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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. 
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Ph: +248 4225 494 
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ACRONYMS 

BET  Bigeye Tuna 
BMSY        Biomass that achieves maximum sustainable yield 
CMM  Conservation and Management Measure (of the IOTC; Resolutions and Recommendations) 
CPCs  Contracting parties and cooperating non-contracting parties 
EU  European Union 
FAO  Food and Agriculture Organization of the United Nations 
IOTC  Indian Ocean Tuna Commission 
MP  Management Procedure 
MPD  Management Procedures Dialogue 
MSE  Management Strategy Evaluation 
MSY  Maximum Sustainable Yield 
SC  Scientific Committee, of the IOTC 
SSB  Spawning stock biomass 
SPC  Secretariat of the Pacific Community 
tRFMO  tuna Regional Fisheries Management Organization 
TAC  Total Allowable Catch 
TCMP  Technical Committee on Management Procedures 
WP  Working Party of the IOTC 
WPB  Working Party on Billfish of the IOTC 
WPEB  Working Party on Ecosystems and Bycatch of the IOTC 
WPM  Working Party on Methods of the IOTC 
WPNT  Working Party on Neritic Tunas of the IOTC 
WPDCS Working Party on Data Collection and Statistics of the IOTC 
WPTmT Working Party on Temperate Tunas of the IOTC 
WPTT  Working Party on Tropical Tunas of the IOTC 
YFT  Yellowfin Tuna 
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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 TERMINOLOGY 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 Commission’s 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 Indian Ocean Tuna Commission has established a dedicated Technical Committee of Management 

Procedures (TCMP) as a formal communication channel between science and management to enhance decision-

making response of the commission in relation to Management Procedures (MPs). The fifth Technical Committee 

on Management Procedures meeting was held on the 13–14 May 2022. Due to the COVID-19 pandemic, the 

meeting was held in a hybrid format, with two-person delegations present physically in the meeting room, and 

other participants attending by videoconference. Dr. Toshihide Kitakado, the Chair of the Scientific Committee, 

opened the meeting and welcomed attendees. Dr. Kitakado emphasized the importance of a formal forum for 

engaging both scientists and decision makers in the process of developing Management Procedures for key IOTC 

species. The meeting was co-chaired by Ms Jung-re Riley Kim (chair of the IOTC Commission). The Chairs 

welcomed 132 delegates from 25 Contracting Parties of the Commission and 9 Observers (including 9 invited 

experts) to the session. The list of participants is provided in Appendix I. 

• (Para. 58) The next technical issue discussed by the TCMP related to the choice of MP. Two distinct MPs 

were included in the proposal for discussion, namely the Model-based hockey stick (PT-HS, MP1_Harvest) 

and the Model-based Catch and CPUE projection (PT-PROJ, MP2_Target). The TCMP NOTED that both 

MPs have very similar results with subtle differences in the outputs (e.g. catch stability, short term catch 

levels, population status at the end of the reference years) that require consideration by the Commission 

and no consensus was reached on which MP was preferable for the TCMP. The TCMP NOTED that both 

candidate MPs for BET, reviewed by the SC, are acceptable and meet the management objectives for the 

stock. As such the TCMP RECOMMENDED that the Commission discuss them both and consider selecting 

one MP for adoption. 

• (Para. 77) The TCMP NOTED that CPCs require time to process the outputs of the SC in order to fully 

explore and understand the advice provided using the MSE process. To facilitate this, the TCMP 

RECOMMENDED that the Commission endorse holding a virtual TCMP meeting early each year with a 

view to discuss or narrow down the alternative candidate MPs proposed by the SC, providing sufficient 

time for CPCs to discuss the outputs of the SC and consider developing proposals based on them. The 

TCMP would then meet again physically prior to the Commission.  
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1. OPENING OF THE SESSION AND ARRANGEMENTS 

1. The fifth Technical Committee on Management Procedures meeting was held on the 13–14 May 2022. Due to the 

COVID-19 pandemic, the meeting was held in a hybrid format, with two-person delegations present physically in 

the meeting room, and other participants attending by videoconference.  

2. Dr. Toshihide Kitakado, the Chair of the Scientific Committee, opened the meeting and welcomed attendees. Dr. 

Kitakado emphasized the importance of a formal forum for engaging both scientists and decision makers in the 

process of developing Management Procedures for key IOTC species.  

3. The meeting was co-chaired by Ms Jung-re Riley Kim (chair of the IOTC Commission). The Chairs welcomed 132 

delegates from 25 Contracting Parties of the Commission and 9 Observers (including 9 invited experts) to the 

session. The list of participants is provided in Appendix I.  

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION  

4. The Scientific Committee Chair NOTED that the TCMP was established to enhance the effective communication 

and mutual understanding between science and management, and to facilitate decision-making response of the 

commission on matters related to management procedures. To this aim, scientists presented progress in 

developing and evaluating management procedures for the key tuna stocks in the Indian Ocean, in accordance with 

the decision framework as prescribed in Resolution 15/10 and associated workplan agreed by the Commission.  

5. The adopted agenda for the meeting is presented in Appendix II. The documents presented to the TCMP are listed 

in Appendix III.  

3. ADMISSION OF OBSERVERS 

6. The TCMP NOTED that the applications by new Observers should continue to follow the procedure as outlined in 

Rule XIV of the IOTC Rules of Procedure (2014).  

 
Non-governmental Organisations (NGO) 

7. In accordance with Rule VI.1 and XIV.5 of the IOTC Rules of Procedure (2014), the TCMP ADMITTED the following 

Non-governmental organisations (NGO) as observers to the 5th Session of the TCMP.  

