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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 frontiers or boundaries. 

This work is copyright. Fair dealing for study, research, news reporting, 

criticism or review is permitted. Selected passages, tables or diagrams may be 

reproduced for such purposes provided acknowledgment of the source is 

included. Major extracts or 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 information and data set out in this 

publication. Notwithstanding, the Indian Ocean Tuna Commission, employees 

and advisers disclaim all liability, including liability for negligence, for any 

loss, damage, injury, expense or cost incurred by any person as a result of 

accessing, using or relying upon any of the information or data set out in this 

publication to the maximum extent permitted by law. 

 

Contact details:  

Indian Ocean Tuna Commission   

Le Chantier Mall 

PO Box 1011 

Victoria, Mahé, Seychelles 

 Ph:  +248 4225 494 

 Fax: +248 4224 364 

 Email: secretariat@iotc.org 

 Website: http://www.iotc.org 
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ACRONYMS 

ACAP  Agreement on the Conservation of Albatrosses and Petrels 

BSH  Blue shark 

CITES  Convention on International Trade in Endangered Species 

CMM  Conservation and Management Measure (of the IOTC; Resolutions and Recommendations) 

CPCs  Contracting Parties and Cooperating Non-Contracting Parties 

CPUE  Catch per unit of effort 

current  Current period/time, i.e. Fcurrent means fishing mortality for the current assessment year. 

EEZ  Exclusive Economic Zone 

ERA  Ecological Risk Assessment 

EU  European Union 

F  Fishing mortality; F2010 is the fishing mortality estimated in the year 2010 

FAD  Fish Aggregation Device 

FAO  Food and Agriculture Organization of the United Nations 

FMSY  Fishing mortality at MSY 

GLM  Generalised liner model 

HBF  Hooks between floats 

IO  Indian Ocean 

IOTC  Indian Ocean Tuna Commission 

IOSEA  Indian Ocean - South-East Asian Marine Turtle Memorandum 

IO-ShYP Indian Ocean Shark multi-Year Plan 

IPOA  International Plan of Action 

IUU  Illegal, Unreported and Unregulated, fishing 

LL  Longline 

LSTLV  Large-scale tuna longline vessel 

MoU  Memorandum of Understanding 

MPF  Meeting Participation Fund 

MSY  Maximum sustainable yield 

n.a.  Not applicable 

NGO  Non-Governmental Organisation 

NPOA  National Plan of Action 

PSA  Productivity Susceptibility Analysis 

ROS  Regional Observer Scheme 

SC  Scientific Committee of the IOTC 

SB  Spawning biomass (sometimes expressed as SSB) 

SBMSY  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 Bycatch, of the IOTC 

 

KEY DEFINITIONS   

Bycatch All species, other than the 16 species listed in Annex B of the IOTC Agreement, caught or interacted 

with by fisheries for tuna and tuna-like species in the IOTC area of competence. 

Discards Any species, whether an IOTC species or bycatch species, which is not retained onboard for sale or 

consumption. 

Large-scale driftnets Gillnets or other nets or a combination of nets that are more than 2.5 kilometers in length whose purpose 

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

TERMINOLOGY  

SC16.07 (para. 23) The SC ADOPTED the reporting terminology contained in Appendix IV and 

RECOMMENDED  that the Commission considers adopting the standardised IOTC Report terminology, 

to further improve the clarity of information sharing from, and among its subsidiary bodies. 

HOW TO INTERPRET TERM INOLOGY CONTAINED IN  THIS REPORT 

Level 1:  From a subsidiary body of the Commission to the next level in the structure of the Commission: 

RECOMMENDED, RECOMMENDATION : Any conclusion or request for an action to be undertaken, 

from a subsidiary body of the Commission (Committee or Working Party), which is to be formally provided 

to the next level in the structure of the Commission for its consideration/endorsement (e.g. from a Working 

Party to the Scientific Committee; from a Committee to the Commission). The intention is that the higher 

body will consider the recommended action for endorsement under its own mandate, if the subsidiary body 

does not already have the required mandate. Ideally this should be task specific and contain a timeframe for 

completion. 

 

Level 2:  From a subsidiary body of the Commission to a CPC, the IOTC Secretariat, or other body (not the 

Commission) to carry out a specified task: 

REQUESTED: This term should only be used by a subsidiary body of the Commission if it does not wish to 

have the request formally adopted/endorsed by the next level in the structure of the Commission. For example, 

if a Committee wishes to seek additional input from a CPC on a particular topic, but does not wish to formalise 

the request beyond the mandate of the Committee, it may request that a set action be undertaken. Ideally this 

should be task specific and contain a timeframe for the completion. 

 

Level 3:  General terms to be used for consistency: 

AGREED: Any point of discussion from a meeting which the IOTC body considers to be an agreed course 

of action covered by its mandate, which has not already been dealt with under Level 1 or level 2 above; a 

general point of agreement among delegations/participants of a meeting which does not need to be 

considered/adopted by the next level in the Commissionôs structure. 

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 IOTC 

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

explanatory/informational purposes only and shall have no higher rating within the reporting terminology hierarchy than 

Level 3, described above (e.g. CONSIDERED; URGED; ACKNOWLEDGED ). 
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EXECUTIVE SUMMARY  

The 11th Session of the Indian Ocean Tuna Commissionôs (IOTC) Working Party on Ecosystems and Bycatch (WPEB) 

was held in Olhão, Portugal from 7 to 11 September 2015. A total of 38 participants (37 in 2014, 32 in 2013) attended 

the Session. The meeting was opened by the Chairperson, Dr Rui Coelho from IPMA, Portugal, who welcomed 

participants to Portugal and formally opened the 11th Session of the IOTC Working Party on Ecosystems and Bycatch 

(WPEB11). The Chairperson also welcomed the Invited Expert for the meeting, Dr Humber Andrade (Brazil) and the 

stock assessment consultant Dr Joel Rice (USA). 

Review of the statistical data available for ecosystems and bycatch species 

WPEB11.04 (para. 26) NOTING  the high level of uncertainty in the nominal catches of blue sharks and high proportion 

caught by Indonesia, the WPEB RECOMMENDED  that the IOTC consultancy work that is currently 

taking place to improve the Indonesian nominal catch data series is extended in order to provide sufficient 

attention to sharks as well as tuna.  

Revision of Resolution 11/04 on a regional observer scheme 

WPEB11.07 (para. 48) RECALLING  the objectives of Resolution 11/04 on a regional observer scheme as follows: 

ñPara 1: The objective of the IOTC Observer Scheme shall be to collect verified catch data and 

other scientific data related to the fisheries for tuna and tuna-like species in the IOTC area of 

competenceò 

and NOTING  that the objective of the ROS contained in Resolution 11/04, and the rules contained in 

Resolution 12/02 On data confidentiality policy and procedures makes no reference to the data collected 

not being used for compliance purposes, the WPEB reiterated its RECOMMENDATION  that at the next 

revision of Resolution 11/04, it be clearly stated that the data collected shall not be used for compliance 

purposes. 

Review of seabird mitigation measures in Resolution 12/06 

WPEB11.10 (para. 235) The WPEB RECOMMENDED  that CPCs bring data to the WPEB meeting in 2016, as the 

Commission via Resolution 12/06 required the WPEB and SC to undertake this task in 2015, which has 

not been possible due to insufficient data, and that a collaborative analysis of the impacts of Resolution 

12/06 be undertaken during the WPEB meeting, if feasible. CPC review papers and datasets should include 

the following information/data from logbooks and/or observer schemes, where appropriate and should 

cover the period 2011 to 2015: 

¶ Total effort south of 25°S by area and time, at the finest scale possible 

¶ Observed effort south of 25°S by area and time, at the finest scale possible 

¶ Observed seabird mortality rates south of 25°S by area and time, at the finest scale possible 

¶ Descriptions of fleet structure /target species by time and area, and an indication of observer 

coverage per fleet/target species for effort south of 25°S 

¶ Data on which seabird bycatch mitigation measures were used, on a set-by-set/cruise basis if 

possible or per vessel, or at the finest scale possible 

¶ Descriptions of the specifications of seabird bycatch mitigation measures used according to the 

fields in the Regional Observer Scheme manual and in relation to the specifications given in Res 

12/06 

Revision of the WPEB Program of Work 2016ï2020  

WPEB11.12 (para. 258) The WPEB RECOMMENDED  that the SC consider and endorse the WPEB Program of Work 

(2016ï2020), as provided at Appendix XVIII. 

Election of a Chairperson and Vice-Chairperson for the WPEB for the next biennium 

WPEB11.13 (para. 270) The WPEB RECOMMENDED  that the SC note that Dr Rui Coelho (EU,Portugal) was 

elected as Chairperson,  and Mr Reza Shahifar (I.R. Iran) and Dr Ross Wanless (South Africa) were elected 

as Vice-Chairpersons of the WPEB for the next biennium, in accordance with the IOTC Rules of 

Procedure (2014). 

Review of the draft, and adoption of the Report of the 11th Session of the Working Party on Ecosystems and Bycatch 

WPEB11.14 (para. 274) The WPEB RECOMMENDED  that the Scientific Committee consider the consolidated set 

of recommendations arising from WPEB11, provided at Appendix 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: 
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Sharks 

o Blue sharks (Prionace glauca) ï Appendix IX 

o Oceanic whitetip sharks (Carcharhinus longimanus) ï Appendix X 

o Scalloped hammerhead sharks (Sphyrna lewini) ï Appendix XI 

o Shortfin mako sharks (Isurus oxyrinchus)  ï Appendix XII 

o Silky sharks (Carcharhinus falciformis) ï Appendix XIII 

o Bigeye thresher sharks (Alopias superciliosus) ï Appendix XIV 

o Pelagic thresher sharks (Alopias pelagicus) ï Appendix XV 

Other species/groups 

o Marine turtles ï Appendix XVI  

o Seabirds ï Appendix XVII 

Stock status summary 

A summary of the stock status for some of the most commonly caught shark species caught in association with IOTC 

fisheries for tuna and tuna-like species is provided in Table 1. 
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TABLE 1.  Status summary for key shark species caught in association with IOTC fisheries for tuna and tuna-like species. 

Stock Indicators  Prev1 2010 2011 2012 2013 2014 2015 Advice to the Commission 

Sharks: Although sharks are not part of the 16 species directly under the IOTC mandate, sharks are frequently caught in association with fisheries targeting IOTC species. Some fleets are known to actively target 

both sharks and IOTC species simultaneously. As such, IOTC Contracting Parties and Cooperating Non-Contracting Parties are required to report information at the same level of detail as for the 16 IOTC species. 

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

Blue shark 

Prionace glauca 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

33,714 t 

55,361 t 

29,628 t 

62,160 t 

       

A precautionary approach to the management of blue shark 

should be considered by the Commission, by ensuring that 

future catches do not exceed current catches. The primary 

source of data that drive the assessment (total catches) is 

highly uncertain and should be investigated further as a 

priority. Click below for a full stock status summary: 

o Blue sharks ï Appendix IX  

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

FMSY (80% CI): 

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

F2014/FMSY (80% CI): 

SB2014/SBMSY (80% CI): 

SB2014/SB0 (80% CI): 

Unknown 

Unknown 

Unknown 

(0.44ï4.84) 

(0.83ï1.75)  

Unknown 

Oceanic whitetip shark 

Carcharhinus 

longimanus 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

5,389 t 

55,361 t 

2,400 t 

62,160 t 

       

There is a paucity of information available for these species and 

this situation is not expected to improve in the short to medium 

term. There is no quantitative stock assessment and limited 

basic fishery indicators currently available. Therefore the stock 

status is highly uncertain. The available evidence indicates 

considerable risk to the stock status at current effort levels. The 

primary source of data that drive the assessment (total catches) 

is highly uncertain and should be investigated further as a 

priority. Click below for a full stock status summary: 

o Oceanic whitetip sharks ï Appendix X 

o Scalloped hammerhead sharks  ï Appendix XI 

o Shortfin mako sharks ï Appendix XII 

o Silky sharks ï Appendix XIII 

o Bigeye thresher sharks ï Appendix XIV 

o Pelagic thresher sharks ï Appendix XV 

Scalloped hammerhead 

shark 

Sphyrna lewini 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

42 t 

55,361 t 

89 t 

62,160 t 

       

Shortfin mako 

Isurus oxyrinchus 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

1,683 t 

55,361 t 

1,538 t 

62,160 t 

       

Silky shark 

Carcharhinus 

falciformis 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

2,782 t 

55,361 t 

4,064 t 

62,160 t 

       

Bigeye thresher shark 

Alopias superciliosus 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

0 t 

55,361 t 

159 t 

62,160 t 

       

Pelagic thresher shark  

Alopias pelagicus 

Reported catch 2014:  

Not elsewhere included (nei) sharks2: 

Average reported catch 2010ï2014:  

Not elsewhere included (nei) sharks2: 

0 t 

55,361 t 

122 t 

62,160 t 

       

 

Colour key Stock overfished(SByear/SBMSY< 1) Stock not overfished (SByear/SBMSYÓ 1) 

Stock subject to overfishing(Fyear/FMSY> 1)   

Stock not subject to overfishing (Fyear/FMSYÒ 1)   

Not assessed/Uncertain  
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1. OPENING OF THE MEETING  

1. The 11th Session of the Indian Ocean Tuna Commissionôs (IOTC) Working Party on Ecosystems and Bycatch 

(WPEB) was held in Olhão, Portugal from 7 to 11 September 2015. A total of 38 participants (37 in 2014, 32 in 

2013) attended the Session. The list of participants is provided at Appendix I. The meeting was opened by the 

Chairperson, Dr Rui Coelho from IPMA, Portugal, who welcomed participants to Portugal and formally opened 

the 11th Session of the IOTC Working Party on Ecosystems and Bycatch (WPEB11). The Chairperson also 

welcomed the Invited Expert for the meeting, Dr Humber Andrade (Brazil) and the stock assessment consultant 

Dr Joel Rice (USA). 

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION 

2. The WPEB ADOPTED the Agenda provided at Appendix II. The documents presented to the WPEB are listed in 

Appendix III. 

3. THE IOTC  PROCESS: OUTCOMES, UPDATES AND PROGRESS  

3.1 Outcomes of the 17th Session of the Scientific Committee 

3. The WPEB NOTED paper IOTCï2015ïWPEB11ï03 which outlined the main outcomes of the 17th Session of 

the Scientific Committee (SC17), specifically related to the work of the WPEB and AGREED to consider how 

best to progress these issues at the present meeting. 

4. NOTING paper IOTCï2015ïWPEB11ïINF01 which detailed the new óGuidelines for the presentation of CPUE 

standardisations and stock assessment modelsô which were updated and adopted by the Scientific Committee at 

its meeting in December 2014, the WPEB REMINDED  all those delivering CPUE and Stock Assessment papers 

to adhere to the guidelines. 

5. The WPEB NOTED that in 2014, the SC made a number of requests in relation to the WPEB10 report (noting 

that updates on Recommendations of the SC17 (and WPEB10) are dealt with under Agenda item 3.4. Those 

requests and the associated responses from the WPEB11 are provided below for reference. 

Assessing the need for an NPOA 

The SC NOTED the difficulties faced by the IOTC Secretariat when summarising and standardising 

information on reported seabird and marine turtle interactions across all CPCs given the number of sources 

and range in type of information reported. Given the increasing amount of information being reported, the 

SC therefore REQUESTED the WPEB discuss and develop new ideas to update and improve how these data 

are presented and summarised in the future. (para. 64 of the SC17 report) 

IOTC NPOA portal  

The SC REQUESTED that all CPCs without an NPOA-Sharks and/or NPOA-Seabirds expedite the 

development and implementation of a NPOA, and to report progress to the WPEB and SC in 2015, 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 Resolutions. (para. 66 of the SC17 report) 

IOTC species identification cards: Marine turtles, seabirds and sharks 

The SC REQUESTED that the IOTC Secretariat facilitate the translation of the identification cards for 

marine turtles, seabirds and sharks into the following languages, in priority order: Farsi, Arabic, Spanish, 

Portuguese and Bahasa-Indonesian, and that the Commission allocate funds for this purpose. (para. 131 of 

the SC17 report) 

3.2 Outcomes of the 19th Session of the Commission 

6. The WPEB NOTED paper IOTCï2015ïWPEB11ï04 which outlined the main outcomes of the 19th Session of 

the Commission, specifically related to the work of the WPEB and AGREED to consider how best to provide the 

Scientific Committee with the information it needs, in order to satisfy the Commissionôs requests, throughout the 

course of the current WPEB meeting. 

7. The WPEB NOTED the 11 Conservation and Management Measures (CMMs) adopted at the 19th Session of the 

Commission (consisting of 11 Resolutions and 0 Recommendations) as listed below: 
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IOTC Resolutions 

¶ Resolution 15/01 On the recording of catch and effort data by fishing vessels in the IOTC area of 

competence  

¶ Resolution 15/02 On mandatory statistical reporting requirements for IOTC Contracting Parties and 

Cooperating Non-Contracting Parties (CPCs) 

¶ Resolution 15/03 On the vessel monitoring system (VMS) programme 

¶ Resolution 15/04 Concerning the IOTC record of vessels authorised to operate in the IOTC area of 

competence  

¶ Resolution 15/05 On conservation measures for striped marlin, black marlin and blue marlin  

¶ Resolution 15/06 On a ban on discards of bigeye tuna, skipjack tuna, yellowfin tuna, and a 

recommendation for non-targeted species caught by purse seine vessels in the IOTC area of competence 

¶ Resolution 15/07 On the use of artificial lights to attract fish to drifting fish aggregating devices  

¶ Resolution 15/08 Procedures on a fish aggregating devices (FADs) management plan, including a 

limitation on the number of FADs, more detailed specifications of catch reporting from FAD sets, and 

the development of improved FAD designs to reduce the incidence of entanglement of non-target species  

¶ Resolution 15/09 On a fish aggregating devices (FADs) working group  

¶ Resolution 15/10 On target and limit reference points and a decision framework  

¶ Resolution 15/11 On the implementation of a limitation of fishing capacity of Contracting Parties and 

Cooperating Non-Contracting Parties  

8. The WPEB NOTED that pursuant to Article IX.4 of the IOTC Agreement, the above mentioned Conservation 

and Management Measures shall become binding on Members, 120 days from the date of the notification 

communicated by the IOTC Secretariat in IOTC Circular 2015ï049 (i.e. 10 September 2015). 

9. NOTING  that the Commission also made a number of general comments and requests on the recommendations 

made by the Scientific Committee in 2014, which have relevance for the WPEB (details as follows: paragraph 

numbers refer to the report of the Commission (IOTCï2015ïS19ïR): the WPEB AGREED that any advice to 

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. 

Para. 10. The Commission CONSIDERED the list of recommendations made by the SC17 (Appendix VI) from 

its 2014 report (IOTCï2014ïSC17ïR) that related specifically to the Commission. The Commission 

ENDORSED the list of recommendations as its own, while taking into account the range of issues outlined 

in this Report (S19) and incorporated within Conservation and Management Measures adopted during the 

Session and as adopted for implementation as detailed in the approved annual budget and Program of Work. 

(para. 10 of the S19 report) 

Meeting Participation Fund 

The Commission NOTED that the MPF was used to fund the participation of a reduced number of national 

scientists to the Working Parties in 2014 (49 in 2014; 58 in 2013; 42 in 2012), all of which were required to 

submit and present a working paper at the meeting. (para. 37 of the S19 report) 

The Commission NOTED that at its 2014 meeting, the Scientific Committee had recommended that the 

Meeting Participation fund be maintained into the future and increased back to its original allocation of 

$200,000 per year (see recommendations SC17.34, para. 119). As per the IOTC Rules of Procedure (2014), 

the SC had reminded the IOTC Secretariat that the MPF budget should be spent at the ratio of 75:25 (science: 

non-science meetings) which would equate to US$150,000 science: US$50,000 non-science meeting. (para. 

38 of the S19 report) 

The Commission AGREED that the MPF budget remains important and therefore provisions according to 

the estimated needs will be integrated into the budget. (para. 39 of the S19 report) 

Consultants 

NOTING the Scientific Committeeôs attempts to prioritise the various projects and consultancies which it 

had requested funding for in 2016, in particular, that the High priority projects were those which it felt must 

be undertaken in 2016, the Commission REQUESTED that only those High priority projects listed in the 
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Scientific Committee budget be funded by the Commissionôs regular budget, with exceptions detailed in other 

areas of the S19 report. (para. 40 of the S19 report) 

Electronic monitoring 

NOTING the recommendation from the Scientific Committee (SC17.43) that the Commission considers 

assigning the IOTC Secretariat, in consultation with interested IOTC scientists, to develop a project on 

electronic monitoring in the IOTC area of competence, the Commission NOTED that a concept note/proposal 

should be developed to allow an evaluation of the efficacy of electronic monitoring in the collection of 

information on catch, discards and fishing effort as a means to supplement scientific observer coverage for 

large-scale gillnet vessels. The concept note should include a detailed budget and be communicated to a 

range of potential funding organisations. (para. 41 of the S19 report) 

Meeting Participation Fund (MPF) 

10. The WPEB RECOMMENDED  that the IOTC Rules of Procedure (2014), for the administration of the Meeting 

Participation Fund be modified so that applications are due not later than 60 days (current deadline is 45 days), 

and that the full Draft paper be submitted no later than 45 days (current deadline is 15 days) before the start of the 

relevant meeting, so that the Selection Panel may review the full paper rather than just the abstract, and provide 

guidance on areas for improvement, as well as the suitability of the application to receive funding using the IOTC 

MPF. The earlier submission dates would also assist with Visa application procedures for candidates. 

3.3 Review of Conservation and Management Measures relevant to Ecosystems and Bycatch 

11. The WPEB NOTED paper IOTCï2015ïWPEB11ï05 which aimed to encourage participants at the WPEB10 to 

review some of the existing Conservation and Management Measures (CMM) relevant to relevant to ecosystems 

and bycatch, noting the CMMs contained in document IOTCï2015ïWPEB11ï04; 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. 

12. The WPEB AGREED that it would consider proposing modifications for improvement to the existing CMMs 

following discussions held throughout the current WPEB meeting. 

3.4 Progress on the recommendations of WPEB10 

13. The WPEB NOTED paper IOTCï2015ïWPEB11ï06 which provided an update on the progress made in 

implementing the recommendations from the previous WPEB meeting which were endorsed by the Scientific 

Committee, and AGREED to provide alternative recommendations for the consideration and potential 

endorsement by participants as appropriate given any progress. 

14. The WPEB RECALLED  that any recommendations developed during a Session, must be carefully constructed 

so that each contains the following elements: 

¶ a specific action to be undertaken (deliverable); 

¶ clear responsibility for 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); 

¶ a desired time from for delivery of the action (i.e. by the next working party meeting, or other date); 

¶ if  appropriate, and approximate budget for the activity, so that the IOTC Secretariat may be able to use it as 

a starting point for developing a proposal for the Commissionôs consideration. 

15. The WPEB REQUESTED that the IOTC Secretariat continue to prepare a paper 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. 

 Identification cards for shark, seabirds and marine turtles 

16. NOTING  that the Commission has approved US$30,000 for the printing of the species identification cards in 

2016, as confirmed by the IOTC Secretariat at the 19th Session of the Commission, the WPEB 

RECOMMENDED  that the marine turtle, seabird and shark species identification cards already translated into 

languages other than English and French, be printed in the first quarter of 2016 for dissemination. 

