flatback turtle Natator depressus

The interaction between marine turtles and IOTC fisheries is likely to be significant only in tropical areas, involving
both industrial and artisanal fisheries, notably for:

1 Industrial purse seine fisheries, particular on sets using fish aggregating devices (EU, Seychelles, I.R. Iran,
Thailand, Japan)

Gillnet fisheries operating in coastal waters or on the high seas (Sri Lanka, I.R. Iran, Pakistan, Indonesia)

Industriallongline fisheries operating in tropiaeas (China, Taiwan,China, Japan, Indonesia, Seychelles, India,
Oman, Malaysia and the Philippines)

Yokawa,K.; Oshima, K.; Inoue, Y.; Katsumata, N. (2016). Operational pattern of Japanese Ienglitiee south of 25S in the Atlantic and the
Indian Ocean for the consideration of seabird bycatches. 10018 WPEB12 INF09.

Katsumata, N.; Yokawa, K.; Oshima, K. (201B)formation of seabirds bycatch in area south of 25 S latitude in 2010 fromIZ0G. 2016
WPEB12 INF10.

9 Memorandum of Understanding on the Conservation and Management of Marine Turtles and their Habitats of the Indian Ocez
and SoutkEast Asia
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Extract from IOTC2018i WPEBHYi 07
(Table, figure and appendix references in this Appendix, refer only to those contained in this appendix)

APPENDIX V
M AIN ISSUES IDENTIFIE D CONCERNING DATA ON NON-IOTC SPECIES

General issues

There are a number of key issues with the data that are apparent from this summary. The main points are discu
below.

Sharks

1 Unreported catches

Although some fleets have been operating since 1950, there are many cases where historical catches have
unreported as many countries were not collecting fishery statistics in years prior to 1970. It is therefore thought t
important catches of sharkmight have gone unrecorded in several countries. There are also a number of flee
which are still not reporting on their interactions with bycatch species, despite fleets using similar gears reporti
high catch rates of bycatch.

Some fleets have aldmeen noted to report catches by species only for those that have been specifically identifie
by the Commission and do not report catches of other species even in aggregate form. This creates problems fo
estimation of total catches of all sharks amddttempts to apportion aggregate catches into species groups at a late
date. The changing requirements for spesjeecific reporting also complicates the interpretation of these data.

9 Errors in reported catches

For the fleets that do report interacsothere are a number of issues with these estimates. The estimates are ofte
based on retained catches rather than total catches, and so if discarding is high then this is a major source of
where discards are not reported. Errors are also introdiieedo the processing of the retained catches that is
undertaken. This creates problems for calculating total weight or numbers, as sometimes dressed weight migh
recorded instead of live weights. For high levels of processing, such as finning véehesectisses are not retained,
the estimation of total live weight is extremely difficult.

91 Poor resolution of data

Historically, shark catches have not been reported by species but simply as an aggregated total, however,
proportion of catches reportdry species has increased substantially in recent years. Misidentification of shark
species is also common. Processing creates further problems for species identification, requiring a high level
expertise and experience in order to be able to accuradegliify specimens, if at all. The level of reporting by gear
type is much higher and catches reported with no gear type allocated form a small proportion of the total.

The main consequence of this is that the estimation of total catches of sharkmdiahécean is compromised
by the paucity of the data available.

1. Catch-and-Effort data from gillnet fisheries:

1 Driftnet fishery of Taiwan,China (19822): Catchandeffort data does not include catches of sharks by
species.

1 Drifting gilinet fisheriesof I.R. Iran and Pakistan: To date, I.R.Iran and Pakistan have not reporteat¢iane
catches of sharks, by species, for the gillnet fisheries, although both CPCs are now providing nominal catcl
of sharks by species.

2. Catch-and-Effort data from Longline Fisheries:

1 Historical catches of sharks from major longline fisheries: To date, Japan, Taiwan,China, Indonesia and R¢
of Korea, have not provided estimates of catches of sharks, by species, for years before 2006.

1 Freshtuna longline fisheries of Indoriasand Malaysia: Indonesia and Malaysia have not reported catches of
sharks by IOTC standards for longliners under their flag.

1 Freezing longline fisheries of EU,Spain, India, Indonesia, Malaysia, and Oman: These countries have r
reported catclandeffort data of sharks by species for longliners under their flag.

3. Catch-and-Effort data from coastal fisheries:
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9 Coastal fisheries of India, Indonesia and Yemen: to date, these countries have not provided detailed catche
sharks to the IOTC.

4. Discard levelsfrom surface and longline fisheries:

1 Discard levels of sharks from major longline fisheries: to date the EU (Spain, UK), Japan, Taiwan,China ar
Indonesia, have not provided estimates of total discards of sharks, by species, although all are now report
discards in their observer data.

71 Discard levels of sharks for industrial purse seine fisheries: to date, the EU,Spain, I.R. Iran, Japan, Seychel
and Thailand have not provided estimates of total quantities of discards of sharks, by species, ffial indust
purse seiners under their flag, although EU, Spain and Seychelles are now reporting discards in their obsel
data.

5. Size frequency data:

1 Gillnet fisheries of I.R. Iran and Pakistan: to date, |.R. Iran and Pakistan have not reported size frequency d
for their driftnet fisheries.

1 Longline fisheries of India, Malaysia, Oman and Philippines: to date, these countries have not reported si
frequency data for their longline fisheries.

1 Coastal fisheries of India, Indonesia, Madagascar and Yemen: {dluzge countries have not reported size
frequency data for their coastal fisheries.

6. Biological data:

9 Surface and longline fisheries, in particular China, Taiwan,China, Indonesia and Japan: the IOTC Secretal
has to use lengthge keys, lengtiveightkeys, ratios of firto-body weight, and processed weidjlie weight
keys for sharks from other oceans due to the limited amount of biological data available.

Other bycatch species groups

The reporting of nofOTC species other than sharks is extremelyramd where it does occur, this is often in the
form of patchy information which is not submitted according to IOTC data reporting procedures, is unstandardiz
and often lacking in clarity. Formal submissions of data in an electronic and standardizdifing the available
IOTC templates will considerably improve the quality of data obtained and the type of regional analyses that the
data can be used for.

1. Incidental catches of SEABIRDS:

1 Longline fisheries operating in areas with high densities of seabirds. Seychelles, Malaysia and Mauritius ha
not reported incidental catches of seabirds for longliners under their flag.

2. Incidental catches of MARINE TURTLES:

1 Gillnet fisheries of Pakistaand Indonesia: to date, there have been no reported incidental catches of marin
turtles for the driftnet fisheries.

1 Longline fisheries of Malaysia, Oman, India, Philippines and Seychelles: to date, these countries have r
reported incidental catches mrine turtles for their longline fisheries.