 

• Global Tuna Alliance 

• International Pole-and-line Foundation  

• International Seafood Sustainability Foundation  

• Pacific Islands Forum Fisheries Agency (FFA) 

• PEW Charitable Trusts  

• Shark Guardian 

• Sharkproject 

• International Sustainable Fisheries and Communities Trust 

• The Ocean Foundation 

• United States of America  

• Western and Central Pacific Fisheries Commission (WCPFC) 
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• World Wide Fund for Nature (WWF) 

Invited experts 
8. In accordance with Rules VI.1 and XIV.9 of the IOTC Rules of Procedure (2014), the Commission may invite 

consultants or experts, in their individual capacity, to attend the meetings or participate in the work of the 

Commission as well as the Scientific Committee and the other subsidiary bodies of the Commission. The TCMP 

ADMITTED the following invited experts as observers to the 5th Session of the TCMP.  

 
• Taiwan, Province of China 

4. DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE TCMP  

4.1 RESOLUTION 16/09 – TERMS OF REFERENCE 

9. The TCMP NOTED paper IOTC–2022–TCMP05–06 which outlined the objectives, tasks and priorities of the Technical 

Committee on Management Procedures as established by the Commission through Resolution 16/09. This 

Resolution calls for the TCMP to focus on the presentation of results and exchange of information, and to 

emphasize the aspects of the Management Strategy Evaluation process that require a decision by the Commission, 

when undertaking the evaluation and discussion of management procedures for the IOTC fisheries.  

10. The TCMP RECALLED that the Resolution required that the “(Para. 9) The need for a continuation of the Technical 

Committee on Management Procedures shall be reviewed no later than at the Annual Session of the Commission in 

2019” and that this had been done and approval for the continuation of the TCMP was given by the Commission at 

its 23rd session.  

4.2 OUTCOMES OF THE 4TH SESSION OF TCMP 

11. The TCMP NOTED paper IOTC–2022–TCMP05–03 which summarised the main outcomes of the 4th Technical 

Committee on Management Procedures. The Report of the 4th TCMP provided the recommendations as below: 

 

o (Para. 24) The TCMP RECOMMENDED that the WPM and Ad-hoc Reference Points Working Group 

continue to have discussions in order to provide advice on the most suitable and robust types of reference 

points to be used for stock status determination. 

o (Para. 65) The TCMP NOTED the implementation of a lag inherent in the MSE processes. There is often a 

lag of two to three years between the latest data available and the year for which a TAC is being estimated. In 

addition, there is a lag between the time the scientific advice is formulated and a possible CMM is formulated 

and implemented. The TCMP RECOMMENDED that the Commission take note of this issue and provide 

feedback as to whether this is acceptable or to review different options to reduce this lag in data reporting for 

management advice.  

o (Para. 85) The TCMP NOTED that there have been delays in the MSE development and that this will require 

a revision to the timetable for the development of management procedures. The TCMP RECOMMENDED 

that the Commission endorse a request that a revised timetable to be developed by CPCs with assistance from 

the SC and WPM chairs along with the Secretariat and this could be presented to the SC in 2021. 

o (Para. 87) The TCMP RECOMMENDED that the Commission continue to support capacity building 

initiatives through the TCMP to improve understanding and participation in the MSE process. 

12. The TCMP NOTED the outcomes from the previous session of the TCMP.  

4.3 OUTCOMES OF THE 25TH SESSION OF THE COMMISSION 

13. The TCMP NOTED paper IOTC–2022–TCMP05–04 which outlined the main outcomes of previous session of the 

Commission, specifically related to the work of the TCMP and AGREED to consider, throughout the course of the 

current meeting, how best to provide the Scientific Committee with the information it needs in order to satisfy the 

Commission’s requests. The Report of the 25th Session of the Commission provided the following feedback:  
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o (Para. 44) The Commission NOTED that the report from the 4th meeting of the Technical Committee on 

Management Procedures (TCMP) had not yet been adopted and will be done so by correspondence. The 

Commission NOTED, however, that several Recommendations had been reviewed and agreed during the 

meeting and these were presented to the Commission by the SC Chair who co-chaired the meeting. The 

Recommendations were as follows:  

o That the WPM and ad-hoc reference points working group continue to have discussions in order to 

provide advice on the most suitable and robust types of reference points to be used for stock status 

determination.  

o That the Commission take note of this [lag inherent in the MSE processes] issue and provide feedback 

as to whether this is acceptable or to review different options to reduce this lag in data reporting for 

management advice.  

o That the Commission endorse a request that a revised timetable to be developed by CPCs with 

assistance from the SC and WPM chairs along with the Secretariat and this could be presented to the 

SC in 2021.  

o The Commission continue to support capacity building initiatives through the TCMP to improve 

understanding and participation in the MSE process.  

o (Para. 45) The Commission NOTED that further work is required on understanding the determination of 

stock status relative to Reference Points and endorsed the TCMP request continue the deliberations of the ad-

hoc working group to continue to work on this matter intersessionally in preparation for the TCMP in 2022.  

o (Para. 46) The Commission SUPPORTED the important work conducted by the TCMP and NOTED the 

continued support received from CPCs and the Commission to fund the activities. The Commission further 

NOTED the important platform provided by the TCMP for increasing dialogue between scientists and 

managers.  

o (Para. 47) The Commission URGED the TCMP to continue with capacity building initiatives to facilitate 

understanding of the process and increase participation by all parties to facilitate smooth implementation of 

the MSE process.  

o (Para. 48) India requested the Scientific Committee and TCMP consider including simulations which can 

differentiate between the stock in Exclusive Economic Zones (EEZs) and those on the High Seas to account for 

the implications of the MPs on these two components of the stocks. 

14. The TCMP NOTED the Secretariats presentation on the outcomes of the 25th Session of the Commission and 

AGREED that any necessary issues would be discussed during the current session of the TCMP.  

4.4 OUTCOMES OF THE 24TH SESSION OF THE SCIENTIFIC COMMITTEE 

15. The TCMP NOTED paper IOTC–2022–TCMP05–05 which outlined the main outcomes of 24th Session of the Scientific 

Committee that specifically related to the work of the TCMP.  

