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Arctic organisms are special
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Will evolution come to the rescue?

OA effects combined with climate change
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• Top-down effects

• Bottom-up effects

• Effects on interspecific competition

• Effects on biogenic habitats

• Keystone species

Ecosystem effects



Phytoplankton

From the report:

• Overall, Arctic and subarctic phytoplankton communities seem to be comparatively resilient to 
ocean acidification with no significant change in net primary production and little change in 
species composition under enriched scenarios up to 1000 μatm pCO2 (Hoppe et al., 2017, 2018).



Baffin Bay

Davis Straight

Kongsfjord

Hoppe et al. 2018 Nature Climate Change



P
h

o
to

: C
la

ra
 H

o
p

p
e

Hoppe et al. 2018 Nature Climate Change



Hoppe et al. 2018 Nature Climate Change



Baffin Bay

Hussherr et al. 2017 Biogeoscience
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• Bottom-up effect

• Effects on interspecific competition

Ecosystem effects
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Madrepora Oculata

Lophelia pertusa

Maier et al 2013



Hennige et al. 2015

Lophelia pertusa
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• Effects on biogenic habitats

• Keystone species

Ecosystem effects
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• Keystone arctic species

• 80% of the zooplankton biomass in Arctic shelf seas

• Primary prey for larval and juvenile fish

• Important prey for whales and seabirds
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Calanus glacialis

Bailey et al 2016 ICES JMS



Calanus glacialis CV
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Thor et al. 2018 Glob Change Biol



Calanus glacialis copepodite IVCalanus glacialis copepodite IV
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• Bottom-up effects

• Keystone species

Ecosystem effects



Stiasny et al 2016 PLoS One

High = 1100 µatm CO2 
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• Bottom-up effects

• Socioeconomic effects

Ecosystem effects



Will evolution come to the rescue?

OA effects combined with climate change
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Mutation, migration, or selection
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Next generation
Exposed for 3 weeks
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67%

Thor and Dupont 2015 Glob Change Biol

29%

Pseudocalanus acuspes

Evidence of adaptation to OA by natural selection



Will evolution come to the rescue?

OA effects combined with climate change
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Koenigstein et al. 2017 Glob Change Biol

Barents sea cod recruitment
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Barents sea cod recruitment