17. The WPEB RECALLED  that electronic versions of the currently translated species identification cards are 

available at the following web link for download: http://iotc.org/science/species-identification-cards  

18. The WPEB REQUESTED CPCs provide feedback on the usefulness of the printed card in improving species 

identification for all marine turtle and seabird interactions and shark catches in reported statistics, at each WPEB 

meeting. 

19. The WPEB reiterated the RECOMMENDATION  that the IOTC Secretariat ensure that hard copies of the 

identification cards continue to be printed as many CPCs scientific observers, both on board and port, still do not 

http://iotc.org/science/species-identification-cards
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have smart phone technology/hardware access and need to have hard copies on board. At this point in time, 

electronic formats, including óapplications or appsô are only suitable for larger scale vessels, and even in the case 

of EU purse seine vessels, the use of hard copies is relied upon due to on board fish processing and handling 

conditions, as well as weather conditions. Electronic versions may be developed as a complimentary tools. 

4. REVIEW OF DATA AVAILA BLE ON ECOSYSTEMS AND BYCATCH  

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

4.1.1 IOTC database 

20. The WPEB NOTED paper IOTCï2015ïWPEB11ï07 which provided an overview of the standing of a range of 

information received by the IOTC Secretariat for bycatch (including byproduct) species, in accordance with IOTC 

Resolution 15/02 Mandatory statistical reporting requirements for IOTC Contracting Parties and Cooperating 

Non-Contracting Parties (CPCôs), for the period 1950ï2014. A summary for sharks is provided at Appendix IV . 

21. The WPEB NOTED the main data issues that are considered to negatively affect the quality of the statistics for 

bycatch species available at the IOTC Secretariat, by species group, type of dataset and fishery, which are provided 

in Appendix V, and REQUESTED that the CPCs listed in the Appendix make efforts to remedy the data issues 

identified and to report back to the WPEB at its next meeting. 

22. The WPEB NOTED the standing of catch statistics for the main species of sharks, by major fisheries (gears), for 

the period 1950ï2014 (Appendix VI) and EXPRESSED strong concern as the information on retained catches 

and discards of sharks contained in the IOTC database remains very incomplete for most fleets despite their 

mandatory reporting status, and that catch-and-effort as well as size data are important for assessing the status of 

shark stocks. 

23. NOTING  that where there are serious issues with nominal catch data reported by CPCs the IOTC Secretariat 

provides estimates of total catches using alternative sources to obtain the best possible information to use for 

scientific advice, the WPEB REQUESTED the IOTC Secretariat describe these estimation processes (at a 

sufficient level of detail to allow reproduction of the results) prior to the next meeting in a reference document 

(Information Paper) to assist all scientists utilising the nominal catch series. 

24. The WPEB REQUESTED that CPCs improve the reporting of spatial effort data by longline fleets to assist the 

assessment of which fleets are likely to have significant interaction with seabirds.  

25. NOTING  that Appendix III of paper IOTCï2015ïWPEB11ï07, which describes the availability of catch data for 

the main shark species by gear, also includes information for the combination of species and gear that do not 

interact, thus, providing a biased overview of the situation on reporting of fleets, the WPEB REQUESTED that 

table is revised again for the next WPEB, including only species which are expected to interact with particular 

gears. 

26. NOTING  the high level of uncertainty in the nominal catches of blue sharks and high proportion caught by 

Indonesia, the WPEB RECOMMENDED  that the IOTC consultancy work that is currently taking place to 

improve the Indonesian nominal catch data series is extended in order to provide sufficient attention to sharks as 

well as tuna.  

27. The WPEB NOTED the ad hoc nature of much bycatch information which is only provided in various working 

party papers and national reports in an unstandardised format, meaning it is of very limited use in any regional 

analyses. 

28. The WPEB RECALLED that presenting data at a working party meeting does not constitute a formal submission 

to the IOTC Secretariat. 

29. The WPEB URGED all CPCs to submit data to the IOTC Secretariat formally as required according to IOTC 

reporting procedures based on the requested fisheries statistics and data submission forms that can be found on the 

IOTC website: www.iotc.org/data/requested-statistics-and-submission-forms  

4.1.2 Bycatch data exchange protocol 

30. The WPEB NOTED paper IOTCï2015ïWPEB11ï41 which provided a proposal for a bycatch data exchange 

protocol, including the following abstract provided by the authors: 

ñA meeting of invited experts, convened in January 2015 in Keelung, Taiwan,China, to progress elements of 

the Work Plan agreed by the Joint Tuna RFMOs Technical Working Group-Bycatch, recommended that an 

existing data exchange format be used as the basis for summarizing data in each of the five tuna RFMOs.  

Compiling basic metadata across the tuna RFMOs aims at i) understanding and harmonizing tuna RFMO 

bycatch data holdings; ii) reviewing and improving bycatch data collection and reporting programmes ; and 

iii) planning for intra- and inter-RFMO analysis of bycatch rates and mitigation effectiveness.  The proposed 

http://www.iotc.org/data/requested-statistics-and-submission-forms
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t-RFMO bycatch data exchange protocol (BDEP) consists of i) a summary of the total fishing effort and total 

observed effort for each area by fishery and year; and ii) a summary for the same strata (area, fishery and 

year) of observed captures, mortalities and live releases of various taxa known to be vulnerable to 

interactions with tuna fisheries.ò ï (see paper for full abstract). 

31. The WPEB ACKNOWLEDGED  the attempt to initiate the collation and harmonisation of global datasets for 

bycatch species and the importance of this work.  

32. The WPEB NOTED that the provision of total, spatially disaggregated effort data is difficult due to the lack of 

reporting of total effort data by fleets. 

33. The WPEB REQUESTED the IOTC Secretariat collate the observer data available, using the BDEP template as 

a trial format and aggregating data according to the guidelines in Resolution 12/02 Data confidentiality policy and 

procedures and present this for review at the next WPEB meeting. 

4.2 Regional observer scheme ï Update (Resolution 11/04 On a regional observer scheme) 

34. The WPEB NOTED paper IOTCï2015ïWPEB11ï08 which provided an update on the national implementation 

of the IOTC regional observer scheme (ROS) for each IOTC CPC, noting that the ROS started on 1st July 2010 

(Resolution 09/04 superseded by Resolution 10/04 and Resolution 11/04), including the following abstract 

provided by the authors: 

ñAs of 14th August 2015, fourteen CPCs (Australia, China (including Taiwan,China), Comoros, EU (France, 

Spain and Portugal), Indonesia, Japan, Kenya, Rep. of Korea, Madagascar, Maldives, Mauritius, 

Mozambique, Seychelles and South Africa) have submitted a list of observers and have been allocated an 

IOTC observer registration number. This makes a total of 259 IOTC registered observers. As of 14th August 

2015, one hundred and eighty five (185) observer trip reports have been submitted to the IOTC Secretariat 

by Australia, China, EU(France and Portugal), Japan, Rep. of Korea, Madagascar, Mozambique and South 

Africa and two pilot trip reports have been submitted by Sri Lanka.ò ï (see paper for full abstract). 

35. NOTING the update of the implementation of the Regional Observer Scheme (Appendix VII ), the WPEB again 

EXPRESSED its disappointment on the very low level of reporting to the IOTC Secretariat of both the observer 

trip reports and the list of accredited observers since the start of the ROS in July 2010. Such a low level of 

implementation and reporting is detrimental to the work of the WPEB and SC, in particular regarding the 

estimation of incidental catches of non-targeted species, as requested by the Commission.  

36. NOTING  that 14 CPCs have submitted a list of accredited observers and the IOTC registry now holds the names 

of 268 observers, the WPEB AGREED that the IOTC Secretariat will begin to make the details of contact points 

of the observer coordinating organisations available online in 2016 to facilitate the establishment of a regional 

pool of IOTC observers. 

37. The WPEB REQUESTED CPCs to work with the IOTC Secretariat on the establishment of a set of regional 

training hubs for IOTC observers to be trained according to IOTC ROS standards, specialised by gear types, and 

ENCOURAGED offers from CPCs to host these centres. 

38. NOTING  the upcoming projects planned to support the ROS (including the development of an electronic reporting 

system, and a proposal for an electronic monitoring system), the WPEB RECOMMENDED  that funding from 

the IOTC regular budget is allocated to support these activities over the next few years. The IOTC Secretariat has 

been tasked by the Commission to develop a proposal and budget for its consideration. 

39. The WPEB AGREED that the priority languages for translation of the IOTC seabird identification cards should 

be (1) Indonesian, (2) Portuguese and (3) Spanish (updated in Table 2).  

40. The WPEB AGREED that Sinhala and Tamil should be added as priority languages for translation of the shark 

and ray IOTC species identification cards (updated in Table 2). 

Table 2. Languages for sequential translation of the IOTC species identification cards as identified by the SC16 and 

SC17 and adapted by the WPEB11. 

Language 
1. Tuna & like 

species 
2. Billfish 

3. Marine 

turtles 

4. Sharks and 

rays 
5. Seabirds 

Farsi 2 1 1 1 5 

Arabic 2 2 2 2 4 

Urdu 4     

Bahasa 

Indonesian 
1 3 5 6 1 

Swahili  4    

Spanish  5 3 4 3 
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Portuguese  6 4 5 2 

Thai  7    

Sinhala 3 8  3  

Tamil   8  3  

Bahasa 

Malaysia 
1     

Hindi  3     

41. The WPEB NOTED the difficulty that developing countries may face in meeting the high observer data collection 

and reporting standards and the potential quality issues this might lead to. 

42. The WPEB AGREED that a range of alternative solutions are necessary to begin making progress in data 

collection in developing country fleets such as electronic monitoring, extended port based sampling and fisher 

self-sampling/self-reporting (as is already being trialled in Pakistan and La Reunion (France)). 

43. NOTING  that there are issues with each of these alternatives, i.e. electronic monitoring can be demanding in 

terms of review time and expense, and port sampling can miss the fundamental issue of discarding, while fishers 

may lack the education and independence needed to collect data, the WPEB AGREED that these measures should 

therefore be used in combination as complementary approaches rather than being seen as alternatives.  

44. The WPEB AGREED that extensive trialling and data validation exercises should be built into the electronic 

monitoring project proposal. 

45. The WPEB NOTED the electronic monitoring trials planned for longline fisheries in the southern Indian Ocean 

through the Common Oceans programme and AGREED that BirdLife should also contribute to the IOTC proposal 

to share lessons learned. 

46. The WPEB REQUESTED that all observer data be submitted to the IOTC Secretariat in electronic format, 

NOTING  that this may be any electronic format as long as the data corresponds to the minimum reporting 

requirements. 

47. The WPEB RECOMMEND ED that capacity building activities continue to be supported via the Commissionôs 

annual budget, to improve the lack of compliance with the implementation of observer schemes by CPCs for their 

fleets and lack of reporting to the IOTC Secretariat as per the provisions contained within Resolution 11/04 on a 

Regional Observer Scheme. 

Revision of Resolution 11/04 on a regional observer scheme 

48. RECALLING  the objectives of Resolution 11/04 on a regional observer scheme as follows: 

ñPara 1: The objective of the IOTC Observer Scheme shall be to collect verified catch data and other 

scientific data related to the fisheries for tuna and tuna-like species in the IOTC area of competenceò 

and NOTING  that the objective of the ROS contained in Resolution 11/04, and the rules contained in Resolution 

12/02 On data confidentiality policy and procedures makes no reference to the data collected not being used for 

compliance purposes, the WPEB reiterated its RECOMMEND ATION  that at the next revision of Resolution 

11/04, it be clearly stated that the data collected shall not be used for compliance purposes. 

5. REVIEW OF NATIONAL BYCATCH ISS UES IN IOTC  MANAGED FISHERIES AN D NATIONAL 

PLANS OF ACTION (SHARKS; SEABIRDS; MARINE TURTLES ) 

5.1 Review of applications for ónot applicableô NPOA status 

49. The WPEB RECALLED  that the IPOA-SHARKS is a voluntary instrument that applies to all States engaged in 

shark fisheries. The text sets out a set of activities which implementing States are expected to carry out, including 

an assessment of whether a problem exists with respect to sharks, adopting a National Plan of Action for the 

conservation and management of sharks (NPOA-SHARKS), as well as procedures for national reviews and 

reporting requirements. The calendar years by when these actions preferably should have been taken, are indicated. 

50. The WPEB RECALLED  that the IPOA-SEABIRDS is a voluntary instrument that applies to all States engaged 

in longline fisheries. The text sets out a set of activities which implementing States are expected to carry 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 incidental catch of seabirds in longline fisheries 

(NPOA-SEABIRDS) as well as procedures for national reviews and reporting requirements. The calendar years 

by when these actions preferably should have been taken, are indicated. 

51. The WPEB NOTED the process for assessing the need for an NPOA by CPCs, as adopted by the SC in 2014, 

detailed in Appendix VII of the SC17 Report. All CPCs are now required to follow that process when requesting 
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the IOTC Secretariat to apply a status of óNot applicable (n.a.)ô for an NPOA, in the óTable of progress in 

implementing NPOA-sharks, NPOA-seabirds and the FAO guidelines to reduce sea turtle mortality in fishing 

operationsô. 

52. The WPEB NOTED that no requests were received by the IOTC Secretariat since the last SC meeting to apply a 

status of óNot applicable (n.a.)ô for an NPOA, in the óTable of progress in implementing NPOA-sharks, NPOA-

seabirds and the FAO guidelines to reduce sea turtle mortality in fishing operationsô. 

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) 

5.2.1 NPOA implementation overview 

53. The WPEB NOTED paper IOTCï2015ïWPEB11ï09 which provided an update on the current 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, by IOTC CPCs, including the following 

abstract provided by the authors: 

ñAt its 19th Session, the Commission NOTED the updated status of development and implementation of 

National Plans of Action for seabirds and sharks, and the implementation of the FAO guidelines to reduce 

marine turtle mortality in fishing operations, by each CPC, as provided in the Scientific Committee report. 

(para 35 of the S19 Report); The Commission also NOTED the request from the Scientific Committee that 

all CPCs without an NPOA-Sharks and/or NPOA-Seabirds expedite the development and implementation 

of a NPOA, and to report progress to the WPEB and SC in 2015, recalling that NPOA-Sharks are a 

framework that should facilitate estimation of shark catches, and development and implementation of 

appropriate management measures, which should also enhance the collection of bycatch data and 

compliance with IOTC Resolutions. (para. 36 of the S19 Report)ò 

54. The WPEB NOTED the current status of development and implementation of National Plans of Action (NPOAs) 

for sharks and seabirds, by each CPC, recalling that the IPOA-Seabirds and IPOA-Sharks were adopted by the 

FAO in 1999 and 2000, respectively, and required the development of NPOAs. Despite the time that has elapsed 

since then, very few CPCs have developed NPOAs, or even carried out assessments to ascertain if the development 

of a Plan is warranted. Currently only 12 of the 37 IOTC CPCs (32 Contracting Parties and 5 CNCPs in 2015) 

have an NPOA-Sharks (8 more in development), while only 6 CPCs have an NPOA-Seabirds (2 in development). 

A single CPC has determined than an NPOA-Sharks is not needed, and 5 have similarly determined than an NPOA-

Seabirds is not needed. 

55. The WPEB NOTED the current status of development and implementation of the FAO guidelines to reduce 

marine turtle mortality in fishing operations. Currently only 6 of the 37 IOTC CPCs have implemented the AO 

guidelines (2 more in progress), and one CPC (France (OT)) will implement a full NPOA in 2015. The IOTC and 

IOSEA Secretariats should continue to work collaboratively with any CPC requesting assistance to develop their 

national management plans for the reduction of marine turtle bycatch in tuna fisheries. 

56. The WPEB REQUESTED that all CPCs without an NPOA-Sharks and/or NPOA-Seabirds expedite the 

development and implementation of a NPOA, and to report progress to the WPEB and SC in 2016, 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 Resolutions. 

57. The WPEB REQUESTED that the IOTC Secretariat continue to periodically revise the table summarising 

progress towards the development of NPOA-Sharks, NPOA-Seabirds, and the implementation of the FAO 

guidelines to reduce marine turtle mortality in fishing operations, by each CPC for the consideration at each WPEB 

and the SC meeting. The current version is provided at Appendix VIII. 

5.2.2 Seychelles NPOA-Sharks 

58. The WPEB NOTED paper IOTCï2015ïWPEB11ï11 which describes the Seychelles NPOA sharks for the period 

2007 to 2010, including the following abstract provided by the authors: 

ñThe Seychelles National Plan of Action for the Conservation and Management of Sharks 2007-2010 (NPOA) 

was formulated by the Seychelles Fishing Authority in 2006 to provide a national basis for the implementation 

of UNFAO international plan of the same name (IPOA). The NPOA was developed through a comprehensive 

and iterative process of stakeholder consultation and following the criteria as set out in the IPOA. The NPOA 

was adopted in 2007 and set out a four-year action plan that addressed the 10 goals of the IPOA-Sharks as 

they related to local circumstances. The NPOA contains two missions statement for attainment within its first 

four year-phase and set as its ultimate vision ñThat shark stocks in the Seychelles EEZ are effectively 

conserved and managed so as to enable their optimal long-term sustainable use. The NPOA has so far 

engendered considerable progress in laying the foundations for viable conservation and sustainable use of 
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sharks through the development of capacity and understanding amongst stakeholder.ò ï (see paper for full 

abstract) 

59. The WPEB NOTED that the Seychelles has contracted the service of a Shark Fishery Expert to review its shark 

NPOA-Sharks for 2007ï2010 and to develop a new plan of action for 2016ï2019. 

60. The WPEB NOTED that the implementation of the Seychellesô current NPOA-Sharks and development of the 

new NPOA-Sharks is undertaken by a steering committee involving different stakeholders from both the 

government and private sectors. 

5.2.3 Maldives NPOA-Sharks 

61. The WPEB NOTED paper IOTCï2015ïWPEB11ï12 Rev_1 which describes the status of the shark fishery ban 

in the Maldives and the implementation of the National Plan of Action on Sharks, with an update on marine turtles 

and seabirds, including the following abstract provided by the authors: 

ñUp until 1970s, the shark fishery of the Maldives was a traditional one, where large sharks were caught in 

need of shark liver oil. This traditional shark fishery evolved to more export oriented fisheries in 1970s, when 

highly targeted fisheries for sharks developed in the Maldives. These were the deepwater gulper shark fishery, 

reef-associated shark fishery and oceanic shark fishery. Shark fisheries were undertaken by a minor 

community, and had always been in conflict with important stakeholders such as the pole and line tuna fishery 

and the booming dive tourism industry. The declining status of shark fisheries, exacerbated by unresolved 

conflicts with other stakeholders led to declaration of total shark fishing ban in 2010.  With the shark fishing 

ban in place, sharks are now caught as bycatch in the Maldivian fisheries. Larger part of shark catch, 99.9% 

of total shark catch is now from tuna longline fishery. Shark bycatch from pole and line and handline tuna 

fisheries are virtually nil; contributing 0.06% and 0.08% respectively to total shark bycatch.ò ï (see paper 

for full abstract) 

62. The WPEB NOTED that an NPOA-Sharks for the Maldives was finalised in April 2015 (provided as IOTCï

2015ïWPEB11ïINF12). 

63. The WPEB NOTED that the Maldives has in place, a complete ban on targeted shark fishing in waters of the 

Maldives (atoll basins and surrounding coral reefs and in the EEZ) requiring all longliners targeting tunas to record 

the condition and fate of the shark bycatch in the logbooks and to release all live sharks where possible. In addition, 

any dead shark bycatch retained has to be declared to an observer for confiscation as required under national 

regulation. As there are no designated observers at this point in time, vessels are required to discard all sharks 

caught and record the discards in logbooks. Although no explicit ban on trade exists, any sharks fished from the 

Maldives EEZ cannot be exported in principle, as there is a fishery ban on sharks in place.  

64. The WPEB NOTED that the Maldives is the only CPC observing a full fishery ban on sharks that prohibits 

retention of sharks and therefore the provision to prevent shark finning contained in Res 05/05 (para 2) calling for 

full utilisation of shark catches would not applicable. Since the sharks are not retained the Maldives may also not 

be in a position to provide size data for dead sharks as required under Res 10/02. 

65. The WPEB NOTED that in the Maldivian fisheries the bycatch of marine turtles, based on logbook data, is 

extremely low and for sea birds it is negligible.  

5.2.4 India NPOA-Sharks 

66. The WPEB NOTED paper IOTCï2015ïWPEB11ïINF10 which detailed the status of development of an NPOA-

Sharks by India, with an update on marine turtles and seabirds, including the following abstract provided by the 

authors: 

ñIndia is one of the major shark fishing nations in the world and currently stands at the second position, next 

only to Indonesia. According to FAO statistics, Indiaôs contribution to the global catch of sharks during 2006-

2009 was 9%. Targeted shark* fishing in India started when market demand for this commodity increased in 

recent years. Today, an increase in the number and efficiency of fishing boats, directed fishing and expansion 

of fishing areas, and multi-day, deep water shark fishing have become a prevalent practice in Indian waters. 

An initial rise in shark catches along the coast, followed by a subsequent consistent decline in catch and catch 

rate in the last one decade has raised serious concern over the resource and the long-term viability of its 

fishery.ò ï (see paper for full abstract) 

67. The WPEB NOTED the excellent work undertaken by India to develop the preparatory NPOA-Sharks document, 

which will facilitate an informed process to develop an NPOA-Sharks in the near future.   

5.2.5 NPOA IOTC website portal 

68. The WPEB NOTED that the NPOA portal on the IOTC website (http://iotc.org/science/status-of-national-plans-

of-action-and-fao-guidelines) provides details of the most recent updated table of progress in implementing 

http://iotc.org/science/status-of-national-plans-of-action-and-fao-guidelines
http://iotc.org/science/status-of-national-plans-of-action-and-fao-guidelines
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NPOA-Sharks, NPOA-Seabirds and the FAO Guidelines to Reduce 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 NPOAs. 

6. NEW INFORMATION ON BI OLOGY , ECOLOGY , FISHERIES AND ENVIRO NMENTAL DATA 

RELATING TO ECOSYSTE MS AND BYCATCH SPECI ES 

6.1 Review new information on environment and ecosystem interactions and modelling, including climate 

change issues affecting pelagic ecosystems in the IOTC area of responsibility 

6.1.1 Bycatch from I.R. Iran fleets 

69. The WPEB NOTED paper IOTCï2015ïWPEB11ï13 Rev_1 which detailed the bycatch from I.R. Iran fishing 

vessels operating in the Indian Ocean in 2014, including the following abstract provided by the authors: 

ñIn order to assess the level of Iranian tuna fishing vessels By-catch in the IOTC competence of area, we used 

2014 data which they collected through the Iran Fishery Organization data Collection system. Base on the 

system outputs, about 25 different species of Tuna, Tuna-like and some other species are caught by Iranian 

fishermen through the Tuna fishing activities. Base on 2014 information in total, 266948 tons of different 

species including, 227193 tons Tuna and Tuna-like species (target species 85.1%), 21470 tons Billfish (8.1%), 

7551 tons different species of Sharks (2.8%) and 10734 tons 0f the other species (4%) are caught by Iranian 

fishing vessels in the IOTC competence of area.ò 

70. The WPEB ENCOURAGED further development in data collection to improve compliance with IOTC data 

collection and reporting requirements detailed in Resolutions 15/1 and 15/02. 