16. The TCMP NOTED the feedback provided by the SC on MSE issues including the following recommendations: 

o (Para 114): The SC NOTED the guidelines included as Appendix 6a to this report to deal with exceptional 

circumstances in the MSE process. The SC further NOTED that these guidelines are a living document and 

revisions may still be required in the future.  The SC RECOMMENDED that the Commission consider and 

endorse the guidelines. 

o (Para 115): The SC NOTED the revised schedule of MSE work included as Appendix 6b to this report to 

provide the timeframe for the development of management procedures for key IOTC species. The SC NOTED 

that the revised MSE schedule is still ambitious but that the technical work could, in principle, be completed 

within the proposed timeframes with minor adjustments. The SC RECOMMENDED that the Commission 

consider and endorse the revised timetable. 

17. The TCMP NOTED that the guidelines for exceptional circumstances need to be discussed further. The TCMP 

ACKNOWLEDGED that the scientific aspects of exceptional circumstances had been taken into account, but the 

corresponding management options had not been fully elaborated and this would be required to fully account for 

this issue. The TCMP NOTED that this would be further discussed under item 7 below. 
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5. INTRODUCTION TO MSE 

5.1 MANAGEMENT PROCEDURES AND MSE:  

5.1.1 Basic principles, Roles and responsibilities, dialogue tools and feedback mechanism  

18. The TCMP NOTED a presentation by the SC Chair which provided an introduction to the basic principles of the MSE 

process and the history of MSE activities in the IOTC. The presentation also highlighted several important aspects 

of the MSE processes, such as 1) the difference between “projections based on stock assessments” and “projections 

in an MSE process”; 2) the difference between “management procedure (MP)” and “harvest control rule (HCR)” as 

this is particularly relevant for the ongoing Skipjack tuna MSE work; and 3) the difference between an “operating 

model (OM)” and an “assessment model”. The TCMP THANKED the SC chair for his clear and informative 

presentation that was useful for the subsequent discussions held during the TCMP05.  

19. The TCMP NOTED that several technical terms related to the MSE process are often used interchangeably with 

different meaning depending on the context which can create some confusion.  

20. The TCMP NOTED that the tuning process is one of the most important points in the IOTC and that it is important 

to identify the highest priority tuning criteria. The TCMP further NOTED that a strong connection between 

management objectives and tuning criteria should be established.  

21. The TCMP NOTED the issue of the time lag between data being used in stock assessments, the application and then 

final implementation of MPs which can be between 2 and 3 years. The TCMP NOTED that it would be helpful for 

the TCMP or Commission to develop a mechanism to reduce this time lag in order to help to improve the MP 

performance.  

22. The TCMP NOTED that indicators such as socio-economic factors should be considered while setting management 

objectives as there is no other way to take these into consideration in MPs.   

23. The TCMP NOTED that CPUE indices continue to be the most important inputs into operating models further 

NOTING that improvements to data and CPUE indices will contribute to improvements in the performance of an 

MP. The TCMP NOTED that CPUE series are not yet available for many of the neritic tuna species so it will be difficult 

to set robust MPs for these species but further NOTED that improvements are being made to data so CPUE series 

should be available for use in MPs for these species in the coming years.  

24. The TCMP NOTED the recurring OM reconditioning that has been deemed necessary during the MSE process for 

several species to date. This OM reconditioning has been extremely time consuming due to the amount of work 

required for reconditioning and for the SC to consider the reconditioned OMs. The TCMP further NOTED the need 

to set conditions under which reconditioning will be considered to be necessary through the development 

procedures around exceptional circumstances which will be discussed further in Section 7.  

25. The TCMP NOTED that while implementation errors have not been considered for base case scenarios to date, 

discussions have been held regarding the validity of catch data and over catches during robustness testing. The 

TCMP NOTED the possibility of the composition of fisheries changing over time due to factors such as changes to 

catch allocations. The TCMP NOTED that currently the total TAC is distributed amongst fisheries based on the 

knowledge of the current fishery composition and so future changes to the composition of fisheries due to changing 

allocations and other such factors will affect the selectivity of these fisheries on the populations. The TCMP NOTED 

that complicated topics like this have not yet been considered within the MPs under the current development but 

could be considered in the future iterations of MP development when the MPs have been finalised.  

5.2 DEMONSTRATION OF MSE CAPACITY BUILDING TOOLS 

26. The TCMP NOTED a presentation by consultants funded by an Australian grant that outlined tools for capacity 

building and promoting increased understanding of the MSE process. The Consultants demonstrated educational 

materials as well as a Shiny app that will be incorporated into the IOTC website for continued use by interested 
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parties.  

27. The TCMP NOTED that these tools are being designed in order to introduce the MSE process to a wider 

audience.  The TCMP ENCOURAGED the group to provide feedback on these tools as soon as possible for inclusion 

in the final product, further NOTING that links to the Google docs feedback form and the shiny app webpage are 

available in the paper IOTC-2022-TCMP05-INF01_Rev2.  

28. The TCMP NOTED that these are potentially very useful resources for building and strengthening MSE capacity in 

the IOTC and that it may be beneficial to use these in a hands-on exercise (as was done during the TCMP meeting 

in 2019).   

5.3 SC PROPOSAL FOR THE STANDARD PRESENTATION OF MSE RESULTS 

29. The TCMP NOTED a presentation by the Chair on a proposal for presenting MSE results including a sample template. 

The TCMP NOTED that this template was discussed during the WPM who concluded that it is a useful resource for 

the TCMP and ENCOURAGED the provision of feedback in order to refine the template in future iterations.   

