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FORWORD

Every PONANT cruise offers a rare chance to marvel at the wonders of the world. Our regular
visits to the most remote regions provide more than just wonder; they serve as a unique data
source for the international scientific community, giving an even greater meaning to PONANT's
voyages.

Putting our technical and human resources at the service of scientific research aligns with our
commitment to raising awareness among our passengers about protecting the planet. This is
how PONANT Science was born.

Today with Le Commandant Charcot, our commitment to science is officially anchored as a core
element of our identity. When we designed this ship, we integrated laboratories in the initial
plans, enabling the ship to function both as a polar cruise ship and a scientific research vessel.

Tomorrow, we aims to become even more involved. We plan to welcome aboard more
researchers in all regions of the world, directly fund research, and share the scientific data
collected by our ships in real time. Additionally, we will continue raising awareness among our
passengers about the challenges of climate change and the human impact on ecosystems.

By contributing in expanding knowledge of one of our planet’s least understood environments

- the very places we love to visit and care to protect - PONANT is taking a step forward in
achieving our mission, explore to better understand, share and help to protect.

Hervé GASTINEL
Chief Executive Officer and Sustainability Executive Officer of PONANT

SCIENTIFIC PROGRAM REPORT 2023
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COMPANY

PRESENTATION

Explore to Inspire: explore to better understand,
share and protect.

For over 35 years, PONANT has been committed to more responsible
tourism and voyages of exploration which have meaning. The
French-flagged fleet comprises 14 small ships equipped with state of
the art environmentally friendly equipment.

PONANT was founded by a dozen Merchant Navy officers eager to
share their passion for the oceans. The company has been taking
guests far from the busy shipping lanes to get as close as possible to
nature and experience all her glory and ancestral cultures.

On board, teams of experts including naturalist guides, expedition lea-
ders, lecturers and scientists share their enthusiasm and knowledge
with guests.

Key figures

480 14

CRUISES SHIPS FLYING
IN 2023 THE FRENCH FLAG

4,009 676

SAILORS EMPLOYEES

SCIENTIFIC PROGRAM REPORT 2023

Qur activities

NE
@

Fitting out
cruise ships

Designing
cruises

&0
3)

Developing
tourist activities

Marketing
of travel offers

Organising passenger
transport

o

Running cruise
operations

Certifications

The four Sisterships,
six PONANT Explorers,
Le Commandant Charcot
and the sailing yacht
Le Ponant all obtained
Green Globe certification
in 2023.

COMPANY

PRESENTATION

W

RELAIS &
CHATEAUX

Le Ponant was the first
sailing yacht in the world
to earn the Relais &
Chateaux label in 2023.

Commitments and recognitions

Y Global Tourism
7 Plastics Initiative

Signatory in 2021
of the Global Tourism
Plastics Initiative
to ban single-use plastic.

Executive member of
the IAATO" and AECO?
associations,
which promote responsible
tourism among all those
operating in the polar regions.

Na-

ABU

/

Ranked 2" most
environmentally friendly
cruise company by the
NGO NABU in 2023.

B28
BUREALU
VERITAS

100% of the fleet certified

Cleanship by Bureau
Veritas in 2021.

SUSTAINABLE
CRUISE
IR T A

SUSTAINABLE CRUISES

CHARTER IN THE
MEDITERRANEAN

Joined the charterin 2023.
Le Champlain, the first ship
in the fleet to be audited,
achieved a score of 91%.

(1) International Association of Antarctica Tour Operators. (2) Association of Arctic Expedition Cruise Operators.

SCIENTIFIC PROGRAM REPORT 2023
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GREEN
MARINE

——EUROPE—

The first cruise line to
obtain the certification in
2021, PONANT scored
4.6 out of 5 and archieved
level 5 (leadership and
excellence) for seven of
the eight environmental
criteria.

LES

¥

VOYAGE RESPONSABLE

CESARS FOR
RESPONSIBLE TRAVEL
Winner of the 2023
Prix des Pros in the
Maritime category.
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PONANT SCIENCE

PROGRAM

For years, PONANT has worked closely with scientists by helping them to reach inaccessible
ecosystems such as polar ice. The company’s regular voyages through these remote regions provide a
unique data source for the international scientific community.

Through PONANT Science, the team incorporates the
work of scientists in PONANT’s mission by hosting re-
searchers to collect data for their projects.

The ship Le Commandant Charcot is leading the way- and
three more ships will follow in the coming years. The first
hybridpolar exploration ship powered by liquefied natural
gas, Le Commandant Charcot was designed with integrated
research laboratories dedicated to scientific work includ-
ing dry and wet labs, both regularly re-equipped and con-
stantly improved according to the specific requirements of
the experts on board. Advanced equipment, including an
oceanographic winch, moon pool, weather station and un-
derwater drone (ROV) have also been installed.

PONANT has created a dedicated Scientific Department
to support the scientific work carried out on its ships. Four
independent selection committees evaluate every applica-
tion, and all data collected is open-source and accessible.

This is still only the beginning of PONANT’S scientific ad-
venture, but scientific discovery has become a central
part of the company’s long-term strategy. By contributing
in expanding knowledge of one of our planet’s least un-
derstood environments - the ocean — PONANT s taking
a step forward in achieving its mission to create more
meaningful journeys. Explore to better understand, share
and protect.

2014
®

First scientists on board
in passenger conditions

First laboratory plan for
Le Commandant Charcot missions aboard
polar exploration vessel

First polar scientific

Le Commandant Charcot

2024 2026

(@)
® ®

Research with the CNRS* on a Second ship to host subtropical 4 ships hosting scientific missions
scientific tool to measure the impact scientific missions around the world

of cruises

*Centre national de la recherche scientifique

SCIENTIFIC PROGRAM REPORT 2023
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PONANT SCIENCE

PROGRAM

Since the launch in 2021

149 RESEARCHERS
ON BOARD

Number of scientists and experts hosted
since the launch in 2021.

2,2 MILLIONS
EUROS PER YEAR

Annual budget dedicated
to scientific research.

