Table S2.1. Average chemical composition and atoms per formula unit
(a.p.f.u) for the different zones of Federico sample (Catri, Sant’ Ilario in
Campo, Elba Island, Italy) with the relative empirical formula.

Prismatic section Termination

Z1 Z2

n=5 n=19
SiO, wt% 38.77(34) 35.99(35)
TiO, 0.03(2) 0.03(2)
B,0; 11.30% 10.32%
Al,O4 43.09(59) 34.66(59)
FeOot 0.01(2) 13.33(57)
MnO 0.44(32) 0.25(5)
CaO 0.03(2) 0.14(8)
Na,O 1.85(9) 1.59(21)
Li,0 1.88° 0.21°
F 0.51(17) 0.35(23)
H,0O 3.51% 3.00%
-O=F -0.22 -0.14
FeO 0.01° 13.33°
Fe,0; - -
Total 101.25 99.81

Atoms normalized to 31 anions

Si apfu 6.004 6.059
Ti 0.003 0.004
B 3.000 3.000
Al 7.780 6.877
Fe3+ _ _
Fe* 0.001 1.877
Mn?* 0.057 0.035
Ca 0.004 0.025
Na 0.551 0.519
Li 1.163 0.142
F 0.250 0.184
OH 3.650 3.371
OH+F 3.851 3.555
Species Elbaite Schorl

& Calculated by stoichiometry (see text)

® Estimated with the procedure of Pesquera et al. (2016)

¢ Determined by Mdssbauer spectroscopy

Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

Z1 X(NaO,SSD0.45)21.00Y(AI1.78Li1,16M n2+0.06Ti0.OO3)23.OOZAIG(TSiGOIB)(BOB)BV(O H) Z3.00W(OH0.65F0.25 00.10)21.00

X(Nao5zﬂo.45 CaO.O3)Zl.OOY(A|O.88Li0.14Fez+1.88M n2+0.04Ti0.004)22.94ZA|6(TSi6.06018)(BOS)SV(OH)Z&OO

Z2
Y(OHo.37F0.18 O0.as)s1.00



Table S2.2. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of Giganti Storti sample (San

Piero in Campo, Elba Island, Italy) with the relative empirical formula.

Analogous Prismatic section Termination
Z1 Z2 Z3 Z4 Z5 Z6

n=1 n=3 n==6 n=11 n=10 n=4
SiO, Wt% 38.42 37.95(15) 38.58(23) 38.55(29) 38.71(26) 38.17(71)
TiO, 0.04 0.21(1) 0.06(4) 0.03(2) 0.03(2) 0.07(2)
B,0; 10.98% 10.83% 11.04% 11.24% 11.22% 11.08%
Al,O4 38.79 37.44(13) 39.46(61) 42.81(47) 42.25(15) 41.36(76)
FeOyy 0.27 0.36(7) 0.22(5) 0.03(3) 0.06(3) 0.21(5)
MnO 373 4.97(14) 3.07(51) 0.51(40) 0.26(11) 1.36(40)
CaO 0.15 0.45(14) 0.15(4) 0.17(7) 0.26(6) 0.04(3)
Na,O 2.36 2.51(4) 2.29(8) 1.83(6) 1.87(6) 2.23(7)
Li,O 1.77° 1.66° 1.83° 1.87° 1.99° 1.83°
F 1.44 1.44(24) 0.97(11) 0.86(24) 1.06(9) 0.57(10)
H,O 3.04% 2.87% 3.27° 3.30° 3.23% 3.37°
Total 100.50 100.16 100.62 100.95 100.61 100.11

Atomic fractions normalized to 31 anions

Si apfu 6.083 6.091 6.072 5.958 5.996 5.986
Ti 0.004 0.026 0.008 0.004 0.004 0.008
B 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.238 7.083 7.320 7.800 7.713 7.644
Fe* 0.035 0.049 0.028 0.004 0.007 0.027
Mn?* 0.501 0.675 0.410 0.067 0.035 0.180
Ca 0.026 0.077 0.025 0.029 0.043 0.008
Na 0.724 0.781 0.697 0.549 0.561 0.678
Li 1.127 1.072 1.158 1.163 1.240 1.154
F 0.719 0.731 0.484 0.419 0.521 0.282
OH 3.213 3.078 3.438 3.400 3.341 3.530
OH+F 3.932 3.808 3.922 3.819 3.862 3.812
Species Fluor-elbaite Fluor-elbaite Fluor-elbaite Fluor-elbaite Fluor-elbaite Elbaite

& Calculated by stoichiometry (see text)
® Estimated with the procedure of Pesquera et al. (2016)
Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

x(NaO.72DO.25ca0.03)):1.00Y(A|1.24Lil.l3 5\’82+0_04M n2+0.SOTi0.004)22.922A|6(TSi6.08018)(803)3v(oH) £3.00
(O HO.Zl F0.7200.07)):l.00

X(’\|51o.78|3|0.14 Cao.os)zl.ooY(Ah.osLi1.07Fez+0.05Mn2+o.68Tio.os)zz.glzNe(TSie.ogols)(Bos)sv(OH)za.oo
W
(OHg 08F0.7300.19)x1.00

><(|\|'f‘10.7o|3\0.27 Cavos)zl.ooY(All.szLi1.16V|\:lez+0.03Mn2+o.41Tio.01)22.932A|6(T3i6.07018)(803)3V(OH)z3.oo
(OHo 44F0.4800.08)x1.00

X(NaO,SSDOAZ CaO.OS)Zl.OOY(AI1,76Li1.16|\V</| n2+0.07Ti0.004)23.OOZA|6[T(Si5,96 A|0.04)018] (BOS)3V(OH)E3.OO
(O H0.40 F0.4200. 18)21.00

Z1

Z2

Z3

Z4

Z5

Z6

X Y :
(Nag 5600.40Ca0.04)51.00 (Aly71Li1 24 \'/:ve

2+0.01Mn2+0.04Ti0.004)23.OOZA|6(TSi6.00018)(BO3)3V(OH)23400
(O H0.34 FO.SZOO. 14)21.00

*(Na 5600 40C0 04)s1.00 (Al s3Lin 15 Fezrl\(}.oeMn2+o.18Tio.ol)zs.oozAle[T(Si5.99 Alg 01)0;16](BO3)3"(OH)x3.00
(OHg 55F0.2800.05)x1.00



Table S2.3. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of Pastori sample (Catri, Sant’Ilario in

Campo, Elba Island, Italy)