6. STATUS OF THE MANAGEMENT PROCEDURE EVALUATION/OPERATING MODELS 

6.1 BIGEYE TUNA. 

30. The TCMP NOTED paper IOTC–2022–TCMP05–07 which provided a Bigeye tuna management procedure for 

adoption, including the following abstract provided by the authors: 

“This document provides background information to inform the Commission’s decision on the adoption of 
a Bigeye Tuna Management Procedure (MP), as outlined in the Commission workplan. The final two 
candidate Management Procedures (MP1_Harvest and MP2_Target) have very similar performance and 
are likely to meet the Commission’s objectives with a high probability. The advantages of MP1_Harvest are 
slightly higher average catches and slightly better initial performance in the years after a poor recruitment 
period (in robustness tests). The advantages of MP2_Target are a lower probability of an initial catch 
reduction below recent average levels, a smaller initial catch decrease, lower catch variability, and lower 
probability of going over or under MSY at the end of the projection period. MP2_Target also showed a lower 
probability of SSB falling below the biomass limit reference point (50%SBMSY) and lower probability of 
exceeding the fishing mortality limit reference point (130%FMSY) (in robustness tests).” – see document for 
full abstract 

 
31. The TCMP NOTED that bigeye tuna MSE work has been ongoing for many years and significant progress has been 

made to bring the MSE up to date. The TCMP would like to thank the modelers, the MSE Task Force, and the 

members involved in the process for their efforts and contributions to the development of bigeye tuna MSE. 

32. The TCMP NOTED that the MSE operating models were updated up to 2020, and the two candidate MPs were 

tuned to each of the (two) tuning criteria (i.e., 60% and 70% probability of being in the Kobe green zone by 2034-

2038).  

33. The TCMP NOTED the two candidate MPs are: 1) MP1_Harvest- A biomass dynamic model and hockey stick HCR, 

which uses the relative biomass and fishing mortality estimates, from the model, in the HCR to calculate TAC. 2) 

MP2_Target - A biomass dynamic model with catch estimation and projection to meet the pre-specified future 

biomass depletion level. 

34. The TCMP NOTED that; MP1_Harvest produces slightly higher average catches but a higher probability of initial 

catch decrease; MP2_Target produces a smaller initial catch decrease, lower catch variability, and a lower 

probability of SSB falling below the biomass limit reference point (50%SBMSY) and lower probability of exceeding 

the fishing mortality limit. 

35. The TCMP further NOTED that MP1_Harvest is more robust against future recruitment reductions, at least in the 

early years but MP2_Target performs better in scenarios where there is a positive trend in the longline catchability. 

https://iotc.org/documents/TCMP/05/INF01
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36. The TCMP NOTED that the time lag, including those in the population dynamics, CPUE and catch data, SC and 

committee decision-making processes, has been fully integrated into the MSE system and the same time lag applies 

to both MPs being evaluated. 

37. The TCMP NOTED that depletion target used in the MP2_Target is not the same as target in the management 

objective (being in the Kobe green). The depletion target is part of the control parameters in the MP which is to be 

tuned in the tuning process to achieve the tuning criteria. The TCMP agreed that it is important to make a distinction 

so as to not cause confusion. 

38.  The TCMP NOTED the clarifications on some technical aspect of the MSE: catch variability refers to future catch 

(TAC) set by the MP, not variability of past catches; OM has taken the same approach as the 2019 bigeye tuna 

assessment in addressing the uncertainty of reported catch and size data. The TCMP also NOTED that the new 

growth curve is likely to have an impact on stock assessment estimate, particularly biomass related numbers, but 

the impact can be better evaluated in the assessment itself. The TCMP further NOTED other uncertainties such as 

recruitment shock and catch implementation error have been examined in the robustness trials.  

6.2 ALBACORE TUNA  

39. The TCMP NOTED paper IOTC–2022–TCMP05–08 which provided an Albacore Management Strategy Evaluation 

Update, including the following abstract provided by the authors: 

“• The reference operating model for the Indian Ocean albacore tuna stock was developed over the last two 

years and has been endorsed by the IOTC scientific committee. The OM was developed based on the 2019 

WPTmT SS3 assessment, and covers the dynamics of the stock until the year 2017. 

• This OM has been updated to the current year by projecting the stock forward based on the reported catches 

for 2018, 2019 and 2020, and then assuming fishing mortality in 2021 was equal to that of 2020. Model runs in 

the grid that could not explain the 2018-2020 reported catches, or could only do so with increases in effort of 

over 50% per year, were eliminated from the OM. Less than 10% of the model runs in the original grid remain in 

the final OM after the selection procedure. 

• Further developments to the albacore MSE included the development and application of three types of 

candidate MPs, one data-based and two model-based, and the tuning of these MPs (i.e. defining the MP 

parameters that achieve a certain management goal) for a range of management objectives over the next 11 to 

16 years. The two model-based MPs differ in the form of the Harvest Control Rule. One employs the standard 

hockey-stick, while the other responds to trends in estimated depletion. The later is being proposed given the 

apparent need for a recovery phase in this stock. 

• Technical difficulties were encountered when running the model based MPs, and the results presented below 

were obtained from simulation in which a perfect stock assessment is assumed, instead of the outcome of the 

stock assessment proposed for this stock. 

• The main feedback priority for the TCMP-05 is to get confirmation on the range of proposed MPs, including the 

acceptability of new trend-based HCRs, as well as on the current management objectives to be achieved by the 

tuning procedure” 

40. The TCMP NOTED that the albacore tuna OMs are based on the 2019 assessment and covered the fishery 

dynamics until year 2017. As such, the albacore tuna MSE is experiencing a 3 year time lag (2 year for data and 1 

year for the TAC advice).  

41. The TCMP NOTED the albacore MSE is evaluating a model-based MP, a data-based MP, and a trend-based MP 

(assuming reliable stock estimates are available without fitting to the data). The data-based MP is driven by the 

longline CPUE which does not have information on overall catches, whereas the model-based MP uses both CPUE 

and catch to infer stock status information. The model-based MP tends to keep the stock at higher level and yield 
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higher catches because it is more responsive and is faster in bringing to stock to the desired level. 

