Appendix 1. Major elements compositions of dated samples

Major element contents of the dated samples are reported in Table S1. Their classification is based
on the Total Alkali-Silica diagram of Figure S1.

Data have been obtained at the University of Napoli Federico Il by means of an Axios X-Ray
fluorescence (XRF) spectrometer, with techniques described in Melluso et al. (2011). Samples have
been prepared as pressed powder pellets. Errors are estimated to be within 1%.

Loss on ignition (LOI) data have been determined at University of Padova by weighting about 1g of
sample powder in a ceramic crucible and heating it into a furnace at 100°C overnight, and into a
muffle at 1100°C for 4.30 hours, and weighting after each heating; values after 1100°C heating are
reported in Table S1.

Appendix 2. Petrography of the dated samples

Gabbros from Phenai Mata are coarse grained rocks and differ in their modal and chemical
composition. The alkali gabbro PL3 is very rich in diopsidic clinopyroxene (about 80 vol.%), while
plagioclase (Angy; about 15 vol.%) and olivine (Foe7.72; about 5 vol%) are rare. The tholeiitic
gabbros PL9 and PL20 trend to anorthosites (60-75 vol.% plagioclase; Anzs.go), while olivine (Fogs)
augitic clinopyroxene and orthopyroxene mantling olivine are present in similar amounts (10-15
vol.%).

The sample PL2 is a mafic nepheline syenite, mostly constituted by K-feldspar and Fe-pargasitic
amphibole, with nepheline and pale green clinopyroxene as minor phases. Apatite and Fe-Ti oxides
are early crystallized accessory phases, epidote and zeolites are secondary.

The basalt PL54 presents plagioclase (Ansz-76) as main phenocryst phase. Clinopyroxene and
olivine are found in the groundmass. The sample PL61 of Pavagadh Fo-rich olivine, Ca-
clinopyroxene and Angr.¢s plagioclase as phenocryst phases, set in a microcrystalline mesostasis
with also Fe-Ti oxides and alkali feldspar.

PL63 is a glassy rhyolite samples at the top of the Pavagadh hill, and with phenocryst of plagioclase

(Ango.s3), and minor Fe-olivine, clinopyroxene, pigeonite and Fe-Ti oxides set in a rhyolitic glass.
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Table S1. Whole rock composition. Major element contents (wt.%) measured by XRF analyses. ne: nepheline-

normative; ol/hy: olivine/hyoerstene-normative; qtz: quartz-normative

PL2 PL3 PL9 PL20 PL36 PL54 PL61 PL63
SiO, 55.91 46.89 49.07 49.41 50.78 52.47 47.01 70.01
TiO, 0.94 1.24 0.37 0.46 2.05 2.23 2.03 0.68
Al,O3 17.47 17.33 20.89 21.12 17.4 14.33 13.71 13.13
Fezo3T 10.39 7.48 5.82 5.38 8.08 14.08 11.73 5.29
MnO 0.30 0.12 0.10 0.08 0.17 0.20 0.17 0.13
MgO 1.42 8.62 6.72 6.34 3.73 3.58 1341 0.42
CaO 4.22 15.46 14.28 14.30 8.47 8.99 8.66 2.38
Na,O 4.48 1.49 1.79 2.11 4.53 3.06 1.95 4.72
K,O 4.22 0.93 0.76 0.56 3.43 0.65 0.81 2.83
P,Osg 0.39 0.22 0.07 0.10 0.87 0.27 0.29 0.18
tot 99.74 99.78 99.87 99.86 99.51 99.86 99.77 99.77
LOI 1.50 1.02 0.52 0.65 3.90 1.50 2.13 2.77
norm ne ne ol/hy ol/hy ne qtz ol/hy qtz
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Fig. S1. TAS (total alkali vs. silica) diagram of the analyzed samples.
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Table S2. Plagioclase composition. Electron microprobe analyses on core-rim traverses on plagioclase. An%: anorthite
content. Major elements in wt.%

