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Supplementary Material 1: Detailed mineralogical composition and overall petrographic type association for every sample of the study. Each mineral was given then symbol of the type-alteration in which it crystallises.
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Supplementary Material 2: EPMA analysis of orthoclase grains.
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Supplementary Material 3: EPMA analysis of plagioclase grains.
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Supplementary Material 4: EPMA analysis of tourmaline grains. n.d. = not determined
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Supplementary Material 5: EPMA analysis of cordierite s.l. grains.
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Supplementary Material 6: EPMA analysis of biotite grains.
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Supplementary Material 7: EPMA analysis of muscovite and chlorite grains.
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Supplementary Material 8: EPMA analysis of garnet (anhydrous and holtstamite types) and xonotlite grains.
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Muscovite Chlorite
Petrographic type X-type M-type K-type Petrographic type]  Na-type | Ca-type
Habit Primary Secondary Primary Secondary Secondary Habit Secondary
(n=1) (n=7) (n=3) (n=13) (n=7) (n=3) | (n=9)
Si0, (Wt%) e 4643 4553 45.90 4519 Si0y (Wt%) 26.48 29.78
[min-max] -0 [45.60-48.58]  [45.24-45.77]  [44.98-47.58]  [44.27-45.60] [min-max] [25.96-27.02]  [26.83-31.56]
) 0.09 1.10 0.08 0.10 ) 0.01 0.02
TiO, 0.8 TiO,
10-0.54] 0.67-1.35] 10-0.31] 10-0.43] 10-0.10] 10-0.10]
3596 33.08 35.06 33.64 2246 19.39
ALOs 35.68 ALO;
[33.57-37.49]  [31.78-34.23] [33.73-37.33]  [31.64-35.10] 21.29-24.08]  [18.30-20.61]
1.36 251 2 217 18.78 11.88
FeO 134 FeO
10.56-3.69]  [2.00-3.26]  [0.62-2.79] [1.36-2.90] [17.13-20.42]  [8.22-21.22]
0.02 0.03 0.02 0.08 021 0.17
MnO 0 MnO
10.00-0.05] 10-0.09] 10-0.07] 10-0.28] 10.10-035]  [0.05-0.26]
045 133 0.86 1.66 19.03 25.13
MgO 0.76 MgO
0.02-0.91]  [1.05-1.77]  [0.26-1.32] 10.93-2.69] [18.03-19.86] [17.18-28.12]
0.06 0.01 0.04 0.01 0.02 0.10
CaO 0 CaO
10-0.31] 10-0.02] 10-0.49] 10-0.03] 0-0.05] 10.02-0.30]
043 0.54 055 0.40 0.01 0.01
Na,O 0.55 Na,O
10.27-0.66]  [0.42-0.61]  [0.38-0.68] 10.26-0.56] 0.00-0.03] 10-0.04]
10.05 10.23 10.32 10.39 0.01 0.04
K0 10.45 K;0
[8.17-10.57]  [10.09-10.36]  [9.99-10.53] [10.31-10.45] 10.00-0.02]  [0.00-0.15]
94.87 9435 94.83 93.65 87.03 86.52
Total 95.60 Total

193.41-96.03]

On basis 0f 22 atoms of oxygen

Cations p.fu

Si

Ti

Al

Fe

Mn

Mg

6.19

0.01

5.57

0.15

0.14

0.14

1.76

6.18
[6.08-641]
0.01
[0-0.05]
5.64
[5.22-5.89]
0.15
[0.06-0.41]
0.00
[0-0.01]
0.09
[0.00-0.18]
001
[0-0.04]
0.11
[0.070.17]
171
[1.37-1.80]

[94.04-94.67]  [93.42-97.11]

6.17 6.16
[6166.18]  [6.11-626]
011 001

[0.07-0.14] [0-0.03]
528 554
[512-543]  [538-5.74]
028 022
[023-037]  [0.07-031]
0.00 0.00
[0-0.01] [0-0.03]
027 0.17
[021-036]  [0.05-027]
0.00 001

[0-0.00] [0.00-0.07]
0.14 0.14

[0.11-0.16]  [0.10-0.18]
177 177

[176-1.78]  [1.68-181]

[92.41-94.55]

