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U-Pb analytical procedure
U-Pb zircon analyses of the metasedimentary samples were performed at the Spectrum Analytical Facility at the University of Johannesburg, using a 193 nm ArF RESOlution SE Excimer laser ablation system coupled to a Thermo iCAP-RQ quadrupole-based inductively coupled plasma mass spectrometer (Q-ICPMS), except for samples KAC573, KAC574, and KAC584, which were analyzed using a Nu Plasma II multi-collector inductively coupled mass spectrometer (MC-ICPMS). Ablations were done using a 30 μm diameter spot, at a frequency of 3 Hz for Q-ICPMS and 1.6 Hz for MC-ICPMS, and an energy output of 6 mJ and 12.5% attenuation, equating to a laser fluency of 1.05 J/cm2. Instrumental mass bias and fractionation were corrected through sample-standard bracketing using in-house data reduction interactive Excel spreadsheet programs developed by Andersen et al. (2009) (IcapAge for the Thermo iCAP-RQ and NuAge for the Nu Plasma II). Common-Pb correction was carried out where necessary, using a conventional 204Pb correction with a composition of common lead according to the Stacey and Kramers (1975) model at the 206Pb/238U zircon age. Zircon standards 91500 (Wiedenbeck et al., 1995), A382 (Huhma et al., 2012), and OG1 (Stern et al., 2009) were used for U-Pb calibration. Secondary standard CDQGNG (Black et al., 2003) was run to ensure accuracy and yielded results that are consistent with literature data (Table S3). Further information on the analytical protocols can be found in Andersen et al. (2009) and Vorster (2013). 
The U-Pb zircon analyses of the igneous samples were conducted at the High-Resolution Geochronology Laboratory (GeoLab-SHRIMP) of the University of São Paulo using a Sensitive High-Resolution Ion Microprobe (SHRIMP-IIe), with equipment conditions and analytical routines that were consistent with those described by Williams (1998). Data acquisition was carried out using a 24 µm spot size and six mass range scans for each zircon grain that was analyzed. A TEMORA-2 zircon standard (Black et al., 2004) was run for every four unknown zircon analyses. During the period of analyses, TEMORA-2 provided results that are in good agreement with the accepted value (Table S5). Raw data reduction was performed using SQUID-2.5 (Ludwig, 2009). Detailed information on the analytical procedures of SHRIMP-IIe at GeoLab-SHRIMP is provided in Sato et al. (2014).

A2) Lu-Hf analytical procedure
Lu-Hf analyses were conducted at the Spectrum Analytical Facility at University of Johannesburg, using the 193 nm ArF RESOlution SE Excimer laser ablation system coupled to the Nu Plasma II multi-collector ICPMS that was used for U-Pb analyses. The laser spots for Lu-Hf analyses were placed at the same position as a previous U-Pb spot or, when not possible, in the same zircon domain identified by CL imaging. Ablations were done using a 50 to 80 μm spot size, depending on zircon grain size, at an ablation rate of 10 Hz and a nominal energy output of 6 mJ and 50% attenuation, corresponding to a fluency of 3.5 J/cm2. Prior to ablation the area was cleaned with two laser shots, and after 10 s decay time, the background was measured for 15 s. The signal was collected for 75 s during ablation. Repeated analyses of zircon standards TEMORA-2, Mud Tank, and LV-11 (Heinonen et al., 2010; Woodhead and Hergt, 2005) were performed to monitor data quality and produced results that closely match the accepted values. The data correction and reduction routines were performed as described in Elburg et al. (2013) and Jacobs et al. (2017).  Lu-Hf zircon data from our samples and secondary standards run during the period of analyses are provided in supplementary Tables S6 and S7.
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