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Marine biodiversity
• Genetic
• Species
• Ecosystem

Impacts

Marine ecosystem services
• Water quality control
• Seafood production
• Tourism and recreation
• Ecosystem resilience

Linkage?

Benefits
Linkage?

Marine ecosystem functions
• Carbon and nutrient cycling
• Primary and secondary productivity
• Food and habitat provision
• Transformation of waste products

Human society
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Marine biodiversity

• What has happened?

• Why do we care?

• What can be done about it?



Question 1: What has happened?



Large fish of the past



1950s

Source: Worm et al. 2005. Science 309:1365-1369

Loss of diversity



1960s

Source: Worm et al. 2005. Science 309:1365-1369



1970s

Source: Worm et al. 2005. Science 309:1365-1369



1980s

Source: Worm et al. 2005. Science 309:1365-1369



1990s

Source: Worm et al. 2005. Science 309:1365-1369

50% decline

50% decline
25% decline



Source: Tittensor & Worm, unpublished

Bluefin tuna example



Source: Tittensor & Worm, unpublished



Source: Tittensor & Worm, unpublished



Source: Tittensor & Worm, unpublished



Tagging confirms bluefin to North Atlantic

Source: Block et al. 2005. Nature 434: 1121-1127



What are the causes?

• Industrialized fishing is the driving cause

• Exacerbated by habitat destruction, pollution, 
and (increasingly) climate change



Question II: Why do we care?



Loss of diversity

Source: Worm et al. 2006. Science 314:787-790

7%
extinct

36%
collapsed



Loss of diversity

Source: Worm et al. 2006. Science 314:787-790



Loss of services

Source: Worm et al. 2006. Science 314:787-790



Increased risks

Source: Worm et al. 2006. Science 314:787-790



Oyster example

• Removal of Oysters • Algal blooms



Burning through our natural capital

Source: Worm et al. 2006. Science 314:787-790

29%
collapsed



Declining global seafood supply

Sources: Watson & Pauly (2001)  Nature 414:534 – 536,
U.S. Bureau of the Census, International data base



Ecosystem changes

• Smaller fish, 
invertebrates 
increase

• Fisheries shift to 
lower levels

• Diversity decreases
• Ecosystems 

become 
- less resilient 
- less predictable 
- less productive

Source: Pauly & MacLean 2003, Island Press



Question III. What can we do?



A success story:
Georges Bank haddock
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Restoring diversity and services

Source: Worm et al. 2006. Science 314:787-790



Biodiversity begets fisheries sustainability

Source: Worm et al. 2006. 
Science 314:787-790

More species →
• Fewer 

collapses
• Faster 

recovery
• More 

predictable
• More 

productive



Protecting global hotspots

• Remaining 
hotspots of 
species 
richness 

• ‘Ocean 
Serengetis’

Source: Worm et al. 2005.
Science 309:1365-1369



• Ongoing depletion of ocean 
ecosystems worldwide

• Loss of biodiversity has 
impaired food supply, water 
quality, and resilience

• Restoration of marine 
biodiversity can recover 
ecosystem services

• It’s not too late

Conclusions



Thank you!
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