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Figure B.1. Zircon grains dated from each sample showing range in metamictization. 
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Zircon (U-Th)/He methods  

He degassing and U-Th analyses of hematite and apatite were conducted at the University 

of Arizona Radiogenic Helium Dating Laboratory (ARHDL). 

 

A.3.2. Zircon 

Zircon (U-Th)/He analyses were completed following the CO2 lasing methods of Reiners 

et al., 2004. Whole single crystals of zircon were selected for (U-Th)/He analyses to 

reflect a range in visual radiation damage or “metamictization” based on crystal clarity, 

coloration, and morphology. Individual zircons were imaged, length and width 

dimensions measured on two sides, and loaded into Nb packets. Zircons were laser 

heated to ~1250-1400 °C for eighteen minutes with a diode laser. Grains were heated one 

or two additional times at temperatures slightly higher than the original extract until He 

yields for a re-extract were less than <2% of total extracted He. Extracted He gas was 

spiked with 3He, purified using cryogenic and gettering methods, and analyzed on a 

quadrupole mass spectrometer. The degassed zircons were retrieved, spiked with a 233U-

229Th-147Nd-42Ca tracer, dissolved in HF and analyzed on an Element2 ICP-MS. Zircon 

dimensional mass was calculated from Zr measurements and stoichiometry and used to 

calculate parent U-Th concentrations (Guenthner et al., 2016). Single crystals of Fish 

Canyon Tuff zircon were used as a standard. Blank-corrected (U-Th-Sm)/He dates were 

calculated with propagated analytical uncertainties from U, Th, and He measurements. A 

hexagonal prism morphology was used as a reasonable approximation for the zircon 

alpha-ejection correction (Farley et al., 1996) and zircons are assumed to be unzoned in U 

and Th. 
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