71. NOTING  that data were provided by I.R. Iran in aggregated form for all types of fisheries, the WPEB 

REQUESTED I.R. Iran to present bycatch data by gear and by species. In addition, papers of this nature should 

be for the entire history of the fishery available and not simply a single yearôs data. 

72. The WPEB REQUESTED I.R. Iran to provide information on fishing effort distribution, as well as details on data 

sampling system and strategy, at the next WPEB meeting. 

6.1.2 Bycatch: Thailand fleets 

73. The WPEB NOTED paper IOTCï2015ïWPEB11ï14 which detailed the landing bycatch by tuna Thailand 

longline fishery landed at Phuket Province, including the following abstract provided by the authors: 

ñStudy on landing catch of tuna longline fishery in the Indian Ocean by collecting data from foreign vessels 

landing at fishing ports in Phuket Province, Thailand during January to December, 2011. The length of the 

vessels were 19-40 m and the fish storage capacity were 15-20 tons. There were two types of vessel structure, 

wood and wood-fiberglass. The number of employed hooks per vessel were 1,300-1,500. The radio bouys 

were used to identify the position of longline, and the hydraulic winchs were used for hauling the longline. 

The tuna baits were round scads and/or the lived milkfish. Fishing grounds were in the latitudes of 2° S to 

12° N and longtitude of 77° to 95° 40´ E. The high fishing effort were found in the beginning and ending of 

the year or during off Southwest monsoon. The total catch were 5,543,244 kg with the value of 766.79 million 

baht. They included 4,318,743 kg of tuna with the value of 690.99 million baht, 92,351 kg of billfishes with 

the value of 5.73 million baht and 1,132,150 kg of bycatch with the value of 70.07 baht.ò ï (see paper for full 

abstract) 

74. The WPEB NOTED the port sampling efforts carried out by Thailand on foreign vessels landing in Phuket, 

Thailand. 

75. The WPEB NOTED the low proportion of precise fishing positions extracted from logbook data and that Thailand 

had indicated it would like to increase logbook coverage to better depict fishing grounds where foreign longliners 

operate. 

6.1.3 Bycatch mitigation methods: Fishing time 

76. The WPEB NOTED paper IOTCï2015ïWPEB11ï15 which detailed the optimal fishing time window approach 

to mitigate bycatch in longline fisheries, including the following abstract provided by the authors: 

ñOne of the main concerns of the ecosystem approach to fisheries is the mitigation of bycatch, especially in 

pelagic longline fisheries. Bycatch represent unmarketable species and protected species for some of them. 

Various mitigation measures already exist to reduce bycatch in longline fisheries, notably concerning the 

equipment used and the strategy of fishing gear deployment. However, measures that concern the hours of 

gear deployment remain poorly studied. Using hook-timer data collected during scientific longline fishing 

campaigns between 2004 and 2014 in the South West Indian Ocean, we developed a method to identify 

optimal fishing practice that maximizes bycatch reduction and swordfish yield (in number). Here we found 
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that hourly capture patterns of swordfish and bycatch (sharks, turtles) are different and allow to identify an 

optimal fishing practice that consists in fishing between 18pm and 9am. This methodology certainly provides 

a relevant bycatch mitigation approach that benefits to fishermen but also allow to mitigate the impact of 

longline fisheries on the ecosystem.ò 

77. The WPEB ENCOURAGED the authors to further develop their study and adjust optimal window to local 

seasonal crepuscular time and assess the influence of moon phases on the hooking time. An updated paper would 

be useful for the next WPEB meeting. 

6.1.4 ObServe database and software 

78. The WPEB NOTED paper IOTCï2015ïWPEB11ï16 which detailed the ObServe: Database and operational 

software for longline and purse seine fishery data, including the following abstract provided by the authors: 

ñObservation data collected aboard fishing vessels are essential to describe the impact of fisheries on fish 

community. The Institut de Recherche pour le Développement (IRD, France) has been sending observers 

aboard tropical purse-seiners since 1995 in the Atlantic and Indian Oceans, and longliners since 2007 in the 

Indian Ocean. Since 2005, IRD is appointed by the European Union (EU) and the French Direction des Pêches 

Maritimes et de lôAquaculture (DPMA, French government) to conduct scientific observations aboard French 

vessels to monitor tropical fisheries in the framework of EU Data Collection Framework (DCF). To monitor 

this program, the Observatoire Thonier (OT) from IRD has been developing since 2010 an information system 

named ObServe that is intended to manage data collected in the framework of DCF. ObServe consists of (i) 

a central database based on PostgreSQL, (ii) a Java-based software used for data acquisition and management, 

and (iii) data synchronization features between these two modules.ò ï (see paper for full abstract) 

79. The WPEB AGREED that ObServe is useful tool to store and manage scientific, observer and logbook tuna 

fisheries data by observers on board both purse seine and longline vessels. 

80. The WPEB ENCOURAGED participants of the WPEB to contact the authors directly to explore software 

functions and database functionality. 

81. The WPEB ENCOURAGED IRD to develop training modules on ObServe utilisation, for potential incorporation 

within the broader IOTC Regional Observer Scheme training program. 

6.1.5 Beached drifting fish aggregating devices: Seychelles 

82. The WPEB NOTED paper IOTCï2015ïWPEB11ï39 which detailed environmental impacts and causation of 

óbeachedô Drifting Fish Aggregating Devices around Seychelles Islands: a preliminary report on data collected by 

Island Conservation Society, including the following abstract provided by the authors: 

ñIn the past decade the number of Drifting Fish Aggregating Devices (DFADs) deployed by tuna purse seine 

vessels has risen sharply. The increased number of deployments has seen an increased number of lost DFADs. 

These lost DFADs continue to drift with ocean currents and a large number eventually come into contact 

with land and óbeachô, becoming stuck in a wide range of habitats. Here we detail the first attempt to assess 

the environmental impact and causation of lost DFADs that have become beached on and around Seychelles 

islands. The data presented shows that vessels owned by Spanish companies are responsible for 76% of the 

DFADs found beached in the study area. The data also shows that there has been a move by the fishing 

industry towards ónon-entanglingô DFADs that make use of ósausage netsô to reduce the entanglement of 

sharks and turtles in the open ocean but that these devices still pose an entanglement risk when they come 

into contact with coral reefs.ò ï (see paper for full abstract) 

83. The WPEB NOTED that ~40% of FADs found during the survey did not have any satellite buoy with 

identification marking, thereby making it impossible to track FAD ownership. 

84. The WPEB NOTED the lack of temporal information included in the study which analysed the aggregated 

information collected for the period 2011 to 2015, however, the group was informed of the recent changes and 

improvements in the construction of non-entangling DFADs since 2012 as requested by IOTC Resolution 13/08 

(IOTCï2015ïWPEB11ïINF09) and ENCOURAGED the authors to present more detailed information including 

temporal aspects to investigate changes in the material used to construct DFADs over time.  

85. The WPEB NOTED that similar work is ongoing in the Maldives, focusing on ghost nets found in the waters of 

the Maldives originating from different countries. 

86. WPEB NOTED that in many RFMOs (e.g. IOTC (Resolution 15/08) and NAFO) the marking of all fishing gears 

used in a RFMO area of responsibility is a mandatory requirement and that marking requirements are also 

recommended by FAO Code of Conduct for Responsible Fisheries and implementation of methods to facilitate 

the retrieval of derelict fishing gear and other marine debris is encouraged in the FAO guidelines to reduce sea 

turtle mortality in fishing operations. 
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87. The WPEB NOTED the authors recommendations which can be found in the paper. 

88. RECALL ING  paragraphs 1 and 2 of IOTC Resolution 15/09 On a fish aggregating devices (FADs) working 

group (see below), the WPEB AGREED that the authors should present the study and the recommendations of 

the study to be considered during the proposed working group meeting, currently being planned in the first half of 

2016:  

Para 1. ñAn ad hoc working group on FADs (Annex I), drifting and anchored, is created to assess the 

consequences of the increasing number and technological developments of FADs in tuna fisheries and their 

ecosystems, in order to inform and advise on future FAD-related management options. This ad hoc working 

group would be of multi-sectorial nature, involving various stakeholders such as scientists, fishery managers, 

fishing industry representatives, administrators and fishers. The working group shall deliver its findings in 

time for the 2017 IOTC Scientific Committee to examine them.ò 

Para. 2. ñThe IOTC Secretariat should liaise with the ICCAT Secretariat to determine if their FAD working 

group could work in conjunction with the IOTC working group.ò 

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

89. The WPEB NOTED paper IOTCï2015ïWPEB11ïINF09 which described a system of verification of the code of 

good practices on board ANABAC and OPAGAC tuna purse seiners and preliminary results for the Atlantic 

Ocean, including the following abstract provided by the authors: 

ñSpanish tuna purse-seiner organizations ANABAC and OPAGAC established in 2012 a common agreement 

or the application of good practices for responsible tuna purse-seine fisheries. The aim of this agreement is 

to reduce the mortality by entangling or by incidental catch of FAD-associated sensible species (sharks, 

rays/mantas whale sharks and sea turtles). The good practices defined in this agreement comprise the use of 

non-entangling FADs as well as the application of release operations for FAD-associated sensible fauna. In 

order to monitorize and assess the actual level of application of these good practices, a system of verification 

is being implanted in all the vessels of the ANABAC and OPAGAC fleets ï i.e. 59 purse seiners and 19 supply 

vessels in April 2015, including both Spanish flags and other flags ï operating in the 3 Oceans, in areas 

corresponding to 4 tuna RFMOs (ICCAT, IOTC, WCPFC and IATTC). This verification is based on in-situ 

registration of the good practices by observers.  This document presents the initial situation (October 2014) 

in terms of application of good practicesò ï (see paper for full abstract) 

90. The WPEB NOTED the paper indicates that since December 2014, 100% observer coverage is available for the 

Indian Ocean EU,Spain purse seine fleet to monitor the use of non-entangling DFADs and the use of bycatch 

release operations.  

91. The WPEB NOTED the indication from the authors that based on preliminary information from the Atlantic, non-

conformities in the use of non-entangling DFADs and in the application of safe-release protocols are mostly due 

to partial information of skippers which are solved through personal communication and training workshops. 

Progress is being made on the use of non-entangling FADs and safe-release practices in consecutive fishing trips. 

92. The WPEB NOTED that this does not yet include methods to mitigate against FAD loss and that a project is in 

progress to develop and promote the use of biodegradable material to construct FADs. 

93. The WPEB REQUESTED the authors to present the first results for the Indian Ocean during next session of the 

WPEB in 2016, as a Working Paper for consideration. 

6.1.7 Ecosystem based fisheries management: tRFMO progress 

94. The WPEB NOTED paper IOTCï2015ïWPEB11ï40 which detailed the preliminary review of ICCAT, WCPFC, 

IOTC and IATTC progress in applying ecosystem based fisheries management, including the following abstract 

provided by the authors: 

ñOceanic tuna, billfish and shark species, the structure of their communities and food webs they form provide 

and sustain important high-sea ecosystem services for human wellbeing. International instruments of 

fisheries governance such as the UN Fish Stock Agreement have changed slowly the expectations and roles 

of Regional Fisheries Management Organizations (RFMOs) in accounting for ecosystem considerations in 

their decision-making when managing tuna and tuna-like species and associated ecosystems. Our main 

objective is to evaluate the progress of tuna RFMOs in applying Ecosystem Based Fisheries Management 

(EBFM). We first develop a framework of a Conceptual Ecological Model for what could be considered a 

ñrole modelò tuna RFMO. Second, we develop a criteria to evaluate the progress in applying EBFM against 

this idealized role model RFMO. In our criteria, we assess progress in the following four ecological 

components separately: (1) targeted species (2) bycatch species, (3) ecosystem properties and trophic 

interactions and (4) habitats.ò ï (see paper for full abstract) 
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95. The WPEB THANKED  the authors for the useful review and ACKNOWLEDGED  the issues highlighted for 

IOTC in the comparative tables. Indicators of the impact of tuna fisheries on non-target species is needed. 

96. The WPEB NOTED that the ERA conducted for marine turtles in the IOTC area of competence was qualitative 

(level 1) and so was allocated the lowest progress score.  

97. The WPEB NOTED the level of subjectivity in the criteria that was moderated by restricting the analysis to items 

within the reports of each other tRFMO Scientific Committees. 

98. NOTING  the Seapodym ecosystem model presented at WPEB10 which was not presented at the following 

Scientific Committee and so was not considered in the evaluation. 

99. The WPEB AGREED to support the initiative to hold a joint tRFMO meeting to discuss the issues and progress. 

6.1.8 Shark tagging programs: Indian Ocean 

100. The WPEB NOTED paper IOTCï2015ïWPEB11ï42 which provided a summary of the Indian Ocean 

elasmobranch tagging programs, including the following abstract provided by the authors: 

ñA summary of shark tagging experiments conducted by various research organizations in the Indian Ocean 

is developed as a reference documents for further considerations of WPEB and IOTC Secretariat. Research 

programmes are grouped in alphabetical order of names of respective institutions.ò 

101. The WPEB ACKNOWLEDGED  the willingness of Australia (N.S.W.) to provide tagging data from their shark 

tagging studies for consideration at the WPEB meetings. 

102. The WPEB NOTED that a study on whale shark post-release survival following interaction with purse seine 

vessels is already being undertaken by AZTI and IRD. 

103. The WPEB NOTED paper IOTCï2015ïWPEB11ïINF11, which provided a concept note on an IOTC shark 

tagging program with pop-up satellite archival tags (PSAT) in response to Indian Ocean Shark Year Programme 

(ShYP) priorities, and those endorsed by the Scientific Committee and Commission. 

104. The WPEB NOTED the estimated costs for a tagging program as a response to priorities identified in the shark 

year program and ACKNOWLEDGED that it responds to Recommendation SC17.10, as it focuses on an 

identified priority species. 

105. The WPEB ACKNOWLEDGED  the importance of PSAT tagging for sharks to study post-release mortality of 

species currently banned for retention in IOTC area of competence, and REQUESTED that the authors submit 

the revised Concept note for the consideration of the Scientific Committee and potential funding bodies. 

106. NOTING  that while there are cheaper tags (US$2,000) available, they are developed only for survivorship 

analysis, and as such, the WPEB AGREED that the US$4,000 PSAT tags provide more data that allows the 

estimation of precise mortality cases and operate for longer periods, and collect information on habitat use and 

migratory behaviour. 

107. The WPEB AGREED that purse seine fisheries and not only longline fisheries should be considered for the 

deployment on electronic tags on oceanic whitetip sharks. 

6.1.9 UK(OT) illegal fishing catch composition 

108. The WPEB NOTED paper IOTCï2015ïWPEB11ï48 which provided an update on the catch and bycatch 

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

including the following abstract provided by the authors: 

ñIOTC-2013-WPEB09-56 Rev_1 presented the results of analysis on the catch taken from vessels detailed for 

illegal fishing with the British Indian Ocean (BIOT) between 2007 and 2013. It included catch data from 37 

vessels based on measurements and estimates made by the Senior Fisheries Protection Officer (SFPO). This 

paper gives a brief update based on catches from a further 15 vessels, detained on suspicion of fishing 

illegally in BIOT waters during 2014 and 2015. The amount of information collected will vary between vessels 

depending on the time available to the SFPO, priority is given to identifying and estimating the weight of key 

species and if time allows length measurements can also be taken. A summary of the length measurements 

taken from shark species was given in the previous paper, no new measurements have been taken and this 

has not been updated.ò ï (see paper for full abstract) 

109. The WPEB AGREED that information on gillnet length collected from lost or stranded gear may provide 

important information to estimate current compliance of gillnet fishing countries with IOTC (Resolution 12/12) 

and UN regulations that prohibit the use of large-scale driftnets on the high seas.  

Resolution 12/12: ñLarge-scale driftnetsò are defined as gillnets or other nets or a combination of nets that 

are more than 2.5 kilometers in length whose purpose is to enmesh, entrap, or entangle fish by drifting on 

the surface of, or in, the water column. 
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7. GILLNET FISHE RIES: PROBLEMS AND NEEDS (INCLUDING CAPACITY BUILDING ) 

7.1 Regional review of the current and historical data available for gillnet fleets operating in the Indian Ocean 

110. The WPEB AGREED RECALLED  the recommendation from the SC16 for a consultancy to provide a Regional 

review of the current and historical data available for gillnet fleets operating in the Indian Ocean and NOTED that 

this was not funded by the Commission. 

111. NOTING  that the IOTC Secretariat developed a template which was sent to CPCs of the major gillnet fisheries 

in the Indian Ocean in early 2015 to facilitate standardised data collection for collation and review, and the lack 

of information provided, it was AGREED that the Secretariat should develop Terms of Reference for a 

consultancy and seek external funding for this work. 

7.1.1 Pakistan shark bycatch in gillnet fisheries 

112. The WPEB NOTED papers IOTCï2015ïWPEB11ï46, which provide an update on the shark bycatch of tuna 

gillnet fisheries of Pakistan, including the following abstract provided by the authors: 

ñThere are about 500 tuna gillnet vessels targeting tuna and tuna like species off Pakistan. In order to assess 

the shark bycatch in tuna gillnet fisheries of Pakistan, skippers trained by WWF were charged to record catch 

and bycatch data on four gillnet vessels from a period of January 2013 to June 2015. This report provides 

information on shark bycatch. A total of 4,537 sharks with a catch rate of 33.31 per km 2 of net over the study 

period was recorded.. The most common species was Rhizoprionodon acutus (41.3%, capture rate 15.99 per 

km 2 of net), Carcharhinus falciformis (25.08%, capture rate 6.15 per km 2 of net), and Isurus oxyrinchus 

(25.03%, capture rate 8.17 per km 2 of net) were found in four boats. Other species caught included 

Carcharhinus amblyrhynchos (n=136), Alopias pelagicus (n=112), Carcharhinus sorrah (n=83), S. phyrna 

spp. (n=27), oceanic whitetip (n=19), whale shark (n=1) and 1 

unidentified species (n=7).ò ï (see paper for full abstract) 

113. NOTING  that gillnets are regularly being used in excess of 4,000 m (and up to 7,000 m) within and occasionally 

beyond the EEZ of Pakistan and other IOTC CPCs in the region, and that those used within the EEZ may 

sometimes drift onto the high seas in contravention of Resolution 12/12, the WPEB RECOMMENDED  that the 

Commission should consider if a ban on large scale gillnets should also apply within IOTC CPC EEZ. This would 

be especially important given the negative ecological impacts of large scale drifting gillnets in areas frequented 

by marine mammals and turtles. 

7.1.2 Pakistan gillnet fishery: Information paper 

114. The WPEB NOTED papers IOTCï2015ïWPEB11ïINF05, which provide a review of bycatch by the tuna gillnet 

fisheries of Pakistan, including the following abstract provided by the authors: 

ñTuna gillnet fishery of Pakistan employs more than 500 fishing boats that operate in offshore waters. In 

addition to tuna, gillnet also catches large quantities of by-catch fish species including billfishes, pelagic 

sharks, dolphin fishes as well as marine turtles and cetaceans, which are protected species. High by-catch of 

these non-target animals affects their population in the area. The paper provides information on by-catch 

and suggests measures that can be adopted as alternate fishing methods to minimize mortality of endangered 

and threatened cetaceans and turtles.ò 

115. The WPEB RECALLED  that the Common Oceans (ABNJ) Tuna Project contains an element to examine bycatch 

in gillnet fisheries in the northwest Indian Ocean, which is being managed by WWF-Pakistan. 

7.2 Update on training conducted for CPCs having gillnet fleets on species identification, bycatch mitigation and 

data collection methods 

116. The WPEB NOTED that Item 7.2 is now covered under the Regional Observer Scheme section of the WPEB 

Report, and as such, is not detailed here.  

7.3 Development of plans of action for future training on species identification, bycatch mitigation and data 

collection for gillnet fleets and also to identify other potential sources of assistance 

117. The WPEB NOTED that Item 7.3 is now covered under the Regional Observer Scheme section of the WPEB 

Report, and as such, is not detailed here.  
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8. BLUE SHARK  

8.1 Review new information on blue shark biology, stock structure, bycatch mitigation measures, fisheries and 

associated environmental data 

8.1.1 Blue shark size and sex-ratios  

118. The WPEB NOTED paper IOTCï2015ïWPEB11ï22 which describes the distribution patterns of sizes and sex-

ratios of blue shark in the Indian Ocean, including the following abstract provided by the authors: 

ñThe blue shark is the most captured shark in pelagic longline fisheries targeting tunas and swordfish. As 

part of an ongoing cooperative research between several institutes and national scientists, information on 

blue shark catch-at-size was collected, compiled and analyzed for the Indian Ocean. This included 

information from fishery observers, logbooks, scientific projects and scientific surveys from several fishing 

nations, specifically EU.Portugal, EU.France, Japan, Taiwan,China, South Africa and the USSR (data from 

historical surveys). Datasets included information on catch location and date, and specimen size and sex. A 

total of 77,396 blue shark records collected between 1966 and 2014 were compiled, with the sizes ranging 

from 41 to 369 cm FL (fork length). Considerable variability was observed in the size distribution by region 

and season, with larger sizes tending to occur in equatorial and tropical regions and smaller sizes in southern 

latitudes in more temperate waters. Some fleets/surveys showed bimodal size distributions, which may be 

related with the fact that those fleets/surveys operate in several locations throughout the Indian Ocean.ò ï 

(see paper for full abstract) 

119. The WPEB NOTED that this paper provides a broad overview of the main patterns of blue shark size distributions 

along the Indian Ocean, but some finer scale patterns might still be going on at specific locations that may not be 

reflected in this general overview. As such, continuing with finer scale studies is also important. 

120. The WPEB NOTED and discussed the issue of the stock structure of blue shark in the Indian Ocean, specifically 

that given the present biological knowledge, it is considered to be a single stock. However, this issue will need to 

be further examined, via the IOTC Stock Structure genetics project. 

121. The WPEB NOTED that the sex-ratio identified is dependent on the fishing operation strategy/seasonality and 

discussed how to address area dependent sex ratios in integrated models such as stock synthesis. This is an 

important issue that is difficult to put into the integrated model. Seasonal changes of catch at size data in south 

east and south west areas should also be examined. 

8.1.2 Blue shark length composition: Indonesia longline 

122. The WPEB NOTED paper IOTCï2015ïWPEB11ï23 which describes blue shark length composition from the 

Indonesian longline fleet in the Indian Ocean: period 2005ï2014, including the following abstract provided by the 

authors: 

ñBlue sharks (Prionace glauca) are large, highly migratory, pelagic carcharhinids found throughout the 

oceans in all tropical and temperate waters. In Indonesian longline fleet in the Indian Ocean, blue sharks are 

the single most common bycatch species caught in the tuna surface longline fishery. The aims of this paper 

were to presents the information about length composition, spatiotemporal distribution and relative 

abundance (No. fish/100 hooks) obtained from data base Research Instituted for Tuna Fisheries scientific 

observer program. Data from tuna longline fishery in the Indian Ocean has collected by scientific observers 

from Research Institute for Tuna Fisheries during 2005 ï 2014, comprising of a total of 93 trips with an 

average of 24 days/trip. Mean length of the blue shark Showed little variation between years (147.66 - 194.30 

cmFL. Geographical distribution of blue shark CPUE (# fish / 100 hooks) more caught during Southeast 

monsoon than Northwest monsoon.ò 

123. The WPEB NOTED only two individual catches in 2011 and questioned the reason for this. The authors clarified 

that in 2011 the Indonesian fleets changed the area of operations (near coastal) and used deep-set longline. 

