Table 3. Data on vesuvianites used in this study
	No.
	Locality
	Color
	Occurrence, P-T
	Assemblage
	Optical character
	Reference
	Cell parameters
	Polytype

	
	Serpentinites 
	
	
	
	
	
	a [Å]
	c [Å]
	V [Å3]
	

	1
	Piz Lunghin, Bregaglia, Switzerland (5209; NMBE)
	green
	rodingite in chrystotile serpentinite, low-grade metamorphic, just below greenschist (stilpnomelane, blue amphibole) prehnite-pumpellyite facies 300–350 °C, 3–7 kbar
	diopside
	neg
	this study
	15.549 15.552
	11.830 11.833
	2860.2 2850.9
	P4nc >> P4/n P4nc >> P4/n

	2
	Totalp, Davos, Switzerland (T; IFG)
	yellowish-olive green
	rodingized garnet-pyroxenite in chrysotile/lizardite serpentinite 200–300 °C, 1.5–3.5kbar
	hydrograndite diopside?
	pos
	(Peters 1961, 1965)
	15.559 15.553 15.544
	11.830 11.833 11.826
	2863.8 2862.4 2857.4
	P4nc >> P4/n P4nc >> P4/n –

	3
	Stalvader, Oberhalbstein, Switzerland (T216; IFG)
	olive
	occurrence in serpentinite at contact to calcschists 250–400 °C, 1.5–3.5 kbar
	grandite clinochlore zoisite
	neg
	this study
	15.544 15.534 15.537
	11.825 11.819 11.819
	2857.1 2852.0 2853.1
	P4nc ≈ P4/n – –

	9
	Alpe Albion Ticino Switzerland (Alb II; G)
	dark green
	fine grained pseudomorphs in gabbroic metarodingite formation conditions uncertain
	zoisite grossular diopside 
	–
	Gannser and Dal Vesco (1962)
	15.549(4)*
	11.825(5)*
	2859(1)*
	–

	10
	Mussaalpe Val d’Ala Piedmont, Italy (3374; NMBE)
	green
	rodingite in antigorite serpentinite 300–500 °C, 4–8 kbar
	grossular diopside clinochlore
	–
	this study
	15.530
	11.817
	2850.0
	P4/n >> P4nc

	12
	Felskinn, Saas Fee, Switzerland (1; NMBE)
	dark green
	rodingite in antigorite serpentinite 
	–
	–
	Li et al (2004); this study
	15.566
	11.840
	2868.8
	P4nc ≈ P4/n

	13
	Findelengletscher, Zermatt, Switzerland (F3; G)
	green
	rodingite in antigorite serpentinite 300–500 °C, 4–8 kbar
	–
	–
	Li et al (2004); this study
	15.566 15.557 15.552
	11.842 11.837 11.837
	2867.5 2866.8 2876.5
	P4nc ≈ P4/n P4nc ≈ P4/n P4nc ≈ P4/n

	15
	Asbestos, Quebec, Canada (A)
	pale green
	hydrothermal veins in asbestos serpentinite 300–400 °C, 0–2 kbar
	diopside grossular prehnite calcite
	neg
	Armbruster and Gnos (2000a)
	15.531
	11.817
	2850.4
	P4/n >> P4nc

	
	Metacarbonates, calcsilicates 
	
	
	
	
	
	
	
	
	

	16
	Erstfeldertal, Aarmassiv, Switzerland (20–11; L)
	brown
	pre-alpine amphibolite-facies calcsilicate rocks in migmatic gneisses 650–800 °C, 4.5–7.5 kbar
	diopside calcite quartz wollastonite grossular
	–
	this study
	15.513
	11.785
	2836.1
	P4/nnc

	17
	Claro, Tessin, Switzerland (E)
	brown
	amhibolite-facies, regional metamorphic 650–680 °C, 5.5–6.5 kbar
	quartz grossular diopside wollastonite calcite
	neg
	Trommsdorff (1968);  this study
	15.523 15.510
	11.784 11.781
	2839.5 2834.0
	P4/nnc P4/nnc

	18
	Innertkirchen, Aarmassiv Switzerland (98–5; L)
	brown
	pre-alpine amphibolite-facies calcsilicate rocks in migmatic gneisses 650–800 °C, 4.5–7.5 kbar
	diopside grossular calcite
	neg
	this study
	15.567
	11.761
	2850.1
	P4/nnc

