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What are the propagation mechanisms of the radionuclides resulting from dissemination in the 

environment (geosphere), are scientific but also political and social issues. The magnitude 9.0 Tohoku 
earthquake and subsequent tsunami, leading to accidents in three reactors and release of radionuclides 
into the environment is one of the latest examples. Hence, the need in managing the risk, controlling 
environmental fate and transport, and preventing human exposure through direct contact and indirectly 
through the food chain are essential. It is therefore of crucial necessity to attempt performing direct 
determination of the physico-chemical species or speciation of radionuclides and understanding their 
transfer mechanisms in the various compartments of the geosphere (hydrosphere and biosphere). 

To achieve this goal, spectroscopic and analytical techniques must be combined in order to shift our 
description from large scale inventories to molecular scale description of the chemical transfer 
mechanisms. We have focused our later studies on seawater and marine organisms, because it contains 
traces of radionuclides from previous atmospheric nuclear tests or accidental releases. It is also the largest 
final repository within the hydrosphere. Our investigation of early actinide elements covers U, Np, Pu and 
Am at oxidation states spanning from +III (Am) to +VI (U), model natural systems and in vivo studies.  

The presentation will highlight the need to combine space resolved probes with speciation techniques 
and will discuss future possible trends to link radioecology with environmental radiochemistry. 
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