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reviews from the FAO Global Conference on Aquaculture published in Open Acces
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Changes (or Not) in Aquaculture
In 20 years

Blue Foods Blue Communities Blue Economies

New Geographies A Common Property Resources
Global to Global A Local

Transdisciplinary Approaches
Social-Ecological Systems A Systems Thinking

Inter-Generational Change:
YOUTH, DIVERSITY, WOMEN, INDIGENOUS
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Chin et al. Special Section on Populati®oience33: 540594. 1 9




The Global Village

of 1000
589 Asia
{ 125 Africa
150 Europe, Russia,
Mideast

84 Latin/S. America
52 North America
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Billions

> 2018 to 2030

4 5.6 billion >2.75 billion
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Poor Vulnerable Middle Class Rich

(-150 M) (-900 M) (+1.7 BN) (+ 100 M)

HomiKharasand Kristofer Hamel Thursday, September 27, 2018. A global tipping point: Half the world is now middle class or wealthier.
https://www.brookings.edu/blog/futuredevelopment/2018/09/27/aglobattipping-point-half-the-world-is-now-middle-classor-wealthier/



https://www.brookings.edu/blog/future-development/2018/09/27/a-global-tipping-point-half-the-world-is-now-middle-class-or-wealthier/
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* Asia, Africa Dominate Global Population

nLives in Mega-Cities -
or I.dos Coast

* Migration and Mobility Increasing from
Desperation (Poverty, War, Violence,
Climate Crisis)
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BARRY A. COSTA-PIERCE

Radical
Transformatioh
the Global to Loc

Food Systetns
Blue Foodls

Transdisciplinar
Transgeneration
Transformative



Paul Christou

Roxana Savin

Barry Costa-Pierce

Ignacy Misztal

Bruce Whitelaw

Editors VOLUME )

Sustainable

Food Production

Selected entries from the Encyclopedia of
Sustainability Science and Technology

Q Springer Rofornce




Marine
Ecosystems

“The Wild"

Broodstock

Aquaculture Enhanced Fisheries
“Proto-Aquaculture”

PLs, Fry,
Spat,

Fingerlings,

Seed

—+|Hatchery —— Fry/Spat ——— Nursery——> Fingerlings/Seed

Capture-Based Aquaculture

“Proto-Aquaculture”

Capture Fisheries

4 Open Production Cycle

CNursery
Growout

“True Aquaculture”

C Growout

Closed Production Cycle CN""SE"Y Broodstock

Hatchery —

Adults

CostaPierce,B.A. 2023 Oceanfood systemsand hybrid seafoodproduction
Transdisciplinarycasestudiesof cod, eels,salmonand lobster Sustainable
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DevelopmenResearctb(1):31-43. https//doi.org/10.30560sdrv5n1p31
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Theoverall goalof ecological aquaculture is the adoption by

societies of an accelerated social license to develop aquaculture
throughout the World, especially in common property resources ir
aqguacul tureodos nNnnew geographie

Ecol ogi cal a q uamwacultute @aowy/stedos v e | 0
designed to deli ver economic
environmental or social harms. Such aquaculture ecosystems mi
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 th
larger context of human social systems.

CostRierce, B.A. 2021, The principles and practices of ecological aquaculture and the
aquacul ture: Concepts with a fWbtdur e
Aquacultbae(1):-35.



Ecologicatjuacultusystemareo a g u ae€ ad g wikamemMmibedormandfunctionsf natural
ecosystems

Ecologicadjuacultuigintegratedithcommunitissmaximizetonjtocabutalsaegionaconomand
sociaimultiplieeffectsin orderto providanaximgbb creatiorandtrainingandcreated a q u a
c 0 mmu thatateanessentiglartofvibrantyvorkingraterfronts

Ecologicatjuaculturesultsneconomrofitdypracticingophiefficiendp ensuréhataquaculture
h u ma mostfficiéngroteiproducer

Ecologicatjuaculturesultan sociaprofitbyintegratingquacultugevelopmemisoglobalisheries,
foodandgovertglleviatigorograms