Prismatic section Termination
Z1 Z2 Z3 Z4 Z5 Z6 zZ1 Z8 Z9 Z10 Z11
n=21 n=1 n=1 n=1 n=2 n=2 n=1 n=1 n=3 n=3 n=16
SiO, wt%  37.63(30)  37.45 37.13 35.92 37.68(29) 36.48(1) 37.37 37.49  38.20(15) | 36.04(72) 36.85(32)
TiO, 0.30(4) 0.22 0.26 0.35 0.26(1) 0.30(1) 0.26 0.25 0.25(2) 0.40(5) 0.29(13)
B,0; 10.83% 10.672 10.572 10.272 10.712 10.432 10.69*  10.69° 10.892 10.25% 10.55°
Al,O4 38.65(95) 36.78 35.87 33.87 36.55(32) 35.10(1) 37.23 36.30 38.10(52) | 33.44(78) 33.30(66)
FeOot 1.59(88) 4.24 5.91 11.59 4.37(97) 8.29(18) 3.28 6.26 2.64(80) 11.50(87) 10.41(88)
MnO 2.07(37) 1.40 1.61 0.96 1.83(44) 1.09(12) 1.80 1.23 1.46(20) 0.65(5) 0.06(3)
Zn0O 0.04(4) - 0.06 0.12 0.10 0.19(11) 0.06 0.13 0.05(4) 0.06(2) 0.03(3)
MgO - 0.03 - - - - - 0.11 0.01(2) - 3.13(68)
CaOo 0.51(7) 0.24 0.13 0.04 0.17(2) 0.09(3) 0.18 0.17 0.21(6) 0.07(3) 0.09(12)
Na,O 2.01(10) 2.30 2.26 1.65 2.23(7) 2.04(2) 2.22 2.17 2.08(10) 1.64(15) 1.49(16)
Li,O 1.73° 1.57° 1.31°  049° 1.53 0.98" 161°  1.30° 1.78" 0.63° 0.33"
F 1.17(20) 1.59 1.24 1.05 1.38(10)  1.03(18) 117 1.01 0.83(7) 0.51(10) 0.29(12)
H,O 3.04 2.83 2.94 2.85 2.99 2.96 3.07° 3.11° 3.36° 3.12° 3.50°
-O=F -0.49 -0.67 -0.52 -0.44 -0.58 -0.43 —-0.49 -0.43 -0.35 -0.21 -0.12
FeO 1.59 4.24 5.91 11.59 4.37 8.29 3.28 6.26 2.64 11.09° 10.41
Fe,04 - - - - - - - - - 0.41° -
Total 99.15 98.66 98.76 98.72 99.23 98.55 98.45 99.80 99.52 98.10 100.33
Atomic fractions normalized to 31 anions
Si apfu 6.038 6.102 6.115 6.097 6.116 6.080 6.078 6.098 6.099 6.112 6.068
Ti 0.036 0.027 0.032 0.044 0.031 0.037 0.031 0.030 0.030 0.051 0.036
B 3.000 3.000 3.000 3.000 3.000 3.000 2.990 3.000 3.000 3.000 3.000
Al 7.309 7.064 6.952 6.753 6.993 6.894 7.131 6.958 7.170 6.682 6.463
Fe®* - - - - - - - - - 0.052 -
Fe?* 0.213 0.578 0.813 1.640 0.593 1.155 0.446 0.852 0.353 1.572 1434
Mn?* 0.282 0.193 0.224 0.138 0.251 0.154 0.248 0.169 0.198 0.093 0.008
Zn 0.004 - 0.007 0.015 0.012 0.023 0.007 0.016 0.006 0.008 0.000
Mg - 0.007 - - - - - 0.027 0.002 - 0.768
Ca 0.087 0.042 0.023 0.007 0.030 0.016 0.031 0.029 0.036 0.012 0.016
Na 0.627 0.727 0.721 0.541 0.701 0.659 0.700 0.685 0.643 0.539 0.475
Li 1.116 1.029 0.867 0.333 0.999 0.657 1.053 0.850 1.143 0.429 0.219
F 0.594 0.817 0.645 0.562 0.710 0.543 0.602 0.522 0.420 0.274 0.150
OH 3.250 3.076 3.229 3.220 3.238 3.295 3.334 3.369 3.578 3.529 3.844
OH+F 3.844 3.893 3.874 3.782 3.948 3.838 3.936 3.891 3.998 3.803 3.994
Species Fluor- Fluor-  Fluor- Fluor-  Fluor- Fluor-  Fluor-  Fluor- Elbaite Schorl Foitite
elbaite elbaite  elbaite schorl elbaite elbaite  elbaite  elbait
e
& Calculated by stoichiometry (see text);
® Estimated with the procedure of Pesquera et al. (2016);
¢ Determined by Mdsshauer spectroscopy
Errors for oxides and fluorine are standard deviations (in brackets)
Empirical chemical formulae
Z1 *(Nag 6390.28C0.09)s1.00 " (Al1 a1Li1 12 FE**0 20MN*" 56 Tig 04) 52 06 Alg(" Sis.04018) (BO3)3" (OH) 53,00 " (OHo.25F0.5900.16)51.00
72 X(Nao.73|3|o.23 Cao.o4)21.ooY(A|1.06|—i1.03F92\:v0.58M90.01M n2+o.19Ti0.03)22.gozA|6(T5i6.10018)(Boa)av(OH)zs.oo
(OHg.08F0.8200.10)x1.00
Z3 *(Nag7200.26 Cao.02)s1.00" (Alo gsLio 577 € 0.61MN*"0 25 Tig 03) 5288 Als(" Sig 12018) (BO3)3" (OH)s3.00 “(OHo 23F0.6500.12)51.00
Z4 *(Nag 5400.45 Cao.01)s1.00 (Alo 75L10 33 F&**1 64MN**0 14Tig 04)s2.90 Al (" Si6 10 018) (BO3)3" (OH) 53 00 "' (OHo 20F 0.5600.24)51.00
Z5 ><(N5710.70D0.27(:510.sz)zl.ooY('A\'o.gg|-i1.00 F92+o.59Mn2+o.25Tio.os)xz.sszN6(T5i6.12018)(Bos)sv(OH)z3.oo W(OH0.24F0.7100.05)21.00
Z6 x(Nao.eeDo.szcao.oz)zl.ooY(No.agLio.es F92+1.15Mn2+o.15Tio.os)xz.gzzN6(T5i6.08018)(Bos)sv(OH)z3.oo W(OHO.3OFO.54OO.16)21.UO
Z7 ><(N510.70D0.27C61o.tJe,)m.ooY('A\'l.al|-i1.05 F32+o.45Mn2+o.25Tio.os)zz.gzzA|6(T5i6.08013)(Boa)av(OH)zs.oo W(OH0.33F0.6000.07)>:1.00
Z8 ><(N510.69D0.28C610.tJe,)m.ooY(No.96'—io.ss F32+o.85Mn2+o.17Tio.os)zz.gozA|6(T5i6.10013)(Boa)av(OH)zs.oo W(OH0.37F0.5200.11)>:1.00
Z9 X(Nao.64\:‘0.320510.o4)>:1.00Y(A|1A17Li1.14 F92+0A35M n2+o.2oTi0A03)22.goZA|6(TSi6.10018)(Bos)sv(OH)zaAoo W(OH0A58F0A42)21.00
710 X(Nao.54Do.45cao.01)21.ooY(A|0,68Li0.43 Fez+1,57Fe3+o.osMn2+o,09Tio.os)xz.sngle(TSie.nols)(Bos)sv(OH)zs.oo
w
(OHg 53F0.2700.20)x1.00
711 *(Nag 4500.50C20.02)51.00" (Alo.a6L i 22 F€*1 43MN** 0 0:M0io 77 Tig 04)52.95 Alg(" Sl 07018) (BO3)3" (OH)s3 00

W(OH0.84F0.1500.01)21.00



Table S2.4. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of Rosina 2 sample (San

Piero in Campo, Elba Island, Italy) with the relative empirical formula.

