Supplementary file 1. LA-ICP-MS zircon U-Pb Analysis.
Detrital zircon grains were analyzed at the UTChron geochronology facility in the Department of Geological Sciences at the University of Texas at Austin. Samples underwent conventional heavy mineral separation at the Institute of Precambrian Geology and Geochronology (St. Petersburg), Russian Academy of Sciences and were grain mounted (no polishing) on one inch round epoxy pucks with double sided tape. By eliminating polishing, and keeping the grains whole, it becomes possible to analyze the grain normal to growth zoning from the exterior of the grain towards the core (depth profiling). The mounts are unpolished, so no CL images were obtained and high-magnification images from a binocular microscope were used for grain mapping purposes. All grains were analyzed using a Photon Machines Analyte.G2 ATLex 300si ArF 193 nm Excimer Laser equipped with a Helix two-volume ablation cell. The ablated aerosols were transported using He carried gas to, and analyzed with, a ThermoFisher Element2 single collector, magnetic sector-ICP-MS. For U–Pb geochronologic analyses of detrital zircon the masses 202Hg, 204Pb/Hg, 206Pb, 207Pb, 208Pb, 232Th, 235U, and 238U were measured. LA-ICP-MS zircon U–Pb data were processed using the Iolite™plugin (Paton et al. 2011) on the Wavemetrics Igor Pro™ platform and the VizualAge™ data reduction scheme (Petrus & Kamber 2012). GJ1 (206Pb/238U 601.7±1.3 Ma, 207Pb/206Pb 607±4 Ma; Jackson et al. 2004) was used as primary reference material and Pak1 [in-house standard – 206Pb/238U 43.0±0.1 Ma (TIMS)] was used as a secondary reference material. No common Pb correction was applied. All ages are quoted at 2σ absolute error and age uncertainty of reference materials are not propagated. Select analyses were eliminated during data reduction if there were clear errors with the analysis or non zircon was analyzed. Concordia plots generated by the VizualAge™ live concordia function (Petrus & Kamber 2012) were visually inspected during data reduction for the presence of growth domain mixing or disturbance to a closed isotopic system (i.e common Pb or Pb loss). 206Pb/238U ages are reported for ages younger than 1000 Ma. Following the approach proposed by Gehrles (2012), grains were considered discordant if there was greater than 30% discordance between the 206Pb/238U age and the 207Pb/235U age.
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