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Dans un contexte de changements 
rapides : 

 
Les animaux marins deviennent de 

nouveaux auxiliaires pour observer et 
mieux comprendre le fonctionnement 

et les changements qui affectent 
l’océan 





L’Océan Global: 
Des zones sous observées 

von Schuckmann at al., 2015, Nature Climate Change 
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Mean Diving Depth: 500m (max 2000 m) 

Mean Diving Duration: 21 mn 

Mean Surface Interval: 2-3 mn 



•  Depth (0.5 Hz) 
•  Temperature (0.5 Hz, 0.02°C) 
•  Salinity (0.5 HZ, 0.03 PSU) 
•  Fluorescence, (0.5Hz, 4/

profiles per day) 
•  Dissolved oxygen (0.5 Hz, 4 

proFiles per day) 
•  Light (0.5 Hz) 
•  Accelerometer (12 Hz) 

Archived/Differed (the 
tag need to be 
recovered) 

•  Depth  
•  Temperature (0.02°C) 
•  Salinity (1HZ, 0.03 PSU) 
•  Fluorescence 
•  Dissolved oxygen 

Argos Transmitted (2-4 
profiles/day), 24 T/S 
points/profile, real time 





Trajet du 19 octobre 
2014  au 15 janvier 
2015 
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GUINET C., VACQUIÉ-GARCIA J.,  PICARD B., BESSIGNEUL G., LEBRAS Y., 
DRAGON A.C., VIVIANT M., ARNOULD J.P.Y., BAILLEUL F. (2014) Mar. Ecol. 
Prog. Ser.  
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Sea-state (waves ) and 
wind 

(CFOSAT-2018) 

Hydrophone 

Accelerometer,  
Magnetometer,  
 
Pressure sensor,  
GPS,  
Light sensor, 
Temperature sensor 
 



CAZAU	D.,	BONNEL	J.,	JOUMA’A	J.,	LE	BRAS	Y.,	GUINET	C.	(2017)	Measuring	the	marine	soundscape	of	the	Indian	Ocean	with	Southern	
Elephant	Seals	used	as	acoustic	gliders	of	opportunity.	Journal	of	Atmospheric	and	Oceanic	Technology. 34:207–223.	DOI:	10.1175/
JTECH-D-16-0124.1 



In-situ estimations from the noise level recorded by 
SES when diving 

CAZAU	D.,	BONNEL	J.,	JOUMA’A	J.,	LE	BRAS	Y.,	GUINET	C.	(2017)	Measuring	the	marine	soundscape	of	the	Indian	Ocean	with	Southern	
Elephant	Seals	used	as	acoustic	gliders	of	opportunity.	Journal	of	Atmospheric	and	Oceanic	Technology. 34:207–223.	DOI:	10.1175/
JTECH-D-16-0124.1 



CAZAU D., PRADALIER C.,  BONNEL J., GUINET C., (2017).Do Southern Elephant Seals buoy like meteorological buoys ? 
Oceanography 30(2):140–149, https://doi.org/10.5670/oceanog.2017.236. 



CAZAU D., BONNEL J., JOUMA’A J., LE BRAS Y., GUINET C. (2017) Measuring the marine soundscape of the Indian 
Ocean with Southern Elephant Seals used as acoustic gliders of opportunity. Journal of Atmospheric and Oceanic 
Technology. DOI: 10.1175/JTECH-D-16-0124.1 

Waves frequency and amplitudes (acceleration) 



LABROUSSE,	S.,	J.	B.	SALLÉE,	A.	D.	FRASER,	R.	MASSOM,	P.	REID,	M.	
SUMNER,	C.	GUINET,	R.	HARCOURT,	C.	R.	MCMAHON,	F.	BAILLEUL,	M.	
HINDELL	AND	J.	B.	CHARRASSIN	(2017).	Under	the	sea	ice:	Exploring	the	
relationship	between	sea	ice	and	the	foraging	behaviour	of	southern	
elephant	seals	in	East	Antarctica.	Progress	in	Oceanography	156:	
17-40.doi:	10.1016/j.pocean.2017.05.014 



Polynya ? 







Écosystème marin 

26 

Niveaux intermédiaires? 