37 ACADEMIC
AND INSTITUTIONAL
PARTNERSHIPS

Collaborations with universities,
NGOs and research institutes to conduct

environmental and marine studies. C ru ise
distribution

Since 2021

59 scienTiFIC
MISSIONS

since the beginning.

31
in the
Arctic region

2,185 niGhts

ON BOARD

Number of nights offered onboard
to scientists during our partnerships.

2024
new area
Polynesia

2025
new area
Seychelles

28
in Southern
Ocean

SCIENTIFIC PROGRAM REPORT 2023
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NEW

DEVELOPMENTS

09

NEW

DEVELOPMENTS

BEEING MORE INVOLVED :
TRANSARCTIC EXPEDITION

In September 2024, PONANT will host a
TransArctic expedition with science at its heart.

An icebreaker will take 20 researchers from six
different projects from Alaska to Norway on
this 20-days voyage. They will cross the Pole
to reach new areas PONANT hasn’t travelled to
before. This itinerary has been extended from
its usual 10 days to give researchers the rare
opportunity to spend even more time in this
unique region.

This unique engagement represents the
willingness of PONANT to be more involved
in research and co-create partnerships with
researchers.

L

INVOLVED

MAKING THE SCIENTIFIC WORLD
MORE ACCESSIBLE

Previously, data generated through the
continuous recording equipment on
PONANT’s cruises was only available to those
onboard the ship, accessible with a USB key.
There is now an onshore data center that
gathers all the data from Le Commandant
Charcot, which can be made available to
anyone around the world who requests
access.

This new streamlined process is part of
PONANT’s overarching goal to make its
data open-source and findable, accessible,
interoperable and reusable (FAIR).

<

PEVELD

EXPANDING TO NEW REGIONS

The focus of PONANT Science is also expanding
beyond the Polar regions by introducing new
vessels to the program that will facilitate
access to other ocean regions, including the
tropics.

Through a new partnership with the World
Ocean Council, which begins in November
2024, PONANT will open up Le Paul Gauguin up
to scientists in 2024 followed by Le Bellot and
Le Jacques Cartier in 2025. The ships will be
equipped with mobile lab equipment to help
scientists conduct their research onboard. The
call for project applications is now open.

DEVELOP

NEW PARTNERSHIP WITH
POLARIN

PONANT is excited to kick off a new
partnership with POLARIN: a Horizon Europe
project that brings together an international
network of polar research infrastructures
and services. This partnership with POLARIN
will enable PONANT to select the best and
most suitable scientific projects to join its
icebreaker voyages. These projects will cover
a wide range of research themes.

SCIENTIFIC PROGRAM REPORT 2023
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GOVERNANCE & SELECTION

STRATEGIC PARTNERS PROCESS

OU r PO NANT SCie nce d epa rtme ﬂt PONANT has created a rigorous selection process to ensure the company supports projects with

the strongest potential impact.

Everyone at PONANT shares the sailor spirit and has a deep respect for our oceans, the environment

and climate. The company’s passionate and experienced team supports researchers in their work and .
are dedicated to making scientific discovery part of PONANT’s purpose. H OWw are prOJ eCtS OUR
selected? RESEARCH THEMES :
This process allows PONANT to select the best projects
1. An independent committee of scientific experts from to support across the following research themes:

scientific consortia evaluates all applications and re-

commends the most suitable projects + Ecology and climate change

i 4

8 - Biodiversity and conservation
Wassim DAOUD Megan CLAMPITT Daniel CRON Eric DUPONT Hugues DECAMUS

2. PONANT evaluates the technical feasibility of hosting

CSR Direct Head of Science Science Officer Science Officer Chief Engineer and facilitating their research. ’ Anthropogenic impaCts and micro-pollution
Irector
3. Scientists share with our passengers, report after
the cruise and publish their results.
’; 3 Project selection process
[

Christell HERNANDEZ Gwenael TRIVIDIC Jean-Philippe SAVY Anne SEVESTRE

Science project manager Science Officer Science Officer Chief Engineer ‘ SCIENCE PROJECT APPLICATION + e SCIENTIFIC ANALYSIS/VALUE NDEPENDANT COMMITTEE
@

TECHNICAL FEASIBILLITY ANALYSIS [EERSAANISRIELESI
@

Our strategics partners

PONANT Science collaborates with a range of strategic partners to ensure the program is of the highest calibre. PONANT PREP-UP + PROGRAM TENTTIVE
These include: LAB CONVENTION ALILE LAl - VES - ORI ... NO
PERMITS TO BEAPPLIED | | LOGISTIC 6
ORGANISATION

SCIENTIFIC COMITEES

v

THE ARCTI THE POLAR THE WORLD OCEAN THE FINAL

RESEA;CHC RESE/—?RCH c(c))UNcﬁ_C EXPLORER'S SCIENCE EXPERIMENT OPERATIONAL DETAILS Bl AGREEMENT POART SCIERCE
= ICEBREAKER INFRASTRUCTURE cLUB = ) .
S CONSORTIUM NETWORK ,C:> Provides an independent Y
& 2 committee of scientific experts :
<§( == toevaluateall applicationsand FINAL PAPERWORK M NN SEIENEE

. = . e

1 - ey o commens e mos s T AR e oS- p re B S eEmcan
S '5%1&5 POLARIN Wmu- S scientific projects. ;

Tie Irteemsoral fusinass abome
for Carperats Ccasn Raaporatity

v
ON-BOARD EQUIPMENT

SCIENCE OFFICER

METEO INSTITUTDE ~ NATIONAL CONSIGLIO  TECHNISCHE LOCEAN ! ! :
FRANCE RECHERCHE ~ OCEANICAND ~ NAZIONALE  UNIVERSITAT Provides advanced equipment
5 POURLE ATMOSPHE- DELLE HAMBURG =1 tomeasure key environmental DAILY OPERATION SCIENCE OFFICER
= DEVELOPPE-  RICADMINIS-  RICERCHE g and oceanographic parameters MEENGS EXPEDITION OFFICER
%) S RATION @y suchastemperature, salinity, :
= g TUHH = ocean currents and emissions,
& O] m *“w"‘ (@) - Z contributing to scientific
& F ) Teohnische  ((JCEAN RS . RAW RESULT MISSION REPORT
o b 4 onsiglio il iversitéat L S . - .
Prance [T U* cmpeene | Unvorsiat | (> Rl research and the protection EQUIPMENT AND SAMPLES UNLOADED P P y g FEEDBACK
N of marine ecosystems.