	
	Contact aureoles and skarns 
	
	
	
	
	
	
	
	
	

	11
	Sierra de los Cruces, Coahuila, Mexico (G)
	light brown 
	contact aureole >600 °C, 1–3 kbar
	calcite
	–
	this study
	15.627
	11.749
	2869.1
	P4/nnc

	19
	Brosso, Piedmont, Italy (3362; NMBE)
	brown
	skarn deposit formation conditions unknown
	–
	–
	this study
	15.554
	11.835
	2863.2
	P4/n >> P4nc

	20
	Laguna de Jaco, Chihuahua, Mexico (A) = wiluite
	
	contact aureole >600 °C, 1–3 kbar
	calcite grossular
	pos
	this study
	15.643
	11.718
	2867.4
	P4/nnc

	21
	Xalostoe, Mexico (5526; NMBE)
	yellow
	contact aureole (skarn) >600 °C, 1–3kbar
	calcite
	pos
	this study
	15.646
	11.729
	2871.2
	P4/nnc

	23
	Wiluy River, Yakutsk, Siberia, USSR (A) = wiluite
	olive green
	Contact aureole of Siberian Trapp dikes >600 °C, <1 kbar
	diopside merwinite spurrite achtarandite spinel perovskite
	pos
	this study
	15.730
	11.677
	2889.3
	P4/nnc

	
	Hydrothermal 
	
	
	
	
	
	
	
	
	

	4
	Feegletscher, Saas Fee, Switzerland (A5638; NMBE)
	green
	rodingite in antigorite serpentinite 300–500 °C, 3–5 kbar
	grossular diopside clinochlore
	neg
	Stalder and Aufdenblatten (1995: this study)
	15.550
	11.831
	2853.4
	P4nc ≈ P4/n

	6
	Pollux, near Zermatt Switzerland (A3885)
	brown
	alpine fissure in metarodingite 300–500 °C, 4–8 kbar
	clinochlore diopside
	neg
	this study
	15.552 15.532
	11.835 11.833
	2862.5 2854.6
	P4/n ≈ P4nc -

	7
	Felskinn, Saas Fee, Switzerland (B1958; NMBE)
	pale green
	alpine fissure in rodingite in antigorite serpentinite 200–400 °C, 2–3 kbar
	grossular diopside clinochlore
	neg
	Stalder and Aufdenblatten (1995); this study
	15.566
	11.840
	2868.8
	P4/n ≈ P4nc

	8
	Fleschalp, Binntal, Switzerland (B8628; NMBE) 
	green
	hydrothermal vein in antigorite-olivine serpentinite greenschist facies
	diopside
	–
	this study
	15.515
	11.801
	2840.7
	P4/n >> P4nc

	14
	Felskinn, Saas Fee, Switzerland (G)
	light to dark green, zoned
	alpine fissure in rodingite in antigorite serpentinite 200–400 °C, 2–3 kbar
	–
	neg
	this study
	15.563 15.556 15.579 15.560
	11.839 11.847 11.852 11.838
	2867.5 2866.8 2876.5 2866.1
	P4/n >> P4nc P4/n >> P4nc (analysis E2) P4/n >> P4nc (analysis E3) –

	
	Samples without X-ray data 
	
	
	
	
	
	
	
	
	

	5
	Canzoccoli near Predazzo, Italy (112; NMBE)
	green
	contact aureole conditions unknown
	vesuvianite consists of fibers
	–
	this study
	–
	–
	–
	–

	22
	Volcano Vesuvius, Italy (305; IFG)
	green
	contact metamorphic xenolith in lavas 600–1050 °C, 0–2 kbar
	diopside wollastonite monticellite (clintonite?)
	neg
	Giuseppetti and Mazzi (1983)
	
	
	
	P4/nnc

	24
	Feegletscher, Saas Fee, Switzerland (A5637; NMBE)
	green
	rodingite in antigorite serpentinite 300–500 °C, 3–5 kbar
	grossular diopside clinochlore
	neg
	Stalder and Aufdenblatten (1995: this study)
	–
	–
	–
	–

	25
	Monzoni, Val Fassa, Italy (8627; NMBE)
	pale green
	contact aureole
	–
	–
	Masch and Huckenholz (1993)
	–
	–
	–
	–

	26
	Rimpfischwäng, Zermatt, Switzerland (A3887)
	green
	Alpine fissure in rodingite in antigorite serpentinite
	–
	–
	–
	–
	–
	–
	–

