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REVIEW PANEL MEMBERS

• Jake Kritzer (Chair)
• Yong Chen (SSC Member)
• Jeremy Collie (SSC Member)
• Richard Merrick (SSC Member)
• Isaac Wirgin



TERMS OF REFERENCE (TOR)
1. Determine whether the report, An Interdisciplinary Review of Atlantic 

Cod (Gadus morhua) Stock Structure in the Western North Atlantic 
Ocean, met the following objectives/terms of reference for the Atlantic 
Cod Stock Structure Working Group (May 14, 2018). Note that these 
include only the first three of the six objectives/terms of reference set 
for the Working Group.

2. Determine whether the information presented in the report adequately 
supports the report’s conclusions about Atlantic cod stock structure in 
the statistical areas considered.

3. Identify any major information gaps in the existing research with 
respect to cod stock structure. Develop an initial list of research 
recommendations to address these gaps.



TOR1
1. Determine whether the report, An Interdisciplinary Review of Atlantic Cod 

(Gadus morhua) Stock Structure in the Western North Atlantic Ocean, met 
the following objectives/terms of reference for the Atlantic Cod Stock 
Structure Working Group (May 14, 2018). Note that these include only the 
first three of the six objectives/terms of reference set for the Working Group.
1. Inventory and summarize all relevant peer-review information about stock structure of 

Atlantic cod in NAFO Divs. 5 and 6 and interactions with 4X. Evaluate the relative 
importance of the information with respect to developing a holistic understanding of 
Atlantic cod stock structure. 

2. Identify and evaluate any new or existing data or information about the stock 
structure of Atlantic cod in NAFO Divs. 5 and 6 and interactions with 4X, and subject 
to a peer-review by the working group. Integrate any additional information into the 
inventory developed in terms of reference TOR 1. 

3. Using a holistic approach, synthesize all available information (TOR 1 and 2) and 
develop sets of possible biological stock structures and consider scientific support for 
each alternative. In developing alternative stock structures, consider the temporal 
stability of stock structure and how the available information can inform the 
knowledge of stock structure over time. 



TOR1.1
1. Inventory and summarize all relevant peer-review information about stock structure of 

Atlantic cod in NAFO Divs. 5 and 6 and interactions with 4X. Evaluate the relative 
importance of the information with respect to developing a holistic understanding of 
Atlantic cod stock structure. 

• Lit review was thorough, with no obvious omissions that would change the 
outcomes.

• Draft report is unclear on relative importance of different information, but WG 
clarified that all information was given due consideration and evaluated on merit.

• Different information had more or less influence based on spatial/temporal 
coverage and uncertainties.

• WG was helped by general corroboration across different types of information.

• Report should be edited to clarify these prioritization and weighting issues. 



TOR1.2
2. Identify and evaluate any new or existing data or information about the stock 

structure of Atlantic cod in NAFO Divs. 5 and 6 and interactions with 4X, and subject 
to a peer-review by the working group. Integrate any additional information into the 
inventory developed in terms of reference TOR 1.  

• WG met this TOR, which did not call for exhaustive consideration of new data.

• Practical constraints limited ability to consider all relevant sources, but the WG 
made notable efforts.

• WG considered sources of new data beyond those discussed in the report that 
were not included for various reasons, which should be captured in the report.



TOR1.3
3. Using a holistic approach, synthesize all available information (TOR 1 and 2) and 

develop sets of possible biological stock structures and consider scientific support 
for each alternative. In developing alternative stock structures, consider the temporal 
stability of stock structure and how the available information can inform the 
knowledge of stock structure over time. 

• WG did an excellent job of holistic synthesis and development and consideration 
of alternatives spatial delineations.

• WG did a mixed job of considering temporal stability, with a fair amount of 
attention to historical stability, but less to future stability. Key issues here include:
• Effects of climate change.
• Effects of fishing activity and management.
• Prospects for persistence.

• Not expecting forecast modeling or other quantitative approaches, but additional 
qualitative discussion is warranted in dedicated sections within each chapter on 
the different approaches and the overall synthesis.