42. The TCMP NOTED there is a technical issue with the implementation of JABBA used in the model-based MP to 

inform stock status, thus the OM assumed perfect assessment estimates with some random errors. The TCMP 

further NOTED that this “short-cut” approach applies only to the model-based MP, not the data-based MP. 

43. The TCMP NOTED that the use of term “recovery phase” when describing the MP performance might be misleading 

for albacore as the stock assessment suggested the stock is not overfished although there is excessive fishing 

pressure. The TCMP NOTED the OM has expanded the assessment grid to characterise the uncertainty on the stock 

status and consequently the OM is being relatively more pessimistic than the stock assessment. The TCMP further 

NOTED that the OMs are run on the full grid, not a partial factorial design, but a subset of models have been 

dropped for not being able to sustain recent reported catches without unrealistically high fishing mortality.  

44. The TCMP NOTED albacore may be a good candidate for testing the alternative approach of OM conditioning which 

is not directly built on the assessment model. The TCMP agreed that the details of this approach require a more 

technical presentation. The TCMP further NOTED the alterative OM would implement similar dynamics and use 

similar data as the stock assessment model, but emphasis is not on replicating the estimates of stock status but to 

better characterise the uncertainty on future productivity of the stock. The proposed approach is not intended to 

break away from the stock assessment but will reflect more on the different perspectives of MSE and stock 

assessment model. 

45.  The TCMP reiterative the importance and usefulness of using standardised presentation style for the MSE of 

different stocks to help improve understandings.  

6.3 SKIPJACK TUNA 

46. The TCMP NOTED paper IOTC–2022– TCMP05–09 which provided an Presentation of an empirical MP for Indian 

Ocean skipjack tuna, including the following abstract provided by the author: 

“The primary objective of this work is to develop a Management Procedure (MP) for Indian Ocean Skipjack tuna 

(SKJ), which includes specification of the data inputs, harvest control rule (HCR) and management outputs, and 

that has been fully tested using an appropriate simulation framework. Following the presentation of 

developmental work to the Working Party on Methods (WPM; Edwards, 2020, IOTC, 2020a) and the Technical 

Committee on Management Procedures (TCMP; Edwards, 2021b, IOTC, 2021c), in which a suitable simulation 

framework was proposed, evaluations of an empirical MP were presented to the WPM (Edwards, 2021a), and 

the MSE Task Force (Edwards, 2022). The current work presents a summary of that work and proposes a set of 

empirical MPs for consideration by the TCMP.” 

47.  The TCMP NOTED the depletion-based target (40% B0) reference lines in Kobe plot and discussed whether the 

MSY-based reference points should be displayed at the green-zone border instead. The reason is the stock is 

fluctuating around the 40% B0, there is little risk of violating the MSY biomass threshold/target However, specifying 

a depletion-based target on the Kobe plot can be misleading as it can be misunderstood as equivalent to Bmsy. The 

TCMP RECALLED that it was agreed that MP should be tuned to the depletion-based target. However, the TCMP 

NOTED there has been ongoing discussion at the WPM and SC on the stock status definition (in the context of 

defining overfishing or overfished status) for skipjack tuna in relation to different reference points 

measured/presented (e.g., the depletion-based reference points as per 16/02 and the MSY based refence points 

as per 15/10). 

48.  The TCMP NOTED that 20%, 30%, and 40% of catch overrun has been examined in the robustness trials and the 

performance of MP deteriorates with higher implementation error. The TCMP discussed the two strategies 

proposed to better deal with TAC implementation error: option 1 is to design an MP to be robust to the 

implementation error (by incorporating the implementation error in the tuning process); option 2 is to determine 

an acceptable level of reduction in performance (e.g., biomass 20% below expectation) and identify the associated 
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implementation error. It was noted that option 1 is easier to implement but there is the need to agree on the level 

of implementation error whereas option 2 is considered to be a more robust approach. 

6.4 YELLOWFIN TUNA 

49. The TCMP NOTED the discussion of an IOTC Yellowfin Tuna Management Procedure Evaluation Update.  

50.  The TCMP RECALLED that the previous OM has some critical issues which are closely related to the issues that 

occurred in the recent yellowfin stock assessment model. The TCMP NOTED that very good progress has been made 

in the most recent yellowfin assessment although some issues remain. The TCMP NOTED the proposed pathway 

forward for the yellowfin MSE: the modeller is to investigate whether the current assessment model is suitable for 

OM conditioning. If this is not the case, the modeller will explore an alternative approach for OM conditioning 

which is not directly based on the assessment model. Results will be discussed at the WPTT, WPM and SC in 2022.  

6.5 SWORDFISH 

51. The TCMP NOTED paper IOTC–2022–TCMP05–10 which provided a Swordfish Management Strategy Evaluation 

Update, including the following abstract provided by the authors: 

“• The reference operating model for the Indian Ocean swordfish stock was developed over the last two years 
and has been endorsed by the IOTC scientific committee. The OM was developed based on the 2019 WPB SS3 
assessment, and covered the dynamics of the swordfish until the year 2018. This OM was updated to the current 
year, by projecting the stock forward based on the reported catches for 2019 and 2020. The choices made in 2019 
for the construction of the OM by the previous researcher have not been revisited. 
• Further developments to the swordfish MSE included the development and application of two types of 
candidate MPs, one model based and one data based, and the tuning of these MPs (i.e. defining the MP 
parameters that achieve a certain management goal) for a range of management objectives over the next 11 to 
15 years. 
• Technical difficulties were encountered when running the model based MPs, and the results presented below 
were obtained from simulation in which a perfect stock assessment is assumed, instead of the outcome of the 
stock assessment proposed for this stock. 
• The main feedback priority for the TCMP-05 is to get agreement on the range of proposed MPs to be fully tested, 

as well as on the current management objectives to be achieved for the tuning procedure.” 

