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Report of the NAFO Joint Commission-Scientific Council Working Group on  
Risk-Based Management Strategies (WG-RBMS) Meeting 

16–18 July 2025 
Tallinn, Estonia 

1. Opening by co-Chairs, Fernando González-Costas (European Union) and Ray Walsh (Canada) 

The Chairs, Fernando González-Costas (European Union) and Ray Walsh (Canada) opened the meeting at 14:10 
hours (UTC +3 hours) on Wednesday, 16 July 2025, and welcomed representatives from Canada, Denmark (in 
respect of Faroe Islands and Greenland), European Union, Iceland, Japan, Norway, Russian Federation, United 
Kingdom, the United States of America and the Chair of the Scientific Council (Annex 1).  

2. Appointment of Rapporteur 

The NAFO Secretariat was appointed as rapporteur of this meeting.  

3. Adoption of Agenda 

The working group agreed to include the following items under agenda item 7 – Other Business: 

a. Scientific Council updates 

b. Establishment of an ad hoc Virtual Working Group to discuss a potential third NAFO Performance 
Review 

c. Marine Stewardship Council requirements under its Standard 3.0 

d. NPFC PA workshop 

The agenda was revised and adopted, as outlined in Annex 2.  

4. Application of the 2+3KLMNO Greenland Halibut Management Strategy (COM Request 2) 

The Chair of the Scientific Council, Diana González-Troncoso (European Union) presented the Scientific Council 
response (SCS Doc. 25/13) to Commission request 2 (from COM Doc. 24-18). The Scientific Council Chair noted 
that exceptional circumstances are occurring due to gaps in the EU-Spain 3L survey series. Sensitivity analysis 
indicated that the application of the management Procedure (MP) adopted in 2024 was still appropriate. The 
WG-RBMS thanked the Scientific Council Chair for the presentation, and the Scientific Council for their work. 
Consistent with the Scientific Council advice, WG-RBMS agreed to recommend to the Commission that the 
Management Procedure be applied to set the TAC for 2026.  

The working group discussed the timing of the review of the MSE, noting that the agreement at the 2024 
meeting (COM-SC Doc. 24-03) was to complete an “update” assessment every three years, and a more in-depth 
MSE review after six years. It was noted that the three year “update” assessment would involve rerunning the 
previously agreed base case models unchanged, except for the addition of any available data in subsequent 
years. There was some confusion as to whether the three-year review would take place in 2026 or 2027, and 
the WG-RBMS, taking note of the considerable workload of the Scientific Council in 2026, clarified that three-
year review will occur in 2027 and six-year in-depth review would take place in 2030. 

5. Progress on the MSE Process for 3LN Redfish (COM Request 3) 

Mariano Koen-Alonso (Canada) provided an update on the Scientific Council response to Commission request 
3 relating to the MSE process for 3LN redfish. It was noted that during the January 2025 intersessional Scientific 
Council meeting, it was agreed that moving forward with an MSE at that stage may not be worth the time and 

https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-18.pdf
https://www.nafo.int/Portals/0/PDFs/COM-SC/2024/com-scdoc24-03.pdf


3 
Report of WG-RBMS, 

16–18 July 2025 
 

 Northwest Atlantic Fisheries Organization  www.nafo.int  

capacity required given the results shown. At the June 2025 meeting, the Scientific Council examined the results 
of the most recent modelling effort carried out by Japan to develop a simple production model for use as an 
operating model for the 3LN redfish MSE. While the additional work presented at the meeting was useful to 
inform potential paths forward, further work is required before operating models suitable for the MSE of this 
stock can be established. It was noted that the Scientific Council at its June 2025 meeting agreed to continue to 
explore the development of operating models taking into account the previously highlighted challenges. 
Progress on this work will be reviewed and discussed at the June 2026 Scientific Council meeting. In addition, 
there will be a parallel process to assess and estimate the reference points to provide the advice to 2027, as the 
3LN redfish is scheduled to undergo a full assessment in 2026. The WG-RBMS thanked the Scientific Council 
for the update and the efforts made to date. It was noted that the Scientific Council has many full assessments 
to be completed at their June 2026 meeting, and that the Commission should be very aware of this workload 
when formulating the requests to the Scientific Council for 2026 

