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Analytical conditions

Map and spot analyses were acquired with the microprobe JXA-8800 of Dipartimento
di Scienze della Terra “A. Desio” of the Universita di Milano Statale (Italy) and with the
microprobe 8200 of Department of Earth Science of the University of Geneve (Switzer-
land). Standard used were diopside (Si, Mg, Ca), orthose (Al, K), MnTiO3 (Mn, Ti), garnet
(Fe) and albite (Na).

Spot analyses were performed at 15 KeV and 5 nA. Beam size diameter was set to 2
um. Mapping conditions were 15 KeV and 5 nA, with a counting time of 20 ms per grid
point.

For each mineral included in the maps, a series of spot analysis were acquired in
order to catch the chemical variability presented. These spot analyses were then used as
internal standards to calibrate all the element intensity maps obtained with the micro-
probe, obtaining maps of element concentrations. This calibration was performed using
XMapTools 3.2.6 (Lanari et al.. 2014a) that was also used to plot ternary and binary dia-
grams and to export composition of chlorite and phengite. Pressure and temperature con-
ditions were instead calculated using ChlMicaEqui (Lanari. 2012).

Table S1. Examples of mineral chemistry of white mica selected along the S1 foliation of metapelites

of IL units.
ULI3b ULI7 ULI8
Wm26 Wm27 Wm81 Wm8 Wmil6 Wmb Wm1l Wm12 Wm8 Wm99 Wm7 Wmb61
Wt%

SiO: 474 48.76 52.30 47.40 49.31 54.14 55.38 50.28 49.72 50.19 47.68 51.33
TiO2 0.00 024 0.00 0.00 0.09 151 044 020 080 040 0.32 040
AlOs 29.02 32.43 31.92 24.66 31.86 27.96 28.94 30.01 32.10 32.75 31.71 28.66
FeO 6.73 311 224 1347 170 171 219 230 190 1.69 474 1.69
MnO 0.00 0.00 0.00 0.00 0.04 000 0.06 002 0.01 0.00 0.08 0.00
MgO 356 192 0.89 0.89 184 137 169 151 177 093 242 279
CaO 0.08 022 079 048 007 018 016 01 0.05 0.12 0.08 0.06
NazO 0.00 0.71 0.00 0.00 033 042 034 039 044 0.00 048 0.00
KO 825 8.03 928 825 899 881 827 826 9.17 950 824 10.50
Total 95.04 95.42 97.42 95.15 94.23 96.10 97.47 93.07 95.96 95.58 95.76 95.43
Cations
Si 321 322 336 333 328 351 353 338 326 329 317 340
Feror 038 0.17 012 0.79 0.09 0.09 012 0.13 0.10 0.09 026 0.09
Altor 232 252 242 204 250 214 217 237 248 253 249 223
Mg 036 019 0.09 009 018 013 016 015 0.17 0.09 024 0.28
Ca 0.01 0.02 005 004 000 0.01 001 0.01 0.00 0.01 0.01 0.00
Na 000 0.09 000 000 0.04 0.05 004 0.05 0.06 0.00 0.06 0.00
K 071 068 076 074 076 073 067 0.71 077 079 070 0.89
XMg 049 052 041 011 066 059 058 054 062 050 048 0.75
vacancy 028 022 018 023 019 021 028 023 017 020 023 0.11
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Table S2. Examples of mineral chemistry of chlorite selected along the S1 foliation of metapelites of

IL units.
ULI3B ULI7 ULI8
Chl32 Chl3 Chi31 Chl29 Chl27 Chll Chl9 Chl6 Chl29 Chl297 Chl3 Chl29
Wt%

Si02 2649 2529 2890 27.69 2505 25.05 26.82 26.82 23.86 26.03  28.20 25.10
TiO2 0.03 0.00 0.20 0.00 0.00 0.00 0.05 0.05 0.00 0.00 0.00 0.02
Al203 2350 2058 2499 17.64 22.04 22.04 2256 2256 2133 2026  20.26 22.77

FeO 26.77 2894 2274 33.07 26.88 2895 28.66 28.66 32.11 2997 2997 30.89
MnO 0.00 0.00 0.00 0.00 0.14 0.14 0.14 0.14 0.00 0.22 0.22 0.16
MgO 1144 890 1144 1017 1213 1213 10.19 10.19 9.12 10.14 10.14 1045
CaO 0.14 0.00 0.00 0.14 0.00 0.22 0.09 0.09 0.00 0.00 0.00 0.01
Na20 0.12 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.00 0.00 0.00
K20 0.71 0.84 0.17 0.17 0.42 0.00 0.09 0.09 0.00 0.19 0.19 0.03
Total 89.21 8455 8844 88.88 86.66 8853 88.63 88.63 86.42 86.81 88.98 89.44
Cations