6.16
[6.15-6.17]
001
[0-0.04]
540
[5.19-5.58]
025
[0.15-0.34]
001
[0-0.03]
034
[0.19-0.56]
0.00
[0-0.00]
011
[0.07-0.15]
181
[1.79-1.84]

[86.55-87.70]  [86.23-86.81]

On basis of 18 atoms of oxygen

Cations p.fu

Si

Ti

Al

Fe

Mn

Mg

5.47 5.03
[5.21-5.70]  [4.90-5.12]
0.00 0.00
[0-0.01] 10-0.00]
420 5.02
[3.90-472]  [4.90-5.12]
1.84 298
[1.23-345]  [2.70-3.24]
0.03 0.03
[0.01-0.04]  [0.01-0.06]
6.89 538
4.98-7.52]  [5.10-5.65]
0.02 0.00

10.00-0.06] 10-0.00]
0.00 0.00
10-0.02] 10.00-0.01]
0.01 0.00
0.00-0.04]  [0.00-0.00]
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Anhydrous Garnet Holtstamite Xonotlite
Petrographic type X-type K-type Ca-type Petrographic type | Ca-type
Crystal habit Xenocrystic Hydrothermal Crystalhabit |Hydrotherm:
Core/Rim Core Rim Core Rim No distinction (n=7)
=1) (n=1) (n=2) (n=2) (n=6) Si0, (wi%) 4942
Si0, (Wt%) 26.43 [min-max]| 148.78-49.78]
38.07 37.77 36.59/36.16  36.03/36.03
[min-max| [25.03-28.14] y
TiO, 0
TiO, 0 0.01 0.02/0 0.04/0 0 017
ALOs
2249 10.04-0.57]
ALO; 2147 2142 21.05/20.93  21.29/21.12
[21.29-23.29] 0.02
FeO
0.10 10-0.05]
FeO 3540 36.40 3491/3629  35.96/36.09
0.01-0.22] 0.00
MnO
0.01 10-0.02]
MnO 131 1.70 5.17/4.78 5.25/5.21
10-0.03] 0.00
MgO
0.12 10-0.00]
MgO 347 2.12 1.36/1.12 1.04/1.02
10-0.35] 46.25
CaO
38.84 [45.20-46.67]
CaO 1.86 1.82 1.34/0.65 0.90/0.53
138.22-39.30] 0.01
Na,O
0.02 10-0.03]
Na,O 0.03 0 0.01/0.02 0/0.03
10-0.04/ 0.01
K,0
0.00 10-0.03]
K,0 0 0 0/0.00 0.00/0.00
10-0.01] 95.89
Total
195.12-96.27]
B,0; nd nd 0.69/0.67 0.60/0.55 n.d.
88.01
Total 101.61 101.23 101.15/100.62  101.11/100.60 .
[86.55-89.58] On basis of 18 atoms of oxygen
On basis of 24 atoms of oxygen Cations p.fu
Cations p.fu Si 5.98
1
. 471 15.91-6.05]
Si 6.01 6.03 5.88/5.87 5.83/5.86
4.51-4.94] .
Ti 0
Ti 0 0.00 0.00/0 0.00/0 0
0.02
Al
473 10.01-0.08]
Al 3.99 4.03 3.99/4.00 4.06/4.05
14.58-4.93] . 0.00
c
0.02 10-0.00]
Fe 4.67 4.86 4.69/4.93 4.87/4.91
10.00-0.03] 0.00
Mn
0.00 [0-0.00]
Mn 0.18 023 0.70/0.66 0.72/0.72
10-0.00] 0.00
Mg
0.03 10-0.00]
Mg 0.82 0.50 0.33/0.27 0.25/0.25
10.00-0.09] c 6.00
a
743 15.88-6.04]
Ca 031 0.31 0.23/0.11 0.16/0.09
17.19-7.57] 0.00
Na
0.01 10-0.01]
Na 0.01 0 0.00/0.00 0/0.0.1
10-0.02] K 0.00
0.00 10-0.00]
K 0 0 0/0.00 0.00/0.00
10-0.00]
B nd nd 0.19/0.19 0.17/0.15 n.d.
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Orthoclase