SCIENTIFIC PROGRAM REPORT 2023 SCIENTIFIC PROGRAM REPORT 2023



AVAILABLE

EQUIPMENT

Le Commandant Charcot was built with dry and wet laboratories, constantly improved by pooling
equipment’s needs according to the specific requirements of scientists on board. The following

equipment is currently available on the ship:

Communication: V-sat,
OneWeb, Starlink

Solar radiation
monitoring

)) PONANI

Dry laboratory
Server room (Scientific data server, Inertial

Measurement Unit)

Travocean Tube (moonpool)

EENEEEEEE
EEEEEEEE
— Bridge/navigation

Wet laboratory (Ferry box,
Hull temperature & constraints monitoring

pCO2 analyzer, sample’s freezers,
side shell-door)

SCIENTIFIC PROGRAM REPORT 2023

AVAILABLE

EQUIPMENT

Meteorological and oceanographic
recording station
Ice thickness

measurement (SIMS)

Stereoscopic Camera
(ice monitoring)

BRI

<

room deck 8

Sonar room

Scientific equipment room (Thermosalinograph,
Sound Velocity Sensor, Peristaltic & sinusoidal pumps)

Hydrographic
echo sounder (EA440)

SCIENTIFIC PROGRAM REPORT 2023
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AVAILABLE

EQUIPMENT

AVAILABLE

EQUIPMENT

METEO
FRANCE

Oceanographic winch Bl Wetlab
Pyranometer, Ikl PCO2 Il Rosette,
Carousel Water SampterETube TVO
moonpool Ml Inertial measurement
B scientific echosounder EA440.

Drylab Bl Ferrybox

Deep Trekker Revolution
Mini SVS EEll Weather station
Bsins Underway system.

SCIENTIFIC PROGRAM REPORT 2023 SCIENTIFIC PROGRAM REPORT 2023



2023

ITINERARIES

PONANT Science is helping researchers to reach hardly accessible ecosystems such as polarice and
the tropical ocean deeps. The itineraries of 2023 were:

USHUAIA/USHUAIA PROJECT ABOARD

19/12/2022 to 02/01/2023

BASE

‘ 02/01/2023 to 16/01/2023

Antibiotic resistance in Antarctica ‘

‘ 17/11/2023 to 29/11/2023

EXPLORANT ‘

‘ 17/11/2023 to 29/11/2023

Satellite sea surface salinity ‘

17/11/2023 to 29/11/2023

SEASON 3

27/12/2023 to 08/01/2024

C-BIRDS

29/11/2023 to 13/12/2023
13/12/2023 to 27/12/2023
27/12/2023 to 08/01/2024

climate-active gases in Southern Ocean waters

Autonomous Measurement of primary
productivity, photophysiology and

29/11/2023 to 13/12/2023
13/12/2023 to 27/12/2023

AIR-BIO

LYTTELTON/USHUAIA PROJECT ABOARD

16/01/2023 to 14/02/2023

Phytoplankton distribution and diversity
accross poles

14/02/2023 to 12/03/2023

EXPLORANT

géogra
-

GROEMLAND

J’..

i
i

REYKJAVIK'®SLANDE

W Pote Nord
e

"\ Bonguise

USHUATA

Flights Santiago [Chile
- P lr\RGENIINA

v
Droke Passage \

A Antarctic
Peninsula

Bellingshousen / Pack ice
Sea

The Guflet
“e Pourquoi Pas Island
Charcotlsland = i

. Marguerite Bay

ITINERAIRE :
% Vol Santiaga
ARGENTINF @USHUAIA
Pagsage de Qroke)
3 _...Lercle pofaire
lle Charcot-f
Mer de Sellingshausen

BOngUseE:,
. lle Pierre-|*

Merethmundsen]| 5 ore de Marie Bgrd

Marde Rass %

S ANIRCTIOUE

TIcsBaIIEng‘; 4

NOUYELLE-ZELANDE ¥
LYTTELTON @~

REYKJAVIK/
{ LONGYEARBYEN PROJECT ABOARD

USHUAIA/MONTEVIDEO

12/03/2023 to 29/03/2023

PROJECT ABOARD

Biodiversity of Antarctic and sub-Antarctic

Ecosystems (BASE)

‘ 22/06/2023 to 10/07/2023 ‘ ‘ GOOD-IMDOS
i - ‘ 26/08/2023 to 10/09/2023 ‘ ‘ ELENO
(SPITZBERG
@ LONGYEARBYEN
URUGUAY @ MONTEVIDED
¢ {CHILE
4 Paris Atlantic
: 4, FI|gh'lSam|ago \  Ocean
" h| {-' \

South Georgia
USHUMA .QJUU Shetland sl

\ slonds
Drake »
Passage

-
| South Orkneys

WEhlorth Antarctic Peninsula
Y4 Weddell Sea

lce flass
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Projects details p.28

2023

ITINERARIES

REYKJAVIK/REYKJAVIK PROJECT ABOARD

15/05/2023 to 25/05/2023

Drivers of trophic interaction structures in Arctic
environments

‘ 25/05/2023 to 08/06/2023 ‘ ‘

NANOPLARCTIC ‘

‘ 25/05/2023 to 08/06/2023 ‘ ‘

NFIX ‘

Geogrophic North Pole
L]

Pack ice

\-. Franz Josef Land

"-.‘SPITSBERGEN
+— Nordvest-
Spitzbergen
‘ Natianal Park
Flights Paris 4@ ONGYEARBYEN