	27
	“Egeran”, Eger (Cheb), Bohemia, Tchec Republic (6993; NMBE)
	brown
	radiating crystals in calcsilicate rock
	–
	–
	this study
	–
	–
	–
	–

	28
	Alpe Monzoni Adamello, Italy (3356; NMBE)
	pale green
	contact aureole
	–
	–
	Masch and Huckenholz (1993)
	–
	–
	–
	–

	29
	Zermatt, Feegletscher, Switzerland (F5; G)
	green
	alpine fissure in rodingite, in antigorite serpentinite
	–
	–
	Stalder and Aufdenblatten (1995: this study)
	–
	–
	–
	–

	30
	Miask, Ural, Russia (5107; NMBE)
	emerald green
	skarn
	–
	–
	this study
	–
	–
	–
	–


Table 4. Chemical analyses (mean and standard deviation) of studied vesuvianites

	No.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Locality
	Lunghin 5209
	Totalp T
	Stalvader T216
	Feegletscher A5638
	Canzoccoli 112
	Pollux A3885
	Saas Fee B1598
	Fleschalp B8628
	Albion 2
	Mussaalpe 3374

	n
	9
	10
	10
	9
	10
	7
	15
	10
	9
	10

	
	
	
	
	
	
	
	
	
	
	

	SiO2
	36.55(25)
	37.15(29)
	36.92(31)
	37.20(20)
	37.47(17)
	37.39(16)
	36.58(32)
	37.34(27)
	36.50(19)
	37.06(19)

	TiO2
	1.17(71)
	0.01(2)
	0.47(20)
	0.778(30)
	0.46(12)
	2.49(28)
	0.27(4)
	0.22(6)
	0.33(9)
	0.54(9)

	Al2O3
	15.16(63)
	16.54(52)
	16.44(17)
	16.49(53)
	16.93(16)
	15.40(25)
	16.36(28
	16.91(20)
	16.74(26)
	16.89(43)

	Cr2O3
	0.04(3)
	0.01(1)
	0.01(2)
	0.02(2)
	0.01(1)
	0.00(1)
	0.02(3)
	0.02(2)
	0.01(2)
	0.01(2)

	FeO
	4.22(84)
	3.48(51)
	3.58(19)
	43.97(21)
	3.51(25)
	3.95(15)
	4.12(19)
	3.12(21)
	3.99(23)
	3.16(46)

	MnO
	0.12(3)
	0.07(5)
	0.08(3)
	0.11(5)
	0.08(3)
	0.11(3)
	0.13(3)
	0.08(3)
	0.10(4)
	0.08(3)

	MgO
	2.59(20)
	3.05(8)
	2.65(9)
	2.36(20)
	2.59(14)
	2.37(3)
	2.65(12)
	2.85(7)
	2.47(2)
	2.75(5)

	CuO
	0.01(1)
	0.02(2)
	0.01(2)
	0.02(3)
	0.01(1)
	0.02(3)
	0.02(3)
	0.02(2)
	0.02(4)
	0.03(4)

	CaO
	36.13(14)
	36.53(29)
	36.34(15)
	36.40(25)
	36.53(21)
	36.11(18)
	36.27(11)
	36.62(14)
	36.23(14)
	36.43(9)

	SrO
	0.01(2)
	0.02(3)
	0.02(3)
	0.06(5)
	0.06(4)
	0.00(1)
	0.04(5)
	0.03(4)
	0.01(3)
	0.05(5)

	BaO
	0.03(2)
	0.03(4)
	0.05(7)
	0.04(7)
	0.03(3)
	0.04(5)
	0.04(6)
	0.03(6)
	0.04(3)
	0.03(6)

	PbO
	0.29(60)
	0.41(64)
	0.82(121)
	0.49(62)
	0.22(37)
	0.19(44)
	0.39(49)
	0.25(39)
	0.15(25)
	0.18(32)

	Na2O
	0.02(1)
	0.01(1)
	0.00(0)
	0.01(2)
	0.03(2)
	0.03(1)
	0.00(1)
	0.00(1)
	0.00(1)
	0.01(1)

	K2O
	0.00(0)
	0.00(0)
	0.01(1)
	0.00(0)
	0.00(1)
	0.00(0)
	0.00(1)
	0.00(0)
	0.00(1)
	0.00(0)

