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Population dynamics of salmonids in 
the context of climate change



Temperature

temperature =       basal metabolic rate  

Fecundity, growth, food assimilation, egg development and 
survival are temperature dependant

Act as an environmental signal for reproduction and migration       

Impact on interspecific interactions including interactions with 
prey species



Arctic charr (Salvelinus alpinus)

Restricted range of preferential temperature: salmonids with the 
lowest tolerance to an increase in water temperature

Growth up to the optimal water temperature then     due to high 
metabolic cost

Temperature ≥ 5oC for an extended period = reduced egg quality. 
Temperature ≥ 10oC = inhibition of ovulation

Productivity in lake could reduce the prevalence of anadromous 
behaviour

0 °C

0 °C

0 °C

0 °C

0 °C

0 °C



Arctic charr (Salvelinus alpinus)

Non-aggressive behavior: vulnerable to increased competition

Vulnerability of Arctic char is specific to each population (genetic, 
morphology, life histories)

At high temperature, growth and fecundity are higher for salmon 
than charr



Atlantic salmon (Salmo salar)

Genetic and plastic variabilities between population          different 
range of preferential temperature 

Higher thermal tolerance         competitive advantage over other 
sympatric species

Early sea migration = high thermal disparities between salt and 
fresh water and fewer feeding opportunity. 



Brook trout (Salvelinus fontinalis)

Higher temperature, melting permafrost and longer summer could 
be beneficial for brook trout

Northern population have a lower thermal tolerance compared to 
southern population (higher expression of a stress related protein)

Feeding opportunity,     growth,     survival in northern region



Lake trout (Salvelinus namaycush)

Credit @ SectacularNWT

Lake populations with few or no migration possibilities will be 
more impacted         importance of thermal refuges

stratification of the water column = reduction of preferential 
habitat

Delay in environmental signal          early ice melting leading to 
early fry emergence

temperature ≥ 3oC = juvenile will have to consume 8 times more 
food to reach the minimum size to survive the winter



Acquiring knowledge on 

Nunavik salmonids population

There is a need to better understand the salmonids populations 
for conservation and management purpose:

- Habitat characterization;
- Genetic cartography;
- water temperature network;
- life histories; 
- ...



Acquiring knowledge on Nunavik 

salmonids population

Counting fence for 
anadromous populations

Experimental fisheries 
and habitat parameters 
in lakes and rivers

Water temperature 
monitoring network



Acquiring knowledge on Nunavik 

salmonids population

Determine abundance, body condition, sex ratio, contaminants, 
diseases, diet 

Quantify reproductive and mortality parameters to evaluate the 
population dynamics

Establish baseline data which can be later use to evaluate 
potential impact of anthropogenic disturbance and climate change
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Implementing Québec 

biodiversity monitoring 

program (BdQc) in a 

climate change 

contexte
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Linking BdQc
monitoring 
with other

existing
programs in 

Québec

Identify and promote efficient climate change adaptation measures 

Support conservation and management decisions with current knowledge

Answering to governmental, national and international commitments

1. Why? The objectives



11. Changes in water whole and thermokast
12. Evolution of vegetal cover (%)
13. Vascular and invascular plants
14. Micromammal (camera)
15. Mesocarnivores and other mammals (camera)
16. Monitoring of reproductive structures
17. Tree line and forestation
18. State of permafrost
19. Nutriments in plant tissues

2. What? Toundric indicators

1. Landscape characterisation
2. Arrival of new species
3. Snow cover
4. Vegetal cover and forms
5. Vegetation phenology
6. Growth of woody species
7. Viable seed production
8. Arthropods monitoring
9. Bird abundance and productivity
10. Phenology of migratory species
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3. Where? Monitoring sites

Partnerships TélédétectionMinistry

440 cells

No Field work
150

Field work
290

South & 
meridonal

240

North
50

Anouk.Simard@mffp.gouv.qc.ca 
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