124. NOTING  the changes in fishing strategy that have been taking place in Indonesia fisheries, the WPEB 

REQUESTED that Indonesia provides in the future a document with a review of the Indonesian longline fleet 

operation mode and changes, including details on the use of shark lines attached directly to buoys. 

125. The WPEB REQUESTED Indonesia to investigate the possibility of providing a standardised blue shark CPUE 

series for use in the next stock assessment, as Indonesia is the fleet currently reporting the most blue shark catches 

in the Indian Ocean and operates mainly in the southeast Indian Ocean, an area for which very little information 

in currently available.  

126. The WPEB ACKNOWLEDED the efforts made by Indonesia to improve its observer scheme, and to improve 

shark species identification by its data recorders by developing and implementing a system of observer training 

and data validation. 
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8.1.3 Blue shark reporting ratio: Japan longline 

127. The WPEB NOTED paper IOTCï2015ïWPEB11ï51 which provides an estimation of appropriate reporting ratio 

for the blue shark caught by Japanese longliner in the Indian Ocean, including the following abstract provided by 

the authors: 

ñThis document paper presents an appropriate reporting rate for the blue shark caught by Japanese longline 

fishery in the Indian Ocean. New statistical approach was applied to choose the best available reporting rate 

(RR) for blue shark through comparisons of the catch rate between observer data and logbook data. The most 

appropriate reporting rate was chosen by AIC from the simulation study with the filtering data by the different 

RR, and the value was 54 %. The value is largely different from the previous study in the ICCAT (80 %). 

However, this result seems to be reasonable because extreme higher RR can lose the useful information on 

the logbook data for the CPUE standardization, by contrast, lower RR can include a large number of 

unreported catch data.ò 

128. The WPEB NOTED that in the Pacific Ocean the fleets targeting bigeye tuna tend to catch the highest proportion 

of blue shark, while in the Indian Ocean the fleets targeting southern bluefin tuna tend to catch the most blue shark 

in comparison to other fleets. The reason for the differences are thought to be that the main fishing area for southern 

bluefin tuna in the Indian Ocean overlaps with blue shark distribution more than other fleets. 

129. The WPEB NOTED that the proportion of sets with zero blue shark catch in the Japanese observer dataset is very 

high (~46%) relative to observer data from Japanese tuna longline fisheries in the Atlantic (20%). The paper 

(IOTCï2015ïWPEB11ï51) mentions that this may be due to fishing on krill aggregations resulting in no shark 

bycatch. 

130. The WPEB AGREED that for the stock assessment models data from all periods available can be used. An 

investigation of the use of fine scale vessel or cruise effects should also be examined for the next WPEB meeting. 

8.1.4 Shark fin trade data: Historical catch reconstruction 

131. The WPEB NOTED paper IOTCï2015ïWPEB11ï24 which provided a historical catch estimate reconstruction 

for the Indian Ocean based on shark fin trade data, including the following abstract provided by the authors: 

ñThis paper presents alternative estimates of catches of blue and oceanic whitetip sharks in the Indian Ocean 

based on shark fin trade data.  This method was previously applied to the Atlantic Ocean for use in blue and 

shortfin mako shark assessments, as well as to the Western and Central Pacific Ocean for use in oceanic 

whitetip and silky shark assessments. The method involves multiple assumptions and is best utilized as an 

alternative (i.e. for comparison) to catch estimates prepared from more traditional data sources.  Estimates 

were constructed using four steps.  First, estimates by species (in number and biomass based on Hong Kong 

shark fin auction data and extrapolated to the global trade) in 2000 were reconstructed using triangular 

distributions in a Bayesian model and Markov chain Monte Carlo (MCMC) methods.  These estimates were 

then adjusted using annual imports into Hong Kong for 1980-2011.  Figures were then further adjusted based 

on the diminishing share of Hong Kongôs shark fin trade as compared to the total global trade in recent 

years.ò ï (see paper for full abstract) 

132. The WPEB NOTED that the shark catch estimations from the method detailed in the paper end at 2011 and do 

not include the period 2012-14, because of changing conditions in the markets. 

133. The WPEB AGREED that data provided with this method could be used in the blue shark stock assessments. 

134. NOTING  that the reliability of using the effort-based proportioning method to partition the global estimate to an 

Indian Ocean catch estimate may be questionable, given that effort is not very well reported for the Indian Ocean 

and some other Oceans, the WPEB AGREED that it would be better to use one of the other proportioning methods 

such as target tuna catch.    

135. The WPEB NOTED that the weight differential between wet and dry fins in the trade data had been accounted 

for, in the original Hong Kong-based trade estimates and was possible because Hong Kong, unlike many countries, 

separates quantities dried and frozen fins under different customs codes.   

8.2 Review of new information on the status of blue shark 

8.2.1 Nominal and standardised CPUE indices 

EU,Spain blue shark longline standardised CPUE 

136. The WPEB NOTED paper IOTCï2015ïWPEB11ï25 which provided standardised catch rates for blue shark 

caught by the EU,Spain surface longline fleet in the Indian Ocean during the period 2001 to 2013, including the 

following abstract provided by the authors: 

ñStandardized catch per unit of effort (CPUE) were obtained for the blue shark stock (Prionace glauca) of 

the Indian Ocean using General Lineal Models (GLM) from a total of 1838 trips of the Spanish surface 
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longline fleet fishing swordfish during the 2001-2013 period. A base-case and two sensibility runs were 

conducted. The main factors considered into the base-case were year, area, quarter, gear and ratio between 

swordfish and blue shark catches. The significant base-case model explained the 82% of the CPUE variability 

of the blue shark. A major part of this variability was explained by the proxy of the targeting criteria defined 

as the ratio between the two more prevalent species caught during the trip, the swordfish and the blue shark. 

Other factors were also significant but less important. The standardized CPUE trend obtained in the base-

case suggests a stable trend over time of the Indian Ocean blue shark stock.ò ï (see paper for full abstract) 

137. The WPEB NOTED the following: 

¶ The main area of operation of the EU,Spain fleet in the Indian Ocean is in the southwest region, similar 

to the EU,Portugal fleet. The EU,Spain and EU,Portugal fleets use similar operations, fleet dynamics, and 

both target mainly swordfish. However, the EU,Spain fleet is much larger (22 active EU,Spain vessels 

versus 6 for EU,Portugal in 2014), and operates in a much wider region. This may be the reason why the 

EU,Spain and EU,Portugal signals for the blue shark CPUE are different. 

¶ Alternative area stratifications (based on SST or other areas) makes very little difference on the CPUE 

standardisation process. 

¶ That targeting was accounted for using swordfish and blue shark ratios.  

EU,Portugal blue shark longline standardise CPUE 

138. The WPEB NOTED paper IOTCï2015ïWPEB11ï26 which provided an update of blue shark catches and 

standardised CPUE for the Portuguese pelagic longline fleet in the Indian Ocean, including the following abstract 

provided by the authors: 

ñThe Portuguese pelagic longline fishery in the Indian Ocean started in the late 1990ôs, targeting mainly 

swordfish in the southwest region. A effort has been made by the Portuguese Institute for the Ocean and 

Atmosphere (IPMA) over the last years to collect of historical catch and effort data on this fishery since it 

started in the late 1990ôs to the present date, as well as vessel monitoring system (VMS) data. This working 

document analyses the catch, effort, nominal and standardized CPUE trends for blue shark captured by this 

fishery, and explores the use of targeting effects in the CPUE standardization process. Nominal annual 

CPUEs were calculated in biomass (kg/1000 hooks), and were standardized with Generalized Linear Mixed 

Models (GLMMs) using year, quarter, season, targeting, and area:season interactions as fixed effects, and 

vessel as random effects. Model goodness-of-fit and comparison was carried out with the Akaike Information 

Criteria (AIC), and model validation with residual analysis.ò ï (see paper for full abstract) 

139. The WPEB NOTED the following: 

¶ Most effort was concentrated in the southwest Indian Ocean, and the Indian Ocean stratification was 

much larger, and may not be representative for other areas in the North and East.  

¶ The authors produced a CPUE standardisation only for the southwest Indian Ocean core area of operation 

of this fleet. This was carried out by the authors during the meeting and the results were shared. Using 

only the core area produced little differences in the final standardised blue shark CPUE for the 

EU,Portugal fleet. 

¶ It is possible to compare number versus weight based CPUEs based on observer data, available for this 

fleet since 2011. 

¶ It is possible to compare nominal CPUE trend between EU,Spain and EU,Portugal by areas, as both fleets 

operate in similar ways. Nominal patterns could be examined and submitted at subsequent WPEB 

meetings. 

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

not accounted for. Selection of data using seasonality is important as well, and should be further explored. 

¶ Is may be useful to present nominal CPUE pattern of EU,Portugal fleet by area. 

¶ The sensitivity analysis presented on targeting effects using ratios and cluster analysis, demonstrated that 

in this case, where most catches are composed by only 2 species (blue shark and swordfish), the final 

clusters are similar to the ratios and as such there is almost no differences in using ratios or cluster. In 

some other cases (namely Taiwan,China) PCA analysis have also been used and explained the targeting 

effects better in the standardisation process, and this could be explored in the future. The authors 

explained that in this case where. 

Japan blue shark longline standardised CPUE: observer data 

140. The WPEB NOTED paper IOTCï2015ïWPEB11ï30 Rev_1 which provided an update of standardised CPUE of 

blue shark in the Indian Ocean estimated from observer data in the period between 1992 and 2014, including the 

following abstract provided by the authors: 

ñThis document provided the update of standardized CPUE (catch number per 1000 hooks) of blue shark 

caught by Japanese longline fishery in the Indian Ocean, based on Japanese observer data conducted 



IOTCï2015ïWPEB11ïR[E] 

Page 25 of 117 

between 1992 and 2014. As the operation observed in 2013 strongly biased to certain area, the 

standardization was conducted without the data of 2013. The model selection based on information criteria 

and statistical test suggested the zero-inflated negative binomial GLM was the best model among three type 

of GLM (Poisson FLM, zero-inflated Poisson GLM and zero-inflated negative binomial GLM). Throughout 

the period analyzed, the standardized CPUE indicated relatively stable trend except fluctuation between 1998 

and 2000. The estimate of 2013 was not obtained in this study, however, neither continuously increasing nor 

decreasing trend of abundance was suggested in this analysis.ò 

141. The WPEB NOTED the following: 

¶ This analysis was based on coverage by area (SE and SW from southern bluefin tuna targeting sets). The 

difference between fisheries operating here and the entire Indian Ocean needs to be examined. The spatial 

extent and coverage of fleet activities has reduced substantially from the historic period. 

¶ The percentage of positive sets should be reported in subsequent years. 

Japan blue shark longline standardised CPUE: logbook data 

142. The WPEB NOTED paper IOTCï2015ïWPEB11ï50 which provided an update of CPUE and catch for blue shark 

caught by Japanese longliner during 1971 to 1993 in the Indian Ocean, including the following abstract provided 

by the authors: 

ñThis document paper presents the estimates of catch-per-unit-of-effort (CPUE) and catch of the blue shark 

caught by Japanese longline fishery in the Indian Ocean during 1971-1993 with the improvement of 

standardization methods. CPUE was standardized using zero-inflated negative binomial model after the data 

filtering on the basis of more than 54 % reporting rate (RR; number of sets with ñsharksò recorded/total 

number of sets). A stepwise approach is used to choose the preferred explanatory variables and the best 

model is selected based on the AIC. Annual changes in the CPUE suggested that the historical population 

trend of blue shark during 1971-1993 were relatively stable with annual fluctuations. Annual changes in total 

catch number had increased until mids 1980s and then decreased until 1990.ò 

143. The WPEB CONGRATULATED  the authors on the improvements made to the standardisation of blue shark 

CPUE for the Japanese longline fleet operating in the Indian Ocean.  

144. The WPEB NOTED the following: 

¶ The filtered data produced using approaches presented in paper IOTCï2015ïWPEB11ï51 (see below) 

were analysed using stepwise regressions.  

¶ Flat trend and slightly different than nominal trend was quite different from what was reported in 

previous Working party (IOTCï2014ïWPEB10ï26) (see Fig. 1). 

¶ All fleet operations were used (not only southern bluefin tuna areas). Northern and Southern areas were 

covered in fishing effort prior to 1993 As such, the analysis may not be representative of the entire Indian 

Ocean. 
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Fig. 1. Differences in the approaches presented between the 2012 and 2015 WPEB meetings. The 2015 analysis uses a 

filtered data set with sets of a reporting rate of 54% on set by set operations, versus the 2012 analysis which used vessels 

where reporting rates were exceeding 80% (based on an ICCAT study). 

Taiwan,China blue shark standardise CPUE 

145. The WPEB NOTED paper IOTCï2015ïWPEB11ï52 Rev_1 which provided an updated and revised standardised 

catch rate of blue sharks caught by the Taiwan,China longline fishery in the Indian Ocean, including the following 

abstract provided by the authors: 

ñThe blue shark catch and effort data from observersô records of Taiwanese large longline fishing vessels 

operating in the Indian Ocean from 2004-2013 were analyzed. Based on the fishing grounds of the target 

species, three areas, namely, A (north of 10ºN), B (10ºN-10ºS), and C (south of 10ºS), were categorized. To 

cope with the large percentage of zero shark catch, the catch per unit effort (CPUE) of blue shark, as the 

number of fish caught per 1,000 hooks, was standardized using a two-step delta-lognormal model that treats 

the proportion of positive sets and the CPUE of positive catches separately. Standardized indices with 95% 

bootstrapping confidence intervals were reported. The standardized CPUE showed a stable trend for blue 

sharks from 2004 to 2008 and increased steadily thereafter with peaks in 2012 and 2013. The sharply increase 

of CPUE in this period might be because most observersô data were collected in area C where high blue 

shark catch rate and low zero-catch of blue shark occurred in that year. The results obtained in this study 

can be improved if longer time series observers' data are available.ò 

146. The WPEB NOTED the following: 

¶ Area C was driving the CPUE up if effort shifted to southern bluefin tuna area where blue shark density 

higher than other areas. 

¶ reconsideration of model structure of CPUE standardisation should be undertaken, as Area A has almost 

no information, Area B was primarily driven by bigeye tuna tropical areas and Area C contains sets 

targeting two different species (southern bluefin tuna and albacore).  

¶ unrealistic sudden large increases in CPUE in Area C would be due to the change of operational pattern 

such as shift of targeting or fishing ground, and thus this increase should not reflect actual dynamics of 

population in Area A. Using a target cluster or some other factor to explain these changes in targeting 

needs to be considered further. 

¶ to use larger number of categories for HPB explanatory variables as Taiwan,China longline vessels 

actually targets 4 or more species in the period analysed. 

¶ the authors recalculated standardised CPUE of blue shark caught by Taiwan,China longline vessels. 

147. The WPEB NOTED that based on these advises, CPUE of Taiwan,China longline vessels was recalculated using 

a revised model. First, data of vessels believed to target shark (apparently lower zero catch ratio than others) 

recorded in 2012 and 2013 was eliminated from the analysis. Area stratification were re-designed for four areas 

(A (north of 10ºS, east to 70ºE), B (north of 10ºS, 70ºE-120ºE), C (south of 10ºS, 20ºE-60ºE), D (south of 10ºS, 

60ºE-120ºE)) and the effect of gear configuration (HPB) was categorised into the four classes of 1-9, 10-12, 13-

14, and >=15 to adjust the change of CPUE by different target species. With these modifications, unrealistic sudden 

decrease was disappeared (Fig. 2) and the model seems adequately adjusted the effect of target species, operational 

area and season. The new Taiwan,China CPUE was subsequently used for the input of stock assessment models 

of blue shark.  



IOTCï2015ïWPEB11ïR[E] 

Page 27 of 117 

 

Fig. 2. Blue Shark. Taiwan,China revised blue shark CPUE, nominal and standardised. 

8.2.2 CPUE discussion summary 

148. The WPEB NOTED that possible interactions of year with other covariates could be explored. 

149. The WPEB REQUESTED that any future CPUE analysis papers include model comparisons and residual 

diagnostics, as per the óGuidelines for the presentation of CPUE standardisations and stock assessment modelsô 

adopted by the SC in 2014 (IOTCï2015ïWPEB11ïINF01). Comparison of catch to derived CPUE should be 

examined and detailed in the meeting paper. 

150. The WPEB NOTED a broader issue of using number or weights for standardisation, and what may be a better 

way to standardise. The issue was examined in ICCAT and found not to be problematic if the same sizes were 

targeted, but could produce bias the analysis if different size categories are caught and used in the standardisation. 

151. The WPEB NOTED the following regarding the state of CPUE analysis for fleets with important catches of blue 

shark in the IOTC area of competence: 

¶ Uncertainty remains on the representativeness of the spatial coverage and appropriate spatial units for the 

CPUE standardisation for some fleets.  

¶ Trends in standardised CPUE differ among fleets that operate in the same area, and efforts should be made 

to understand why there are these differences for the main longline fleets operating in similar areas. 

¶ Fleet effects should be examined in subsequent years, and appropriate methods of dealing with zero catches 

using alternative methods, like the hurdle models (e.g. Delta approach), and zero inflated models should be 

explored.  

¶ In general the methods to deal with bycatch species in longline fisheries have improved substantially. 

152. The WPEB AGREED that study of environmental data (e.g. climate index and/or factors affecting catchability) 

in relation with CPUE changes should be encouraged as an important tool in understanding short-term CPUE 

spikes.    

153. The WPEB NOTED that of the blue shark CPUE series available for assessment purposes, the EU,Portugal, 

EU,Spain, Japan and Taiwan,China series are to be used in the final stock assessment models in 2015, for the 

reasons discussed above (Fig. 3). 

¶ EU,Spain (2001ï2013) from document IOTCï2015ïWPEB11ï25. 

¶ EU,Portugal (2000ï2014) from document IOTCï2015ïWPEB11ï26. 

¶ Japan (early 1975ï1993; late 1992ï2014) from documents IOTCï2015ïWPEB11ï30 Rev_1, IOTCï

2015ïWPEB11ï51. 

¶ Taiwan,China (2004ï2012) from document IOTCï2015ïWPEB11ï52 Rev_1. 
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Fig. 3.  Blue shark: Comparison of the blue shark standardised CPUE series for the longline fleets of Japan (early, 1975ï

1993), Japan (late, 1992ï2014), EU,Portugal (2000ï2014), EU,Spain (2001ï2013), and Taiwan,China (2004ï2012). 

8.2.3 Stock assessments (including data poor approaches) 

Blue shark: Summary of stock assessment models in 2015 

154. The WPEB NOTED Table 3 which provide an overview of the key features of each of the stock assessments 

presented in 2015 for the Indian Ocean-wide assessments (3 model types). Similarly, Table 4 (IOTC Data) and 

Table 5 (Trade Data) provides a summary of the assessment results. 

Table 3. Blue shark: Indian Ocean-wide assessments. Summary of final stock assessment model features as applied to 

the Indian Ocean blue shark resource in 2015.  

Model feature 
BSSPM 

(Doc# 27) 

SRA 

(Doc# 49) 

SS3 

(Doc# 28 Rev_1) 

Software availability Private 
Martell and 

Froese 2012 
NMFS toolbox 

Population spatial structure / areas 1 1 1 

Number CPUE Series 4 No 5 

Uses Catch-at-length/age No No Yes 

Age-structured No No Yes 

Sex-structured No No Yes 

Number of Fleets 1 1 8 

Stochastic Recruitment No No Yes 

Table 4. Blue shark: Indian Ocean-wide summary of key management quantities from the assessments undertaken in 

2015, using IOTC data, as the basis for historical catch estimates. Point estimates are the median values across all 

models. 

Management quantity 
BSSPM 

(Doc# 27) 

SRA 

(Doc# 49) 

SS3 

(Doc# 28 Rev_1) 

2014 catch estimate (t) 33,714 

Mean catch from 2010ï

2014 (t) 
29,629 

h (steepness) (base case) n.a. n.a. 0.5 

MSY (1,000 t) 

(80% CI; range*) 

33.20 

(17.14ï62.78)* 

19.47 

(12.1ï28.2) 

9.53 

(4.61ï15.64)* 

Data period (catch) 1950ï2014 1950ï2014 1971-2014 

CPUE series 

LL: Japan; 

EU,Portugal; 

EU,Spain; 

Taiwan,China 

n.a. LL: Japan, 

EU,Portugal, 

EU,Spain, 

Taiwan,China 
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CPUE period 

Japan (1992-

2014);  

EU,Portugal 

(2000-2014); 

EU,Spain (2001-

2013); 

Taiwan,China 

(2004-2014) 

n.a. Japan, early 

(1971-1992) 

Japan late (1992-

2014) (2013 n.a.) 

EU,Portugal 

(2000-2014) 

EU,Spain (2001-

2013) 

Taiwan,China 

(2004-2013) 

FMSY 
(80% CI; range*) 

0.15 

(0.10ï0.24)* 

0.12 

(0.05ï0.21) 

0.14 

(0.06ï0.23)*  

SBMSY or *BMSY (1,000 t) 

(80% CI; range*) 

226.15 

(117.71ï331.79)* 
n.a. 

16.50 

(13.30ï27.00)*  

F2014/FMSY 

(80% CI; range*) 

0.87 

(0.30ï2.48)* 

1.53 

(0.51ï3.10) 

3.53 

(1.13ï15.68)* 

B2014/BMSY 

(80% CI; range*) 

1.31 

(0.70ï2.15)* 

1.09 

(0.84ï1.36) 
n.a. 

SB2014/SBMSY 

(80% CI; range*) 
n.a. n.a. 

0.98 

(0.58ï1.66)*  

B2014/B1950 

(80% CI; range*) 

0.66 

(0.35ï1.08)* 

0.55 

(0.42ï0.68) 
n.a. 

SB2014/SB1971 

(80% CI; range*) 
n.a. n.a. 

0.42 

(0.28ï0.65)*  

B2014/B1950, F=0 (80% CI; 

range*) 
n.a. n.a. n.a. 

SB2014/SBcurrent, F=0 

(80% CI; range*) 
n.a. n.a. n.a. 

* órangeô is a minimum and maximum value of models examined. LL = longline; n.a. = not available 

Table 5. Blue shark: Indian Ocean-wide summary of key management quantities from the assessments undertaken in 

2015, using Trade data, as the basis for historical catch estimates. Point estimates are the median values across all 

models. 

