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Radiometric Dating Methodologies
SHRIMP monazite methods
Monazite grains from sample A40 and Yule were separated from total rock samples using standard crushing, washing, heavy liquid (Sp. Gr. 2.96 and 3.3), and paramagnetic procedures. Hand selected zircon and monazite grains were placed onto double-sided tape, mounted in epoxy together with chips of the reference monazite (44069), sectioned approximately in half, and polished. Reflected and transmitted light photomicrographs were prepared and scanning electron microscope (SEM) back scattered (BSE) SEM images were prepared for the monazite grains. These BSE images were used to decipher the internal structures of the sectioned grains and to ensure that the ~20µm SHRIMP spot was wholly within a single age component within the sectioned grains.
For sample 652987, monazite grains were identified in polished thin section and the areas cut from the section and remounted into an epoxy disk with 44069 reference monazite grains. 
The U-Th-Pb analyses were made using SHRIMP II at the Research School of Earth Sciences, The Australian National University, Canberra, Australia similar to procedures given in Williams (1998, and references therein). Energy filtering (~60–70%) was applied to the secondary beam in order to minimize isobaric interferences, specifically in the mass range of the Pb isotopes. Each analysis consisted of 6 scans through the mass range, with the 44069 monazite grains analyzed for every three unknown analyses. The data have been reduced using the SQUID Excel Macro of Ludwig (2001). The U/Pb ratios have been normalized relative to a value of 0.0668 for the 44069 reference monazite, equivalent to an age of 424.9 Ma (see Aleinikoff et al., 2006).
Uncertainties given for individual analyses (ratios and ages) are at the one sigma level. Concordia plots, probability density plots with stacked histograms and weighted mean 207Pb/206Pb age calculations were carried out using ISOPLOT/EX (Ludwig, 2003).  Weighted mean 206Pb/238U age uncertainties are reported as 95% confidence limits. In some cases, the “Mixture Modelling” algorithm of Sambridge and Compston (1994), via ISOPLOT/EX, was used to un-mix statistical age populations or groupings.

Re-Os Analysis methods
Methods used for molybdenite analysis are described in detail by Selby and Creaser (2001, 2004). The 187Re and 187Os concentrations in molybdenite were determined by isotope dilution mass spectrometry using Carius-tube, solvent extraction, anion chromatography and negative thermal ionization mass spectrometry techniques. For this work, a tracer solution containing known amounts of isotopically enriched 185Re and isotopically normal Os was used. Isotopic analysis was made using a Micromass Sector 54 mass spectrometer by Faraday collector. Total procedural blanks for Re and Os are less than <3 picograms and 0.5 picograms (<20 fg 187Os), respectively. These procedural blanks are insignificant in comparison to the Re and Os concentrations in molybdenite. The molybdenite powder HLP-5 (Markey et al., 1998) was analyzed at the same time and yielded a Re-Os date of 220.0 ± 1.0 Ma. This Re-Os age date is indistinguishable to that reported by Markey et al. (1998) of 221.0 ± 1.0 Ma.
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