Petrographic type X-type | M-type | K-type | M-H-type
Crystal Habit Magmatic
Core/Rim Core Rim Core Rim Core Core
(0=3) (0=3) (n=4) (n=5) n=2) n=2)
SiO, (Wt%) 65.00 64.33 65.16 65.06
65.02/64.72  65.15/65.28
[min-max] [64.24-65.48]  [63.82-64.75]  [64.88-65.34]  [64.94-65.33]
. 0.01 0.02
TiO, 0 0 0.03/0 0/0.00
[0-0.03] 0-0.07]
18.56 18.55 18.65 18.49
ALOs 18.24/18.52  18.54/18.76
[18.47-18.66]  [18.44-18.74]  [18.40-18.81] [18.24-18.67]
0.04 0.01 0.00 0.01
FeO 0.01/0.01 0/0.00
[0-0.11] [0-0.02] [0-0.00] [0-0.03]
0.00 0.01 0.00 0.01
MnO 0 0
0-0.1] [0-0.03] 0-0.02] [0-0.04]
0.01 0.01 0.02 0.01
MgO 0.02/0.02 0.01/0.01
0-0.02] [0.01-0.01] 0-0.03] [0-0.03]
0.04 0.03 0.04 0.12
CaO 0.02/0.02 0.05/0.04
[0-0.11] [0-0.06] [0-0.07] 10-0.56]
1.38 1.20 1.61 1.32
Na,O 1.29/1.28 1.77/0.09
[0.80-1.96]  [0.62-1.53]  [1.28-1.94]  [0.35-1.84]
14.49 14.74 14.15 14.66
K,O 14.65/1425  14.02/14.88
[13.82-15.23]  [14.17-15.68]  [13.68-14.59]  [14.09-15.73]
99.53 98.88 99.62 99.71
Total 99.29/98.83  99.54/99.08
[98.81-99.97]  [98.57-99.07]  [99.15-99.87] [99.39-100.21]
On basis of 32 atoms of oxygen
Cations p.fu
. 11.99 11.96 11.90 11.14
Si 11.99/12.05  12.02/12.00
[11.97-12.01]  [11.94-11.99] [11.55-12.01] [10.33-11.44]
. 0.00 0.00 0.00
Ti 0 0/0.00 0/0.00
0-0.00] [0-0.00] 0-0.01]
4.03 4.06 4.16 4.02
Al 4.02/4.08 3.98/4.05
[4.01-4.06]  [4.03-4.09]  [4.02-4.65]  [3.96-4.05]
0.01 0.00 0.00 0.00
Fe 0/0.00 0.00/0.00
10.00-0.02] [0-0.007 [0-0.01] [0-0.00]
0.00 0.00 0.00 0.00
Mn 0/0 0
[0-0.00] [0-0.00] [0-0.00] 0-0.01]
0.00 0.00 0.00 0.00
Mg 0.00/0.00 0.01/0.01
[0-0.01] 10.00-0.00] [0-0.01] 0-0.01]
0.01 0.01 0.01 0.02
Ca 0.01/0.01 0.01/0.01
10.00-0.01] 10-0.00] [0-0.01] 0-0.11]
0.49 0.43 0.59 0.47
Na 0.63/0.03 0.46/0.46
[0.29-0.70]  [0.22-0.55]  [0.46-0.69]  [0.12-0.66]
341 3.50 3.28 3.45
K 3.29/3.50 3.46/3.37

[3.24-3.62]  [3.35-3.75]  [3.09-3.75]  [3.32-3.75]
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Plagioclase