Management quantity 
BSSPM 

(Doc# 27) 

SRA 

(Doc# 49) 

SS3 

(Doc# 28 Rev_1) 

2014 catch estimate (t) 141,571 

Mean catch from 2010ï

2014 (t) 
129,126 

h (steepness) (base case) n.a. n.a. 0.5 

MSY (1,000 t) 

(80% CI; range*) 

 149.38 

(83.39ï269.78)* 

95.05 

(71.60ï156.90) 

56.89 

(28.24ï84.86)*  

Data period (catch) 1980ï2014 1950ï2014 1971ï2014 

CPUE series 

LL: Japan; 

EU,Portugal; 

EU,Spain; 

Taiwan,China 

n.a. LL: Japan, 

EU,Portugal, 

EU,Spain, 

Taiwan,China 

CPUE period 

Japan (1992-

2014);  

EU,Portugal 

(2000-2014); 

EU,Spain (2001-

2013); 

Taiwan,China 

(2004-2014) 

n.a. Japan, early 

(1971-1992) 

Japan late (1992-

2014) (2013 n.a.) 

EU,Portugal 

(2000-2014) 

EU,Spain (2001-

2013) 

Taiwan,China 

(2004-2013) 

FMSY 
(80% CI; range*) 

0.16 

(0.10ï0.24)* 

0.11 

(0.05ï0.21) 

0.14 

(0.06ï0.23)* 

SBMSY or *BMSY (1,000 t) 

(80% CI; range*) 

995.93 

(559.51ï
n.a. 

92.6 

(77.7ï147.00)*  
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1,391.51)* 

F2014/FMSY 

(80% CI; range*) 

 0.90 

(0.30ï2.55)* 

1.38 

(0.38ï2.02) 

2.52 

(0.96ï10.48)* 

B2014/BMSY 

(80% CI; range*) 

 1.25 

(0.57ï2.13)* 

1.05 

(0.97ï1.50) 
n.a. 

SB2014/SBMSY 

(80% CI; range*) 
n.a. n.a. 

1.01 

(0.57ï1.52)* 

B2014/B1950 

(80% CI; range*) 

 0.62 

(0.28ï1.06)* 

0.53 

(0.49ï0.75) 
n.a. 

SB2014/SB1971 

(80% CI; range*) 
n.a. n.a. 

0.42 

(0.27ï0.59)* 

B2014/B1950, F=0 (80% CI; 

range*) 
n.a. n.a. n.a. 

SB2014/SBcurrent, F=0 

(80% CI; range*) 
n.a. n.a. n.a. 

* órangeô is a minimum and maximum value of models examined. LL = longline; n.a. = not available 

Bayesian State-Space Production Model (BSSPM): Blue shark 

155. The WPB NOTED paper IOTCï2015ïWPEB11ï27 which provided a preliminary stock assessment of blue shark 

caught in Indian Ocean using a Bayesian State-Space Production Model (BSSPM), including the following 

abstract provided by the authors:  

ñBayesian state-space models were fitted to four standardized catch rates of blue shark (Prionace glauca) 

caught in the Indian Ocean. Estimations of catches as reported in the IOTC databases were the base case, 

though alternative estimation of catches was considered in the sensitivity analyses. Uncertain is high as 

indicated by the wide posteriors of parameters. The preliminary estimations showed in this paper indicate 

that biomass of blue shark population is above the biomass at MSY, but the harvest rate is close or above 

the harvest rate at MSY.ò  

156. The WPB NOTED the key assessment results for the BSSPM as shown below (Tables 6 and 7a and b; Fig. 4). 

Note that K2MSM projections were not run due to large uncertainty in catch estimates. 

Table 6. Blue shark: Key management quantities from the BSSPM assessment, for the Indian Ocean. Point estimates 

are medians across all models. 

Management Quantity 
Aggregate Indian Ocean 

(IOTC -DB) 

Aggregate Indian Ocean 

(TRADE-DB) 

2014 catch estimate (t) 33,714 141,571 

Mean catch from 2010ï2014 (t) 29,629 129,126 

MSY (1000 t) (range across all models)  (17.14ï62.78)  (83.39ï26.98) 

Data period (catch) 1950ï2014 1980ï2014 

FMSY (range*) 
0.15 

 (0.10ï0.24) 

0.16 

 (0.10ï0.24) 

SBMSY or *BMSY (1,000 t) (range*) 
226.15 

 (117.71ï331.79)* 

995.93 

(559.51ï1,391.51)* 

F2014/FMSY (range*) 
0.87 

(0.30ï2.48)* 

0.90 

(0.30ï2.55)* 

B2014/BMSY (range*) 
 1.31 

(0.70ï2.15)* 

1.25 

(0.57ï2.13)* 

SB2014/SBMSY (range*) n.a. n.a. 

B2014/B1950 (range*) 
0.66 

(0.35ï1.08)* 

0.62 

(0.28ï1.06)* 

SB2014/SB1971 (range*) n.a. n.a. 

B2014/B1950, F=0 (range*) n.a. n.a. 

SB2014/SBcurrent, F=0 (range*) n.a. n.a. 

* órangeô is a minimum and maximum value of models examined. n.a.: not available 

 



IOTCï2015ïWPEB11ïR[E] 

Page 31 of 117 

Aggregate Indian Ocean (IOTC -DB) Aggregate Indian Ocean (TRADE-DB) 

  
Fig. 4. Blue shark: BSSPM aggregated Indian Ocean assessment Kobe plot for the median values of the last point. 

Circles stand for the calculations based on IOTC estimations of catches, while triangles stand for the calculations based 

on estimations of catches based on trade markets. CPUE series: Japan 1992ï2014 (JPN.Later); EU,Portugal 2000ï14 

(PRT); EU,Spain 2001ï13 (SPN); and Taiwan,China 2004ï14 (TWN).  

 

Table 7a. Blue shark: BSSPM aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) 

of violating the MSY-based reference points for nine constant catch projections using IOTC DB (average catch level 

from 2012ï14 (31,759 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years. Note: K2MSM projections 

were not run due to large uncertainty in catch estimates. 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 31,759 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(19,055t) 
70% 

(22,231 t) 
80% 

(25,407 t) 
90% 

(28,583 t) 
100% 

(31,759 t) 
110% 

(34,935 t) 
120% 

(38,110 t) 
130% 

(41,286 t) 
140% 

(44,462 t) 

B2017 < BMSY          

F2017 > FMSY          

          

B2024 < BMSY          

F2024 > FMSY          

Table 7b. Blue shark: BSSPM aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) 

of violating the MSY-based reference points for nine constant catch projections using TRADE DB (average catch level 

from 2012ï14 (134,212 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years. Note: K2MSM projections 

were not run due to large uncertainty in catch estimates. 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 134,212 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(80,527 t) 
70% 

(93,948 t) 
80% 

(107,369 t) 
90% 

(120,790 t) 
100% 

(134,212 t) 
110% 

(147,663 t) 
120% 

(161,054 t) 
130% 

(174,475 t) 
140% 

(187,896 t) 

B2017 < BMSY          

F2017 > FMSY          

          

B2024 < BMSY          

F2024 > FMSY          

157. The WPEB NOTED the following with respect to the BSSPM modelling approach presented at the meeting: 

¶ Models fitted using the catches estimations of IOTC converged fast, but the convergence of models 

fitted to catches estimated based on trade were more difficult to achieve. 

¶ Most of the datasets do not convey information about the parameters of the models. 

¶ Priors of r strongly affects the posterior distributions of MSY and current stock status. 

¶ Uncertainties on the estimations of parameters and of the benchmarks were high as indicated by the 

wide credibility intervals as calculated based on the posterior distributions. 
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¶ CPUE series were conflictive. Calculations based on the Portuguese time series indicate that the stock 

is probably overfished or subject to overfishing, while the calculations based on the other series indicate 

the stock have been not overfished in the last few years. Estimations of benchmarks (e.g. Fmsy) as 

calculated using IOTC catches or Trade catches were very different due to the large differences of the 

scales of the catch estimations. However, the time trends of the F/Fmsy and B/Bmsy ratios were similar. 

¶ Estimations of MSY were close to the recent catches, which is an indication that the catches should not 

increase in the future. 

¶ K2MSM projections were not run due to large uncertainty in catch estimates. 

Stock Reduction Analysis (SRA): Blue shark 

158. The WPB NOTED paper IOTCï2015ïWPEB11ï49 Rev_1 which provided a stock assessment of blue shark in 

the Indian Ocean using a Stock Reduction Analysis (SRA), including the following abstract provided by the 

authors:  

ñWe conduct stock assessments for Indian Ocean blue shark using data poor approaches. We used a catch-

based stock reduction analysis method. The method is based on a classical biomass dynamics model, 

requires only catch history but not fishing effort or CPUE. Known population growth rate will improve the 

assessment result. In this paper, we assume that the species analysed, in the whole Indian Ocean belong to 

a single stock and the population size in 1950 is the virgin biomass, and is also equal to their carrying 

capacities. We use recently updated catch data in the analysis. For blueshark the geometric mean virgin 

biomass was about 173.3 to 559.7 thousand tonnes, and the intrinsic population growth rate is about 0.245 

(0.08-0.73 95% CI). The entire stock can support a MSY of nearly 19.1 thousand tonnes. Catch levels in 

recent year may have been too high, and likely overfishing is occurring on the stock. Using Trade based 

data indicated that the yield targets were higher, 95K though relative reference points on both F and B 

were between 1.38 and 1.53 (F2014/FMSY) and 1.05-1.09 (B2014/BMSY). Estimates for B0 also differed 

substantially when trade based catches were used (1.1-2.6 Mt), but more plausible for an area like the 

Indian Ocean.ò  

159. The WPB NOTED the key assessment results for the SRA as shown below (Tables 8 and 9a, b; Fig. 5). 

Table 8. Blue shark: Key management quantities from the SRA assessment, for the Indian Ocean. Point estimates are 

the geometric means. Point estimates are the median values across all models. 

Management Quantity 
Aggregate Indian Ocean 

(IOTC -DB) 

Aggregate Indian Ocean 

(TRADE-DB) 

2014 catch estimate (t) 33,714 141,571 

Mean catch from 2010ï2014 (t) 29,629 129,126 

MSY (1000 t) (80% CI) 
19.47 

(12.10ï28.20) 

95.05 

(71.60ï156.90) 

Data period (catch) 1950ï2014 1950ï2014 

FMSY (80% CI) 
0.12 

(0.05ï0.21) 

0.11 

(0.05ï0.21) 

SBMSY or *BMSY (1,000 t) (80% CI) n.a. n.a. 

F2014/FMSY (80% CI) 
1.53 

(0.51ï3.10) 

1.38 

(0.38ï2.02) 

B2014/BMSY (80% CI) 
1.09 

(0.84ï1.36) 

1.05 

(0.97ï1.50) 

SB2014/SBMSY (80% CI) n.a. n.a 

B2014/B1950 (80% CI) 
0.55 

(0.42ï0.68) 

0.53 

(0.49ï0.75) 

SB2014/SB1950 (80% CI) n.a. n.a. 

B2014/B1950, F=0 (80% CI) n.a. n.a 

SB2014/SB1950, F=0 (80% CI) n.a. n.a 

n.a.: not available 
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Aggregate Indian Ocean (IOTC -DB) Aggregate Indian Ocean (TRADE-DB) 

  

  
Fig. 5. Blue shark: SRA aggregated Indian Ocean assessment Kobe plot  showing stock status indicator for the last point 

(2014) across all feasible (~14,000) options for the IOTC DB (left panel) and TRADE based datasets (right panel). 

 

Table 9a. Blue shark: SRA aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of 

violating the MSY-based reference points for nine constant catch projections using IOTC DB (average catch level from 

2012ï14 (31,759 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 31,759 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(19,055t) 
70% 

(22,231 t) 
80% 

(25,407 t) 
90% 

(28,583 t) 
100% 

(31,759 t) 
110% 

(34,935 t) 
120% 

(38,110 t) 
130% 

(41,286 t) 
140% 

(44,462 t) 

B2017 < BMSY 19 23 27 31 35 39 42 46 50 

F2017 > FMSY 48 58 68 76 84 91 97 100 100 

          

B2024 < BMSY 31 41 52 61 70 78 85 92 96 

F2024 > FMSY 46 59 72 82 91 98 100 100 100 

Table 9b. Blue shark: SRA aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of 

violating the MSY-based reference points for nine constant catch projections using TRADE DB (average catch level 

from 2012ï14 (134,212 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years. 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 134,212 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(80,527 t) 
70% 

(93,948 t) 
80% 

(107,369 t) 
90% 

(120,790 t) 
100% 

(134,212 t) 
110% 

(147,663 t) 
120% 

(161,054 t) 
130% 

(174,475 t) 
140% 

(187,896 t) 

B2017 < BMSY 3 5 6 8 10 12 14 16 18 

F2017 > FMSY 19 26 34 43 52 60 68 76 82 

          

B2024 < BMSY 0 6 16 25 34 42 50 58 65 

F2024 > FMSY 19 26 37 48 59 70 80 88 95 

160. The WPEB NOTED the following with respect to the SRA modelling approach presented at the meeting: 

¶ The data was highly uncertain and given it relies only on catch data this method is probably not 

appropriate. 

¶ As there is a high degree of uncertainty in the Indonesian catch, and this fishery needs to be examined 

carefully as it accounts for close to 60% of the catch. 
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¶ The results were consistent with a much more complex approach. Even though itôs driven by the catch 

the relative values of current biomass to optimal levels remain consistent across approaches. 

¶ Trade based estimates provided more plausible results on B0 versus the IOTC DB, and was consistent 

with values estimated in the Pacific Ocean and Atlantic Ocean. 

Stock Synthesis III (SS3) 

161. The WPB NOTED paper IOTCï2015ïWPEB11ï28 Rev_2 which provided a stock assessment for blue shark in 

the Indian Ocean using Stock Synthesis III (SS3), including the following abstract provided by the authors:  

ñThis paper presents the first stock assessment of blue shark in the Indian Ocean. The assessment uses the 

stock assessment model and computer software known as Stock Synthesis (version 3.24f 

http://nft.nefsc.noaa.gov/Download.html). The blue shark assessment model is an age structured (30 

years), spatially aggregated (1 region) and two sex model. The catch, effort, and size composition of catch, 

are grouped into 8 fisheries covering the time period from 1971 through 2014. Data collected previous to 

1971 are not considered in this analysis. Blue sharks are most often caught as bycatch in the Indian Ocean 

tuna fisheries, though some directed mixed species (sharks and tunas/billfish) fisheries do exist. 

Commercial reporting of landings has been minimal, as has information regarding the targeting and fate 

of blue sharks encountered in the fisheries. Useful data on catch and effort is mostly limited to recent years, 

a time series of historical catch has been estimated based on reported effort and observed catch rates.  

Multiple data gaps relating to the true state of nature with respect to catch and abundance trends were 

overcome through the use of integrated stock assessment techniques and the inclusion of alternative data.ò  

162. The WPB NOTED the key assessment results for the SS3 as shown below (Tables 10 and 11a, b; Fig. 6). 

Table 10. Blue shark: Key management quantities from the SS3 assessment, for the Indian Ocean. Point estimates are 

the median values across all models. 

Management Quantity 
Aggregate Indian Ocean 

(IOTC Catch) 

Aggregate Indian Ocean 

(Trade Catch) 

2014 catch estimate (t) 33,714 141,571 

Mean catch from 2010ï2014 (t) 29,628 129,199 

MSY (1000 t) (80% CI) 
9.53 

(4.61ï15.64) 

56.89 

(28.24ï84.86) 

Data period (catch) 1971ï2014 1971ï2014 

FMSY (range*) 
0.14* 

(0.06ï0.23) 

0.14* 

(0.06ï0.23) 

SBMSY or *BMSY (1,000 t) (range*) 
16.50 

(13.30ï27.00)  

92.6 

(77.7ï147.00)  

F2014/FMSY (range*) 
3.52 

(1.13ï15.68)  

2.52 

(0.96ï10.48) 

B2014/BMSY (range*) n.a. n.a. 

SB2014/SBMSY (range*) 
0.98 

(0.58ï1.66) 

1.01 

(0.57ï1.52) 

B2014/B1950 (range*) n.a. n.a. 

SB2014/SB1971 (range*) 
0.42 

(0.28ï0.65) 

0.42 

(0.27ï0.59) 

B2014/B1950, F=0 (range*) n.a. n.a. 

SB2014/SBcurrent, F=0 (range*) n.a. n.a. 

* órangeô is a minimum and maximum value of models examined. n.a.: not available 
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Aggregate Indian Ocean (IOTC -DB) Aggregate Indian Ocean (TRADE-DB) 

  
Fig. 6. Blue shark: SS3 aggregated Indian Ocean assessment Kobe plot for the 2014 estimate based on a range of models 

explored with varying steepness, and fits to CPUE series. Note that these are for different dataset, namely the IOTC DB 

and Trade based datasets (IOTC DB: left panel and TRADE DB: right panel). Note that one point is not shown on the 

left panel due to an extreme F2014/Fmsy value of 15.6. 

 

Table 11a. Blue shark: SS3 aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of 

violating the MSY-based reference points for nine constant catch projections using IOTC DB (average catch level from 

2012ï14 (31,759 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years. Note: K2MSM projections were 

not run due to large uncertainty in catch estimates. 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 31,759 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(19,055t) 
70% 

(22,231 t) 
80% 

(25,407 t) 
90% 

(28,583 t) 
100% 

(31,759 t) 
110% 

(34,935 t) 
120% 

(38,110 t) 
130% 

(41,286 t) 
140% 

(44,462 t) 

B2017 < BMSY          

F2017 > FMSY          

          

B2024 < BMSY          

F2024 > FMSY          

Table 11b. Blue shark: SS3 aggregated Indian Ocean assessment Kobe II Strategy Matrix. Probability (percentage) of 

violating the MSY-based reference points for nine constant catch projections using TRADE DB (average catch level 

from 2012ï14 (134,212 t), ± 10%, ± 20%, ± 30% and ± 40%) projected for 3 and 10 years. Note: K2MSM projections 

were not run due to large uncertainty in catch estimates. 

Reference point 

and projection 

timeframe 

Alternative catch projections (relative to the average catch level from 2012ï2014, 134,212 t) and 

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

(Btarg = BMSY; Ftarg = FMSY) 

 
60% 

(80,527 t) 
70% 

(93,948 t) 
80% 

(107,369 t) 
90% 

(120,790 t) 
100% 

(134,212 t) 
110% 

(147,663 t) 
120% 

(161,054 t) 
130% 

(174,475 t) 
140% 

(187,896 t) 

B2017 < BMSY          

F2017 > FMSY          

          

B2024 < BMSY          

F2024 > FMSY          

163. The WPEB NOTED the following with respect to the SS3 modelling approach presented at the meeting: 

¶ The growth parameters used were from other oceans. Region-specific growth parameters should be used 

in future assessments.  

¶ CPUE series does not run the entire length of the catch and could be problematic in the model fitting.  
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¶ Length composition catch size changes seasonally and yearly, and a yearly model cannot address this. 

Quarterly models are possible only if data were available at that step. Seasonality should be examined in 

future models. 

¶ The initial values of steepness used were lower than those used for the north Atlantic (Steepness of 0.73, 

adopted for the north Atlantic blue shark), and subsequent runs included the range 0.3ï0.7. 

¶ There were critical data issues. Alternative catch series should be examined if available. A lot of time 

was spent on adjusting the final three years of the trade based estimates using the target species catch 

data from the IOTC database which are likely to be severe underestimates. The trade base estimates 

provided more plausible estimates of virgin biomass given that they were on a scale more similar to the 

north Atlantic and Pacific oceans.  

 

¶ No K2MSM matrices were generated as there was a large uncertainty in the catch series. 

8.2.4 Selection of Stock Status indicators for blue shark  

164. NOTING  that the standardised CPUE series produced in 2015 were often conflicting, and that the catch series 

from the IOTC database were not considered realistic, the WPEB AGREED that using a range of model runs 

should be used in developing relative stock status advice, but not for absolute measures of biomass or yield. 

165. NOTING  the large advance in the current state of knowledge of blue shark in the Indian Ocean, and that the 

assessments carried out in 2015 were essentially giving the same outlook on the stock, the WPEB AGREED that 

the ensemble of information from the assessments should be used for developing stock status advice. 

Parameters for future analyses: CPUE standardisation and stock assessments 

166. The WPEB AGREED that in order to obtain comparable CPUE standardisations for shark species, the set of 

parameters detailed in Table 12, if available, could be used for the standardisation of CPUE analysis in 2016, 

which could then be used as indices of abundance for the stock assessments for blue shark (and other species if 

available). 

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

CPUE standardisation 

parameters/approach 
Value for CPUE standardisation 

Model ZIP Models, Delta-Log Normal/Poisson/Log-Normal/Tweedie 

Area As appropriate for each series 

CE Resolution Operational data on a one by one spatial resolution 

GLM Factors Year, Quarter, Area, HBF, environmental indicators, species ratios + interactions 

167. The WPEB NOTED that the model parameters contained in Table 13 were used fully or partially in the range of 

assessment models undertaken in 2015, and that for continuity purposes should be used for preliminary base case 

analysis, with appropriate sensitivity runs. Revision of the parameters should be undertaken prior to assessments 

being undertaken to ensure the most up to date, and region specific parameters are used. 

Table 13. Blue shark: Model parameters for potential use in future base case and sensitivity stock assessment runs. 

Biological parameters Value for assessments 

Sex ratio 1:1 

Age (longevity) 30+ years 

Natural mortality Sex specific and age specific, Age specific rates for 1 to 30 (Fe Males) are 0.366, 

0.245, 0.195, 0.168, 0.151, 0.139, 0.130, 0.124, 0.119, 0.115, 0.112, 0.110, 0.108, 

0.106, 0.1 (age 15+) 

Males (1-30) are 0.359, 0.245, 0.195, 0.166, 0.147, 0.134, 0.125, 0.118, 0.112, 0.108, 

0.104, 0.101, 0.099, 0.097, 0.095, 0.09 (15+) 

Growth formula 
VB Curves from Pacific used (Nakano 1995) k=0.15, linf= 234 for females. For males 

k=0.138, linf=274. 

Weight-length allometry Allometric, a=3.293e-006, b=3.225 

Maturity 50% mature at age 5, length-based logistic curve 

Fecundity 25 pups/female 

Stock-recruitment  Bev-Holt, h=0.3,0.5, 0.7 

Other parameters  

Fisheries LL specific, and MISC category should be split into shark-line, GN and others 

Abundance indices Japan CPUE, Portugal CPUE, Spain CPUE and Taiwan,China CPUE 

Selectivity Double Normal, Logistic 
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Review of data needs and way forward for the evaluation of shark stocks - catch data reconstruction 

168. NOTING  that reconstructing catch data is very important and will have a great impact in the models and 

projections, the WPEB AGREED that this issue be examined thoroughly in the upcoming years for assessment 

purposes. 

169. The WPEB REQUESTED that the WPEB Chairperson work with CPCs individually or jointly if possible, to 

develop and refine data which can be used in catch reconstruction. In doing so, full account should be taken of 

data quality with respect to deficiencies in accurate reporting, as well as for the estimation of catch and discards. 

This would be done in collaboration with the IOTC Secretariat inter-sessionally. CPCs should facilitate the sharing 

of information for this task, including information coming from national observer schemes, guaranteeing that it 

will be used under strict confidentiality rules. 

170. The WPEB AGREED that a short inter-sessional meeting is conducted with a small group of scientists to work 

mainly on blue shark catch data reconstruction to be used for stock assessment in subsequent years. The 

Chairperson and IOTC Secretariat shall work intersessional to develop a budget and seek funding for the meeting. 

