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NPFC-2019-WS BRP_HCR_MSE01-Final Report 

 

North Pacific Fisheries Commission 

Biological Reference Point/Harvest Control Rule/Management Strategy 

Evaluation 

Workshop 

 

4-5 March 2019 

Yokohama, Japan 

 

REPORT 

 

Agenda Item 1. Opening of the Workshop 

1. The Biological Reference Point/Harvest Control Rule/Management Strategy Evaluation 

Workshop (WS BRP_HCR_MSE) of the North Pacific Fisheries Commission (NPFC) took 

place in Yokohama, Japan on 4-5 March 2019, and was attended by Members from Canada, 

China, Japan, the Republic of Korea, the Russian Federation, and Chinese Taipei. Dr. Doug 

Butterworth, Mr. Patrick Cordue and Dr. Laurence Kell also attended the workshop as invited 

experts. 

 

2. The workshop was opened by the WS BRP_HCR_MSE Chair, Mr. Luoliang Xu, who 

outlined the objectives and procedures for the workshop. 

 

3. Japan extended its sincere welcome to all the participants to Yokohama and emphasized the 

importance of the workshop to the work of the NPFC. 

 

4. The Executive Secretary, Dr. Dae-Yeon Moon, explained that the purpose of the WS 

BRP_HCR_MSE is to consider potential directions on the application of the biological 

reference points (BRPs), harvest control rules (HCR) and management strategy evaluation 

(MSE) for the NPFC priority species, and to provide recommendations to the Scientific 

Committee (SC). The Executive Secretary also thanked the United States, on behalf of the 

NPFC, for providing voluntary contribution for funding the participation of the invited experts. 

 

5. The Chair presented an overview of the Terms of Reference for the Workshop and explained 

the expected outputs. 

 

Agenda Item 2. Adoption of Agenda 

6. The participants agreed to add an agenda item entitled “basic information about NPFC priority 
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species” between “Adoption of the Agenda” and “Review of the general concept and best 

practices of BRP, HCR and MSE.” 

 

7. The revised Agenda was adopted (Annex A). The List of Documents and Participants List are 

attached (Annexes B, C). 

 

Agenda Item 3. Basic information about NPFC priority species 

8. The Chair of the Small Scientific Committee on Pacific Saury (SSC PS), Dr. Toshihide Iwasaki, 

presented the biological and fisheries-related information used for the Pacific saury stock 

assessment, and explained the current stock assessment work being done by the NPFC. 

 

9. The Chair presented the biological and fisheries-related information available for chub 

mackerel and explained the relevant stock assessment work being done by the NPFC. 

 

10. Science Manager, Dr. Aleksandr Zavolokin, presented a list of data available for stock 

assessment of Pacific saury and chub mackerel. 

 

11. Dr. Butterworth pointed out the importance of recruitment variability in short-lived pelagic 

species such as Pacific saury, as a poor incoming year-class poses a significant risk for the 

health of the overall stock of such a species. Being able to identify poor recruitment is important 

for implementing appropriate management measures. Length composition data can help 

identify the strength of the incoming year-class. 

 

Agenda Item 4. Review of the general concept and best practices of BRP, HCR and MSE 

12. Dr. Butterworth gave a presentation on quantifying resource risk for highly variable species in 

MSE and measuring risk consistently for fisheries on small pelagics (NPFC-2019-WS 

BRP_HCR_MSE01-WP09). He argued that pristine biomass (B0) is not always well estimated 

for short-lived and highly variable stocks, such as small pelagic species, and B0-based reference 

points should not be used for such species. Dr. Butterworth also used the example of the 

management of South African sardine to explain the difficulties in defining a level of 

acceptable risk, due to the variability of estimates of B0, recruitment and natural mortality. 

 

13. Dr. Kell presented a review of target and limit reference points used in pelagic species fisheries 

by other regional fisheries management organizations (RFMOs) and fishery management 

bodies (NPFC-2019-WS BRP_HCR_MSE01-WP08 (Rev. 1)). Dr. Kell pointed out the 

importance of tailoring reference points to life history characteristics such as growth and 

maturity and also to variability in recruitment; understanding the weaknesses and uncertainties 

inherent in reference points; and testing the robustness of reference points for fishing mortality 
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and spawning stock biomass.  

 

14. Dr. Butterworth presented the pros and cons of best assessment versus management procedure 

(MP) based management (NPFC-2019-WS BRP_HCR_MSE01-WP05). MP-based approaches 

can reduce lengthy negotiations and free up time for longer-term research, enable better 

evaluation of risk, provide a sound basis to impose limits on TAC variability, are consistent 

with the Precautionary Principle, and provide a framework for interactions with stakeholders. 

In practice, there is growing acceptance for them when they have been applied. However, there 

has been a greater frequency of recourse to exceptional circumstances and MP revisions than 

was originally foreseen. Furthermore, the MSE processes are lengthy, resulting in less time 

saved than originally envisioned. It may also be difficult to explain MPs to stakeholders and 

convince stakeholders of their value initially. 

 

15. Dr. Butterworth gave a presentation on what makes an MP an MP and an MSE an MSE (NPFC-

2019-WS BRP_HCR_MSE01-WP03). He explained that an MSE is an approach that can be 

used to evaluate management strategies that are well specified and implementable in reality, 

while an MP is a fully-specified management strategy. Furthermore, the more incompletely the 

management strategy is specified, the more complex the evaluation process will be. 

 

16. Following a query from the invited experts, Chinese Taipei provided a more detailed 

explanation of the Pacific saury stock assessment work done by the NPFC to date, including 

comparison of CPUE indices, stock assessment results and some issues to be addressed to move 

forward. 

