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eDNA and the blue economy 
 

 
Our vision for coastal habitats and the blue economy 

 
Our vision is to combine widespread eDNA sampling with machine learning to create 
powerful new models of ecosystem health for the world’s most fragile marine ecosystems, 

including mangroves, coral reefs, seagrass and kelp forests. These habitats provide vital 

ecosystem services including coastal protection, sustainable livelihoods (through tourism 
and fisheries), and carbon capture. They are also highly vulnerable to human impacts and 

can be rapidly degraded. 
 
The metrics that we aim to develop will enable continual local-community-led surveillance of 

ecosystem health and early warning of shifts in biological communities that precede major 
degradation events. For instance, this could include early warning of organic enrichment that 
alters the microbiome and leads to algal blooms that threaten the survival of coral reefs, 

seagrass and other coastal habitats, resulting in loss of ecosystem services, coastal 
impoverishment and devaluation of the blue economy. 
 

Early detection of these biological shifts enables threats to be identified and addressed 
before the ecosystems are compromised. 
 

 
What is eDNA? 
 

Environmental DNA (eDNA) represents a powerful new tool for generating high-resolution 
biodiversity data from aquatic environments. It combines the aquatic microbiome with 
genetic traces left by larger animals, such as fish, marine mammals and invertebrates.  

 
The information contained in this genetic soup can tell us how healthy a habitat is, with 
subtle changes in biological communities providing early warning of environmental threats. 

 
How does it work? 
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Water is pushed through a small filter using a syringe, and the filter is sent to our specialist 
laboratory for analysis. In the lab, we extract and sequence the DNA that has been captured 

on the filter. These DNA traces represent diversity across the tree of life – from bacteria to 

blue whales.  
 

 
A game-changer in biodiversity & habitat assessment 
 

eDNA democratises access to biodiversity data because the sampling kits can be used by 

anyone – from school children, to rural fishermen, to ecotourists, to professional surveyors 
and scientists. Sequencing the DNA from a single litre of water outperforms most 

conventional wildlife monitoring methods at a fraction of the cost. 
 

From each sample we can generate: 

 

• Extensive data on the presence of known species, including those of conservation or 
economic significance (fish, marine mammals, invertebrates) to inform research, 

conservation, and fisheries management. 

• a DNA footprint of the wider biome, which has the power to inform as to the overall 
health or condition of the ecosystem. 

 
 
  

Roadmap 

 
Through our recent work in Mozambique, we have already demonstrated that eDNA samples 
collected by rural fishing communities can provide high quality data on marine biodiversity. 

 

Building on this initial work, we have developed an initial project concept that would enable 

us to collect 1000 eDNA samples spanning the length of the Mozambican coastline, covering 

seagrass, mangrove and coral reef habitats in various states (from highly impacted to near-

https://naturemetrics.sharepoint.com/:b:/s/NatureMetrics/EeByVhZWqHlDl-aVF5rl1iYBwBrpJAK4Kaq2Xv6n26tReQ?e=dlVV4O
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pristine). We are working with a large group of highly-engaged in-country collaborators 
whose collective knowledge of the coastal ecosystem will allow us to accurately 

parameterise machine learning models to predict ecosystem condition from the bio-footprint 

of the water. Ecosystem condition can then be directly linked to natural capital accounting, 
with the value of the habitat increasing as its biota tracks towards what is expected in pristine 

condition. 
 
At the same time, we are working with collaborators in 

coastal habitats around the world, ranging from the 

Western Indian Ocean islands to Indonesia and the North 
Sea, and we have further potential to link in with projects in 

West Africa, the Mediterranean and the Gulf of Mexico. 
These cover seagrass, mangrove, coral reef and kelp 

habitats and include several restoration projects. Our plan 

is to draw them together into a unified umbrella project. 

 
By standardising the eDNA analysis across these projects, 

we will be able to explore the transferability of ecosystem 
health models across biomes and calibrate them to 
account for regional variation in species identity.  

 
Ultimately, we aim to empower local stakeholders around the world to monitor their natural 
capital and hold to account those who erode it. 

 
 


