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Life Cycle Assessment (LCA) is a method to 
evaluate the potential environmental impacts 

throughout the life of a product or service.

Henriksson, 2009
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Tyedmers et al 2007

32
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Ongoing workOngoing work
- Invasive species
- Disease introduction, 

Tyedmers et al 2007

Diversity and variability of Aquaculture Systems
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Aquaculture Systems

Different Species
Different trophic levels
Different Species
Different trophic levelsp
Extensive to Intensive
Small scale to Large scale
Simple to complex
Family - Int. Companies
Low - High Fossil Fuel 

p
Extensive to Intensive
Small scale to Large scale
Simple to complex
Family - Int. Companies
Low - High Fossil Fuel g
Monoculture-Polyculture
Integrated multitrophic
Local to International market
etc.................
...................

g
Monoculture-Polyculture
Integrated multitrophic
Local to International market
etc.................
...................

Generic general models (traits) 
for responsible aquaculture?



19/10/2010

19

Aquaculture Systems

//

1. Species low in the food chain1. Species low in the food chain

2. Extensive/Traditional forms of 
aquaculture - usually identified as 
having less environmental impacts 
compared to intensive systems. 

3. Integrated approaches - being more 
sustainable than monocultures

2. Extensive/Traditional forms of 
aquaculture - usually identified as 
having less environmental impacts 
compared to intensive systems. 

3. Integrated approaches - being more 
sustainable than monoculturessustainable than monocultures

4. Off-shore farming

sustainable than monocultures

4. Off-shore farming

1. Farming of species low in the food chain

Tilapia, Photos: Brummet/Beveridge
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Mussel farming, Chile. Photo: A. Buschmann

Seaweed farming - responsible?

Photo: jumhullot/Creative Commons
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Seaweeds - Scale matters!

1. Extensive/Traditional Farming

Prawns/fish India
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Intensive

Photo: Henriksson

44
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Rice and Shrimps

4545
Photo: Joffre Olivier

Integrated MultiIntegrated Multi--Trophic AquacultureTrophic Aquaculture
(IMTA)(IMTA)

Fed  AquacultureFed  Aquaculture Extractive  AquacultureExtractive  Aquaculture

(Finfish)(Finfish) Organic           Inorganic Organic           Inorganic 
(Shellfish)        (Seaweed)(Shellfish)        (Seaweed)

++

Nutrient zoneNutrient zone
POMPOM

DINDIN

T. Chopin
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seaweedsseaweeds
musselsmussels musselsmussels musselsmussels

______________________________________s     a     l     m     o     ns     a     l     m     o     n______________________________________

seaweedsseaweeds seaweedsseaweeds

Photo: T. Chopin
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ABALONE
(Haloites midae)

Abalone - Seaweeds
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Off-shore Aquaculture

Photo: ?

Challenges

- Get all onboard with resect to labeling schemes 

- Manage for multiple ecosystem services: 

• Identifying the ecosystem services provided by 
seascape/landscape ecosystems 
• Understanding the ecological basis for these services well 

h t l d t d th t d ff d ienough to also understand the trade-offs and synergies 
provided by different management scenarios
(3) Valuing or otherwise ranking these services so they can be 
prioritized and linked to both policy and market mechanisms



19/10/2010

27

Constraints - Coastal window is closing

75% < 60 km

53

75%  60 km
(2020)

Constraints

-The proposed next frontier may be the off-shore environment but 
still questions remain to be answered concerning environmental 
effects, resource use (will depend on what species that will be ( p p
targeted) and energy dependencies. 

-Climate change effects!
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Opportunities

- The aquaculture dialogue is an important step towards 
maintaining the functioning of our life supporting system - i.e. 

t d th i f tiecosystems and their functions. 

Bridge scientific knowledge about degradation of the 
natural environment- and government action required to 

reverse the damaging trends

Science on biodiversity and ecosystem services 