1 Purse seine fisheries of Japan, Seychelles, I.R. Iran and Thailand: to date these countries have not repc
incidental catches of marine turtles for their purse seine fisheries, including incidental ohtoaese turtles
on Fish Aggregating Devices.

While a number of CPCs have been mentioned specifically here as they have important fisheries or have not provi
any information, there are still many CPCs that are providing data that are not comsgtbtéime IOTC minimum
reporting standards. This includes not reporting bird bycatch data by species (as required by Resolution 12/06)
not providing an estimation of the total mortality of marine turtles incidentally caught in their fisheries (adrequir
by Resolution 12/04).
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Extract from IOTC2018f WPEBHI 07
(Table, figure and appendix references in this Appendix, refer only to those contained in this appendix)

APPENDIX VI
AVAILABILITY OF CATCH DATA FOR SHARKS BY GEAR

Availability of catch data for th main shark species expressed as the proportion of fleets for which catch data o
are available out of the total number of flé&tsr which data on IOTC species are available, by fishery, species of «
and year, for the period 1950017.

9 Shark species in bold are those identified as mandatory for reporting by each fleet, for which data shall |
recorded in logbooks and reported to the IOTC Secretariat; reporting of catch data for other species can be d
in aggregated form (i.e. all speciesmbined asharks neior mantas and rays ngi

1 Hook and linerefers to fisheries using handline and/or trolling @ttier gears neito other unidentified
fisheries operated in coastal waters.

1 Catch rates of sharks on paadline fisheries are thougld be nil or negligible.

Average levels of reporting for 1962015 and 201i®®015 are shown in columidl andLast, respectively.
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10 The definition of fleets has changed since the previous report. Previously a flews fistbwo areas were considered as two separate fleets, whereas here they
are considered as one.
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| MPLEMENTATION OF THE REGIONAL OBSERVER SCHEME

Extract from IOTC2018i WPEBHYi 08
(Table, figure and appendix referenéeghis Appendix, refer only to those contained in this appendix)

APPENDIX VII

(Updated September 2018)

Vessels on active list (2017)

CPCs

List of registered

Number of observer reports provded

observers

LL | PS GN BB submitted 2010 | 2011 | 2012 2013 2014 2015 2016 2017
MEMBERS
. _ 2(0) +
Australia 3 7 1 YES: 21 2(0) 1(0) 3(0) No A(E) 11(E) 28(E) No
China 81 YES: 8 1(0) No 1(0) 1(0) 2(0) 1(0) 4(0) 4(0)

i Taiwan,Chinal 314 YES: 54 No No 1(0) 19(0) 18(0) 26(0) 18(0) 12(0)
Comoros YES: 7 N/A N/A N/A N/A N/A N/A N/A N/A
Eritrea No information received N/A N/A N/A N/A N/A N/A N/A N/A N/A

. . FRA FRA 17 FRA
17 12 YES: EU,France: 64| FRA 6(0) 12(0) ©) FRA 89(E) 94(E) FRA 109(E) | FRA 106(E) | FRA 119(E)
. 1 No: EU, Italy N/A N/A N/A N/A N/A ITA 6(0) ITA 4(0) No
European Wion
. . PRT PRT
5 YES: EU,Portugal: 5 No 1(0) 1(0) PRT1(O) | PRT1(0)| PRT1(0O) | PRT1(0) | PRTI(E)
13 14 YES: EU,Spain 9 No No No ESP 1(0) | ESP 2(0)| ESP 23(E) | ESP 15(E) | ESP 19(E)
2 YES: EU,UK 1 No No No No No No No GBR 2(E)
France (OT) N/A No 9(0) 7(0) 7(0) NA NA NA NA
Guinea N/A N/A N/A N/A N/A N/A N/A NA NA
India No No No No No No No No No
Indonesia 216 30 YES:9 No No No No 5(E) No 7(E) No
Iran, Isl. Rep. of 3 1232 No No No No No No No No No
Japan 39 2 YES: 19 pending | pending | pending pending pending pending pending pending
Kenya 1 YES: 5 No N/A N/A N/A N/A N/A 1(E) No
Korea, Rep. of 15 3 YES: 40 2(0) No 2(0) 3(0) 3(0) 4(0) 11(0) 4(0)
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Madagascar 7 YES: 7 No No 18(0) 7+1(0) 2+5(0) No No No
Malaysia 19 No No No No No No No No No
Maldives 44 356 YES: 4 No No No No No No No No
Mauritius 5 2 YES: 8 No No No No No 5(0) 8(0O+E) 4(0)
Mozambique 2 YES: 11 No No 1(0) N/A No 7(E) 3(E) No
Oman 1 No No No No No No No No No
Pakistan No No No No No No No No No
Philippines 2 No No No No No No N/A N/A No
Seychelles 58 13 YES: 78 No No No No 6(0) 46(0) 47(0) 4(0)
Sierra Leone No information received N/A N/A N/A N/A N/A N/A N/A N/A N/A
Somalia No information received N/A N/A N/A N/A N/A N/A N/A N/A N/A
South Africa 14 3 YES: 25 pending | pending | pending pending pending pending pending pending
Sri Lanka 2 1372 No No No No No 2(0) 2(0) No 2(0)
Sudan No information received N/A N/A N/A N/A N/A N/A N/A N/A N/A
Tanzania, United Rep.of No No No No No No No 1(0) No
Thailand 1 YES: 18 No No No No No No No No
United Kingdom (OT) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Yemen No information received No No No No No No No No No
COOPERATING NON-CONTRACTING PARTIES

Bangladesh N/A N/A N/A N/A N/A N/A N/A N/A N/A
Liberia N/A N/A N/A N/A N/A N/A N/A N/A N/A
Senegal N/A N/A N/A N/A N/A N/A N/A N/A N/A

Year = year in which the observed trip began (E:Electronic, O:Other)
Reports from Madagascar include observers onboard foreign vessels
Totals for Japaand South Africa will be provided once agreement has been reached about the Joint Venture Agreement vessels
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APPENDIX VIII
2018: STATUS OF DEVELOPMENT AND IMPLEMENTATION OF NATIONAL PLANS OF ACTION FOR SEABIRDS AND SHARKS, AND
IMPLEMENTATION OF TH E FAO GUIDELINES TO REDUCE MARINE TURTLE MORTA LITY IN FISHING OPER ATIONS

(updated September 2018

CPC

Sharks

Date of
Implementation

Seabirds

Date of
implementation

Marine
turtles

Date of
implementation

Comments

MEMBERS

Australia

China

1 Taiwan,China

Comoros

15t April 2004
2nd: July2012

1st May 2006
2nd: May 2012

1st 1998
2nd: 2006
3¢ 2014

1st May 2006
2nd: Jul 2014

2003

Sharks: 2@ NPOA-Sharks (Sharplan 2) was released in July 2012, along
with an operational strategy for implementation:
http://www.daff.gov.au/fisheries/environment/sharks/sharkplan2
Seabirds: Has implemented a Threat Abatement Plan [TAP] for the Incide
Catch (or Bycatch) of Seabirds During Oceanic Longline Fishing Operatiq
since 1998. The present TAP took effect from 2014 and largely fulfills the
of an NPOA in terms of longline fighies.
http://www.antarctica.gov.au/__data/assets/pdf _file/0017/21509/Fhreat
AbatemertPlan2014.pdf

Australia is developing an NPOA to addrdss potential risk posed to
seabirds by other fishing methods, including longline fishing in state and
territory waters, which are not covered by the current threat abatement pl
Marine turtles: Australia's current marine turtle bycatch management ang
mitt gati on measures ful fill /Seadurtlesa
Guidelines.

