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Marine Environment

Fish Economy

Human-Ocean interaction

The need for management and marine protection



Ocean warming, acidification and deoxygenation

The ocean has become:

• warmer (with the world struggling to limit the increase in average 
temperature to 2oC into the future);

• with less sea-ice (summer Arctic sea ice extent is decreasing at 7.4% per 
decade);

• more acidic (acidity projected to triple in the future);

• less oxygenated in some area, higher sea level.



Climate change, the ocean, fish & fisheries

Changes in fisheries catch, fisheries economics, fisheries 

management, food security

Changes in community structure, trophic 

interactions, biodiversity

Changes in population growth, 

abundance, species distribution

Changes in body 

size, reproduction, 

primary productivity, 

habitats

FisheriesCommunity/

ecosystems

PopulationOrganism

CLIMATE CHANGE

• Temperature

• Salinity

• Hypoxia

• Acidification

Adopted from Sumaila et al. (2011): Nature Climate Change



Declining oceans have serious 

human consequences



The Ocean as a victim of 

climate change
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Climate change, fish stocks, fisheries and 

dependent human communities



Projecting catches, 

revenues, workers’ 

income and households’ 

seafood expenditure

Source: Sumaila et al. (2019)



Projected differences in maximum catch potential, 

seafood price and fisher’s revenues 

Source: Sumaila et al. (2019)

△Maximum catch potential △ Seafood price △ fishers’ revenues



The Ocean as a drive of 

climate change



Overfishing as captured by fishing down 

marine food web (Pauly et al. 1998) 



How an ocean full of life is 

also climate action 



Management implications
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Takeaway points

• Issues of overfishing  and climate change must be 
addressed now.

• Continued inaction will jeopardize both wildlife and 
humans:

• Biodiversity;

• Food security;

• Resources equity; and 

• Aggravate tensions and conflicts.



Thanks to ISC for organizing 

this session and for inviting me!

Thanks to you for your attention
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