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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.” 
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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? 
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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/Restoration Aquaculture
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Regulating RegulatingHabitat/Supporting Provisioning/Supporting





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.”













Restoration

mangroves
eelgrasses
corals
Seaweeds
sea cucumbers

Most
LTL species?

Fish?





WHY HAVE ATLANTIC SALMON NOT RECOVERED?
Pollution, damming, overfishing, climate change?? Hatchery effect?? Not 

enough fish!!!???!!

Corey Clarke
Fundy National Park

Fundy Salmon Recovery's Wild Salmon 
Marine Conservation Farm, Dark Harbour, 
N.B. 



long-lived, ~40-50 y old, 
therefore it takes a long 
time for populations to 
respond to recovery 
actions. This program has 
been in place since 1988.

• studying and 
monitoring the 
endangered fish,

• managing habitat and 
river flows,

• stocking the 
endangered fish and

• managing non-native 
fish which outcompete 
the native endangered 
species.



Muchas gracias

Thank you

Mahalo nui loa

Tusen takk

Tack så mycket 

Shukran jazilan

Muito obrigado
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