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NEW ARRIVAL
Alexandre BOYER,

a student in his second year of a Master's degree in

Computer Science at the University of Reunion Island, has joined the Indian Ocean
delegation of Ifremer as a work-study student in the field of computer

engineering.
His main missions are to develop an application for programming LoRa tags
deployed on marine animals, particularly sea turtles as part of the IOT project and
to design a suite of tools dedicated to analysing and sharing of the collected data
that will facilitate the display and availability of the results.

NEW EXTENSION
In order to allow the deployment of the tags and the receiving network on the last study sites (Aldabra and Reunion
Island) as well as the acquisition of data over several months, which have been delayed by logistical constraints linked
to the COVID health crisis (transport and supply of certain equipment), the instructing department (Reunion Island
region) and the French State (Prefecture of Reunion Island) gave a favourable opinion to Ifremer's request for an

additional extension of the IOT project by several months. The end of the project is now extended to 30 June
2022.

CONTINUED DEPLOYMENT
Further operations on Aldabra

At the beginning of September 2021, a joint team from Ifremer and CNRS-LIRMM went to Aldabra atoll with the
support of the French Navy to deploy the network of receiving stations. With the support of agents from the

Seychelles Islands Foundation (SIF) and the Champlain’s crew, three of the five stations were installed during
the two and a half days on site.
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The last two stations were then deployed
autonomously by the SIF, thus covering the
entire inner lagoon.
Once the LoRa receiving network was
operational, the SIF proceeded to

capture and tag

ten turtles at sites

known to harbour juvenile individuals. The
tagging took place between

October

and December 2021.

Installation of a receiving station by SIF at Malabar Cove on Aldabra © SIF

In parallel to the tagging, biometric data such as the weight and size of each of the turtles were collected by the SIF
and photos for identification of individuals were also taken.
To date, the tags and the network are still functional and the data transmitted by the six juvenile green turtles
(Chelonia mydas) and the

four hawksbill turtles (Eretmochelys imbricata) as well as the environmental

data (depth, water temperature) collected by the tags continue to arrive at Ifremer.

Emma and Martin from SIF preparing a
juvenile hawksbill turtle for IOT tagging
© SIF

Frances from SIF placing an identification mark on the flipper of a juvenile green turtle
that has just been tagged with an IOT tracker © SIF
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Tagging operations in Reunion Island

In mid-December 2021, the team from Ifremer's Indian Ocean
delegation, with technical support from the company TSMOI
(Travaux Sous-Marins Océan Indien), began the first capture

Réunion.

and tagging operations on juvenile turtles in

Deployments continued in January 2022 with a total of 9

8 green
1 hawksbill turtle

turtles equipped with the new IOT tags, i.e.

turtles

(Chelonia mydas) and

(Eretmochelys imbricata) in the Hermitage and Brisants
sectors (west of the island).
A final tag is still to be deployed by the end of March.

Part of the Ifremer Indian Ocean delegation team carrying out
tagging in Reunion Island © Ifremer

Several tagged turtles were again observed during the
following dives and by recreational divers.

You can

contribute

to the project by

sending your photos

of these turtles and their tags to Ifremer

(delegation.reunion@ifremer.fr) if you come across them during your dives, so that scientists can follow the state of
the tags over time.
If you find one of these tags on the bottom or on the beach, pick it up and contact Ifremer.

Installation of an IOT tag on a young green turtle by Sylvain and
Mohan © Ifremer

Release of a green turtle equipped with an IOT tag in Reunionese
waters © Ifremer
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ACOUSTIC TRACKING TEST
In the framework of Pierre Gogendeau's PhD research associated with the IOT project (see newsletter n°2 "the IOT
team expands"), Ifremer carried out an acoustic tracking test in mid-December 2021 using the ASV (Autonomous
Surface Vehicle) board.
The system used is an SBL (short base line), which requires

four acoustic receivers

mounted under the

autonomous board and an acoustic

transmitter fixed to the shell of a turtle. This test in a natural environment
made it possible to track a sea turtle for a few hours by recording precise data on its trajectory in real time
and autonomously.

Example of the type of data acquired on the movements of the turtle equipped with the acoustic
transmitter and followed by the SBL system fixed on the autonomous board during the test in La Réunion
in December 2021 © Ifremer

These data will be used as a reference to develop and train trajectory reconstruction algorithms which are
being developed as part of the work of this PhD thesis.
In addition, these trajectories can be linked to other information transmitted by the other sensors present in the tag
and thus provide information on the animal's behaviour.
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FLASH BACK
While the new innovative tags developed by Ifremer and
CNRS-LIRMM as part of the IOT project were deployed on
ten juvenile turtles in Mayotte in July and August 2021,
you should know that the very
marine turtle with a tag

first attempt to tag a
was made in Mayotte in

September 1997.
This first deployment in Mayotte and second in the
western Indian Ocean (a similar experiment had been
conducted in South Africa) was carried out on a female
green turtle (Chelonia mydas) that had come to lay eggs
on the beach of Saziley (south-east of Mayotte).