52. The TCMP NOTED that the data-based MP provides higher average spawning biomass but wider distribution, 

whereas model-based MP has lower catches with narrower distribution but high inter annual variability. The TCMP 

also NOTED the swordfish MSE is experiencing a similar technical issue (as in the albacore tuna MSE) with the 

implementation of JABBA used in the model-based MP to inform stock status where in many runs JABBA was unable 

to obtain a reliable estimate of stock status and the MP assumed that accurate stock estimates were available and 

the conclusion may change when the actual JABBA is finally run to fit the data in these cases.  

7. DISCUSSION ON THE ACTIONS NEEDED FOR THE ADOPTION OF MANAGEMENT PROCEDURES, INCLUDING 

BUDGET 

7.1. BIGEYE TUNA 

53. The TCMP NOTED a proposal tabled by Australia, IOTC–2022–S26–PropG which provided a Draft Resolution on a 

management procedure for bigeye tuna.  

54. The TCMP THANKED the proponents for providing this document to the TCMP and facilitating constructive 

discussions on its components, which will be used to develop a revised proposal for presentation to the 

Commission. 

55. The TCMP ACKNOWLEDGED the extensive work conducted on the BET MSE and the collaborative efforts to bring 

this work to a mature stage. The TCMP AGREED that momentum should not be lost and that the work was of a 

sufficiently advanced stage to be discussed by the Commission for possible adoption as a CMM. 

56. The TCMP further NOTED several comments on the composition of the proposal. The TCMP NOTED that the current 
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text of the proposal does not include the management objectives for the stock. The TCMP DISCUSSED the necessity 

of including this information as it is the guidance provided by the managers to the Scientists and is part of the 

dialogue process between Scientists and Managers, a crucial component of the MSE process. In addition, the 

proposal contained several references to external documents. Some CPCs expressed their preference to have the 

text from those documents included into the body of the proposal as external documents could be superseded are 

replaced and this could complicate the understanding of the proposal.   

57.  The TCMP NOTED that there were some key technical components of the proposal that required further 

discussion. The first related to the tuning criteria proposed for the MP. The current proposal included tuning of 60% 

and 70% probability of being in the Kobe green quadrant over the reference years. The TCMP DISCUSSED that this 

should be guided by the management objectives and therefore including wording proposing that the probability of 

being in the green zone should be above 60% would facilitate both tuning criteria and allow the Commission to 

decide on the desirable level. 

58. The next technical issue discussed by the TCMP related to the choice of MP. Two distinct MPs were included in the 

proposal for discussion, namely the Model-based hockey stick (PT-HS, MP1_Harvest) and the Model-based Catch 

and CPUE projection (PT-PROJ, MP2_Target). The TCMP NOTED that both MPs have very similar results with subtle 

differences in the outputs (e.g. catch stability, short term catch levels, population status at the end of the reference 

years) that require consideration by the Commission and no consensus was reached on which MP was preferable 

for the TCMP. The TCMP NOTED that both candidate MPs for BET, reviewed by the SC, are acceptable and meet the 

management objectives for the stock. As such the TCMP RECOMMENDED that the Commission discuss them both 

and consider selecting one MP for adoption. 

59. Another key component of the proposal is the schedule of implementation. As such, the TCMP NOTED paper IOTC–

2022–TCMP05–11 which provided a schedule of activities: meta-rules for MP Implementation, including the 

following abstract provided by the authors: 

“As identified in the endorsed Schedule of Work for the Development of Management Procedures, the IOTC may 

select and adopt a Management Procedure (MP) for Bigeye Tuna in 2022, to provide a science-based Total 

Allowable Catch recommendation to the Commission in 2023. A clear understanding of the timing of aspects of 

the process and endorsement of the schedule of activities is required for successful implementation of the adopted 

MP. This document outlines a proposal for the schedule of activities, the timing and responsibility for flow of 

information in each step, and clarifies the role of the MP, operating models (OMs) and the stock assessment once 

an MP is adopted. The MSE taskforce agreed that the MP decision making year (when the MP is run to provide a 

TAC recommendation) should be offset from the year in which an assessment of stock status is conducted, so that 

these two processes remain distinct. This outline of the process also provides information on the time period (i.e. 

lag) between data exchange and TAC advice. This schedule of activities, to be adopted with the MP, is called the 

‘meta-rules’. 

60. The TCMP NOTED the timeline for adoption of the MP and its implementation as provided in the proposal and the 

document. After substantial discussion on the process and addressing concerns raised by several participants, two 

revised proposals were summarised by the SC chair, and these are included in Table 1. The TCMP NOTED the revised 

timetables and ACKNOWLEDGED the need for further discussion during the Commission meeting.  
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Table 1: Timetable for MP adoption and implementation as well as assessment schedule based on 3 proposals (SA 

– Stock Assessment).  

Source Focus 2022 2023 2024 2025 2026 2027 

Prop G MP TAC BET MP adoption 
& MP run  

(TAC 2024-26) 

  
BET MP run  

(TAC 2027-29) 

  

 
SA 

 
BET 

  
BET 

 

AUS 
Revised  
Proposal  

MP TAC BET MP adoption 
& MP run 

(TAC 2024-25) 

 
BET MP run  

(TAC 2026-28) 

   

 
SA Prelim BET Final-BET, SKJ YFT BET SKJ YFT 

EU 
Revised 

Proposal 

MP TAC BET MP  

adoption 

BET MP run  
(TAC 2024-26) 

  
BET MP run  

(TAC 2027-29) 

 

 
SA BET SKJ YFT BET SKJ YFT 

 

61. The TCMP REQUESTED clarification on the Revised Australian proposal to conduct a preliminary stock assessment 

in 2022 with a final assessment in 2023. It was clarified that the preliminary assessment would review the latest 

information and conduct the bulk of the work towards the assessment, but in order to offset the assessment year 

from the MP run year (something considered best practice for MP implementation in order to separate the 

assessment and MSE processes), the assessment would be updated in 2023 with only the latest years catch data 

added to the assessment. 