171. The WPEB NOTED potential alternatives for catch estimates that could be used for comparative purposes, 

including estimating shark catches based on target species catches, generating catch estimates from shark fin trade 

data, from transhipment data and from shark catch rates and effort. These alternative catch estimates should be 

presented at future sessions of the WPEB for review and incorporation within the IOTC DB. In addition methods 

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

172. The WPEB NOTED that in the Indian Ocean there are more uncertainties than in other Oceans as there is less 

information on the fishery and biology. This information gap needs to be addressed with studies that address these 

critical uncertainties. 

8.3 Development of management advice for blue shark and update of the Executive Summary for the 

consideration of the Scientific Committee 

173. The WPEB ADOPTED the management advice developed for blue shark in IOTC fisheries for tuna and tuna-like 

species, as provided in the draft resource stock status summary and  REQUESTED that the IOTC Secretariat 

update the draft stock status summary for blue shark with the latest 2014 catch data (if applicable), and for the 

summary to be provided to the SC as part of the draft Executive Summary, for its consideration: 

o Blue sharks (Prionace glauca) ï Appendix IX 
 

9. OTHERS SHARKS AND RAYS 

9.1 Review new information on other shark and ray biology, stock structure, bycatch mitigation measures, 

fisheries and associated environmental data 

9.1.1 Value chain analysis: Madagascar shark fisheries 

174. The WPEB NOTED paper IOTCï2015ïWPEB11ï17 which provided a preliminary value chain analysis of shark 

fisheries in Madagascar, including the following abstract provided by the authors: 

ñMadagascarôs extensive (~6,500 km) coastline comprises the most diverse and extensive shallow marine 

habitats in the Western Indian Ocean, supporting an estimated 123 shark and ray species. Sharks have 

featured in Madagascarôs fisheries for at least 100 years, with exports recorded as early as the 1920ôs. 

Globally, shark fins are one of the most highly valued seafood items and represent a critical and significant 

source of cash for some of Madagascarôs isolated fishing communities. The global shark fin trade is estimated 

to be worth between US$400-500 million a year. Increases in the shark trade over the last two decades is 

closely linked to economic growth in China, where the market is concentrated, and the ripple effects of this 

increase in demand have been felt worldwide. Scientific estimates for the number of sharks killed annually 

can be up to 100 million individuals and sharks are on the whole overexploited. Today, thirty percent of all 

shark and ray species are now classified as Threatenedô or óNear Threatenedô with extinction according to 

the IUCN Red List, although this number is likely to be higher given that the status of almost half (47%) of 

shark species cannot be scientifically assessed due to a lack of data.ò ï (see paper for full abstract) 

175. The WPEB AGREED that the value chain analysis undertaken by the authors, was a useful addition to the work 

of the WPEB, especially as socio-economic studies have largely been neglected in the past. 

176. The WPEB WELCOMED  the work on the reconstruction of shark catches in the Madagascar waters and 

ENCOURAGED further effort focused on historical shark catch reconstruction.  

177. The WPEB NOTED that: 

¶ There is a substantial amount of sharks estimated to be caught by IUU vessels in Madagascar waters. 
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¶ Gillnets of a length from 2.5 to 7 kms are frequently used within the Madagascar EEZ, and more 

specifically in the Mozambique channel. 

178.  The WPEB REQUESTED that once the shark catch history reconstruction is complete, that the authors share it 

with the IOTC Secretariat and WPEB for addition to the overall IOTC database for shark catches. Similarly, the 

WPEB ENCOURAGED all IOTC CPCs to undertake similar shark catch reconstructions and report to the IOTC 

Secretariat in 2016. 

9.1.2 Sri Lanka shark fisheries 

179. The WPEB NOTED paper IOTCï2015ïWPEB11ï18 Rev_1 which examined the impact of policies on the 

conservation of sharks in the large pelagic fishery, including the following abstract provided by the authors: 

ñSharks are of great commercial importance in the marine fisheries sector in Sri Lanka. They are taken in 

large quantities for human consumption, especially to obtain shark fins, which is an export oriented product 

and to a lesser extent for the extraction of liver oil. Though pelagic shark catches are incidental to or a by-

catch of fisheries mainly targeting tuna in Sri Lanka, sharks are mostly harvested for their fins.   

 The annual shark production has been estimated at 4392, 3177, 1828 and 1611 MT respectively in 2011, 

2012, 2013 and 2014.ò ï (see paper for full abstract) 

180. The WPEB NOTED that the paper provided information on landings so the discarded quantities are unknown. 

181. The WPEB NOTED the difficulties with the identification of landed sharks which are not whole and 

ACKNOWLEDGED  the usefulness of shark identification cards in their sampling programme.  

9.1.3 Common thresher shark: Presence in the Indian Ocean 

182. The WPEB NOTED paper IOTCï2015ïWPEB11ï19 which examined whether the common thresher shark 

(Alopias vulpinus) occur in the tropical Indian Ocean, including the following abstract provided by the authors: 

ñPresence of common thresher shark Alopias vulpinus in the tropical Indian Ocean is questioned referring 

to absence of validated recent occurrences and doubtful observations in the past. Collection of georeferenced 

morphological data with simultaneous photo documentation and genetic sampling is suggested as a solution 

to resolve uncertainties in Alopiid species distribution, occurrence and abundance.ò 

183. NOTING  that Alopias vulpinus is unlikely to occur in tropical regions of the Indian Ocean, but is yet to be 

confirmed, the WPEB ENCOURAGED cooperation among CPCs for genetic and photo sampling in order to 

document any occurrence of Alopias vulpinus in these areas. 

184. The WPEB RECALLED  that any sampling program of thresher sharks must first be received and then approved 

by either the WPEB or by the Scientific Committee, as detailed paragraph 7 of IOTC Resolution 12/09 which 

states: 

Para. 7. ñScientific observers shall be allowed to collect biological samples (vertebrae, tissues, reproductive 

tracts, stomachs, skin samples, spiral valves, jaws, whole and skeletonised specimens for taxonomic works 

and museum collections) from thresher sharks that are dead at haulback, provided that the samples are 

part of the research project approved by the IOTC Scientific Committee (or IOTC Working Party on 

Ecosystems and Bycatch (WPEB)). In order to obtain the approval, a detailed document outlining the 

purpose of the work, number and type of samples intended to be collected and the spatio-temporal 

distribution of the sampling work must be included in the proposal. Annual progress of the work and a final 

report on completion of the project shall be presented to the IOTC WPEB and the IOTC Scientific 

Committee.ò 

9.1.4 Madagascar shark fisheries 

185. The WPEB NOTED paper IOTCï2015ïWPEB11ï21 Rev_1 which detailed shark catch characteristics for 

Malagasy longliners from 2010 to 2014, including the following abstract provided by the authors: 

ñFrom 2010 to 2014, Malagasy national fleet deployed on average 7 longliners less than 24 meters operating 

in the eastern part of Madagascar's EEZ. They deploy 800 to 1300 hooks per set and do short cruises of 4 to 

7 days to maintain their catch fresh. The main targeted species are tuna and swordfish but some billfish 

species and sharks are taken as bycatch. The evolution of shark catch by these longliners in recent years 

(from 2010 to 2014) is presented in this paper. The data have been collected from the catch declarations by 

the fishing companies. The total fish catch of the longliners is estimated at 1772 tons since 2010 with an 

average of 443 tons per year. The largest proportion of catches concerns the targeted species, primarily tunas 

(45%), then billfish (20%). Sharks represented 13% of catches. Note that the trend of total catch is decreasing 

since 2010, the same for sharks from 85 tons in 2010 to 45 tons in 2014. However, during the last for years, 

the catch per unit effort (CPUE) has been globally increased.ò ï (see paper for full abstract) 

186. The WPEB REQUESTED that the authors provide additional information on targeting, and tuna and billfish 

species catch composition in future analysis in order to better understand shark catch levels reported as bycatch. 
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187. The WPEB NOTED that Madagascar currently does not collect information on shark species at landing sites. 

However there are plans to improve port sampling activities in the coming year with one aim of improving the 

quality of species identification and catch data. 

188. The WPEB ENCOURAGED Madagascar to incorporate data collected by observers in their analysis to extend 

the assessment of impacts on the local longline fishery on bycatch species. 

9.1.5 Oceanic whitetip shark purse seine catches 

189. The WPEB NOTED paper IOTCï2015ïWPEB11ï29 which detailed interactions of oceanic whitetip sharks with 

the tuna purse seine fisheries in the Indian Ocean, including the following abstract provided by the authors: 

ñThe interaction between Oceanic whitetip sharks (OCS) and the purse seine fishery in the western Indian 

Ocean was analyzed, in order to investigate the potential of using this fisheryôs database to derive abundance 

indexes and determine population trends for the species. Observer data from the French purse seine fleet 

combined with a historic database from the Soviet Union were used in the analyses. The combined time series 

spanned from 1986 to 2014. A well-marked change on the proportion of Fishing Aggregating Devices (FADs) 

with the presence of oceanic whitetip sharks was observed, fluctuating around 20% from mid 80ôs to mid 

90ôs and dropping to less than 10% as from 2005.ò ï (see paper for full abstract) 

190. The WPEB ENCOURAGED the authors to continue this study, in particular to make attempts to include numbers 

of sharks into modelling approaches, and to make an attempt to develop indicators of oceanic whitetip shark 

population abundance that could be useful for the assessment purposes in the future. 

9.2 Review of new information on the status of other sharks 

9.2.1 Nominal and standardised CPUE indices  

191. The WPEB NOTED that as no new CPUE indices for other sharks were presented in 2015, in accordance with 

the Program of Work. 

9.2.2 Selection of Stock Status indicators for other sharks  

192. The WPEB AGREED that as no new information was presented for other shark species in 2015, that previous 

indicators (if any), as well as the most recent catch estimates would be used to update the management advice 

from last year. 

9.3 Development of management advice on the status of other shark stocks and update of other shark species 

Executive Summaries for the consideration of the Scientific Committee 

193. The WPEB ADOPTED the management advice developed for a subset of other shark species commonly caught 

in IOTC fisheries for tuna and tuna-like species, as provided in the draft resource stock status summaries and  

REQUESTED that the IOTC Secretariat update the draft stock status summary for sharks with the latest 2014 

catch data (if applicable), and for the summary to be provided to the SC as part of the draft Executive Summary, 

for its consideration: 

o Oceanic whitetip sharks (Carcharhinus longimanus) ï Appendix X 

o Scalloped hammerhead sharks (Sphyrna lewini) ï Appendix XI 

o Shortfin mako sharks (Isurus oxyrinchus)  ï Appendix XII 

o Silky sharks (Carcharhinus falciformis) ï Appendix XIII 

o Bigeye thresher sharks (Alopias superciliosus) ï Appendix XIV 

o Pelagic thresher sharks (Alopias pelagicus) ï Appendix XV 

10. OTHER BYCATCH AND BYPRODUCT SPECIES INTERACTIONS  

10.1 Review new information on other bycatch and byproduct, in terms of biology, ecology, fisheries interactions 

and bycatch mitigation measures 

10.1.1 Data and reporting requirements 

194. The WPEB RECALLED  the IOTC Resolutions relevant to marine turtle species (notably Resolutions 15/01, 

15/02 and 12/04), including the data recording and reporting (Table 14) requirements by which Contracting Parties 

and Cooperating Non-Contracting Parties (CPCs) are required to collect and report all marine turtle interaction 

data. 
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TABLE 14. IOTC data collection and reporting requirements for marine turtles. 

Resolution Paragraph 

IOTC Resolution 12/04: On Marine Turtles  Paragraph 3: CPCs shall collect (including through logbooks1 and observer 

programs[schemes]) and provide to the IOTC Secretariat no later than 30 June 

of the following year in accordance with Resolution 10/02 [superseded by 

15/02] (or any subsequent revision), all data on their vesselsô interactions with 

marine turtles. The data shall include the level of logbook or observer coverage 

and an estimation of total mortality of marine turtles incidentally caught in their 

fisheries. 

 1Discard data from logbooks should be submitted to the IOTC Secretariat formally as required according to IOTC reporting procedures based on the 
requested fisheries statistics and data submission forms that can be found on the IOTC website: www.iotc.org/data/requested-statistics-and-submission-forms 

195. The WPEB AGREED that the lack of data from CPCs on interactions and mortalities of marine turtles in the 

Indian Ocean is a substantial concern, resulting in an inability of the WPEB to estimate levels of marine turtle 

bycatch. There is an urgent need to quantify the effects of fisheries for tuna and tuna-like species in the Indian 

Ocean on marine turtle species, as required by Resolution 12/04, and it is clear that little progress on obtaining 

and reporting data on interactions with marine turtles has been made. This data is necessary to allow the IOTC to 

respond and manage the adverse effects on marine turtles, and other bycatch species. 

196. The WPEB RECALLED  that, in accordance with Resolution 12/04, paragraph 6, CPCs are obliged to ensure that 

fishers are aware of and use proper mitigation, identification, handling and de-hooking techniques. Furthermore, 

it is mandatory that vessels keep onboard all necessary equipment for the release of marine turtles, in accordance 

with handling guidelines in the IOTC Marine Turtle Identification Cards. Appropriate equipment for longliners 

includes line cutters, dehooking devices and dipnets for safely bringing marine turtles onboard. 

197. The WPEB AGREED that for future sessions of the WPEB where marine turtles are a focus species, the 

Chairperson, Vice-Chairperson and IOTC Secretariat should solicit more papers on marine turtle catch mitigation 

techniques for gillnets (i.e. concerning bycatch mitigation measures under investigation or use in the Indian Ocean 

and other regions), with a view to developing further technical advice for the SC. 

10.2 Review of new information on the proposed retention of non-target species by various gears 

198. The WPEB NOTED that no progress was made on this item. For progress to be made. For progress to be made, 

funds allocated from the Commissionôs regular budget or sourced externally will be needed.  

10.3 Marine turtles 

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

mitigation measures  

Proceedings of the regional symposium on sea turtle conservation in Asia 

199. The WPEB NOTED paper IOTCï2015ïWPEB11ï31, the proceedings of the regional symposium on sea turtle 

conservation in Asia, including the following abstract provided by the authors: 

ñThere are a number of threats being faced by a dwindling population of marine turtles in Pakistan, of which 

entanglement in various fishing gears is considered to be the most serious threat. In order to enumerate the 

extent of mortality and to devise a strategy to reduce interaction of turtles with fishing operations, a study 

was initiated in October 2012. Monitoring of fishing operations was done in coastal and offshore areas of 

Pakistan which revealed that in the pelagic gillnet operations in the offshore water maximum numbers of 

turtles get enmeshed resulting in mortality in some cases. It is heartening that the majority of such turtles 

survived enmeshment. Mortality was observed only in 3 % cases which is mainly because of the poor heaving 

process and improper handling onboard fishing vessels. A study on seasonal variation of entanglement in the 

offshore gillnets fisheries revealed a bimodal pattern. A major peak of entanglement was noticed during 

October-December with the maximum in November.ò ï (see paper for full abstract) 

Marine turtle mitigation measure effectiveness in tuna longline fisheries 

200. The WPEB NOTED paper IOTCï2015ïWPEB11ï32 which described a planned workshop for joint analysis of 

marine turtle mitigation options for longline fisheries, including the following abstract provided by the authors: 

ñAn analysis of mitigation options for tuna longline bycatch of marine turtles will be launched in late 2015 

by the Secretariat of the Pacific Community (SPC) with funding provided by the ABNJ (Common Oceans) 

Tuna Project. IOTC members are invited to contribute relevant data on a voluntary basis in order to construct 

a comprehensive, and if possible multi-ocean, dataset for analysis.  Similar to the shark mitigation analysis 

conducted by SPC in 2014-2015, this analysis will quantitatively assess the potential for a variety of 

mitigation measures (e.g. changes in gear designs and fishing methods) to reduce mortality and injury, either 

singly or in combination.  The first stage of the analysis will focus on characterizing baseline marine turtle 
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interaction and mortality rates under existing fishing operations.  A data preparatory workshop is planned 

to facilitate compilation and interpretation of national datasets, with special procedures developed for 

sharing of data for which there may be confidentiality concerns.ò ï (see paper for full abstract) 

201. The WPEB NOTED that an analysis of mitigation options for tuna longline bycatch of marine turtles will be 

launched in late 2015 by the Secretariat of the Pacific Community (SPC) with funding provided by the Common 

Oceans (ABNJ) Tuna Project.  IOTC members are invited to contribute relevant data on a voluntary basis in order 

to construct a comprehensive, and if possible multi-ocean, dataset for analysis.  Similar to the shark mitigation 

analysis conducted by SPC in 2014ï15, this analysis will quantitatively assess the potential for a variety of 

mitigation measures (e.g. changes in gear designs and fishing methods) to reduce mortality and injury, either singly 

or in combination.  

202. The WPEB NOTED that: 

¶ the first stage of the analysis will focus on characterising baseline sea turtle interaction and mortality 

rates under existing fishing operations. A data preparatory workshop is planned to facilitate compilation 

and interpretation of national datasets, with special procedures developed for sharing of data for which 

there may be confidentiality concerns; 

¶ the second stage of analysis, to be finalised in a second workshop, will alter the baseline scenario to 

explore various mitigation options, and if possible, combine these with estimates of absolute impacts, to 

determine whether any of the simulated mitigation schemes would be able to reduce any unacceptable 

impacts to marine turtle populations to acceptable levels; 

¶ the analysis will be coordinated with an ongoing NOAA study of marine turtle mitigation in Pacific and 

Atlantic fisheries in order to broaden the geographic scope of the findings. This study will inform Pacific 

bycatch management discussions as well as demonstrate methods and indicative results for other regions. 

203. NOTING  the invitation to all IOTC CPCs to consider participating in the workshop and contributing relevant data 

on sea turtle interaction and mortality rates, the WPEB ENCOURAGED all CPCs interested to contact the authors 

directly to discuss participation and contributions accordingly. SPC expects to announce further details of the first 

workshop, planned for February 2016, in the last quarter of 2015 at which time participants in the workshop will 

be confirmed and available funding for developing country representatives will be allocated.   

Marine turtle bycatch in the tuna gillnet fisheries of Pakistan 

204. The WPEB NOTED paper IOTCï2015ïWPEB11ï47 which provided an assessment of marine turtle bycatch in 

the tuna gillnet fisheries of Pakistan, including the following abstract provided by the authors: 

ñGillnets are commonly used to capture tuna in the continental shelf and oceanic waters off Pakistan. The 

tuna gillnet fleet consists of about 500 vessels that operate in the offshore waters of Pakistan and beyond its 

EEZ. Limited information was previously available on the incidence of sea turtle bycatch in the tuna gillnet 

fishery in this region. In order to assess the magnitude of sea turtle bycatch off Pakistan, four skippers were 

trained by WWF as observers on four tuna gillnet vessels to document sea turtle bycatch over 30 consecutive 

months from January 2013 to June 2015. Over the course of the sampling, 600 sea turtle bycatch events were 

recorded at a rate of 8.44 per km 2 of net over the study duration. Observed mortality (i.e. dead turtles upon 

hauling) accounted for 10% of the total caught turtles in the four vessels in the reported period. 90% of the 

turtles were released alive in apparent good condition. The olive ridley sea turtle (Lepidochelys olivacea) 

accounted for 68.8% of captures (n = 178), followed by the green turtle (Chelonia mydas, 29.6%, n = 178), 

and the hawksbill turtle (Eretmochelys imbricata, 1.5%, n=9).ò 

205. The WPEB NOTED that the study provided useful information and although the authors were not present, asked 

that the work continue and an update be presented at the WPEB in 2016. 

10.3.2 Review of mitigation measures in Resolution 12/04 

206. The WPEB NOTED paragraph 11 of IOTC Resolution 12/04 states: 

(para. 11) The IOTC Scientific Committee shall request the IOTC Working Party on Ecosystems and Bycatch 

to: 

a) Develop recommendations on appropriate mitigation measures for gillnet, longline and 

purse seine fisheries in the IOTC area; 

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

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

including the use of biodegradable materials. 

10.3.3 Development of management advice on the status of marine turtle species 

207. The WPEB ADOPTED the management advice developed for marine turtles, as provided in the draft status 

summary and  REQUESTED that the IOTC Secretariat update the draft stock status summary with the latest 2014 
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interaction data, and for the summary to be provided to the SC as part of the draft Executive Summary, for its 

consideration: 

¶ Marine turtles (Appendix XVI). 

10.4 Seabirds 

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

mitigation measures 

Reporting of seabird bycatch in longline fisheries 

208. The WPEB NOTED paper IOTCï2015ïWPEB11ï33 Rev_1 which highlighted a need for improved reporting on 

seabird bycatch in the longline fishery, including the following abstract provided by the authors: 

ñThe National Reports produced by CPCs between 2011 and 2014 were reviewed to determine if the reporting 

requirements by CPCs reflect the objectives of relevant resolutions. Resolution 10/06 is the relevant 

resolution against which CPCs reported; this was superseded in 2012 by Resolution 12/06, but mandatory 

implementation of 12/06 only came into force on 1 July 2014. Specifically we tested if National Reports allow 

the assessment of seabird bycatch levels. CPCs were generally compliant, with compliance in reporting 

improving between 2011 and 2014, with the exception of three CPCs that had very poor reporting for seabird 

interactions. The lack of a structured reporting format resulted in information provided by CPCs being non-

standardised, the effect of which is that the objectives of Resolution 12/06 are met inadequately. We propose 

an approach based on that currently used within the CCSBT, where CPCs are required to report on fishing 

effort, observer coverage, and seabird bycatch and interactions south of 25°S in their national reports.ò ï 

(see paper for full abstract) 

209. NOTING  the need to improve the provision of seabird bycatch and associated information in IOTC National 

Reports to the Scientific Committee, the WPEB AGREED that it would be useful to trial the use of a slightly 

modified summary table, as proposed in paper IOTCï2015ïWPEB11ï33 Rev_1 with information from some 

CPCs fishing south of 25°S.  

210. The WPEB NOTED that the following countries have reported longline fishing activities in the area of 25S; EU-

France, EU,Portugal EU,Spain, EU,UK, Malaysia, Mauritius, South Africa, Seychelles, China, Australia, Rep. of 

Korea, Taiwan,China and Japan.  

211. The WPEB REQUESTED that BirdLife International should work intersessionally with interested CPCs and the 

IOTC Secretariat to prepare a summary table (example below) that can be presented to the next meeting of the SC 

for their consideration and discussion. Completing such a summary table would not replace the need for CPCs to 

formally submit data to the IOTC Secretariat as required by IOTC Resolutions. 

Example table: Summary seabird bycatch 
Fishery Observed 

Year  

Area1 Total effort2 

(#hooks/sets) 

Total hooks2 

/sets observed 

hauled 

Captures (number)3 

 

Mortalities (number) Live releases (number) 

      

      

      

      

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

New approaches for better understanding seabird bycatch in tuna longline fisheries 

212. The WPEB NOTED paper IOTCï2015ïWPEB11ï34 which outlined new approaches for better understanding 

seabird bycatch in tuna longline fisheries, including the following abstract provided by the authors: 

ñBirdLife International, through its local partner BirdLife South Africa, is implementing the seabird bycatch 

component of the FAOôs GEF-funded Common Oceans Programme for tuna fisheries. Through this project, 

BirdLife proposes to hold a joint tuna RFMO meeting, under the banner of the Kobe Process, which would 

use a collaborative approach to undertake a global assessment of the impact of tuna RFMO seabird bycatch 

conservation measures.  In addition, through the Common Ocean programme, BirdLife intends to support a 

collaborative approach to building capacity and expertise among national scientists in terms of analysis and 

reporting on bycatch matters to RFMOs, and to create a forum for these scientists to help develop analytical 

tools and implement these. Both processes are aimed at strengthening national capacity to manage and assess 
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bycatch within national fleets, and to either harmonise approaches or identify new approaches to analysing 

and reporting on seabird bycatch across RFMOs.ò 

213. The WPEB RECOGNISED the trans-oceanic nature of many seabird species, which necessitates evaluation of 

bycatch levels and the effectiveness of mitigation measures across ocean basins and through collaboration with 

other tuna RFMOs. 