Ecologicatjuacultupracticesutrientnanagemdmytusingecosystenaesigmreuseandrecyclinggnd
doesnotdischarganynutrienor chemicalollutiorrausingrreversiblelamag naturabquatior
terrestriabcosystems

Ecologicadjuacultunsesativespecies/straiandloesotcontributid "biologicaiollutian

Ecologicadjuacultuigaglobgbartnemproducingformatidortheworldavoidintpeproprietary



Aquaculture Ecosystems

SEAS: Sustainable Ecological Aquacult



SEAS: Sustainable Ecological Aquaculture Sy
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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 =hrmp, -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 North Korea (<1%) :
! ! ta-P 2016) f FAO
(0.43)) USA (41%) Costa-Pierce (2016) from

(2014)
World 101.09
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Brummett, R.E. and B.A. CostaPierce. 2002. Villagebased aquaculture ecosystems as a model for sustainable
aquaculture development in Sub-saharan aquaculture, p. 145160. In: B.A. CostaPierce (Ed.)Ecological
Aquaculture: The Evolution of the Blue Revoluti@lackwell Science, Oxford, UK.



Ecological Aquaculture: The Evolution of the Blue Revolution
Edited by Barry A. Costa-Pierce
Copyright © 2002 by Blackwell Publishing Ltd

Chapter 9

An Integrated Fish and Field Crop System for
Arid Areas

James E. Rakocy
University of the Virgin Islands _
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Northern Clim Sizes| Production
m? per year

RO res/] Fish 3,716  72,575kg

(72.6 MT)
Plants 11,427 816,466 kg
(816.5 MT)
TOTALS 15,143 889,041 kg
(889.0 MT)

@FCR 1.1 x 72.6 MT fish =
79.9 MT feed yield889.0 MT FOOD

FEED/FOOD RATIO 0.0¢
1 kg feed produces 11.1 kg
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Urban Aquaculture » ‘bmquacurture‘

B. Costa-Pierce, A. Desbonnet, University of Rhode Island, USA, —— Edited b
P. Edwards, Asian Institute of Technology, Thailand, and . e, P Y
D. Baker, Comell University, USA. e b - %4  'B. Costa-Pierce, A. Deshonnet,
: : : P. Edwards and D. Baker

The world is in the midst of the greatest human migration of all time,
with millions of people moving fiom rural, inland areas to coastal cities.
Meeting the basic h needs for protein foods in the future will be a
dtfﬁoll challenge. Fishery pﬁuﬂs are the woild’s most important
source of animal protein, equ:culyi:t’\e poor. This has led to a
doubling of the demand fos fish since the 1950s. As we can not expect
to catch more food from the sea, we must turn to farming the waters,
not just hunting them. The new challenge for planners now is to
accelerate aquaculture development and to plan for new production,
making uiban areas not only centies of marketing and distribution, but
also of production, pasticularly using recycled urban wastewaster. This
book includes papers fiom authors in the USA, Europe and Asia that
review these developing issues from the perspective of both developed
and developing countries. This book will be of significant interest to
those researching o1 working in aquaculture, water sesources, wiban
planning and geography.

Responsible Fisheries in the Marine Rural Aguaculture
Ecosystom Ediad by P Edwars, D.C. Utte ard
EdRd by M Shclir i0d G, Vakdmarzon H. Damare
2003 443 pges SENOB51596337 001 3S0pages ISENOE51975655
Aquaculture and Fisharies Responsible Marine Aquaculture
Biotachnology: Genatic Approaches Ediad by AR, Stickrey ad |.F. My
A Duttem 000 30pages 15BN Q35195 6043
2003 400 pages ISENOESI59 5969
For rther Iformaton on 1eie 1865 70 o PuBiatons, a6 o webats 3t
www.ablpublishing.org

CABI Publishing
Wallingfoud, Oxfordshise OX10 8DE, UK
375 Mamachustts Averus, 7th Rocg Cambeidge, MA (2199, USA.

