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Cross contribution of satellite and seal’s oceanographic
observations for a better understanding of the Southern Ocean:
from large to fine scale
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To observe the ocean is critical to understand the earth thermal unbalance (0.5-1W/m?;
IPCC, 2013): due to energy accumulation and storage
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Human Influence on land

von Schuckmann at al., 2015,
Nature Climate Change




The Global Ocean:
Oceanographic blind spots
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von Schuckmann at al., 2015, Nature Climate Change
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Anomalie de température de surface en 2010 relative a la moyenne établie sur la
période 1951-1980 en fonction de la latitude

Hoegh-Guldberg & Bruno, Science ,2010, Roemmich et al., Nature climate change 2015



Since 2003 simultaneaous study of the at sea ecology of
southern elephant seals and acquisition of oceanographic
-~ data :
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A continuous and a deep diver!

24h of an elephant seal life
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Mean diving depth: 500m (max 2000 m)
Mean dive duration: 21 mn (max : 90 mn)

Surface time between two dives: 2-3 mn
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me Mean number of dives per day: 60 (50-80)

0 to 2 km horizontal travel in a dive
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They cover thousands of kilometers within the
Southern Ocean to forage
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Kerguelen

Temperature Section Kerguelen to Antarctica ' -
March-June 2004 Seal 9934 (Guillaume) |
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Depth (m)

Currently the only operational system to collect high
frequency oceanographic data within the Southern Ocean
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Depth (m)
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Currently the only operational system to collect high

frequency oceanographic data within the Southern Ocean
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s Argos/GPS beacons
Accelérometers
Elephants seals are :
predators of g
I mesopelagic fishes
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Objectives:

Contribute to the observation of Polar Oceans
Validation of satellite measurements by in situ-ones

Prolonged surface observation from the space to the water
column

Contribute to scientific programmes and research at the
interface between ecology and oceanography



Des progres considérables ont été accomplis en terme de quantité et de la qualité des

données océanographiques collectées. Cependant il subsiste des manques important
pour évaluer correctement le contenu thermique de I'océan global
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Temperature and ocean color
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... High frequency Temperature (1Hz) precision 0.02°C
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Highh resolution reconstruction of Chl-a field using light —fluorescence
profiles
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profile can be defined by 3 coefficient s and 2 08:00 11:00 14:00 17:00
values (transmission of more data through
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Bayle, et al. (2015) Moving toward finer scales in oceanography: predictive linear functional model of chlorophyll-a profile from
light data Progress in Oceanography



Sea-lce extent and thickness
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Estimation of the quantity of g
sea-ice produced:
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CHARRASSIN J.B., et al. (2008) Southern
Ocean frontal structure and sea ice
formation rates revealed by elephant seals.
Proceedings of the National Academy of
Sciences 105:11634-11639



Ocean Salinity
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Pellichero, V., Sallée, J.B., Schmidtko, S., Roquet, F., Charrassin, J.B., 2016, i
The ocean mixed-layer under Southern Ocean sea-ice: seasonal cycle and 36 38 ] 342 34 U6
forcing, JGR ML salinity (PSU)
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Acousonde
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In-situ estimations from the noise level recorded by

SES when diving
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Measur the surface topography of
the ocean (sea height)
(JASON, SARAL,
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Develop new approaches and tools at the interface between

physical oceanography and marine ecology

Structuring effect of oceanographic conditions on biological

fields : from phytoplankton to mesopelagic resources
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Processus physiques structurant les champs de ressources biologique a A e
fine échelle Tentatives o _‘;ﬁ o
FRONT captures de proies 4
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www.meop.net

Marine Mammals Exploring the Oceans Pole to Pole

Some marine mammals travel thousands of kilometres to find their food, continuously diving to great

depths. By instrumenting them, it is possible to directly observe their foraging behaviour. Simultaneously,

we collect unique oceanographic data in the remote Polar regions.

The MEOP consortium (MEOP stands for "Marine Mammals Exploring the Oceans Pole to Pole") brings
together several national programmes to produce a comprehensive quality-controlled database of
oceanographic data obtained in Polar Regions from instrumented marine mammals.

MEOP-CTD dataset : 329565 profiles, 104 deployments, 772 1ags

AUSTRALIA D
BRAZIL
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CHINA
FRANCE
GER-ZAF
GERMANY |34

Latitude

<150 -100 -50 0 50 100 150
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World map showing the distribution of CTD profiles (i.e. vertical profiles of temperature
and salinity) currently available in the MEOP-CTD database.
More information on the data distribution can be found on this website.

The MEOP data portal

300,000 vertica! profiles of Temperature
and Salmity have been collected since 2004 in
the World Ocean by attaching tags on marine
mammals, such as Southem elephant seals.

In this website, you will find information about
the marine mammal tagging programs, and an

access pomt to the pubhcl\ available

Please let us know if you are using our data.
on if you want

Send us your ¢ t1
to suscribe to the newsletter. And don’t hesitate

to contact us (mail to 1 t) if you

have any question !!



Le MEOP gateway in
numbers

10 Nations : South Africa, Australia,
Brasil, Canada, China, Germany,
Great Britain, France, Norway,
United States.

19 Projects

517 429 profiles T/S (1197 tags)
available to the scientific
community

www.meop.net

Latitude

France-(Australia) : the only
continuous time series available
since 2004 for the Indian sector of
the SO.
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Water masses formation in-situ Chl-a data SO and quality

associated to the
interaction sea-ice/ocean
(J.B. Sallée, LOCEAN)

control
(KEOPS 2-LOV).
(S. Blain, H. Claustre, P.
Monestiez)

Validation SQG Method
SQG/
TOSCA-SWOT Océan
(P. Klein, P. Riviere, R.
Morrow)

Models : TOSCA-BIOCOSM

| ’ (M. Levy, J. Le Sommer)

An observing system to the service
of the scientific community

OST-ST : Oceanographic
landscape and « life-history »
SOERE-CTD-02 & of (sub-) mesoscale marine

CORIOLI§ e ecosystems
(G. Reverdin) B e A (F. D’ovidio)

Heat content of the SO. (K.
Von Schuckmann , Mercator

Sl Phytoplanktonic tupes (Physat)

and foraging performances of
elephant seals (S. Alvain)

TOSCA-NOISE

(collecte de données Volet 6 : Elephant seals Foraging

acoustique pluie et vent) Ecology (C. Guinet)
(PI. D. Cazau/J. Bonnel

ENSTA-B)
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http://biology.st-andrews.ac.uk/seaos/
http://www.annee-polaire.fr/api/MEOP

Les femelles éléphant de mer sont de = f
gros prédateurs de ressources eC fOﬂCI.
mésopélagiques (Poissons lanternes) carlsberqi

Electrona antarctica (74 mm)

\
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Electrona carlsbergi (95 mm)

Fluorescence

Bioluminescence