214. The WPEB AGREED that, in addition to the formal review of Resolution 12/06 (scheduled for 2016), it is 

important to conduct a wider-scale (other than the IOTC area of competence) assessment of the impacts of fisheries 

on seabirds, and SUPPORTED the proposal to work towards a collaborative assessment across tuna RFMOs. 

This should be progressed in a step-wise manner. 

215. The WPEB NOTED that BirdLife International will hold a series of workshops regarding seabird bycatch 

estimation in 2016/17, for which funding is available through the GEF Common Oceans Programme to support 

participation by national scientists and experts. The primary aim of these workshops is to build capacity and 

collaboration amongst national scientists in the collection, curation and analysis of seabird bycatch data, to support 

the development of common approaches in the assessment and monitoring of seabird bycatch, and the 

implementation of a joint-tuna RFMO seabird bycatch assessment. 

216. The WPEB AGREED that the proposed capacity building process would be a useful mechanism and formal 

announcement of these workshops to CPCs will be done through the IOTC Secretariat and the WPEB Chairperson. 

For the success of the capacity building meeting, the workshop conveners will work closely with relevant CPCs 

and the IOTC Secretariat, including through the chairperson of WPEB. 

217. The WPEB REQUESTED that relevant CPCs and the IOTC Secretariat, including through the chairperson (or 

his/her delegate) of the WPEB, participate actively in the national scientist capacity building process, and in the 

implementation of a joint-tuna RFMO seabird bycatch assessment. 

ACAP summary advice: Longline impacts on seabirds 

218. The WPEB NOTED paper IOTCï2015ïWPEB11ï35 which detailed the ACAP summary advice for reducing the 

impact of pelagic longline fishing on seabirds, including the following abstract provided by the authors: 

ñA combination of weighted branch lines, bird scaring lines and night setting are best practice mitigation in 

pelagic longline fisheries. These measures should be applied in areas where fishing effort overlaps with 

seabirds vulnerable to bycatch to reduce the incidental mortality to the lowest possible levels. Other factors 

such as safety, practicality and the characteristics of the fishery should also be recognised. Currently, no 

single mitigation measure can reliably prevent the incidental mortality of seabirds in most pelagic longline 

fisheries. The most effective approach is to use the above measures in combination.ò 

219. The WPEB AGREED that the three mitigation measures listed in Resolution 12/06 are consistent with ACAPôs 

current best practice advice. New technologies that set or release baited hooks at depth or disarm hooks to specific 

depths, are currently being assessed. Work to assess the relative efficacy of different line weighting options and 

specifications, and safety issues relating to their use, is ongoing. The outcome of these, and other initiatives, will 

form part of the ACAP review process at its next meeting, which is due to take place in May 2016. It would be 

useful to have the updated advice and other relevant information presented at its 2016 meeting. 

Estimation of seabird bycatch rates and numbers  

220. The WPEB NOTED paper IOTCï2015ïWPEB11ï36 which provided an estimation of seabird bycatch rates and 

numbers, including the following abstract provided by the authors: 

ñThere is a range of methods that have been used to estimate and monitor levels of seabird bycatch in 

fisheries. Inevitably, the assessment methods are dependent on the quantity and quality of data available, as 

well as the specific objectives of the review. Where there is 100% observer coverage, bycatch should be 

completely observed, and there is no need for extrapolation. However, in most situations, observer coverage 

is substantially lower, and extrapolation of bycatch from observed fishing effort to total fishing effort is 

required. Within IOTC and the other tuna RFMOs, analysis and monitoring of seabird bycatch levels over 

time will most likely include a) bycatch rates per unit fishing effort (e.g. birds per 1000 hooks) and the total 

number of birds killed. The Seabird Bycatch Working Group of the Agreement on the Conservation of 

Albatrosses and Petrels (ACAP) is currently undertaking work to identify guidelines on methodologies for 

estimating bycatch in both data-rich and data-poor scenarios.ò ï (see paper for full abstract) 

221. The WPEB AGREED that this work is of relevance to IOTCôs review of the seabird conservation measure, 

Resolution 12/06. 

222. The WPEB NOTED that the ACAP process would focus initially on ACAP countries, but that it is intended that 

the guidelines would be more broadly applicable and hopefully help facilitate a wider-scale assessment of seabird 

bycatch.  
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223. The WPEB AGREED that the bycatch indicators proposed (bycatch rates, and total number of birds killed) would 

be useful candidate indicators for the review of Resolution 12/06, and that a number of different methods should 

be tested and compared to derive estimates for these indicators. 

Seabird bycatch mitigation measures evaluation 

224. The WPEB NOTED paper IOTCï2015ïWPEB11ï37 Rev_1 which provided a preliminary analyses and  

evaluation of the effects of the newly employed seabird bycatch regulation for longline fisheries in IOTC 

conventional area with using current observer data, including the following abstract provided by the authors: 

ñThe new seabird mitigation regulation was enforced in July 2014 in the area south of 25S in IOTC 

convention area. It demand for fisheries to adopt two of three mitigation measures of tori-line, night setting 

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

Sato et al. 2014). In this document, Japanese seabird by catch data in the south Indian Ocean (south of 25S) 

collected by on-board observers in the period before and after the introduction of the new regulation were 

reviewed, to explore the possibility to evaluate the effectiveness of the new mitigation measures. It seems that 

the distribution of the observer data collected form almost main fishing areas of Japanese longliners in the 

period analyzed. The observer data indicated that many Japanese tuna longline vessel (71-94%) had already 

adopted the combination use of weighting blanch line and Tori line or night setting and Tori line before the 

introduction of regulation (2012 - 2013).ò ï (see paper for full abstract) 

225. The WPEB COMMENDED  Japan for the study and encouraged other CPCs to conduct similar analyses, ether 

by itself or collaboratively, and present the results to the WPEB. 

226. The WPEB NOTED that the preliminary results suggest that the mitigation measures required in Resolution 12/06 

have contributed to reducing seabird bycatch in the Japanese longline fleet. Seabird abundance at the stern of the 

vessel during setting was an important factor contributing to bycatch levels. The importance of this factor likely 

confounded the assessment of the relative efficacy of using one versus two tori lines because Japanese fishers 

often increase the number of tori lines from one to two when seabird abundance increases.  

DNA identification for the southern albatross 

227. The WPEB NOTED paper IOTCï2015ïWPEB11ï38 Rev_1 which detailed progress of the development of the 

DNA identification for the southern albatross bycatch in longline fishery, including the following abstract provided 

by the authors: 

ñSpecies identification by external anatomy or physical appearance of albatrosses in the southern 

hemisphere is often difficult because the species groups show considerable overlap in both plumage score 

and morphology (Cuthbert et al. 2003). Therefore we investigated a molecular biological approach for the 

taxonomy of those species. Firstly, a sampling protocol was developed for an observer to easily collect the 

necessary samples. Secondly, species or species group identification was performed using photographs. And 

thirdly, Aldermanôs method (Alderman 2003), using RFLP methods, was employed for two different types of 

samples: known species and known species group. The DNA taxonomy method needs to be relatively 

inexpensive and simple as it needs to be used by several countries with different technical resources. Using 

Aldermanôs RFLP method seven of 13 species in this study could be identified. We also suggest some 

improvements are required such as (1) the need to differentiate some of the wandering albatross group 

species by visual identification by electrophoresis, (2) quantifying intraspecific polymorphism in the grey-

headed albatross, and (3) assessing levels of intraspecific polymorphism in Atlantic yellow-nosed 

albatrosses.ò 

228. The WPEB RECOGNISED the value of the study, and that currently there remain some limitations that need to 

be addressed before this approach can be considered an effective and practical tool for the identification of all 

seabirds killed incidentally in fishing operations.  

229. The WPEB ENCOURAGED Japanese scientists to continue their collaborative efforts in this regard and that any 

progress be presented at future WPEB meetings. 

230. The WPEB NOTED that the Seabird Bycatch Identification guide prepared by ACAP in collaboration with the 

Japanese Fisheries Research Agency has recently been published, and can be downloaded from the ACAP website: 

http://www.acap.aq/en/bycatch-mitigation. The guide is intended for use at sea by fisheries observers to assist in 

the identification of albatrosses and some commonly caught petrels and shearwaters brought aboard after being 

killed in longline operations. The guide also outlines protocols for taking photographs of dead seabirds, and the 

collection of feather samples for DNA analysis. 

Data and reporting requirements 

231. The WPEB NOTED that there continues to be very limited information on interactions with seabirds available in 

the IOTC Secretariatôs databases for most longline fleets and for all gillnet fleets that operate in the Indian Ocean. 

http://www.acap.aq/en/bycatch-mitigation
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232. The WPEB RECALLED  each of the IOTC Resolutions relevant to seabirds (notably Resolutions 15/02 and 12/06, 

including the recording and reporting requirements (Table 15). Contracting and Cooperating Non-Contracting 

Parties (CPCs) are required to collect and report incidental bycatch of seabirds. 

TABLE  15. IOTC data collection and reporting requirements for seabirds. 

Resolution Paragraph 

IOTC Resolution 12/06: On reducing the 

incidental bycatch of seabirds in longline 

fisheries 

Paragraph 1 (start): CPCs shall record data on seabird incidental bycatch by species, 

notably through scientific observers in accordance with Resolution 11/04 and report 

these annually. 

Paragraph 2: CPCs that have not fully implemented the provisions of the IOTC 

Regional Observer Scheme outlined in paragraph 2 of Resolution 11/04 shall report 

seabird incidental bycatch through logbooks, including details of species, if possible1. 

Paragraph 3: CPCs shall provide to the Commission as part of their annual reports, 

information on how they are implementing this measure. 

 1Discard data from logbooks should be submitted to the IOTC Secretariat formally as required according to IOTC reporting procedures based on the requested 
fisheries statistics and data submission forms that can be found on the IOTC website: www.iotc.org/data/requested-statistics-and-submission-forms 

10.4.2 Review of seabird mitigation measures in Resolution 12/06 

233. The WPEB NOTED that the Scientific Committee has requested that the WPEB analyse the impact of Resolution 

12/06 on seabird bycatch no later than 2016.  

234. The WPEB RECOMMENDED  that CPCs with significant fishing effort south of 25°S to undertake their own 

assessments on the levels and nature of implementation of Resolution 12/06 by their fleets, and present papers, 

similar to that presented in paper IOTCï2015ïWPEB11ï37 Rev_1, to the WPEB meeting in 2016. 

235. The WPEB RECOMMENDED  that CPCs bring data to the WPEB meeting in 2016, as the Commission via 

Resolution 12/06 required the WPEB and SC to undertake this task in 2015, which has not been possible due to 

insufficient data, and that a collaborative analysis of the impacts of Resolution 12/06 be undertaken during the 

WPEB meeting, if feasible. CPC review papers and datasets should include the following information/data from 

logbooks and/or observer schemes, where appropriate and should cover the period 2011 to 2015: 

¶ Total effort south of 25°S by area and time, at the finest scale possible 

¶ Observed effort south of 25°S by area and time, at the finest scale possible 

¶ Observed seabird mortality rates south of 25°S by area and time, at the finest scale possible 

¶ Descriptions of fleet structure /target species by time and area, and an indication of observer coverage 

per fleet/target species for effort south of 25°S 

¶ Data on which seabird bycatch mitigation measures were used, on a set-by-set/cruise basis if possible 

or per vessel, or at the finest scale possible 

¶ Descriptions of the specifications of seabird bycatch mitigation measures used according to the fields 

in the Regional Observer Scheme manual and in relation to the specifications given in Res 12/06 

10.4.3 Development of management advice on the status of seabird species 

236. The WPEB ADOPTED the management advice developed for seabirds, as provided in the draft status summary 

and REQUESTED that the IOTC Secretariat update the draft stock status summary with the latest 2014 interaction 

data, and for the summary to be provided to the SC as part of the draft Executive Summary, for its consideration: 

¶ Seabird (Appendix XVI I). 

10.5 Marine mammals 

10.5.1 Review new information on marine mammal biology, ecology, fisheries interactions and 

bycatch mitigation measures 

Cetacean depredation on tuna longline fisheries (La Reunion) 

237. The WPEB NOTED paper IOTCï2015ïWPEB11ï43 Rev_1 which detailed the results of a preliminary study of 

cetacean depredation on pelagic longline fisheries using passive acoustic monitoring off Reunion Island, including 

the following abstract provided by the authors: 

ñDepredation can be defined as the predation of caught fish or bait by free-ranging animals. Since the 1900s, 

depredation of Reunionôs longline fishery by toothed whales is known to contribute significantly to reduced 

commercial catch (sometimes destroying 100% of the catch). Describing depredation by cetaceans is a key 

driver in helping implement non-destructive adaptive fishing solutions. With fishing mainly occurring at night 

and over long distances, passive acoustic monitoring is a promising method. A preliminary study was 

launched to determine the technical feasibility accompanied by acoustic analysis of associated with 

depredation. Over two months (November- December 2014), 3 autonomous hydrophones (HTI-96-MIN) were 

attached at the extremities and central section of a 30 km longline for 9 fishing operations, 30 miles off 
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Reunion Island. A total of 387 hrs of sound were recorded and analyzed. Biological sounds (clicks and 

whistles) and physical sounds were quantified over time with two automatic-methods in relation to recorder 

locations.ò ï (see paper for full abstract) 

238. The WPEB ENCOURAGED the constitution of a database of local acoustic reference signatures (whistles, clicks) 

for the Indian Ocean marine mammals since the only available references come from the other oceans. 

239. NOTING  that the use of hydrophones to identify the presence of marine mammals might be used to mitigate 

depredation on longlines, the WPEB ENCOURAGED further studies on depredation animal behaviour. 

Indicators of depredation on tuna longline fisheries (La Reunion) 

240. The WPEB NOTED paper IOTCï2015ïWPEB11ï44 Rev_1 which outlined indicators of depredation impacting 

Reunion Island pelagic longline fishery, including the following abstract provided by the authors: 

ñDepredation is defined as the damage or removal of fish from fishing gear by predators. Depredation raises 

concerns about the conservation of marine protected species involved, fisheries yield and profitability, as 

well as stock assessment of target species. There is an obvious lack of knowledge about depredation impacting 

pelagic longline fisheries, especially in the southwest Indian Ocean. Thus, there is a real need for the 

development of accurate indicators to assess its impact in a given fishery. In Reunion Island, pelagic 

longliners targeting swordfish (Xiphias gladius) and tuna (Thunnus spp.) are affected by depredation from 

short-finned pilot whale (Globicephala macrorhynchus), false killer whale (Pseudorca crassidens) and 

various pelagic sharks. Catch and depredation data collected during self-reporting, commercial and 

experimental cruises between 2007 and 2015 were used to calculate depredation indicators such as the 

depredation occurrence (Interaction Rate), the proportion of fish depredated among the overall catch (Gross 

Depredation Rate), the average proportion of fish depredated per depredated set (Damage Rate) and the 

number of fish depredated per 1000 hooks (Depredation Per Unit Effort).ò ï (see paper for full abstract) 

241. The WPEB NOTED an uncertainty in identification of predators, however, empirical knowledge of fishers allows 

them to identify group of predators with certain precision.  

242. NOTING  the development of indicators for depredation, the WPEB ENCOURAGED CPCs to use standard 

indicators for depredation and develop standard templates for data collection on depredation. 

243. The WPEB NOTED that an economic study on the impact of depredation of Reunion Island longline fishery 

including fish loss and running costs will be undertaken in the near future and results presented to the subsequent 

WPEB meeting. 

Depredation and incidental catches in longline fishery of southern Mozambique 

244. The WPEB NOTED paper IOTCï2015ïWPEB11ï45 Rev_1 which provided a summary of depredation and 

incidental catches in longline fishery of southern Mozambique: Preliminary information on ecosystem issues based 

on observer onboard sampling, including the following abstract provided by the authors: 

ñIn this report, the level of depredation on longline fishery of Sothern Mozambique and the level of impacts 

of fishery itself on sharks, seabirds, marine mammals and turtles were assessed. The report comes as a 

preliminary result of deployment of observers on board of Mozambique national longline fleet. Results 

indicated that depredation was responsible for discarding of about 13% of the total target species caught in 

longline fishery, which is composed by swordfish, bigeye tuna and yellowfin tuna. Generally it is suspected 

that sharks are the main group of predators responsible for depredation in southern Mozambique longline 

fishery. A total of ten shark species were caught during fishing operations, including oceanic whitetip shark, 

blue shark and dusky shark as the main shark species. In total sharks represented 12 % of the total catch in 

numbers. Another charismatic species caught during fishing operations were marine turtles. On total it was 

observed two leatherback turtles and one green turtle giving an estimated bycatch ratio of 0.14 per 1000 

hooks.ò ï (see paper for full abstract) 

245. NOTING  that the Mozambique longline fleet is growing and that observer work on sampling is important to 

collect depredation information and levels of bycatch by species, the WPEB ENCOURAGED Mozambique to 

continue to keep the coverage rate of its observer scheme not less than the minimum 5% coverage required by the 

IOTC.  

246. NOTING  that some oceanic whitetip sharks were retained by Mozambique artisanal longline vessels fishing inside 

its EEZ, the WPEB RECALLED  the ban on retention of oceanic whitetip shark applies only to high seas fishing 

(outside EEZs), unless the vessels fishing within the EEZ are larger than 24 m and the fish product is not used for 

domestic consumption. 

247. ASSUMING the possibility of limited awareness of Mozambique fishers on IOTC Conservation and Management 

Measures (CMMs), the WPEB REQUESTED that Mozambique distribute widely information on current IOTC 

CMMs focused on shark conservation.  
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248. The WPEB RECALLED  Resolution 13/06 On a scientific and management framework on the conservation of 

shark species caught in association with IOTC managed fisheries, paragraph. 3, which states: 

ñNotwithstanding paragraphs 1 and 2, CPCs shall prohibit, as an interim pilot measure, all fishing vessels 

flying their flag and on the IOTC Record of Authorised Vessels, or authorised to fish for tuna or tuna-like 

species managed by the IOTC on the high seas to retain onboard, tranship, land or store any part or whole 

carcass of oceanic whitetip sharks with the exception of paragraph 7 [retention for scientific purposes]. The 

provisions of this measure do not apply to artisanal fisheries operating exclusively in their respective 

Exclusive Economic Zone (EEZ) for the purpose of local consumption.ò 

Marine mammal identification cards 

249. The WPEB AGREED on the importance of the development of a set of species identification cards for cetaceans 

in the Indian Ocean and ENCOURAGED experts to provide assistance to lower the costs in developing the cards.  

250. The WPEB RECALLED  that there are already several cetacean species identification guides that are publically 

available, including the FAO World Wide Guide for the identification of marine mammals and the WIOMSA 

guide. Nevertheless, it was AGREED that these identification guides are not suitable for use on vessels as they 

are not waterproof and a guide specific to the Indian Ocean may be preferable to a worldwide document. 

251. RECALLING  the Scientific Committeeôs recommendation SC17.21 (para. 54 of the C17 Report), the WPEB 

RECOMMENDED  that the SC reiterate its previous recommendation for the Commission to allocate funds in its 

2016 budget, to produce and print the IOTC best practice guidelines for the safe release and handling of encircled 

cetaceans. The guidelines could be incorporated into a set of IOTC cetacean identification cards: ñCetacean 

identification for Indian Ocean fisheriesò.  

10.5.2 Development of management advice on the status of marine mammal species 

252. The WPEB NOTED that no advice in this regard was discussed at the WPEB11. 

11.  WPEB PROGRAM OF WORK  

11.1 Revision of the WPEB Program of Work 2016ï2020  

253. The WPEB NOTED paper IOTCï2015ïWPEB11ï10 which provided the WPEB11 with an opportunity to 

consider and revise the WPEB Program of Work (2016ï2020), by taking into account the specific requests of the 

Commission, Scientific Committee, and the resources available to the IOTC Secretariat and CPCs. 

254. The WPEB RECALLED  the request of the Scientific Committee in 2015 (SC17. para. 178) that: ñduring 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 High Priority projects are ranked. The intention is 

that the SC would then be able to review the rankings and develop a consolidated list of the highest priority 

projects to meet the needs of the Commission. Where possible, budget estimates should be determined, as well as 

the identification of potential funding sources.ò 

255. The WPEB NOTED the range of research projects on ecosystems and bycatch, currently underway, or in 

development within the IOTC area of competence, and reminded participants to ensure that the projects described 

are included in their National Reports to the SC, which are due in early November 2015. 

256. The WPEB NOTED an informal presentation from CITES, which highlighted the opportunity for collaboration 

between CITES and the IOTC to support CPCs that are also CITES parties in implementing the recent listing of 

species of shark on Appendix II of CITES, in particular oceanic whitetip shark and hammerhead sharks.  

257. The WPEB AGREED that a small working group involving the CITES and IOTC Secretariats, the WPEB 

Chairperson and Vice-Chairperson shall work in the period immediately following the WPEB11 meeting to 

determine areas contained within the WPEB Program of Work, that could be the focus of an IOTC CITES 

collaboration.  

258. The WPEB RECOMMENDED  that the SC consider and endorse the WPEB Program of Work (2016ï2020), as 

provided at Appendix XVIII . 

11.2 Development of priorities for an Invited Expert/s at the next Working Party on Ecosystems and Bycatch 

meeting 

259. The WPEB NOTED with thanks, the contributions of the Invited Expert for the meeting, Dr Humber Andrade and 

encouraged him to maintain links with IOTC scientists to aid in the improvement of approaches to assess 

ecosystem and bycatch issues in the IOTC area of competence. 

260. The WPEB AGREED to the following core areas of expertise and priority areas for contribution that need to be 

enhanced for the next meeting of the WPEB in 2016, by the Invited Expert: 
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¶ Expertise: Sharks ïindicator-based analysis for sharks. Seabirds: Seabird bycatch mitigation research. 

¶ Priority areas for contribution: Sharks ï refining the information base, historical data series and 

indicators for shark species for stock assessment purposes (species focus: Oceanic whitetip shark and blue 

shark). Seabirds: experience in seabird bycatch mitigation measure evaluation. 

12. OTHER BUSINESS 

12.1 Southern hemisphere stock status assessment of porbeagle shark 

261. The WPEB NOTED that an assessment of the southern hemisphere porbeagle stock(s) will  be conducted as one 

of the four panȤPacific stock status assessments planned under the Common Oceans (ABNJ) Tuna Projectôs shark 

and bycatch work being coordinated by Dr Shelley Clarke at the Western and Central Pacific Fisheries 

Commission. The IOTC has agreed to participate as feasible, given the limited data holdings on porbeagle shark. 