Petrographic type Xetype M-type M-H-type K-type Na-type | Ca-type
Crystal Habit Magmatic Secondary Magmatic Secondary Magmatic Secondary | Magmatic | Secondary | Secondary
Core/Rim Core Rim No distinction| Core Rim No distinction Core Rim No distinction | No distinction|No distinction | No distinction|
(n=3) (n=2) (n=3) (n=6) (n=9) (n=2) (n=1) (n=3) (n=1) (n=3) (n=1) (n=17)
SiO; (Wt%) 59.85 68.04 64.55 65.50 65.14 65.98 61.79
64.26/62.35 68.10/67.89 63.36 66.63 67.55
[min-max] [57.93-63.61] [67.72-68.38] | [64.19-64.84]  [62.69-67.73] [64.40-65.64] [64.13-67.28] [56.21-67.02]
. 0.00 0.00 0.00 0.01 0.00 0.00
TiO, 0/0.02 0 0 0 0 0.02
10-0.00] [0-0.01] [0-0.01] 10-0.05] [0-0.00] [0-0.03]
2574 19.79 24 2166 2184 2099 2401
AbLOs 2233/24.25 19.97/20.06 2327 2094 2056
[23.24-27.21] [19.54-20.10]  [21.75-22.85]  [20.30-22.85] [21.19-22.54] [20.12-21.91] 120.55-27.73]
001 001 001 0.03 001 0.02 003
FeO 0.01/0.07 00010 003 0 008
[0-0.02] [0-0.03] [0-0.02] [0-0.16] [0-0.02] [0-0.03] [0-0.07]
001 0.02 0.00 0.01 0.00 0.00
MnO 0.00/0 0 0 0 0 0
[0-0.03] [0-0.05] [0-0.00] [0-0.04] [0-0.00] [0-0.03]
0.02 0.01 0.02 0.00 0.01 0.01
MgO 0 0/0.01 0.01/0.01 0.00 0 0.01
[0.01-0.02]  [0-0.03] [0-0.07] [0-0.01] [0-0.02] [0.00-0.03]
7.12 0.24 3.56 238 269 1.85 5.40
Ca0 3.61/5.33 0.49/0.74 4.60 177 097
[4.04-8.71] [0.13-044]  [3.08-3.96]  [L21-3.42] [235-3.03] [1.00-2.94] [1.10-10.43]
7.40 11.51 9.46 9.90 10.03 10.58 848
NaO 931/8.56 11.47/11.34 9.11 1059 1121
16.35-9.16] [1141-11.68]  [9.249.75]  [$.59-10.45] [9.61-10.33] [9.90-10.96] [5.68-10.86]
028 0.22 0.30 031 022 . 034 022
K0 0.18/0.28 0.1/0.13 026 .15 0.02
10.24-0.30] [0.19-0.23]  [0.12-0.40]  [0.09-0.99] [0.10-0.44] [0.20-0.55] [0.08-0.60]
100.42 99.84 100.32 99.81 99.93 99.76 99.96
Total 99.70/100.87 100.15/100.17 100.64 100.08 10042
100.35-100.48] 199.39-100.19] (99.51-100.79] [95.42-100.57] [99.66-100.11] 199.46-100.16] 199.27-100.70]
On basis of 32 atoms of oxygen
Cations p.fu
10.62 11.92 11.35 11.53 1147 11.63 1097
Si 1136/1097 11.86/11.89 1115 1168 1178
110.33-11.20] [11.86-11.96] (11.38-11.44] [11.24-11.92] [11.35-11.58] [11.39-11.83] 110.08-11.76]
. 0.00 000 0.00 0.00 000 0.00 0.00
Ti 0/0.00 0 0 0 0.00
[0-0.00] 10-0.00] [0-0.00] [0-0.01] [0-0.00] [0-0.00] [0-0.00]
539 4.09 465 450 453 436 5.03
Al 465/5.03 413/4.11 483 433 42
[4.82-5.71] [4054.15]  [454-473]  [4214.84] [4.41-4.68] [4.174.59] [4.27-5.86]
0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.00/0.01 0/0.00 0.00 0 001
[0-0.00] [0-0.00] [0-0.00] [0-0.02] [0-0.00] [0-0.00] [0-0.01]
0.00 0.00 0.00 0.00 0.00 0.00
Mn 0.00/0 0 0 0 0 0
[0-0.01] [0-0.01] [0-0.00] [0-0.01] [0-0.00] [0-0.00]
0.00 0.00 0.01 0.00 0.00 0.00
Mg 0 0/0.00 0.00/0.00 0.00 0 0.00
[0.00-0.01]  [0-0.01] [0-0.02] [0-0.00] [0-0.00] [0-0.01]
136 0.04 0.67 045 0.51 035 1.03
Ca 0.68/1.00 0.14/0.09 0.87 033 0.18
[0.76-1.67] [0.02:0.08]  [0.58-0.74]  [0.23-0.65] [0.44-0.57] [0.19-0.56] [0.21-2.00]
254 391 322 338 343 3.61 291
Na 3.192.92 3.84/3.88 311 3.60 379
12.19-3.13] [3.87-3.95]  [3.04-335]  [293-3.55] [3.29-3.53] BA1-3.74] [1.98-3.70]
0.06 0.05 0.07 0.07 0.05 0.07 0.05
K 0.04/0.06 0.03/0.02 0.06 0.03 0.00
10.05-0.07] [0.04-0.05]  [0.03-0.09]  [0.02-0.22] [0.02-0.10] 10.02-0.22] 10.02-0.14]
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Tourmaline

