
a Université Bordeaux, UMR CNRS 5805 EPOC, Av. des Facultés, 33405 Talence,
France 

b Cemagref, 50 Av. de Verdun, 33612 Cestas, France

Silver distribution along the salinity gradient 
and accumulation in European Eel (Anguilla anguilla)

of the Gironde Estuary, France.

Laurent LANCELEURa, Jörg SCHÄFERa, Elodie EBELa, Fabien PIERRONa, 
Magalie BAUDRIMONTa, Gérard BLANCa, Gilbert LAVAUXa and Pierre ELIEb

Geochemistry and Eco-toxicology of Metals in Aquatic systems - GEMA 



50 km

N

Lot

Dordogne River

Adour

Garonne River

Decazeville

Golfe de 
Gascogne

Espagne

FRANCE

Pessac

Gironde

Riou Mort

N

St Denis de Pile
Isle River

Charente
Taillebourg

Gaves

Bordeaux

Temple
La Réole

EC (2002):
Cd < 5 mg.kg-1

?Marennes-Oléron

Toulouse

Pyrénées

M
assif C

entral
« Mussel Watch »

Cd: 40-60 mg.kg-1 

(d.w.); RNO 2005

Cd, Zn, Pb, Hg, As….

e.g. Audry et al., 2004
Schäfer et al., 2006

The Gironde fluvial-estuarine system

shad



Chiffoleau et al., 2005; Mar Poll Bull 50

Seine estuary (Paris)

Silver is a tracer of urban contamination  (Sanudo-Wilhelmy and Flegal 1992; ES&T)

Silver in mussels from the French coast (RNO – National Mussel Watch Program)
Marennes-Oléron Bay / Gironde estuary

= “hot spot”
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Potential Ag sources in the watershed drained by the Gironde Estuary
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50 km

Annual dissolved and particulate Ag fluxes in the Garonne-Gironde system
(2004-2007)
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Ag p: 306-1490 kg.a-1

Ag d: 11-20 kg.a-1

Ag p: 17-251 kg.a-1

Ag d: 3-5 kg.a-1

Ag p: 197-1140 kg.a-1

Ag d: 8-14 kg.a-1

800 000 inhabitants x 150-200 L/day = 120-150 thousand m3/day = 1.4-1.8 m3/s

Ag p:  ?

Ag d: 1.3 – 37 kg.a-1

120-150 thousand m3/day x 30-1000 ng/L = 1.3-37 kg/a 

• Low discharge (~100 m3/s): urban inputs may locally increase [Agd] by 40-1,800 %
• measured values in Bordeaux are 3-15 fold higher than river water values 

2004-2007
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Sanudo-Wilhelmy et al., 1996; GCA

Ag addition (desorption; Cl- complexation)
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uptake by phytoplancton ?
entry into the trophic chain ?
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Why eel?

- Ecology : unique lifecycle
predator at the top of the estuarine food chain
long residence time in the fluvial-estuarine system (up to 15 years)
high lipid accumulation

- Economic importance (elver: 700-900 €/kg; professional fishing) 
- Patrimonial interest (migrating fish species, sport fishing….)
- Political pressure (European Community : “Eel Management Plan” until end of 2008)

Bioaccumulation of Ag in European Eel
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Ag in eel liver (Gironde Estuary and tributary rivers)

Similar in magnitude to values reported for eel in the Thames estuary
(Langston et al., 2002; Mar Environ Res ) : 
Inner: London Mid:                        Outer: 
10.3 mg/kg d.w. 2.4 mg/kg d.w. 4.7 mg/kg d.w.

Certes
(Arcachon Bay)

« Yellow Eel » stage; n=5 at each site

(   ) 5.7
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Ag addition in the salinity gradient reflected by Ag concentrations in eel liver

Ag in the Gironde Estuary derived from both urban sources and ore treatment

Relationship concentration / speciation and bioaccumulation / toxic effects

Ag levels in eel liver are similar in magnitude to those in the Thames Estuary

Reactivity of Ag in the estuarine geochemical gradients (salinity, turbidity, redox)

Improve source identification and complete mass balance for the Gironde Estuary
(e.g. particulate Ag inputs at Bordeaux)

Perspectives

Conclusions

EEL-scope (2008-2010)
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