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Theoverall goalof ecological aguaculture is the adoption by
societies of amccelerated social licende develop aquaculture
throughout the World, inland, and in common property resources
aqguacul tureodos nNnnew geographi e

Ecol ogi cal a q uaawacultute @aowystedos v e | ©
designedtodelives c onomi ¢ and soci al P
environmental or social harmsSuch aquaculture ecosystems mirn
the form and functions of natural ecosystems. They are
sophisticated, knowledggased farming ecosystems planned as
combinations of land and watbased ocean/aquatic plant,
agronomic, algae, and animal subunits that are embedded into ti
larger context of human social systems.

CostRierce, B.A. 2021, The principles and practices of ecological aquaculture and the
aquacul ture: Concepts with a futur e
World AquacB2L{E).-3%.
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Two, overarching, ethical concepts are embedded into the
foundation of ecological aquaculture as a field of knowledge
and community of practice:

1) The Hippocratic Oath @ do no harm to social and
ecological systems

2) The Precautionary Principle 6 do not proceed with
disruptive innovations when comprehensive scientific
knowledge is lacking.
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Costa-Pierce, B.A. 2021. Radical Aquaculture: Transformational social-ecological
systems that advance Sustainable Development Goals (SDGs). World
Aguaculture 52 (4): 18-32.
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TECHNICAL
GUIDELINES FOR
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FISHERIES Ethical and value -based guidelines

have existed for 14 years
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REVIEWS IN Aquaculture

Reviews in Aguaculture (2019) 11, 493-514 del: 10.111Vrag. 12242

The ecosystem approach to aquaculture 10 years

on - a critical review and consideration of its future
role in blue growth

Cecile Brugere' (), José Aguilar-Manjarrez’, Malcolm C. M. Beveridge” and Doris Soto”

1 Soulfish Resaanch & Comsulancy, York, UK
2 Food and Agricultuse Organization of the Uinited Nations, Rome, ialy
3 Interdesciplnary Center for Aguaculture Reseanch, Puerto Montt, Chile
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Perspectives on aquaculture's contribution to the
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human and planetary health
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—_ e ,2_-:_;_:.__ Biermann et al. (2023). Four governance reforms to strengthen
-- O the SDGs. Science 381: 11590-1160
Nl n sum, resear ch has havdmnowat totthea t

global sustainability transformation that is urgently needed. The
claim by the UN General Assembly in the 2030 Agenda for Sustainable
Development that the SDGs would enable governments to take bold
and transformative steps that are urgently needed to shift the world on
to a substantiable and resilient path has not materialized. 0
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NAssessments of t he 1 nfl uenc
they had sizeable impact beyond national governmentso

nNA ne w03Dgamdrnance system must therefore
recognize the valuable role of local and provincial
governments and provide stronger institutions, within the
UN and beyond, to support subnational action. 0

Biermann et al. (2023). Four governance reforms to strengthen the SDGs. Science 381: 11590-1160.






APFIC Regional Consultative workshop

Practical implementation of the
ecosystem approach to fisheries
and aquaculture

18—22 May 2009, Colombo, Sri Lanka

Sustainable
Development
Ecological well-being Human well-being

Harvesting of Equitable distribution "’;:".':' | Government
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Habitat protection Sustainable Fishing communities.
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and national economy
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General ecosystem
impacts
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COMMITTEE ON FISHERIES

Detai Ied Thirty-sixth Session
e implementatio 12 July 2024

1 1 GUIDELINES FOR SUSTAINABLE AQUACULTURE
n guidelines °
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inclus

Aqmcultme of the FAO Comnune isheries. The a compleheu ve ﬁamevml}. for the
management and development of sustainable aquaculture and are designed to support Membels and
other stal holdeu in the unplemem'mml of the 1995 (‘ode of Conduut tm Re:po

production sector in the world, driven by scientific progress, teclmulogical innovations and
investment. amid a con: ntly incr g global demand for aquatic foods. Howeve:

production sectors, this rapid growth has exposed challenges to the sustainability of aquaculture and
raised concerns about potential negative impacts. The GSA provide a comprehensive framework for
addressing these challengs

The GSA cons of three section: ion, objectives, scope and guiding principles, B) guidelines
P stainable aquaculture: and C) implementation and monitoring. In line with FAO’s
Blue Transformation, which has a major pillar dedicated to the sustainable intensification and
expansion of aquaculture. the GSA envision an aquaculture sector that contributes sle]uﬁcantlv toa
world free from hunger and to equitable improvement of the living standards of all act 1 its value
chain, including the poorest. The GSA have clear object; aiming to promote economic, social, and
environmental inabili S animal health and f y nre transparency and
accountability through participatory an lltame pwce: SA are v global in
scope, apply to diverse aquaculture conts E S species, S activities,
and recognise linkages with sectors like g
mining. and transportation. They are designed to be adaptable to different contexts and to support the
development o inable aquaculture practices tailored to local conditions and are intended to be
updated periodically to reflect new developments and emerging issues in the aquaculture sector.
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A transformation of food production systems is needed tt
meet the challenges of simultaneously adhering to the
planetary dimensions, food security and food justice to

advance human health and wellness...