Petrographic type M-type M-H-type K-type
Crystal habit Magmatic Secondary Magmatic
Core/Rim Core Rim Core Rim Core Rim Oscillatory-zoning
(n=22) (n=26) (n=27) (n=26) (n=19) (0n=10) (n=87)
Si0; (Wt%) 3420 3429 34.85 34.98 34.70 3471 35.19
[min-max] [33.39-34.97)  [33.56-35.07]  [33.91-36.12] [33.76-36.79] [33.54-35.64]  [33.97-35.55] 133.66-35.72]
. 050 0.51 0.88 1.03 0.50 0.75 0.56
— 0.08-1.13] 10.09-1.28] [0.16-1.67]  [0.49-1.69] 10.05-1.07] 0.28-1.22] 10.04-1.09]
3438 3428 33.02 32.73 34.54 33.98 3378
ALO; [32.39-35.91]  [33.23-36.31]  [27.31-34.86] [30.98-34.03] [32.57-35.92]  [32.85-35.42] [32.78-34.84]
N 11.06 10.77 811 713 9.75 954 792
fe0 [10.98-11.94]  [8.83-12.58]  [4.22-12.85] = [3.95-10.46] = [7.22-12.22]  [6.51-11.60] 16.52-9.06]
0.05 0.05 0.03 0.03 0.04 0.03 0.04
MnO 0-0.11] 10-0.10] 0-0.07] 0-0.10] [0-0.12] 10-0.07] 0.00-0.11]
Mg 328 349 5.78 6.32 3.79 421 540
[1.66-4.50] [1.62-5.13] [3.91-849]  [4.54-8.70] [1.56-5.77] [2.38-6.64] 4.45-6.93]
0 038 0.36 0.64 0.62 027 037 0.20
10.09-0.67] 0.10-0.59]  [0.20-1.57]  [0.37-141]  [0.09-0.56] 10.20-0.56] 10.10-0.34]
NayO 171 1.76 1.89 1.93 1.81 193 1.86
[1.37-1.94] [1.37-1.94] [1.68-2.11]  [1.45-2.16] [1.61-2.08] [1.67-2.11] [1.54-2.18]
K0 0.04 0.04 0.04 0.08 0.04 0.06 0.03
10.02-0.06] 0.02-0.08]  [0.02-0.06]  [0.01-0.56]  [0.01-0.12] 10.02-0.11] 10.01-0.12]
B, 11.43 11.47 11.85 11.88 11.69 11.79 11.71
110.98-11.94]  [11.06-11.97]  [11.51-12.31] [11.35-12.44] [11.23-12.38]  [11.47-12.05] 110.72-12.53]
F 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0-0.017 10-0.01] 10-0.00] 0-0.01] 0-0.02] 10-0.00] 0-0.01]
(n=14) (n=11) (n=8) (n=4)
ZnO n.d. 0.02 0.01 0.08 0.07 nd.
10-0.03] 10-0.05] 0.05-0.11] 10.04-0.08]
. 97.02 97.02 97.11 96.75 97.17 97.40 96.70

[96.27-98.13]

On basis 0f 29 atoms of oxygen

Cations p.fu

Si

Ti

Al

Fe

Zn

564
[5.53-5.73]
0.06
10.01-0.14]
6.68
[6.37-6.91]
153
1.36-1.77]
001
[0-0.01]
081
[0.41-1.09]
007
0.02-0.12]
055
[0.44-0.62]
001
10.00-0.01]
325
[3.17-3.35]
0.00
[0-0.00]

195.84-97.85]

565
[5.54-5.76]
0.06
10.01-0.16]
6.66
[6.46-6.99]
148
[1.21-1.74]
0.01
10-0.01]
0.86
[0.40-1.25]
0.06
[0.02-0.10]
0.56
[0.44-0.62]
0.01
[0.01-0.02]
326
[3.18-3.36]
0.00
[0-0.01]

nd.

