=8 FLOTTE
OCEANOGRAPHIQUE ROUGERIE +TANGRAM
“ FRANCAISE
PAR L'IFREMER

PRESS RELEASE — PARIS =11 MAY 2023

BathyBot: A robot wakes up in the depths of the
Mediterranean

e BathyBot is the first deep-sea robot permanently installed in Europe, more than 2400 meters
deep.

e It has just begun its mission in the Mediterranean Sea and has unveiled the first images of its
environment.

e Accompanied by an artificial reef and a battery of instruments, BathyBot will study the
biodiversity, bioluminescence and biogeochemical processes of the seabed.

BathyBot has just woken up at the bottom of the Mediterranean Sea, 2400 meters below the
surface. It is the first remotely operated mobile robot installed so deeply and also the first that will
continuously document the colonization of an artificial reef in this environment, as part of a
mission led by a CNRS team. BathyBot, the BathyReef artificial reef, and other oceanographic
instruments were deployed in the Gulf of Lion by the French Oceanographic Fleet operated by
IFREMER.

It will not explore another planet, but an environment that we know almost as little about. Since April 19,
BathyBot has been observing the Mediterranean sea floor, more than 2400 meters deep. The world’s first
scientific robot permanently installed at such a depth, together with other instruments, it will study this
environment and its characteristics in real time thanks to its high-speed connection, for at least five years.

Imagined scientifically by teams from the Institut Méditerranéen d'Océanologie (CNRS/Aix-Marseille
Université/IRD/Université de Toulon) and technically by the Division Technique of the Institut National des
Sciences de I'Univers du CNRS, BathyBot carries sensors to measure parameters including temperature,
salinity, current speed and direction, particle flow and oxygen concentration. It will analyse the surrounding
bioluminescence using a hyper-sensitive camera.

BathyBot will study the biodiversity of the deep sea at its site of operation, the impact of water movements
on these ecosystems, the carbon cycle and how those change in the Mediterranean’s deep waters in the
face of atmospheric disturbances, and also acidification, evolution of temperature and oxygenation.
Remotely operated from land, it will be the eyes of scientists in this unknown world.

They hope to be able to observe the colonization of the artificial BathyReef reef that has been placed
alongside the robot. This was made of concrete, an inert and mineral material, and from a complex bio-
inspired structure offering a large colonizable surface. The research laboratory at architecture firm
Rougerie+Tangram designed BathyReef, optimizing the use of resources, including an open structure. It
was then created in 3D-concrete printing by the Vicat group. The duo formed by BathyReef and BathyBot
will be the first to offer monitoring of the colonization of an artificial reef deliberately immersed at such
depths.

They had been set up in February 2022, during a mission at sea led by the ship the Pourquoi pas? and
the Nautile submarine, both part of the French oceanographic fleet operated by IFREMER. A
seismometer, a radioactivity probe, and a biocamera to observe passenger events and test light
stimulation scenarios of deep species were also installed. These instruments and BathyBot have all been
connected to the scientific junction box developed by IFREMER. This smart network acts as both a ‘power



strip’ to power them and a ‘high-speed internet box’ to control them and send the acquired data in real
time to land.

Unfortunately, BathyBot has remained too long without a power supply, since the system moving it on the
bottom is not currently operational. Disappointment about this was quickly overcome by the exceptional
images already acquired, after only a few days, through the robot’s two cameras: very many fish, and also
more discreet transparent organisms, pass through every day. A future mission may solve the current
technical difficulty.

This new equipment dedicated to environmental sciences enriches Laboratoire Sous-marin Provence
Méditerranée (LSPM)?, a permanent observatory located more than 2400 meters deep off Toulon in the
Gulf of Lion. Thanks to its connection to the 45 km electro-optical cable that connects it to La Seyne-sur-
Mer and the scientific junction box, LSPM equipment can be monitored and data retrieved in real time.

The oceanographic component of the LSPM belongs to the underwater observatory network of the
European Multidisciplinary Subsea Observatory (EMSO). Distributed in the seas around Europe, the
network’s various sites study the impact of global warming on the oceans surrounding Europe and study
deep marine ecosystems, with a view to fundamental research and sustainable management.

See the first images captured by Bathybot at a depth of 2500 m here.

Follow Bathybot on Twitter.

Notes

1- The Institut Méditerranéen d’Océanologie is part of the Observatoire des Sciences de I'Univers Institut
Pythéas (CNRS/INRAE/IRD/Aix-Marseille University) which groups six laboratories conducting research
in environmental geosciences, biodiversity sciences and ecology, astronomy, oceanology and on how
societies and the environment interact.

2- The LSPM is a national entity managed by the CNRS through the Institut National de Physique
Nucléaire et de Physique des Particules (IN2P3), in collaboration with Aix-Marseille University and
IFREMER. It is operated by teams from the Centre de Physique des Particules de Marseille (CNRS/Aix-
Marseille University), which is the host laboratory for the entity. The LSPM hosts instruments from the
Institut Méditerranéen d'Océanologie, the Division Technique de I'Institut National des Sciences de
I'Univers du CNRS, the Institut de Physique des deux Infinis de Lyon (CNRS/Université Claude Bernard
Lyon 1) and the Laboratoire Géoazur (CNRS/Observatoire Céte d’Azur/IRD). The main component of the
LSPM is a large neutrino telescope deployed as part of the international KM3NeT project (for Cubic
Kilometre Neutrino Telescope) and involving teams from CNRS/IN2P3 laboratories and associated
French universities.


https://www.cnrs.fr/fr/un-laboratoire-installe-au-fond-de-la-mediterranee-pour-sonder-la-mer-et-le-ciel
https://www.cnrs.fr/fr/un-laboratoire-installe-au-fond-de-la-mediterranee-pour-sonder-la-mer-et-le-ciel
https://www.youtube.com/watch?v=QkdIQZ77d1s
https://twitter.com/bathybot?s=20

On the right, Bathybot in its dock aboard the Pourquoi Pas? A 50 m blue cable connects the rover
to the dock, which is in turn connected to the scientific junction box, and to the rest of the network via the
orange cable.
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On the left, BathyBot and BathyReef in the IFREMER Mediterranean Centre test basin.
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Find the photo report of CNRS Images on the launch mission aboard the Pourquoi Pas?

Other images, photos and videos are available on request.
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