Label Si0, TiO, ALO; FeO MgO CaO Na,0 K,0 tot K/Ca Ca K An%

PL54-plgl 1  50.06 0.06 30.38 0.64 0.14 1445 320 017 99.10 0014 071 0.01 70.70
PL54-plgl 2  49.13 005 3118 066 013 1548 2.65 0.09 99.37 0.007 077 0.01 7598
PL54-plgl 3 4897 003 31.24 062 012 1546 262 013 99.19 0010 077 0.01 7596
PL54-plgl 4 5023 007 2930 121 033 1353 3.38 019 9824 0017 068 001 68.10
PL54-plgl 5  50.60 0.07 29.84 070 0.8 13.84 353 0.18 98.94 0016 068 0.01 67.68
PL54-plgl 6  50.90 005 2979 061 014 1381 3.55 0.3 9898 0011 068 0.01 67.76
PL54-plgl 7 5131 008 2944 060 0.4 1345 379 019 99.00 0017 066 0.01 6548
PL54-plgl 8 5166 008 29.10 061 0.16 13.06 3.91 0.23 9881 0.021 0.64 001 63.99
PL54-plgl 9 5151 009 29.28 0.67 0.2 1317 3.86 0.20 98.90 0.018 065 0.01 64.58
PL54-plgl 10 5234 006 2921 072 010 1298 3.97 0.24 99.62 0.022 064 001 63.44
PL54-plgl 11 5219 011 2897 093 0.1 1283 393 024 9931 0022 063 001 63.46
PL54-plgl 12 5172 009 2887 078 011 12.88 3.90 0.27 9862 0.025 064 0.02 63.60

PLsd-plg2 1 5175 006 2940 056 018 1321 3.84 023 99.23 0020 065 001 64.67
PLsd-plg2 2 5160 005 2922 063 018 1327 3.85 016 9896 0.014 065 0.01 64.95
PLs4-plg2 3 5182 0.09 29.07 056 019 1326 3.76 020 98.95 0018 065 001 65.34
PLsd-plg2 4 5173 005 2951 058 018 1335 376 022 9938 0.020 066 0.01 65.39
PLS4-plg2 5 5222 0.10 29.04 059 016 1295 4.02 020 9928 0019 0.64 001 63.29
PLsd-plg2 6 5228 007 2912 062 016 1299 395 019 9938 0018 0.64 001 63.78
PLsd-plg2 7 5127 0.09 29.66 058 017 1334 3.75 016 99.02 0014 066 001 65.64
PLsd-plg2 8 5182 006 2945 062 017 1326 375 016 9929 0.015 065 0.01 65.53
PLs4-plg2 9 5267 010 29.15 059 019 1263 411 023 99.67 0022 062 001 62.07
PL5d-plg2 10 5181 0.09 2946 065 018 1335 373 019 99.46 0017 065 0.0l 65.71
PLs4-plg2 11 50.87 0.10 29.01 056 015 1372 3.66 0.9 9826 0016 0.68 0.01 66.73
PL5d-plg2 12 5049 006 2955 068 012 1397 350 017 9854 0014 069 0.01 68.13

Pl6l-plgl 1 5072 010 30.02 069 013 138 345 027 99.24 0023 0.68 0.02 67.84
PL61-plgl 2 5070 010 2971 057 016 1378 3.48 027 9877 0.023 0.68 0.02 67.56
Pl61-plgl 3 5077 011 3001 056 013 1396 350 027 9931 0.023 0.69 0.02 67.74
PL61-plgl 4 5056 010 29.98 062 017 1398 3.43 027 99.11 0.023 069 0.02 68.15
PL61-plgl 5 5085 011 2901 085 095 1330 332 027 9866 0024 066 0.02 67.72
PL61-plgl 6 50.63 013 2985 059 015 1378 347 026 9886 0.022 0.68 0.02 67.64
PL6l-plgl 7 5077 0.09 29.85 068 016 1369 351 028 99.03 0024 068 0.02 67.19
PL61-plgl 8 5023 010 2968 081 046 1376 339 028 9871 0.024 0.68 0.02 68.06
Pl6l-plgl 9 5113 012 2952 060 014 1355 357 028 9891 0.024 0.67 0.02 66.60
PL61-plgl 10 5025 011 2920 135 119 1322 330 027 9889 0.025 066 0.02 67.71




