
About this Meeting 

Canadian Science Advisory Secretariat (CSAS) introduction. 
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CSAS Peer Review Process
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• Objective is to provide sound, objective and 

impartial science advice.

• The issue of resource allocation is strictly a Resource 

Management consideration, and as such will not be 

part of the discussions at today’s technical briefing.

• Resource allocation considerations will be discussed 

at the upcoming consultations led by DFO’s 

Resource Managers. 



Outline for today’s Technical Briefing

• The Department’s Stock Lead for Northern 

cod, Karen Dwyer, will present the 

conclusions from the peer reviewed stock 

assessment process.

• Followed by question and answer period.

• Same presentation will then be given to 

media outlets.



• To be added to the speakers list, please 

raise your hand in Microsoft Teams. If you 

are joining by telephone only, then please 

e-mail Hilary to be added to the speakers 

list.

• If you run into any technical difficulties, you 

can also e-mail Hilary or message in the 

Teams chat forum for assistance. 



Guidelines for Respectful Meeting

1. Listen to the entire message, without interrupting.

2. Explain why you agree or disagree.

3. Maintain a respectful tone and volume when 

sharing opinions.

4. Be respectful of time when making comments. 

5. Value the many different sources of knowledge in 

the room.

6. Turn off your webcam and mute your phone until 

ready to ask a question during the Q&A period. 
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Outline 
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• Purpose of this briefing 

• Science advice & the precautionary approach 

• Summary of stock status

• How we estimate stock size of Northern cod 

• Stock status 

• Projections

• Ecosystem factors

• Advice

• Next steps



Purpose of this briefing

• On March 23-26 DFO held its Canadian Science 

Advisory Secretariat (CSAS) regional peer review 

meeting on Northern cod. Two external scientists 

reviewed the assessment and advice.

• This presentation will describe the results of the stock 

assessment and the advice provided to fisheries 

managers.

8

A national body that oversees the review and provision of science advice to inform DFO 
management decisions. Specifically, this group helps organize meetings where DFO scientists, 

biologists and others, which may include provincial government, fish harvesters, Indigenous 
groups, university researchers, and other technical experts get together to review scientific 

information and help inform how commercial fish stocks are managed.

What is CSAS? 
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Science advice & the precautionary 

approach
• DFO science identifies the limit 

reference point and provides an 

estimate of stock size in relation to the 

precautionary approach framework. 

• Limit reference point: boundary between the critical and cautious zones, and 
represents the stock status below which serious harm is occurring to the stock. 

Fishing is to be kept to the lowest possible level below the LRP.

• Upper stock reference: boundary between the cautious and healthy zones, and 
represents a threshold below which catch must be progressively reduced in order 

to avoid reaching the limit reference point. 

• The precautionary approach is a 

management framework used to 

determine catch limits and/or other 

management measures with the 

intention to: 

• keep removals moderate when 

stocks are healthy; 

• promote rebuilding when stocks 

are low; and, 

• ensure low risk of harm to the 

stocks. 



Biological facts about cod

• Cod are historically a highly migratory species. They were known to 

mostly spawn offshore and come inshore for feeding. 

• Cod currently mature at age 5 and can live up to 26 years of age, 

but most now live up to 15 years of age.

• Small cod eat shellfish such as shrimp, medium cod feed on larger 

shellfish and small fish, and large cod feed on medium sized fish and 

crab. Capelin in particular is an important part of the annual diet. 

• Cod are typically found at 200-400 m, and have been found in 

temperatures ranging from - 2 to +12 degrees Celsius.
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Summary of stock status
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• The Northern cod stock remains in the Critical Zone of the 

Precautionary Approach. 

• SSB has been at about the same level since 2017, and is at 52% of the 

Limit Reference Point (LRP). 

• Natural mortality (eg. starvation, predation, etc.) is an important 

driver of stock status.

• Cod productivity has been linked to capelin levels. Given the 

forecasted levels of capelin for the next two years, the prospects for 

cod stock growth appear limited.

So, how did we come to these findings? 
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HOW WE ESTIMATE STOCK SIZE 

The science behind our advice



Cod monitoring

Fisheries

• Reported catch

• Observers

• Port/C&P Sampling

• Logbooks

• Indigenous/Industry 
perspective

• Citizen Science

Fisheries / 
Scientific

•Tagging

•Sentinel survey

Scientific

•Multispecies survey

•Juvenile surveys

•Predator/prey surveys

•Oceanographic data

Biological

•Number

•Weight

•Age/size

•Diet

•Maturity

•Distribution

•Condition

Assessment
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Northern cod areas
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• Stock covers NAFO 

Divisions 2J3KL.

• Multispecies survey –

annual in fall and 

spring.

• Random sampling by 

depth across the stock 

area of Northern cod.



