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Cosmogenic nuclides are a promising tool of investigating 

the time span rocks have been exposed to cosmic radiation. 
Exposure dating has been applied in many geoscientific fields 
such as volcanology, (glacial) tectonics, structural geology and 
geomorphology. However, there is still major disagreement in 
determination of scaling factors and production rates for the 
cosmonuclides.  

Due to geographic position and presence of basaltic lava 
flows the island of Fuerteventura was chosen by CRONUS-
EU to serve as a 36Cl calibration site. Young basalts from this 
island are analysed to better constrain scaling factors and 
production rate. Due to its relative short half-life 36Cl is well 
suited for age determination of rocks of relatively little 
exposure age. 

The quality of the scaling factors that describe the 
influence of a number of parameters such as height, 
topographic shielding, and coverage is tested in terms of 
sensitivity to changes due to geologic/geophysical reasons and 
in terms of sensitivity for uncertainty in actual measurement 
and calculation of paleo-values. Special attention is focused on 
the effect of intensity and orientation variations of the Earth 
magnetic field throughout geologic time based on 
paleomagnetic data. The testing procedure is performed with 
different approaches of calculating scaling factors. Samples of 
varying ages provide essential information of changes of time-
integrated production rates. 

Results of AMS measurements in Utrecht as well as 
laboratory cross calibrations using other AMS facilities 
throughout CRONUS shed insight into site specific production 
rates of 36Cl at the island of Fuerteventura. This will help in 
future to better constrain scaling factors and production rates 
for other sampling sites. 
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We analysed 103 peridotite mantle xenoliths from 15 
kimberlite pipes located on the Kaapvaal craton (Kimberley 
cluster, Jaagersfontein, Roberts Victor, Newlands, Frank 
Smith, Monastery, Lethlakane, Finsch, Venetia, Premier, 
Letseng la Terae, Liqhobong, Matsoku) and adjacent off-
craton areas (Melon Wold, Markt, Gibeon) for their 
concentrations of platinum-group elements (PGE). The 
following results are highlighted: (i) We can model most of 
the observed PGE patterns by progressive partial melting of a 
primitive mantle source assuming PGE partitioning into mss, 
iss, and PGM/alloys. Refertilization by asthenospheric 
melts/fluids may locally cause elevated Pt and Pd contents, 
particularly in some LILE enriched MARIDs and PICs and in 
some high P-T samples derived from the base of the 
lithosphere. However, in most samples there is no correlation 
between the concentrations of incompatible trace elements and 
Pt or Pd, both at on-craton and off-craton localities. This 
suggests limited addition of Pt and Pd. (ii) Xenoliths from 
Group I kimberlite pipes tend to have higher IPGE/Pt+Pd and 
Pt/Pd ratios than those from Group II kimberlite pipes. This 
indicates that the mantle source represented by xenoliths in 
Group I kimberlites experienced more partial melting than the 
source represented by xenoliths in Group II kimberlites. (iii) 
Kaapvaal mantle xenoliths tend to have higher Pt/Pd ratios 
than primitive mantle, and relative to deep and shallow mantle 
samples from other areas. This suggests that Pt has been 
preferentially retained during evolution of the Kaapvaal 
mantle. The reason why Pt has been less effectively retained in 
other cratons is unclear. It could be a sampling problem, or the 
Kaapvaal craton could contain more refractory Pt alloys, or Pd 
could have been more effectively removed by metasomizing 
agents (melts and fluids). 

 