Table S2. Continued

Label Si0, TiO, Al,0; FeO' MgO CaO Na,O K,O0 tot K/Ca Ca K An %
PL61-plg3 1 5070 008 29.88 056 0.14 1366 3.45 029 9876 0.025 068 0.02 67.49
PL61-plg3_2 50.82 0.13 29.69 0.62 0.15 13.66 3.63 0.30 99.00 0.026 0.68 0.02 66.35
PL61-plg3 3 5140 015 2932 054 014 1336 379 032 99.02 0028 066 002 64.86
PL61-plg3_4 51.14 0.10 2987 0.64 0.13 13.67 3,55 0.26 99.36 0.022 0.67 0.01 67.04
PL61-plg3 5  50.89 009 2952 059 0.16 1354 3.53 030 9862 0026 067 0.02 66.71
PL61-plg3_6 50.32 0.14 2985 0.57 0.13 1401 330 0.28 98.6 0.024 0.70 0.02 68.96
PL61-plg3_ 7 5093 008 2981 058 0.14 1372 345 025 9896 0022 068 0.01 67.69
PL61-plg3_8 51.81 0.10 30.11 0.67 0.31 13.31 3.27 0.27 99.85 0.024 0.65 0.02 68.11
PL61-plg3_9 50.51 0.10 29.81 0.58 0.14 13.73 3.37 0.28 9852 0.025 0.68 0.02 68.10
PL61-plg3_10 50.69 0.13 29.64 063 015 13.82 3.56 0.28 98.90 0.024 0.68 0.02 67.10
PL61-plg3_11 5090 015 29.13 089 066 1324 348 029 9874 0026 066 0.02 66.61
PL61-plg3 12 5097 0.14 2951 062 0.14 1349 376 0.27 9890 0.024 067 0.02 65.44
PL61-plg3_13 5091 0.09 29.78 0.62 0.13 13.84 3.62 0.31 99.30 0.027 0.68 0.02 66.64
PL61-plg3_14 50.50 0.13 2956 0.75 036 1355 3.55 029 9869 0.025 0.67 0.02 66.71
PL61-plg3_15 50.54 0.11 2986 0.62 0.13 13.74 3,53 0.30 98.83 0.026 0.68 0.02 67.08
PL63-plgd_1 5432 0.05 26.83 041 0.08 1147 525 043 98.84 0.045 0.56 0.03 5341
PL63-plgd_2 55.56 0.06 26.68 037 001 9.85 546 052 9851 0.063 0.48 0.03 48.38
PL63-plgd_3 5586 0.07 26.72 038 0.03 959 560 0.61 98.86 0.076 0.47 0.04 46.90
PL63-plgd_4 56.18 0.07 26.69 036 003 941 564 056 9894 0.071 0.46 0.03 46.40
PL63-plgd 5 55.62 0.04 2708 038 0.04 9.77 552 053 9898 0.065 0.48 0.03 47.91
PL63-plgd_6 55.84 0.04 2666 030 003 958 571 0.53 9869 0.066 0.47 0.03 46.61
PL63-plgd_7 5589 0.06 2665 035 0.05 953 559 058 9870 0.073 0.47 0.03 46.87
PL63-plgd_8 55.03 0.05 25.10 2.01 0.27 9.14 532 0.54 97.46 0.070 0.46 0.03 47.11
PL63-plgd 9 5555 0.04 26.29 042 0.05 955 559 051 98.00 0.064 0.47 0.03 47.10
PL63-plgd_10 5613 0.05 2634 040 005 9.16 584 061 9858 0.079 045 0.04 44.77
PL63-plgd_11 56.17 005 2618 042 003 919 582 058 9844 0076 045 0.03 45.02
PL63-plgd_12 5649 0.03 26.09 040 003 9.19 586 055 9864 0.071 045 0.03 44.95
PL63-plg_13 5636 001 2616 040 002 9.16 578 062 9851 0081 045 0.04 4500
PL63-plgd_14 5636 0.05 26.04 047 002 881 594 059 9828 0.079 043 0.03 43.49
PL63-plgs_15 5679 004 2544 076 005 854 601 071 9834 0099 042 004 4216
PL63-plg5_1 56.63 0.02 26.09 048 003 895 587 0.60 9867 0.080 0.44 0.04 44.10
PL63-plg5_2 56.73 0.02 26.01 034 0.06 882 59 0.69 98.63 0.093 0.43 0.04 43.18
PL63-plg5_3 5751 0.03 2572 039 005 850 6.17 0.71 99.08 0.099 0.41 0.04 41.46
PL63-plg5_4 57.70 0.01 2537 042 0.04 822 6.28 0.68 98.72 0.099 0.40 0.04 40.29
PL63-plg5_5 57.47 0.06 2566 037 005 856 6.05 0.71 9893 0.099 0.42 0.04 42.04
PL63-plg5_6 56.89 0.04 26.25 040 0.05 897 573 058 9891 0.077 0.44 0.03 44.77
PL63-plg5_7 56.95 0.03 2599 040 004 871 6.00 0.65 9877 0.088 0.42 0.04 42.83
PL63-plg5_8 55.47 0.06 25.19 059 0.08 990 585 0.64 97.78 0.077 0.49 0.04 46.58
PL63-plg5_9 56.91 0.02 26.15 041 005 891 592 0.67 99.04 0.089 0.43 0.04 43.66

