Supplement B: Analytical Methods

Whole rock geochemistry

The samples were crushed in a steel jaw crusher, homogenized and ground in an agate mill. Most of the major-element whole-rock analyses were performed by wet chemistry in the Czech Geological Survey (CGS). The relative 2σ uncertainties for the given concentrations were better than 1 % (SiO2), 2 % (FeO), 5% (Al2O3, K2O, Na2O), 7 % (TiO2, MnO, CaO), 10 % (Fe2O3) and 15 % (but mainly < 6 %, MgO) (Dempírová 2010). Trace and rare earth elements were determined using a Perkin Elmer SCIEX ELAN 6000 or 6100 ICP-MS

Sr and Nd isotopic analyses

Sr–Nd analyses were acquired using the Triton Plus TIMS (Thermo Fisher Scientific Inc.). Strontium and REE fractions were isolated from the bulk matrix via anion-exchange chromatography technique using AG 50W-X8 resins (Bio-Rad Laboratories, Inc.). Subsequently, Sr spec resin (Triskem Intl.) was used for purification of the Sr fraction (Pin et al. 1994); the Nd and Sm cut was purified using Ln spec resin (Triskem Intl.; Pin and Zalduegui 1997). Complete analytical details were reported by Míková and Denková (2007). The measurements were carried out in static mode using a single Ta filament assembly for Sr, double Re filament assembly for Nd. The 143Nd/144Nd ratios were corrected for mass fractionation to 146Nd/144Nd = 0.7219 and 87Sr/86Sr ratios were corrected assuming 86Sr/88Sr = 0.1194. External reproducibility and measurement accuracy was demonstrated by repeated analyses of the NBS 987 (87Sr/86Sr = 0.710267 ± 10), BCR-2 (87Sr/86Sr = 0.705033 ± 10, 143Nd/144Nd = 0.512614 ± 6), JB-3 (87Sr/86Sr = 0.703448 ± 11, 143Nd/144Nd = 0.513047 ± 8), and JNdi-1 (143Nd/144Nd = 0.512099 ± 6) reference materials (see Jochum et al. 2005). The decay constants applied to age-correct the isotopic ratios are from Steiger and Jäger (1977 – Sr) and Lugmair and Marti (1978 – Nd). The (εNd550 values and single-stage CHUR Nd model ages were obtained using Bulk Earth parameters of Jacobsen and Wasserburg (1980), the two-stage Depleted Mantle Nd model ages (TDMNd) were calculated after Liew and Hofmann (1988).

U-Pb zircon geochronology

Samples were crushed and zircon was separated from the matrix by sieving, heavy liquid and magnetic separation at the Laboratories of the Czech Geological Survey. The zircon concentrates were handpicked for morphological types, grains mounted in one-inch epoxy discs, ground and finally polished. Internal zircon structure and zoning patterns in individual grains were checked by secondary electron (SE), back scattered electron (BSE), and cathodoluminescence (CL) imaging using a scanning electron microscope at the Institute of Petrology and Structural Geology, Charles University in Prague. 

The U–Pb dating of zircons was performed during a single analytical session February 2019 at the Laboratories of the Czech Geological Survey. Measurements were performed on an Analyte Excite 193 nm excimer laser-ablation system (LA; Proton Machines), equipped with a two-volume HelEx ablation cell, in tandem with an Agilent 7900x ICPMS (Agilent Technologies Inc., Santa Clara, USA). Samples were ablated in He atmosphere (0.8 l min–1) at a pulse repetition rate of 5 Hz using a spot size of 25 μm and laser fluence of 7.59 J cm–2. Each measurement consisted of 20 seconds of blank acquisition followed by ablation of the sample for a further 40 seconds of signal collection at masses 202, 204, 206, 207, 208, 232 and 238 using the SEM detector, with one point per mass peak and the respective dwell times of 10, 10, 15, 30, 20, 10 and 15 milliseconds per mass (total sweep time of 0.134 seconds). Instrumental drift was monitored by repeat measurements of the 91500 (c. 1063 Ma, Wiedenbeck et al. 1995) reference zircon after every 25 unknowns. Data deconvolution using Iolite software followed the method described by Paton et al. (2010), including an ‘on peak’ gas blank subtraction followed by correction for laser-induced elemental fractionation (LIEF) by comparison with the behaviours of the 91500 reference zircon (Wiedenbeck et al. 1995) which yielded in this study concordia age of 1062.9 ± 1.3 Ma (Fig. B1a). No common Pb correction was applied in this study. In addition zircon reference samples GJ-1 (~609 Ma; Jackson et al. 2004) and Plesovice (~337 Ma; Slama et al. 2008) were analysed periodically during this study and yielded concordia ages of, 609.3 ± 1 Ma (Fig. B1b) and 338.2 ± 0.7 Ma (Fig. B1c), respectively.
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Fig. B1: Wetherill concordia plots for zircon standards measured during LA-ICP-MS analysis: (a) 91500 (Wiedenbeck et al. 1995); (b) GJ-1 (Jackson et al. 2004); (c) Plesovice (Slama et al. 2008).
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