	F
	0.00(1)
	0.01(1)
	0.01(2)
	0.01(1)
	0.01(2)
	0.01(2)
	0.02(2)
	0.00(1)
	0.01(2)
	0.01(1)

	Cl
	0.01(1)
	0.01(1)
	0.00(1)
	0.01(1)
	0.00(1)
	0.00(0)
	0.01(1)
	0.00(1)
	0.00(1)
	0.00(0)

	B2O3
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–

	Total
	96.36(56)
	97.33(96)
	97.43(89)
	97.96(47)
	97.96(30)
	98.13(61)
	96.93(49)
	97.50(27)
	96.62(39)
	97.23(35)

	
	
	
	
	
	
	
	
	
	
	

	Normalized to:
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations
	50 cations

	
	
	
	
	
	
	
	
	
	
	

	Si
	17.973(78)
	17.952(54)
	17.944(137)
	17.991(78)
	18.019(67)
	18.122(43)
	17.824(98)
	18.000(77)
	17.805(683)
	17.928(46)

	Ti
	0.432(261)
	0.004(6)
	0.172(75)
	0.281(110)
	0.167(44
	0.906(1001)
	0.097(15)
	0.079(22)
	0.121(32)
	0.196(34)

	Al
	8.787(341)
	9.418(282)
	9.418(95)
	9.400(280)
	9.596(80)
	8.793(150)
	9.395(156)
	9.606(93)
	9.626(1388)
	9.628(225)

	Cr
	0.017(12)
	0.003(4)
	0.005(6)
	0.007(7)
	0.005(5)
	0.001(2)
	0.009(11)
	0.006(7)
	0.004(6)
	0.006(7)

	Fe
	1.735(373)
	1.405(210)
	1.454(76)
	1.604(89)
	1.411(966)
	1.602(59)
	1.679(79)
	1.256(86)
	1.628(96)
	1.279(190)

	Mn
	0.051(12)
	0.031(18)
	0.034(11)
	0.046(19)
	0.035(11)
	0.047(14)
	0.055(12)
	0.033(11)
	0.041(16)
	0.032(11)

	Mg
	1.926(136)
	2.199(60)
	1.922(62)
	1.702(145)
	1.860(100)
	1.713(19)
	1.925(90)
	2.048(52)
	1.796(17)
	1.985(35)

	Cu
	0.005(7)
	0.006(8)
	0.003(7)
	0.006(12)
	0.003(4)
	0.008(11)
	0.006(10)
	0.007(8)
	0.008(14)
	0.012(13)

	Ca
	18.936(70)
	18.913(52)
	18.918(88)
	18.861(86)
	18.823(68)
	18.750(66)
	18.934(41)
	18.909(73)
	18.935(81)
	18.882(64)

	Sr
	0.003(5)
	0.004(8)
	0.007(8)
	0.016(15)
	0.016(11)
	0.001(3)
	0.012(13)
	0.009(11)
	0.004(9)
	0.013(13)

	Ba
	0.005(7)
	0.005(8)
	0.010(13)
	0.008(13)
	0.005(6)
	0.007(9)
	0.008(11)
	0.006(11)
	0.007(7)
	0.005(11)

	Pb
	0.039(76)
	0.053(83)
	0.108(158)
	0.064(81)
	0.028(49)
	0.024(57)
	0.051(64)
	0.032(51)
	0.019(32)
	0.024(42)

	Na
	0.015(14)
	0.005(6)
	0.002(3)
	0.013(15)
	0.029(18)
	0.024(9)
	0.004(6)
	0.009(7)
	0.004(8)
	0.012(8)

	K
	0.002(3)
	0.002(2)
	0.004(4)
	0.002(2)
	0.002(3)
	0.002(2)
	0.001(3)
	0.000(1)
	0.001(4)
	0.001(1)

	F
	0.008(14)
	0.010(11)
	0.020(309)
	0.012(21)
	0.017(24)
	0.022(24)
	0.032(31)
	0.005(10)
	0.023(32)
	0.014(22)

	Cl
	0.005(5)
	0.007(7)
	0.004(5)
	0.006(6)
	0.003(4)
	0.002(4)
	0.005(6)
	0.003(5)
	0.003(5)
	0.001(2)

	B
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–

	
	
	
	
