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A transformation of food production systems is needed to 
meet the challenges of simultaneously adhering to the 
planetary dimensions, food security and food justice to 

advance human health and wellness...

OVERALL
IMPERATIVE



GLOBAL IMPERATIVES

Freeze the Expansion of 

Agriculture

Accelerate the Supply & 

Delivery of Ocean Aquatic 

Foods via Aquaculture and 

Fisheries to Humanity to 

Save/Recover/Enhance the 

World’s Biodiversity

Change Diets for Human 

Health & Wellness



Blue Foods, Blue Communities, Blue Economies…
Blue Revolutions
are nothing new... 

Aquaculture is an ancient practice evolved from fisheries

Aquaculture is an integral part of our 

planetary wisdoms, our cultural heritages…

an essential part of our past…and a vital part of our 

future…



Indigenous communities can not only 
reclaim their past wisdom but also 
advance an alternative path to intensive, 
industrial aquaculture plus lead locally 
and globally the ecosystem approach to 
aquaculture advanced by the FAO... 
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Europe

2010   738 mil

2050   719 mil

North America

2010   345 mil

2050   447 mil

Latin/South America

2010   590 mil

2050   751 mil

Asia
2010  4,164 mil
2050  5,142 mil

Africa
2010   1,022 mil
2050   2,192 mil

Chin et al. 2011. Special Section on Population. Science 333: 540-594.
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The Global Village of 
1000

589 Asia
  125 Africa

 150     Europe, Russia, Mideast
   84     Latin/S. America
   52     North America
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70% of Our Planet is Water and 

Produces Only 6% of Human Foods



Terrestrial Crops MMT
Maize (Corn) 1,075
Wheat 750
Rice 486
Soybeans 350
Barley 146

subtotal 2810
Terrestrial Animals

Pork 118
Poultry 118
Beef 70
Sheep 15

subtotal 321

Total Terrestrial 
Production

3131

Aquatic Crops 32  

Aquatic Animals: Capture Fisheries 93
Aquatic Animals: Aquaculture 74

Total Aquatic Animals 167
Total Aquatic Production 199

199 MT water
3,131 MT land



Animals kg Grain 
to 

kg Protein

Poultry 38

Pigs 17

Cattle 61

FISH 14

Animals FCRs
(kg to kg)

Carps, tilapias, 
trouts, 
salmonids, 
breams, 
flounders, cobia, 
cod

1.3 to 1.5:1

Chickens 1.9:1

Pigs 2.8:1

Cattle 6 to 9:1 





Our Global Food Challenges

Develop Ocean/Aquatic Food Systems for Planetary & Cultural 

Survival

Indigenous Leadership

Global Imperatives



Indigenous 
communities can not 

only reclaim their past 
wisdom but also 

advance an alternative 
path to intensive, 

industrial aquaculture 
plus lead locally and 

globally the ecosystem 
approach to 

aquaculture advanced 
by the FAO... 



About 80% of the 

World’s remaining 

biodiversity is 

located in 

Indigenous Nations

Argentina

Bolivia

Brazil

Columbia
Angola

D.R. Congo

Sudan





The pioneering anthropologist Claude Levi-Strauss brought the idea of “structuralism” 

to anthropology (Levi-Strauss, 1958)…

which is the concept is that societies throughout history follow universal patterns 

of behavior. 

In the Anthropology of Aquaculture (Costa-Pierce 2022) I hypothesized that —

whenever the demands of sea/aquatic food-eating peoples exceeded the 

capacities of their indigenous marine/aquatic ecosystems to provide 

adequate aquatic resources for them…these cultures…throughout the 

world…developed aquaculture.





Ken Ruddle. 1988. Integrated Agriculture-Aquaculture in South China: The Dike-Pond 

System of the Zhujiang Delta

Mulberry-dike systems

Mulberry trees – silkworms – silk – pupae – fish feeds – rich muds – Mulberry trees

FAO “Globally Important Agricultural Heritage System”





Budj Bim Cultural Landscape 

UNESCO World Heritage Site



B. Reid 
“Raven and First Men”

Ancient First Nation clam gardens in the 
Broughton Archipelago cultivating butter clams

Canada



The Beni is ~78,000 km2 (30,000 miles2) of raised 
agricultural fields integrated with 

fish/irrigation canals



Mann, C.C. 2008. Ancient earthmovers of the Amazon. Science 321: 1148 – 1152.











The demand for fish increased dramatically in 
Europe as Christianity became dominant in the 
5th and 6th centuries and taboos on eating 
terrestrial “flesh” were enforced. The only meats 
that could be eaten on fasting days were cold-
blooded animals such as fish, crustaceans, and 
shellfish. People were allowed to substitute fish 
for meat for about 130 days (35%)
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Integrated Agriculture-Aquaculture Farming Ecosystem



East Kolkata (Calcutta) Aquaculture Wetlands

4000 ha  ~8,000 MT fish (carps)/year

Ramsar Convention on Wetlands 

of International Importance
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GLOBAL IMPERATIVES

Freeze the Expansion of 

Agriculture

Accelerate the Supply & 

Delivery of Ocean Aquatic 

Foods via Aquaculture to 

Humanity to 

Save/Recover/Enhance the 

World’s Biodiversity

Change Diets for Human 

Health & Wellness











Thank you ! 

Tusen Takk !

Mahalo !

Muchas Gracias !
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