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Reasons for deploying ARs:

- Enhance fisheries (e.g. Seaman et al. 1991)

- Protection of fish stocks/habitats (e.g. Jensen 2002)

- Restoring marine habitats (including spawning 
areas) (e.g. Clark & Edwards 1995)

- Create sites for recreational diving and fishing (e.g. 
Wilhelmsson et al. 1998)

- Research (e.g. Seaman et al. 1991)
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Marine Renewable Energy Installations as 
“secondary” Artificial Reefs



Project areas

Lysekil
research site

Swedish Centre for Renewable 
Electric Energy Conversion

Uppsala University

Lillgrund wind 
farm

Gløshaugen, 
NTNU



Statkraft Ocean Energy
Research Program

Marine environmental monitoring of an 
operating offshore wind farm: population 

dynamics of eelpout and shore crabs



The Lysekil research site



Environmental 
studies

• Study on potential effects of WECs on 
the surrounding seabed

• Estimate biofouling impacts on WECs

• Colonization patterns of fish & 
invertebrates on wave power 
foundations

• Further important marine environmental 
aspects



Colonization patterns of motile fauna

In: Langhamer O, Wilhelmsson D 2009. Marine Environmental Research 



• Succession of colonization over time
• Added hard structures lead to new habitats
• Edible crabs use holes in foundations frequently
• Species composition similar to natural hard 

bottom in the surrounding

Colonization patterns of motile fauna



Marine Renewable Energy Installations as 
Artificial Reefs

WavEC Portugal



Marine Protected Areas
• «An area of intertidal of subtidal terrain, together with 

its overlying water and associated fauna and flora, 
historical and cultural features, which has been 
preserved by law or other effective means to protect a 
part or the entire enclosed environment» (IUCN 1988)

• Applications:
1. to protect a certain species
2. to benefit fisheries management
3. to protect whole ecosystems, biodiversity, rare habitats, 

or nursery & spawning grounds



The potential for Wave Energy Devices to 
Provide Artificial Habitats and Protect Areas 
from Fishing. 

In: Wilhemsson D, Langhamer O. 2010. IUCN/Vattenfall AB



SUMMARY TABLE: 
WEC and MPA function

MW Wavebob Seabased Pelamis

15 #devices
area 
(km2) #devices

area 
(km2) #devices

area 
(km2)

1 1,6 300 1,5 20 5
Commercial fish + + +
Crustaceans + + +
Mussels + + +

75 15 6,8 1800 7,5 100 13
Commercial fish + + ++
Crustaceans + + +
Mussels + + +

250 50 21 5000 25 332 36
Commercial fish ++ ++ ++
Crustaceans + + +
Mussels + + +

+ may increase biomass per unit area significantly
++ may increase biomass significantly and 35% more per unit area

In: Wilhemsson D, Langhamer O. 2010. IUCN/Vattenfall AB



Conclusion
• WEC farms of all sizes have the theoretical 

potential to increase local biomass
• Size does matter: every tenfold increase in size 

of the protected area increases the density of 
commercial fish species of about 35% (Claudet
et al. 2008)



Let`s focus more on Norway




