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MANAGEMENT STRATEGY EVALUATION WORKSHOP  

 
Gerard DiNardo and Shuya Nakatsuka 

International Scientific Committee for Tuna and Tuna-Like Species In 
the North Pacific Ocean (ISC) 

 
May 30-31, 2018 
Yokohama, Japan 

1.0 Introduction 
 
The International Scientific Committee for Tuna and Tuna-like Species in the North Pacific 
Ocean (ISC) hosted the First Pacific Bluefin Tuna Management Strategy Evaluation 
Workshop at the Queens Forum (in Queen’s Square) in Yokohama, Japan from 30-31 May 
2018. The objective of the workshop was to review the objectives, benefits, and requirements 
to implement an MSE, as well as recent progress made by tuna Regional Fishery Management 
Organizations (t-RFMO) and Regional Fishery Organizations towards adopting and 
implementing the Management Strategy Evaluation (MSE) process. Discussions were aimed at 
defining the roles of decision-makers (resource managers), scientists, and stakeholders 
(industry and environmental organizations) in the MSE process, particularly as they relate to 
facilitating the completion of an MSE for Pacific bluefin tuna (PBF), scheduled to commence 
in 2019. Dr. Gerard DiNardo, Fisheries Resources Division Director at NOAA Fisheries, 
Southwest Fisheries Science Center and Dr. Shuya Nakatsuka, Head of Pacific Bluefin Tuna 
Resources, National Research Institute of Far Seas Fisheries chaired the event. The Fisheries 
Research Agency, Japan co-sponsored the event. 

 
Approximately 70 stakeholders participated in the event, including resource managers, 
scientists, industry, representatives from Pacific Ocean t-RFMOs, environmental 
organizations, and other stakeholders interested in PBF (Annex 1). The proposed agenda for 
the meeting was considered and adopted with no changes (Annex 2). The workshop 
presentations can be found at http://isc.fra.go.jp/reports/isc_mse_workshop_2018.html.   

 
Fisheries Agency of Japan Resources Management Department Councilor, Shingo Ota, 
provided the welcome remarks, defining the workshop goals and sharing the outcome of recent 
management meetings on PBF with participants. It was noted that the current rebuilding targets 
of SSBMED and 20%SSBF=0 will need to be achieved by 2024 and 2034, respectively, and 
discussions at the workshop are intended educate stakeholders on the requirements to 
development and implement an MSE for PBF.  
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As this was a public meeting, decision-makers, scientists, and stakeholders were urged to ask 
questions and candidly express their perceptions regarding the need for a PBF MSE. While no 
final decisions were expected at this workshop, the discussions will help structure discussions 
at the 3rd Joint IATTC-WCPFC NC Meeting scheduled for September 2018 and future PBF 
MSE workshops in 2019. 

 
 
2.0 Background 

 
2.1 Management Requests – The Need for an MSE 

 
S. Nakatsuka introduced the events requiring the need for a PBF MSE, as well as goals and 
objectives of the current workshop. He explained that WCPFC Harvest Strategy 2017-02 
(hereafter referred to as HS) outlines the ocean-wide management strategy of PBF and Item 6 
outlines future plans on the development and implementation of a PBF MSE. In particular, the 
HS requests ISC to initiate development of the MSE in 2019 and to complete the task by 2024. 
The HS also requests ISC to convene MSE workshops in 2018 and 2019, with the goal of 
educating stakeholders on the utility and requirements of an MSE. Since the current HS is the 
only guidance ISC received to plan and conduct the MSE, aspects of the request require 
additional clarification from managers to advance MSE development. 
 
While the HS requests the ISC to conduct the PBF MSE, it was pointed out that their (ISC) 
involvement is conditional on receiving requisite information and funding in 2019. In 
particular, a candidate limit reference point (LRP), two candidate target reference points 
(TRP), harvest control rules (HCRs) for further evaluation, and funding to support the hiring of 
two MSE staff members. This was a stipulation for ISC’s engagement in the MSE research, 
and agreed to by all parties during the 2nd Joint IATTC-WCPFC NC meeting in 2017.    
 