195.24-98.42]  [95.37-97.78]

5.68 6.59
[5.61-5.78]  [5.59-5.95]
0.11 0.13
0.01-021]  [0.06-0.21]
6.34 6.28
[5.41-667]  [5.91-652]
11 0.97
0.56-1.80]  [0.53-144]
0.00 0.00
10.00-0.01] 10-0.01]
1.40 153
0.94-2.00]  [1.11-2.07]
0.11 0.11
[0.04-0.28]  [0.06-0.24]
0.60 0.61
0.53-0.67]  [0.45-0.68]
0.01 0.02
[0.00-0.01] [0-0.11]
333 334
[3.26-3.43]  [3.21-3.49]
0.00 0.00
10-0.00] 10-0.01]
(n=14) =11
0.00 0.00

10-0.00] 10-0.01]

[95.82-97.84]

567
[5.55-5.75]
0.06
10.01-0.13]
6.65
[6.25-6.96]
1.33
10.97-1.69]
0.01
10-0.01]
0.92
[0.38-1.38]
0.05
10.01-0.10]
057
[0.50-0.66]
0.01
[0.00-0.03]
330
[3.18-3.47]
0.00
10-0.01]
(n=8)
0.01
[0.01-0.01]

196.72-98.57]

5.66
[3.56-5.73]
0.09
10.03-0.15]
653
[6.35-6.82]
130
10.88-1.58]
0.00
10-0.01]
1.02
10.58-1.59]
0.06
10.04-0.10]
0.61
10.53-1.59]
0.01
10.00-0.02]
332
[3.25-3.39]
0.00
[0-0.00]
(n=4)
0.01
0.01-0.01]

[93.47-98.28]

573
[5.66-5.80]
0.07
10.00-0.13]
6.49
[6.28-6.67]
1.08
[0.88-1.24]
0.01
[0.00-0.01]
131
[1.09-1.67]
0.04
[0.02-0.06]
059
[0.49-0.69]
0.01
[0.00-0.02]
319
[3.11-3.46]
0.00
10-0.01]

nd.





image5.tiff
Sekaninaite Cordierite s.s.
Petrographic type X-type X-type M-type K-type
Crystal habit Xenocrystic Xenocrystic Magmatic Magmatic
@=2) (1=3) (@=1) (1=2)
Si0; (wt%) 447274535  48.66/48.02/48.04 47.68 48.06/48.57
TiO, 0.01/0.00 0/0.00/0 0 0/0
ALO; 3147/31.57  3291/32.77/32.16 32.56 31.58/3227
FeO 16.73/17.75  10.72/10.58/10.05 8.49 6.59/4.43
MnO 1.13/1.04 0.17/0.06/0.21 034 0.75/0.15
MgO 1.99/1.30 6.71/6.53/6.54 6.45 6.83/8.88
CaO 0.04/0.04 0.02/0.03/0.05 0.03 0.05/0.06
Na,O 0.66/0.75 0.43/0.46/0.55 1.59 1.60/ 1.60
K,O0 0.01/0.01 0/0.00/0 0.02 0.03/0.00
Total 96.77/97.82  99.62/98.46/97.59 97.16 95.49/95.95
On basis of 18 atoms of oxygen
Cations p.fu
St 492/4.95 5.00/4.99/5.00 5.00 5.09/5.00
Ti 0/0 0/0/0 0 0/0
Al 4.08/4.06 3.99/4.02/3.99 4.03 3.94/3.96
Fe 1.54/1.62 0.92/0.92/0.88 0.75 0.58/0.39
Mn 0.10/0.10 0.01/0.01/0.02 0.03 0.07/0.01
Mg 033/0.21 1.03/1.03/1.02 1.01 1.08/1.38
Ca 0.00/0.00 0.00/0.00/0.01 0.00 0.01/0.01
Na 0.14/0.16 0.09/0.09/0.11 0.32 0.33/0.32
K 0.00/0.00 0/0.00/0 0.00 0.00/0.00