Prismatic section Termination
Z1 Z2 Z3 Z4 Z5 76 Z7 Z8
n=17 n=1 n=>5 n=1 n=1 n=1 n=1 n=2
Sio, wt%  37.65(32) 36.91 36.43(30) 37.77 36.98 37.62 37.09 37.48(4)
TiO, 0.12(3) 0.24 0.13(3) 0.09 0.05 0.06 0.09 0.05(1)
B,0; 11.042 10.76° 10.61% 10.95% 10.742 10.89% 10.68? 10.83%
Al,O4 41.30(35) 38.46 35.96(40) 38.46 38.47 39.03 35.78 37.02(49)
FeOyyt 0.09(10) 1.50 1.83(81) 0.59 0.41 0.63 2.36 1.39(8)
MnO 3.54(22) 5.48 11.55(40) 8.49 551 4.87 9.85 9.69(35)
MgO - 0.02 0.02(1) 0.01 - 0.05 0.03 0.05(1)
CaOo 0.06(3) 0.07 0.01(2) 0.03 0.01 0.02 - -
Na,O 1.87(7) 2.25 1.33(3) 1.56 1.48 1.49 1.33 1.19(13)
K,0 0.01(1) 0.00 0.01(2) 0.03 0.00 0.04 0.01 0.02(2)
Li,O° 1.44° 1.12° 0.33° 0.91° 1.32° 1.40° 0.61° 0.71°
F 0.63(16) 1.07 0.32(10) 0.32 0.18 0.12 0.18 0.10(14)
H,O 3.28° 2.92% 3.39° 3.51° 3.68° 3.75° 3.59% 3.71°
-O=F -0.27 -0.45 -0.13 -0.13 -0.07 -0.05 -0.08 -0.04
FeO 0.09 - 1.83 0.59 0.41 0.63 2.27° 1.39
Fe,0O4 - - - - - - 0.09¢ -
Total 100.80 100.35 101.82 102.60 98.77 99.97 101.56 102.23
Atoms normalized to 31 anions

Si apfu 5.927 5.963 5.976 5.994 5.986 6.001 6.038 6.016
Ti 0.014 0.029 0.016 0.011 0.006 0.007 0.011 0.006
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.663 7.322 6.942 7.193 7.338 7.339 6.864 7.003
Fe** - - - - - - 0.012 -
Fe?* 0.012 0.203 0.251 0.078 0.055 0.084 0.309 0.187
Mn?2* 0.472 0.750 1.602 1.141 0.755 0.658 1.358 1.317
Mg 0.000 0.000 0.005 0.002 0.000 0.012 0.007 0.012
Ca 0.010 0.012 0.002 0.005 0.002 0.007 0.000 0.001
Na 0.572 0.704 0.422 0.480 0.407 0.459 0.419 0.369
K 0.002 0.000 0.002 0.005 0.000 0.008 0.001 0.003
Li 0.912 0.728 0.217 0.581 0.859 0.898 0.399 0.458
F 0.316 0.545 0.167 0.161 0.092 0.062 0.093 0.058
OH 3.449 3.144 3.704 3.714 3.975 3.985 3.900 3.975
OH+F 3.765 3.689 3.871 3.875 4,067 4,048 3.992 4.026

Species Elbaite ;gj;i:(; Celleriite Celleriite Rossmanite  Rossmanite Celleriite Celleriite

& Calculated by stoichiometry (see text);

® Estimated with the procedure of Pesquera et al. (2016);

¢ Determined by Mdsshauer spectroscopy

Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

Z1

Z2

Z3

Z4

Z5

Z6

Z7

Z8

X(Nao.57DO.4zcao.01)21.ooY(A|1.59|-io,91 F92+M9.01M n2+0.47Ti0_01)23,OOZAI6[T(Si5,93AI0.07)018](BO3)3V(OH) £3.00
(OHg 45F0.3200.23)51.00

X(Nao.705029 CaO.Ol)Zl.OOY(All.ZSLi0.73Fe2;(l).20Mn2+0A75TiO.OS)ZG.OOZAIG[T(Si5.96A|0.04)018](BOS)SV(OH)ZS.OO
(OHg 14F0.5400.32)51.00

X(Na0.42D0.58)21.OOY(A|0.92Li0.22Fez+0.23vM n2+1.60Ti0.02)23.OOZAIG[T(Si5.98A|0.02)018](BO3)3V(OH)E3.OO
(OHO.7OFO.17OO.13)21.OO

X(’\|ﬁlo.4s[30.51 Cao.m)zl.ooY(A'1.18Li0.58Fez;9.08Mn2+1.14Tio.m)zs.oozA'e[T(Si5.99A|o.01)018](Bos)sv(OH)m.oo
(OHg.71F0.1600.13)51.00

X(Na0.4lD059)21.OOY(AI1.33LiO.BGFe%O.OGM\Ar)ZJrOJGTiO.Ol)ZB.OOZAIG[T(Si5.99AIO.01)018](BO3)3V(OH)23.OO
(OHO.97FO.O3)21,OO

X(Nao.zteDo.ss Cao.01)21,ooY(A|1.34|—io.goFe\i/+o.osM n2+o.seTio.01)23.ooZA|G(TSie.ooOm)(Boa)av(OH)zs.oo
(OHg 95F0.02)51.00

X(Na0.42[]0.58)21.OOY(AIO.86Li0.40Fez+0.31Mn2+1.36TiO.01)22.96ZA|6(TSi6.04018)(803)3v(oH)):B.OO W(OHO.QOFO.OQOO.OI)ZI.OO

>((NaO.?ﬂD0.63)21.OOY('A‘I1.00I—i0.46':ez+-0.19'v|nz+1.32TiO.01)22.QSZ'A‘IB(TSi6.02018)(803)3v(0H)Z3.00 W(OHO.QSFO.OZ)ZLOO



Table S2.5. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of San Silvestro sample (San Piero in
Campo, Elba Island, Italy) with the relative empirical formula.

