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MozamSeq: developing capacity for eDNA-based monitoring 
of coastal biodiversity and ecosystem health in Mozambique. 

 
 
Monitoring marine biodiversity is labour-intensive and expensive, requiring the use 
of many different survey methods to obtain data on different taxonomic groups. 
Even with significant survey effort, data remain patchy and incomplete, which 
hampers effective conservation of both species and ecosystems. It also limits the 
capacity to accurately assess the ecological impacts of anthropogenic land-use 
change and industrial projects (e.g. oil & gas) and ensure that adequate 
protections, mitigation measures and restoration activities are put in place. This is 
particularly relevant in Mozambique where a rich tropical coastline is newly 
threatened by large oil and gas projects in addition to the longer-term stresses of 
coastal development, industrial agriculture and overfishing. 
 
Environmental DNA can capture the genetic footprint of an entire ecosystem from 
a water sample, using a simple filtration kit that can be used by non-specialists 
including engineers, citizen scientists, local communities and even school children. 
Analysis of the DNA captured in these samples can be used to survey multiple 
taxonomic groups, from fish to invertebrates to corals. This allows us to better 
understand species diversity and distributions to inform effective conservation 
planning, and enables us to track change in whole biological communities across 
space and time in response to human impacts. 
 
 

 
 
The goal of the MozamSeq project is to facilitate the large-scale application of 
eDNA-based monitoring in support of conservation, fisheries monitoring and 
ecological impact assessment in Mozambique. In Phase 1, we validated the 
appetite for such a tool among key stakeholders and demonstrated that our kits 
can be used by local fishing communities and conservationists to collect high 
quality data on marine vertebrates. Our work also highlighted the need for 
investment in the development of DNA reference libraries to underpin accurate 
naming of species detected by eDNA.  
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In Phase 2, we plan to achieve the following: 

(1) Develop new holistic metrics of ecosystem health for three key coastal 
ecosystems: mangroves, seagrass and coral. This requires collecting 
samples from the whole length of the Mozambican coastline, spanning the 
full range of conditions of the different ecosystems. We will then investigate 
the power of different molecular markers and taxonomic groups to reflect 
variations in condition, and will use machine learning to train an algorithm 
to assign an ecosystem health score to a given sample based on the 
biological community it contains.  

(2) Develop the foundations required for effective use of eDNA in Mozambique 
by improving reference libraries, training in-country laboratory scientists 
and field samplers, and refining our sampling kits for use by non-experts in 
coastal environments (i.e. where water is collected from small boats by 
people who do not speak English and may not even be able to read). 

(3) Investigate the usefulness of fish species data derived from eDNA samples 
to inform fisheries management at local scales (for community-led 
management of marine resources) and national scales (for government 
monitoring), adapting the analysis methodology to improve quantitative 
outputs, and working closely alongside local communities and fisheries 
scientists to compare eDNA data with conventional catch data and local 
knowledge. 

We will work with our established network of in-country partners including 
conservation organisations, universities, local communities, the Fisheries Research 
Institute, businesses, and molecular laboratories, creating a strong and well-
informed community of practice for the use of eDNA for bioassessment in tropical 
environments. 
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Wider relevance:  

The model developed in this project will provide a usable tool for application in 
Mozambique and elsewhere on the East Coast of Africa. It is of particular relevance 
for assessment of industrial impacts on fragile coastal ecosystems that play a 
critical role in carbon sequestration and coastal protection. This includes the 
impacts of natural gas exploitation (requirement to demonstrate no net loss of 
biodiversity and to maintain offsets in perpetuity), industrial fishing, and pollution 
from urban run-off and sewage. 

This will also represent the first proof-of-concept for highly efficient, sensitive 
indicator of coastal ecosystem health. We expect that the model can be 
recalibrated for use on tropical coastlines in other regions of the world, giving a 
globally-standardised indicator for some of the world’s most sensitive and 
valuable ecosystems. Given the ease of eDNA sampling, this opens the door for 
continual surveillance of coastal health, which can be dynamically mapped, 
providing a mechanism to connect financial flows (blue bonds, biodiversity credits) 
to tropical marine biodiversity, provide a reliable source of income for rural 
communities, and create metrics for corporate & government reporting on 
biodiversity, which are simple but data driven and robust. 

 

Phase 1 achievements and outputs: 

The goal of Phase 1 was to assess the feasibility of establishing eDNA capacity in 
Mozambique. This included assessment of interest among key stakeholders, 
availability of appropriate skills and facilities in-country, and logistical / regulatory 
constraints. Although we were unable to visit Mozambique during Phase 1 of this 
project due to Covid19 restrictions, we were nevertheless able to make good 
progress with laying the groundwork for the MozamSeq project. 

• Approximately 50 eDNA samples were collected from a range of different 
habitats by project partners including Ocean Revolution, WCS, IIP and Erica 
Tovela at the Natural History Museum. Training was carried out by video 
call and successfully passed on to members of local communities in 
Inhambane. It took a while to figure out international logistics for 
i/mport/export of the samples but they eventually made it back to the lab in 
the UK where they are now being analysed. 

• We identified in-country lab partners who will be trained to carry out eDNA 
extractions and barcoding of swab samples to add to the reference library. 

• We linked up with the SECOSUD II project and will aim to integrate our 
barcoding effort with the BioNoMo system created by that project. 

• We developed a new kit for collecting DNA from identified specimens to add 
to the reference library. This is based on a simple swabbing protocol and 
was optimized to maxmise cost-efficiency and ease-of-use both in the field 
and the lab. 
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• We carried out testing (in the UK) to check that we could provide sampling 
kits with unwrapped components in order to reduce the amount of plastic 
waste. We also tested whether non-expert users (including children) could 
collect good quality samples, and demonstrated that even samples 
collected by young children give equivalent data to those collected by eDNA 
experts. Read the report. 

• We assessed the completeness of existing reference libraries for vertebrates 
in Mozambique and created a searchable reference tool to query the 
availability of 12S reference sequences particular species.  

• We compiled a set of relevant scientific research papers and an FAQs 
document as resources for project partners. These are available via this 
link. 