Sharks: China is currently considering developing an NPOA for sharks.
Seabirds: Development has not begun.

Marine turtles: No information received by the Secretariat.

Sharks: No revision currently planned.

Seabirds: No revision currently planned.

Marine turtles: Wwildlife Protection Act introduced in 201Brotected Wildlife shall
not be disturbed, abused, hunted, killed, traded, exhibited, displayed, owned, impq
exported, raised or bred, unless under special circumstances recognized in this or|
legislaion. Cheloniidae spp Caretta CarettaChelonia mydasEretmochelys
imbricate, Lepidochelys olivacemdDermochelys coriaceare listed into List of
Protected SpecieBomestic Fisheries Management Regulation on Far Sea Fisherig
request all fishing \&sels have to carry line cutters-Juokers and hauling net in ordg
to facilitate the appropriate handling and prompt release of marine turtles caught g
entangled.

Sharks: Shark fishing is prohibited

Seabirds: There is no fleet in operation south of 25 degrees south.
Marine turtles:

According to the Comoros Fisheries Code Article 78, fishing, capture,
possession and marketing of turtle and marine mammals or of protected
aquatic organisms is strictly forbiddenaccordance with national legislatior
in force and International Conventions applicable to the Comoros.

Page60 of 106


http://www.daff.gov.au/fisheries/environment/sharks/sharkplan2
http://www.antarctica.gov.au/__data/assets/pdf_file/0017/21509/Threat-Abatement-Plan-2014.pdf
http://www.antarctica.gov.au/__data/assets/pdf_file/0017/21509/Threat-Abatement-Plan-2014.pdf

IOTCi 2018 WPEB14 R[E]

Eritrea

European Union

France (territories)

Guinea

India

Indonesia

Iran, Islamic Republic of

5 Feb 2009

5 Feb 2009

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

16-Nov-2012

Sharks: Approved on 08-eb2009 and it is currently being implemented.
Seabirds: The EU adopted on Friday 16 November an Action Plan to add
the problem of incidental catches of seabirds in fishing gears.

Marine turtles: European Union Council Regulation (EC) No 520/2007 of
May 2007 lay down technical measures for the conservafionarine turtles

2009, 2011

2007 including articles and provisions to reduce marine turtle bycatch. The
regulation urges Member States to do their utmost to reduce the impact @
fishing on sea turtles, in particular by applying the measures provided for
paragraphs,Z and 4 of the resolution.

Sharks: Approved on 05~eb2009.
Seabirds:]l mpl emented in 2009 and 2011

2015 for Amsterdam albatross.

Marine turtles: Implemented in 2015 for the five species of marine turtles
that are present in the southwest Indian Ocean.

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

Sharks: In preparation. In June 2015, India published a document entitleg
iGui dance on National Plan of Act
as a guidance to the NPG@harks, and seeks to (1) present an overview o
currents st at shery, §2)asdess the curéest manhgemekt
measures and their effectiveness, (3) identify the knowledge gaps that ne
be addressed in NPG8harks and (4) suggest a thebased action plan for
NPOA-Sharks.

Seabirds:India has determined that seabird iattions are not a problem fo
their fleets. However, a formal evaluation has not yet taken place which t
WPEB and SC require.

Marine turtles: No information received by the Secretariat.

Sharks: Indonesia has established an NPOA for sharks and rays inR22086
Seabirds: An NPOA was finalized in 2016

Marine turtles: Indonesia has established an NPOA for Marine Turtles by
this does not fully conform with FAO guidelines. Indonesia has also been
implementing Ministerial Regulation 12/2012 regarding captured fishing
business on high seas to reduce turtle bycatch.

Sharks: Have communicated to all fishing cooperatives the IOTC resoluti
on sharks. Have in place a ban on the retention of live sharks.
Seabirds:|.R. Iran determined that seabird interactions are not a problem
their fleet as they consist of gillnet vessehly. i.e. no longline vessels.
Marine turtles: No information received by the Secretariat.

Page61 of 106



IOTCi 2018 WPEB14 R[E]

Japan

03-Dec-2009

Kenya

Korea, Republic of

03-Dec2009

Sharks: NPOAI Shark assessment implementation report submitted to CC
in July 2012(Revised in 2016)

Seabirds:NPOAI Seabirdmplementation report submitted to COFI in July
2012(Revised in 2016)

Marine turtles: All Japanese fleets fully implement Resolution 12/04.

08-Aug-11

Madagascar

Sharks: A National Plan of Action for sharks is being developed and shal
in place @ramework to ensure the conservation and management of shar
their longterm sustainable use in Kenya. Preliminary meetings have beer
and there are plans to finalise the NPOA by 2017.

Seabirds: Kenya does not have any flagged longline vesselgsoregistry.
There is no evidence of any gear seabird interaction with the current fi
fleet. Kenya does not therefore consider developing NPOA seabirg
necessary for the time being.

Marine turtles: The Kenyan fisheries law prohibits retention dadding of
turtles caught incidentally in fishing operations. Public awareness effort
conducted for artisanal gillnet and artisanal longline fishing fleets on
mitigations measures that enhance marine turtle conservation.

20147 domestic
fisheries

Sharks: Currently being implemented.
Seabirds: This has already been applied in domestic fisheries and there g
plans to submit an IPOA&eabirds to FAO by the end of 2018.

Marine turtles: All Rep. of Korea vesselsllly implement Res 12/04.

Sharks: Development has not begun.
Seabirds: Development has not begun.
Note: A fisheries monitoring system is in place in order to ensure complia
by vessels with the | OTCdndmasdyemerk
measures.

Marine turtles: There is zero capture of marine turtle recorded in logbook
All longliners use circle hooks. This has been confirmed by onboard obseg
and port samplers.
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Malaysia

Maldives, Republic of Apr 2015

Mauritius

Mozambique

Oman, Sultanate of

2008

Sharks: A revised NPOAsharks was published in 2014.