Prismatic section Termination
Z1 Z2 Z3 Z4 Z5 Z6 Z7 Z8 Z9

n=6 n=23 n=3 n=1 n=1 n=1 n=1 n=1 n=2
Si0, wt% 37.88(31) 37.22(48) 38.11(9) 37.54 36.48 36.83 37.58 37.08 36.46(22)
TiO, 0.05(3) 0.14(6) 0.05(2) 0.07 0.07 0.09 0.04 0.09 0.11(2)
B,0; 11.06 10.86° 11.09% 10.88° 10.57% 10.63% 10.69 10.79 10.63%
Al,O; 41.45(90) 39.96(98) 4159(1  39.23 35.76 35.96 35.20 4784 35.92(33)

7) ’
FeOy 0.17(19)  0.85(38) 0.24(13)  1.08 4.04 5.27 7.08 2.98 4.94(98)
MnO 2.44(51)  2.93(86) 1.30(64)  4.43 8.91 6.69 5.44 6.30 7.25(70)
MgO 0.01(2) 0.01 0.01(2) - 0.06 0.11 0.11 0.18 0.44(18)
Ca0 0.06(2) 0.13(8)  0.04(2) 0.06 0.02 0.03 0.02 0.12 0.04(2)
Na,O 1.89(9) 1.99(24)  1.98(8) 1.89 1.03 1.30 1.06 1.47 1.23(8)
K,0 0.02(2) 0.03(2) 0.01 0.01 0.00 0.03 0.02 0.02 0.03
Li,O 1.61° 1.51° 1.80° 1.35° 0.39° 0.55" 0.61° 0.82° 0.48°
F 0.73(15) 0.62(22)  0.22(15) 0.29 0.03 0.00 0.20 0.23 0.10(3)
H,O 3.29% 3.27° 3.60° 3.47% 3.62° 3.61% 3.62% 3.50% 3.64°
-O=F -0.31 -0.26 -0.09 -0.12 -0.01 - -0.08 -0.10 -0.04
FeO 0.17 0.85 0.24 1.08 4.04 5.27 6.72° 2.98 4.94
Fe,0; - - - - - - 0.35° - -
Total 100.40 99.28 99.97 100.23 100.99 101.08 101.57 101.33 101.26
Atoms normalized to 31 anions

Si apfu 5.952 5.958 5.972 5.996 5.996 6.023 6.113 5.972 5.962
Ti 0.006 0.017 0.006 0.008 0.009 0.011 0.005 0.011 0.013
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.674 7.538 7.681 7.385 6.927 6.932 6.749 7.182 6.922
Fe* - - - - - - 0.043 - -
Fe?* 0.023 0.114 0.031 0.145 0.555 0.720 0.915 0.401 0.676
Mn** 0.325 0.398 0.173 0.599 1.241 0.927 0.749 0.860 1.003
Mg 0.001 0.001 0.001 - 0.015 0.027 0.027 0.043 0.107
Ca 0.009 0.022 0.007 0.011 0.004 0.005 0.003 0.021 0.007
Na 0.575 0.619 0.602 0.585 0.329 0.362 0.335 0.458 0.391
K 0.005 0.005 0.002 0.001 0.000 0.006 0.003 0.005 0.005
Li 1.017 0.972 1.135 0.867 0.258 0.362 0.399 0.531 0.316
F 0.362 0.313 0.109 0.147 0.016 0.000 0.102 0.119 0.050
OH 3.452 3.496 3.764 3.699 3.965 3.938 3.952 3.760 3.974
OH+F 3.814 3.809 3.873 3.846 3.980 3.938 4.027 3.879 4.024
Species Elbaite Elbaite Elbaite  Elbaite  Celleriite  Celleriite Foitite Celleriite Celleriite

2 Calculated by stoichiometry (see text);

b Estimated with the procedure of Pesquera et al. (2016);
¢ Determined by Mdsshauer spectroscopy.
Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

71 X(Na0.58D0A4lca0.Ol)Zl.OOY(AIl.GZLi1.02 Fe2+0.02Mn2+0.32TiO.Ol)ZS.OOZAIG[T(Si5A95AIO.05)OlS] (503)3V(OH) ¥3.00

"(OHo.45F0.300.19)51.00
72 X(Nao.ezﬂosscao.oz)zl.ooY(A|1.50|—io.97 Fez+0.11M n2+o.40Tio.oz)zs.ooZNe[T(Si5.96A|o.04)018](BOS)SV(OH) £3.00
W,
(OHg 50F0.3100.19)51.00
73 X(Nao.eoﬂo.sgcao.m)m.ooY(A|1.65|-i1,14 I:ez+0.31'\/| n2+0.17Ti0_01)23_OOZAI6[T(Si5,97AI0.03)013](BO3)3V(OH) £3.00
W,
(OHg.76F0.1100.13)51.00
Z4 X(NaO.SQD0.4ocaO.Ol)Zl.OOY(All.GSLi1.14 FeZ+0.31Mn2+0.17Tiol01)23.002AI6(TSi6.00013)(BO3)3V(OH) 33.00 W(OHo.mFo.lsOo.ls)zl.oo
Z5 *(Nag 3300.67)51.00" (Alo g3Lio 267 € 0.56MN*"1 24 Tig 01)53.00 Ale(" Sig 00018) (BO3)3”(OH) 53,00 ' (OHo.97F0.0200.01)x1.00
Z6 *(Nap 3500.64)51.00 (Alo 93Li0 3F€” 0. 72MN**0 03Ti0 01)52.98“Als( " Si6. 02018) (BO3)3" (OH) 53,00 "' (OH0.9400.06)51.00
Zi X(N30.3450.66)21.00Y(A|0.75Lio.4oFez+0.92F93+o.o4Mn2+o.75Tio.m)zz.sngls(TSie.llola)(Boa)av(OH) 5300 (OHo.95F0.05)51.00
78 X(N30.46Do.szcao.02)21.00Y(A|1.15|-io.53F92+0.40Mn2+o.86Ti0.01)23.ooZA|6[T(Si5.97A|o.03)018](Boa)av(OH) £3.00
W
(OHg.76 F0.120012)51.00

Z9 ><(N'flo.sglilo.eocao.m)m.ooY(A'o.ss'-io.steero.eeMnZ+1.ooTio.o1))t3..oozA|e[T(Si5.96'°\|(104)018](Boa)av(OH) ¥3.00 W(OH0.97F0.03)21.00



Table S2.6. Average chemical composition and atoms per formula unit (a.p.f.u) for
the different zones of Testa Rossa sample (San Piero in Campo, Elba Island, Italy)

with the relative empirical formula.

