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The behaviour of the toxic substances in the environment covers various fields of investigations 
like contamination by the radioelements, heavy metals and organic compounds. The knowledge 
of the biogeochemical cycles of the radioelements basically their temporal and spatial 
distributions is essential to a better understanding of their biological effects. Estuarine 
environments present a major interest since they constitute accumulation areas of wastes and 
rejections of the majority of the anthropogenic activities. These transition zones between fresh 
waters and ocean, characterised by the change of the physico- chemical properties (pH, salinity, 
turbidity) allows a redistribution of the radioelements by their speciation or phase change thus 
modifying their bio-availability. The Loire River estuary receives the rejections of radioelements 
being able to come from various sources like the nuclear thermal power stations (fourteen 
engines with discharges of carbon-14, tritium), the hospital complexes (rejections of iodine 131). 
The aims of FLORE program is to study the distribution of these radioelements and processes of 
phase transfer in this estuary especially in the mud plug area where the biochemical activity is 
intense. If most of the processes of transfer are now well established, fluxes of radioelements 
between water and the atmosphere are not quantified. Two oceanographic cruises carried out in 
February and September 2003 on board N/O "Côtes de La Manche" allow to present distribution 
Iodine 131 within the estuary and the first estimation of radiocarbon and tritium fluxes from the 
river water to the atmosphere. 


