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On our way to protecting 30% of the oceans by 2030
  While we accelerate the designation

 of MPAs to meet 30 x 30 in the oceans, 
how will we know they’re effective?

UNEP-WCMC and IUCN (2024). Protected Planet Report 2024. UNEP-WCMC and IUCN: Cambridge, United 
Kingdom; Gland, Switzerland. 

*
Marine Target = 61M km2 (30%)

2030

Only 2.8% are fully or highly protected MPAs

Themes of the BBNJ treaty
1. Marine Genetic Resources and 

Digital Sequence Information
2. Marine Protected Areas
3. Environmental Impact 

Assessments
4. Transfer of Marine Technology
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Invasive species 
detection

Harmful algae and 
pathogen monitoring

Fish stock assessments Marine protected areas

Advantages:

All life contains DNA

The collection of eDNA is simple 
and non-invasive 

It can deliver species-specific, 
quantitative data over seascapes
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eDNA & microbial 
autosamplers



Kevan Yamahara



M
ax

im
um

 D
ep

th
 (m

)

0

2000

4000

6000

0     2.5            5.0                  7.5       10.0
Total Effort (Deployment + Training)



S T A T E  O F  
T H E  A R T  
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The only commercial 
in situ eDNA sensor



THE ENVIRONMENTAL SAMPLE PROCESSOR (ESP)
Designed for the detection of HABs

Pseudonitzschia and domoic acid; Ryan et al., 2014; 2017



A  
S H A R E D  
V I S I O N

Small

User-friendly

Submersible

Lower-cost

Lab-on-a-chip

ESP Generation 3
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Multi-sensor biodiversity observations

Fieldwork operations: May 2025, Belgian part of the North Sea

Grafton 
shipwreck

Carlota Muñiz



Acoustics-Imaging-eDNA technologies
• Integration into RV Simon 

Stevin
• eDNA sampler (RoCSI) 
• Plankton imager – 

mesozooplankton 

• 2 x Moorings
• Cetacean loggers (F-POD)– 

harbour porpoises
• Echosounders - fish
• Hydrophones – underwater 

sound
• eDNA sampler (RoCSI) 

• Remotely Operated Vehicle 
(ROV) with multi-camera 
system

Remotely operated vehicle (ROV)

RoCSI sampler Plankton imager

Deployment of mooring with RoCSI 
sampler and cetacean loggers



EOVs and policy relevance
KNOWN and MAPPED BY eDNA in the North Sea

Miloslavich et al. (2018)

Invertebrates

Microbes

expected but not observedachieved



EOVs and policy relevance
KNOWN and MAPPED BY SENSORS in the North Sea

Miloslavich et al. (2018)

Invertebrates

Microbes

expected but not observedachieved

eDNA

eDNA, 

Plankton 

imager

Acoustics

cameras, 

eDNA

cameras, 

eDNA

eDNA



More than species detection
Abundance, biovolume, behaviour

Acoustics (F-POD) data:
Harbour porpoise activity 
over time

Most active in early June

Arienne Calonge, 
Elisabeth Desbusschere

Species identification, 
counts and 
biovolume

3-D image 
reconstruction of the 
Grafton shipwreck

Javier Alonso Fernandez
Fletcher Thompson
Patrizio Mariani
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M I N D E R O O  –  A U S T R A L I A N  
M A R I N E  P A R K S  D A S H B O A R D



M I N D E R O O  –  A U S T R A L I A N  
M A R I N E  P A R K S  D A S H B O A R D



WHAT NEW 
POSSIBILITIES 
COULD THIS 
UNLOCK?



Damien Eveillard



Damien Eveillard



We are the observatory, via (meta)data standards

Networked observatories, demonstrating the value of 
biomolecular data together



A ROADMAP FOR IMPLEMENTATION

SAMPLE COLLECTION

IN SITU SENSING: HAZARDS
 HARMFUL ALGAE  INVASIVE SPP
 WATER QUALITY   FISH
       

→ MULTIPLEXING 
 ECOSYSTEM SERVICES BIODIVERSITY 

→  TOWARDS QUANTIFICATION AND TRENDS

LOWER COSTS & DEMONSTRATE VALUE 
  PASSIVE SAMPLERS
  CITIZEN SCIENCE
  OXFORD NANOPORE
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A ROADMAP FOR IMPLEMENTATION
 DATA AND MODELLING

AI IN AUTOMATING BIODISCOVERY, 
BIOPROSPECTING, GENOME ANNOTATION

ML IN FINDING BIOPROVINCES,  
 MERGING HETEROGENEOUS DATA

OBIS & GBIF
DASHBOARD –  SHARED ACROSS MEMBER STATES
GENOME-SCALE METABOLIC MODELS 

INTEGRATED INTO EARTH SYSTEM MODELS
OMICS-BASED VALUATION OF ECOSYSTEMS





Julie Robidart
j.robidart@noc.ac.uk

NOC work presented here partially funded by 
Horizon 2020, Horizon Europe and NERC

Ocean Technology and 
Engineering

EMB Working Group



eDNA, When done right: for fish stock assessments

“We reviewed 63 studies published 
between 2012 and 2020 and found 
90% identified positive relationships 
between eDNA concentrations and 
the abundance and/or biomass of 
focal species.”  ….



Biryu Extraction Chip – 
GoFoton! Japan

LampTron – 
LAMP - NOC

eDNA Analyzer – qPCR
-JAMSTEC

Surface Plasmon
 Resonance – 

Toxins - MBARI

Silicon Nanophotonics - StanfordNanopore Library Prep & MinIon – 
DNA Sequencing – JHU-APL

qPCR Module
Dartmouth Ocean Tech

NS2 
ddPCR

Analytical instrumentation



Roadmap for marine omics AND technologies

Value 
proposition

Networked observatories demonstrating the value of eDNA together

Build trust in eDNA: 
 Use appropriate protocols
 Participate in ring testing / interoperability work
 Don’t oversell and underdeliver
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