	
	
	
	
	
	
	

	Sum X
	19.101(96)
	18.982(80)
	19.049(171)
	18.965(103)
	18.905(65)
	18.808(63)
	19.010(75)
	18.965(90)
	18.971978)
	18.936(81)

	Sum Y
	12.925(60) 
	13.066(92)
	13.007(70)
	13.045(51)
	13.076(77)
	13.070(51)
	13.166(77)
	13.035(56)
	13.223(48)
	13.136(223)

	
	
	
	
	
	
	
	
	
	
	

	No.
	11
	12
	14
	14
	16
	17
	18
	19
	20
	21

	Locality
	Sierra de los Cruces
	Felskinn 1
	Felskinn E3
	Felskinn E2
	Erstfeldertal 20–11
	Claro
	Innertkirchen 98–5
	Brosso 3362
	Laguna Jaco
	Xalastoe 5526

	n
	10
	10
	15
	13
	20
	10
	9
	10
	15
	10

	
	
	
	
	
	
	
	
	
	
	

	SiO2
	36.37(12)
	36.74(20)
	36.50(22)
	36.70(46)
	36.49(20)
	37.31(22)
	37.27(15)
	37.52(23)
	35.85(17)
	37.04(18)

	TiO2
	1.14(19)
	2.08(8)
	2.12(130)
	1.99(13)
	1.76(79)
	1.85(31)
	2.69(59)
	3.64(20)
	0.97(7)
	0.09(4)

	Al2O3
	14.78(20)
	14.80(15)
	13.20(15)
	14.69(9)
	17.11(52)
	17.04(17)
	16.36(42)
	14.91(13)
	13.10(18)
	16.72(33)

	Cr2O3
	0.01(1)
	0.02(2)
	0.01(2)
	0.03(3)
	0.02(2)
	0.01(2)
	0.01(2)
	0.01(2)
	0.01(1)
	0.01(2)

	FeO
	2.48(15)
	4.55(17)
	5.58(73)
	4.62(13)
	3.41(45)
	3.97(15)
	3.17(20)
	3.83(10)
	2.82(13)
	0.87(23)

	MnO
	0.07(3)
	0.14(2)
	0.09(4)
	0.14(4)
	0.05(2)
	0.07(2)
	0.04(2)
	0.28(2)
	0.41(4)
	0.09(4)

	MgO
	5.17(8)
	2.63(6)
	3.08(33)
	2.66(4)
	1.69(17)
	1.50(4)
	2.10(9)
	2.22(4)
	5.30(4)
	5.35(21)

	CuO
	0.01(2)
	0.02(2)
	0.01(3)
	0.01(02
	0.01(2)
	0.01(2)
	0.03(3)
	0.04(4)
	0.02(2)
	0.02(3)

	CaO
	36.03(13)
	35.91(16)
	35.80(21)
	35.83(16)
	35.70(17)
	35.34(20)
	35.99(12)
	35.62(15)
	35.91(16)
	36.65(15)

	SrO
	0.03(4)
	0.02(3)
	0.02(3)
	0.02(2)
	0.04(4)
	0.02(3)
	0.09(5)
	0.03(2)
	0.02(3)
	0.01(2)

	BaO
	0.03(4)
	0.03(6)
	0.01(2)
	0.02(3)
	0.02(3)
	0.03(5)
	0.02(4)
	0.03(6)
	0.03(2)
	0.03(4)

	PbO
	0.20(27)
	0.56(79)
	0.29(53)
	0.22(39)
	0.43(48)
	0.65(67)
	0.10(15)
	0.14(32)
	0.73(54)
	0.58(99)

	Na2O
	0.02(1)
	0.02(1)
	0.02(3)
	0.02(1)
	0.17(8)
	0.00(1)
	0.06(1)
	0.13(2)
	0.01(0)
	0.01(0)

	K2O
	0.00(0)
	0.00(0)
	0.01(1)
	0.00(0)
	0.00(0)
	0.10(3)
	0.01(1)
	0.00(0)
	0.01(0)
	0.00(0)

	F
	0.36(3)
	0.02(2)
	0.02(2)
	0.02(3)
	0.95(12)
	1.0(6)
	0.87(4)
	0.02(2)
	0.35(4)
	0.49(5)