6. Precautionary Approach Framework (PAF) Reference Points (COM Request 7) 

The Chair of the Precautionary Approach working group (PA-WG), Fernando González-Costas (European 
Union), provided an update on the progress towards the development of reference points for the stocks that 
had a full assessment at the June 2025 Scientific Council meeting (SCS Doc. 24/21; SCS Doc. 25/10; SCS Doc. 
25/13). It was noted that due to the lack of a designated expert, the reference points for white hake in Divisions 
3NOPs were not developed, and the same issue will occur with squid in Subareas 3+4 in September 2025. The 
PA-WG Chair also noted a series of general and stock specific choices that the Scientific Council took to 
implement the new PAF, such as Bmsy proxies for stocks assessed with survey indices and how to set F levels 
for projections in the new PAF. The WG-RBMS took note of these choices and thanked the PA-WG Chair and the 
Scientific Council for the presentation and the work that went into applying the revised PAF. It was remarked 
that, when applying the PAF in future for other stocks, further assumptions may need to be made and reviewed 
by the WG-RBMS and the Commission.  

As part of the discussions, it was observed that the Scientific Council advice from the draft June 2025 meeting 
report for redfish in Division 3O included very prescriptive language in the advice text (grey box). The revised 
PAF (Annex 4 of COM-SC Doc. 24-03) notes that the Scientific Council should not be prescriptive when 
providing the options in its advice. As such, the WG-RBMS agreed to recommend that the Scientific Council 
reconsider the prescriptive language in the latest advice on redfish in Division 3O and provide the Commission 
with additional information at the September 2025 Annual Meeting for consideration of a range of management 
options aligned with the PAF. It was also discussed the need or not to include in the summary sheets the grey 
box under the new PAF and the WG-RBMS conclusion was that it is convenient to keep the grey box in order to 
highlight the main considerations of the advice. 

The Scientific Council Chair, Diana González-Troncoso (European Union), highlighted that the previous PAF 
was contained within a stand-alone Fisheries Commission Document (FC Doc. 04-18), and that the revised PAF 
is currently contained within Annex 4 of the 2024 WG-RBMS report. It would be beneficial for it to be contained 
within a stand-alone document for easy reference and consultation. It was flagged that there were some 
changes to the risk table that was included in the Commission requests to the Scientific Council (COM Doc. 24-
18) that would need to be included. As such, the WG-RBMS agreed to recommend that the Commission adopt a 
standalone Commission document containing the revised Precautionary Approach Framework, including the 
modifications to the risk table that were incorporated in the 2024 Commission requests, as outlined in COM-
SC RBMS-WP 25-01 (Annex 3).  

7. Other Business 

a. Scientific Council Updates 

Scientific Council Workload 

The Chair of the Scientific Council, Diana González-Troncoso (European Union), presented an update on the 
current state of the Scientific Council workload and the discussions that took place at the June 2025 Scientific 

https://www.nafo.int/Portals/0/PDFs/sc/2024/scs24-21.pdf
https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-10.pdf
https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/COM-SC/2024/com-scdoc24-03.pdf
https://www.nafo.int/Portals/0/PDFs/fc/2004/fcdoc04-18.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-18.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-18.pdf
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Council meeting (SCS Doc. 25/13). The Scientific Council identified an increase in requests as well as an 
increase in the number of Scientific Council and working group meetings in recent years in parallel to a 
decrease in Scientific Council members actively participating at the June meeting. It was stressed that the 
workplan has shown a limited capacity to solve repeated concerns about the Scientific Council workload. It was 
also highlighted that an additional day was added to the June 2025 meeting to have dedicated discussions about 
the structure and function of Scientific Council. After these discussions, Scientific Council concluded that the 
structure of SC works well when properly resourced, however decreased capacity has prevented the Scientific 
Council from functioning as intended. The Scientific Council Chair presented some options that were discussed 
when considering the workload, such as prioritizing benchmark assessments over MSEs and extending some 
of the scheduling of the full assessments. The WG-RBMS thanked the Scientific Council Chair for the 
presentation but noted that managing the stocks in NAFO is the core of the work of the organization, and that 
reducing the stock assessment frequency would not be the area to start looking at for ways to reduce workload. 
It was noted that discussions on this would continue at the 2025 NAFO Annual Meeting. 