Seabirds: To be developed

Marine turtles: A NPOA For Conservation and Management of Sea Turtl¢
had been published in 2008. A revision will be published in 2017.

Sharks: Maldives has developed the NP&&harks with the assistance of Ba
of Bengal Large Marine Ecosystem (BoBLME) Project. A stakeholder
consultation for the NPO#&harks was held in April of 2014. The NPOA
Sharks is in the finalization process and isested to be published in
November of 2014. The longline logbooks ensure the collection of shark
bycatch data to genus level. Maldives would be reporting on shark bycatd
the appropriate technical Working Party meetings of IOTC.

Seabirds:Ar t i cle 12 of | POA states th
NPOA. IOTC Resolution 05/09 suggests CPCs to report on seabirds to th
IOTC Scientific Committee if the issue is appropriate'. Maldives considerg
seabirds are not an issue in the Niadd fisheries, both in the pendline
fishery and in the longline fishery. The new longline fishing regulations hg
provision on mitigation measures on seabird bycatch.

Marine turtles: Longline regulation has provisions to reduce marine turtle
bycatch The regulation urges longline vessels to have dehookers for rem
of hook and a line cutter on board, to release the caught marine turtles ag
prescribed in Resolution 12/04.

Sharks: The NPOAsharks has been finalised; it focuses on actions neede
exercise influence on foreign fishing through the IOTC process and liceng
conditions, as well as improving the national legislation and the skills and
handling systems available foranaging sharks.

Seabirds: Mauritius does not have national vessels operating beydigd 25
However, fishing companies have been requested to implement all mitigs
measures as provided in the IOTC Resolutiderine turtles: Marine turtles
are protecté by the national law. Fishing companies have lregnestedto
carry line cutters and deookers in order to facilitate the appropriate handli
and prompt release of marine turtles caught or entangled.

Sharks: Drafting of theNPOA-Shark started in 2016. At this stage, a basel
assessment was performed and the relevant information of coastal, pelag
demersal shark species along the Mozambican coast was gathered. The
ongoing process is expected to be completed by thefet@il8.

Seabirds Mozambique is regularly briefing the Masters of their fishing
vessels on the mandatory requirement to report any seabird interaction w
longliner fleet. Marine turtles: see above.

Sharks: An NPOArsharks is currently being drafted and is due to be finali
in 2017

Seabirds: Not yet initiated Marine turtles: The law does not allow the catc
of sea turtles, and the fishermen are requested to release any hooked or
entangled turtle. The lonigk fleet are required to carry out the line cutters

de-hookers.
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Pakistan

Philippines

Seychelles, Republic of

Sierra Leone

Somalia

Sept. 2009

Apr-2007

Sharks: Sharks are landed with the fins attached and each and every par
the body of sharks are utilised. A stakeholder consultation workshop was
conducted from 280 March 2016 to review the actions of the draft NPOA
Sharks. The draft NPOA was circulatedhe key stakeholders and commer
were received with an erghte of 30 June 2016. The final version of the
NPOA - Sharks has been submitted to the provincial fisheries department
endorsement. Meanwhile, the provincial fisheries departments havel pass
notification on catch, trade and/or retention of sharks including Thresher
sharks, hammerheads, oceanic whitetip, whale sharks, guitarfishes, sawf
wedgefishesind mobulids.

Seabirds: Pakistan considers that seabird interactions are not a probtem f
the Pakistani fishing fleet as the tuna fishing operations do not include
longline vessels.

Marine turtles: Pakistan has already framed Regulations regarding the
prohibition of catching and retaining marine turtles. As regards to the
reduction of marine turtle bycatch by gillnetters; presently Marine Fisherig
Department (MFD) in collaboration with Internatiéhunion for Conservation
of Nature (IUCN) Pakistan, is undertaking an assessment. Stakeholder
Coordination Committee Meeting was conducted oh3@ptember 2014. Th
ATurtle Assessment Report (TAR)O
necessary guideles / action plan will be finalized by June 2015. As per
clause5 (c) of Pakistan Fish Inspection & Quality Control Act, 1997,
AAguatic turtles, tortoises, sna
porpoises and whal es e oricand damestic t o {
consumption.

Sharks: Under periodic review.
Seabirds: Development has not beguviarine turtles: No information
received by the Secretariat.

Sharks: Seychelles has developed and is implementing a new NPOA for
Sharks for years 2018020

Seabirds: SFA is collaborating with Birdlife South Africa to develop an
NPOA for sea bird. A consultant will be recruited to start development in
December 2017

Marine turtles: An NPOA for turtles is planned to start in 2018.

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

Sharks: Somalia is currently revising its fisheries legislation (current one
being from 1985) and will consider the development of NPOAs as part of
revision process.

Seabirds: See above.

Marine turtles: The Somali national fisheries law and legislatwas
reviewed and approved in 2014. This incudeicles on the protection of
marine turtles. Further review of the National Law is underway to harmon
this with IOTC Resolutions and is expected to be presented to the new
parliament for endorsememt 2017.
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South Africa, Republic of

Sri Lanka

Sudan

Tanzania, United Republic
of

Thailand

Sharks The NPOAharks was approved and published in 2013.

Seabirds Published in August 2008 and fully implemented. The NPOA
seabirds has been earmarked for review.

Marine turtles: The South African permionditions for the large pelagic
longline fishery prohibits landing of turtles. All interactions with turtles are
recorded, by species, within logbooks and in observer reports, including ¢
on release condition. Vessels are required to carry-hagkeron board and
instructions on turtle handling and release in line with the FAO guidelines
included in the South African Large Pelagic permit conditions. All turtle
interactions in respective areas of competence are reported to the respeq
RFMOs. Rent South African led studies on impact of marine debris on
turtles have been published in the scientific literature (Ryan et al. 2016).
Marine turtle nesting sites in South Africa are protected by coastal MPAs
since 1963.

Sharks: An NPOA-sharkshas beeffinalized and is currently being
implemented.

Seabirds: Sri Lanka has determined that seabird interactions are not a
problem for their fleets. However a formal review has not yet been provid
the WPEB and SC for approval.

Marine turtles:

Implementation of the FAO Guideline to Reduce Sea Turtle Mortality in
Fishing Operation in 2015 was submitted to IOTC in January 2016. Mari
turtles are legally protected in Sri Lanka. Longliner vessels are required t
have dehookers faemoval of hooks and a line cutter on board, to release
caught marine turtles. Gillnets longer than 2.5 km are now prohibited in
domestic legislation. Reporting of bycatch has made legally mandatory a
facilitated via logbooks.

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

Sharks: Initial discussions have commenced.

Seabirds: Initial discussions have commenced.

Note: Terms and conditions related to protected sharks and seabirds con
within fishing licenses.