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.
• Eastern Gulf of Maine stock:

• Fraught with the greatest uncertainties due to low abundance, and therefore 
limited fishing effort and scientific samples.

• Deficiencies in genetic information for comparable life stages with other 
regions (spawning fish) is especially problematic given the influence of genetic 
information on the final synthesis. DFO study could shed light.

• Limited information provides some support for a distinct stock: Early tagging 
studies, early life history information, distinct post-recruitment dynamics.

• Delineation of this stock could be warranted based on limited information as a 
precautionary measure and as a way to focus scientific inquiry.

• EGOM Sentinel Survey, Maine DMW sea sampling, and new research efforts 
will be important (TOR3).



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.

• Western Gulf of Maine Spring Spawning stock:

• Agree with WG conclusion.

• Concurrence among multiple lines of evidence – behavior, tagging, otolith 
structure, genetics – is notable.



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.
• Western Gulf of Maine Winter Spawning stock:

• Agree with WG conclusion.
• Mixes with WGOM Spring Spawning.
• Extends through GSC onto Nantucket Shoals, which are areas facing 

important uncertainties:
• Likely area of mixing among WGOM, GB, and SNE stocks, but strongest 

affinity with WGOM.
• Mixing means future efforts focused on WGOM stock could affect 

neighbors.
• GSC is likely transit corridor for fish moving north to spawn, although 

spawning also occurs on NantuckertShoals.



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.

• Georges Bank stock:

• Agree with WG conclusion, which is perhaps the strongest case of the five and 
calls for revision of current stock boundaries

• Tagging and circulation studies suggest high retention, backed by genetic 
differentiation.

• Limited connectivity with SNE and Mid-Atlantic waters, which are within the 
current stock area.



TOR2
2. Determine whether the information presented in the report adequately supports the 

report’s conclusions about Atlantic cod stock structure in the statistical areas 
considered.

• Southern New England stock:

• Agree with WG conclusion, despite important uncertainties.

• Genetic basis is derived from small number of samples restricted to Cox 
Ledge.

• Early life history information suggests possibility of downstream extension 
from WGOM.

• Potential for self-replenishment, backed by presence of very early stage larvae 
unlikely to have been spawned elsewhere.

• Clarify stock area on synthesis map.



TOR3
3. Identify any major information gaps in the existing research with respect to cod stock 

structure. Develop an initial list of research recommendations to address these gaps.

• Eastern Gulf of Maine stock:

• Continue and expand Sentinel Survey into winter to capture spawning then.

• Analyze additional otolith and tissue samples focused on spawners.

• Analyze stomach contents to evaluate recovery prospects and trends.

• Use Maine DMW sea sampling and other fishery-dependent data from the 
lobster fleet and others.

• Expand FEK studies to lobster fleet, remaining groundfishermen, and others 
who interact with cod.



TOR3
3. Identify any major information gaps in the existing research with respect to cod stock 

structure. Develop an initial list of research recommendations to address these gaps.

• Southern New England stock:

• Use URI larval samples for ELH, genetics, natural markers.

• Use URI particle tracking for connectivity and self-replenishment insights.

• Expand FEK, particularly to recreational fleets.

• Discuss with MRIP whether intercept surveys can collect new samples from 
recreational fleet.



TOR3
3. Identify any major information gaps in the existing research with respect to cod stock 

structure. Develop an initial list of research recommendations to address these gaps.

• U.S. waters:

• Expand temporal scope and resolution of genetic studies to discern temporal 
stability.

• Conduct genetic studies in area with high abundance/catch of non-spawning 
adults to determine mixing rates.

• Apply Climate Vulnerability Analysis to proposed stock units for insights on 
future temporal stability.

• Expand use of various fishery-independent in nearshore waters by states and 
other entities, recognizing that how samples can be used will vary with 
abundance.



CONCLUDING REMARKS

• Highly commend the work of the WG and their preparation 
and presentation during the review meeting.

• Thanks to Council staff for excellent preparation and 
organization given the difficult forum.

• Appreciative of Council members, other leaders, and 
stakeholders who attended and constructively participated in 
the meeting.
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