Prisrr_latic Termination
section
Z1 Z2 Z3 Z4

n=11 n==6 n=1 n=2
SiO, wt% 39.35(52) 38.97(36) 35.65 38.03(31)
TiO, - 0.03(3) 0.01 -
B,0; 11.40° 11.26% 10.63% 11.10%
Al,O4 43.22(29) 41.59(45) 40.92 42.13(20)
FeOot 0.03(2) 0.08(9) 0.02 0.06(2)
MnO 0.06(3) 1.64(91) 2.66 0.78(10)
ZnO - 0.06(4) - -
MgO - 0.05(10) - 0.01
CaOo 0.01(2) 0.01(3) 0.01 0.01
Na,O 1.89(9) 2.21(4) 2.26 2.30(1)
Li,O 1.99° 1.88° 1.39° 1.84°
F 0.20(8) 0.20(9) 0.28 0.21(11)
-O=F -0.08 -0.08 -0.12 -0.09
H,0 3.74% 3.68° 3.22% 3.52%
Total 101.78 101.58 96.88 99.92

Atoms normalized to 31 anions

Si apfu 6.000 6.017 5.830 5.955
Ti - 0.003 0.001 -
B 3.000 3.000 3.000 3.000
Al 7.767 7.569 7.887 7.775
Fe?* 0.004 0.010 0.003 0.008
Mn? 0.008 0.214 0.369 0.103
Zn - 0.007 - -
Mg - 0.012 - 0.001
Ca 0.001 0.001 0.001 0.001
Na 0.558 0.661 0.715 0.697
Li 1.221 1.168 0.914 1.159
F 0.095 0.096 0.143 0.102
OH 3.801 3.792 3.509 3.673
OH+F 3.895 3.888 3.652 3.775
Species Elbaite Elbaite Elbaite Elbaite

#Calculated by stoichiometry (see text)
® Estimated with the procedure of Pesquera et al. (2016)
Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

Z1

Z2

Z3

Z4

*(Nags600.44)s1.00" (Al 77L11 22 MN?*0 01)53 00" Als(" Si6.00018) (BO3)3"(OH) 53,00

W(O HO.BOFO.lOOO.lO)El.OO

*(Nao,s60030)s1.00 (Als7Liz 17 Fe* oM n2+o.21)22.982A|6(TSie.ozols)(Bos)sv(OH) £3.00

W(O H0.79F0.1000‘11)21.00

*(Nag 720028)51.00 " (Aly 72110 01MN*0 37)53.00“Als[ (Sis 83Al0 17018) (BO3)s” (OH) 53,00

W(O H0.51F0.14OO.35)21.00

x(N510.70|I|0.30)21.00Y('°\|1.72|—i1.16 Fez\j&)mM n2+0.10)23.OOZA|6[T(Si5.96A|0.04018)(BOS)SV(OH)
5300 (OHo67F0.1000.23)x1.00



Table S2.7. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of Testa Scura sample (San Piero in Campo,
Elba Island, Italy) with the relative empirical formula.

Prismatic section Termination
Z1 Z2 Z3 Z4 Z5 Z6 zZ7 Z8 Z9
n=10 n=2 n=1 n=7 n=3 n=2 n=1 n=3 n=1
SiO, wt%  37.89(54) 37.53(5) 36.95 36.80(11) 37.58(25) 37.10(23) 37.51 36.99(27) 36.29
TiO, 0.15(3) 0.26(1) 0.24 0.13(3) 0.0682) 0.10(1) 0.04 0.03(2) 0.07
B,0; 11.05% 10.82% 10.67% 10.69% 10.88% 10.76% 10.96% 10.76% 10.63%
Al,O4 40.83(79)  37.50(32) 36.16 36.19(23) 38.84(56) 36.90(72) 39.06 37.14(66) 35.95
FeOyyt 0.28(31) 2.35(42) 3.41 2.08(83) 0.72(14) 2.27(48) 0.98 1.62(74) 2.30
MnO 3.65(82) 6.04(73) 8.02 11.08(68) 6.80(78) 9.20(20) 8.49 10.01(10) 11.12
ZnO 0.02(4) 0.06(4) - 0.05(5) 0.07(5) 0.05(2) - - 0.13
MgO - 0.01(1) 0.01 0.03(1) 0.03(1) 0.07(2) 0.03 0.07(3) 0.30
CaO 0.08(2) 0.08(1) 0.05 0.02(1) 0.01(2) 0.03(3) - - -
Na,O 1.89(11) 2.13(6) 1.93 1.32(6) 1.06(88) 1.30(5) 1.17 1.10(7) 1.31
K,0 - 0.01(1) 0.02 0.02(1) 0.02(1) 0.03(1) 0.03 0.02 0.00
Li,O 1.47° 1.08° 0.66" 0.38° 1.01° 0.60° 0.73" 0.54° 0.29°
F 0.76(32) 1.16(13) 0.72 0.34(14) 0.22(4) 0.10(1) 0.00 0.03(3) 0.00
-O=F -0.32 -0.49 -0.30 -0.14 -0.09 -0.04 —-0.00 -0.01 -0.00
H,0O 3.26% 2.99% 3.11% 3.43% 3.76% 3.61% 3.66% 3.68% 3.63%
Total 100.99 101.51 101.65 102.39 100.82 102.07 102.68 102.00 102.05
Atoms normalized to 31 anions
Si apfu 5.960 6.028 6.021 5.982 6.003 5.990 5.950 5.973 5.932
Ti 0.018 0.031 0.030 0.016 0.008 0.012 0.005 0.004 0.008
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.569 7.099 6.944 6.933 7.310 7.022 7.302 7.067 6.926
Fe?* 0.036 0.316 0.465 0.282 0.096 0.307 0.130 0.219 0.314
Mn?* 0.486 0.821 1.107 1.525 0.919 1.258 1.140 1.369 1.540
Zn 0.002 0.007 - 0.006 0.008 0.006 - - 0.016
Mg - 0.001 0.000 0.007 0.007 0.017 0.007 0.017 0.073
Ca 0.014 0.014 0.009 0.000 0.000 0.005 - - -
Na 0.577 0.665 0.609 0.415 0.329 0.408 0.360 0.344 0.415
K 0.000 0.001 0.003 0.003 0.000 0.005 0.005 0.002 -
Li 0.930 0.698 0.433 0.248 0.649 0.390 0.466 0.351 0.191
F 0.376 0.590 0.370 0.175 0.110 0.051 0.000 0.017 -
OH 3.423 3.198 3.377 3.722 3.879 3.890 3.878 3.959 3.963
OH+F 3.799 3.788 3.747 3.897 3.989 3.941 3.878 3.976 3.963
Species Elbaite ;:;J;i; Tsilaisite  Celleriite  Rossmanite Celleriite Celleriite  Celleriite Celleriite

& Calculated by stoichiometry (see text);

® Estimated with the procedure of Pesquera et al. (2016)

