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Biogeochemical behaviour of tellurium (Te) and
caesium (Cs) at the continent-ocean interface:

preliminary scenarios for accidental radionuclide
releases
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Radioactive tellurium (Te) and caesium (Cs) are fission products in nuclear power plants (NPP) emitted dur-
ing accidental events (i.e., Chernobyl-1986, Fukushima-2011)[1]. Post-accidental models describing their fate
and dispersion in natural environments require the understanding of the biogeochemical behaviour of their
stable homologues. However, stable Te and Cs are poorly studied in aquatic ecosystems due to analytical
challenges (i.e., ultra-trace levels of Te), and low research interest in non-radiological isotopes of Cs[2]. This
work presents (i) long-term records (2014-2017) of dissolved and particulate Te and Cs concentrations along a
major European fluvial-estuarine system, the Gironde Estuary, and (ii) historical records of Cs and Te bioac-
cumulation in oysters living at the estuary mouth (RNO/ROCCH, 1984-2017). All samples were analyzed with
the new generation ICP-MS-MS (Thermo® iCAP TQ). Riverine monitoring showed a synchronous seasonal
cycle of concentrations for dissolved and particulate Te, resulting in constant log10 Kd along the year (~4.75 L
kg-1)[3]. Estuarine reactivity in flood and drought conditions suggests a reactive behaviour of Te, potentially
dominated by mineralization and re-adsorption processes. In contrast, the fluvial log10 Kd of Cs increased
downstream from ~4.54 to 6.17 L kg-1, showing conservative behaviour along the estuarine salinity and tur-
bidity gradients. A time series of bioaccumulation of Te and Cs in wild oysters showed no clear long-term
trends (average 2.08 μg kg-1 and 114 μg kg-1 dry weight, respectively)[3], and bioaccumulation factors (BAFs)
of one to two orders of magnitude below those observed for essential elements (BAF Te = ~30 à 70 L kg-1;
BAF Cs = ~ 386 à 1220 L kg-1). This study provides the first conceptual scenarios for environmental fate of Te
and Cs radionuclides in case of hypothetical accidental releases from the Blayais NPP located in the Gironde
Estuary. Based on the dynamics of the Maximum Turbidity Zone (MTZ; >1g L-1 of suspended particulate
matter, SPM) and SPM estuarine residence times, accidental releases during flood conditions would cause the
highest sorption of Te and Cs radionuclides in the MTZ. It is expected that during the following dry season,
desorption of particulate Cs (MTZ acting as a secondary source of radionuclides to the ocean) and transport
towards the coastal area may occur, whereas radioactive Te particles may be transported upstream towards
the city of Bordeaux.
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