Marine turtles: Sea turtles are protected by law. However as there is a
national turtle and Dugong conservation caittee that oversee all issues
related to sea turtles and dugongs. There is no information so far with reg
to interaction between sea turtles and long line fishery.

Sharks: Second NPO/#Asharks currently being drafted.
Seabirds: Development has not begun.
Marine turtles: Not yet implemented.
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United Kingdom

British Indian Ocean Territory (Chagos Archipelago) waters are a Marine
Protected Area closed to fishing except recreational fishing in the 3nm
territorial waters around Diego Garcia. Separate NPOAs have not been
developed within this context.

Sharks/Seabirds:For sharks, UK is the S4signatory to the Convention on
Mi gratory Species OMemorandum of
Migratoryhar ks &6 whi ch extends the agr
including British Indian Ocean Territories; Section 7 (10) (e) oRikberies
(Conservation and Management) Ordinamegers to recreational fishing and
requires sharks to be released alive.9¢abirds are caught in the recreation
fishery.

Marine turtles: No marine turtles are captured in the recreational fishery.
monitoring programme is taking place to assess the marine turtle populat
UK (OT).

Yemen

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

COOPERATING NON-CONTRACTING PARTIES

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

Liberia

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

Senegal 25-Sept2006

Sharks: The SubRegional Fisheries Commission supported the developm
of a NPOAsharks for Senegal in 2005. Other activities conducted include
organization of consultations with industry, the investigation of shark biolg
and socialeconomics of shark fieries). The NPOA is currently being
revised. Consideration is being made to the inclusion of minimum mesh s
minimum shark size, and a ban on shark finning.

Seabirds: The need for a NPOA&eabirds has not yet been assessed.
Marine turtles: No informatbn received by the Secretariat.
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APPENDIX IX
EXECUTIVE SUMMARY : BLUE SHARK

Indian Ocean Tuna Commission
=

iotc

Status of the Indian Ocean blue shark (BSHPrionace glauca

TABLE 1. Blue shark: Status of blue shaRripnace glaucain the Indian Ocean.

2018stock
Area'! Indicators status
determination
Reported catch 2017 27,259t
Estimated catch 2015 54,7351
Not elsewhere included (nei) shatk&017: 56,883 t
Average reported catch 2013 29,790t
Average estimated catch 20156 54,993 t
Indian Ave. not elsewhere included (nehark$ 201216: 51,712 t 72 6%
Ocean MSY (1,000 t) (80% CB 33.0 (29.5 36.6) 070

Fusy (80% CI)%: 0.30 (0.30- 0.31)
SBusy (1,000 t) (80% CIj* 39.7 (35.545.4)
F2015Fmsy (80% CI)3: 0.86 (0.67- 1.09)
SB0155Busy (80% CI)*: 1.54 (1.37-1.72)
SB019SBo (80% CI)>: 0.52 (0.46- 0.56)
1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, which may contain this species (ishaigsiiarious nei; RSK:
requiem sharks nei)
3 Estimates refer to the base case model using estimated catches.
4Refers to fecund stock biomass

Colour ke Stock overfished Stock not overf[shed
y (SBoo19SBusv< 1) (SBoo15/SBusy® 1)
Stock subject toverfishing(FRoigFusy> 1) 27.4%
f)tock not subject to overfishingfrsFusyO 0% 79 6%
Not assessed/Uncertain

TABLE 2. Blue shark: IUCN threat status of blue sh@ifkionace glaucgin the Indian Ocean.

Common Scientific name IUCN threat status’®
name Global status WIO EIO
Blue shark Prionace glauca Near Threatened T |

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is indepenaiarthe IOTC and is presented for information purpose only

SourcesiUCN 2007, Stevens 2009

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusConsiderable progress was made since the last Indian Ocean blue shark assessment on the integratic
newdata sources and modelling approaches. Uncertainty in data inputs and model configuration were explored thro
sensitivity analysis. Four stock assessment models were applied to the blue shark in 2017, specificdityigedata
catch only model (SRA)wo Bayesian biomass dynamic models (JABBA with process error and arBsilanson
production model without process error) and an integratedtagetured model (SS3Fig. 1). All models produced
similar results suggesting the stock is currently not f@srexd nor subject to overfishing, but with the trajectories
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showing consistent trends towards the overfished and subject to overfishing quadrant of the Kobe plot (Fig 1). A b
case model was selected based on the best Indian Ocean biological dastereynsif CPUE standardized relative
abundance series, model fits and spatial extent of the data (Fig. 1, Table 1). The major change in biological parame
since the previous stock assessment is the stock recruitment relationship, i.e., steepnabset®1F@ update of the

key biological parameters calculated specific to the Indian Ocean. The major axes of uncertainties identified in t
current model are catches and CPUE indices of abunddiode! results were explored with respect to their sesityiti

to the major axes of uncertainty identified. If the alternative CPUE groupings were used then the stock status v
somewhat more positive (B>>Bmsy and F<<Fmsy), while if the alternative catch series (trade and EUPOA) were us
then the estimated stoakatus resulted in F>Fmsyhe ecological risk assessment (ERA) conducted for the Indian
Ocean by the WPEB and SC in 2f1@nsisted of a sergjuantitative risk assessment analysis to evaluate the resilience
of shark species to the impact of a given fighky combining the biological productivity of the species and its
susceptibility to each fishing gear type. Blue sharks received a medium vulnerability ranking (No. 10) in the ERA rat
for longline gear because it was estimated as the most productikespbaies, but was also characterised by the second
highest susceptibility to longline gear. Blue shark was estimated as not being susceptible thus not vulnerable to p
seine gear. The current | UCN t hr e aksglahallya{iablesd. limfdrmatioN e a r
available on this species has been improving in recent years. Blue sharks are commonly taken by a range of fisheri
the Indian Ocean and in some areas they are fished in their nursery grounds. Because of thiginjitdaracteristics

T they live until at least 25 years, mature 86 4ears, and have P50 pups every year and are considered to be the
most productive of the pelagic sharks the weighbf-evidence available in 2017, the stock status is determineel t

not overfished and not subject to overfishiiigble 1).

Outlook. Increasing effort could result in declines in biomaise Kobe Il Strategy MatriXTable 3) provides the
probability of exceeding reference levels in the short (3 years) and londit@ryears) given a range of percentage
changes in catch.

Management adviceEven though the blue shark in 20d/@s assessed to be not overfished nor subject to overfishing,
maintaining current catches is likely to result in decreasing biomass anddkéatoming overfished and subject to
overfishing in the near future (Table 3). If the catches are reduced at least 10%, the probability of maintaining stc
biomass above MSY reference levels (BzB over the next 8 years will be increased (Table 3).stbek should be
closely monitored. Wile mechanisms exist for encouraging CPCs to comply with their recording and reporting
requirements (Resolution 16/06), these need to be further implemented by the Commissisrto better inform
scientific advicen the future.