The Scientific Council Chair also highlighted the dire situation in relation to the number of vacant positions for 
Scientific Council Chairs and Designated Experts. Starting in September 2025 there will be three Scientific 
Council committees without chairs (STACFEN, STACFIS and STACREC), four working groups without Scientific 
Council co-Chairs (WG-RBMS, WG-CESAG, PA-WG and the Climate Change subgroup) and four Designated 
Expert positions vacant (3NOPs white hake, 3LNOPs thorny skate, squid in Subareas 3+4, and 3LNO EPU). 
Scientific Council noted that individuals are already facing heavy workloads, leaving little motivation to take 
on leadership roles. It was noted that this concern was also discussed during the WG-EAFFM meeting, and the 
WG-RBMS agreed to reiterate the recommendation that was made in relation to this issue during the WG-
EAFFM meeting.  

Advice for redfish in Divisions 3LN 

The Scientific Council Chair provided an update on the advice for redfish in Divisions 3LN, noting that in 2024 
the Scientific Council provided advice for two years (2025 and 2026), and the Commission decision at the 2024 
Annual Meeting was to set the TAC for 2025 only. This stock is not included in the Commission request with 
the list of full assessments for the year 2025. The SC provided in June 2025 an update of the advice for 2026 
based on the results of the Interim Monitoring Report. The advice for 2026 provided in 2024 was reiterated at 
the June 2025 Scientific Council meeting (SCS Doc. 25/13) based on the previous PAF. The main reasons for 
applying the previous PAF to produce the 2026 advice at the June 2025 meeting were that this stock was not 
fully assessed and did not have a Designated Expert until June 2025 and therefore the reference points for 
applying the new PAF could not be developed. The WG-RBMS thanked the Scientific Council Chair for the 
update and noted that there may be additional questions from Contracting Parties on this stock at the 2025 
Annual Meeting.  

Advice for white hake in Divisions 3NOPs 

In addition to the update provided by the PA-WG Chair, the Scientific Council Chair noted that, where the 
Designated Expert position for white hake in Divisions 3NOPs was vacant at the June 2025 Scientific Council 
meeting, a full assessment could not be performed for this stock. As such, an Interim Monitoring Report was 
completed, and it was noted that there was no significant change in the status of this stock (SCS Doc. 25/13).  

b. Establishment of an ad hoc Virtual Working Group to Discuss a Potential Third NAFO 
Performance Review 

The Chair of STACFAD, Robert Fagan (Canada), provided an update on the virtual working group that will be 
established to discuss the scope and timelines for the next NAFO Performance Review (COM Doc. 24-20). The 
virtual working group will work intersessionally to develop draft Terms of Reference and criteria for the 
review. The working group will present the results of its work to the Commission at the 2026 Annual Meeting 
with a recommendation on whether to launch the next Performance Review of NAFO, if deemed appropriate. 
In preparation of the establishment of this working group, Contracting Parties will be invited to submit 

https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/sc/2025/scs25-13.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-20.pdf
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representatives to participate in the working group as well as any matters that should be included in the scope. 
The WG-RBMS thanked the STACFAD Chair for the update.  

Reflecting on the discussions around the Scientific Council workload, it was noted that there may be benefit in 
having an external review of the issue, that could be included as part of the Performance Review. It was 
highlighted that the current timeline for the Performance Review would not be able to address the short-term 
needs of the Scientific Council. With that in mind, it was agreed that in addition to the process outlined by the 
STACFAD Chair, the WG-RBMS recommends that the Commission also consider, as a first step, to expeditiously 
launch an external Performance Review with a focused assessment of the scientific process within NAFO. It was 
remarked that the scientific process would include the work of the Scientific Council, as well as how the 
Commission interacts with the Scientific Council when formulating its requests for advice.  

c. Marine Stewardship Council Requirements Under its Standard 3.0  

The WG-RBMS co-Chair, Ray Walsh (Canada), provided an updated in relation to recommendation 5 from the 
August 2024 WG-RBMS meeting (COM-SC Doc. 24-03). The recommendation was for the Commission to send 
correspondence to the Marine Stewardship Council (MSC), and other certifying bodies as appropriate, highlighting 
the adoption of the Revised Precautionary Approach Framework and noting the concerns and challenges of 
requiring a Management Strategy Evaluation (MSE) for RFMO managed fisheries to receive certification. 
Following the adoption of the recommendation by the Commission at the 2024 Annual Meeting, 
correspondence was sent to the MSC from the Chair of the Commission (NAFO/25-049) in February 2025.  
A response was received from the MSC and circulated to Contracting Parties on 17 April 2025 (NAFO/25-105, 
Annex 4) and the WG-RBMS noted that it would be beneficial for NAFO to be made aware of any ongoing 
progress on the review process focused on the MSC Fisheries Standard Toolbox, and agreed to send a follow-
up correspondence to the MSC.  

d. NPFC PA Workshop 

The WG-RBMS co-Chair, Fernando González-Costas (European Union), informed the WG-RBMS that NAFO has 
received an invitation to participate in a special session on the application of the precautionary approach that 
the Common Oceans Deep-sea Fisheries (DSF) Project are organizing for the North Pacific Fisheries 
Commission (NPFC) in December 2025.  