VACQUIÉ-GARCIA	J.,	ROYER	F.,	DRAGON	A.C.,	VIVIANT	M.,	BAILLEUL	F.,	GUINET	C.	2012.	Foraging	in	the	
darkness	of	the	Southern	Ocean:	influence	of	Bioluminescence	on	a	deep	diving	predator.	Plos	One	



High sensitivity-High 
frequency 50 hZ 
sampling  Light 
sensor 

Developping new biollogging techniques to 
observe and investigate intermediate trophic 

levels 
(Collaboration  M. Johnson & P. Goulet Sea Mammal Research Unit): 







Implémentation d’un nouveau 
photomultiplicateur pour caractériser 
l’intensité et la cinétique des signaux de 
bioluminescence. (Voir Poster AEI 4.5 
Severine Martini et al.) 

Lumière échantillonnée à 10hz 



3 s 



Active µ-sonar: collaboration with  M. Johnson & P. 
Goulet, Sea Mammal Research Unit): 

Tiphaine Jeanniard du Dot (CEBC) 



GOULET	P,	GUINET	C,	SWIFT	R,	MADSEN	P.	JOHNSON	M.		(2019).	A	miniature	biomimetic	sonar	and	movement	tag	to	study	
the	biotic	environment	and	predator-prey	interactions	in	aquatic	animals.	Deep-Sea	Research	Part	1.	 









http://biology.st-andrews.ac.uk/seaos/ 
http://www.annee-polaire.fr/api/MEOP/ 
http://www.cebc.cnrs.fr/ 

Questions? 

Authier Matthieu (CEBC), Bailleul Frédéric (CEBC), Bataile Brian (MMRU-UBC), Bessigneul Guillaume (CEBC), Blain Stéphane (LOB-
UPMC), Bost Charles André (CEBC), CazaU Dorian (ENSTA-B), Chaigne Adrien (CEBC), Charrassin Jean Benoit (MNHN-LOCEAN), Cherel 
Yves (CEBC), Claustre Hervé (LOV-UPMC), Cotté Cédric (CEB-LOCEAN-UPMC), Bataile Brian (UBC), Dubois Guillaume (CEBC), Dragon 
Anne Cécile (CEBC), El Skaby Nory (CEBC), Fedak Michael (SMRU), Genin Alexandre (CEBC), Halliwel Simon (SMRU),  Hindell Mark 
(AWRU-UTAS), Jaud Thomas (CEBC), Joouma Joffrey (CEBC), Marchand Stéphane (MNHN-CEBC), Laurent Cécile (CEBC), Lebras Yves 
(CEBC), Levy Marina (LOCEAN-UPMC), Lovell Phillip (SMRU), Monestiez Pascal (INRA), d’Ortenzio  Fabrizio (LOV-UPMC), d’Ovidio 
Francesco (LOCEAN-UPMC), Park Young Hyang (MNHN-LOCEAN), Picard Baptiste (CEBC), Pons Jean Baptiste (CEBC), Reverdin Gilles 
(LOCEAN-UPMC), Richard Gaetab (CEBC),Roquet Fabien (MNHN-LOCEAN-MIT), Royer François (CLS Argos), Trites Andrew (MMRU-
UBC), Viviant Morgane (CEBC),  Vacquié Garcia Jade (CEBC), Xing Xiaogang (LOV-UPMC), Weimerskirch Henri (CEBC)… 



High Frequency sound and light 
logger 1Hz 

5Hz 
50Hz 

1Hz = « Glow » - Low intensity and 
continuous 
50 Hz = 3 intense blinks! 

1Hz 
5Hz 
50Hz 





www.meop.net 
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Sea-Ice extent and thickness 
(CRYOSAT) 

Estimation  of the quantity 
of sea-ice produced: 
 

Seals models 

cm
.j-

1 

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 



Evaluating the energy expenditure 



Genin A.  Richard, G., Jouma’a J., Picard B., El Ksabi N., Vacquie Garcia J., Guinet, C.  (2015). Marine Mammal  
Science. 
 
Day L., Jouma’a J., Bonnel J., Guinet C. (2017) Journal of Experimental Biology. 
  



Reconstruction en Trois dimension de la trajectoire des 
plongées 

(Cédric Pradalier, Georgia Tech Lorraine) 