The following key points should also be noted:

1 Maximum Sustainable Yield (MSY). estimate for the Indian Ocean stock is 33,000 t.

1 Reference points The Commission has not adopted reference points or harvest control rules for any
sharkspecies.
Main fishing gear (2013 17): Coastal longline; longline targeting swordfish; longline (d&epzing).

1
1 Main fleets (2013 17): Indonesia; EU,Spain; Taiwan, China; Japan; EU,Portugal.

3 Murua et al., 2012.
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Fig. 1.Blue shark: Aggregated Indian Ocean stock assessment Kobe plot for the 2017 estimate based on the base
model and a range of sensitivity models explored with several catch reconstructions and fits to CPUE series. (Left
panel: base case model with éetory and MCMC uncertainties in the terminal year; Right panel: terminal year
estimates of the sensitivity model runs). All models shown are run usingS88& Synthesis lll.

TABLE 3. Blue shark: Aggregated Indian Ocean assessment Kobe Il Strategy Metbability percentagedf
violating the MS¥based reference points for nine constant catch projections using the base case model (catch level
from 2015* 64,735), + 10%, +20%, £30% and +40%) projected for 3 and 10 years.

Reference point

and projection Alternative catch projections (relative to the catch level* from 2015) and probability (%) of
time frame violating MSY -based reference points

Catch Relative to

2015 60% 70% 80% 90% 100% 110% 120% 130% 140%
Catch (t) (32,841) (38,315) (43,788) (49,262) (54,735) (60,209) (65,682) (71,156) (76,629)
B2018< Bmsy 0% 0% 0% 0% 0% 0% 1% 1% 3%
F2018> Fusy 0% 1% 7% 25% 49% 69% 83% 91% 95%
B2025 < Busy 0% 1% 8% 25% 48% 68% 82% 89% 92%
F2025> Fusy 0% 7% 35% 67% 87% 95% 97% 94% 90%

*: average catch level and respective % changes refer to the estimated catch series used in the final base case {A0dWIRPHEL1323)
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APPENDIX X
EXECUTIVE SUMMARY : OCEANIC WHITETIP SHARK

~— . ‘ . . e 7
‘* [ndian Ocean Tuna Commission T
\’j. e y

> o
iotc

Status of the Indian Ocean oceanic whitetip shark (OCSCarcharhinus longimanu$

CITES APPENDIX Il species

TABLE 1. Oceanic whitetip shark: Status of oceanic whitetip shaskdharhinus longimangsn the Indian Ocean

2018 stock
Areal Indicators status
determination

Reported catch 2017 48t

Not elsewhere included (nei) shatR817: 56,883 t

Average reported catch 2013 230t

Av. not elsewhere included 202817 (nei) sharks 51,712t
Indian MSY (1,000 t) (80% ClI):
Ocean Fusy (80% ClI):

SBusy (1,000 t) (80% CI):
FeurrentFmsy (80% C|)Z
SBcurrenySBusy (80% Cl):
SB current/ SBo (80% CI):

1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretaniah may contain this speci@gs., SHK: sharks various nei; RSK:

requiem sharks nei)

unknown

Colour key Stock overfished(SRa/SBwsy< 1) | Stock not overfished (SB/SBusyO 1
Stock subject to overfishingf&/Fusy> 1)
Stock not subject to overfishingydg/FusyO 1)
Not assessed/Uncertain

TABLE 2. Oceanic whitetip sharklUCN threat status abceanic whitetip sharkQarcharhinus longimangsn the
Indian Ocean.

IUCN threat status®
Common name Scientific name Global WIO EIO
status
Oceaniowhitetip shark Carcharhinus longimanus Vulnerable T |

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is independent from the IOT@msenged for information purpose only

Sources: IUCN2007, Baum et al. 2006
CITES- In March 2013, CITES agreed to include oceanic whitetip shark to Appendix Il to provide further protections prohibiting the
international trade; which will become effectioe September 14, 2014.

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about the relationship between abundance, standardised CF
series and total catches over the past decade (Table 1). The ecologicakgskass (ERA) conducted for the Indian
Ocean by the WPEB and SC in 2&/i@nsisted of a sergjuantitative risk assessment analysis to evaluate the resilience
of shark species to the impact of a given fishery, by combining the biological productivity spehbies and its
susceptibility to each fishing gear type. Oceanic whitetip shark received a high vulnerability ranking (No. 5) in the ER
rank for longline gear because it was estimated as one of the least productive shark species, and was alsedharact:

14 Murua et al., 2012.
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by a high susceptibility to longline gear. Oceanic whitetip shark was estimated as being the most vulnerable sh
species to purse seine gear, as it was characterised as having a relatively low productive rate, and high susceptibili
thegear. The ur r ent |1 UCN t hr eat s toeetnicsvhitetip sharkgabdliy (able2p Therdis a p |
a paucity of information available on this species in the Indian Ocean and this situation is not expected to improve
the short to medium term. Oceanic whitetip sharks are commonly taken by a range of fisheries in the Indian Oce
Because of tair life history characteristidsthey are relatively long lived, mature at4years, and have relativity few
offspring (<20 pups every two years), the oceanic whitetip shark is likely vulnerable to overfishing. Dedipii¢etthe
amount of data, recestudies (Tolotti et al., 2016) suggest that oceanic whitetip shark abundance has declined in rece
years (2000 2015) compared with historic years (1986999). Available pelagic longlinandardised CPUE indices
from Japan and EU,Spain indicate conftigtitrends as discussed in the IOTC Supporting Information for oceanic
whitetip sharks. There is no quantitative stock assessment and limited basic fishery indicators currently available
oceanic whitetip sharks in the Indian Ocean therefore the sttcis ssunknown (Tablel).

Outlook. Maintaining or increasing effort with associated fishing mortality can result in declines in biomass,
productivity and CPUE. Piracy in the western Indian Ocean resulted in the displacement and subsequent concentre
of a substantial portion of longline fishing effort into certain areas in the southern and eastern Indian Ocean. So
longline vessels have returned to their traditional fishing areas in the northwest Indian Ocean, due to the increa
security onboard vesise with the exception of the Japanese fleet which has still not returned to the levels seen befo
the start of the piracy threat. It is therefore unlikely that catch and effart@smic whitetip sharkdeclined in the
southern and eastern areas, angl have resulted in localised depletion there.