David ROOS of Ifremer with Ilana, the very first turtle equipped
with an ARGOS tag in 1997 in Mayotte © Jacques FRETEY

Named Ilana, this turtle allowed scientists to follow the movements of a sea turtle for

33 days for the very first

time.
This mission, financed by the Water and Forestry Service of the Direction of Agriculture and Forestry (DAF) of Mayotte,
called on the skills of Ifremer and the expertise of Mr Jacques FRETEY, then in charge of the marine turtle issue at
WWF France, to carry out the first satellite monitoring of the movement of a nesting green turtle with an ARGOS
tag. The model of the tag chosen at the time was the "ST-10 tag proposed by Telonics, the world leader in the design
of ARGOS devices applied to animal tracking". The dimensions of the tag were 13 x 4 x 2 cm and it weighed
approximately 300g.

Positioning of the ARGOS ST-10 tag on the shell of Ilana during the
1997 mission to Mayotte © Jacques FRETEY

Release of the Ilana turtle on Saziley beach on 15 September
1997 © Jacques FRETEY
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COMMUNICATION
Presentation of the IOT project at the IUCN World Conservation Congress

After Hawaii in 2016 and Jeju in South Korea in 2012, the third
edition of the International Union for Conservation of Nature (IUCN)

World Conservation Congress
Marseille in September 2021.

was held in France, in

Alongside other scientists and engineers from CNES, the Conservatoire du Littoral, INRAE, IRD, MHNH and Ifremer,
Anne-Laure from Ifremer's Indian Ocean delegation was present from 4 to 7 September under the

Biodiversity

Dome installed for the occasion within the Nature Generation Spaces.
In the form of speed-searching, mystery objects or photos, mini-conferences or "draw and win", it presented to the
general public and the scientific community some of the research carried out by the delegation for the

knowledge and preservation of biodiversity, particularly through the "Indian Ocean sea Turtles"
(IOT) project.

Presentation of the IOT project and the innovative tags by Anne-Laure CLEMENT at the World Conservation Congress ©Ifremer

Science Festival 2021

Like every year, Ifremer is happy to participate in the Science Festival in order to present fun activities to schools and
the general public around scientific projects such as IOT, FLOPPED, IPERDMX or Recifs3D carried out by the Institute's
Indian Ocean delegation. The 2021 edition was marked by its originality!
A first day of activities was held on 5 November in front of the Kélonia marine turtle observatory in Saint-Leu, on
the west coast of the island, alongside other research organisations, associations and protected area managers. During
the day, the students who came in large numbers with their teachers were able to discover a STAVIRO, a system
equipped with a rotating camera that can film marine life discreetly without the intervention of divers, often causing
fish to flee, and which is deployed in Reunion Island at depths of up to 80 metres as part of the IPERDMX
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project. Another technological innovation, the new IOT tags for monitoring juvenile turtles, were of particular interest
to the students, who were able to see up close what they contain and how they are made.

Presentations of STAVIRO (left) and IOT tags (right) during the 2021 Science Festival at Kélonia
© Ifremer

The originality of this edition lies in the heart of the island. For the first time, the Science Festival went to meet the
children of La Nouvelle, one of the islets (hamlets) of the Mafate cirque.
Of the three cirques in Reunion, Mafate can only be reached on
foot (after several hours of walking) or by helicopter. No roads
have been built, limiting access to the coast and the sea for its
inhabitants.
Chloé and Matteo from the Indian Ocean delegation went to
Mafate for three days (from 15 to 17 November), backpack on
their backs, to present Ifremer's projects to the students of

primary schools of La Nouvelle and Marla. On the
programme: fish counting using STAVIRO videos, discovery of
tags to track turtles and diving to a depth of 1,700 metres on a
hydrothermal vent using virtual reality helmets.

Students from La Nouvelle in the shoes of a marine biologist
trying to count and identify the fish filmed by STAVIRO in the
waters of La Réunion © Ifremer

The "science village" installed at the La Nouvelle school in
the heart of the Mafate cirque in Réunion © Ifremer

Chloé FARI and Matteo CONTINI on the stand of the Indian
Ocean delegation of Ifremer with students from Mafate
© Ifremer
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PARTNER PRESENTATION

Created in 2010, the Mayotte Natural Marine Park covers an area of nearly 69,000 km², including the lagoon,
territorial waters and exclusive economic zone of Mayotte. The Park's actions are guided by its management plan, a
15-year roadmap aimed at reconciling the protection of biodiversity and the sustainable development of activities.
The Park is governed by the stakeholders of the territory, who meet in a management council, and is part of the

French Office for Biodiversity, which provides it with the means to act.
Of the 6 species of marine turtle recorded in French waters, 5 are present in the waters of the Park. The most abundant
is the green turtle (Chelonia mydas), which can be seen massively during the egg-laying phase on the beaches of
Mayotte, but also during the feeding phase on the intertidal meadows. On a regional scale, studies on migratory routes
and genetic diversity also highlight the importance of Mayotte in the northern Mozambique Channel for preserving
the Indo-Pacific stock.

