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Challenges and Opportunities in Repairing the Ocean 



• The ocean was codified as “terra nullis” 
in the Justinian Code, open to the use of 
all persons and owned by none, just as 
air.

• Fish and marine life was “res nullius”, 
belonging to its capturer

 

The Tragedy of the commons
Garrett Hardin, The Tragedy of the Commons, Science, 1968



Nature is inexhaustible

all the great sea fisheries are 
inexhaustible , overfishing or 
permanent exhaustion is 
scientifically impossible

(Thomas Huxley, 1883 inaugural address, International 
Fisheries Exhibition in London) 



We have lost at least half of the ocean’s 
Blue Natural Capital

Add the marine line
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Debate on whether industrialized fishing 
could lead to permanent exhaustion of fish 
stocks (International Fisheries Exhibition, 
London, 1983)

Geneva Convention on 
the Law of the Sea 
(1958)

International 
Convention for the 
Prevention of 
Pollution from Ships 
MARPOL (1973)

IPCC established
(1988)

Duarte et al. (2020)

The path of loss (and recovery)



Six levers to Recovery and one prerequisite • Protect Species
• Harvest Wisely
• Protect Spaces
• Restore Actively
• Mitigate Climate 

Change
• Mitigate Pollution

           Don´t Give up!

It is possible to substantially rebuild the abundance 
of life in the ocean within one human generation (30 years)



oceancentral.org



Paris Agreement (UNFCC)

By 2050:

• Contain global warming within 1.5 too 2.0 C of 
prendustrial values

• Meet a balance between emissions and sinks

Kunming-Montreal Biodiversity Framework 
(CBD) – December 2022

By 2030:

• Stop Biodiversity losses
• Protect 30% of land and oceans
• Restaure 30% of degraded habitat

Blue Natural Capital



Marine Forests: The  most intense C sinks in the biosphere:  

1.02 t C ha-1 year-1 (Grace et al. 1993) Up to 17 t C ha-1 year-1 (Duarte et al. 2005)

Duarte et al. (2005)

Seagrass (Posidonia oceanica) meadow, 
Spanish Mediterranean (photo Manu Sanfelix) 

Long-term C burial in vegetated soils >10 fold higher in marine forests than terrestrial ones



About half of marine coastal forests have been lost



A strategy to mitigate and adapt to climate 
change through the conservation and 
restoration of marine forests

Blue Carbon

Nellemann, C., Corcoran, E., Duarte, C. M., Valdes, L., DeYoung, C., 

Nellemann, C., Corcoran, E., Duarte, C. M., Valdes, 
L., DeYoung, C., Fonseca, L., Grimsditch, G. (Eds). 
2009. Blue Carbon. A Rapid Response Assessment. 
United Nations Environment Programme, GRID-
Arendal. 80 p.

https://www.youtube.com/watch?v=Ibg59z7Ua48


The Mekong Delta Mangrove Forest (Vietnam):  
The largest ecosystem restoration yet in human history

The afforestation of the Mekong Delta, the largest mangrove 
forest in the world, 15 years after its destruction by the US Air 

Force is the largest-scale ecosystem restoration ever 
undertaken. 
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Duarte et al. (2008)

Carbon storage in restored mangrove: 
                               889 ± 111 MgC ha−1 
Carbon storage in natural mangrove: 
                               844 ± 58 MgC ha−1  

Nam et al. (2016)

57 % of all Mekong Delta Mangrove 
Forest destroyed between (1964 – 
1970)

2700 Km2 planted between 1978–
1998



The great Indian Ocean Tsunami of 26 Dec. 2004: 
The life-saving value of mangroves

250,000 deaths and huge 
economic impacts.

Where mangroves persisted, no 
human lives were lost

Western Indian Ocean 
Governments initiated large-
scale mangrove afforestation 
programs





Lovelock, Barbier and Duarte (2022)




