
Electronic Material 1. Operating conditions for calcite U-Pb dating 
                            U-Pb apatite analyses

Laboratory & Sample 
Preparation 

 

Laboratory name GeOHeLiS Analytical Platform, Géosciences Rennes/OSUR, Univ. Rennes 
Sample type/mineral Thin sections / Calcite 
Sample preparation cathodoluminescence 
Laser ablation system  
Make, Model & type ESI NWR193UC, Excimer 
Ablation cell ESI NWR TwoVol2 
Laser wavelength  193 nm 
Pulse width  < 5 ns 
Fluence  6J/cm-2 
Repetition rate  10 Hz 
Spot size  100 m round spot 
Sampling mode / pattern Single spot 
Carrier gas 100% He, Ar make-up gas and N2 (3 ml/mn) combined using in-house smoothing 

device 
Background collection  15 seconds 
Ablation duration 40-60 seconds 
Wash-out delay 10 seconds 
Cell carrier gas flow (He) 0.75 l/min  
  
ICP-MS Instrument  
Make, Model & type Agilent 7700x, Q-ICP-MS 
Sample introduction Via conventional tubing  
RF power  1350W 
Sampler, skimmer cones Ni 
Extraction lenses X type 
Make-up gas flow (Ar) 0.80 l/min 
Detection system Single collector secondary electron multiplier 
Data acquisition protocol Time-resolved analysis 
Scanning mode Peak hopping, one point per peak 
Detector mode Pulse counting, dead time correction applied, and analog mode when signal 

intensity > ~ 106 cps 
Masses measured 43Ca, 204(Hg + Pb), 206Pb, 207Pb, 208Pb, 232Th, 238U 
Integration time per peak  10-30 ms  
Sensitivity / Efficiency  28000 cps/ppm Pb (50µm, 10Hz) 
Dwell time per isotope 5-70 ms depending on the masses 
  
Data Processing  

Calibration strategy WC-1 calcite used as primary reference material. Different spots on the same 
material were used as secondary reference material (quality control)  

Reference Material info WC-1 (Roberts et al., 2017) 
Data processing package 
used  

Iolite v4 (Paton et al. 2011), VizualAge_UcomPbine (Chew et al. 2014) 

Uncertainty propagation Excess scatter uncertainty on RM is propagated on individual ratio measurement. 
Systematic uncertainty on RM is propagated to the sample age (Roberts et al., 
2017). Propagation used quadratic addition (Horstwood et al., 2016). 

Common Pb correction No common Pb correction was applied 
Quality control / Validation WC-1: TW lower intercept age = 258.3 ± 6.3 Ma (N = 10; MSWD = 0.33)  
 
 

 

Data acquisition and processing 

U-Pb analyses on calcite were performed at the Plateforme GeOHeLiS, Géosciences Rennes, the University of 
Rennes using an ESI NWR193UC Excimer laser coupled to an Agilent 7700x, Q-ICP-MS equipped with a dual 
pumping system to enhance sensitivity. Ablation spot diameters of 100 µm with a repetition rate of 10 Hz and a 
fluence of 6 J/cm2 were used. WC-1 calcite (Roberts et al., 2017) was used as primary reference material. At the 
moment of analysis our laboratory did not have a secondary reference material and thus different spots on 
different parts of the WC-1 mount were used as secondary reference material. However, we subsequently get a 
piece of AUG-B6 (PAgel Pagel et al., 2018), and we used it over six different analytical sessions using the same 



protocol, getting for each session a date in accordance with the accepted value. Data for AUG-B6 are 
summarised in Fig 1. 

 

Figure 1: AUG-B6 secondary RM results for the six analytical session in which we used it at the GeOHeLiS platform. 
Each individual session yielded an age in accordance with the accepted value. Color code refers to the session 
number 
 

The protocol we use in GeOHeLiS is slightly different than the one mostly used for calcite U-Pb dating. 
Instead of using a glass to normalise the Pb-Pb ratio we directly use the VizualAge_UComPbine DRS of 
Chew et al. (2014), implemented in Iolite (Paton et al., 2011) to normalize all the ratios. This DRS 
allows to correct variable common Pb composition in the primary RM using here the 207Pb. Excess 
scatter of primary RM is propagated by quadratic addition to measurement uncertainty for individual 
analyses. Systematic uncertainties, including decay constant, Common Pb composition (4.7%) and 
U238/Pb206 (2.5%) composition of the primary RM are propagated to the age population. As shown in 
Fig.1 this protocol has proven to yield good dates on secondary reference material. 
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