raising awareness and education,
mobilising stakeholders, acquiring knowledge and regulating the pressures impacting habitats and
All of the Park's actions on marine turtles meet the objectives of

species. The Park is notably involved in the Mahoran Sea Mammal and Sea Turtle Stranding Network (REMMAT) and
is responsible for its management. Within this framework, with the other members of the network, it actively
participates in the fight

against poaching, identified as the main threat to turtles in Mayotte. On the territory,

waste also represents a major threat to marine ecosystems. In order to identify the causes of death linked to this
pollution, samples of the digestive contents of dead turtles are taken within the framework of the Marine Waste
Observatory.
In terms of knowledge acquisition, the Park carries out
several monitoring activities on the populations and
habitats essential to the turtles' life cycle. Since 2015,

land-based monitoring on Titi Moya beach has
been aimed at studying local populations of egg-laying
females, assessing egg-laying success and the
proportion of green and hawksbill turtles that
frequent the beach. In parallel, since 2019, in order to
have a global view of the egg-laying populations on the
territory, an

aerial monitoring

of the tracks of

egg-laying females is carried out every 15 days on the
210 beaches of the island.
Tracks of nesting turtles photographed by motorised ultralight glider
© Grégoire Moutardier / OFB
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Thanks to these data, hotspot zones could be identified with, as an example, the Saziley zone which concentrates 35%
of all the tracks recorded. In Petite Terre, Moya 1 and Papani account for 16% of all tracks observed in this sector.
Taking into account all the data acquired on all the beaches of Mayotte, these two areas alone account for more than
50% of the marine turtle tracks recorded.
In addition to egg-laying habitats, the preservation of feeding habitats such as coral reefs or sea grass beds is an
essential issue in order to preserve marine turtle populations. Since 2020, the Park has carried out annual

monitoring of intertidal sea grass beds in four areas known for their role as nurseries. Work is underway
to assess the state of this ecosystem and to determine the origins of variations in this state.

improve our
knowledge of the feeding, resting and movement habits of juvenile, green and hawksbill
turtles. To achieve this, the project relies, firstly, on the development of a new generation of innovative, low-cost,
Following on from the work on habitat use, the Indian Ocean Sea Turtle (IOT) project aims to

open-source tags and receiving stations. This technological development will enable the project to achieve its second
objective: to create the first regional observation network for marine turtle movements in the south-west Indian
Ocean basin through regional scientific cooperation.
In 2021, collaboration between the Park, the Mayotte
Departmental Council and the Oulanga Na Nyamba
association during two IOT missions enabled the
equipping of 6 juvenile green turtles on the Badamiers
mudflat (3 green and 3 hawksbill) and 4 individuals on
N'gouja. At the same time, the installation of two new
LoRa (Long Range) antennas ensures good data
reception.
The tags of the four turtles equipped at N'gouja are still
in operation and the first data from the deployments are
already available.
Green turtle captured on the Badamiers mudflat before being
fitted with an IOT tag and released © Ambdilah Ali / OFB

These, when analysed, will provide

movement

patterns as well as areas occupied by young turtles for
feeding and resting. These results will support
decisions to implement management
measures. Finally, as a follow-up to this study, training
of the Mayotte partners by the Ifremer team in tagging
activities will eventually allow data collection to be
extended to other sites on Mayotte, an island known for
the complexity of its habitats.
Hawksbill turtle captured on the Badamiers mudflat before
being fitted with an IOT tag and released © Ambdilah Ali / OFB
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Test and deployment sites
and periods:
Reunion Island:
tests
deployment
Mayotte Island:
prospection
deployment
Scattered Islands (TAAF):
deployment
Aldabra Island (Seychelles):
deployment

PROGRAMMING AND PROGRESS

Technological
developments

Signature of
agreements

Data acquisition
and processing
Deployment
planning

Kick-off
meeting

Amendment
n°2

Amendment
n°1

Annual
report
Annual
report

Meetings with
partners

Project closure
and final
restitution
Annual
meetings with
partners

Annual meetings with
partners
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To know more about it, visit the web site :

https://wwz.ifremer.fr/lareunion_eng/Projects/Technological-innovations/pIOT-2018-2020-IOT-2018-2021

SCIENTIFIC AND TECHNOLOGICAL CONTACTS

CONTACTS OF PROJECT LEADERS
IFREMER
S.BONHOMMEAU
A.L. CLEMENT
P. GOGENDEAU

LIRMM
sylvain.bonhommeau@ifremer.fr
anne.laure.clement@ifremer.fr
pierre.gogendeau@ifremer.fr

S. BERNARD
V. KERZERHO

serge.bernard@lirmm.fr
vincent.kerzerho@lirmm.fr

FUNDS

PARTNERS

TECHNICAL AND TECHNOLOGICAL
SUPPORT
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