Si 2.75 2.83 2.92 2.99 2.70 2.66 2.82 2.82 2.65 2.84 2.98 2.66
FeTOT 2.33 2.71 1.92 2.99 2.42 2.57 2.52 2.52 2.99 2.73 2.64 2.74
AITOT 2.88 2.72 2.98 2.25 2.80 2.76 2.80 2.80 2.80 2.60 2.52 2.84
Mg 1.77 1.49 1.72 1.64 1.95 1.92 1.60 1.60 1.51 1.65 1.59 1.65
Ca 0.02 0.00 0.00 0.02 0.00 0.03 0.01 0.01 0.00 0.00 0.00 0.00
Na 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00




K 0.09 0.12 0.02 0.02 0.06 0.00 0.01 0.01 0.00 0.03 0.03 0.00
XMg 043 0.35 047 0.35 0.45 043 0.39 0.39 0.34 0.38 0.38 0.38
vacancies  0.19 0.19 0.41 0.11 0.10 0.04 0.22 0.22 0.05 0.14 0.23 0.08
O basis 14 14 14 14 14 14 14 14 14 14 14 14
ULI9 ULI19 ULI22
Chl26 CHI28 Chl30 Chl31 Chll Chl3 Chl4 Chl7 Chl12 Chl121 Chl177 Chll176
Wt%

SiO2 2527 2590 2529 2546 25.06 25.27 2490 26.01 22.82 24.18 22.69 25.2
TiO2 0.01 0.02 0.04 0.05 0.03 0.01 0.05 0.08 0.01 0.00 0.00 0.00
Al203 2220 2281 2242 2250 2359 2220 2140 2242 19.96 21.40 20.65 20.65

FeO 29.27 2998 2779 2692 33.05 29.27 2869 2757 3221 28.44 29.42 29.98
MnO 0.08 0.10 0.12 0.13 0.01 0.08 0.13 0.14 0.00 0.00 0.00 0.00
MgO 9.74 9.85 12.06 1261  6.60 9.74 11.80 1095 9.34 8.86 9.65 12.34
CaO 0.04 0.03 0.02 0.04 0.05 0.04 0.05 0.03 0.23 0.40 0.58 0.17
Na20 0.03 0.00 0.03 0.05 0.00 0.03 0.09 0.02 0.00 0.61 0.61 0.00
K20 0.45 0.15 0.12 0.13 0.17 0.45 0.20 0.25 048 0.53 0.39 0.32
Total 89.21 88.84 87.89 8789 8856 87.08 8731 8746 85.05 84.42 83.99 88.66

Cations
Si 2.74 2.74 2.69 2.69 2.71 2.74 2.69 2.77 2.61 2.72 2.60 2.70
FeTOT 2.65 2.66 2.47 2.38 2.99 2.65 2.59 2.46 3.08 2.67 2.82 2.68
AITOT 2.83 2.85 2.81 2.80 3.01 2.83 2.72 2.81 2.69 2.84 2.79 2.61
Mg 1.57 1.56 1.91 1.99 1.06 1.57 1.90 1.74 1.59 1.48 1.65 1.97
Ca 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.03 0.05 0.07 0.02
Na 0.01 0.00 0.01 0.01 0.00 0.01 0.02 0.00 0.00 0.13 0.14 0.00
K 0.06 0.02 0.02 0.02 0.02 0.06 0.03 0.03 0.07 0.08 0.06 0.04
XMg 0.37 0.37 0.44 0.46 0.26 0.37 0.42 041 0.34 0.36 0.37 042
vacancies  0.15 0.17 0.09 0.10 0.21 0.16 0.05 0.18 0.00 0.14 0.01 0.00
O basis 14 14 14 14 14 14 14 14 14 14 14 14

Chlorite-quartz-water method

Table S3. Starting pressure values adopted for Chlorite-quartz-water method. In bold is reported
the P value chosen and the related Fe3* percentage.

Value 12y ULI7 ULI8 ULI9 ULI19 ULI22
(GPa)
0.1 X
02 X
X (Fe3t in
0.3 FeO=30%)
0.4 X X X X
X (Fe3t in
0.5 X X X X FeO=30%)
06 X X X X
0.7 X X X X X X
X (Fe3* in X (Fe3* in
8 X X X
0 FeO=20%) FeO=30%)
X (Fe3* in X (Fe3* in
. X X X
0.9 Fe0=30%) Fe0=30%)
1.0 X X X X X
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Figure S1. P/T diagrams showing for each sample. the results of the Phengite-quartz-water method
of Dubacq et al. (2010). Blue lines represent analyzed phengite. Black circles along these lines indi-
cate the structural water (XH20) needed to achieved such P-T conditions. XH20 chosen for modeling
(reported in Fig. 6) is also given.



Chlorite-phengite-quartz-water method
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Figure S2. Diagrams showing T (°C) vs Al in chlorite and P (kbar) vs. Si'V in phengite.
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