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Apatite is a widely-used mineral in low-temperature 
thermochronology (U-Th/He and AFT). The use of apatite in 
U-Pb geochronology studies has great potential in unraveling 
the tectonothermal structure of orogens given its closure 
temperature of c. 450°C. However, since apatite can 
accommodate significant amounts of initial Pb in its structure, 
its requires a common Pb correction.   Two approaches are 
commonly used: either plotting (co-genetic) data on Tera-
Wasserburg and estimating the lower intercept age, or if the 
initial Pb composition is known, measuring 204Pb and using 
its abundance to correct for common Pb. In this U-Pb apatite 
SIMS geochronology study, we compare Tera-Wasserburg 
lower intercept ages with 204Pb corrected ages to examine the 
cooling history of the Northern Highlands of Scotland. 

The Northern Highlands are an extensively studied 
Caledonian collisional wedge which resulted from the closure 
of the Iapetus Ocean during the Ordovician to Silurian. In 
Northern Scotland, two orogenic events are associated with 
Iapetus closure, the Grampian event (480-460 Ma) and the 
Scandian event (435-415 Ma), resulting in a complex and 
poorly understood Caledonian thermal history.  Our U-Pb 
apatite and zircon data provide new constraints on the 
formation and cooling of this Caledonian ductile wedge. 

Here, we present accurate 204Pb-corrected apatite ages 
from five samples from different units. 204Pb-corrected ages 
yield equivalent errors and mean ages compared to lower 
intercept Tera-Wasserburg ages. This approach also enables 
the possibility of detrital apatite dating with the 204Pb method. 

Our data also suggest Caledonian cooling is younger than 
previously thought, and does not represent a simple 
monotonic cooling sequence. We thus present a refined 
thermal history path and a new model for the evolution of the 
Caledonian ductile wedge in Northern Scotland. 