 
3.0 MSE Presentations 
 
3.1 Management Strategy Evaluation – Realizing its Full Potential  
 
G. DiNardo discussed the goals, objectives, and rationale for Management Strategy Evaluation 
(MSE) development and implementation. MSE is a modeling based approach to assess the 
robustness of candidate management strategies or options to meet the management objectives 
of the fishery. The MSE process involves using an operating model that incorporates sufficient 
uncertainty to represent the 'true' underlying dynamics of the fishery resource to generate 
simulated future data, and an estimation model that uses the simulated data to assess the state 
of the stock and performance in achieving the management objectives relative to agreed target 
and limit reference points and decision rules (harvest control rules) to determine management 
actions. MSEs also provide a platform to assess the potential utility of new data streams (value 
of information) associated with proposed data collection programs. The roles and 
responsibilities of decision-makers, scientists, and stakeholders in the MSE development and 
implementation process was discussed. It was stressed that successful development and 
implementation requires engagement and input from all decision-makers, scientists, and 
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stakeholders throughout the development process.     
   
It was noted that several t-RFMOs are engaged in MSE development and implementation. 
However, despite similarities in MSE architecture, there is no consistent nomenclature. This 
leads to confusion and a standardizing nomenclature was recommended as a step forward.  
 
    
3.2 MSE Application Case Studies  
 
J. Holmes discussed five applications of MSE as case studies in order to describe some 
principles and commonalities among successful MSE applications. The five case studies were 
Canadian Sablefish (Anoplopoma fimbria), Pacific Halibut (Hippoglossus stenolepsis), Pacific 
Hake (Merluccius productus), Pacific Herring (Clupea pallasii) in Canada, and north Pacific 
Albacore (Thunnus alalonga). MSE is a structured process that provides decision-makers and 
stakeholders with the information on which to base rational management decisions, given their 
own objectives, preferences, and attitudes to risk. Measurable objectives for management are 
critical to the success of MSE since the performance of alternative management strategies is 
measured against these objectives. The benefit of an MSE process is that it communicates 
results clearly, highlighting trade-offs among multiple and sometimes conflicting objectives, to 
decision-makers and stakeholders. Robustness of management strategies to key uncertainties in 
the management system (monitoring, assessment, decision-making, and implementation of 
management actions) is a key principle of MSE. It does not provide certainty but it does guide 
decisions in an uncertain world. MSE is an iterative and ongoing process and requires 
collaboration among scientists, stakeholders and decision-makers. 
 
 
3.3 MSE Application to Pacific Bluefin Tuna: Requirements for Implementation 
 
S. Nakatsuka discussed how the MSE for PBF can advance, based on requirements outlined in 
the HS. It was reemphasized that managers have a major role in MSE development, including 
the identification of management objectives, corresponding performance indicators, and 
candidate management strategies. It was noted that the HS provides some insights for the 
required information; in particular, management objectives and performance indicators. 
However, in order to move into actual MSE development, clarification is needed. For example, 
what is the purpose of MSE? Management objectives need to be “operationalized” so that they 
can be quantitatively evaluated. Current management objectives are general and aspirational. 
Also, performance indicators need to be re-considered to evaluate of the achievement of 
operational management objectives. While the HS states that managers will provide ISC with 2 
candidate TRPs, a candidate LRP and HCRs for further evaluation, desired features of the 
MSE needs to be specified for development to proceed. It was emphasized that the Workshop 
is the first opportunity to start discussions regarding various aspects of MSE development for 
PBF, and that the process (MSE development) is iterative; as analyses proceed, elements of the 
MSE can be re-discussed and further refined. It was pointed out, that several structural aspects 
of the MSE are known based on recent research which could expedite development, including; 
(i) management measures to achieve the agreed rebuilding targets, (ii) the PBF stock is slowly 
recovering and recruitment is not collapsing, (iii) recruitment is monitored annually to detect 
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the “unexpected”, (iv) stock assessments are conducted (at least) once in two years, and (v) 
MSE development by ISC will require additional personnel. 
 
