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“Nature supports humanity through the delivery of 
ecosystem services, such as the provision of food and raw 
materials, the maintenance of clean air and water, and the 
creation of spiritual and cultural connections that foster 
well-being.” 

Alleway et al. 2019 

The Ecosystem Services of Marine Aquaculture: Valuing Benefits to People and Nature. BioScience (2019), 69: 59–68, 
https://doi.org/10.1093/biosci/biy137





What are ecosystem services?



Provisioning Services are ecosystem services that 

describe the material or energy outputs from ecosystems. 

They include food, water and other resources.

Regulating Services are the services that ecosystems 

provide by acting as regulators eg. regulating the quality 

of air and soil or by providing flood and disease control.

Habitat and Supporting Services allow the Earth to 
sustain basic life forms and whole ecosystems and 
people. Without supporting services, provisional, 
regulating, and cultural services cannot exist.

Cultural Services are a non-material benefits that 
contribute to the development and cultural 
advancement of people, including how ecosystems play 
a role in local, national, and global cultures; the 
building of knowledge and the spreading of ideas; 
creativity born from interactions with nature (music, 
art, architecture); and recreation.Source: Alleway et al. 2018



Natural Ecosystem Managed Ecosystem



How does aquaculture contribute 
to ecosystem services?





“Basal Ecosystem”
The ecosystem and 
associated functions 

Prior to agricultural 
intervention 



what was added, what was removed? 
Agroecology: what was added, what was removed? 



What about this? What was added? What was removed? 



FisheriesAquaculture

Environment



Restorative Aquaculture

24 years ago!

Costa-Pierce, B.A. and C.J. Bridger. 2002. The role of marine 
aquaculture facilities as habitats and ecosystems, p. 105-

 144. In: R. Stickney & J. McVey (Eds.)  Responsible Marine 
Aquaculture. CABI  Publishing Co., Wallingford, U.K. 



USE THE Aquaculture Toolbox 
to

Restore Marine Fisheries, 
Marine Ecosystems and Coastal 

Societies

Beyond old arguments, artificial 
divides and balkanization 



Costa-Pierce, B.A. and C.J. Bridger. 2002. The role of marine aquaculture facilities as habitats and 
ecosystems, p. 105-144. In: R. Stickney & J. McVey (Eds.)  Responsible Marine Aquaculture. 

 CABI  Publishing Co., Wallingford, U.K. 

Marine Agronomy for Environmental 
Rehabilitation & Enhancement

• Spartina Aquaculture

• Mangrove Aquaculture

• Seagrass Aquaculture

• Live Rock Aquaculture

Coastal Wetland Habitats

Nearshore Habitats

Reef Habitats

The “aquaculture toolbox”

Conservation/Restorative Aquaculture









The Nature Conservancy (Alleway, H., R. Brummett, J. Cai, L. Cao, M. R. Cayten, B.A. Costa-Pierce, P. 
Dobbins, Y-w Dong, S.C. Brandstrup Hansen, R. Jones, S. Liu, Q. Liu, C.C. Shelley, S. Theuerkauf, L. Tucker, T. 

Waters, and Y. Wang). 2021. Global Principles of Restorative Aquaculture. The Nature 

Conservancy, Arlington, VA.  

https://www.nature.org/content/dam/tnc/nature/en/documents/TNC_PrinciplesofRestorativeAquaculture.
pdf  



Regulating RegulatingHabitat/Supporting Provisioning/Supporting





Nature-based 
Solutions



The Ecosystem Services of Marine Aquaculture: Valuing Benefits to People and Nature. BioScience (2019), 69: 59–68, 
https://doi.org/10.1093/biosci/biy137

https://doi.org/10.1093/biosci/biy137


+ =  ? 



Theuerkauf, S., L. Barrett, H. Alleway, B.A. Costa-Pierce, A. St. Gelais and R. Jones. 2021. Habitat value of 

bivalve shellfish & seaweed aquaculture for fish & invertebrates: pathways, synthesis & next steps. 

Reviews in Aquaculture 2021;00:1–19. doi: 10.1111/raq.12584

https://doi.org/10.1111/raq.12584




Thereukauf et al. 2019





Provisioning : $23.9 billion
Regulating: $1.2 billion 
Total Non-Food Services: $3-10 billion







“In modern aquaculture, animal-production technology is used to increase aquatic food sources.
Such controlled rearing of seafood can, in principle, shift the pressure off wild stocks and aquatic ecosystems by reducing 
fishing activities, which may advance marine conservation goals…We estimated 9 models to assess whether aquaculture 
production suppresses captures once other factors related to demand have been controlled for. Only 1 model predicted 
significant suppression of fisheries captures associated with aquaculture systems within nations over time.

These results suggest that global aquaculture production 
does not substantially displace fisheries capture; instead, 
aquaculture production largely supplements fisheries 
capture.”



“…In the 21st century, aquaculture developers will need to spend as much time on 
designing ecological approaches to aquaculture development that clearly exhibit 
stewardship of the environment as they do on technological advances coming to the 
field. Clear, unambiguous linkages between aquaculture and the environment must be 
created and fostered, and the complementary roles of aquaculture in contributing to 
environmental sustainability, rehabilitation and enhancement must be developed and 
clearly articulated to a highly concerned, increasingly educated and involved public.”

Costa-Pierce, B.A., Bridger, C.J. (2002) The role of marine aquaculture facilities as habitats and ecosystems. In: R. 
Stickney & J. McVey (Eds.) Responsible Marine Aquaculture. CABI, Wallingford, U.K.



Tusen takk

Tack så mycket 

Muito obrigado

Thank you

Muchas gracias

Shukran jazilan

Mahalo nui loa

Terima kasih
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