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Canada’s fisheries science and management



Climate Risk Index for Biodiversity (CRIB)

The CRIB is a new climate scorecard 
for marine fish species that allows us 
to understand spatial dynamics: 
where, when, and how fish will be 
affected by climate change 



“Risk for any species, anywhere in the ocean”.



“Risk for any species, anywhere in the ocean”.



Climate Vulnerability 
Analyses (CVAs)

Stock Assessmentsvs



CRIB Applications



CRIB in the Northwest Atlantic

• Applied the CRIB to the Atlantic ecoregion
• 41% of 90 fish stocks evaluated at high climate risk
 Decreased to 25% under low emissions / high mitigation scenario 

• Species in NW Atlantic at high or critical risk across ~31% of 
their native distribution



Research Highlights
• Harvested species had higher climate sensitivity and 

exposure

• Proportion of species with high or critical climate risk were 
higher near coastlines

• Lowering emissions most benefited species in nearshore 
and high-latitude environments
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Northwest Atlantic Fisheries Organization 
(NAFO) Application

Boyce, D.G., Cyr, F. Fuller, S., Schleit, K and Rideout, R.M. In press. Exploring the 
impacts of climate change on fisheries resources within the NAFO Convention 
Area. Journal of Northwest Atlantic Fisheries Science.



Boyce, D.G., Cyr, F. Fuller, S., Schleit, K and Rideout, R.M. In press. Exploring the 
impacts of climate change on fisheries resources within the NAFO Convention 
Area. Journal of Northwest Atlantic Fisheries Science.

• Assessed 14 species at Northwest Atlantic 
Fisheries Organization (NAFO) under contract 

• Presented to NAFO Science Council and 
provided to Commission

Northwest Atlantic Fisheries Organization 
(NAFO) Application



New Zealand Fisheries Application

Boyce, D.G., Tittensor, D.P., Schleit, K.E., & Fuller, S. (2025). Climate vulnerability and risk assessments in marine 
ecosystems, with a special focus on fisheries in Aotearoa (New Zealand). New Zealand Aquatic Environment and Biodiversity 
Report No. 367. 50 p. https://fs.fish.govt.nz/Page.aspx?pk=113&dk=26140.

• Reviewed 75 studies to understand how scientists assess climate 
change risks to fisheries, and best approach for New Zealand 

• Highlighted five case studies 
• Best approaches considered fish biology, fishing infrastructure, 

and community resilience 
• CVAs help to prioritize resources, inform adaptive strategies, 

enhance resilience

Phase 1: Literature Review

https://fs.fish.govt.nz/Page.aspx?pk=113&dk=26140


New Zealand Fisheries Application

• Consultation with government and stakeholder group – Fisheries 
Science Working Group on Biodiversity Research (BRAG)

Feedback and modification:
• Customized to New Zealand - 9 of 11 initial data layers were modified
• Focus on deep-dwelling species
• High spatial resolution
• “Middle of the road” emission scenario

Phase 2: CRIB feedback for domestic stocks



National-scale:
• Integrating the CRIB into the Climate 

Adaptation Framework for Fisheries

• Evaluated climate risk across 
Canadian ecosystems

Regional-scale:

• Applying CRIB to harvested species in 
Atlantic Canada small craft fishing 
harbours, supporting the Coastal 
Infrastructure Vulnerability Index 
(CIVI)

Canada Application & Perspectives

• Adapting the CRIB for lobster and 
snow crab in the Gulf of St. Lawrence.



Formed an ongoing advisory committee with Canadian federal-
level government officials including: 

•Fisheries and Conservation Managers
•Policy Managers
•Regional Directors
•Fisheries Research Scientists
•Science Advisors

Canada Application & Perspectives



CRIB: 
Fisheries Prototype













CRIB: 
Marine Protected Area Prototype



MPA prototype



MPA prototype



• Helpful to filter species based on their 
habitat

• “Most likely” emission scenarios better 
than only high or low emissions

• Must be able to download and integrate 
the data with own analyses
• Interoperability important for use 

across other data sources by 
managers (i.e. stock assessment tools)

CRIB Feedback from a Canadian context
Data: Application:

• Minimal climate change integration 
efforts exist in fisheries and 
conservation - CRIB helps start 
these analyses

• Important to consider risk scores in 
relation to identified objectives and 
for an ecosystem-based approach

• Consider what an ideal climate 
analysis would do and how the 
users will apply it
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CRIB methods



CRIB methods



Global climate risk

Higher climate risks to 
fisheries for:
● low-income countries
● countries tending to 

have lower levels of
○ wealth and food 

security
○ higher dependency 

on fisheries 

Boyce, D.G., Tittensor, D.P., Garilao, C. et al. A climate risk index for 
marine life. Nat. Clim. Chang. 12, 854–862 (2022).



Environmental Variables used: 
For each species within each grid cell across its geographic distribution that contained sufficient 
data, sensitivity, exposure, and adaptivity were calculated as the mean of the four indices that 
define them. The standard deviation of the vulnerability dimensions provided an estimate of their 
statistical uncertainty and was carried through the subsequent vulnerability calculations using 
inverse variance weighting
The models predict the probability of occurrence for each species as functions of bathymetry, upper ocean 
temperature, salinity, primary production, and the presence of, and proximity to, sea ice and coasts.

Daily SST estimates were obtained
from the NOAA 0.25° daily Optimum Interpolation Sea Surface Temperature Dataset (OISST)
The human impacts (HI) index represents the integration of 17 global anthropogenic drivers of ecological 
change,
including fishing pressure, pollution, invasive species, eutrophication, climate change, and others. The HI 
estimates were available at a global 1 km2 native resolution and were statistically rescaled to a 0.25° grid 
across the AOS using bilinear interpolation. Bathymetry values were extracted from the General 
Bathymetric Chart
of the Oceans (GEBCO) on a native 15 arc-second interval grid and were statistically rescaled to a 0.25°
grid by taking the mean
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