It was pointed out that CCSBT has already developed a southern bluefin tuna (SBT) MSE to 
guide effective resource management decision-making. There was agreement by participants 
that developers of the PBF MSE should review the events and activities leading to the 
successful completion of the SBT MSE as soon as practical. We want to make sure we 
embrace the positive steps, while staying clear of the pitfalls.    
   
 

 4.0 Towards Development of a Pacific Bluefin Tuna MSE – Open Discussion 
 
Development and implementation of the PBF MSE requires consistent engagement and input 
from all decision-makers, scientists, and stakeholders. While there was participation from 
resource managers, scientists, environmental organizations and advocacy groups at the 
workshop, industry participation was scant. Given their importance in developing the MSE, 
alternative procedures to ensure industries future participation may need to be explored. This is 
particularly important given the nature of PBF fisheries, multi-national and North Pacific Ocean-
wide.       
 
4.1 Purpose of the MSE 
 
It was clarified that the purpose of this MSE is to evaluate long-term management strategies of 
PBF robust to perceived uncertainties, including environmental, while also evaluating the current 
rebuilding strategy aimed at rebuilding the stock to 20%SSBF=0 by 2034. It was also noted that 
the MSE can be used to determine candidate target and limit reference points, as well as harvest 
control rules.  
 
4.2 Management objectives and performance indicators 
 
At the 14th Meeting of the WCPFC, the HS was discussed and adopted. Within the HS a suite of 
management objectives and performance indicators are outlined, and their applicability for use in 
the MSE was reviewed by participants. There was general agreement among participants that 
many of the management objectives outlined in the HS are aspirational and lack necessary 
specificity to be evaluated quantitatively through MSE. For example, the objective “Support 
Thriving PBF Fisheries” would be difficult to evaluate within an MSE framework. Future effort 
should be directed at specifying operational management objectives that at a minimum address 
sustainability, socio-economic, yield, and conservation, and include specific reference to targets, 
risk levels, and time horizons that can be used to assess performance of a specific objective. 
Given the goal of this workshop (introduction to MSE) and scant participation by industry, the 
identification of operational management objectives and performance indicators will be 
discussed in detail at the next workshop.   
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4.3 Organizational structure for advancing the PBF MSE  
 
The process for advancing development of the MSE was discussed by participants. While the 
ISC is responsible for educational and technical aspects of MSE development, ensuring 
engagement by all decision-makers, scientists, and stakeholders is challenging, as well as a 
mechanism to obtain feed-back from both the WCPFC and IATTC. Understanding that the 
technical portion of MSE development is time consuming, and recognizing that NGOs are 
presently hosting industry meeting to introduce the goals, objectives, and benefits of fishery 
management, there was a proposal to utilize NGOs to assist with the educational component of 
MSE development. While there was no decision on this proposal it will be discussed at ISC18. 
Further discussion on organizational structure will occur at the 3rd Joint IATTC-WCPFC NC 
Meeting scheduled for September 2018.  
 
4.3 Further Considerations   
 
  

• Developing MSEs is an iterative process and time-consuming. 
• Economic performance metrics are important and should be incorporated into the PBF 

MSE. 
• Need to develop a clear/transparent process that allows stakeholders to come forward 

with comments for management objectives/performance metrics. 
• Need to achieve an equitable balance between management in the EPO and WCPO. 
• The educational component of MSE development is critical. 
• Continued involvement from decision-makers, scientists, and stakeholders is paramount 

to the development and implementation of a successful MSE. 
 
 
4.4 Documentation of the discussion of the Workshop 
 
There was considerable discussion concerning management objectives and performance 
indicators and the salient points are summarized in Annex 3, which should be viewed as a living 
document. Annex 3, Basic Structure of PBF MSE, forms the basis for future discussions and will 
change based on further discussions with decision-makers, scientists, and stakeholders. 
 