Multispecies survey

• Number, weight of cod at each tow.
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• Also collect 

otoliths (age), 

maturity 

information, diet, 
etc.

• Forms annual 

index of 
abundance    

and biomass. 
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Tagging

• Tagging informs the model on levels of fishing 

and natural mortality removals.
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Recaptures of tagged cod 2016-20



Fishery data

• Total reported landings in 2020 were 10,227t 

compared to 10,556t in 2019. Most landings are 

from the inshore stewardship fishery.

• Direct estimates of removals from the 

recreational fishery are unknown.  However, all 

sources indicate that in recent years about 

1,000t to 2,000t are taken. 

• This is reinforced by estimates from tag returns.
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Reported landings



Sentinel survey
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STOCK STATUS



How we monitor changes to the stock
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• Spawning stock biomass (tonnes) is the weight of 

mature fish.

• Recruitment is an estimate of young fish that will 

contribute to spawning biomass and fishery in future 

years. 

• Fishing mortality is measure of fishing pressure on 

the stock.

• Natural mortality is a measure of all other deaths 

excluding fishing such as starvation, predation, and 

old age.



Northern Cod Assessment Model 

(NCAM) (Cadigan, 2016)

• Complex statistical model, which has been peer-reviewed by 

many international experts.

• The model integrates information on stock productivity to 

assess the stock and provides the level of uncertainty related 

to stock size estimates and projections. 
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Overall status – spawning stock biomass

23

• SSB is now at 52% (39-69%) of the Limit Reference Point (LRP). 

• 2021 SSB is estimated at 411 (307-549) Kilotonnes. 



Stock status
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• Recruitment (age 2) increased from low levels of the 

1990s, but still at 25% of the 1980s. 



Natural mortality
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• Natural mortality rate (M) estimated from NCAM for 

ages 5+ for 2020 was 0.51 (95% CI = 0.30-0.89). 

• The current estimated natural mortality rate was at 

the higher range of the past decade.



Fishing mortality
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• Estimated fishing mortality remains low for fish aged 5 and 

older.  
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PROJECTIONS



One year projection

• Assumptions: 

• recent biological conditions

• range of catch (0 - 1.3 x estimated catch)

• The probability that the stock will reach the LRP by 2022 is less 

than 2%, and the probability of the stock being greater in 2022 

than in 2021 is 52% to 59%.   

28



2022 projections – status quo catch
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Harvest Decision Rule (HDR)

• The Northern Cod Rebuilding Plan (DFO, 2020) is a 
management tool that includes a HDR when the stock is 

between 25-75% of the LRP.

• The calculation of the HDR for this stock indicates removals for 

2021 of 12,999t stewardship fishery catch. 
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ECOSYSTEM FACTORS



Changing ecosystem

• The coldest period on record (late-1980s to early-1990s) 

coincided with the Northern cod stock collapse and has been 

linked to significant changes in the ecosystem. Warmer 
conditions have been observed over the last three years. 

• The zooplankton community composition has changed and 

the timing of peak abundance is shifting.  Potential 

mismatches between these prey and larval fishes may have 

impacts on survival.

32



Cod prey and predators
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• It has clearly been documented that seals predate upon cod. 

• However, it does not appear that current seal predation significantly 

influences the stock trajectory. 

• Studies have shown that Capelin levels and, in the past, fishing are 

important drivers of cod stock levels. Capelin influences cod condition, 

mortality and abundance.

• While new analyses on the impact of seal predation on cod dynamics 

are currently being conducted, research presented at the Assessment 

further supports the role of Capelin availability in driving Northern cod 

productivity. 

• With the forecasted low levels of Capelin for the next two years and 

with shrimp also at low levels, the prospects for cod growth appear 

limited.



Biological factors

• A number of indicators - including diet analyses, 

poor spring and summer condition, and 

decreased weight at age - suggest food 

limitation of this stock.
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ADVICE



Advice
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Consistency with the DFO decision-making framework 

incorporating the Precautionary Approach requires 

that removals from all sources must be kept at the 

lowest possible level until the stock clears the critical 

zone.



• Stock assessment results will be posted to the CSAS website.

• Fisheries management is consulting with industry in the coming 

weeks. The Science advice will be presented and discussed at 

these meetings. 

• The Department will consider advice from DFO Science and 
input from industry in developing future harvest levels and 

other management actions. 

• Stock will be next assessed in 2022.
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Next steps



Main takeaways

• We continue to be concerned about the status of this stock. 

• Northern cod abundance increased over the last year, but remains in 

the critical zone. SSB is now at 52% of the LRP.  

• The current estimated natural mortality rate in 2020 was at the higher 

range of the past decade.

• Estimated fishing mortality for fish aged 5 and above remains low.

• Recruitment (age 2) increased from low levels of the 1990s, but still at 

25% of the 1980s. 
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Questions?