	Cl
	0.03(1)
	0.00(0)
	0.02(2)
	0.01(1)
	0.01(1)
	0.04(1)
	0.02(1)
	0.00(0)
	0.12(1)
	0.04(1)

	B2O3
	1.60
	–
	–
	–
	0.06
	0.02
	0.09
	–
	3.03
	1.99

	Total
	98.31(32)
	97.54(61)
	96.77(53)
	97.01(52)
	97.92(48)
	99.05(35)
	98.90(27)
	98.42(23)
	98.68(55)
	99.89(96)

	
	
	
	
	
	
	
	
	
	
	

	Normalized to:
	18 Z
	50 cations
	50 cations
	50 cations
	18 Z
	18 Z
	18 Z
	18 Z
	18 Z
	18 Z

	
	
	
	
	
	
	
	
	
	
	

	Si
	18.000
	17.960(71)
	17.982(78)
	17.991(176)
	18.000
	18.000
	18.000
	18.000
	18.000
	18.000

	Ti
	0.424(69)
	0.764(32)
	0.786(483)
	0.734(46)
	0.609(228)
	0.673(113)
	0.797(215)
	1.314(74)
	0.371(25)
	0.034(13)

	Al
	8.623(130)
	8.524(87)
	7.665(91)
	8.488(72)
	9.890(162)
	9.689(97)
	9.301(234)
	8.428(74)
	7.748(91)
	9.578(184)

	Cr
	0.004(5)
	0.008(8)
	0.005(6)
	0.011(12)
	0.007(5)
	0.004(8)
	0.006(7)
	0.005(7)
	0.005(5)
	0.004(6)

	Fe
	1.027(64)
	1.861(68)
	2.298(298)
	1.894(53)
	1.461(99)
	1.603(53)
	1.286(80)
	1.537(41)
	1.192(52)
	0.353(92)

	Mn
	0.030(12)
	0.056(10)
	0.037(19)
	0.059(16)
	0.019(6)
	0.029(9)
	0.016(8)
	0.113(8)
	0.176(15)
	0.036(15)

	Mg
	3.811(65)
	1.913(39)
	2.261(244)
	1.945(27)
	1.264(87)
	1.081(24)
	1.509(61)
	1.588(33)
	3.971(36)
	3.873(155)

	Cu
	0.004(7)
	0.006(8)
	0.006(10)
	0.005(6)
	0.007(4)
	0.004(9)
	0.011(12)
	0.014(13)
	0.007(4)
	0.009(11)

	Ca
	19.104(90)
	18.803(62)
	18.892(83)
	18.815(102)
	18.907(134)
	18.266(142)
	18.605(101)
	18.308(115)
	19.296(127
	19.082(135)

	Sr
	0.008(12)
	0.006(8)
	0.006(9)
	0.006(6)
	0.012(8)
	0.006(9)
	0.027(15)
	0.009(6)
	0.006(6)
	0.004(5)

	Ba
	0.005(8)
	0.006(11)
	0.002(4)
	0.004(6)
	0.003(3)
	0.006(9)
	0.003(8)
	0.006(10)
	0.004(4)
	0.005(7)

	Pb
	0.026(36)
	0.074(104)
	0.038(70)
	0.030(52)
	0.067(55)
	0.085(883)
	0.008(12)
	0.018(41)
	0.087(67)
	0.077(131)

	Na
	0.018(9)
	0.018(10)
	0.019(32)
	0.018(11)
	0.128(40)
	0.096(26)
	0.053(12)
	0.124(16)
	0.004(2)
	0.008(8)

	K
	0.001(3)
	0.000(1)
	0.004(5)
	0.001(1)
	0.001(1)
	0.003(4)
	0.004(4)
	0.001(1)
	0.004(3)
	0.001(2)

	F
	0.556(52)
	0.033(29)
	0.025(26)
	0.038(39)
	1.569(93)
	1.607(90)
	1.321(57)
	0.023(28)
	0.555(64)
	0.750(81)

	Cl
	0.023(8)
	0.004(4)
	0.013(14)
	0.012(5)
	0.012(6)
	0.031(5)
	0.015(7)
	0.002(4)
	0.102(12)
	0.033(9)

	B
	1.367(5)
	–
	–
	–
	0.048(2)
	0.017(0)
	0.075(0)
	–
	2.625(13)
	1.669(8)

	
	
	
	
	
	
	
	
	
	
	