5.0 Next Steps 

 
Participants were reminded that no final decisions were expected at this meeting and that these 
discussions will inform decisions at the 3rd Joint IATTC-WCPFC NC meeting scheduled for 
September 2018 and next PBF MSE Workshop tentatively scheduled for May 2019. The 
Chairs thanked the decision-makers, scientists, and stakeholders for their participation and 
candor at the meeting. 
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Annex 1. 
 
LIST OF PARTICIPANTS 
 
Canada 
John Holmes 
Fisheries and Oceans Canada, Pacific 
Biological Station 
john.holmes@dfo-mpo.gc.ca 
 
 
Federated States of Micronesia 
SungKwon Soh 
WCPFC Secretariat 
sungkwon.soh@wcpfc.int 
 
 
Japan 
Shingo Fujita 
National federation of fisheries co-operative 
associations 
s-fujita@zengyoren.jf-net.ne.jp 
 
Shunji Fujiwara 
Overseas Fishery Cooperation Foundation 
of Japan 
roku.pacific@gmail.com 
 
Hiromu Fukuda 
National Research Institute of Far Seas 
Fisheries, FRA 
fukudahiromu@affrc.go.jp 
 
Takumi Fukuda 
MAFF Fisheries Agency, Government of 
Japan 
takumi_fukuda720@maff.go.jp 
 
Yoshiaki Fukuda 
National Research Institute of Far Seas 
Fisheries, FRA 
yoshif@affrc.go.jp 
 
Yudai Hanzawa 
National Research Institute of Fisheries 
Science, FRA 
yhanzawa@affrc.go.jp 
 
Hiroaki Hasegawa 
Headquarters, FRA 
hasegawah@fra.affrc.go.jp 

 
 
 
Yuko Hiraoka 
National Research Institute of Far Seas 
Fisheries, FRA 
yhira415@fra.affrc.go.jp 
 
Momoko Ichinokawa 
National Research Institute of Fisheries 
Science, FRA 
ichimomo@fra.affrc.go.jp 
 
Hiroto Imai 
Headquarters, FRA 
imaihiro@affrc.go.jp 
 
Yukimasa Ishida 
National Research Institute of Far Seas 
Fisheries, FRA 
ishiday@fra.affrc.go.jp 
 
Isao Ishii 
Central Japan Sea purse seine fishery 
council 
cyuubumakiami@po4.nsk.ne.jp 
 
Yutaka Ishikawa 
Nippon Suisan Kaisha, Ltd. 
yutaka_ishikawa@nissui.co.jp 
 
Minoru Kanaiwa 
Mie University 
kanaiwa@bio.mie-u.ac.jp 
 
Ichiro Kanto 
Headquarters, FRA 
osakanar@fra.affrc.go.jp 
 
Meiko Kawahara  
Taiyo A & F Co., Ltd. 
m-kawahara@maruha-nichiro.co.jp 
 
Hidefumi Kawamoto 
SAN-IN PURSE SEINE FISHERIES 
COOPERATIVE 
kawamoto@sanmaki.jp 
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Kaoru Kawamoto 
MAFF Fisheries Agency, Government of 
Japany (Interpreter) 
japan_delegation2016@yahoo.co.jp 
 
Tetsuya Kunito 
Federation of North Pacific District Purse 
Seine Fisheries Co-Operative Associations 
of Japan 
hokubu-taiheiyou@kbe.biglobe.ne.jp 
 
Sonoo Kurakata 
Shinsuisan shinbun 
suisan2@marble.ocn.ne.jp 
 
Hiroyuki Matsuda 
Yokohama National University 
matsuda-hiroyuki-vj@ynu.ac.jp 
 
Shingo Minamikawa 
Headquarters, FRA 
sminami@affrc.go.jp 
 
Masanori Miyahara 
Headquarters, FRA 
masamiya@fra.affrc.go.jp 
 
Yoichi Mogi 
Sports Fishing Promotion Committee 
uminchumogi@nifty.com 
 
Akiyuki Mori 
Japan Game Fish Association 
capt.aki@live.com 
 
Yoshinobu Mori 
Japan Trap-net Fisheries Association 
nihonteichi@shore.ocn.ne.jp 
 