https://www.mianpo.org/



The USA office and 2 ha research/education farm
of the Ecological Aquaculture International LLC is
located about 1 km inland from the North Atlantic
Ocean. EAIl recognizes it is located on lands of the
Sokoki Wabanaki Nation whose sovereign rights
were stolen, and sacred sites desecrated by
colonialism, racism, and hatred. EAI recognizes the
Sokoki and all other Wabanaki Nations
(Passamaquoddy, Penobscot
as distinct, sovereign, legal and political entities
with self -governance and self -determination.
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Belton B, Little DC, Zhang W, Edwards P, Skladany M, Thilsted SH.
2020. Farming fish in the sea will not nourish the world. Nature
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Table 3a. Top Ten Global Aquaculture Nations and Principal Species in 2014 (FAQO, 2016).

Nati Total Yo Primary and Secondary
ations (MMT) Inland Species Cultured
Carps, Tilapias,
China 58.79 Shrimp, Seaweeds
(wide diversity)!
Marine Shri C
Indonesia 14.33 20 arine =nhrmp, ~-arps,
Seaweeds
India 4.88 Carps, Marine Shrimp
Vietnam 3.41 Catfish, Marine Shrimp
e Marine Shrimp
Phil 2.34 13 !
Hetm= Seaweeds, Tilapia
C F hwat
Bangladesh 1.96 88 arps, rresiwater
Prawns
S ds, Marine Fish
South Korea 1.57 1 i T
Molluscs
Norway 1.33 @ Salmon
Chile 1.23 5 Salmon
Egypt 1.14 100 Tilapia
Others (in order of FAQ Japan (3%),
production statistics: Japan Myanmar (94%),
(1.20), Myanmar (0.96), Thailand (43%),
Thailand (0.93), Brazil 5.11 Brazil .
(0.56), Malaysia (0.52), Malaysia %),

North Korea (0.51), USA
(0.43))

Waorld

101.09

North Korea (<1%),
USA (41%)

Costa-Pierce (2016) from FAO
(2014)
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Brummett, R.E. and B.A. CostaPierce. 2002. Villagebased aquaculture ecosystems as a model for sustainable aquaculture development irSub-
saharanaquaculture, p. 145160. In: B.A. CostaPierce (Ed.)Ecological Aquaculture: The Evolution of the Blue Revolutlackwell Science, Oxford, UK.









Salmon and salad
New land-based salmon farms have environmental advantages over marine production. But they face the challenge of dealing with the waste from the many
salmon in tanks. One company, Superior Fresh, recycles the water and converts fish waste into fertilizer for an adjacent greenhouse. The rest is added to fields.

1 Indoor facility 2 Fish tanks 3 Water treatment filters 4 Aquaponic greenhouse 5 Local efficiency

Tight biosecurity lowersthe Optimal growing conditiol Microbes convert toxic Salad greens grow in pallets Land farms use more power
risk of disease introduction. mean high growthrates a ammonia to nutrients for that float in water from than sea pens, but can be
Isolation fromwild salmon year-round production. plants. Managers can adjust the fish tanks. Plants take closer to markets. Shipping fish
means farmed fish can't Welfare is easier to monito conditions for fish health, for up nutrients and provide by truck rather than air boosts
spread parasites or viruses. example, by adding oxygen. extra revenue. owerall energy efficiency.

Water
® Solid waste
Liquid waste

6 Groundwater
Recycling water means

Stokstad, E. 2023. Oceans

minimal well water is ; t;omp;asth:js away. Is Raising Salmon
ded. Facility rel ishwaste an .
v g plant matter are on Land the Next Big

composted, then
applied to soil to
enrich cropsand
native plants.

‘  Thing in Farming Fish?
w4, - Science379 (6632)



1 kg feed prOduceS 11 kgNLY FISH ARE FED = FCF

EaTTE ———
m? (ha) (MT/y) 72.6 MT fish x 1.1 FCR

Fish 3716 (0.4 72.6 — :
Salmon (0.4) =79.9 MT feed required
(FW) yields

Plants 11427 (1.1) 816.5

TOTAL 15143 (1.5) 889.0 889.0 MTBLUEGREEN

FOOD
Sludge used in regenerative
agriculture
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SEA VEGETAE



20-30% of
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