Errors for oxides and fluorine are standard deviations (in brackets)
Empirical chemical formulae
Z1 X(Nao.ssD0A41C30.01)21.00Y(A|1.53|-i0.93 Mn2+o.49Fez+vo4Tio.oz)zs.oozA|6[T(Si5.96A|o.04018)](Bos)sv(OH) ¥3.00 W(OH0A42F0A3800A20)21.00
22 X(NaO.67D0.32ca0.01)21A00Y(A|1A10Li0.70 Mn2+0.82Fez+0.32Ti0.03)22.97ZA|6T(Si6.03018)(BO3)3V(OH) X¥3.00 W(OHO.ZOFO.SQOO.ZI)ZLOO
Z3 X(NaO.61D0.38ca0.01)21.00Y(A|0.94|—i0.43 Mn2+1.11Fez+0.47TiO.03)22.982A|6T(Si6.02018)(BOS)SV(OH) ¥3.00 W(OHO.38F0.5900.03)21.00
Z4 X(NaOAZDO.SB)Zl.OOY(AI0.91Li0.25 Mn2+1.53Fez+0.28Ti0.02)E3.OOZA|6[T(Si5.98A|0.02018)](BOS)SV(OH) ¥3.00 W(OHOJZFO.lSOO.lO)Zl.OO
Z5 X(Na0.33DO.67)21.00Y(A|1.31LiO.GSMn\i’+0.92Fez+O.10Ti0.01)23.OOZA|6T(SiG.OOOlB)(BO3)3V(OH) 33.00

(OHO.SSFO.llOO.Ol)Zl.OO

Z6 X(Na0.4IDO.59)Zl.OOY(AIl.OlLiO.SQ Mn2+1.26Fe2+0.31TiO.Ol)Z3.OOZA|6[T(SiS.QQAIO.OIOIS)](BOS)SV(OH) ¥3.00 W(OHO.BQFO.OSOO.OG)ZI.OO
Z7 X(Na0.36D0A64)21.00Y(A|l.25|—i0.47 Mn2+1.14F92+o.13Ti0.01)z3.ooZA|6[T(5i5.95A|o.05018)](Bos)sv(OH) $3.00 W(OHo.ssoo.lz)zl.oo
Z8 X(Na0.34DO.G(S)EI.OOY(AII.OSLi0,35 Mn2+1.38Fez+0.22)23.OOZAIG[T(Si5.97AIO.O3018)](BOS)3V(OH) 3.00 W(OHO.QGFO.OZOO.OZ)ELOO

Z9 x(Nao.41DoAsg)m.ooY(A'o.seLio.lg Mn** s4Fe* 0.2 Ti0.01)z3.ooZA|6[T(Si5.93A|o.07018)](Boa)av(OH) ¥3.00 W(OH0.9600404)>:1A00



Table S2.8. Average chemical composition and atoms per formula unit (a.p.f.u) for
the different zones of Testa Viola sample (San Piero in Campo, Elba Island, Italy)
with the relative empirical formula.

Prismatic section Termination
Z1 Z2 Z3 Z4 Z5

n=4 n=1 n=1 n=4 n=12
SiO, wt%  38.08(91) 39.46 37.01 38.78(29) 37.80(40)
TiO, 0.02(2) 0.02 - 0.03(1) 0.04(2)
B,0; 11.11° 11.40° 10.94° 11.16° 10.99%
Al,O4 42.42(72) 42.97 4255 | 40.83(55) 40.39(92)
FeOot 0.04(3) 0.01 0.04 0.32(13)  0.52(28)
MnO 0.10(10) 0.04 0.03 1.87(76)  3.28(87)
ZnO 0.01(2) 0.03 0.01 0.05 0.04(4)
CaO 0.12(13) 0.02 0.01 0.01(1) 0.03(2)
Na,O 1.96(6) 2.07 2.07 2.24(3) 2.21(12)
Li,O 1.92° 2.04° 1.78° 1.86° 1.53°
F 0.43(32) 0.22 0.12 0.13(7) 0.20(12)
-O=F -0.18 -0.09 —0.05 —0.05 —0.08
H,O 3.47% 3.69% 3.48° 3.69% 3.49%
Total 99.52 101.86 98.01 100.93 100.44

Atoms normalized to 31 anions

Si apfu 5.956 6.018 5.882 6.041 5.980
Ti 0.002 0.002 - 0.003 0.005
B 3.000 3.000 3.000 3.000 3.000
Al 7.818 7.723 7.970 7.497 7.530
Fe?* 0.005 0.001 0.006 0.042 0.069
Mn?* 0.013 0.005 0.004 0.246 0.439
Zn 0.002 0.003 0.001 0.005 0.004
Ca 0.020 0.003 0.001 - 0.006
Na 0.594 0.612 0.639 0.677 0.677
Li 1.208 1.251 1.138 1.165 0.973
F 0.210 0.104 0.061 0.062 0.100
OH 3.622 3.759 3.695 3.834 3.687
OH+F 3.832 3.863 3.755 3.895 3.787
Species Elbaite Elbaite Elbaite  Elbaite Elbaite

& Calculated by stoichiometry (see text)
® Estimated with the procedure of Pesquera et al. (2016)
Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

X(Na0.59|:|0.39(-"a0.02)21.00Y('A\|l.78I—i1.21 Mn2+0.01)23.OOZAIG[T(Si5.96A|0.04018)](BOS)3V(OH) >3.00

21 W(OH0.62F0.2100.27)21.00

72 X(Nao.61Do.39)21.ooY(A|1.72Li\1N2(50|\|/|_|r;2+:£§)zzc.§aszp)\|6(;Sia.ozols)(Bos)sv(OH) £3.00
760.1000.14) 51,

73 X(Na0.64\:‘0.36)21.00Y(A|1.85|—il.14V5(e;+ﬁi21)02;§22'8:)62[:)(8iOS(;BBAIO.lzolS)(BOS)3V(O H) £3.00
70M0.0700.23)51.

74 X(N a0.68|:|0.32)21.00Y(A|1.50Li1.17 Eligﬁg2222;28322.;622'603i6.04018)(503)3V(OH) $3.00
83Fo, 11)51

75 X(Nao.esDo.socao.oz)m.ooY(Al1.51|—io.97F92+o.o7 |V|n2+o.44)zs.ooZA|6[T(Si5.98A|o.02018)(Bos)sv(OH) $3.00

W(OHO.GQFO.looO.Zl)Zl.OO



Table S2.9. Average chemical composition and atoms per formula unit (a.p.f.u) for the
different zones of the prismatic section of fragment | and OGX of Violet Cap sample (San
Piero in Campo, Elba Island, Italy) with the relative empirical formula.