Akane Morikawa  
MIDORI SHOBO CO., LTD. 
morikawa@mgp.co.jp 
 
Eriko Nagai 
MAFF Fisheries Agency, Government of 
Japany (Interpreter) 
japan_delegation2016@yahoo.co.jp 
 
Hideki Nakano 
National Research Institute of Fisheries 

Science, FRA 
hnakano@fra.affrc.go.jp 
 
Masaki Nakashima 
SUISAN-KEIZAI  
nakashima@suikeinet.jp 
 
 
Kirara Nishikawa 
National Research Institute of Far Seas 
Fisheries, FRA 
kiraranishi@affrc.go.jp 
 
Yuki Ohashi 
National Research Institute of Far Seas 
Fisheries, FRA 
yukiohashi@affrc.go.jp 
 
Susumu Oikawa 
Taiyo A & F Co., Ltd. 
s-oikawa@maruha-nichiro.co.jp 
 
Kaoru Oka 
JAPAN NUS CO., LTD. 
oka@janus.co.jp 
 
Hiroaki Okamoto 
National Research Institute of Far Seas 
Fisheries, FRA 
okamoto@affrc.go.jp 
 
Yumi Okochi 
JAPAN NUS CO., LTD. 
okochi-y@janus.co.jp 
 
Shingo Ota 
MAFF Fisheries Agency, Government of 
Japan 
shingo_ota810@maff.go.jp 
 
Masayoshi Ozawa 
Marinefoodsnews-Sha 
marinefoodsnews@yahoo.co.jp 
 
Isao Sakaguchi 
Gakushuin University 
isao.sakaguchi@gakushuin.ac.jp 
 
Yasuhiro Sanada 
Waseda University 
y-sanada@aoni.waseda.jp 
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Fumika Sato 
Minato Yamaguchi Newspapers / Minato 
daily 
satou_f@minato-yamaguchi.co.jp 
 
Tomio Shida 
Nikkei Inc. 
tomio.shida@nex.nikkei.com 
 
Nobuaki Suzuki 
MAFF Fisheries Agency, Government of 
Japan 
suzunobu@affrc.go.jp 
 
Yuhei Takeya 
Aomori Prefectural Government, 
Department of Agriculture, Forestry and 
Fisheries 
yuuhei_takeya@pref.aomori.lg.jp 
 
Maya Takimoto 
WWF Japan 
maya.takimoto@wwf.or.jp 
 
Jun Tamaki 
YANMAR MARINE SYSTEM CO.,LTD. 
jun_tamaki@yanmar.com 
 
Kengo Tanaka 
Headquarters, FRA 
kengo0808@fra.affrc.go.jp 
 
Wataru Tanoue 
MAFF Fisheries Agency, Government of 
Japan 
wataru_tanoe630@maff.go.jp 
 
Atsushi Tawa 
National Research Institute of Far Seas 
Fisheries, FRA 
atawa2015@affrc.go.jp 
 
Toshihiro Tsuji 
Ishikawa Prefecture Fisheries Research 
Center 
t-tuji@pref.ishikawa.lg.jp 
 
Yohei Tsukahara 
National Research Institute of Far Seas 
Fisheries, FRA 

tsukahara_y@affrc.go.jp 
 
Tokio Wada 
Headquarters, FRA 
wadat@fra.affrc.go.jp 
 
Yoko Yamakage 
MAFF Fisheries Agency, Government of 
Japany (Interpreter) 
japan_delegation2016@yahoo.co.jp 
 
 
Aiko Yamauchi 
WWF Japan 
ayamauchi@wwf.or.jp 
 
 
Korea 
Seunglyong Kim 
The Ministry of Oceans and Fisheries 
kpoksl5686@korea.kr 
 
Mi Kyung Lee 
National Institute of Fisheries Science 
ccmklee@korea.kr 
 
 
Solomon Islands 
Wetjens Dimmlich 
Pacific Islands Forum Fisheries Agency 
wetjens@ffa.int 
 
