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The Grand Banks in the 17th century 
(source : museedelhistoire.ca).

1960s

1970s

Collapse in 1991

Data from Schijns et al. (2021)

5 centuries of fisheries ended abruptly early 1990s

1980s
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The Grand Banks in the 17th century 
(source : museedelhistoire.ca).

1960s

1970s

Collapse in 1991

Data from Schijns et al. (2021)

5 centuries of fisheries ended abruptly early 1990s

The coldest period on record...
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Atlantic Zone Monitoring Program [est. 1998]
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Atlantic Zone Monitoring Program [est. 1998]
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-- Part I --

A brief history of Fisheries 
Environment in the NW Atlantic
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Definition

“Fisheries Environment”† refers to the ensemble of 
environmental and ecological factors affecting particular 
fisheries and/or ecosystem productivity 
[personal definition].

†“Climate Fisheries” is a near-synonym but refers to changes in the 
mean state of the environment (the climate), while Fisheries 
Environment is more inclusive of both long-term changes and 
rapid/unexpected fluctuations.
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The origin of Fisheries Environment

“Fluctuations in the yield: a 
characteristic feature of all great 
fisheries”

- Hjort, 1914 
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[About Newfoundland cod]:

“It is possible that in abnormal years the freezing of the sea farther 
south than the normal southerly limit might produce disastrous 
results on baby cod, and in this direction the Canadian inquiries 
might be of incalculable benefit.” 

- G.C.L. Howell, 1921 
(Ocean Research and the Great Fisheries)

The origin of Fisheries Environment



Frédéric Cyr | 11

[About Newfoundland cod]:

“It is possible that in abnormal years the freezing of the sea farther 
south than the normal southerly limit might produce disastrous 
results on baby cod, and in this direction the Canadian inquiries 
might be of incalculable benefit.” 

- G.C.L. Howell, 1921 
(Ocean Research and the Great Fisheries)

The origin of Fisheries Environment

70 years before the collapse of the northern cod 
during the coldest period in the modern records!
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The International Commission for the Northwest 
Atlantic Fisheries (ICNAF) was a key player in 

Fisheries Environment in the 1960s-70s
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93 contributions!
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1972: second coldest 
year on record
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ICNAF was dissolved in 1979 and replaced by the 
Northwest Atlantic Fisheries Organization 

(NAFO) in the wake of the establishment of the 
200 miles EEZs



Frédéric Cyr | 16

In 1981:

“whereas under ICNAF the 
environmental subcommittee provided a 
forum for bringing together 
oceanographers and biologists, there is no 
clear focus on these discussions within 
the present SC”

NAFO Scientific Council (SC)
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In 1981:

“whereas under ICNAF the 
environmental subcommittee provided a 
forum for bringing together 
oceanographers and biologists, there is no 
clear focus on these discussions within 
the present SC”

→ 1982 – Creation of the STACFIS 
Subcommittee on Environmental 
Research

NAFO Scientific Council (SC)
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In 1981:

“whereas under ICNAF the 
environmental subcommittee provided a 
forum for bringing together 
oceanographers and biologists, there is no 
clear focus on these discussions within 
the present SC”

→ 1982 – Creation of the STACFIS 
Subcommittee on Environmental 
Research

→ 1994 – Creation of STACFEN

NAFO Scientific Council (SC)
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In 1981:

“whereas under ICNAF the 
environmental subcommittee provided a 
forum for bringing together 
oceanographers and biologists, there is no 
clear focus on these discussions within 
the present SC”

In 2024 (43 years later):

“Recommendation that further 
discussions occur between STACFEN 
and STACFIS...”   

NAFO Scientific Council (SC)
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-- Part II --

An Example of Fisheries Environment 
in the NW Atlantic
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Newfoundland and Labrador 
Ocean Climate
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NL Climate index 
[Cyr & Galbraith, 2021]
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NL Climate index 
[Cyr & Galbraith, 2021]

→ Strong decadal variability
→ Mid-80's / early-90's was the 
coldest decade in 70 yr
→ The 60's and early-2010’s 
were the warmest
→ Recent (2014-2017) cooler 
period
→ Developing warm period 
since ~2020
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What drive these changes in ocean 
climate?
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The NL shelf is a naturally variable 
environment
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[Modified from : 
Hatun et al. (2016)]→ Subpolar gyre

The NL shelf is a naturally variable 
environment
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SLP patterns drive the ocean circulation

Inflated

Weak

[Holliday et al. (2020)]

Subpolar Gyre

Large-scale 
sea level 
pressure 
(SLP) 
anomalies
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Regional
Ocean Climate
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Cold Intermediate Layer (CIL): a key feature of 
the NL ecosystem

[Aune et al. (2024)]
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SLP patterns drive the CIL variability

Bottom T < -1°C
[1990's]

Bottom T  ~2-4°C
[1960's]Large-scale 

sea level 
pressure 
(SLP) 
anomalies
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SLP patterns drive the CIL variability

Bottom T  ~2-4°C
[1960's]

Bottom T < -1°C
[1990's]

Large-scale 
sea level 
pressure 
(SLP) 
anomalies
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SLP patterns drive the CIL variability

Bottom T  ~2-
4°C
[1960's]

Bottom T < -1°C
[1990's]

Large-scale 
sea level 
pressure 
(SLP) 
anomalies

The climate excert an important control 
on the ecosystem
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Fisheries and Climate
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Climate phases

A new phase is created 
when the sign changes 
for at least 3 sucessive 
years
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Climate phases

Getty images
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Climate phases

Warmer 
climate

Positive SLP 
anomalies 
above the 
pole

Colder 
climate

Negative SLP 
anomalies 
above the 
pole
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Climate phases

Warmer 
climate

Positive SLP 
anomalies 
above the 
pole

Colder 
climate

Negative SLP 
anomalies 
above the 
pole

The regional climate is driven by large scale 
atmospheric patterns
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Links with ecosystem productivity

Process error from a 
groundfish surplus 
production model converted 
into “Excess Biomass” 

→ changes in biomass not 
explained by density-
dependent effects and 
subtraction by fisheries 
[P. Regular]

[credit : Flore Cyr]
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Process error from a 
groundfish surplus 
production model converted 
into “Excess Biomass” 

→ changes in biomass not 
explained by density-
dependent effects and 
subtraction by fisheries
[P. Regular]

[credit : Flore Cyr]
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Links with ecosystem productivity

Groundfish
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Links with ecosystem productivity

Groundfish

Primary 
production

Secondary 
production

Capelin 

Multi-species
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The climate changes in phases
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The climate changes in phases

This study links:

Northern hemisphere atmospheric patterns
to NL ocean climate

to ecosystem productivity
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Under review

→ available as preprint
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-- Part III --

How to move ahead with Fisheries 
Environment?
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Incorporation of climate data into fisheries 
management?
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Incorporation of climate data into fisheries 
management?

Hard-coded into 
harvest control 

rules

→ « environmentally informed control rule modifies the harvest rate 
based on average sea surface temperatures »
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Incorporation of climate data into fisheries 
management?

Hard-coded into 
harvest control 

rules

Qualitative 
information on 
climate phase
(e.g., El Nin o)

or
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→ The lack of precise 
quantitative knowledge on 
the effect of the environment 
on fish stocks does not 
preclude its integration into 
stock assessments
and its consideration in 
fisheries management 
decisions.

Take home message
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Thank you!

Thank you to numerous colleagues, staff and captains who 
participated to the data collection since the 1950s

Questions or comments?
Frederic.Cyr@mi.mun.ca

@fcyr.bsky.social
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