image6.tiff
Biotite

Petrographic type| X-type M-type M-H-type Ca-type
Habit Primary Secondary Primary Secondary Primary Secondary Primary
(0=8) (n=6) (0=5) (0=5) (0=2) (0=2) (0=2)
Si0O, (wt%) 35.11 33.84 36.24 36.27
37.69/38.67 38.36/35.59 34.69/34.57
[min-max] 33.25-35.78]  [32.16-36.24]  [35.56-37.12]  [35.15-37.28]
i 335 0.00 223 0.42
TiO, 2.95/4.03 0 5.43/5.26
[1.62-3.86] 10-0.02] [1.77-2.99] 0-1.47]
18.95 21.58 20.10 21.14
ALO; 17.73/18.31 23.93/24.09 15.98/16.17
[17.58-19.84]  [19.54-22.71]  [19.55-21.57] ~ [20.44-21.90]
22.35 24.44 19.77 19.51
FeO 11.08/8.94 8.74/9.72 19.68/20.03
/19.51-30.38]  [18.61-32.04]  [17.68-20.59]  [18.78-21.09]
021 0.46 0.34 0.50
MnO 0.06/0.10 0.11/0.12 0.08/0.06
[0.08-0.72]  [0.18-0.80]  [0.21-0.51]  [0.21-0.73]
579 5.18 6.65 7.03
MgO 15.85/14.49 13.41/13.93 8.87/9.01
[221-7.15]  [1.17-9.48]  [4.83-7.43]  [4.86-8.45]
0.02 0.01 0.03 0.02
CaO 0.03/0.01 0.03/0 0.58/0.13
10-0.05] 10-0.04] 10-0.06] 10-0.04]
0.14 0.15 024 0.20
Na, O 0.13/0.08 0.14/0.18 0.14/0.11
[0.10-0.18]  [0.11-0.20]  [0.20-0.32]  [0.07-0.35]
9.03 8.98 9.09 9.18
KO 9.53/9.23 9.94/10.09 8.76/8.88
[8.21-9.24]  [8.53-9.31]  [8.63-9.27]  [8.93-9.52]
94.96 94.66 94.68 94.25
Total 95.06/93.87 94.66/93.72 94.39/94.38
193.63-95.95]  [94.16-95.14]  [93.31-95.58]  [92.42-94.95]
On basis of 22 atoms of oxygen
Cations p fu
R 543 5.30 5.53 5.55
Si 5.51/5.64 5.52/5.24 5.37/5.36
[5.37-547]  [5.21-5.47]  [5.46-5.67]  [5.47-5.65]
R 0.39 0.00 0.26 0.05
Ti 0.32/0.44 0 0.63/0.61
10.20-0.45] 10-0.00] 10.20-0.34] 10-0.17]
3.45 3.99 3.62 3.81
Al 3.06/3.15 4.06/4.18 2.91/2.95
[3.38-3.57]  [3.76-4.27]  [3.50-3.88] = [3.75-3.91]
290 323 252 2.50
Fe 1.36/1.09 1.05/1.20 2.55/2.60
[2.52-4.15]  [2.36-4.40]  [2.26-2.64]  [2.38-2.70]
0.03 0.06 0.04 0.06
Mn 0.01/0.01 0.01/0.02 0.01/0.01
10.01-0.10]  [0.02-0.11]  [0.03-0.07]  [0.03-0.09]
1.33 1.18 1.51 1.60
Mg 3.46/3.15 2.88/3.06 2.05/2.08
[0.54-1.65]  [0.28-2.13]  [110-1.68]  [1.11-1.92]
0.00 0.00 0.00 0.00
Ca 0.00/0.00 0.01/0 0.10/0.02
10-0.01] 10-0.01] 10-0.01] 10-0.01]
0.04 0.05 0.07 0.05
Na 0.04/0.02 0.04/0.05 0.04/0.03
10.03-0.05]  [0.03-0.06]  [0.06-0.09]  [0.02-0.10]
1.78 1.80 1.77 1.79
K 1.78/1.72 1.82/1.90 1.73/1.75

[1.71-181]  [1.77-183]  [1.67-180]  [1.76-1.85]