 
Chinese Taipei 
Shui-Kai (Eric) Chang 
National Sun Yat-sen University 
skchang@faculty.nsysu.edu.tw 
 
Chi-Chao Liu 
Fisheries Agency 
chichao@ms1.fa.gov.tw 
 
 
USA 
Jerry Ault 
University of Miami RSMAS, Department of 
Marine Ecosystems & Society 
jault@rsmas.miami.edu 
 
Celia Barroso 
NOAA National Marine Fisheries Service 
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Celia.Barroso@noaa.gov 
 
Christopher (Kit) Dahl 
Pacific Fishery Management Council 
kit.dahl@noaa.gov 
 
Charles Farwell 
Monterey Bay Aquarium 

cfarwell@mbayaq.org 
 
 
James Gibbon 
The Pew Charitable Trusts 
jgibbon@pewtrusts.org 
 

 
Hui-Hua Lee 
Southwest Fisheries Science Center 
huihua.lee@noaa.gov 
 
Josh Madeira 
Monterey Bay Aquarium 
jmadeira@mbayaq.org 
 
Carolina Minte-Vera 
IATTC, Stock Assessment Program 
cminte@iattc.org 
 
Valerie Post 
NOAA Fisheries 
valerie.post@noaa.gov 
 
 
Workshop chairs 
Gerard DiNardo 
NOAA Fisheries, Southwest Fisheries Science Center 
gerard.dinardo@noaa.gov 
 
Shuya Nakatsuka 
National Research Institute of Far Seas Fisheries,  
FRA 
snakatsuka@affrc.go.jp
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Annex 2. 
 
 
 
 
 
 
 

 
Pacific Bluefin Tuna  

 Management Strategy Evaluation Workshop 
 

Queens Forum, Queens Tower B 7th Floor (in Queen’s Square) 
 Yokohama, Japan 

 
May 30-31, 2018 

 
 
 
May 30, 2018（10:00 am – 5:00 pm） 
 
 Registration (10:00-10:30) – Coffee Service 
 
1. Welcome-Japan (10 minutes) – 10:30–10:45 
 
2. Opening Remarks and Introductions – J. Holmes (10 minutes) - 10:45-10:55 
 
3. Review and Adoption of Agenda – G. DiNardo (5 minutes) – 10:55-11:00 
 
4. Management Requests-The Need for an MSE – S. Nakatsuka (15 min) – 11:00-11:15 
 
5. MSE Presentations  

a.  Management Strategy Evaluation – Realizing its Full Potential – G. DiNardo 
  (60 minutes) – 11:15 -12:15 
 
Lunch 12:15-1:30  
 
b.  MSE Application Case Studies – J. Holmes & G. DiNardo (60 minutes) – 1:30-2:30 
c.  MSE Application to Pacific Bluefin Tuna: Requirements for Implementation     S. 
Nakatsuka (60 minutes) – 2:30-3:30 

 
 Break 3:30-3:45 coffee service 
 
6. Towards Development of a Pacific Bluefin Tuna MSE - Open Discussion    Moderator: S 
 Nakatsuka – (60 minutes) - 3:45-4:45 
 
 Recap Summary 4:45-5:00 
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May 31, 2018（9:30 am – 2:00 pm） 
 
 Coffee Service – 9:30-10:00 
 
6.  Towards Development of a Pacific Bluefin Tuna MSE - Open Discussion   Moderator: S 
 Nakatsuka (60 minutes) – 10:00-11:00 
 
7. Future Work Plan and Expectations- Moderator: G. DiNardo (30 minutes)  

11:00-11:30 
 
8. Open Discussion – S. Nakatsuka and G. DiNardo (30 minutes) - 11:30-12:00 
 

Lunch 12:00-1:30  
 
9. Other matters: latest information about Pacific Bluefin Tuna (30 minutes) 
 1:30-2:00 
 
10. Closing remarks – J. Holmes 
 
 Adjourn
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Annex 3 
 

Basic structure of PBF MSE (as of May 2018) 
This document will continuously be updated as MSE develops. 