8. Recommendations 

The WG-RBMS agreed to forward the following conclusions and recommendations to the Commission:  

1. In relation to the application of the 2+3KLMNO Greenland halibut Management Strategy (agenda item 
4),  

a. WG-RBMS acknowledges that exceptional circumstances were occurring due to recent gaps 
in the EU-Spain 3L survey series. Nevertheless, sensitivity analysis indicated that the 
application of the Management Procedure adopted in 2024 was still appropriate. 

b. WG-RBMS recommends, consistent with the Scientific Council advice, the continued 
application of the harvest control rule (excluding the EU-Spain 3L survey series) to set the 
TAC for 2026. 

2. In relation to the Precautionary Approach Framework: 

a. WG-RBMS recommends that, when providing stock management advice to the Commission, 
Scientific Council follow the Precautionary Approach Framework and provide the 
Commission with the range of scenarios specified in ANNEX A (Guidance for providing advice 
on Stocks Assessed) of COM Doc. 24-18. 

https://www.nafo.int/Portals/0/PDFs/COM-SC/2024/com-scdoc24-03.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-18.pdf
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b. WG-RBMS recommends that the Scientific Council reconsider the prescriptive language in 
the latest Scientific Council advice (grey box) on 3O redfish and provide the Commission with 
additional information at the September 2025 Annual Scientific Council and Commission 
meeting to allow the Commission to consider a range of management options aligned with 
the Precautionary Approach Framework. 

c. WG-RBMS recommends that the Commission adopt a standalone Commission document 
containing the revised Precautionary Approach Framework document outlined in COM-SC 
RBMS-WP 25-01 (Annex 3) including the modifications to the risk table that were incorporated 
in the 2024 Commission requests (COM Doc. 24-18). 

3. In relation to the Scientific Council’s workload, WG-RBMS notes the dire situation with the lack of 
Chairs and Designated Experts, expresses the WG’s strong concern, and recommends the 
Commission encourage Contracting Parties to find ways to ensure the positions are filled by the close 
of the September 2025 Annual Meeting. 

4. In relation to the Marine Stewardship Council requirements under its Standard 3.0, WG-RBMS 
recommends that the Commission send a follow-up correspondence to the Marine Stewardship 
Council response dated 15 April 2025, requesting to keep NAFO aware of any ongoing progress on 
the review process focussed on the MSC Fisheries Standard Toolbox.  

5. In relation to the discussions on the potential third NAFO Performance Review, it was agreed the 
process outlined in COM Doc. 24-20 should continue. In addition, the WG-RBMS recommends that the 
Commission consider expeditiously launching in 2025, as a first step, an external performance review 
with a focused assessment of the scientific process within NAFO. 

9. Adoption of the Report 

The report was adopted via correspondence following the end of the meeting.  

10. Adjournment 

The meeting was adjourned at 14:35 hours (UTC +3 hours) on Thursday, 17 July 2025.  

It was noted that this would be the last meeting of the co-Chair Fernando González-Costas (European Union), 
and that his contributions as co-Chair to this working group since 2019 have been invaluable in progressing 
the work of the working group including the completion of two MSEs and the implementation of the revised 
PAF. To say he will be greatly missed in an understatement.  

  

https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-18.pdf
https://www.nafo.int/Portals/0/PDFs/COM/2024/comdoc24-20.pdf
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Annex 2. Agenda 
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5. Progress on the MSE process for 3LN redfish (COM Request 3) 

6. Precautionary Approach Framework (PAF) reference points (COM Request 7) 

7. Other Business 
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b. Establishment of an ad hoc Virtual Working Group to discuss a potential third NAFO Performance 
Review 

c. Marine Stewardship Council requirements under its Standard 3.0 

d. NPFC PA workshop 

 
8. Recommendations 

9. Adoption of report 
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Annex 3. Revised NAFO Precautionary Approach Framework  
(COM-SC RBMS-WP 25-01) 

  
The Revised NAFO Precautionary Approach Framework is set out below. When implementing this Framework, 
the Commission should consider a gradual approach, for example if substantial TAC changes are indicated by 
the Revised Framework or if the required reference points have not yet been established. Further, the 
Commission and the Scienti�ic Council, through WG-RBMS, should also consider potential re�inements of the 
Framework that may become apparent over time, for example upon application across the NAFO stocks.  

