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Whole-rock geochemistry and neodymium isotopes
Whole-rock geochemical analyses were carried out at ALS Laboratories (Perth). Major element oxides and selected trace elements were determined by inductively coupled plasma atomic emission spectroscopy (ICP-AES). Other trace elements and rare earth elements (REE) were measured by inductively coupled plasma mass spectrometry (ICP-MS). Based on multiple analyses of in-house reference materials and sample duplicates, precision and accuracy of major and trace elements are estimated to be less than 5% RSD.
Neodymium isotopes analysis was carried out at the University of Rennes in France following standard procedures documented in Guo et al. (2016). Initial 143Nd/144Nd, εNd and model age calculations were carried out using a decay constant (λSm) of 6.54 × 10−12 y−1 (Lugmair and Marti, 1978), present day CHUR 143Nd/144Nd ratio of 0.512630, initial CHUR 147Sm/144Nd ratio of 0.1960 (Bouvier et al., 2008), present day depleted mantle 143Nd/144Nd ratio of 0.513163 and initial depleted mantle 147Sm/144Nd ratio of 0.2136 (Goldstein et al., 1984).
U–Th–Pb SIMS geochronology
U–Th–Pb SIMS analysis was performed on zircon crystals from Neale Junction samples using SHRIMP-IIB at the John de Laeter Centre at Curtin University in September 2018. Thirteen analyses of the zircon standard 91500 (Wiedenbeck et al., 1995) were obtained throughout the session yielding an external spot-to-spot uncertainty of 1.62% and a 238U/206Pb* calibration uncertainty of 0.54%. Calibration uncertainties are included in the reported 238U/206Pb* uncertainties. OGC zircon (3465.4 ± 0.6 Ma; Stern et al., 2009) was used to monitor for instrumental 207Pb*/206Pb* fractionations during the session. Five analyses of OGC yielded a 207Pb*/206Pb* date of 3464 ± 3 Ma (MSWD = 1.5, n = 15), statistically indistinguishable from the reported value, thus no instrumental mass fractionation corrections were deemed necessary. Common-Pb corrections were applied to all analyses using a contemporaneous isotopic composition determined by the terrestrial Pb evolution model of Stacey and Kramers (1975). 
Lu–Hf LA-ICP-MS
Lu–Hf isotopes were measured on a Nu Plasma II multi-collector ICP mass spectrometer housed at the GeoHistory facility in the John de Laeter Centre at Curtin University. All isotopes (180Hf, 179Hf, 178Hf, 177Hf, 176Hf, 175Lu, 174Hf, 173Yb, 172Yb and 171Yb) were counted on the Faraday collector array. Time-resolved data were baseline subtracted and reduced using Iolite (data reduction scheme after Woodhead et al., 2004). Contributions of 176Yb and 176Lu were removed from the 176 mass signal using 176Yb/173Yb = 0.7962 and 176Lu/175Lu = 0.02655 (Vervoort et al., 2004) with an exponential-law mass bias correction assuming 172Yb/173Yb = 1.35274 (Chu et al., 2002). The interference-corrected 176Hf/177Hf was corrected for mass bias using 179Hf/177Hf = 0.7325 (Patchett and Tatsumoto, 1980).
Data were collected in two analytical session. During the first session zircon reference material 91500 were analysed together with the unknown samples in each session to monitor the accuracy of the results. Plešovice, GJ-1, R33 and Mud Tank zircons were also run as secondary reference materials. During the second session Mud Tank zircon was used as the primary reference material, and Plešovice, GJ-1, R33, and 91500 zircon were run as secondary reference materials.

Hf isotope data were reduced by normalising the measured 176Hf/177Hf ratios to the accepted values for the primary reference materials. In both analytical sessions, the difference between the measured 176Hf/177Hf ratios on the primary reference zircon and the accepted values was less than 0.01%, on approximately the same order as the uncertainty associated with individual measurements. The uncertainty associated with the normalization to the primary reference materials has been propagated in quadrature. 
In addition, the 180Hf/177Hf ratio was also measured to monitor the accuracy of the mass bias correction. Session 1 yielded a weighted mean corrected 180Hf/177Hf value of 1.886835 ± 0.000017 (MSWD = 1.16, n = 143) whereas session 2 yielded a weighted mean corrected 180Hf/177Hf value of 1.886915 ± 0.000015 (MSWD = 1.4, n = 246); both within the range of values reported by Thirlwall and Anczkiewicz (2004). Calculation of initial 176Hf/177Hf and εHf values for unknown zircons employed the measured 207Pb/206Pb spot date, a 176Lu decay constant (λLu) of 1.865 × 10−11 (Scherer et al., 2001), and a present day Chondritic Uniform Reservoir (CHUR) 176Hf/177Hf = 0.282772 and 176Lu/177Hf = 0.0332 (Blichert-Toft and Albarède, 1997). Two-stage depleted mantle model ages were calculated using the present day depleted mantle 176Hf/177Hf = 0.283251 and assumed average crustal 176Lu/177Hf value of 0.015 (Griffin et al., 2002).
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