Fragment |
Prismatic 0GX
section |
Z1 Z2 Z3 Z4 Z5

n=12 n=3 n=2 n=3 n=1
Si0, wt% 37.95(20) 37.75(41) 38.12(12) 38.01(3) 35.93
TiO, 0.05(2) 0.14(7) 0.06(4) 0.06(4) 0.01
B,0O; 11.06% 10.89° 11.06° 10.972 10.772
Al,O; 41.77(33) 39.11(39) 41.30(61) 39.98(21) 42.60
FeOqot 0.03(3) 0.13(6) 0.05(2) 0.07(2) -
MnO 0.62(51) 4.00(40) 0.93(26) 2.72(52) 0.72
Ca0O 0.34(7) 0.06(4) 0.03 0.07(1) 0.06
Na,O 1.85(4) 2.36(3) 2.18(16) 2.31(11) 2.25
K,0 0.01(2) 0.01(1) 0.02(1) 0.01(2) -
Li,O 1.90° 1.63° 1.93° 1.78° 1.54°
F 0.99(9) 0.73(17) 0.49(28) 0.41(14) 0.13
-O=F -0.42 -0.31 -0.21 -0.17 -0.05
H,O 3.18% 3.10% 3.43% 3.34% 3.22%
MnO® 0.62 2.85 0.60 1.75 0.458
Mn,04° - 1.28 0.37 1.08 0.290
Total 99.35 99.66 99.41 99.59 97.19

Atoms normalized to 31 anions

Si apfu 5.967 6.024 5.992 6.021 5.799
Ti 0.006 0.017 0.007 0.007 0.001
B 3.000 3.000 3.000 3.000 3.000
Al 7.740 7.355 7.651 7.464 8.102
Fe®* - 0.017 0.006 0.009 -
Fe? 0.003 - - - -
Mn3* - 0.155 0.044 0.130 0.036
Mn?* 0.083 0.385 0.080 0.235 0.063
Ca 0.057 0.010 0.005 0.013 0.011
Na 0.563 0.732 0.664 0.708 0.704
K 0.002 0.003 0.005 0.003 -
Li 1.201 1.046 1.220 1.134 1.000
F 0.494 0.370 0.243 0.205 0.067
OH 3.334 3.301 3.595 3.529 3.505
OH+F 3.828 3.671 3.838 3.734 3.572
Species Fluor-elbaite Elbaite Elbaite Elbaite Elbaite

& Calculated by stoichiometry (see text);

® Estimated with the procedure of Pesquera et al. (2016);

¢ Determined by Mdosshauer spectroscopy

Y Determined by OAS (Altieri et al., 2022b)

Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

*(Nag.5500.38C0.06)x1.00" (Al 71Li1 20 Mn2+o.osTio.01)23.oozA|e[T(Si5.97A|0.03)018](Bos)sv(OH) 53,00 (OHo 33F0.4900.18)51.00
X Y : 2+ 3+ 3+ - z To; V W
(Nag.7300.26C0.01)x1.00 ' (Aly.36L11.05 MN® . 38MN™" g 16F€" 0,02 Tig 01)52.98 Als(” Sig.02018)(BO3)s" (OH) 5300 (OHo.30F0.3700.33)x1.00
X Y : 2+ 3+ 3+ - ZAl [Trc: Y W,
(Nag 6500.33C0.01)x1.00 (Alygali1.22MN" 0 66MN™" 4 04F€™ .01 Tlo.01)z3.00 Al (Sis 99Al0.01)O16](BO3)3" (OH) 53,00 (OHg 50F0.2400.16)x1.00
X Y : 2+ 3+ 3+ : Zay (Tai \ w,
(Nag 7100.28C20.01)x1.00 (Aly3sliz.13 MN 7 24MN™" g 13F€™ 0 01 Tig 01)52.98 Als(” Sig.02018)(BO3)s" (OH) 5300 (OHo.53F0.2100.26)x1.00

X(Nao.7oDo.29C30.01)>:1.00Y(A|1.90'—il.oo Mn2+0.06 Mn3+0.04)23.OOZA|6[T(SiS.SOAIO.ZO)OlS] (803)3V(OH) zs.oow(oHo.51Fo.o7Oo.42)21.oo



Table S2.10. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of OGR and the prismatic
section of fragment Il of Violet Cap sample (San Piero in Campo, Elba Island, Italy) with the relative empirical formula.

Fragment 11
OGR Prismatic section |1 0OGZ
Z6 zZ7 Z8 Z9 Z10 Z11 712
n=3 n=1 n=17 n=30 n=1 n=1 n=1
SiO, wt%  37.14(31) 36.77 36.81(20) 38.23(95) 37.29 37.68 35.79
TiO, 0.26(11) 0.20 0.03 0.01 0.12 0.02 -
B,0; 10.67° 10.76° 10.85° 11.16° 10.79° 10.95° 10.74°
AlLO, 36.66(39) 39.93 41.79(45) 42.64(58) 38.25 40.42 4252
FeOyot 0.23(25) 0.08 0.02 0.02(2) 0.37 0.23 0.03
MnO 6.77(47) 2.47 0.29(11) 0.08(5) 5.86 2.76 0.68
Ca0 0.24(10) 0.11 0.19(13) 0.02(3) 0.02 0.01 0.06
Na,O 2.73(13) 2.27 1.87 1.86(11) 2.42 2.55 2.18
K,O 0.02(1) 0.02 0.01 0.01(1) 0.03 0.05 -
Li,O 1.39° 1.67° 1.81° 1.92° 1.34° 1.65° 153"
F 1.30(17) 0.80 0.75(18) 0.31(16) - - -
-O=F -0.55 -0.34 -0.31 -0.13 -0.00 -0.00 -0.00
H,0 2.84° 3.15° 3.22° 3.60° 3.29° 3.40° 3.30°
MnO® 6.77 2.47 0.29 0.08 4.27 2,01 0.49
Mn,O,° - - - - 1.77 0.83 0.21
Total 99.69 97.88 97.33 99.72 99.81 99.84 96.85
Atoms normalized to 31 anions
Si apfu 6.052 5.939 5.897 5.955 6.007 5.981 5.794
Ti 0.032 0.025 0.004 0.001 0.015 0.003 -
B 3.000 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.040 7.602 7.891 7.828 7.261 7.561 8.113
Fe* - - 0.049 0.031 0.004
Fe?* 0.031 0.010 0.003 0.002 - - -
Mn?* - - 0.217 0.100 0.026
Mn?2* 0.934 0.339 0.039 0.010 0.583 0.271 0.068
Ca 0.041 0.018 0.033 0.003 0.003 0.002 0.011
Na 0.862 0.711 0.582 0.563 0.755 0.786 0.683
K 0.003 0.004 0.002 0.003 0.006 0.010 -
Li 0.911 1.085 1.166 1.203 0.868 1.053 0.996
F 0.669 0.408 0.378 0.154 - - -
OH 3.086 3.396 3.445 3.736 3.531 3.595 3.521
OH+F 3.755 3.804 3.823 3.890 3.531 3.595 3.521
Species Fluor- Fluor- Elbaite Elbaite Elbaite Elbaite Elbaite
elbaite elbaite

