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Marine ecosystem services
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Impacts of Biodiversity Loss on
Ocean Ecosystem Services

Borks Worm,™* Edward B. Barbier,” Nicola Beaumont,” J. Emmett Dufiy,”
Carl Felke,* Benjamin 5. Halpern,” Jeremy B. C. Jackson,™* Helke K. Lotze,’
Florenza Michell,™ Stephen A. Palumbi,*” Enric Sala,” Kimberley A Selkoe,’

John . Stachowiez,”" Reg Watson™®

Human-dominated marine ecosystems are expenencing accelerating loss of populations and
species, with largely unknomn consequences. We analyzed local experiments, long-tesm reglonal
tirme serses, and global fishesses data to best how blodiversity loss afects marine ecosystem services
across temporal and spatial scales. Owerall, rates of resource collapse increased and recovery
potential, stability, and water guality decreased esponentially with declining diwersity. Restoration
aof blodiversity, in contrast, increased productivity fourfold and decreased varlability by 21%, on
aerage. We condlude that marine biodiversity boss is increasingly impalring the ocean’s capacity o
provide food, maintain water quality, and recover from perturbations. Yet available data suggest

that at this polat, these trends ane still reversible.
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Marine biodiversity

* What has happened?

- Why do we care?
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Large fish of the past




Loss of diversity

90E 135 E 180 E

species density

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



90E 135 E 180 E

species density

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



90E 135 E 180 E

species density

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



90E 135 E 180 E

species density

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



1990s

180 W 135 W 90 W 45 W 0 45E 90E 135 E 180 E
60°N| T, g (oot
. W W o
g 5 F
40° N L& Lz _ £ G
50% decline g
20°N] > g ]
Oﬂ . o /-A h \ ‘\{} - e
| 25% decline s N 5
20°S ‘ j 150% decline |~ 3
- . ) -
40° s|. .‘.
60 S
B 493 i : . T
1 2 3 4 5 6

species density

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



Bluefin tuna example
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Bluefin Tuna / 1000 hooks 1960

Source: Tittensor & Worm, unpublished
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Tagging confirms bluefin to North Atlantic
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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







Collapsed taxa (%)

Loss of diversity
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Percent change

Loss of diversity
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L oss of services
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Increased risks
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Oyster example

Algal blooms

 Removal of Oysters
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Burning through our natural capital
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Declining global seafood supply
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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 Ill. What can we do?




A success story:

Georges Bank haddock
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Restoring diversity and services
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Biodiversity begets fisheries sustainability
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Protecting global hotspots
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Conclusions

Ongoing depletion of ocean
ecosystems worldwide

Loss of biodiversity has

impaired food supply, water ;«

uality, and resilience
quallty I

Restoration of marine
biodiversity can recover
ecosystem services

It's not too late
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