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Sr Isotope Signatures:

Individual ‘raw’ uranium ore deposits can 
have widely different Sr concentrations 
and 87Sr/86Sr ratios. 

Uranium ore concentrates can also 
exhibit large variations Sr concentration 
and 87Sr/86Sr ratio.

87Sr/86Sr isotope signature of North American 
ore deposits (Balboni et al. 2016)

87Sr/86Sr isotope signature of global UOCs 
(Varga et al. 2009)
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Significance of Extraction process on isotope signature

Uranium extraction process has several  
stages that may dilute isotope signature 
of the original ore by the addition of 
chemicals and reagents with distinct 
isotopic ratios:
• Washing
• Solvent extraction
• Leaching
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Significance of Extraction process on isotope signature
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Significance of Extraction process on isotope signature

UOC Sr isotope values likely a 
combination:
• Ores being processed
• Extraction methods and Sr values of 

reagents
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Nd isotope signatures

Nd has the potential to be used as an 
isotopic fingerprint for ores and UOCs
• Less mobile than Sr
• The 143Nd/144Nd composition of Nd

increases as a function of time 
because of the decay of 147Sm

• The 143Nd/144Nd of a rock (ore) is 
determined by:

• The initial 143Nd/144Nd ratio
• The 147Sm/144Nd ratio
• The age
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Nd isotope signatures

Nd has the potential to be used as an 
isotopic fingerprint for ores and UOCs
• Less mobile than Sr
• The 143Nd/144Nd composition of Nd

increases as a function of time 
because of the decay of 147Sm

• The 143Nd/144Nd of a rock (ore) is 
determined by:

• The initial 143Nd/144Nd ratio
• The 147Sm/144Nd ratio
• The age

Nd isotope composition of global ore deposits (Krajko et al. 2014)
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Nd isotope signatures

Is it possible to use Sm-Nd model ages 
to differentiate some ore deposits?
• May work for some ore deposits (i.e. 

granite / pegmatite hosted ores)
• Requires some big assumptions:

• One geological fractionation
• No subsequent fractionation of 

Sm and Nd during ore formation 
or processing

• No mixing of different 
geological reservoirs

• Unreasonable TDM ages point to 
modern Sm-Nd fractionation 
away from geological values?

Sm-Nd isotope analysis can yield model ages (point to the last 
geological fractionation event)

Basic idea is that there is a large fractionation event during melting to 
form rocks, subsequent crustal processing produces little change 
Sm/Nd ratio

We can project back along the slope defined by the 147Sm/144Nd to 
the point of intersection with mantle evolution curve


