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U-Pb zircon geochronology

Analytical procedures

Sample preparationGranitic samples were processed by standard methods and separated zircons were analyzed for U-Pb geochronology by the CA-ID-TIMS method at the Massachusetts Institute of Technology (MIT) Isotope Laboratory, following the general procedures outlined in Ramezani et al. (2011). Zircon grains ranged in morphology from stubby bipyramids (RS14-26) to elongate prisms (RS14-18) (Fig. S1). Preference in zircon selection were given to the latter, which are less likely to contain xenocrystic cores. Selected zircons for analysis were pre-treated by a chemical abrasion technique modified after Mattinson (2005), which involved thermal annealing in a furnace at 900°C for 60 hours, followed by partial dissolution in 29M HF at 210°C in high pressure vessels for 12 hours in order to mitigate the effects of radiation-induced Pb loss in zircon. Acid-leached zircon grains where fluxed successively in dilute nitric acid and 6N HCl, on a hot plate and inside an ultrasonic cleaner, and rinsed with several tens of microliters of Milli-Q® water in between to remove the leachates.

CA-IDTIMS analysisPre-treated and thoroughly rinsed zircons were spiked with the EARTHTIME ET535 mixed 205Pb-233U-235U isotopic tracer (Condon et al. 2015; McLean et al. 2015) prior to complete dissolution and Pb and U purification by an HCl-based ion-exchange column chemistry (Krogh 1973). Isotopic measurements were made on a VG Sector 54 multi-collector thermal ionization mass spectrometer equipped with a Daly photomultiplier ion-counting system at MIT. Pb isotopes were measured as mono-atomic ions in a peak hopping mode on the ion-counter and were corrected for a mass-dependent isotope fractionation of 0.24% ± 0.05% per atomic mass unit (2σ). U isotopes were measured as dioxide ions in a static mode using three Faraday collectors, while subjected to a within-run mass fractionation correction using the 233U/235U ratio of the spike and a predicted sample 238U/235U ratio of 137.818 ± 0.045 (Hiess et al. 2012). Atomic ratios were calculated from measured oxide ratios after an oxide correction based on an 18O/16O ratio of 0.00205 ± 0.00005. 

U-Pb date calculationComplete Pb and U isotopic data are given in Table S1 and the results are illustrated on the standard concordia plots (Fig. 8). Data reduction, calculation of dates and propagation of uncertainties used the Tripoli and ET Redux applications and algorithms (Bowring et al. 2011; McLean et al. 2011). The zircon 206Pb/238U dates were corrected for initial 230Th disequilibrium based on a felsic magma Th/U ratio of 2.8 ± 1.0 (2σ). Where possible, a sample date was calculated based on the weighted mean 206Pb/238U date of all overlapping analyses and is reported at 95% confidence level in the ±X/Y/Z Ma format (Table S2), where X is the analytical error in the absence of all external sources of uncertainty, Y incorporates X and the U-Pb tracer calibration errors, and Z includes Y in addition to the U decay constant uncertainties of Jaffey et al. (1971). Tracer calibration errors need to be taken into account when comparing U-Pb results generated using different isotopic tracers of different methods (e.g., ID-TIMS versus SIMS).
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Figure S1. Photomicrograph of zircons from the analyzed rocks of the northern Scottish Caledonides.
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