TABLE S2
Summary of U–Th–Pb isotope analysis by LA-ICP-MS/MS

	Laboratory and sample preparation

	Laboratory name
	Department of Earth Sciences, National Taiwan Normal University

	Sample type/ mineral
	Zircons from syenite

	Sample preparation
	Crushing and heavy liquid mineral separation, 1-inch resin mount, 1 μm polish to finish

	Imaging
	CL imaging by Gatan mini-CL attached to JEOL W-low vacuum scanning electron microscope, 15 kV at 0.5 nA, 1520 mm working distance

	Laser ablation system

	Make, model and type
	Teledyne CETAC Analyte Excite Plus

	Ablation cell
	HelEx II Active 2-Volume Ablation Cell, 100 mm × 100 mm sample holder (25 mm in diameter × 9 pucks and 12.5 mm in diameter × 4 pucks)

	Laser wavelength (nm)
	193 nm (ArF excimer)

	Pulse width (ns)
	< 4 ns

	Fluence (J/cm2)
	2.00 J/cm2

	Repetition rate (Hz)
	17 Hz

	Ablation duration (s)
	~24 s

	Ablation pit depth/ ablation rate
	~20 μm pit depth, calculated assuming an ablation rate of a few dozen nm per pulse

	Spot diameter (μm)
	25 μm

	Sampling mode/ pattern
	Static spot ablation

	Carrier gas
	100% He in the cell; Ar make-up gas added via a co-axial mixing adapter, where the Ar gas is mixed on-axis with the He and ablated sample material, directly connected to the ICP torch

	Cell carrier gas flow (l/min)
	0.5 l/min for MFC1 (Cell body), 0.5 l/min for MFC2 (Cup)

	ICP-MS instrument

	Make, model and type
	Agilent 8900 Triple Quadrupole ICP-MS (ICP-MS/MS)

	Sample introduction
	Ablated sample aerosol via conventional tubing and the co-axial mixing adapter

	Scan mode
	MS/MS mode

	RF power (W)
	1300 W

	Make-up gas flow (l/min)
	Sourced from Agilent 8900 ICP-MS/MS, 0.75 l/min

	Cell gas flow rate (ml/min)
	1 ml/min for 10% NH3 + 90% He reaction gas (“10%” on 3rd mass flow controller of Agilent 8900 ICP-MS/MS), 1.0 ml/min for He collision gas

	Detection system
	Electron multiplier

	Masses measured (Quadrupole-1 → Quadrupole-2)
	202 → 202, 204 → 204, 206 → 206, 207 → 207, 208 → 208, 232 → 232, 232 → 247, 238 → 238 and 238 → 253

	Dwell times (ms)
	202Hg [40 ms], 204Pb [50 ms], 206Pb [25 ms], 207Pb [35 ms], 208Pb [10 ms], 232Th [10 ms], 247Th-NH [10 ms], 238U [15 ms] and 253U-NH [15 ms]

	Total integration time per output datapoint (s)
	0.2440 s

	‘Sensitivity’ as useful yield (%, element)
	0.023 % U, not including a series of reaction products of U with NH3 reaction gas such as U-NH, (Schaltegger et al., 2015)

	IC Dead time (ns)
	30 nsec

	Data processing

	Integration time for gas blank and sample (s)
	~25 s for gas blank, ~14 s for sample

	Calibration strategy
	91500 zircon and NIST 610 glass reference material used as primary for an external calibration of U/Pb and Pb/Pb isotope ratio, respectively. Plešovice and AS3 zircon reference materials used as evaluations.

	Reference material information
	91500 (Wiedenbeck et al., 1995), NIST 610 (Jochum et al., 2005; Data of Jochum and Nehring 11/2006 on GeoReM database), Plešovice (Sláma et al., 2008), AS3 (Paces & Miller, 1993)

	Data processing package used/ Correction for LIEF
	Agilent MassHunter; In-house excel spreadsheet for data normalization, common Pb correction, uncertainty propagation and age calculation (Hattori et al., 2017; Sakata et al., 2014). LIEF correction assumes reference material and samples behave identically.

	Common-Pb correction and composition
	Using the Hg-corrected 204Pb, a correction for common Pb was made on the basis of the 204Pb method (Stern, 1997) and the model for the common Pb compositions (Stacey & Kramers, 1975).

	Uncertainty level and propagation
	Ages are quoted at 2σ absolute. Uncertainties from the isotopic ratio measurements, counting statistics for each analyte and common-Pb corrections were propagated.

	Quality control/ validation
	Plešovice; a weighted average of 206Pb/238U age = 333.2 ± 4.7 (2σ, MSWD = 1.3, n= 4), AS3; a weighted average of 207Pb/207Pb age = 1094 ± 39 (2σ, MSWD = 0.59, n = 4).

	Other information

	
	Sample tubing of ~3 m from the sample cell to a ICP torch. Wait time of 30 s between analyses. Washout time of c. 210 ms at 5% of the maximum peak intensity.
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