Management adviceA cautious approach to the management of oceanic whitetip shark should be considered by tl
Commission noting that recent studies suggest that longline mortality at haulback is high (6@8)lhdian Ocean
(I0TC-2016WPEB1226), while mortality rates for interactions with other gear types such as purse seines and gillne
may be higher While mechanisms exist for encouraging CPCs to comply with their recording and reporting
requirements (Bsolution 16/06), these need to be further implemented by the Commission, so as to better infor
scientific advicelOTC Resolution 13/0®n a scientific and management framework on the conservation of shark
species caught in association with IOTC mandggteries prohibits retention onboard, transhipping, landing or storing
any part or whole carcass of oceanic whitetip sharks.
The following key points should be also noted:
 Maximum Sustainable Yield (MSY). Not applicable. Retention prohibited.
1 Referencepoints: Not applicable.
1 Main fishing gear (201317): Gillnet; gillnetlongline.
1 Main fleets (20132017): Comoros; L.R. Iran; Sri Lanka; India; and Maldives; (Reported as
discarded/released alive by China, Maldives, Korea, France, Mauritius, Australithy ASaca, Sri
Lanka, Japan).
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APPENDIX XI|
EXECUTIVE SUMMARY : SCALLOPED HAMMERHEAD SHARK

ﬁ Indian Ocean Tuna Commission

"

iotc
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TN T

Status of the Indian Ocean Scalloped Hammerhead Shark (SPISphyrna lewin)
CITES APPENDIX Il species

TABLE 1. Status of scalloped hammerhead sh&8phgrnaewini) in the Indian Ocean.

Area’ Indicators 2818 stock status
etermination

Reported catch 2017 118t

Not elsewhere included (nei) shaAk817: 56,883t

Average reported catch 2013 76t

Av. not elsewhere included (nei) shaAR§132017: 51,712t
Indian MSY (1,000 t) (80% ClI):
Ocean Fusy (80% CI):

SBusy (1,000 t) (80% CI):
F currenyFumsy (80% C|)Z
SB current/SBumsy (80% C|)
SBcurren[/SBO (80% CI)
1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shartatches reported to the IOTC Secretariat, which may contain this species (i.e., SHK: sharks various nei; RSK:
requiem sharks nei).

Colour key Stock overfished(SBa/SBusy< 1) Stock not overfished (SB/SBusyO 1
Stock subject to overfishingf&/Fusy> 1)
Stock not subject to overfishingydg/FusyO 1)

Not assessed/Uncertain

unknown

TABLE 2.IUCN threat status adcalloped hammerhead sha8phyrna lewiniin the Indian Ocean.

IUCN threat status®
Common name Scientific name Global WIO EIO
status
Scalloped hammerheaq Sphyrna lewini Endangered| Endangered T

IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean
3The process of the threat assessment from IUCN is independent from thah@T<Cpresented for information purpose only

Sources: IUCN 2007, Baum 2007

INDIAN OCEAN STOCK I MANAGEMENT ADVICE

Stock statusThe current | UCN threat status of O6éEndangered
specifically for the westerindian Ocean (Tabl2). The ecological risk assessment (ERA) conducted for the Indian
Ocean by the WPEB and SC in 2€fi@nsisted of a sergjuantitative risk assessment analysis to evaluate the resilience
of shark species to the impact of a given fishény,combining the biological productivity of the species and its
susceptibility to each fishing gear type. Scalloped hammerhead shark received a low vulnerability ranking (No. 14)
the ERA rank for longline gear because it was estimated to be onele&shg@roductive shark species, but was also
characterised by a lower susceptibility to longline gear. Scalloped hammerhead shark was estimated as the sixth |
vulnerable shark species in the ERA ranking for purse seine gear, but with lower levelseofhility compared to
longline gear, because the susceptibility was lower for purse seine gear. There is a paucity of information available
this species and this situation is not expected to improve in the short to medium term. Scalloped hammedheae sha

15 Murua et al., 2012
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commonly taken by a range of fisheries in the Indian Ocean. They are extremely vulnerable to gillnet fisherie
Furthermore, pups occupy shallow coastal nursery grounds, often heavily exploited by inshore fisheries. Because
their life history claracteristic§ they are relatively long lived (over 30 years), and have relativity few offspring (<31
pups each year), the scalloped hammerhead shark is vulnerable to overfishing. There is ho quantitative stock asses:s
or basic fishery indicators cumidy available for scalloped hammerhead shark in the Indian Ocean therefore the stoc
status isunknown (Table 1).

Outlook.Maintaining or increasing effort can result in declines in biomass and productivity. Piracy in the western India
Ocean has resultén the displacement and subsequent concentration of a substantial portion of longline fishing effo
into certain areas in the southern and eastern Indian Ocean. Some longline vessels have returned to their traditi
fishing areas in the northwest ladi Ocean, due to the increased security onboard vessels, with the exception of th
Japanese fleet which has still not returned to the levels seen before the start of the piracy threat. It is therejore unlil
that catch and effort on scalloped hammertsdaak declined in the southern and eastern al@#sg this time period,

and may have resulted in localised depletion there.

Management adviceDespite the absence of stock assessment information, the Commission should consider taking
cautious approachy implementing some management actions for scalloped hammerhead sharks. &gh#deisms

exist for encouraging CPCs to comply with their recording and reporting requirements (Resolution 16/06), these ne
to be further implemented by the Commission stdsetter inform scientific advice.

The following key points should be noted:
1 Maximum Sustainable Yield (MSY). Unknown.
1 Reference points Not applicable.
1 Main fishing gear (20132017): Ringnet, Gillnet, longline (fresh), longliseastal.
1 Main fleets (201317): Sri Lanka; Seychelles; NfEresh (report as released alive/discarded by EU
France, South Africa, Indonesia, Japan)

LITERATURE CITED
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Chavance, P., Delgado de Molina and Ruiz, J. (2012). Preliminary Ecological Risk Assessment (ERA) for sha
species caught in fisheries managed by the Indian Ocean Tuna Commission (IOTCRMDISC15 INF10
Rev_1.
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APPENDIX XII
EXECUTIVE SUMMARY : SHORTFIN M AKO SHARK

‘$ Indian Ocean Tuna Commission
iotc \

Status of the Indian Ocean shortfin mako shark (SMAi1surus oxyrinchug

TABLE 1. Shortfin mako shark: Status of shortfin mako shislr(s oxyrinchusin the Indian Ocean.

2018 stock
Areal Indicators status
determination

Reported catch 2017 1,664t

Not elsewhere included (nei) shat?917: 56,883 t

Average reported catch 2013 1,555t

Av. not elsewhere included (nei) sha&rk91317: 51,712 t
Indian MSY (1,000 t) (80% ClI):
Ocean Fusy (80% CI):

SBusy (1,000 t) (80% CI):
F currenvFmsy (80% C|)
SB currenySBusy (80% Cl):
SBcurrent/S&) (80% CI)
1Boundaries for the Indian Ocean = IOTC area of competence
2Includes all other shark catches reported to the IOTC Secretariat, which may contain this spe8ie& (isharks various nei; RSK:
requiem sharks nei).

