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Apatite separation and picking 
 
Electrodynamic disaggregation (selFrag) 

To release the apatite crystals from the rock samples, we used the electrodynamic 
disaggregation technique (selFrag). This method exposes the rock specimen to a high voltage 
pulse and fractures it along its grain boundaries. As opposed to separation using a jaw 
crusher, this method is less time consuming and the rock is disintegrated along the grain 
boundaries (Giese et al., 2010). This ensures individual grains are less prone to damaging 
during processing. 

 
To prepare the samples for electrodynamic disaggregation, they had to be crushed into 

fist-sized pieces by hand using a hammer. This was necessary due to the limiting dimensions 
of the processing vessel of the selFrag. For releasing the individual grains, we applied a 
frequency of 3 Hz and electric potentials of 130-150 kV, depending on the hardness of the 
rock. For every sample, the electrode distance was incrementally reduced in 5 mm steps from 
a maximum of 40 mm to a minimum of 15 mm. Per step, a minimum of 20 pulses was applied 
to ensure full release of the individual grains. It has been shown that the influence of diffusive 
loss of 4He due to the plasma channel hitting the apatite crystal is negligible, and (U-Th-
Sm)/He (AHe) ages from samples separated with electrodynamic disaggregation are 
indistinguishable from AHe ages measured on apatites released with mechanical techniques 
(Giese et al., 2010).  

 
Apatite concentration 

Apatite crystals were concentrated using standard rock separation techniques. First, the 
grain size fraction of 64-250 µm, which is suitable for AHe dating, was separated using 
disposable sieving meshes. To remove magnetic minerals from the sieved sample fraction, we 
used a Frantz magnetic separator at 0.5 A and 1.2 A.  To concentrate apatite from the 



remaining grains, we used lithium-based tungstate (LST) as heavy liquid for density 
separation of the heavy minerals. On average, we had to process ca. 100 g of sample material 
to acquire enough heavy minerals. The heavy mineral fraction has been thoroughly rinsed 
with deionized water and then dried at 30°C. 

 
Apatite picking 

Apatites have been hand-picked under a binocular and checked for inclusions and 
imperfections under an optical microscope with cross-polarized light. Wherever possible, we 
selected euhedral, intact, and inclusion free grains with a minimum width of 60 µm. However, 
as the grains are detrital, partly grains with rough surfaces or tiny fluid inclusions had to be 
picked. This may result in larger error bars or even grain ages that do not yield a geologically 
meaningful age. These ages were excluded (see main text and Table S1 in the supporting 
information). 
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