GROENLAND — fotede

Biosseville Ranguise

Régian
dAmmassalik 4 Y
ile Storo,.-
. A
Tasilag ™~ —_ %
S \
N ISLANDE
Détroit du i O
Danemark ey
o
REYKJAVIK

LONGYEARBYEN/
LONGYEARBYEN PROJECT ABOARD

‘ 27/07/2023 to 11/08/2023 H PHENOLIGHT ‘
27/07/2022 ‘ ‘ NANOPLARCTIC
‘ 11/08/2023 to 26/08/2023 H SEAICE ‘

‘ 11/08/2023 to 26/08/2023

PARTICIPATION

11/08/2023 to 26/08/2023

ABPR-FO (long term)

REYKJAVIK / NOME PROJECT ABOARD

‘ 11/09/2023 to 12/10/2023 ‘ ‘

PhytoChAOs ‘

‘ 11/09/2023 to 12/10/2023 ‘ ‘

ArcticAir ‘

PUNTA ' ARGENTINA
ARENAS

CHILE %, Orake Passoge

.\‘\\

Weddell Sea

Puack ice

From ' ToUSHUAIA Flights Santiago (Chile)

@NOME

® “ISLANDE

REYKJAVIK: @

GROENLAND |

Buaie G‘L 1
Diska | \
Détroit de | |
Banguise fle Lancaster & / Nyuk
Mer de Beecheg ~—/ _Prins
Beaufort Détrait de ey 4 Chrstign
McClure —. "5 Sund
SFond,
e & e I'."IJIE__E.-"
Banks® 'Y
Nuwg{m(m

ALASKA . [Bifces Cercle polaire

s
X Seatile Arctigue

Pole Nord
géagraphique

PUNTA ARENAS/USHUAIA PROJECT ABOARD

‘ 03/11/2023 to 17/11/2023 ‘ ‘

MAPPINGCARBON

03/11/2023 to 17/11/2023

BASE

03/11/2023 to 17/11/2023

MicroWorlds
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2023 2023

PROJECT FOCUS PROJECT FOCUS

PONANT Science aims to bring scientists to ecosystems that are difficult to reach to collect unique
data. But it’s not just a vision. This science program is already underway, inspiring a new vision of
exploration. Here are a few of the projects supported in 2023.

KEY FIGURES 2023
DEFINING KRILL SANCTUARIES

FOR WHALES
Recording whale populations to estimate the amount of food l ’265 NIGHTS ON BOARD

they need and guide plankton fishing quotas.
Number of nights offered onboard

to scientists during our partnerships.

24 ACADEMIC AND
INSTITUTIONAL PARTNERSHIPS

Collaborations with universities, NGOs and research

STUDYING OCEAN CIRCULATION institutes to conduct environmental and marine studies.
AND SEA RISE LEVEL '

sing sensors to take seawater samples to understand how
ghe frctic Oce;n its reacting ;[o climaie chtange. t 25 SCIENTIFIC EXPEDITIONS

Number of cruises integrating scientific missions
and conferences given by experts on board.

72 RESEARCHERS ON BOARD

Number of scientists and experts invited to take partin
cruises to carry out research.

DOCUMENTING THE IMPACT
OF NANOPARTICLES

Studying nanoparticles in the Southern Ocean to understand their
impact on marine life and the exchange of matter between organisms.

' Q As a pioneer in exploration cruises, PONANT considers science
as an important pillar of its sustainable and innovation strategy.
That’s why, we decided to fit our last vessel Le Commandant
Charcot with two well equipped laboratories.

Wassim DAOUD Since 2021, we were happy to welcome almost 200 worldwide
MESURING DEOXYGENATION scientists and to give support to 60 scientific projects. In 2023,
OF THE ARCTIC OCEAN we are recognized as a member of POLARIN consortium for
Analysing oxygen, zooplankton and microplastic levels to better international polar research. Thanks to the commitment of
understand the effects of climate change. our staff, we continue to work humbly to enhance our scientific
contributions and involve our fleet into research programs. ’ ’

SCIENTIFIC PROGRAM REPORT 2023 SCIENTIFIC PROGRAM REPORT 2023



DEFINING
KRILL SANCTUARIES
FORWHALES

UL r Y SRR
UMMARY | BALEEN WHALE ABUNDANCE AND DISTRIBUTION
IN KEY SOUTHERN OCEAN KRILL FISHING GROUNDS

Recording whale populations in the Southern Ocean to estimate how much
food they need and introduce fishing quotas for krill to prevent overfishing
from depleting the stock.

m The Southern Ocean
m The University of Tasmania (UTAS), Australia

The team identified and recorded baleen whales to provide important data
on population abundance and distribution.

Baleen whales play an important role regulating the ocean’s food chain
and keeping crucial nutrients cycling through the ocean.

By understanding their spatial foraging ecology, this project will inform

management plans to keep krill harvests at sustainable levels and help whales
stay resilient in the face of a changing climate.

12_22 64.83S,59.15W /
- 65.31S, 58.98W
cruises the coordinates of the most

enable abundance southerly occurrence (1) Study published in: Frontiers in Marine Science.
estimates for humpback of humpback whales in ) Study published in: Marine Mammal Science.
and fin whales? the western Weddell Sea?

SCIENTIFIC PROGRAM REPORT 2023

INTERVIEW

ANGUS HENDERSON
Principal Investigator for Polar Whale Watch and PhD candidate at IMAS

By learning about baleen whale populations in the Southern Ocean, Polar Whale Watch is trying to
estimate how much food they need to inform krill fishing management.

What was the goal of your project?

The west Antarctic peninsula, below Argentina, is an impor-
tant krill fishing region and has lots of overlap between fi-
shing, predators, tourism and climate change. As PONANT’s
ship moves through the ocean, our observers record whale
sightings along with data like GPS coordinates and weather
conditions. Being able to keep returning to the poles en-
ables us to see changes over time and space.

What did you learn through your research?

During our 2021 expeditions, we collec-
ted the first humpback sightings in the
(newly ice-free) western Weddell Sea,
which gives us interesting insights into

the impact of global warming. We’re
writing two more papers: one on how
baleen whales overlap with krill fi-
shing, and the other on their climate
redistribution. And we've concluded
that tourist vessels are a great way of
collecting data so we hope to return to
the Ross Sea with PONANT for another
field season.