262. The WPEB THANKED  the Common Oceans (ABNJ) Tuna Project for funding the participation of the Technical 

Coordinator-Sharks and Bycatch (Dr Shelley Clarke), NOTING  her excellent and highly relevant contributions 

to the session and REQUESTED funding for her participation next year. 

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

263. The WPEB NOTED that a joint meeting of tRFMOs is being planned in Rome, Italy in 2016, to consider progress 

in applying an ecosystem approach to fisheries management. Due to differences between fisheries among tRFMOs, 

management indicators may need to be very different. 

264. The WPEB AGREED that IOTC should participate in the planned EBFM joint meeting with participation by the 

WPEB Chairperson (or his delegate), the IOTC Secretariat, and interested national scientists from IOTC CPCs. 

Participants from the IOTC shall on discussions and findings from the meeting to the WPEB in 2016. 

12.3 Election of a Chairperson and Vice-Chairperson for the WPEB for the next biennium 

12.3.1 Chairperson 

265. The WPEB NOTED that the 1st term of the current Chairperson, Dr Rui Coelho (EU,Portugal) is due to expire at 

the closing of the current WPEB meeting and as per the IOTC Rules of Procedure (2014), participants are required 

to re-elect or elect a Chairperson for the next biennium. 

266. NOTING  the Rules of Procedure (2014), the WPEB CALLED  for nominations for the position of Chairperson 

of the IOTC WPEB for the next biennium. Dr Rui Coelho (EU,Portugal) was nominated, seconded and re-elected 

as Chairperson of the WPEB for the next biennium. 

12.3.2 Vice-Chairperson/s 

267. The WPEB NOTED that the 2nd term of the current Vice-Chairperson, Dr Evgeny Romanov (La Reunion, France) 

is due to expire at the closing of the current WPEB meeting and as per the IOTC Rules of Procedure (2014), 

participants are required to elect a new Vice-Chairperson for the next biennium. 

268. The WPB THANKED  Dr Romanov for his role in supporting the Chairperson and the WPEB, over the past four 

years and looked forward to his continued engagement in the activities of the WPEB in the future.  

269. NOTING  the Rules of Procedure (2014), the WPEB CALLED  for nominations for the newly vacated position of 

Vice-Chairperson of the IOTC WPEB for the next biennium. Mr Reza Shahifar (I.R. Iran) and Dr Ross Wanless 

(South Africa) were nominated, seconded and elected as Vice-Chairpersons of the WPEB for the next biennium. 

270. The WPEB RECOMMENDED  that the SC note that Dr Rui Coelho (EU,Portugal) was elected as Chairperson,  

and Mr Reza Shahifar (I.R. Iran) and Dr Ross Wanless (South Africa) were elected as Vice-Chairpersons of the 

WPEB for the next biennium, in accordance with the IOTC Rules of Procedure (2014). 

12.4 Date and place of the 12th and 13th Sessions of the Working Party on Ecosystems and Bycatch 

271. The WPEB THANKED  Portugal for hosting the 11th Session of the WPEB and commended IPMA, Portugal on 

the warm welcome, the excellent facilities and assistance provided to the IOTC Secretariat in the organisation and 

running of the Session. 

272. The WPEB AGREED on the importance of having IOTC working party meetings within key CPCs catching 

species of relevance to the working party. Following a discussion on who would host the 12th and 13th Sessions of 

the WPEB in 2016 and 2017 respectively, the WPEB NOTED that advice from the WPB that the IOTC Secretariat 

liaise with Sri Lanka to determine if they would be able to host the 12th Session, and Kenya and Indonesia if they 

would host the 13th Session. The WPEB should continue to be held in conjunction with the Working Party on 
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Billfish . The meeting locations will be communicated by the IOTC Secretariat to the SC for its consideration at 

its next session to be held in November 2015 (Table 16). 

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

Meeting No. Date Location No. Date Location 

Working Party on Billfish 

(WPB) 
14th 

1ï5 September (5d)/ 

or late October 
Sri Lanka 15th 

1ï5 September (5d) 

or late October 

Kenya or 

Indonesia 

Working Party on Ecosystems 

and Bycatch (WPEB) 
12th 

7ï11 September (5d) 

or Late October 
Sri Lanka 13th 

7ï11 September (5d) 

or late October 

Kenya or 

Indonesia 

273. The WPEB NOTED the importance of having a degree of stability in the participation of CPCs to each of the 

working party meetings and ENCOURAGED participants to regularly attend each meeting to ensure as much 

continuity as possible. 

12.5 Review of the draft, and adoption of the Report of the 11th Session of the Working Party on Ecosystems and 

Bycatch 

274. The WPEB RECOMMENDED  that the Scientific Committee consider the consolidated set of recommendations 

arising from WPEB11, provided at Appendix 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 

o Blue sharks (Prionace glauca) ï Appendix IX 

o Oceanic whitetip sharks (Carcharhinus longimanus) ï Appendix X 

o Scalloped hammerhead sharks (Sphyrna lewini) ï Appendix XI 

o Shortfin mako sharks (Isurus oxyrinchus)  ï Appendix XII 

o Silky sharks (Carcharhinus falciformis) ï Appendix XIII  

o Bigeye thresher sharks (Alopias superciliosus) ï Appendix XIV 

o Pelagic thresher sharks (Alopias pelagicus) ï Appendix XV 

Other species/groups 

o Marine turtles ï Appendix XVI  

o Seabirds ï Appendix XVI I 

275. The report of the 11th Session of the Working Party on Ecosystems and Bycatch (IOTCï2015ïWPEB11ïR) was 

ADOPTED on the 11 September 2015.  
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APPENDIX I I   

AGENDA FOR THE 11TH
 WORKING PARTY ON ECOSYSTEMS AND BYCATCH  

 

Date: 7ï11 September 2015 

Location: Olhão, Portugal 

Venue: Real Marina Hotel and Spa 

Time: 09:00 ï 17:00 daily 

Chair:  Dr Rui Coelho; Vice-Chair : Dr Evgeny Romanov 
 

1. OPENING OF THE MEETING  (Chairperson) 

 

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

 

3. THE IOTC PROCESS: OUTCOMES, UPDATES AND PROGRESS  

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

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

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

Secretariat) 

3.4 Progress on the recommendations of WPEB10 (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) 

4.2. Regional Observer Scheme ï Update (IOTC Secretariat) 

 

5. REVIEW OF NATIONAL BYCATCH ISSUES IN IOTC MANAGED FISHERIES AND NATION AL 

PLANS OF ACTION  (sharks; seabirds; marine turtles) (CPCs and IOTC Secretariat) 

5.1. Review of applications for ónot applicableô NPOA status (IOTC Secretariat) 

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 information on environment and ecosystem interactions and modelling, including climate change 

issues affecting pelagic ecosystems in the IOTC area of responsibility (all) 

 

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

Commission) 

7.1. Regional review of the data available for gillnet fleets operating in the Indian Ocean (IOTC Secretariat) 

7.2. Update on training conducted for CPCs having gillnet fleets on species identification, bycatch mitigation and 

data collection methods (IOTC Secretariat) 

7.3. Development of plans of action for future training on species identification, bycatch mitigation and data 

collection for gillnet fleets and also to identify other potential sources of assistance (all) 

  

8. BLUE SHARK  

8.1. Review new information on blue shark biology, stock structure, bycatch mitigation measures, fisheries and 

associated environmental data (all) 

8.2. Review of new information on the status of blue shark (all) 

¶ Nominal and standardised CPUE indices 

¶ Stock assessments (including data poor approaches) 

¶ Selection of Stock Status indicators for blue shark  
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8.3. Development of management advice for blue shark and update of blue shark Executive Summary for the 

consideration of the Scientific Committee (all) 

¶ Consideration of options for alternative management measures for blue shark in the IOTC area of 

competence 

 

9. OTHERS SHARKS AND RAYS 

9.1. Review new information on other shark and ray biology, stock structure, bycatch mitigation measures, 

fisheries and associated environmental data (all) 

9.2. Review of new information on the status of other sharks (all) 

¶ Nominal and standardised CPUE indices  

¶ Selection of Stock Status indicators for other sharks  

9.3. Development of management advice on the status of other shark stocks and update of other shark species 

Executive Summaries for the consideration of the Scientific Committee (all) 

¶ Consideration of options for alternative management measures for other sharks in the IOTC area of 

competence 

 

10. OTHER BYCATCH AND BYPRODUCT SPECIES INTERACTIONS  

10.1. Review new information on other bycatch and byproduct, in terms of biology, ecology, fisheries interactions 

and bycatch mitigation measures (all) 

10.2. Review of new information on the proposed retention of non-target species by various gears (all) 

10.3. Marine turtles 

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

mitigation measures (all); 

¶ Review of mitigation measures in Resolution 12/04 (all); 

¶ Development of management advice on the status of marine turtle species (all). 

10.4. Seabirds 

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

measures (all); 

¶ Review of mitigation measures in Resolution 12/06 (all); 

¶ Development of management advice on the status of seabird species (all). 

10.5. Marine mammals 

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

mitigation measures (all); 

¶ Development of management advice on the status of marine mammal species (all). 

 

11. WPEB PROGRAM OF WORK  

11.1. Revision of the WPEB Program of Work 2016ï2020 (Chairperson and IOTC Secretariat) 

11.2. Development of priorities for an Invited Expert/s at the next Working Party on Ecosystems and Bycatch 

meeting (Chairperson) 

 

12. OTHER BUSINESS 

12.1. Southern hemisphere stock status assessment of porbeagle shark (Chairperson and IOTC Secretariat) 

12.2. Ecosystem Based Fisheries Management (EBFM) joint meeting of tRFMOs in 2016 (Chairperson and IOTC 

Secretariat) 

12.3. Election of a Chairperson and Vice-Chairperson for the WPEB for the next biennium (IOTC 

Secretariat) 
12.4. Date and place of the 12th and 13th Sessions of the Working Party on Ecosystems and Bycatch (Chairperson 

and IOTC Secretariat) 

12.5. Review of the draft, and adoption of the Report of the 11th Session of the Working Party on Ecosystems and 

Bycatch (Chairperson) 
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APPENDIX III  

L IST OF DOCUMENTS  

Document Title Availability  

IOTCï2015ïWPEB11ï01a Agenda of the 11th Working Party on Ecosystems and Bycatch 
V(1 January 2015) 

V(7 September 2015) 

IOTCï2015ïWPEB11ï01b 
Annotated agenda of the 11th Working Party on Ecosystems and 

Bycatch 

V(23, 25 August 2015) 

V(11 September 2015) 

IOTCï2015ïWPEB11ï02 
List of documents of the 11th Working Party on Ecosystems and 

Bycatch 

V(8 April 2015) 

V(21, 25 August 2015) 

V(11 September 2015) 

IOTCï2015ïWPEB11ï03 
Outcomes of the 17th Session of the Scientific Committee 

(IOTC Secretariat) 
V(8 April 2015) 

IOTCï2015ïWPEB11ï04 Outcomes of the 19th Session of the Commission (IOTC Secretariat) V(2 July 2015) 

IOTCï2015ïWPEB11ï05 
Review of Conservation and Management Measures relevant to 

ecosystems and bycatch (IOTC Secretariat) 
V(8 April 2015) 

IOTCï2015ïWPEB11ï06 
Progress made on the recommendations and requests of WPEB10 

and SC17 (IOTC Secretariat) 
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IOTCï2015ïWPEB11ïDATA10 Catch and Effort - reference  V(3 August 2015) 
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APPENDIX IV  

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

BYCATCH (INCLUDING BYPRODUCT ) SPECIES 

Extract from IOTCï2015ïWPEB11ï07 

(Table, figure and appendix references in this Appendix, refer only to those contained in this appendix) 

 

SUMMARY OF FISHERIES DATA AVAILABLE FOR SHARKS  

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

The total shark nominal catch data are presented in Fig. 1 by fleet. Very few fleets have reported catches of sharks for 

the early years, but the number of fleets reporting increases over 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 approximately 

120 000mt in 1999. Since then, nominal catches have fluctuated and are currently around 100 000mt. Recent changes 

to the historical series are mainly due to the revised time series submitted in 2015 by Japan and Indonesia. Japan has 

now reported catches (disaggregated by species) dating back to 1994 while Indonesia also revised their total Indian 

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

period. 

The nominal catch data should, however, be considered with caution given the historically low reporting rates. In 

addition to the underestimates from lack of reporting, when the catches are reported they are thought to represent only 

the catches of those species that are retained onboard without taking in to account discards (nominal catches). In many 

cases the reported catches refer to dressed weights while no information is provided on the type of processing 

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

rates in recent years have improved substantially (Appendix 3) following the adoption of new measures by the 

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

bycatch species to the IOTC Secretariat. 

 

 
Fig. 1a. Total reported nominal catches (IOTC database) of sharks by fleet from 1950ï2014 (YEM = Yemen, TWN = 

Taiwan,China, PAK = Pakistan, MDV = Maldives, MDG = Madagascar, LKA = Sri Lanka, IRN = I.R.Iran, IDN = Indonesia, 

OTH = all others). 
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Main reported gear types associated with shark bycatch for IOTC fisheries 

Fig. 2 shows the distribution of catches by gear type. Gillnets report the highest nominal catches of sharks in 2014, 

making up nearly 40% of catches followed by the handline and longline fleets. Of gillnets, the majority comprise 

standard, unclassified gillnets, followed by gillnet, handline and troll line combinations and gillnet/longline 

combinations.

 
Fig. 2. Summary of shark catches reported by gear type (1950ï2014). Bait boat/pole and line (BB), gillnet (GILL), 

Handline (HAND), Line (LINE), logline (LL), Purse seine (PS), small purse seines/ring nets (PSS), troll lines 

(TROLL) and all other gear types (OTHER).  

 

Main species of sharks caught in IOTC fisheries 

A list of all species of sharks that are known to occur in Indian Ocean fisheries directed at IOTC species (IOTC fisheries) 

or pelagic sharks is provided in Appendix 2. In addition to an increase in reporting of shark catches over time, the 

resolution of the data provided has been improving with an increased proportion of reported shark catches provided 

identified to species/genus (Fig.4a). Of the shark catches reported by species, the blue shark forms the greatest 

proportion, comprising ~ 60% of total catches, with silky, oceanic whitetip, thresher, hammerhead and mako sharks 

forming a smaller percentage (Fig. 4b).  

The increase in reporting by species is apparent in the species-specific catch series (Fig. 4) with steadily increasing 

trends in reporting since the 1970s seen for blue sharks, thresher sharks, hammerhead sharks and mako sharks. The 

reporting of catches of oceanic whitetip sharks shows an unusual trend which is dominated by the Sri Lankan longline-

gillnet fisheries with the addition of proportionately very large catches by India in the last years (2013-2014). Reported 

catches of silky shark peak just prior to 2000, since when they have been steadily declining, a trend which is based 

almost exclusively on data from the Sri Lankan longline-gillnet combination fisheries. The effect of single fleet reports 

in the nominal catch series by species is apparent when looking at Fig.5b which highlights how the catch series of each 

species is dominated by very few fleets. 
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Fig. 3. a) Proportion of shark catches reported by species and as aggregate catch (OTH) and b) nominal shark catches 

by species  

1950
1960

1970
1980

1990
2000

2010

5
0

6
0

7
0

8
0

9
0

1
0

0

5
0

6
0

7
0

8
0

9
0

1
0

0

OTH SPE

1950
1960

1970
1980

1990
2000

2010

2
0

4
0

6
0

8
0

1
0

0

2
0

4
0

6
0

8
0

1
0

0

BSH FAL OCS THR SPN MAK



 

IOTCï2015ïWPEB11ïR[E] 

Page 60 of 117 

  
Fig. 4. a) Total nominal catches by species for all fleets (1950-2014) and b) contribution of each fleet to the total data series 
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There are some clear trends in species catches by gear types as indicated in Table 1. Nominal shark catches by longliners 

comprise predominantly blue shark followed by mako sharks, while reported catches of handline gears are also 

dominated by blue shark, followed by thresher sharks. Purse seine catches are dominated by silky shark. Troll lines 

reported relatively high catches of hammerhead sharks. Reporting by species is very uncommon for gillnet fleets, where 

the majority of catches are reported in aggregate.  

 

Table 1. Species-specific catches by gear type from 2005ï2014 (Bait boat/pole and line (BB), gillnet (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% 92% 13% 100% 13% 28% 100% 62% 

BSH 0% 3% 60% 0% 58% 0% 0% 0% 

FAL 0% 4% 0% 0% 7% 72% 0% 2% 

OCS 0% 0% 0% 0% 6% 0% 0% 0% 

THR 0% 0% 17% 0% 0% 0% 0% 3% 

SPN 0% 0% 6% 0% 0% 0% 0% 25% 

MAK  0% 0% 3% 0% 10% 0% 0% 8% 

OCS 0% 0% 0% 0% 6% 0% 0% 0% 

RMB 0% 0% 0% 0% 1% 0% 0% 0% 

 

Reported catches and catch rates by fleet 

Fleets reporting the greatest nominal catches of sharks since 2000 are shown in Fig. 5. This highlights the relatively 

high catches of the Indonesia line fisheries (including troll lines, hook and line, hand line and coastal longlines1) and the 

gillnet fisheries of Pakistan, Yemen and I.R. Iran. The lack of species disaggregation in reporting is also apparent here, 

particularly for the gillnet fleets. 

 
Fig. 5. Annual average shark catches reported by fleet and species from 2000ï2014 

While industrial longliners and drifting gillnets harvest important amounts of pelagic sharks, industrial purse seiners, 

pole-and-lines and most coastal fisheries are unlikely to harvest important amounts of pelagic sharks.   

 

¶ Pole and line fisheries: The shark catches reported for the pole and line fisheries of Maldives are very low and none 

are reported for India. The amounts of sharks caught by these fisheries, if any, are not thought significant. 

                                                      

 

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

of the gillnets: 

¶ Gillnets operated in areas having low concentrations of pelagic sharks: The gillnet fisheries of most coastal 

countries operate these gears in coastal waters. The abundance of pelagic sharks in these areas is thought 

low.  

¶ Gillnets operated in areas having high concentrations of pelagic sharks: Gillnets operated in Sri Lanka, 

Indonesia and Yemen (waters around Socotra), in spite of being set in coastal areas, are likely to catch 

significant amounts of pelagic sharks.  

¶ Gillnets operated on the high seas: Vessels 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 this 

period. Driftnet vessels from I.R. Iran and Pakistan 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 their 

range to include the tropical waters of the western Indian Ocean and Mozambique Channel. The quantity of sharks 

caught by these fleets is thought to be relatively high, representing between 25ï50% of the total combined catches 

of sharks and other species. 

 

¶ Gillnet/longline fishery of Sri Lanka:  Between 1,200 and 3,200 vessels (12 m average length) operating gillnets 

and longlines in combination have been harvesting important amounts of pelagic sharks since the mid-1980s. The 

longlines are believed to be responsible for most of the catches of sharks. Catches of sharks comprised ~45% of the 

total combined catch for all species in 1995 and declined to <2% in the late 2000s. The fleet has been shifting 

towards predominantly longline gear in recent years but most catches are still reported as aggregates of the 

combination gear. 

 

¶ Fisheries using handlines: The 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 amount of 

pelagic sharks caught are thought to be low. The proportion of other species of sharks might change depending on 

the area fished and time of the day. 

 

¶ Deep-freezing tuna longliners and fresh-tuna longliners: Catches of sharks are thought to represent between 20ï

40% of the total combined catch for all species. However, the catches of sharks recorded in the IOTC database only 

make up a small proportion of the total catches of all species by longline fleets. These catches series for sharks are, 

therefore, thought to be very incomplete. Nevertheless, levels of reporting have improved in recent years, following 

the implementation of catch monitoring schemes in different ports of landing of fresh-tuna longliners2, and the 

recording of catches of main species of sharks in logbooks and observer programmes. The catches estimated, 

however, are unlikely to represent the total catches of sharks for these fisheries due to the paucity of information on 

levels of discards of sharks, which are thought high in some areas and for some species.  

¶ Freezing (fresh) swordfish longliners: Catches of sharks are thought to represent between 40ï60% of the total 

combined catch for all species. The amount of sharks caught by longliners targeting swordfish in the  

IOTC area of competence has been monotonically increasing since the mid-1990s. 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 due to: 

¶ Gear configuration and time fished: The vessels targeting swordfish use surface longlines and set the lines 

at dusk or during the night. Many pelagic sharks are thought to be abundant at these depths and most active 

during dusk or night hours. 

¶ Area fished: The fleets targeting swordfish have been deploying most of the fishing effort in the Southwest 

Indian Ocean, in the vicinity of South Africa, southern Madagascar, Reunion and Mauritius. High amounts 

of sharks are thought to occur in these areas. 

¶ Changes in the relative amounts of swordfish and sharks in the catches: Some of the vessels are known to 

alternate between targeting swordfish and sharks (particularly blue sharks) depending on the season, or 

when catch rates of swordfish are poor. 

                                                      

 

2 The IOTC-OFCF (Overseas Fisheries Cooperation Foundation of Japan) Project implemented programmes in cooperation with local 

institutions in Thailand and Indonesia. 



IOTCï2015ïWPEB11ïR[E] 

Page 63 of 117 

¶ Industrial tuna purse seiners: Catches of sharks are thought to represent less than 0.5% of the total combined 

catch for all species. Limited nominal catch data have been reported for the purse seine fleets.  

¶ Trolling fisheries: The majority of fisheries trolling in the Indian Ocean operate in coastal waters so the amounts 

of pelagic sharks caught are thought to be low. The amount that other species of sharks make out of the catches of 

tuna and tuna-like species might change depending on the area fished and time of the day. 

 

Spatial information on sharks catches 

Fig. 6 and Fig. 7 present the spatial catches of sharks reported in numbers for deep-freezing longliners flagged by 

Taiwan,China over time. The reporting by species has improved over time, indicating that the majority of the catches 

are blue shark with an increase in catches of silky shark in the northern Indian Ocean apparent in recent years, however, 

the presence of low numbers of dusky shark in the reported catches are somewhat surprising given its coastal distribution 

and may reflect species identification errors. 

Fig. 8 shows the shark catches reported by the Japanese longline fleet from 2009ï14. These show a clear dominance of 

blue sharks, followed by relatively minor catches of shortfin mako shark and porbeagle shark. However, it is important 

to note that time-area catches of sharks by species are only available from 2007 for Taiwan,China or 2009 for Japan, 

while these fleets have been operating in the Indian Ocean since the 1950s. Unlike Taiwan,China, for which spatially 

disaggregated catches of sharks are available aggregated by species from up to the late 1970s, Japan has not provided 

spatially disaggregated catches of sharks other than those reported for 2009 and following years. In addition, the catches 

available are considered to be incomplete, as they are likely to not include discards, only including those species which 

have been listed as mandatory for reporting. More limited time-area catches of sharks are also available from some other 

fleets, as recorded in Table 9. 

  

  
Fig. 6. Time-area catches (total numbers) of sharks for deep-freezing longliners flagged in Taiwan,China, by decade 

(also including 2010ï14) and species. Unidentified sharks catches are shown in purple. 
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Fig. 7. Time-area catches (total numbers) of sharks for deep-freezing longliners flagged in Taiwan,China, by year 

(2008ï14) and species. Unidentified sharks catches are shown in purple. 

  








































































