62. The TCMP also NOTED the need for discussion and agreement on how the TAC is implemented once the MP is run. 

Some participants felt the Commission should agree to an automated process where the MP is run during the SC in 

December 2022 and the TAC is adopted by default and applied immediately to the following year (in January) 

without need for review by the Commission (as is the case for the SKJ HCR). Others however expressed their concern 

that this did not allow time for the national administrations to advise their fleets of the new catch levels and also 

did not allow for the incorporation of exceptional circumstances, should these be triggered, in a transparent way.  

63. Regarding exceptional circumstances, the TCMP NOTED that these would be reviewed annually after adoption of 

an MP. If the SC determines that the criteria to qualify for exceptional circumstances are met, the SC would 

recommend to the Commission the severity of the situation and how the scientific advice should be modified (such 

as a possible revision of the TAC). The TCMP further NOTED that the SC discussion on Exceptional Circumstances 

covered the scientific aspects of this issue, but that further discussion was needed by the Commission to decide on 

protocols for the actions that should be taken from a management point of view, to account for the revised advice 

by the SC.      

7.2. ALBACORE TUNA 

64. The TCMP NOTED that for the ALB MP implementation, a 2 and 4 year lag had been simulated. The TCMP 

ACKNOWLEDGED that for a long lived species, this time lag was not too critical, but could have implications for 

shorter lived species such as SKJ. 

65. The TCMP DISCUSSED the necessity to constrain the TAC changes, between management periods, even if the stock 

is below BMSY (but not Blim) to ensure stability for the fishery. Different options for TAC changes could be explored, 

but not exceed 30%. The developer was also REQUESTED to explore asymmetric TAC estimations but not be limited 
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to this option only and continue with symmetric options as well.   

66. The developer was also REQUESTED to include a minimum catch mechanism, not only to support a bycatch and 

subsistence harvest, but also to ensure the continued availability of data for scientific monitoring purposes.     

7.3. SKIPJACK TUNA 

67. The TCMP NOTED that previously, a request had been made to the developer to remove positive bias in catches 

and therefore implementation error had been removed from the OM tuning. The TCMP AGREED that it is best 

practice to include implementation error and this option should once again be explored in the tuning. In addition, 

the tuning should continue to use the three options for being in the green zone of 50, 60 and 70%. 

68. The TCMP NOTED that the Kobe quadrants for skipjack tuna are currently delineated based on the depletion-based 

reference points outlined in Resolution 16/02. However, there was a suggestion that the Kobe quadrant should be 

based on MSY-based reference points, with the stock status in relation to depletion-based target reference points 

clearly laid out on the Kobe plot. The SC chair clarified that the current Res 16/02 clearly specifies depletion-based 

reference points for the SKJ stock and so this will continue to be the default presentation of the results, but that 

the possibility of including MSY based point will be explored also in relation to portraying the green-zone.  

69. The TCMP NOTED there were technical issues in calculating MSY-related reference points for SKJ in the early 

assessments for this species, but recent assessments have been able to estimate and report on estimated MSY 

reference points. However, it is not clear whether these estimated MSY quantities are robust enough to be 

established as reference points for skipjack tuna. The TCMP SUGGESTED this issue be further discussed by the 

relevant working parties (WPM and WPTT).   

7.4. YELLOWFIN TUNA 

70. The TCMP NOTED that discussions were ongoing regarding different methods for conditioning the OM. These 

options had not been reviewed by the SC and therefore this discussion would continue in 2022 and would be 

reported back to the TCMP in 2023. 

7.5.  SWORDFISH TUNA 

71.  The TCMP NOTED that the comments related to SWO were similar to those made for ALB and had been presented 

and discussed together.    

8. STOCK STATUS GUIDANCE AND REFERENCE POINTS 

72. The TCMP NOTED a brief presentation by the SC chair on reference points used by the IOTC and in other tuna 

RFMOs. The SC chair also briefly introduced two papers that are being considered by the SC to guide the discussions 

on reference points at the IOTC (IOTC-2021-TCMP04-12 and IOTC-2022-WPM13(MSE)-08). The TCMP NOTED the 

SC intention of merging these documents and providing feedback on this issue in 2023. 

 

9. FUTURE DIRECTION OF THE TECHNICAL COMMITTEE ON MANAGEMENT PROCEDURES 

9.1 WORKPLAN 

9.1.1 New timelines 

73. The TCMP NOTED that no major changes were proposed to the timetable for MP development. The only potential 

revisions would be a modification to the BET timetable based on whether the proposed CMM on an MP for this 

species is adopted by the Commission.  

9.1.2 Budget and resources needed for technical developments 

74. The TCMP ACKNOWLEDGED the importance of extra-budgetary contributions from the European Union and 

Australia in accelerating the MSE work since 2016. 

9.1.3 External review 

75. The TCMP NOTED a very brief presentation by the Secretariat on document IOTC-2021-SC24-INF06 which provided 

https://iotc.org/sites/default/files/documents/2021/05/IOTC-2021-TCMP04-12E_Rev1.pdf
https://iotc.org/sites/default/files/documents/2022/03/IOTC-2022-WPM13MSE-08.pdf
https://iotc.org/sites/default/files/documents/2021/12/IOTC-2021-SC24-INF06_Rev2_0.pdf
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the Terms of Reference for the Bigeye Tuna Peer review process. The TCMP NOTED these terms of reference that 

were endorsed by the SC and ENCOURAGED the SC to proceed with this process.  