Space for bar code with

All photographs ©B. Costa- Pierce




SEAS: Sustainable Ecological Aquacultul
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Suspension Extractive
Fed Aquaculture Aquaculture

(Finfish) Organic Inorganic
(Shellfish) (Seaweeds)
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Beatrice Wind Farm, U.K.




OLAMUR Institute of Marine Research

Norway (Offshore Lowtrophic Aguaculture in
Multi-Use scenario Realisatipn
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https://cordis.europa.eu/project/id/101094065
https://cordis.europa.eu/project/id/101094065










Scale Is one of the most controversial aspects of
marine aquaculture today

Scaling issues play a central role in the political and
regulatory obstacles to advancing marine
aquaculture

Nearshore oceans are common property
resource areas



Do these interact?

Are these in
conflict?

Can they-eaist?

Scal &HyperLocal

Small

Global

Intensivg



Common Property Resourgs

Har di nAs
Tragedy of the Commons

VS.

Ostr omAs
Enlightened Self Interest

TRAGEDY OF THE UNMANAGED
COMMONS!



International Centers
of Excellence in
Ecological
Aquaculture
Implementing the
EAA

Pilot

%opqi/%icated models that

Commer ci al = fi MKk e e
can Be r pPlcated




Development Models for :
Scaling Aquaculture fAorganize in Ecological
R&D platforms involving [ LG EIIEIEROET Il
\ countries active or to Implement EAA
intending to
i niti ateedev
projectso

akes M




Potential Aquaculture Types of Carrying Tools Used to Stakeholders Who

Yields Capacity Calculate Carrying  Define Acceptability
Capacities
Highest
A Mass Balance Aquaculture &
Production or Simulation Scientific
Models Community

Aquaculture &
Environmental
Communities

Mass Balance
Ecological or Simulation
Models

Regulatory <——< Risk Analysis *

; Precautionary
v Social <—< Approach

Aquaculture,
Environmental &
Management
Communities &
The Public




Most aquaculture
development occurs In
rural areas



Aquaculture Business Success
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Equipment

Marketing
& Sales

Packaging
Training
Shipping

Cold Storage

Value Added
Tourism

Advertising
Printing & Design
Local Shops

Local Hotel &
Restaurants

Lab Work

Research
Biotech

Environmental
Monitoring

Veterinarians
Supplies

=

Programs
Vet Schools

Programs
Universities

Aquaculture Tech

Research Institutes

Skill Certification

Clothing &
Equipment

Shipbuilding
& Repair
Wharf Facilities

Fuel Storage
& Delivery

“SALMON
'FARMING

Financial
Institutions

Professional
Services

Communications
Insurance
Certification
Gov’'t Agencies

Vehicles
Marinas
Barge Companies
Ferries
Air Travel
Water Taxis
Trucking

ISFA (2018)

Service & Supply
Engineering
Feed
Technicians

Cleaning Suppliers

Service Groups

Community &
Youth Programs

Fish Habitat &
Enhancement

Feed Suppliers

Feeding Systems
Diving Companies
Engineering

Net Washing
& Repair

Rope & Equipment

Construction &
Maintenance

Welding
Electricians
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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.



https://www.mianpo.org/



The Kauaodoi , Hawalil OI part
Farms LLC is located on the southern shores of
Kauaol |l sl and 1 n the Haw
Central Pacific Ocean. EAF recognizes it is owned
and located on lands of the Hawalian Nation

whose sovereign rights were stolen and sacred

sites desecrated by colonialism, racism and

hatred. EAF recognizes the Hawalian owners as
distinct, sovereign, legal and political entities

with self -governance and self -determination.




The Maine, USA office and 2 ha farm of the
Ecological Aquaculture Foundation is located
about 1 km inland from the North Atlantic

Ocean. EAF 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. EAF recognizes
the Sokoki and all other Wabanaki Nations
(Passamaquoddy, Penobscot
as distinct, sovereign, legal and political entities
with self -governance and self -determination.



PRINCIPLES

OF
SERVICE

decolonization

and inclusion of

the full panoply
of human
diversity

ALL
ACTIONS

Consider
PLANETARY
BOUNDARIES

building full cost,
bioeconomies
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