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(U-Th)/He analyses were performed by the University of Colorado Thermochronology Research and Instrumentation Lab (CU TRaIL). Individual mineral grains were handpicked using a Leica M165 binocular microscope equipped with a calibrated digital camera and capable of both reflected and transmitted, polarized light. The grains were screened for quality, including crystal size, shape, and the presence of inclusions. After characterization, grains were placed into small Nb tubes that are then crimped on both ends. This Nb packet was then loaded into an ASI Alphachron He extraction and measurement line. The packet is placed in the UHV extraction line (~3 X 10-8 torr) and heated with a 50W diode laser to ~800-1100°C for 5 to 10 minutes to extract the radiogenic 4He. The degassed 4He was then spiked with approximately 13 ncc of pure 3He, cleaned via interaction with two SAES getters, and analyzed on a Balzers PrismaPlus QME 220 quadrupole mass spectrometer. This procedure was repeated at least once to ensure complete mineral degassing. Degassed grains were then removed from the line and taken to a Class 10 clean lab for dissolution. Apatite grains, still enclosed in the Nb tubes, were placed in 1.5 mL Cetac vials, spiked with a 235U -  230Th – 145Nd tracer in HNO3, capped, and baked in a lab oven at 80°C for 2 hours. Once the minerals were dissolved, regardless of the dissolution process, they were diluted with 1 to 3 mL of doubly-deionized water, and taken to the ICP-MS lab for analysis. Sample solutions, along with normal solutions and blanks, were analyzed for U, Th, and Sm content using an Agilent 7900 Quadrupole inductively-coupled plasma mass spectrometer equipped with an inert sample introduction system. Once the U, Th, and Sm contents had been measured, He dates and all associated data were calculated on a custom spreadsheet made by CU TRaIL staff using the methods described in Ketcham et al (2011). Every batch of samples includes standards run sporadically throughout the process to monitor procedures and maintain consistency from run to run. 
Analytical uncertainty is at – 2-sigma in millions of years, only including propagated direct analytical uncertainties for He, U, Th, and Sm. Analytical uncertainties can be considered the minimum uncertainty on a single measured date. Some uncertainties, like that associated with the alpha-ejection correction, are poorly quantified at present, making it challenging to properly include them in uncertainty estimates for single-grain (U-Th)/He dates. Ongoing work is aimed at improving our understanding of uncertainties associated with the alpha-ejection correction, to enable their appropriate incorporation into single-grain uncertainty estimates.
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