'Q During our 2021
expeditions, we collected

the first humpback sightings

in the (newly ice-free) western
Weddell Sea, which gives us
interesting insights into the
impact of global warming. @ @

What is it like working with PONANT?

PONANT has been really supportive of our researchers,
especially through COVID when it was challenging to get
scientists in the field. A lot of other projects fell through but,
thanks to PONANT, we were able to get a great dataset for
that year.

Le Commandant Charcot has private spaces, separated
from guest areas, where researchers can conduct
theirwork. There’s lots of cool gear and having
metrics like GPS, real-time weather and sea
surface temperature given to us directly
from the ship (more accurate than from
satellites) at the end of the voyage was
super useful. You don’t get that on
other ships. We're grateful to PONANT
for hosting us so we can get good vo-
lumes of useful data for our project.

What were your highlights from the
field?

It's really cool to see the emperor pen-

guins and crabeater seals - species that are

usually hard to reach. The capability of the ship

is pretty impressive and you're able to go to places

that are rarely surveyed. We also spent some clear, calm

Antarctic evenings on the vessel with the sun setting and

humpback whales all around the ship. You could even hear
them breathing.

What are your top tips for researchers who want to ap-
ply to join a PONANT vessel?

Working with PONANT is great for projects that are agnos-
tic about exactly where they go. If you're open to collecting
data from a region but don’t mind the exact site, you'll be
well suited. It's good to make the most of opportunities
that come up: although you can't expect the ship to stop for
your benefit for long periods, if there’s time in the schedule
for a brief stop, you could collect extra data.

SCIENTIFIC PROGRAM REPORT 2023



Pressure measured
4.2km deep 1.3m tall

Every 15 minutes
For 5 years?

PROJECT 2

STUDYING
OCEAN CIRCULATION
AND SEA RISE LEVEL

| -
SUMMARY | THE ARTIC BOTTOM PRESSURE RECORDER

WHAT Undertaking the measurement of ocean bottom pressure in the Arctic to

collect continuous and comprehensive data on the environmental changes
occurring in this region.

Geographic North Pole

The Polar Science Center of the University of Washington (USA) funded by
NASA

The team deployed the Arctic Bottom Pressure Recorder - Follow On (ABPR-
FO) at a depth of 4.2km, where it records pressure every 15 minutes for a
period of five years, and utilizing the system’s acoustic transducer to transmit
data to the ocean’s surface without the need to physically retrieve the
instrument through sea-ice.

The deployment of the Arctic Bottom Pressure Recorder - Follow On (ABPR-
FO) at a depth of 4.2km for five years allows for continuous data collection,
filling a multi-year gap in observations at the North Pole. The system's
acoustic transducer facilitates data transfer without the need for physical
recovery through sea-ice. This new data will enhance our understanding of
long-term trends in the Arctic and validate observations from the Gravity
Recovery and Climate Experiment - Follow On satellite (GRACE-FO),

contributing to improved climate change research and predictions.

The ABPR-FO system is

1m diameter wide (at its anchor base)
~30cm diameter wide (above the anchor)

~145kg heavy in air (1) Marine Technology Society Journal.

SCIENTIFIC PROGRAM REPORT 2023

INTERVIEW

DR. ANA CECILIA PERALTA FERRIZ & DR. JOHN GUTHRIE
Principal Research Scientists for ABPR-FO

By measuring changes in the ocean bottom pressure (OBP) at the North Pole seafloor, ABPR-FO hopes
to end a multi-year gap in observational data and better understand the Arctic’s changing conditions.

What was the goal of your project?

Cecilia: This project follows on from a larger program that
ended in 2015 which, among other things, used an Arctic
Bottom Pressure Recorder that sat on the seafloor close
to the North Pole and measured changes in pressure

over time - think of it like measuring the weight

of the water column and air above the de-

vice. This sensor validated data collected
by a satellite called GRACE (the Gravity
Recovery and Climate Experiment).

Thanks to NASA funding, we’ve been
able to restart these observations

- this time building the sensor our-
selves - to validate the new satellite:
GRACE Follow-On. We call this instru-
ment the Arctic Bottom Pressure Re-
corder - Follow On (ABPR-FO) and it’s
designed to last for five years. We hope

it can be used in combination with future
instruments like this one to give us a pressure
record at the North Pole continuously for over 10
years, collecting long-term observations that
help us understand changes in the Arctic,
such as sea level rise and ocean circula-
tion.

Each year, we need to return to the
North Pole to collect the data acous-
tically. Joining PONANT'’S cruises has
allowed us not only to deploy the in-
strument at the North Pole, but also to
get right on top of the instrument to get
the information on a yearly basis.

What did you learn through your re-
search?

Cecilia: It was a brilliant surprise that we didn’t

have any data gaps in our first year of results. You usu-
ally have to pull this type of instrument out of the water to
collect the data but our battery lasts for five years so, if we
can return every year, we'll be able to produce long-term
observations without any gaps in our dataset. So far, our
data correlates outstandingly with the satellite data, which
is really promising.

What was it like working with PONANT?

John: Previously, we’ve worked from Russian ice camps

but weather conditions and geopolitical events have

meant this wasn’t possible for the past few years. So, when

we learned Le Commandant Charcot was going to

the North Pole, we saw a fantastic opportunity

to continue our project - people go to the

North Pole occasionally, but it's hard to

find a research program that visits every
year.

Cecilia: Working with PONANT has
been a great choice for our project.
We've been very lucky that the expe-
dition team has opened their doors

for us to join them and their guests

on these voyages. The ship is beauti-
ful, the conditions are amazing, and the

labs are really well equipped.

What were your highlights from the field?

John: I've been to the Arctic a lot but | think the

only time I've seen a bowhead whale was from

Le Commandant Charcot in 2022. That was

wonderful. It’s also nice to spend some

time in some of the more remote fjords,

which is something we aren’t usually

able to do with our work. And cruising

_ along on a ship that's so capable of

E A Y bustmgthro.ugh'the seaiceis certainly
one of the highlights.