NAFO should apply this Precautionary Approach Framework in its �isheries management decision making. This 
framework de�ines three Zones (Healthy, Cautious, and Critical) to characterize the status of the stock. These 
zones are de�ined by two biomass reference points (Blim and Btrigger). Within this framework, the limit �ishing 
mortality is de�ined as Flim=Fmsy, and Ftarget as a fraction of Fmsy (Fig. 1). 

Reference Points could be set as a function of the type of stock being managed. As a �irst step in the initial 
implementation of the PAF, the reference points or their best proxies, in the context of Figure 1 are set as follows:  

Ftarget=0.85*Fmsy.  

Blim = 0.30*Bmsy 

Btrigger = 0.75*Bmsy  

 

Figure 1.  Schematic representation of the NAFO Precautionary Approach, including the leaf   
  space to de�ine �ishing levels within the Cautious Zone. 
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Commission 

Management decisions by the Commission within these zones will be informed as follows: 

Healthy Zone: 

In establishing an F for a stock in the Healthy Zone, the Commission should be informed by a range of options 
at, above, and below Ftarget, and associated risks, provided by the Scienti�ic Council (Table 2) aimed at keeping 
the stock in the healthy zone.  

Cautious Zone: 

F should be generally managed within the boundaries of the leaf space de�ined by the structure of the PAF 
(Figure 1, Appendix 1). 

Generally, the Commission should adopt an F that achieves the following policy objectives depending on stock 
trajectory and relative position in the cautious zone (Table 1). 

Table 1.  

Focus of management action 
within Cautious Zone 

Stock status in the Cautious Zone 

Low level High level 

St
oc

k 
tr

aj
ec

to
ry

 in
 th

e 
Ca

ut
io

us
 Z

on
e 

Decreasing Trend 
Reduce risk of 
further stock 
decline 

Mitigate stock 
decline 

Increasing Trend 
Promote stock 
growth with high 
certainty 

Promote stock 
growth 

 
These focal elements for management actions are intended to articulate an increasing risk avoidance in 
management actions as the stock gets closer to Blim. Overall, the intent is to avoid falling below Blim. 

Critical Zone: 

F should be set as low as possible. In establishing F, the Commission should be informed by the range of options 
and associated risks provided by the Scienti�ic Council (Table 2). The primary focus of management should be 
to rebuild the stock out of the Critical Zone. 

Scienti�ic Council 

The role of Scienti�ic Council is to inform Commission’s decision of where F should be set by characterizing the 
consequences of alternative management actions. These consequences would be typically described in terms 
of the status of the stock and F levels as: 

• Probability of B>Btrigger within e.g 1,2,3 years (depending on the stock) 

• Probability of B<Blim within e.g. 1,2,3 years (depending on the stock) 

• Probability of Bfuture>Bcurrent (Bfuture = 1,2,3 years depending on stock) including indication of magnitude 
of this growth. 
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• Probability of F>Flim 

• Probability of F>Ftarget 

To inform the Commission’s decision, SC would also provide: 

• Current stock status and con�idence intervals 

• Recent trajectory of the stock 

Whenever deemed necessary by the Scienti�ic Council, interpretations of the consequences of �ishing options 
and/or any additional considerations and advice that may be relevant for the management decision should also 
be provided. SC should not be prescriptive among the options in its advice. 

