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Analytical methods

1. U–Pb Zircon Geochronology
The U–Pb zircon ion-microprobe geochronology was carried out using a SHRIMP II (granite clasts) and SHRIMP RG (detrital samples) instrument housed at the Australian National University, Canberra, Australia.  For sample DJ.1405.2 geochronology was completed using the Camerca 1270 ion-microprobe housed at the NORDSIM facility, Swedish Museum of Natural History, Stockholm.  Both machines follow a similar analytical method, which for the SHRIMP instrument are outlined in detail by Williams (1998) and for the Cameca 1270 instrument by Whitehouse et al. (1999).  Zircons were separated, using standard heavy liquid and magnetic techniques, from approximately 1-2 kilograms of rock crushed to <300 microns.  Following handpicking, the zircons were mounted in epoxy along with a few grains of the 1099 Ma FC1 reference zircon (Paces & Miller 1993) for SHRIMP analyses or the 1065 Ma 91500 zircon standard (Wiedenbeck et al. 1995) for NORDSIM analyses, and were polished to expose the centers of the grains before optical and cathodoluminescence (CL) imaging.  The CL images revealed the internal zircon morphology which guided the location of the analysis spot.  Analyses were carried out using a focused primary O2– beam, and secondary ion intensities were measured with an ion-counting detector.  U/Pb ratios were calibrated against the zircon standard using the measured UOx/U ratios.  The SHRIMP data have been processed using the SQUID Excel Macro of Ludwig (2001). For grains/areas younger than ~800Ma the 207Pb correction method was used to derive radiogenic 206Pb/238U ratios and ages. The normal 204Pb correction method has been used for older grains/areas.  For the Cameca 1270 analyses, the 204Pb signal for each analysis was used to assess the amount of common Pb.  Common Pb was assumed to be from surface contamination and if corrections were appropriate, the present-day values for terrestrial Pb from Stacey & Kramers (1975) were used.  
Errors for ratios given in Table DR1 are 1σ and include propagated errors of the standard measurements.  For concordant analyses, 206Pb/238U ages are quoted for grains younger than 1500 Ma and 207Pb/206Pb ages for grains older than 1500 Ma throughout the text, figures, and for construction of the figures.  The evaluation and inclusion / exclusion of discordant analyses are discussed in the text.  Concordia and weighted average ages quoted in the text and figures have been calculated using ISOPLOT version 3.1 (Ludwig, 2003) using the decay constants recommended by Steiger & Jäger (1977) and are quoted throughout at the 2σ level.  Detrital zircon data was screened by accepting only analyses whose error ellipse intersects Concordia prior to plotting age probability distribution diagrams, however plots which include discordant are overlain.  Where core and rim data are available for the same detrital grain only the rim age is included in the age distribution plot.  Where rims were too thin to analyse, core analyses are assumed to date the source.

2. Hf Isotope Geochemistry

Lu-Hf isotope analyses were performed at the NERC Isotope Geosciences Laboratory, Keyworth, UK, following the ion-microprobe geochronology. In situ Hf isotope analyses were performed using a Merkantek 266nm Nd:YAG laser attached to a VG instruments multi-collector Axiom inductively coupled mass spectrometer.  The analytical method follows Flowerdew et al. (2006) and is briefly described below.  Ablations, which resulted in approximately 50μm deep cylindrical pits with a diameter of 50μm, were targeted over the U-Pb ion-microprobe analysis spot.  Where this was not possible, or where magmatic rims overgrowing inherited zircon were obvious, CL images were used to ensure that the Hf analysis was from the same growth zone of zircon on which geochronology was performed.

Subtracting the isobaric interferences of Yb and Lu on the 176 peak is critical for accurate 176Hf/177Hf ratios.  As is outlined in Pearson et al. (2008) several strategies are currently employed to remove such isobaric interferences and that each approach is accurate.  Our correction method involved the calculation of 176Yb/173Yb by incrementally doping the JMC 475 solution standard with a Yb solution to make solutions with Yb/Hf 0.02, 0.07 and 0.1, as outlined by Thirlwall & Walder (1995).  The resultant value of 0.79521 was then used to correct for the 176Yb for the ablations.  The Yb mass bias corrections for Yb were assumed to be similar to that for the measured 179Hf/177Hf.  Doped analyses corrected for the interfering Yb and undoped analyses of the JMC 475 standard yielded 176Hf/177Hf of 0.282128 ± 28 (2 standard deviations, n = 27) and 0.282124 ± 36 (2 standard deviations, n = 25), respectively and are within the long term laboratory average of 0.282146 ± 74 ppm for the Axiom instrument.  A 176Lu/175Lu value of 0.02645 was determined through successive Lu doping of the JMC 475 standard.  Intermittent ablations of the 91500 zircon standard within each of the analytical sessions yielded 176Hf/177Hf values of 0.282304 ± 62 (2 standard deviations, n = 62), in agreement with that reported for the 91500 standard by Wiedenbeck et al. (1995), and demonstrate our correction method is appropriate.  Correction of the interfering 176Yb by measuring interference-free 173Yb/172Yb ratio averaged over the course of the ablation and determining the Yb mass bias independently (Woodhead et al. 2004, Wu et al. 2006) using the Yb natural abundance ratios of Thirlwall & Anczkiewicz (2004), is also in agreement the approach outlined above as the 91500 zircon standard yielded 0.282322 ± 106 (2 standard deviations, n = 62).  This method also yielded to 176Hf/177Hf values that were indistinguishable for the unknowns, but the greater imprecision caused by lower signal intensities and less precise determination of the Yb mass bias, especially for ablations with low Yb concentrations, values from the former method are only reported in table DR2.
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