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Damselfish and coral, New Caledonia.
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towards sustainable resources

Shining a light  
on invisible biodiversity

Based on technology that has been in use  
for over twenty years, the study of DNA fragments  

left behind by organisms in the environment  
is undergoing unprecedented development  

thanks to a revolution on two fronts  
- microelectronic and digital.

“In an area with one of the greatest degrees of biodiversity on the planet, environmental DNA tech-
nology represents a way forward for the study, conservation and management of our maritime space. 
This work by IRD is essential both for the management of our reefs, which are listed as a World 
Heritage Site by the United Nations Educational, Scientific and Cultural Organisation (UNESCO), 
and for the development of tools to rapidly detect species of interest such as sharks.”
Emmanuel Coutures, Sustainable Territorial Development, Southern Province of New Caledonia, France

Anyone who has ever seen a detective show knows: we leave traces 
of DNA behind us. Not only is it useful for cracking cases, but it can 
also help when studying marine ecology. Because, just like criminals, 
aquatic organisms release fragments of DNA into the environment. 
This genetic material, known as environmental DNA (eDNA), can be 
recovered from the water and analysed by scientists to get an idea of 
marine biodiversity - at least in theory.
In reality, this “soup” contains mainly the eDNA of the most abundant 
species, such as microscopic plankton. Finding rarer species, such as 
fish, dugongs or sharks, is like looking for needles in a haystack. But 
advances in microelectronics (miniature sensors built into sequenc-
ers) paired with developments in digital technology (bioinformatics 
and artificial intelligence) have changed the game.
It is now possible to very quickly detect species that were previously diffi-
cult to observe using traditional approaches (diving, video), either because 
they are rare or because they cannot be distinguished from other species 
with the naked eye. While much remains to be done, including identifying 
the DNA of thousands of marine species, this genetic revolution opens 
up a whole range of applications, particularly for ecosystem managers.
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Taking marine surface samples for analysis, New Caledonia.

partners

Government of New Caledonia, France

Southern, Loyalty Islands and Northern 
Provinces, New Caledonia, France

New Caledonian Biodiversity Agency, 
France

Ginger-SOPRONER, New Caledonia, 
France

Bluecham, New Caledonia, France

Studies carried out in New Caledonia have shown that this approach 
can detect 44% more shark species than traditional methods. Contin-
uous analysis of eDNA in the lagoon’s water could be used to create 
a brand new surveillance system capable of detecting the presence 
of sharks in a matter of hours. Clearly, this would reduce the risk of 
attacks.
eDNA analysis has also made it possible to compare the ecologi-
cal diversity of seamounts, depending on their depth. Scientists have 
shown that the shallowest of these (50-100 m) are home to a high 
number of large predatory fish species, which are threatened by 
human activity everywhere else. It is therefore vital to protect these 
refuge ecosystems.

• • •  Studying environmental DNA is now making it possible  
to detect previously invisible species and get a better idea  

of an ecosystem’s biodiversity • • •
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Christophe Menkès, climatologist, UMR ENTROPIE
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The end of the reign of the anchovy?
Arnaud Bertrand, ecologist, UMR MARBEC

Societies facing the ocean

Senegal: the emergence of a resilient fishing industry
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Alexandria, how not to adapt?
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Is the sinking of the Mekong Delta inevitable?
Nicolas Gratiot, geophysicist, UMR IGE

Reducing vulnerability in the city of Douala
Raphaël Onguene, physical oceanographer, University of Douala

Food security in Polynesia
Marianna Cavallo, ecologist, UMR LEMAR

The role of women in fishing
Ariadna Burgos, ethnoecologist, UMR PALOC

Nokoué, a lagoon under pressure
Alexis Chaigneau, physical oceanographer, UMR LEGOS
Yves Morel, physical oceanographer, UMR LEGOS
Victor Okpeitcha, physical oceanographer, Prodata SARL
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Towards sustainable resources

A plankton model
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Tropical tuna under surveillance
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Towards more sustainable baits
Pascal Bach, ecologist, UMR MARBEC
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The birds’ share
Philippe Cury, oceanographer and biologist, UMR MARBEC

Artisanal fishing on an industrial level
Arnaud Bertrand, ecologist, UMR MARBEC

Food biodiversity
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Swimming over underwater habitats
Rodolphe Devillers, geographer, UMR Espace-Dev
Priscilla Dupont, biologist, UMR Espace-Dev

Shining a light on invisible biodiversity
Laurent Vigliola, ecologist, UMR ENTROPIE
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Bacteria on the back of plastic
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Towards home-made electricity?
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The Comoros in need of sand
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Let the mangroves grow back on their own
Marie-Christine Cormier-Salem, geographer, UMR PALOC

Shared knowledge

The sound of silence
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Nicolas Puig, anthropologist, UMR Urmis

Changing our approach to corals
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Changing estuary water flows
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Draw me the sea
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Towards a sustainable mangrove crab industry in Madagascar
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Marc Léopold, economist, UMR AMURE, UMR ENTROPIE

Managing milky waters
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Towards a new ocean governance
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Protecting marine areas more effectively
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When science emancipates people
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