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Actinides have been dispersed globally in the environment as a result of atmospheric fallout, 

and have been localised in more concentrated deposition plumes at accidental release sites 

(e.g. Chernobyl, Ukraine; Mayak, Russia; Palomares, Spain), and at sites where accidental 

release scenarios were simulated (e.g. Nevada Test Site, United States; Semipalatinsk, 

Kazakhstan; and Maralinga, Australia). In addition to past releases, the worldwide inventory 

of plutonium (Pu) alone was ~1900 metric tonnes in 2010 and growing by 70-90 metric 

tonnes per year. The increasing portion of Pu, typically in the form of spent fuel, is stored in 

onsite configurations (non-permanent repositories) and thus presents potential for future 

accidental releases.  

While much radioecological data have been published from fallout or site-specific studies, 

the actinides themselves often exist in multiple speciation forms, resulting in variable 

mobility, weathering and uptake rates. When actinide contamination is in a particulate form, 

its speciation can affect uptake and absorption parameters. Such particles may also provide a 

secondary source of contamination as the particles slowly weather, causing ongoing, 

persistent exposure in affected areas for many thousands of years.  

To better define how actinide speciation affects radioecological parameters, we have sampled 

the former British weapons testing sites in Australia (Maralinga, Emu and Monte Bello 

Islands), which provide for a range of actinide source and release types (fission v. non-

fission), and ecological conditions (marine v. semi-arid). At these sites, actinides were 

initially deposited in the period from 1950s-1960s, and now have been incorporated into soil 

profiles and food chains through natural processes, allowing for their study in relatively 

undisturbed and relatively equilibrated systems (or as close to equilibration of radioecological 

parameters as real-world ecological systems may become).  

Here we present the profile of data from the Australian sites, emphasizing ecosystem type 

(marine v. semi-arid terrestrial), release type (fission v. non-fission), wildlife categories, and 

progression of data over time. We focus on what is known about the effects of speciation on 

radioecological data and parameters, and some of the practical issues involved when studying 

actinides in the environment. We discuss data gaps and recommend means of preserving and 

presenting the data for use in radioecological studies in Australia and the wider international 

community.  


