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Combining Mercury Stable Isotopes and Sea Ice Biomarkers
to Provide New Insights into the Role of Sea Ice
In Mercury Contamination in Arctic Seabirds
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Mercury (Hg) is a toxic contaminant distributed worldwide




Mercury (Hg) is a toxic contaminant distributed worldwide




Mercury (Hg) is a toxic contaminant distributed worldwide




Mercury (Hg) is a toxic contaminant distributed worldwide




ARCTIC

‘Rivers MeHg Hg?

—— A

—




ARCTIC




Atmospheric

Bioaccumulation & Biomagnification Hg° ng+

B



Atmospheric irculation Hg? «—— Hg*

Bioaccumulation & Biomagnification Hg° ng"
In addition to this contamination of global origin T
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Accelerated melting of sea ice cover
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Accelerated melting of sea ice cover
Sea ice is central to the Arctic Hg biogeochemical cycle
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(1) Regulating Hg air-sea exchanges
(2) Controlling Hg photochemical transformation processes
(3) Acting as a trap able to transport Hg
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(1) Regulating Hg air-sea exchanges
(2) Controlling Hg photochemical transformation processes
(3) Acting as a trap able to transport Hg

H gO H g2+




In the context of global change
associated to an accelerating sea ice loss




The interaction between Hg and sea ice as part of
the Hg biochemical cycle and the repercussions on wildlife 1
contamination are preoccupying







The role of sea ice in Hg contamination in Arctic predators?
Sea ice biomarkers
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Identlfy the sources of Hg contamination in the Arctic?
Sea |ceza&as=awu¢eesatcantammat|on ?
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ators and sea ice

Highly branched isoprenoids alkenes (HBIs)
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Highly branched isoprenoids alkenes (HBIs)

Biomarkers synthetized by diatoms
Transferred along the food chain
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Highly branched isoprenoids alkenes (HBIs)
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Estimation of the prevalence of pelagic vs Ice-derived resources
in predator diet
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Highly branched isoprenoids alkenes (HBIs)

Estimation of pelagic vs Ice-derived resources

Proportion of sea ice particulate organic carbon (iPOC)
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Identify the sources of Hg contamination in the Arctic?
Sea ice act as a source of contamination ?
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Sea ice act as a source of contamination ?
Hg stable isotopes



ical cycle and
as a source of contamination

Hg stable isotopes
196Hg 198Hg 199Hg ZOOHg 201Hg 202Hg 204Hg

Biological & physico-chemical processes of Hg
involved in Arctic ecosystems
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Common eider (Somateria mollissima)
across four breeding sites within the Arctic

Sea ice biomarkers and Hg stable isotopes
in blood samples

1. The use of sea ice-associated resources
by eiders; relatively to sea ice coverage

2. ldentify sources of Hg contamination.




ice cover on the prey diet of common eider?




From extensive cover to open water
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Open water «———— Extensive sea ice cover

R?=0.14, F( 45)= 10.62, p = 0.002
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Sea ice melts shape
pelagic/sympagic prey availability for eider




ice cover on the prey diet of common eider?

aH = y




What role does sea ice play in the biogeochemical cycle of Hg,
and as a source of Hg in common eider?



The sources of Hg contamination : Hg Odd-MIF

Odd-MIF values was significantly lower in Russian eiders
compared to other sites
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Very low values of odd-MIF were also reported in terrestrial
geological matrices, and sediments

Region with large riverine discharge

Influenced by riverine inputs

Canada
A Greenland
B Svalbard
X Russia

A"°Hg values (%o)
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The sources of Hg contamination : Hg Odd-MIF

* 0Odd-MIF values was significantly lower in Russian eiders
compared to other sites

* Very low values of odd-MIF were also reported in terrestrial
geological matrices, and sediments

e Region with large riverine discharge

» Influenced by riverine inputs

Canada
A Greenland
B Svalbard
X Russia

* Odd-MIF ratio in the three other sites were closed to 1.36,
the ratio related to MMHg photodemethylation in aqueous
systems

* Low odd-MIF values, suggesting the photodemethylation
process was limited
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The sources of Hg contamination : Hg Odd-MIF

* 0Odd-MIF values was significantly lower in Russian eiders
compared to other sites

* Very low values of odd-MIF were also reported in terrestrial
geological matrices, and sediments

- Influenced by riparian inputs

Canada
A Greenland
B Svalbard
X Russia

* Odd-MIF ratio in the three other sites were closed to 1.36,
the ratio related to MMHg photodemethylation in aqueous
systems

* Low odd-MIF values, suggesting the photodemethylation
process was limited

- Influence of sea ice cover

Could sea ice act as a source of Hg ?
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The carbon isotopic composition is heavier when

originating from sea ice

The sources of Hg contamination : Hg Odd-MIF and carbon isotopic composition

To discriminate Hg sources of oceanic from sea ice

reservoirs
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The sources of Hg contamination : Hg Odd-MIF and carbon isotopic composition Canada

A Greenland
1 Svalbard
X Russia
The carbon isotopic composition is heavier when
originating from sea ice °
To discriminate Hg sources of oceanic from sea ice
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Common eider - East Bay Island (Canada)

Common eider - Dunholm (Greenland)

Common eider - Kongsfjorden (Svalbard, Norway)

Common eider - Onega Bay (Russia)
Common eider - Northeastern coast US
Little auk - Bear Island

Little auk - Franz Josef Land

Skua chicks - Adelie Land

Skua chicks - Amsterdam

Skua chicks - Crozet

Skua chicks - Kerguelen

Adelie penguin - Adelie Land

Northern rockhopper penguin - Amsterdam
Gentoo penguin - Crozet

King penguin - Crozet

Macaroni penguin - Crozet

Eastern rockhopper penguin - Crozet




The complex interplay between atmospheric, oceanic,
sea ice, and terrestrial processes in shaping
Hg biochemistry
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