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Biochemical markers = naturals tags

Otoliths = life history, inert material, 
reflect of seawater chemical composition

Muscle = metabolically active tissue
tissue turnover time 1 year
reflect assimilated food and the environment

Tuna are tracking fossil fuel derived CO2 (Fraile et al. 2016)



Trends in tuna carbon isotopes reflect global 
changes in fossil fuel CO2 and pelagic 
phytoplankton communities 

Lorrain et al., CLIOTOP group



Biochemical markers = naturals tags

•Isotope techniques (C & N) can trace 
trophic status and migratory patterns of 
predators in the open ocean.

Isoscapes

•Added value of Hg to
monitor foraging habitat in 3D?

Graham et al., 2010



PACIFIC ISOSCAPES - d15N

Tuna are resident, low % of migrants
10°S limit: small latitudinal movements

Houssard et al. 2017 

POM ISOSCAPE   N = 165 
Tuna ISOSCAPE   N = 416, 
size corrected (100cm)



Houssard et al. 2017 

Link with 
thermocline depth 

electronic tagging



Spatial variations of their vertical habitat
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Different vertical habitat



Track migrations, trophic ecology
and mercury contamination in tuna from the WCPO
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VACOPA Project (2013-2017): spatial variations in tuna mercury concentrations 



SPC Tuna Tissue Bank Samples (2001-On going)

International observatory program

N = 1500

International 
observatory program
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Simplified marine 
biogeochemical 
mercury cycle

• Atmospheric deposition 

• In situ methylation of HgII to 

MeHg by bacteria in water-

column 

• Bioaccumulation of MeHg
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Foraging depth vs in situ oceanic MeHg formation

Lars-Eric Heimbürger et al. PANDORA cruise 2012



HgT

Houssard et al. in revision
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Task-team 2017-2018: Global analyses of top predator biomarkers 
ISOTOPES C & N 

Co-leaders: H. Pethybridge (CSIRO, Tasmanie), A. Lorrain (IRD, Brest)
>18 members; 9 countries
More than 5000 data

ANR MERTOX (2018-2021)

Tagliabue & Bopp, 2008 

Future: global scale



Bird et al. 2018