& Calculated by stoichiometry (see text);

® Estimated with the procedure of Pesquera et al. (2016);

¢ Determined by Mdssbhauer spectroscopy

9 Determined by OAS (Altieri et al., 2022b)

Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

76 *(Nagssto.36Ca004)x1.00 (Alosliogn MN*"0,65F € 0,05 Tio 03)52.05” Als("Sig.05015) (BO3)s (OH) 13,00 "' (OHo.09F0.6700.24)x1.00
Z7  *(Nag710027Ca0.02)1.00" (Aly.ssLiz.o8 MN**0 34F€* 0,01 Tig.08)x3.00 Ale[ (Sis.04Al0.06)01](BO3)3" (OH) 300 (OHo.40F0.4100.16)x1.00
78 *(Nagsst0.39Ca0,03)s1.00 (Al 7sLi1.17 MN?"0,04)x3.00°Al[ (Sis 90Al0.10) 0161 (BO3)s(OH) 3 00" (OHo.45F0.3600.17)x1.00

Z9 ><(Na(J.56|:|0.44)121.00Y('A‘|1.79l—il.ZOI\/lnZ+O.01))Z3.O(JZ'A|6[T(SiS.QG'AIO.OB)OIB] (BOB)BV(OH) ZB.OOW(OH0.74F0A1500.11)21.00

Z10  *(Nag760024)x1.00 (Al 26Lio.87MN* 0 5gMN** 5F €% 05 Tig,02)52.99°Als(" Si.01018) (BO3)3"(OH) 3300 (OHo.5300.47)51.00
Z11 X(|\lao.79\30.21)21.00\((A|1,54Li1.05'\/|nz+o.27 Mn3+0.10Fe3+o.03)23.002A|6[T(Si5.98A|0.02)018] (BO3)3V(OH) 23.00W(OH0,5600.44)21.00

Z12 *(NagesTos: Cao.m)zl.ooY(Al1.90|-i1.ooMn2+o.o7 Mn3+o.03)23.oozA|e[T(Si5.79A|o.21)013] (BO3)3"(OH) 53.00" (OH0 5200 48)5:1.00



Table S2.11. Average chemical composition and atoms per formula unit (a.p.f.u) for the different zones of the
lateral overgrowth (OGY) of Violet Cap sample (San Piero in Campo, Elba Island, Italy) with the relative
empirical formula.

Fragment |1
OGY

Z13 Z14 Z15 Z16 Z17 Z18

n=1 n=1 n=1 n=2 n=2 n=2
Si0, wt% 37.32 37.77 38.06 38.02(22) 37.03(93) 35.56(52)
TiO, 0.07 0.07 - 0.01(1) 0.02(3) 0.01(2)
B,O3 10.78% 10.88% 11.00% 10.98% 10.87% 10.67°
Al,O, 37.78 38.91 40.59 39.85(15) 41.27(59) 42.21(59)
FeOyqt 0.48 0.11 0.09 0.11(2) 0.03(3) 0.03(1)
MnO 7.07 4.27 1.61 3.51(12) 1.22(66) 0.62(6)
Ca0 0.05 0.02 - 0.01 0.02(2) 0.05(1)
Na,O 2.31 2.48 2.49 2.48(1) 2.42(25) 2.29(2)
K,0 0.01 0.02 0.02 - 0.01(2) -
Li,O 1.18° 1.62° 1.89° 1.66" 1.75° 1.55°
F 0.15 0.14 0.08 0.08(3) 0.03(2) 0.04(5)
-O=F -0.06 -0.06 -0.03 -0.03 -0.01 -0.02
MnO¢ 471 2.85 0.10 2.34 0.81 0.23
Mn,03* 2.62 1.58 1.07 1.30 0.45 0.42
H,O 3.38° 3.36° 3.54% 3.35 3.43% 3.26°
Total 100.58 99.78 99.33 99.41 98.14 96.31

Atoms normalized to 31 anions
Si apfu 6.017 6.033 6.013 6.020 5.923 5.791
Ti 0.008 0.008 - 0.001 0.003 0.002
B 3.000 3.000 3.000 3.000 3.000 3.000
Al 7.180 7.325 7.558 7.436 7.780 8.102
Fei+ 0.065 0.015 0.011 0.014 0.004 0.005
Fe™* - - - - - -
Mn®* 0.322 0.192 0.072 0.158 0.055 0.029
Mn** 0.644 0.386 0.143 0.318 0.110 0.058
Ca 0.008 0.003 - 0.002 0.003 0.008
Na 0.721 0.768 0.762 0.762 0.751 0.723
K 0.002 0.004 0.005 0.001 0.002 -
Li 0.765 1.041 1.201 1.057 1.126 1.015
F 0.076 0.069 0.038 0.039 0.017 0.019
OH 3.521 3.581 3.727 3.673 3.659 3.537
OH+F 3.697 3.650 3.765 3.712 3.676 3.556
Species Elbaite Elbaite Elbaite Elbaite Elbaite Elbaite

& Calculated by stoichiometry (see text);

® Estimated with the procedure of Pesquera et al. (2016);

¢ Determined by Mdssbauer spectroscopy

9 Determined by OAS (Altieri et al., 20022b)

Errors for oxides and fluorine are standard deviations (in brackets)

Empirical chemical formulae

713 *(Nag7200.27Cao.01)x1.00" (Alg 1gLio77 M0 64MN>0.55F €% 0 07 Ti0 01)52.08 Al (" Si.02018) (BOs)s(OH) 53,00 (OHo 52F0.0600.40)51.00
Z14  *(Nag7700.25)s1.00 (AlrssLiz.os MN?0.39 MN*0 16Fe%0 05T 01)x2.07°Alg(" i 03018) 18] (BO3)s (OH) 300" (OHo.56F0.0700.35)x1.00
Z15  *(Nag7600.24)s1.00 (Alssliz20 Mo 14 MN**g 07Fe™ 5 01) 52,06 Als("Sic.01018) (BO3)3" (OH) 300" (OHo.75F0.0400.28)51.00

716 "(Nag7600.24)x1.00 (Al.aaLis 06MN**0.52 MN**0 16F€%*0.01) 52 96 “Alg(" Si.02018) 18] (BO3)s” (OH) 3,00 (OHo.67F0.0400.20)51.00

Z17  *(Nag7s00.25)z1.00 (Al 70Li113MN* 0,11 MN**0.06)53.00“Alg[ " (Si5.02Al0.08) O16] (BO3)s"(OH) £3.00" (OHo.66 Fo.0200.32)x1.00

Z18 X(Nao.7350.26030.01)21.00Y(A|1.89Li1,02Mn2+0.06 Mn3+o.03F63+0.01)23.002A|6[T(5i5.79A|o.21)018] (Bos)sv(OH) 23.00W(OH0.54 Fo.0200.44)x1.00