	Sum X
	19.163(93)
	18.907(99)
	18.961(88)
	18.873(119)
	19.117(171)
	18.462(167)
	18.699(114)
	18.466(138)
	19.401(108)
	19.177(222)

	Sum Y
	13.924(129)
	13.133(63)
	13.057(81)
	13.135(88)
	13.258(79)
	13.083(50)
	13.108(101)
	12.999(105)
	13.469(70)
	13.888(134)

	
	
	
	
	
	
	
	
	
	
	

	No.
	22
	23
	24
	25
	26
	27
	28
	29
	30
	

	Locality
	Vesuvius 305
	Wiluy
	Feegletscher A5637
	Monzoni 8627
	Rimpfischwäng A3887
	Egeran 6993
	Monzonialp 3356
	Zermatt F5
	Miask 5107
	

	n
	10
	9
	9
	12
	9
	10
	10
	9
	8
	

	
	
	
	
	
	
	
	
	
	
	

	SiO2
	37.61(25)
	36.25(39)
	37.19(30)
	36.76(20)
	36.60(26)
	37.24(17)
	37.11(24)
	36.99(17)
	36.95(38)
	

	TiO2
	1.41(7)
	1.11(24)
	0.04(5)
	1.15(47)
	2.60(19)
	1.21(25)
	0.04(4)
	2.44(19)
	0.08(4)
	

	Al2O3
	16.79(12)
	10.79(58)
	15.81(20)
	17.68(62)
	14.07(26)
	17.37(67)
	17.33(13)
	14.82(11)
	17.64(82)
	

	Cr2O3
	0.01(2)
	0.03(4)
	0.03(4)
	0.01(1)
	0.01(2)
	0.01(2)
	0.01(1)
	0.02(2)
	0.01(2)
	

	FeO
	4.29(4)
	4.57(83)
	3.80(28)
	1.08(52)
	4.55(22)
	4.09(56)
	2.04(18)
	4.23(20)
	4.29(57)
	

	MnO
	0.30(3)
	0.12(3)
	0.16(4)
	0.08(1)
	0.12(2)
	0.03(2)
	0.03(3)
	0.11(2)
	0.16(6)
	

	MgO
	1.59(3)
	6.58(13)
	3.39(4)
	3.17(12)
	2.58(6)
	1.37(10)
	4.45(14)
	2.53(3)
	1.84(35)
	

	CuO
	0.02(3)
	0.02(3)
	0.03(5)
	0.02(2)
	0.00(1)
	0.01(2)
	0.02(3)
	0.01(2)
	0.02(2)
	

	CaO
	35.86(10)
	35.79(19)
	35.54(11)
	36.76(15)
	35.75(5)
	35.54(42)
	36.51(14)
	35.89(8)
	36.58(18)
	

	SrO
	0.01(2)
	0.04(2)
	0.02(3)
	0.03(3)
	0.01(2)
	0.06(6)
	0.04(3)
	0.03(3)
	0.01(2)
	

	BaO
	0.04(4)
	0.03(4)
	0.01(2)
	0.01(3)
	0.05(7)
	0.03(3)
	0.03(7)
	0.02(4)
	0.04(6)
	

	PbO
	0.45(61)
	0.71(71)
	0.40(45)
	0.25(38)
	0.40(55)
	0.25(42)
	0.55(78)
	0.27(41)
	0.60(95)
	

	Na2O
	0.09(2)
	0.01(1)
	0.01(1)
	0.01(1)
	0.03(2)
	0.05(2)
	0.01(1)
	0.04(1)
	0.00(0)
	

	K2O
	0.00(0)
	0.00(1)
	0.00(0)
	0.00(1)
	0.00(0)
	0.00(0)
	0.00(0)
	0.00(0)
	0.00(0)
	

	F
	1.23(5)
	0.12(3)
	0.00(0)
	0.03(2)
	0.01(2)
	1.14(7)
	0.23(4)
	0.01(1)
	0.00(0)
	

	Cl
	0.06(1)
	0.01(0)
	0.08(14)
	0.01(0)
	0.00(0)
	0.03(2)
	0.02(1)
	0.00(1)
	0.01(1)
	

	B2O3
	–
	4.24
	–
	–
	–
	–
	–
	–
	–
	

	Total
	98.76(51)
	100.42(56)
	97.51(46)
	98.04(38)
	96.79(39)
	98.43(51)
	98.41(54)
	97.43(39)
	98.24(80)
	

