


• Little known about man-made 
radionuclide persistence in marine 
sediments of this nuclear legacy site1

• Interested in radionuclides that are 
particle reactive and have long half lives

• Type and degree of use of the marine 
park is changing1
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Half-life (yr) 29 30 432 24, 100

1. Johansen, M. P., et al., 2019 Plutonium and other radionuclides persist across marine-to-terrestrial
ecotopes in the Montebello Islands sixty years after nuclear tests, Sci. Total Environ. 





• To better understand the 
behaviour and distribution of 
radionuclides in the environment

• To understand if there is a risk to 
biological life 
• Becomes of greater importance 

to understand as the use of 
area changes with time…

• Useable and tangible information on 
high activity areas for stakeholders
• DBCA, tourists, charter 

companies, research scientists
• Contribution to literature and 

development of knowledge about 
radionuclide persistence in marine 
environments and nuclear legacy 
sites



is the spatial distribution of man-made 
radionuclides in the marine surface sediment of the region?
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is the vertical distribution of anthropogenic and natural 
radionuclides in sediment cores taken from different environments 

and locations within the region?
210Pb

210Po



• Fieldtrip to the Montebello Islands in July 2020
• Collection of surface marine sediments: ‘grabs’
• Systematic grid sampling program to delineate 

from detonation sites but following the reported 
north-west plumes

• Collection of marine and mangrove sediment 
cores



• Identified and quantified gamma emitting 241Am and 
137Cs 
• 241Am is the decay product of 241Pu; indicator of 

Pu presence 
• 137Cs is a fission product from the detonations

241Pu

241Am

237Np

68 samples counted by gamma spectrometry

21 with 241Am quantified above minimum 

detectable activity (Max MDA 1.6 Bq/kg, Min MDA 

0.3 Bq/kg)



• Surface sediment samples with quantifiable 

241Am activity concentrations follow the original 

plume north-west direction from the detonation 

sites

• One of the highest 241Am activity concentrations 

was observed in the Lowendal Islands far south 

of the detonation sites or plume trajectories 0.6 - 2
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• Two locations with quantifiable 137Cs activity 
concentrations

• Coincides with the locations with the two 
high 241Am activity concentrations
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• 210Pb dating for sedimentation rates
• Grain size and composition analysis
• AMS to identify signatures for each 

detonation: like a forensic fingerprint
• Vertical profiles and inventories of man-

made radionuclides in sediment cores

• Alpha spectrometry for Pu 
measurement

• Accelerator mass spectrometry (AMS) 
for delineating samples that have levels 

too low for other techniques
• ICPMS & Cherenkov counting for 90Sr 

1. What is the spatial distribution 
of other radionuclides in surface 

sediment 
(238, 239,240Pu and 90Sr)?

2. Are the surface sediment 
radionuclide values representative 

of all sediment in the region? 

3. Are the radionuclides being
transported around the archipelago 
now, how have they moved in the 
past and will they migrate future?



• 241Am and 137Cs are present in the marine sediments of the 
archipelago 70 years after the initial detonations

• Concentrated near the detonation sites and in the north-west that 
falls within the original fallout plumes trajectories

• There is also a single location in the southern Lowendal Islands that 
also shows high 241Am and low 137Cs activity concentrations 

• Suggests transport of the radionuclides has occurred at some point

• Quantification of remaining man-made radionuclides hypothesised to 
be present is necessary

• Identification of transport mechanisms and vertical profiles of 
radionuclides below surface sediment is necessary



• ARPANSA

• ANSTO Portal Grant AP12568

• Fieldwork team (Paul, Kathryn, Connor, Axel, Oscar, 
Ingrid, Ron) & Keshi Mer II crew