9.2 PRIORITIES 

76. The TCMP NOTED that simultaneous work is being conducted on several species and that prioritising one species 

over another is difficult. The TCMP ACKNOWLEGED that an MP for bigeye tuna is ready for consideration by the 

Commission and the skipjack MP is close to completion and consideration by the SC, TCMP and Commission. There 

is a great deal of interest in the completion of the yellowfin tuna and swordfish MSE as well. The TCMP NOTED that 

further work is required to advance the albacore MSE and that resources should also be dedicated to this species.  

9.3 PROCESS AND FUTURE MEETINGS OF TCMP 

77. The TCMP NOTED that CPCs require time to process the outputs of the SC in order to fully explore and understand 

the advice provided using the MSE process. To facilitate this, the TCMP RECOMMENDED that the Commission 

endorse holding a virtual TCMP meeting early each year with a view to discuss or narrow down the alternative 

candidate MPs proposed by the SC, providing sufficient time for CPCs to discuss the outputs of the SC and consider 

developing proposals based on them. The TCMP would then meet again physically prior to the Commission. 

78. The Meeting was closed by the chair who informed the participants that the report would be adopted by 

correspondence.  
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APPENDIX II 
AGENDA FOR 5TH IOTC TECHNICAL COMMITTEE ON MANAGEMENT PROCEDURE 

 

Date: 13-14 May 2022 
Location: Hybrid (Seychelles/Zoom) 

Co-Chairs: Ms. Riley Kim Jung-re (Commission Chair) and Dr. Toshihide Kitakado (SC Chair)  

 

1. OPENING OF THE SESSION AND ARRANGEMENTS (Co-Chairs)  

2. ADOPTION OF THE AGENDA AND ARRANGEMENTS FOR THE SESSION (Co-Chairs) 

3. ADMISSION OF OBSERVERS (Co-Chairs)  

4. DECISIONS OF THE COMMISSION RELATED TO THE WORK OF THE TECHNICAL COMMITTEE ON MANAGEMENT 

PROCEDURES (IOTC Secretariat)  

4.1 Resolution 16/09 – Terms of Reference 

4.2 Outcomes of the 4th Session of TCMP 

4.3 Outcomes of the 25th Session of the Commission 

4.4 Outcomes of the 24th Session of the Scientific Committee 

5. INTRODUCTION TO MSE  

5.1 Brief introduction of Management Procedures and MSE (SC Chair) 

5.1.1 Basic principles  

5.1.2 Roles and responsibilities and feedback mechanism  

5.2 Demonstration of MSE capacity building tools (Contract developer) 

5.3 SC proposal for the standard presentation of MSE results (SC Chair) 

6 STATUS OF THE MANAGEMENT STRATEGY EVALUATION/OPERATING MODELS (Developers)  
6.1 Bigeye tuna (Rich Hilary)  

6.2 Albacore tuna (Iago Mosqueira) 

6.3 Skipjack tuna (Charlie Edwards)  

6.4 Yellowfin tunas (Rich Hilary)  

6.5 Swordfish (Thomas Brunel) 

7 DISCUSSION ON THE ACTIONS NEEDED FOR THE ADOPTION OF MANAGEMENT PROCEDURES, INCLUDING 

BUDGET (Co-Chairs and Secretariat) 

7.1 Bigeye tuna 

7.2 Albacore tuna  

7.3 Skipjack tuna  

7.4 Yellowfin tuna  

7.5 Swordfish 

7.6 General issues  

7.6.1 Exceptional circumstances 

7.6.2 MP implementation, actions and regular implementation review 

8 STOCK STATUS GUIDANCE AND REFERENCE POINTS (SC Chair and WPM Chair) 

9 FUTURE DIRECTION OF THE TECHNICAL COMMITTEE ON MANAGEMENT PROCEDURES (Co-Chairs)  

9.1 Workplan  
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9.1.1 New timelines 

9.1.2 budget and resources needed for technical developments 

9.1.3 External review 

9.2 Priorities 

9.3 Process and future meetings of TCMP 

10 ADOPTION OF REPORT (Co-Chairs) 
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APPENDIX III 
LIST OF DOCUMENTS 

 

 
Document Title 

IOTC–2022– TCMP05–01a Draft: Agenda of the 5th Technical Committee on Management 

Procedure Meeting 

IOTC–2022– TCMP05–01b Draft: Annotated agenda of the 5th Technical Committee on 

Management Procedure Meeting 

IOTC–2022– TCMP05–02 Draft: List of documents of the 5th Technical Committee on 

Management Procedure (TCMP05) 

IOTC–2022– TCMP05–03 Outcomes of the 4th Technical Committee On Management 

Procedure 

IOTC–2022– TCMP05–04 Outcomes of the 25th Session of the Commission 

IOTC–2022– TCMP05–05  Outcomes of the 24th Session of the Scientific Committee 

IOTC–2022– TCMP05–06 Resolution 16/09 ON ESTABLISHING A TECHNICAL COMMITTEE 

ON MANAGEMENT PROCEDURES 

IOTC–2022– TCMP05-07 Bigeye tuna management procedure for adoption (Hillary, R. 

M., Preece, A. L., Williams, A. and Jumppanen, P.) 

IOTC–2022– TCMP05-08 Albacore Management Strategy Evaluation Update (Mosqueira, 

I. and Brunel, T.) 

IOTC–2022– TCMP05-09 Presentation of an empirical MP for Indian Ocean skipjack tuna 

(Edwards, C. T. T.) 

IOTC–2022– TCMP05-10 Swordfish Management Strategy Evaluation Update (Brunel, T. 

and Mosqueira, I.) 

IOTC–2022– TCMP05-11 MP Implementation – schedule of activities: meta-rules 

(Preece, A., Williams, A. and Hillary, R.) 

Reference documents 

IOTC-2022-S26-PropG Draft Resolution on a management procedure for bigeye tuna 

(Australia) 

 


