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Climate change: past



Lassalle et al. (2009) Global Change Biology 15: 1072-1089



Lassalle et al. (2009) Global Change Biology 15: 1072-1089



Atlantic salmon



Atlantic salmon

ICES WGNAS (2017); Bal et al. (2017) Journal of Fish Biology 90: 2375-2393







Egg survival

Crisp (1981) Freshwater Biology 11: 361-368; Malcolm et al. (2003) River Research and Applications 19: 303-316 
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Juvenile survival

Schulte (2015) Journal of Exp. Biology 218: 1856; Breau et al. (2007) Journal of Fish Biology 71: 1179-1191; Millidine et al. (2006) Function Ecology 20: 839-845



Juvenile growth (i)

Bal et al. (2011) Journal of Fish Biology 78: 1002-1022

19 years / 1 river



Juvenile growth (ii)

Gregory et al. (2017) Freshwater Biology 62: 1117-1129

100k+ parr / 18 years 
/ 3 countries



Seaward migration

Otero et al. (2014) Global Change Biology 20: 61-75
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10-50 years / 67 rivers 
/ 13 countries







Smolt survival

Armstrong et al. (2018) Journal of Fish Biology 92: 569-578; Gregory et al. (2018) Journal of Fish Biology 92: 579-592; Gregory (2018) 33rd IWSM, 16-20 July 2018

15000 smolts  / 15 years / 1 river

3500 smolts  / 11 years / 1 river



Post-smolt growth (i)

Bal et al. (2017) Journal of Fish Biology 90: 2375-2393

34 rivers  / 26 years / 1 country



Post-smolt growth (ii)

Todd et al. (2008) Global Change Biology 14: 958-970; Beaugrand et al. (2012) ICES Journal of Marine Science 69: 1549-1562; Friedland et al. (2018) Global Ecology and Biogeography 27: 551-569

5300 salmon / 14 years / 1 river 



Migration strategy

Otero et al. (2012) Ecology and Evolution 2: 2192-2203

59 rivers  / 14 years / 1 country



Spawning migration

Parry et al. (2017) Ecology of Freshwater Fish 27: 128-137

16 in 35 years / 1 river





Full life cycle

Piou et al. (2013) Global Change Biology 19: 711-723

30 years / 1 river 
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Climate change: future

IPCC AR4 WGI (2017)



Kovats et al. (2014) Europe. In: IPCC AR4, pp. 1267-1326



Kovats et al. (2014) Europe. In: IPCC AR4, pp. 1267-1326



Future climate change: fish

Lassalle et al. (2009) Global Change Biology 15: 1072-1089



Future climate change: salmon



Lassalle et al. (2009) Global Change Biology 15: 1072-1089



Other factors

Environmental 
factors

Human 
factors

Intrinsic factors

Genetic 
factors
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