Colour key Stock overfished(SRa/SBwsy< 1) | Stock not overfished (SB/SBusyO 1
Stock subject to overfishingf&/Fusy> 1)
Stock not subject to overfishingydg/FusyO 1)

Not assessed/Uncertain

unknown

TABLE 2. Shortfin mako sharkiUCN threat status of shortfin mako shalsufus oxyrinchusin the Indian Ocean.
IUCN threat status®

WIO EIO

Common name Scientific name Global
status
Shortfin mako shark Isurus oxyrinchus Vulnerable T T
IUCN = International Union for Conservation of Nature; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean

3The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only

Sources: IUCN 2007, Cailliet 2009

INDIAN OCEAN STOCK i MANAGEMENT ADVICE

Stock statusThere remains considerable uncertainty about the relationship between abundance, the standardised Cl
series, and total catches over the past decade (Table 1). The ecologicakessknant (ERA) conducted for the Indian
Ocean by the WPEB and SC in 2€fi@nsisted of a sergjuantitative risk assessment analysis to evaluate the resilience
of shark species to the impact of a given fishery, by combining the biological productivitg spdities and its
susceptibility to each fishing gear type. Shortfin mako sharks received the highest vulnerability ranking (No. 1) in tl
ERA rank for longline gear because it was characterised as one of the least productive shark species, and has a
susceptibility to longline gear. Shortfin mako sharks were estimated to be the third most vulnerable shark species in
ERA ranking for purse seine gear, but had lower levels of vulnerability than to longline gear, because of the low
susceptibilityot he species to purse seine gear . Th eshottfinmake n t
sharks globally (Tabl&). Trends in the Japanese standardised CPUE series from its longline fleet suggest that t
biomass has declined from 1994 t002, and has been increasing since then. Trends in EU,Portugal longline

16 Murua et al., 2012
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standardised CPUE series suggest that the biomass has declined from 1999 to 2004, and has been increasing sinc
(see I0OTC Supporting Information) h&re is a paucity of informatioavailable on this species, but this situation has
been improving in recent yea&hortfin mako sharks are commonly taken by a range of fisheries in the Indian Ocean
Because of their life history characteristicthey are relatively long lived (over 3@ars), females mature atiZa

years, and have relativity few offspring (<25 pups every two or three years), the shortfin mako shark can be vulnera
to overfishingThere is no quantitative stock assessment currently available for shortfin makmgharkidian Ocean
therefore the stock statusuisknown.

Outlook. Maintaining or increasing effort can result in declines in biomass, productivity and CPUE. Piracy in the
western Indian Ocean has resulted in the displacement and subsequent concentration of a substantial portion of lon
fishing effort into certain ages in the southern and eastern Indian Ocean. Some longline vessels have returned to th
traditional fishing areas in the northwest Indian Ocean, due to the increased security onboard vessels, with the excej
of the Japanese fleet which has still returned to the levels seen before the start of the piracy threat. It is therefore
unlikely that catch and effort on shortfin mako shark has declined in the southern and eastern areas, and may |
resulted in localised depletion there.

Management adviceDespite the absence of stock assessment information, the Commission should consider taking
cautious approach by implementing some management actions for shortfin mako sharks. While mechanisms exist
encouraging CPCs to comply with their recording amgorting requirements (Resolution 16/06), these need to be
further implemented by the Commission so as to better inform scientific advice.

Thefollowing key points should also be noted:
1 Maximum Sustainable Yield (MSY). Unknown.
1 Reference points Not applicable.
1 Main fishing gear (201317): Longline targeting swordfish; longline (fresh); longline (targeting
sharks); gillnet.
1 Mainfleets(201317): EU,Spain; South Africa; EU,Portugal; Japan, Iran, China, Sri Lanka, (Reported
as discarded/released alivaistralia, EUFrance, Indonesia, Japan, Korea, South Africa)
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APPENDIX XIII
EXECUTIVE SUMMARY : SILKY SHARK

N [ndian Ocean Tuna Commission

-

iotc

Status of the Indian Ocean silky shark (FAL:Carcharhinus falciformis)

TABLE 1.Silky shark: Status dfilky shark(Carcharhinus falciformisin the Indian Ocean.

2018 stock
Areal Indicators status

determination

Reported catch 2017 2,175t
Not elsewhere included (nei) sha?R917: 56,883 t
Average reported catch 2013 2,967 t
Av. not elsewhere included (nei) sha&rR91317: 51,712t
Indian
Ocean MSY (1,000 t) (80% CI):

Fusy (80% CI):
SBusy (1,000 t) (80% CI):
FeurrentFmsy (80% C|)Z
SBeurrentSBusy (80% C|)
SBeurren{SBo (80% C|)
1Boundaries for the Indian Ocean = IOTC area of competence

2Includes all other shark catches reported to the IOTC Secretariat, which may contain this species (i.e., SHK: shariei;)\RB&us
requiem sharks nei).

Colour key Stockoverfished(SBa/SBwsy< 1) | Stock not overfished (SB/SBusyO 1
Stock subject to overfishing&/Fvsy> 1)

Stock not subject to overfishingy&/FusyO 1) |
Not assessed/Uncertain

unknown

TABLE 2. Silky shark:IUCN threat status of silky shafarcharhinus falciformikin the Indian Ocean.
IUCN threat status®
Global status WIO EIO
Silky shark Carcharhinus falciformis Near Threatened Near Threatened | Near Threatened
IUCN = International Union for Conservation N&ture; WIO = Western Indian Ocean; EIO = Eastern Indian Ocean

Common name | Scientific name

3The process of the threat assessment from IUCN is independent from the IOTC and is presented for information purpose only

Sources: IUCN 2007, 2012

INDIAN OCEAN STOCK i MANAGEMENT ADVICE

Stockstatus.There remains considerable uncertainty about the relationship between abundance and the nominal CF
series from the main longline fleets, and about the total catches over the past decade (Table 1). The ecological
assessment (ERA) conducted fioe Indian Ocean by the WPEB and SC in 20@@nsisted of a sengjuantitative risk
assessment analysis to evaluate the resilience of shark species to the impact of a given fishery, by combining
biological productivity of the species and its suscéliibto each fishing gear type. Silky shark received a high
vulnerability ranking (No. 4) in the ERA rank for longline gear because it was estimated to be one of the least product
shark species, and with a high susceptibility to longline gear. Sithk stas estimated to be the second most vulnerable
shark species in the ERA ranking for purse seine gear, due to its low productivity and high susceptibility to purse se
gear. The current | UCN threat st athavwesteonfandedétera indiam Qoean a

7 Murua et al., 2012.
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