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	Data acquisition and laser settings

	Laser
	ASI Resochron

	Type and wavelength
	Excimer, 193 nm

	Pulse width (ns)
	20

	Fluence
	1.9 J/cm2

	Sample cell
	Laurin-Technic M-50 Dual Volume

	Spot size (µm)
	22

	Sampling mode
	Static spot

	Repetition rate (Hz)
	10

	Ablation duration (s)
	15

	Pit depth
	~12 µm; confirmed by optical profilometry

	Carrier gas
	UHP He (99.99999%)

	Carrier gas flow (L min-1)
	0.75

	Supplemental N2 (L min-1)
	0.006

	
	

	Mass spectrometer
	Agilent 7700

	Cool Gas (L min-1)
	14

	Carrier Gas (L min-1)
	0.75; combined in y fitting with He in transport line to torch

	RF power (W)
	1500

	Masses
	91, 201, 202, 204, 206, 207, 208, 232, 238

	Sample time per peak (s)
	0.01, 0.01, 0.01, 0.03, 0.04, 0.07, 0.015, 0.015, 0.02

	Acquisition mode
	Time resolved analysis




Uncertainty Determination
Appropriate uncertainty propagation is critical to the determination of MDAs from detrital zircon datasets due to the reliance of many methods on the selection of dates by the observed overlap of their uncertainties. Over or underestimation of uncertainty can lead to calculated MDAs that are too old or too young, respectively, particularly in datasets with continuous distributions of zircon dates down to the depositional age of the sample. Data used in this study were first reported by Matthews et al. (2017) and acquired via the methods outlined in the Matthews and Guest (2016). Uncertainty propagation was aligned with community derived best-practices outlined in Horstwood et al. (2016) but is modified slightly herein to provide more consistent and reproducible MDAs. 
Excess variance (ε) in the 206Pb/238U ratio often represents 50% or more of the total uncertainty of a date and as such, variations in ε can have a significant impact on uncertainty of the measured zircon population and on the degree of overlap of grains used in MDA calculation methods (see Dickinson and Gehrels, 2009; Coutts et al., 2019). In Matthews and Guest (2016), ε for the 206Pb/238U ratios was estimated using the observed dispersion of dates of validation reference material 91500 (1062.4 ± 0.4 Ma; Wiedenbeck et al. 1995, 2004) acquired within the measurement session (a measurement session is typically 1 sample). This intrasessional approach was favoured by the authors as it was consistent with their view that ε may vary from session to session due to differences in mass spectrometer tuning and other parameters of the measurement method. However, further testing suggests that ε for 206Pb/238U ratios may also vary based on 206Pb beam intensity, consistent with the findings of previous authors who showed that excess variance in the 207Pb/206Pb ratio increased with decreasing 207Pb beam intensity (Horstwood et al. 2003; Matthews and Guest 2016). Therefore, applying a single value of ε to the 206Pb/238U ratios of all analyses based on replicate measurement of a single reference material is inappropriate, especially when there is a large difference between the age of the samples (81.3 – 63.0 Ma) and the age of the reference material (91500, 1062.4 ± 0.4 Ma; Wiedenbeck et al. 1995, 2004).
To avoid potentially fictitious variations in ε due to the aforementioned issue, in this study, excess variance was estimated using an intersessional calibration curve, developed by plotting ε against average 206Pb beam intensity for multiple reference materials from numerous sessions (as described in Matthews and Guest, 2016). This approach varies slightly from uncertainty determination methods applied by Englert et al. (2018), where ε for 206Pb/238U ratios was determined using an intersessional excess variance based on dispersion within all measurements of a zircon reference material (TRD, 61.3 Ma) that is more comparable in age to Upper Nanaimo Group strata.  
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