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How to monitor the Ocean?
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Presenting the
SeaExplorer Glider

GLOBAL SCALE REGIONAL SCALE

Profiling floats 

SEAEXPLORER gliders 
up to 1000 meters 
deep
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Presenting the
SeaExplorer Glider
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Studying oceanic
PROCESSES

OBSERVATORY
Piloting an underwater

FLEET
Monitoring a wide area with a

Operating autonomous underwater 

observatories to guarantee continuous real-time 
monitoring of ocean health 

Producing rapid maps of vast underwater areas 
to inform development and investment decisions 

Providing scientists with reliable and accurate 

data to decipher the mechanisms of ocean 
transformation 
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

This project has received funding from the European Commission’s Horizon 2020 Research and Innovation program 
under grant agreement No 101037643.
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

• Complex and largely undersampled area

• Strong impact of river input
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

Athos Basin Thracien Basin Athos water Thracien water

~50 Km
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

UVP6 Sensor

For sensor information: http://www.hydroptic.com/
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

AthosAthos Thracien Thracien Athos AthosAthos Thracien (close shore)

SUMMER WINTER

Data provided during the mission every 

time the SeaExplorer surfaces:

- Gives particles abondance at different 

sizes.

- The vertical mixing due to underwater 

bathymetry shows more particles which 
are probably plankton’s signature
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

For Ecotaxa information: https://ecotaxa.obs-vlfr.fr/

Data provided after the 

mission once the UVP6 

pictures are retrieved:

- Each picture is 

analyzed by AI, 

classifying plakton 

species based on 

the work of 800 

institutions and 3500 

taxonomists
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Studying oceanic
PROCESSES

Seasonal evolution of plankton distribution in the Thracian Sea

Main results: After recovery: plankton’s species, distribution and abondance 

can be followed with large data set provided by the glider with UVP6 sensor.
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano

REVOSIMA: doi:10.18715/MAYOTTE.REVOSIMA
MAYOBS: doi:10.18142/291 
SeaExplorer: doi:10.5194/essd-2024-377

Data credit: B. Lambrieu and C. Scalabrin  IFREMER
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore 
underwater volcano

Regional context
▪ 2018: seismovolcanic crisis 

in Mayotte: a volcano is 
born!

▪ Creation of the REVOSIMA 
network in charge of 
onshore and offshore 
monitoring (20 MAYOBS 
scientific cruises)

▪ 2019 : Discovery of the 
hydrothermal fluid escape 
zone

▪ September2021: SeaExplorer 
monitoring begins
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano

(*) Data were converted in physical units, TLC, adjusted from drift and QC (factory calibration) 
Correlation between CO2 vertical distribution 

and the semi-diurnal tide (up to 1000m-

depth)

▪ CO2 anomalies are extracted from natural CO2 variation

▪ CH4 anomaly confirms CO2 detection

▪ Back scatter detections of droplets (liquid dropplet confirmed by ADCP)

Example of 8 months of monitoring

The vertical distribution of physical and 

biogeochemical properties is affected by the 

circulation (e.g. eddies)
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano

▪ Fluids impacts an area greater than 300 km²

▪ ~ 95 % of anomalies are within 560m from known active area

▪ Underwater current impact plume dispersion 

Zoom x4

Acoustic plumes Depth [m]
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OBSERVATORY
Piloting an underwater

Long term monitoring close to Fani Maore underwater volcano

Main results: 

Surveillance Part

The SeaExplorer glider participate to 

the surveillance of the underwater 

volcano Fani Maore by providing 24/7 

data in the water column from the 

surface to 1250 meters depth.

This data is presented in the 

REVOSIMA monthly bulletin.

Scientific knowledge

- A. Heuman, a pHD student at 

Alseamar, is using this dataset for his 

doctoral research in collaboration with 

Ifremer
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FLEET
Monitoring a wide area with a

Participation in the REP(MUS) exercises

▪ Participation within the REA group in 2021, 2022, 2023, and 2024

▪ Provision of various types of oceanographic and acoustic payloads

▪ Demonstrated new features in an operational context

▪ REP(MUS) 2024 : deployment and recovery of 6 gliders in under 2 hours by the Navy

03/12/2024 – Meeting with Portuguese Navy



In
sp

ir
e

H
o

w
 t

o
 m

o
n

it
o

r 
th

e 
O

ce
an

?

FLEET
Monitoring a wide area with a

Life Project: PIAQUO
Goal 4: detection and localization of sperm whales and fin whales
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FLEET
Monitoring a wide area with a

PIAQUO Goal 4: detection and localization of sperm whales and fin whales
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FLEET
Monitoring a wide area with a

PIAQUO Goal 4: detection and localization of sperm whales and fin whales
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FLEET
Monitoring a wide area with a

PIAQUO Goal 4: detection and localization of sperm whales and fin whales

Main results

The SeaExplorer fleet performed one mission 
each season between 2022 and 2023

Each mission is
- 350 km long
- Last 20-25 days
- Monitor an area > 5000Km2 

Detection and localization of 
- Sperm whales (signature: 8 kHz)
- Fin Whales (signature: 20 Hz)

During the last mission, whales positions have 
been share to ship in the Pelagos sactuary using 
REPCET® system.
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Blue Economy 

SEAEXPLORER (1250m) SEAEXPLORER-3K (3500m) : expected by 2028SHALLOWEXPLORER (200m) 

By providing in-situ data collection services, SEAEXPLORER gliders support informed decision-
making, facilitate the monitoring of marine ecosystems, and contribute to the implementation of 
sustainable management policies.
Various mission scenarios can be conducted, whether for process studies, observatory deployment, 
or coordinated fleet missions.
The SeaExplorer is available in multiple depth-rated versions and features a modular payload system 
capable of accommodating a wide range of sensors
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Wide variety of sensors
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Thank you for your attention
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