What are your top tips for other re-
searchers considering applying to join
a PONANT vessel?

Cecilia: It's good to be flexible on these
types of voyages. There are many things that can
change plans — weather, ice conditions, illness etc. — and
you'll need to adapt. Communicate as clearly and openly
as you can, especially with the science coordinator and the
captain. Also, respect the fact that we're not paying passen-
gers. Taking this opportunity means that some of the rules
are different from those of a research vessel.
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SUMMARY | NANO(SOUTH)GATE ‘

Studying nanoparticles (including plastic, Titanium dioxide and soot) in the
Southern Ocean.

The Great Arctic ‘
|

International Research Laboratory Takuvik, University Laval and Centre
National de la Recherche Scientifique

using pumps, ice corers, snow tanks and marine snow catchers. Samples

were stored and taken to the Takuvik laboratory where they analysed them to |
detect, identify and characterise the size, shape and source of anthropogenic
nanoparticles (ANPs).

“ The team collected sea ice, snow, sediment, organic particles and seawater

There is currently no data on ANPs in the Southern Ocean but it is believed
they are more likely to accumulate and concentrate here than the Arctic
Ocean because of the Antarctic Circumpolar Current (ACC). This project

is addressing the urgent need to document the presence, distribution,
movement and effects of ANPs as well as theirimpact on living organisms and
the food web.

¢ ¥
The team took: 20 litres of seawater Study publist
280 litres of seawater samples is filtered to produce Environmental

60 litres of snow samples 100ml of concentrated water Technology (Jul 2024) .
&23 ice cores after 12 hours of filtration Y :
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INTERVIEW

JULIEN GIGAULT
Principal Investigator for NANOPLARCTIC

Studying and characterising the densities of nanoparticles in the polar region.

What was the goal of your project?

As humans, we're putting a lot of pressure on the Arctic and
we're not sure what the side effects will be. NANOPLARCTIC
came from a larger project that tried to document the pre-
sence of anthropogenic particles (ANPs), such as nanoplastics,
nano ashes and inorganic nanoparticles in the Arctic basin.

The first stage of our project is to document as
much as we can about the distribution of
nanoparticles in different regions. This in-
volved deploying an instrument from the
ship to collect large amounts of water
and this was then concentrated to ex-
tract the nanoparticles. The samples
were taken back to the lab so we
could try to measure and categorise
the particles.

This documentation will help us with
the next step, which is to publish our re-
commendations on policies that can pro-
tect this important ecosystem.

What did you learn through your research?

We’'re still in the process of analysing all our particles. We're
particularly focused on trying to determine which particles
have come from local sources, which includes community
practices such as mining activities and some tourist boats,
and which have been brought to the sub-Arctic area by air
or oceanic currents.

We're also building a library of the different particles and
categorising them by source: did they come from wildfires,
urban fires, plastic, mining, shipping, cruising or another
human activity. We're looking forward to disseminating this
information when it’s ready to be published.

What was it like working with PONANT?

We applied to the ARICE platform to find an icebreaker in
the area of the Arctic basin that we wanted to target and
were invited to partner with PONANT.

For each leg of the journey, we have a coordinator who helps
us organise and manage all the sampling tools, equipment and
installation in the lab. The scientific coordinator (the Science
officer), deck team and expedition team were helpful and the
scientific instruments installed in the lab were very good.

Although we’re joining a tourist vessel (and so our itinera-
ry was driven by the passenger requirements - we didn’t
decide where to go), our scientific work was kept separate
from the passenger expeditions: we went out separately on
a different boat and had a different snowmobile to get onto
the ice. With ARICE we have submitted a 3-year project that

will support the ANR project that we obtained in 2023.

What were your highlights from the field?

We were working really hard on our voyage
so there wasn’t much time to take in
the sights of the Arctic. But, from a
scientific point of view, it was a great
trip because we were able to achieve
what we wanted for our project.
Documenting nanoplastics for the first
time in this unique region was very ex-
citing - these are precious samples
that could help us generate important
data for our project.

' Q Our project aims
to document nanoparticle
distribution in the Arctic
by deploying instruments
from the ship to collect
and extract samples. 99

What are your top tips for other researchers conside-
ring applying to join a PONANT vessel?

Communication is really important - both before and du-
ring your trip. Be really clear with PONANT’s scientific offi-
cer about what you need for your research and they will be
able to help you. You'll be introduced to the PONANT team
several weeks before your departure so there’s plenty of
time to plan everything with them.

There’s important scientific work to be done during your
trip so, even though this is a tourist vessel, stay professional
and focus on your science.
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MESURING

DEOXYGENATION OF

stations

THE ARCTIC OCEAN

Analysing the role of warming and meltwater on oxygen levels and ocean
acidification, monitoring zooplankton, documenting microplastics and
providing crmcal new knovvledoe into these areas.

The Atlantic sector of the Arctic Ocean

GEOMAR Laboratory (Germany)

layers of the water, took water samples and collected microplastics t. They
also took high-res images of zooplankton to study distribution patterns.

The Arctic is one of the most rapidly warming regions on the planet. This
causes melting sea ice, deoxygenation and ocean acidification which has a
significant impact on the whole food chain.

This project will try to better understand the impacts of climate change and
pollution on the Arctic so we can find ways of protecting it.

The team measured salinity, temperature and dissolved oxygen in the surface

Oxygen saturation levels | The UVP6 Microplastics detected

were unexpectedly low | Capturedimagesat~10Hz | i, 39 of 66 individual net tow
o & could identify particles of Satallbut 5 stations
Often below 95% in the surface organisms between approx.

layers of the East Greenland 1to 100 mm
Current
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INTERVIEW

AARON BECK
Microplastics Lead for GOOD-IMDOS

Over a five-year period, the GOOD-IMDOS team is monitoring and analysing oxygen saturation levels,
zooplankton distribution and microplastic pollution in the Atlantic sector of the Arctic Ocean. This
work aims to provide critical knowledge on deep ocean oxygen levels as well as how climate change

and marine litter affects marine life and biogeochemistry in the high latitudes.

