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Distinguished Service Award

Max Troell 

Global Conference on Aquaculture 2010, Farming the Waters for Food and People, 
22–25 September 2010 Phuket, Thailand

Session III: Aquaculture and the environment

Expert Panel Presentation III.1:
P i ibl d i f i bi di i f

Expert Panel Presentation III.2:
Addressing aquaculture-fisheries interactions through the implementation 
of the ecosystem approach to aquaculture (EAA) – Dr Doris Soto (FAO)

Promoting responsible use and conservation of aquatic biodiversity for 
sustainable aquaculture development – Dr John Benzie (Ireland)

Expert Panel Presentation III.3:
Improving biosecurity: a necessity for aquaculture sustainability –
Dr Mike Hine (New Zealand)
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Distinguished Service Award

This presentation

- whats at stake 
ongoing processes environmental integrity

Outline

This presentation

Maintaining environmental integrity through
responsible aquaculture 

- constraints, opportunities and challenges 

- ongoing processes - environmental integrity 
issues and criteria 
- tools/frameworks 
- possible generic traits 
- challengeschallenges
- prospects 

Environmental integrity 
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LifeLifeLifeLifeEcosystemEcosystemEcosystemEcosystemSupportingSupporting
SystemSystem

SupportingSupporting
SystemSystem

EcosystemEcosystem
ServicesServices

EcosystemEcosystem
ServicesServicesSystemSystemSystemSystemServicesServicesServicesServices

Ecosystem Services

• Provisioning services e.g. food, fibers, freshwater

• Regulating services e.g. climate regulation, water regulation nutrient cycling

• Cultural services e.g. recreation and aesthetic experiences inspiration

6

• Supporting services necessary for production of all other ecosystem services

Biological diversity
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The BIG Picture

ReachingReachingReachingReaching
HUMAN DOMINATED PLANET

Reaching Reaching 
LimitsLimits

Reaching Reaching 
LimitsLimitsLimitsLimitsLimitsLimits

Reaching Global Limits

Rockström et al. 2
Science
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Global boundaries - Aquaculture

ECOSYSTEMECOSYSTEM

Limits to Growth - Aquaculture

Degraded
resources
Degraded
resources
Degraded
energy
Degraded
energy

Natural
Resources
Natural
Resources

IndustrialIndustrial

ECOSYSTEMECOSYSTEM
(Ecological services)(Ecological services)

AQUACULTUREAQUACULTUREAQUACULTUREAQUACULTURE
energyenergyenergyenergy



19/10/2010

6

Increasing Capture Fisheries - not an option!!

11
Worm et al. 2006, Science

Limits to Growth - Aquaculture

Environmental Social

AQUACULTUREAQUACULTURE

Social

Economical
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Environmental Integrity
Some Key environmental issues

F d i ll ti•Farm design - space allocation

• Water use/pollution
• Feed management

• Broodstock/Seed

• Pathogens/Chemicals• (Socio-economic issues)

Multi-scale 
and 

cross-scale 
dynamics
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Aquaculture Dialogue

Standards aiming at minimizing key 
negative environmental and social impacts.

12 species/groups: shrimp, salmon, abalone, 
clams, mussels, scallops, oysters, Pangasius,
tilapia, trout, Seriola and cobia. 

Aquaculture Dialogue

C d b b d

Based on 
consensus

Standards 

Created by a broad 
and diverse set of 
stakeholders

Developed through a 
transparent process

consensus

E l S k h ld
Science-based

Measurable and performance-based

External Stakeholders
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Aquaculture Dialogue

3 Standards Published

Aquaculture Dialogue

Shrimp Standards

Principle 2: Site farms in environmentally suitable 
locations while conserving biodiversity and important 
natural habitats

Criterion 2.1 - 2.3:
Land/water allocation, wastes, salinisation, 
soil erosion
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Principle 2 

Guided by international conventions - for example CBD

“conserving biodiversity and ecosystem functions at all 
spatial scales”spatial scales

“Planning should be based on an ecosystem approach”

Aquaculture Dialogue

Shrimp Standards

Principle 5: Manage shrimp health in a responsible 
manner

C it i 5 1 5 3Criterion 5.1 - 5.3: 

Disease management and predator control
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Aquaculture Dialogue

Shrimp Standards

Principle 6: Manage broodstock origin, stock selection 
and effects of stock management

Criterion 6.1 - 6.4

Post larvae origin, escapees, transgenic 
shrimps

Aquaculture Dialogue

Shrimp Standards

Principle 7: Use resources in an environmentally efficient 
and responsible manner

Criterion 7.1 - 7.8 

/Origin of Feeds (aquatic/terrestric), GMO, By-
products, wild fish (meal and oil) as feed, 
effeluents, energy
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A l S d hi C ilAquaculture Stewardship Council
“Responsible for working with independent,

third party entities to certify farms that 
are in compliance with the standards”

Aquaculture Dialogue

Shrimp Standards

Local
Protect and 
maintain ecosystem 
function and 
ecosystem services

“.........with the 
recognition that 

lt ti
y

aquaculture operations 
are not solely 
responsible for total 
ecosystem health.”
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“An Ecosystem Approach for Aquaculture is a strategy for the 
integration of the activity within the wider ecosystem such that it 
promotes sustainable development and resilience of interlinked social-
ecological systems” (FAO, 2006)

Ex. EAA principles: 

Aquaculture should 

Aquaculture should be 

improve human well-
being and equity for all 
relevant stakeholders. 

developed in the context 
of other sectors, policies 
and goals.
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Analytical techniques for quantitatively assess 
biophysical performance in aquaculture

Ecological footprint analysis 

Two examples.......

Tyedmers et al 2007, Data Berg et al. 2006

Ecological footprint analysis 

Tyedmers et al 2007
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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?
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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

4848
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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
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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 