 

17. Mr. Cordue presented a case study on orange roughy, covering stock assessment, reference 

points, HCR and MSE (NPFC-2019-WS BRP_HCR_MSE01-WP02). Based on the case study, 

he argued that excellent stock assessment and MSE are not mutually exclusive, and advised 

having the best possible stock assessment and also conducting an MSE in order to determine 

an MP. Mr. Cordue pointed out that MPs based on accurate stock assessments will most likely 

perform much better than those based on inaccurate assessments. Lastly, he emphasized that 

accurate stock assessment requires a defensible model using defensible data and assumptions. 

 

18. Dr. Butterworth presented a case study on South African hake (NPFC-2019-WS 

BRP_HCR_MSE01-WP06). While recognizing that the case of South African hake differed 

greatly from that of Pacific saury or chub mackerel, he used the case study to illustrate in 

concrete terms how MPs can be implemented successfully. 
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Agenda Item 5. Overview of the outcomes of literature reviews on BRPs and HCRs that have 

been applied to small pelagic fish stock management 

19. Dr. Kell presented a review of HCR and MSE used in pelagic species fisheries by other RFMOs 

and fishery management bodies (NPFC-2019-WS BRP_HCR_MSE01-WP01, 07). He 

provided an overview of the precautionary approach, and presented examples of HCR 

simulations and MSE approaches. Dr. Kell highlighted the importance of limiting MSE to one 

stock at a time and of developing a multi-year road map. He also pointed out that, while 

conducting an MSE can be a lengthy process, the lessons learned from conducting it for one 

stock can be transferred to other stocks.  

 

Agenda Item 6. Potential directions on application of BRPs, HCR and MSE to the management 

of NPFC priority species 

20. Dr. Butterworth gave a presentation on improving communication as the key to more effective 

MSE processes (NPFC-2019-WS BRP_HCR_MSE01-WP04, NPFC-2019-WS 

BRP_HCR_MSE01-IP02). He outlined typical issues faced by RFMOs in implementing MPs, 

and explained an initiative by the PEW Organisation to deal with these issues, with a focus on 

intermediary groups and their scientist-stakeholder interactions, and improving visual 

communication tools for presentation of complex results. 

 

21. The participants recommended conducting MSE for only one species at a time due to the 

resource-intensive and complex nature of the process. Of the target species being considered at 

the Workshop, the participants noted that chub mackerel is a longer-lived species than Pacific 

saury and more stock assessment data are available, enabling the operating model to be 

conditioned. They therefore recommended conducting MSE for chub mackerel as the first 

priority.  

 

22. For Pacific saury, the invited experts suggested that age-structured stock assessment models 

would be more appropriate than age-aggregated models and that age-structured operating 

models were preferable to length-based operating models. 

 

23. For Pacific saury, the participants recognized the value in developing an age-structured 

operating model for use in simulation work to identify and evaluate potential reference points 

(for example Blim and Ftarget). They suggested that initial simulation work focus on constant F 

runs (e.g. to investigate MSY-based reference points, Blim and Ftarget) and empirical HCR (e.g. 

taking a constant proportion of the estimated survey biomass). The participants also pointed 

out that model-based and empirical HCRs could both be considered when a full MSE is 

undertaken.  

 



5 

24. For chub mackerel, the invited experts suggested that initial assessments be conducted with a 

range of models. The stock assessment results can be used to ground-truth a range of age-based 

operating models for use in an MSE. The operating models can also be used to investigate 

potential reference points. A range of model-based and empirical HCRs could be explored in 

the MSE. 

 

25. The participants suggested that it would be useful to explore the possibility of creating an 

intermediary group consisting of scientists, managers and stakeholders, as needed, when 

conducting an MSE. 

 

26. The participants noted that consideration could be given to the role of small pelagic fish in the 

ecosystem as key low trophic level stocks and also to climate variability when setting the 

reference points. 

 

Agenda Item 7. Recommendations to the SC and its subsidiary bodies 

27. The WS BRP_HCR_MSE considered two priority species, Pacific saury and chub mackerel, 

and recommended the following to the SC and its subsidiary bodies: 

(a) The Workshop recommended conducting MSE for only one species at a time due to the 

resource-intensive and complex nature of the process. Because chub mackerel is a 

longer-lived species than Pacific saury and more stock assessment data are available, 

enabling the operating model to be conditioned, the Workshop recommended conducting 

MSE for chub mackerel as the first priority (see Punt et al. 2016 for best practices). 

(b) For Pacific saury, the Workshop recommended to consider developing an age-structured 

operating model for use in simulation work to identify and evaluate potential reference 

points (for example Blim and Ftarget). It is suggested that initial simulation work focus on 

constant F runs (e.g. to investigate MSY-based reference points, Blim and Ftarget) and 

empirical HCR (e.g. taking a constant proportion of the estimated survey biomass). 

Model-based and empirical HCRs could both be considered when a full MSE is 

undertaken. 

(c) For chub mackerel, the Workshop recommended considering to conduct initial 

assessments with a range of models, which could be used in a subsequent MSE. 

(d) The Workshop recommended that the SC propose to the Commission to explore the 

possibility of creating an intermediary group consisting of scientists, managers and 

stakeholders, as needed, when conducting an MSE. 

(e) Consideration could be given to the role of small pelagic fish in the ecosystem as key 

low trophic level stocks and also to climate variability when setting the reference points. 
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Agenda Item 8. Adoption of the Report 

28. The report was adopted by consensus. 

 

Agenda Item 9. Close of the Workshop 

29. The workshop closed at 17:28 on 5 March 2019. 

 

Annexes: 

Annex A – Agenda 

Annex B – List of Documents 

Annex C – List of Participants 
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