
Persistent imprint of historical metallurgy in an alpine watershed 

evidenced from lake sediments Pb isotopes

Floriane Guillevic (PhD student), Magali Rossi, Fabien Arnaud, 

Jérôme Poulenard, Cécile Quantin, Gaël Monvoisin

Session : HS9.2 -Transfer of sediments and contaminants in catchments, rivers systems and lakes

EGU- 23 May 2022

https://www.egu.eu/news/689/egu-announces-new-edi-logo-for-the-2021-general-assembly/


2

Metal transfer into the environment due to mining activities

- Trace metals (TMs) contamination

- Persistence and remobilization

- Here focusing on atmospheric tranfer
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The Peisey-Nancroix Pb-Ag mine within its watershed
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• 7km downwind

• 5 cores lake sediments sampled

• Depth : 20 m 

• Surface : 8 ha

Mine entrance
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Localisation map of the study area

3D visualization of the Peisey-Nancroix 

mining site in the Ponturin valley
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• Exploitation: between 17th to 19th centuries

• Production : 22 000t Pb et 53t Ag

• Smelting on site for ≥ 90 years
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La Plagne lake watershed
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La Plagne lake watershed
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Local atmospheric contamination : Pb enrichment
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Local atmospheric contamination : Pb fluxes

150 mg/kg

25 mg/kg

5 times enrichment of Pb
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Pbanth flux = D x SR x Pbanth

D : dry density

SR: sedimentation rate 

Pb/Ti

Up to 5 times increase in Pb fluxes compare to 

recent period
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Lake sediments Pb isotopes
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Lake sediments Pb isotopes
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Lake sediments Pb isotopes
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Lake sediments Pb isotopes
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Take home messages

- La Plagne lake recorded the fumes emitted during

smelting at Peisey-Nancroix

Long-term mining legacy 

and TMs remobilization

- Topsoil erosion contibute to Pb 

remobilization for more than 200 

hundred years (since mine closure)

- Pb fluxes are more than 100 times greater

during smelting
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Perspectives 
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Remobilization of inherited

anthropogenic Pb by soil erosion

Higher resolution sampling:

- Connect Pb emission

periods (Pb peaks) to 

historical archives 

- Compare Pb fluxes and 

isotopic ratios with changes 

in metallurgical techniques
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Any comments , questions ?

Floriane Guillevic (floriane.guillevic@univ-smb.fr), Magali Rossi, Fabien Arnaud, Jérôme Poulenard, 

Cécile Quantin, Gaël Monvoisin

La Plagne lake
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Annexes : Age-Depth model 
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Annexes: Pb isotopes of soil watershed
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Annexes : Pb profiles
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Annexes : Pb essence