What was the goal of your project?

Our project explores the impacts of climate change and
pollution in the Atlantic sector of the Arctic Ocean. In parti-
cular, we are exploring how the dynamics of zooplankton,
microplastics and ocean oxygen change over time within
the region, ideally over a five-year time series.

The polar regions are one of the areas where
we see many effects of climate change most
strongly. This is an interesting part of the
world oceanographically because of
the link between the North Atlantic
Ocean and the Arctic. These interfaces
between different ocean basins - and
water exchange between the surface
ocean and the deep - is where all
sorts of interesting things happen.

What did you learn through your re-
search?

We’re still in the process of taking our mea-
surements but we have found lower oxygen le-

vels than expected, which was interesting. Over the

coming years, it will be exciting to see if we can verify those
results and understand the implications.

We've also seen a significant difference between plastic
pollution levels in different areas: we saw very low levels
of plastic pollution around the Greenland coast while Sval-
bard was heavily polluted, particularly from fishing gear. It
probably had the most plastic material I've ever sampled!

What was it like working with PONANT?

It's an interesting idea that you can do good scientific work
from a non-scientific platform, especially with PONANT’s
efforts to build labs into the infrastructure of the ships.

Being able to access these regions on small ships and with
short timescales is unique. Most research trips have to be
planned at least a year or two ahead and it's normal to
have a relatively constrained regional focus. | don't know of
any other research platform where you can keep returning
to these regions over several years to sample different loca-
tions without long planning lead times.

We also enjoyed the level of passenger interest in our work.
Once the guests learned we were studying plastic debris,
they would do cleanups on every beach visit. We'd come
back to the lab and find piles of plastic or fishing nets that
passengers had collected for us!

What were your highlights from the field?

This was the first time I've ever been to the Arc-
tic and it was phenomenal to be on the sea
ice. | also loved sampling the varied eco-
systems surrounding Svalbard: the gla-
ciers, fjords, rocky coasts and cliffs.
The voyage enabled us to access lots
of interesting areas for our microplas-
tics work and generate a nice dataset
for the initial phase of our project. We
wouldn't have been able to do that
without joining PONANT’s cruises. Oh,
and the food is very good!

@@y found significant
differences in plastic
pollution levels between areas,
with Greenland showing low levels
and Svalbard heavily polluted,
particularly from fishing gear. 99

What are your top tips for other researchers conside-
ring applying to join a PONANT vessel?

Be aware that some scientific initiatives work better with
the tourism program than others. For example, we could
easily collect microplastic samples while passengers
were out but lowering CTD casts to collect water column
samples takes much longer and there’s not always enough
time to stop, especially if the sampling location is less inte-
resting for passengers.

Be prepared to be flexible even more than you would on
a research vessel because the science has to fit in with the
passenger schedule.
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HEAD INSTITUTION,
COUNTRY CODE

Millennium Institute

2023

PROJECTS

TITLE

Biodiversity of Antarctic and sub-

EXPEDITION METRICS

4 participants

GEOGRAPHIC AREA

Weddell sea

Antarctic Ecosystems (BASE) 14 days
Ushuaia/Ushuaia
19/12/22 t0 02/01/23
Centre Hospitalier Antibiotic resistance in Antarctica 3 participants Charcot Island & Peter 1st Island
Hyéres 14 days

Ushuaia/Ushuaia
02/01/23 to 16/01/23

HEAD INSTITUTION,
COUNTRY CODE

GEOMAR, DE

2023

PROJECTS

TITLE

GOOD-IMDOS :

EXPEDITION METRICS

4 participants

GEOGRAPHIC AREA

Greenland North East & Spitzberg

Oregon State

Phytoplankton distribution and

3 participants

Charcot Island & Peter 1st Island &

University (BB Cael) | diversity across poles 28 days Ross sea & Subantarctic Islands
+Ulaval Ushuaia/Lyttelton

16/01/23 to 14/02/23
EXPLORANT Il EXPLORANT (EXPLORing the 3 participants Charcot Island & Peter 1st Island

marine ANTarctic realm)

26 days
Lyttelton/Ushuaia
14/02/23t0 12/03/23

& Victoria Land & Subantarctic
Islands

Millennium Institute

Biodiversity of Antarctic and sub-

4 participants

Weddell Sea & Sandwich Islands &

Antarctic Ecosystems (BASE) 17 days South Georgia
Ushuaia/Montevideo
12/03/23 t0 29/03/23
Biodiversity Research | Drivers of trophic interaction 2 participants Greenland North East
Institute (IMIB), ES structures in Arctic environments 10 days at sea
Reykjavik/Reykjavik
15/05/23 to 25/05/23
Takivik laboratory NANOPLARCTIC- characterize 2 participants Greenland North East
the presence of nanoparticles in 14 days at sea
multiple abiotic compartments in 25/05/23 to 08/06/23 North Pole

the North Pole area.

Reykjavik/Reykjavik

2 participants

15 days at sea

27/07/23t0 11/08/23

Longyearbyen/
Longyearbyen

Global Ocean Oxygen Decade - 18 days at sea
Global Ocean Observing System 22/06/23 to 10/07/23
Reykjavik/
Longyearbyen
Yale University, USA | PHENOLIGHT : 1 participant North West Passage
Phenomenology of light in the 15days at sea
Arctic environment: ethnography 27/07/231t0 11/08/23
of expedition Longyearbyen/
Longyearbyen
Université de ARCTIC BOTTOM PRESSURE 2 participants North Pole
Washington RECORDER : ABPR-FO (long term) 15 days at sea
11/08/23 to 26/08/23
Longyearbyen/
Longyearbyen
Alfred Wegener Sealce: Arctic and Antarctic Sea Ice | « 1 participants North Pole
Institute (AWI), DE - Thickness variability and Change, | - 15 days at sea
Ice Loads and Navigability 11/08/23 to 26/08/23
Longyearbyen/
Longyearbyen
University of Oulu, FI' | PARTICIPATION: Advancing visitors’ | - 2 participants North Pole
participation in citizen science: the | - 15 days at sea
new appeal for the Arctic? 11/08/23 to 26/08/23
Longyearbyen/
Longyearbyen
Institute of Polar ELENO : Habitat template, 4 participants North Pole
Sciences (CNR-ISP), | microbial signatures and iconic life | - 15 days at sea
IT in a changing Arctic ocean 26/08/23 to 10/09/23
Longyearbyen/
Reykjavik

