Appendix 1. XRF and ICP-MS detection limits and uncertainties
	Element
	Method
	Units
	Detection

limit
	
	Element
	Method
	Units
	Detection limit

	SiO2
	XRF
	wt.%
	0.01
	
	Ce                  
	ICP-MS
	ppm
	0.1

	Al2O3
	XRF
	wt.%
	0.01
	
	Cs                  
	ICP-MS
	ppm
	0.1

	CaO
	XRF
	wt.%
	0.01
	
	Dy                  
	ICP-MS
	ppm
	0.05

	MgO
	XRF
	wt.%
	0.03
	
	Er                  
	ICP-MS
	ppm
	0.05

	Na2O
	XRF
	wt.%
	0.02
	
	Eu                  
	ICP-MS
	ppm
	0.05

	K2O
	XRF
	wt.%
	0.01
	
	Ga                  
	ICP-MS
	ppm
	1

	Fe2O3
	XRF
	wt.%
	0.01
	
	Gd                  
	ICP-MS
	ppm
	0.05

	MnO
	XRF
	wt.%
	0.01
	
	Ge
	ICP-MS
	ppm
	1

	TiO2
	XRF
	wt.%
	0.01
	
	Hf
	ICP-MS
	ppm
	1

	P2O5
	XRF
	wt.%
	0.01
	
	Ho                  
	ICP-MS
	ppm
	0.05

	Cr2O3
	XRF
	wt.%
	0.01
	
	La                  
	ICP-MS
	ppm
	0.1

	LOI
	XRF
	wt.%
	0.01
	
	Lu
	ICP-MS
	ppm
	0.05

	Rb 
	XRF
	ppm
	2
	
	Mo
	ICP-MS
	ppm
	2

	Sr
	XRF
	ppm
	2
	
	Nb                  
	ICP-MS
	ppm
	1

	Y
	XRF
	ppm
	2
	
	Nd                  
	ICP-MS
	ppm
	0.1

	Zr
	XRF
	ppm
	2
	
	Pb
	ICP-MS
	ppm
	5

	Nb
	XRF
	ppm
	2
	
	Pr                  
	ICP-MS
	ppm
	0.05

	Ba
	XRF
	ppm
	20
	
	Rb                  
	ICP-MS
	ppm
	0.2

	Al                  
	ICP-MS
	wt.%
	0.01
	
	Sm                  
	ICP-MS
	ppm
	0.1

	Ba                  
	ICP-MS
	ppm
	0.5
	
	Sn
	ICP-MS
	ppm
	1

	Ca                  
	ICP-MS
	wt.%
	0.01
	
	Tb                  
	ICP-MS
	ppm
	0.05

	Cr                  
	ICP-MS
	ppm
	10
	
	Th                  
	ICP-MS
	ppm
	0.1

	Fe                  
	ICP-MS
	wt.%
	0.01
	
	Tl
	ICP-MS
	ppm
	0.5

	K                   
	ICP-MS
	wt.%
	0.01
	
	Tm
	ICP-MS
	ppm
	0.05

	Li                  
	ICP-MS
	ppm
	10
	
	U                   
	ICP-MS
	ppm
	0.05

	Mg                  
	ICP-MS
	wt.%
	0.01
	
	Y                   
	ICP-MS
	ppm
	0.5

	Mn                  
	ICP-MS
	ppm
	10
	
	Yb                  
	ICP-MS
	ppm
	0.1

	Ni
	ICP-MS
	ppm
	5

	P                   
	ICP-MS
	wt.%
	0.01

	Sc                  
	ICP-MS
	ppm
	5

	Sr                  
	ICP-MS
	ppm
	0.1

	Ti                  
	ICP-MS
	wt.%
	0.01

	V                   
	ICP-MS
	ppm
	5

	Zn                  
	ICP-MS
	ppm
	5

	Zr                  
	ICP-MS
	ppm
	0.5

	Bi
	ICP-MS
	ppm
	0.1

	Cd
	ICP-MS
	ppm
	0.2


The analytical uncertainty of XRF analyses (2) is ±2% for values greater than 20 times the detection limit and for ICP-MS analyses it is ±10% for values greater than 20 times the detection limit.  For values below 20 times the detection limit, the error is ±100% for both XRF and ICP-MS analyses.