SC should provide the Commission with a risk-based table that would indicate the risks/probabilities 
associated with the items indicated above, based on available information. The F levels to consider would 
depend on the Zone where the stock status falls, and generally would follow the template table indicated below. 
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Table 2. The Revised NAFO Precautionary Approach Framework risk table. 
 
y current year (year in which the assessment is made, data until year y-1) 
 

  Yield P(F>Flim) P(B<Blim) P(F>Ftarget)   P(B<Btrigger) P(Byt+3 > 
Bty) 

(By+3-
By)/Byfuture-

Bcurrent)/Bcurrent 
  Yield Yield Yield                                

F in y+1 and y y+1 y+2                                
following years (50%) (50%) (50%) y y+1 y+2 y y+1 y+2 y+3 y y+1 y+2 y y+1 y+2 y+3    
Critical Zone                                      

F=0 t t t % % % % % % % % % % % % % % % % 
F=X% current* t t t % % % % % % % % % % % % % % % % 

F current t t t % % % % % % % % % % % % % % % % 
Cautious Zone                                      

F lower edge leaf t t t % % % % % % % % % % % % % % % % 
F midrib leaf t t t % % % % % % % % % % % % % % % % 

F upper edge leaf t t t % % % % % % % % % % % % % % % % 
Healthy Zone                                      

F=0.75Fmsy t t t % % % % % % % % % % % % % % % % 
Ftarget=0.85Fmsy t t t % % % % % % % % % % % % % % % % 

Flim=Fmsy t t t % % % % % % % % % % % % % % % % 
 
*X% may vary stock by stock. In the future, this framework may be modi�ied to include F bycatch.  
The number of years in the risk projections table will be the same as the years of advice. 
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Appendix 1. Implementation of the leaf HCR 

The Leaf HCR represents a space within the Cautious Zone of the NAFO Precautionary Approach Framework 
(PAF) that bounds the F levels to be considered by Scientific Council in its advice to the Commission.  

The Leaf HCR space is defined by a generalized formulation for the edges of the leaf, where the upper or lower 
edges of the leaf HCR can be obtained by defining 𝐹𝐹𝑡𝑡 = 𝑓𝑓(𝐵𝐵𝑡𝑡) as: 

𝐹𝐹𝑡𝑡 = 𝑎𝑎∗(𝐵𝐵𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)
(𝐵𝐵𝑥𝑥∗−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)+(𝐵𝐵𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)

 Eq. 1 

where 𝐵𝐵𝑥𝑥∗ is defined for the upper (𝐵𝐵𝑥𝑥
𝑢𝑢𝑢𝑢) and lower leaf (𝐵𝐵𝑥𝑥𝑙𝑙𝑙𝑙𝑙𝑙)  functions as: 

𝐵𝐵𝑥𝑥∗ = 𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙 + �
(𝐵𝐵50

∗ −𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)(𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)

�𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙�−2(𝐵𝐵50
∗ −𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)

� Eq. 2 

where 𝐵𝐵50∗ , defined for the upper (𝐵𝐵50
𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢) and lower (𝐵𝐵50𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) leaf edge functions, controls the width of the leaf.  

In order to maintain a symmetric leaf shape 𝐵𝐵50∗  needs to be set in a “complementary” way in the upper and 
lower edge functions.  

To facilitate the setup of the leaf width, 𝐵𝐵50∗  has been implemented as determined by 𝑋𝑋50∗ , i.e. 𝐵𝐵50∗ = 
𝑋𝑋50∗ �𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙� + 𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙 , where 𝑋𝑋50∗  represents the fraction within the 𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙 − 𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡   range where the 𝐵𝐵50∗  
is located. For the upper leaf edge function,  𝑋𝑋50

𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 must fall between 0 and 0.5, while for the lower leaf edge 
function 𝑋𝑋50𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙must fall between 0.5 and 1. As mentioned above, to maintain the symmetry of the NAFO Leaf 
HCR the two 𝑋𝑋50∗  must be “complementary” in the sense that 𝑋𝑋50𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 1 − 𝑋𝑋50

𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 .  

Using 𝐵𝐵𝑥𝑥∗ from Eq. 2, a* can then be calculated for both the upper (𝑎𝑎𝑢𝑢𝑢𝑢) and lower (𝑎𝑎𝑙𝑙𝑙𝑙𝑙𝑙)  leaf edge functions as: 

𝑎𝑎∗ =
𝐹𝐹𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 [(𝐵𝐵𝑥𝑥∗−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)+(𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙)] 

�𝐵𝐵𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡−𝐵𝐵𝑙𝑙𝑙𝑙𝑙𝑙� 
. Eq. 3 

The Revised NAFO PAF has adopted a middle width leaf for its initial implementation, corresponding to: 

𝑋𝑋50𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 =0.75 

𝑋𝑋50
𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 =0.25 
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Annex 4. MSC letter 
(from NAFO/25-105) 
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