Duke University, USA

NFIX: Response of Nitrogen Fixation
in Lichens and Mosses to a Rapidly-
Changing Arctic Environment

2 participants

14 days at sea
25/05/23 to 08/06/23
Reykjavik/Reykjavik

Greenland North East

Alfred Wegener
Institute (AWI), DE

PhytoChAOs Assessing impacts
of phytoplankton community
changes in two climate-sensitive
arctic ecosystems

4 participants

31 days at sea
11/09/23t0 12/10/23
Reykjavik/Nome

North West Passage
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Northumbria
University, UK

ArcticAir: characterize airborne
communities in the Arctic region
and the risks of microbial invasion

2 participants

31 days atsea
11/09/23 t0 12/10/23
Reykjavik/Nome

North West Passage
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HEAD INSTITUTION,
COUNTRY CODE

Universidad Mayor,
Faculty of Sciences
Center for Genomics,
Ecology and the
Environment, CL

2023

PROJECTS

TITLE

Biodiversity of Antarctic and sub-
Antarctic Ecosystems (BASE)

EXPEDITION METRICS

1 participant

14 days at sea

Punta Arenas/Ushuaia
(03/11/2023 to
17/11/2023)

GEOGRAPHIC AREA

Snowhill Island & Weddell Sea

CSIRO Oceans and

MAPPINGCARBON: Mapping the

3 participants

Snowhill Island & Weddell Sea

HEAD INSTITUTION,
COUNTRY CODE

Queen Mary
University of London,
UK

2023

PROJECTS

TITLE

AIR-BIO: The atmospheric
ecosystem over Antarctica

EXPEDITION METRICS

2 participant

14 days at sea
Ushuaia/Ushuaia
29/11/2023 to
13/12/2023

2 participant

14 days at sea
Ushuaia/Ushuaia
13/12/2023 to
27/12/2023

GEOGRAPHIC AREA

Charcot Island
&

Bellingshausen Sea

Ecole Pratique
des Hautes Etudes

C-BIRDS - Counting seabirds
from Cruising ships: A protocol

2 participant
12 days at sea

Weddell Sea

Atmosphere, AU carbon stocks of kelp forests 14 days
in the Snowhill Islands and & Punta Arenas/Ushuaia
Weddell Sea 03/11/2023 to
17/11/2023
Millennium Institute | Biodiversity of Antarctic and sub- 4 participants Snowhill Island & Weddell Sea
Antarctic Ecosystems (BASE) 14 days at sea
Punta Arenas/Ushuaia
03/11/2023 to
17/11/2023
EXPLORANT Il EXPLORIing the marine ANTarctic 3 participants Snowhill Island & Weddell Sea
realm 12 days
Ushuaia/Ushuaia
14/02/23t0 12/03/23
Institute of Marine SATELLITE SEA SURFACE 2 participants Snowhill Island & Weddell Sea
SALINITY: Satellite Sea 12 days at sea
Sciences (ICM-CSIC), | Surface Salinity assessment close Ushuaia/Ushuaia
ES to the ice edge in the Southern 17/11/2023 to
Ocean 29/11/2023
University of SEASON 3: Baleen whale 2 participants Snowhill Island & Weddell Sea
Tasmania, AU abundance and distribution in 12 days at sea
key Southern Ocean krill fishing Ushuaia/Ushuaia
grounds 17/11/2023 to
29/11/2023
Department of Autonomous Measurement 2 participants Charcot Island & Bellingshausen Sea
Earth, Ocean of primary productivity, 14 days at sea
and Atmospheric photophysiology and climate- Ushuaia/Ushuaia
Sciences, University | active gases in Southern Ocean 29/11/23t0 13/12/23
of British Columbia, | waters Charcot Island & Bellingshausen Sea
CA 2 participants
14 days at sea
Ushuaia/Ushuaia
13/12/23t027/12/23 | Weddell Sea
2 participants
12 days at sea
Ushuaia/Ushuaia
27/12/23 10 08/01/24

(EPHE), FR for monitoring climate change Ushuaia/Ushuaia Charcot Island & Peter 1st Island &
impacts on Antarctic biodiversity 27/12/2023 to Victoria Land & Subantarctic Islands
08/01/2024
UMR MARBEC ANITA: Pathogens and 2 participants Weddell Sea
(Université de ANtibioresistance associated to 12 days at sea
Montpellier, CNRS, plastlc: Threat in Antartic waters? Ushuaia/Ushuaia
IRD, Ifremer), FR 27/12/2023 to
08/01/2024
University of Oulu, FI' | PARTICIPATION: Advancing 2 participants North Pole
visitors’ participation in citizen 15days at sea
science: the new appeal for the 11/08/23 to 26/08/23
Arctic? Longyearbyen/
Longyearbyen
Institute of Polar ELENO : Habitat template, 4 participants North Pole

Sciences (CNR-ISP),
IT

microbial signatures and iconic
life in a changing Arctic ocean

15 days at sea
26/08/23 to 10/09/23
Longyearbyen/
Reykjavik

Alfred Wegener
Institute (AWI), DE

PhytoChAOs Assessing impacts
of phytoplankton community
changes in two climate-sensitive
arctic ecosystems

4 participants
31days at sea
11/09/23 to 12/10/23)
Reykjavik/Nome

North West Passage

Northumbria
University, UK

ArcticAir: characterize airborne
communities in the Arctic region
and the risks of microbial invasion

2 participants
31daysatsea
11/09/23 to 12/10/23)
Reykjavik/Nome

North West Passage
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