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Introduction 

This supplementary document provides detailed information about the cosmogenic nuclide dating 
approach applied in this study in addition to the basic information provided in the main text. 

 

10Be cosmogenic dating approach 

Samples were crushed, sieved and the 125-710 
µm size fraction was further separated using 
heavy liquid techniques, prior to leaching with 
a mixture of weak HF/HNO3 in Universidad 
Católica following Kohl and Nishiizumi (1992). 
The purity of the resulting quartz separates was 
then tested on using ICP-OES, before spiking 

the samples with a commercial Be carrier 
(Scharlab 1000 mg/l Berylium ICP standard) 
and dissolving in hot concentrated HF/HNO3 in 
Cologne University. Although Al was not 
considered to be measured as part of this 
project, samples were spiked, where 
necessary, with Al carrier (Scharlab 1000 mg/l 
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Aluminium ICP standard) to allow future 
measurements should the need arise. Samples 
were then heated to dryness several times in 
the presence of aqua regia, an aliquot was 
taken for future elemental analysis and the 
dissolved samples were then prepared as AMS 
(Accelerator Mass Spectrometry) targets 
following the single-step column procedure 
outlined in Binnie et al. (2015). Additionally, an 
Ag co-precipitation method adapted from 
Stone et al. (2004) was used prior to final 
pressing. 10Be/9Be values were measured on 
Cologne AMS (Dewald et al., 2013), normalized 

to the ICN standards prepared by Nishiizumi et 
al. (2007).  Concentrations of 10Be (atoms/gram 
quartz) are reported after the subtraction of a 
reagent blank, which was processed and 
measured in tandem with the samples and 
whose value is less than 2% of the total number 
of 10Be atoms measured. The precision of the 
10Be concentrations were derived by 
propagating the uncertainties in the AMS 
measurements of the blank and the samples, 
along with a 1 % uncertainty in the mass of 9Be 
added as carrier. 
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