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Radioecology became recognized as a branch of ecology in response to the radioactive
fallout associated with the proliferation of atmospheric nuclear weapons testing at the
onset of the Cold War period in the 1950s (1)

Alongside radioecology, environmental radiochemistry emerged in the 70's in response to
the larger use of nuclear energy (2)

(1) Kangas, P.C., 2022. A History of Radioecology. Routledge Ed, USA.
(2) J. Aupias et al. STOTEN, 2024, 935, 173247.



1. Chexmical mechanisus in radioecology
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2. Speciation, core electrons spectroscopy at the synchrotron
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3. A methodology based on model ecosystems

Multi-technique approach combining analytical
tools with spectroscopic tools and modeling

—_———

(<1 ppb) (> 1 ppm)
Doping Input [RN] =5 10° M Living
species

0.46 106 =
ST (e 0.03 0.47

0.8103 22103 0.01 0.05 0.55
) (mol.kg™) (1)

I EXAFSlimit Br  HCOy Ca® K' ~ Mg* ..
TRLIF limit SO~
Spectrometry



Which species of interest ?

~ Sentinels demonstrate the presence of bioavailable contaminants and the extent of
exposure

~ Surrogates indicate potential human exposure and effects

~ Predictors assess long-term effects on the health of populations or the integrity of the
ecosystem (1)

A sentinel and sedentary species | - Sea Mussle Mytilus Galloprovincialis

Aquaculture, 94 (1991) 225-243
Elsevier Science Publishers B.V., Amsterdam

Mussels as biological indicators of pollution

A. Viarengo and L. Canesi
Istituto di Fisiologia Generale, Universita di Genova, Corso Europa 26, 16132 Genova, Italy

(1) J. F. McCarthy, L. R. Shugart, Biomarkers of Environemental Contamination, CRC Press, 2018



T, spikel =150 ppb U

v 'I’/
’
22

3x feeding

Methodology ~ |.Cs(D ] Ul | | Npv)|

Cohorte of ca. 80 mussles, Villefranche sur mer / Toulon harbor

g Villefranche-sur-Mer
NS Petite rade de Toulon

90

Nombre de moules

Taille des moules



LU(D) | 4.Uranium, speciation and transfer in seawater
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Conditions : 82-79 mussels
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Conditions : 2 moules — 4 réplicas
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Conditions : 2 moules — 4 réplicas
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| Cs() | 5. Cesium, speciation and transfer in seawater
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EXAFS analysis at Cs-Lyj edge (5012 eV)

Cs has the same speciation
as in seawater.

* Same speciation in organs in first coordination sphere
* Coordination environment characterized by a single

type of oxygen

® Csinorgans

Neighbour CN R

Cs-0 8 3.05 (1) A

® (sin seawater
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 Prediction of interaction with organism:s,
accumulation and toxicity.
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6. Summary

From “tracer scale”

Example from a soil column
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Shift from global approaches to “mechanistic radioecology” (-2

(1) M. R. Beccia et al. ChemPlusChem (2022), 87, €202200108
(2) J. Aupiais et al. STOTEN (2024), 935, 173247
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