
Uranium –Thorium Dating  



U-series uses uranium and thorium 
decay-series applied to carbonates to 
date the time of element fractionation 

processes that have geological 
significance, e.g. the fractionation that 
occurs as a consequence of carbonate 

precipitation. 



Principles of the Method 

Uranium-238 decay in a series of stages to various daughter elements with differing 

half lives. One of these are useful for dating as well, throium-230  

 



• A key factor in the method is that uranium is soluble in water while the 

daughter products are non-soluble.  

This means that uranium is present in water which seeps into limestone 

caves but it's non-soluble daughter products are not. As this uranium 

becomes part of the travertine of the caves this is the zero event.  

Daughter isotopes present in the sample increase through time and the 

ratio is measured to provide an age estimate. Most commonly the ratio 

of uranium-238 to thorium-230 is measured. 

 







Age range: 

From few years to 350,000- 500,000 years   

(for 234U-230Th) 

 

While radiocarbon is limited about with 50000 years and K-Ar 

is limited with volcanic material and also used to be limited 

to samples of 100000 year of age, 
 



 



• Can be used to date: 

Terrestrial carbonates (speleothems, tufa deposits, lake 
sediments);  

 

Marine carbonates (coral, shells); Human and animal 
bones, teeth and eggshell;  

Groundwater (as a tracer, rather than dating method per 
se) 



• U/Th dating is great for: 

• Dating clean carbonates (without detrital sources of thorium) which are densely 

cemented (reducing opportunity for open-systems behaviour during selective or 

partial dissolution) 

• U/Th dating is ok for: 

• Dating terrestrial bone, teeth and shell material (needing models for U uptake) 

• Dating fresh and salt-water shells (problems with uranium exchange post-

deposition, not a closed system) 

 