 
1. The Purpose of MSE of PBF: “To develop long-term management strategies of PBF robust to perceived 

uncertainties including environmental impacts while also evaluating the current rebuilding strategy to rebuild 
the stock to 20%SSBF=0 by 2034”  

 
2. Management objectives, operational management objectives and corresponding performance indicators: 
(1) Suggested possible additions to the current (aspirational) management objectives in the WCPFC Harvest 

Strategy (for further discussion at WCPFC NC-IATTC joint WG)  
- Minimize negative impacts of increased PBF on other fisheries not targeting PBF 
- Minimize negative impacts of management measures on sustainability of small-scale fisheries 
 

(2) Possible operational management objectives (should be able to be evaluated quantitatively through MSE) 
Sustainability: 

- Rebuilding: achieve 2nd rebuilding target (20%SSBF=0) by 2034 with probability of at least 60%.  
- Target: maintain the stock above TRP (B-base and/or F-base) (TBD) with relatively high probability (TBD) 
- Risk: maintain the stock above LRP (B-base and/or F-base) (TBD) with (very) high probability (TBD). If the 

stock falls below LRP, rebuild the stock above LRP (TBD) within TIME (TBD) under the long-term 
management strategy (after 2034). (add recruitment related objective?) 

 
Harvest: 

- Yield: maximize yield (possibly including changing size of fish caught)  
- Stability: ensure management changes are relatively small (TBD)  
- Responsiveness: Respond more timely to biomass trend including recruitment variability 

 
Socio-economics:  

- Maximize revenue to fisheries (trade-offs among fisheries? Increase Yield/Recruit?) 
- Maximize social benefit from PBF fisheries (economic size of related industry?) 
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(3) Performance indicators (to be further refined as operational management objectives will be further developed). 
Discussion was postponed until ISC responds taking into account operational management objectives.  

 
Management 
Objectives Performance Indicators Comments from scientists (this 

column to be deleted) 

(i) Support thriving 
PBF fisheries 
 

1. Probability of achieving each of the rebuilding 
targets within each of the rebuilding periods Can be combined? 2. Time expected to achieve each of the rebuilding 
targets 
3. Expected annual yield, by fishery. Possible.  
4. Expected annual fishing effort, by PBF-directed 
fishery. Possible, but indispensable? 

5. Inter-annual variability in yield and fishing 
effort, by fishery. Usually trade off with yield. 

6. Probabilities of SSB falling below the B-limit 
and the historical lowest level. Possible.  

7. Probability of fishing mortality exceeding FMSY 
or an appropriate proxy, and other relevant 
benchmarks. 

Possible.  

(ii) Maintain 
Equitable balance 
among CCMs 

8. Expected proportional fishery impact on SSB, 
by fishery and by WCPO fisheries and EPO 
fisheries. 

Cumulative impact can be 
calculated  

(iii) Find equitable 
balance W/EPO  

 ?? 

 
3. Features of candidate management strategies to be advised by managers: options could to be evaluated 

through MSE. Some of them could be automatically filled as operational management objectives will be 
specified more.  

 
Features Status Additional instruction 
Rebuilding targets Specified (SSBmed and 20%SSBF=0, 

including timeframe) 
 

Risks (probability) Specified only for rebuilding strategy Risk to go below LRP, no more than 
20% usually in WCPFC 

Type of Management 
Strategy 

Not specified. Empirical or Model based?  

Reference points Not specified. Not indispensable, but low 
limit is desirable to evaluate MSs 

 

Duration of TAC e.g. 2 or 3 years  
Change of TAC e.g. 10%, 20% or absolute value (e.g. 

maximum or minimum) 
 

General guidance of 
TAC change 

Proportional, different among CCMs, 
among fisheries? 

 

Any other features  e.g. Area-wise, size-wise, country-wise 
TAC? Any other? 

 

 
4. Organizational structure for advancing PBF MSE: Organizations responsible for various aspects to advance 

MSE, including decision-making, steering MSE related work, scientific work and outreach, need to be clearly 
specified. Advice further discussion in this regard at NC-IATTC joint WG meeting. 
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