	
	
	
	
	
	
	
	
	
	
	

	Normalized to:
	18 Z
	18 Z
	50 cations
	18 Z
	50 cations
	18 Z
	18 Z
	50 cations
	18 Z
	

	
	
	
	
	
	
	
	
	
	
	

	Si
	18.000
	18.000
	17.960(100)
	18.000
	18.050(80)
	18.000
	18.000
	18.068(75)
	18.000
	

	Ti
	0.507(23)
	0.402(77)
	0.014(17)
	0.413(170)
	0.964(70)
	0.423(72)
	0.016(14)
	0.897(71)
	0.029(13)
	

	Al
	9.467(91)
	6.316(322)
	8.997(89)
	9.933(339)
	8.175(141)
	9.927(391)
	9.908(85)
	8.533(66)
	10.132(523
	

	Cr
	0.004(7)
	0.010(10)
	0.012(14)
	0.004(4)
	0.003(6)
	0.005(7)
	0.003(5)
	0.009(8)
	0.004(6)
	

	Fe
	1.717(16)
	1.911(343)
	1.535(116)
	0.433(207)
	1.875(90)
	1.632(214)
	0.828(76)
	1.729(80)
	1.748(232)
	

	Mn
	0.123(11)
	0.051(13)
	0.064(14)
	0.032(6)
	0.049(10)
	0.013(7)
	0.011(11)
	0.048(10)
	0.067(23)
	

	Mg
	1.132(24)
	4.862(100)
	2.441(27)
	2.254(86)
	1.900(42)
	0.983(67)
	3.220(102)
	1.844(21)
	1.335(244)
	

	Cu
	0.006(11)
	0.014(6)
	0.011(18)
	0.006(8)
	0.002(3)
	0.005(7)
	0.006(10)
	0.004(7)
	0.006(7)
	

	Ca
	18.387(145)
	19.045(202)
	18.901(73)
	18.774(101)
	18.884(53)
	18.414(276)
	18.973(126)
	18.780(40)
	19.091(246)
	

	Sr
	0.003(5)
	0.014(6)
	0.006(9)
	0.009(8)
	0.004(6)
	0.018(16)
	0.010(8)
	0.009(9)
	0.003(5)
	

	Ba
	0.007(7)
	0.005(7)
	0.002(4)
	0.002(5)
	0.010(13)
	0.005(5)
	0.006(14)
	0.003(7)
	0.007(11)
	

	Pb
	0.058(78)
	0.105(89)
	0.052(59)
	0.032(49)
	0.053(73)
	0.036(53)
	0.072(103)
	0.035(54)
	0.078(125)
	

	Na
	0.082(14)
	0.007(8)
	0.006(8)
	0.005(6)
	0.031(16)
	0.046(14)
	0.006(5)
	0.038(13)
	0.003(4)
	

	K
	0.001(2)
	0.003(4)
	0.000(1)
	0.003(4)
	0.001(2)
	0.001(2)
	0.001(2)
	0.001(3)
	0.002(3)
	

	F
	1.862(75)
	0.192(36)
	0.000(0)
	0.044(32)
	0.017(35)
	1.732(111)
	0.348(58)
	0.010(15)
	0.001(3)
	

	Cl
	0.046(6)
	0.005(4)
	0.069(116)
	0.005(3)
	0.001(2)
	0.022(14)
	0.014(5)
	0.004(5)
	0.005(5)
	

	B
	–
	3.634(39)
	–
	–
	–
	–
	–
	–
	–
	

	
	
	
	
	
	
	
	
	
	
	

	Sum X
	18.537(150)
	19.179(263)
	18.968(99)
	18.826(140)
	18.982(91)
	18.520(310)
	19.068(199)
	18.867(73)
	19.185(273)
	

	Sum Y
	12.957(124)
	13.560(123)
	13.073(63)
	13.073(105)
	12.968(44)
	12.988(97)
	13.992(103)
	13.065(61)
	13.321(273)
	


Notes: Detection limits for Si, Ti, Al, Mg, Ca, Sr, Na, K, and Cl are 0.02–0.03 element wt%, for Cr, Fe, Mn, Cu, Ba, Sr, and F 0.05–0.08 wt% for the conditions used. The numbers of the first row refer to Table 3. Boron values are obtained by spectroscopic analysis on a subsample.