56.66 0.05 26.16 036 0.05 891 580 0.71 98.7 0.095 0.43 0.04 44.01

PL63-plg5_10




Table S3. Amphibole composition of sample PL2. Electron microprobe analyses. Major element in wt.%

Label Si0, TiO, Al,0; FeO' MnO MgO CaOo Na,0 K,O Cr,0; Tot.
PL2-amph2_1 38.94 3.08 11.02 2371 057 558 1090 238 1.67 0.04 97.88
PL2-amph2_2 38.84 3.06 11.02 23.76 062 540 10.86 225 1.68 0.00 97.48
PL2-amph2_3 39.01 3.01 11.23 2399 065 541 1077 224 165 0.05 98.02
PL2-amph2_4 38.77 3.01 10.86 23.70 063 522 11.04 238 1.73 0.00 97.33
PL2-amph2_5 38.68 298 10.85 23.83 059 528 1090 2.53 1.68 0.03 97.36
PL2-amph2_6 38.44 277 1099 2542 061 449 1080 232 161 0.05 97.49
PL2-amph2_7 38.42 251 1079 2693 071 3.59 1061 245 1.67 0.02 97.68
PL2-amph2_8 37.98 237 1071 2747 078 3.09 10.63 2.60 1.58 0.01 97.23
PL2-amph2_9 37.11 156 1097 2951 115 141 1031 272 161 0.01 96.38
PL2-amph2b_1 3732 147 11.09 30.01 116 142 1022 2.69 1.58 0.00 96.96
PL2-amph2b_2  37.43 134 1114 30.00 121 137 1025 269 1.62 0.01 97.05
PL2-amph2b_3 3690 137 11.16 3041 120 137 1006 257 1.63 0.00 96.68
PL2-amph2b_4 3696 1.03 11.16 3090 118 123 1005 2.66 1.68 0.00 96.84
PL2-amph2b_5  37.10 0.87 11.21 3079 127 099 1004 2.69 1.62 0.00 96.58
PL2-amph2b_6  37.32 0.86 11.02 30.85 127 094 1000 270 1.73 0.01 96.70
PL2-amph2b_7 3736 0.85 10.76 3094 127 100 1008 273 1.72 0.01 96.72
PL2-amph2b_8  40.78 0.84 12,62 29.07 131 087 921 227 142 0.00 98.40
PL2-amph2b 9 3724 091 1032 30.05 186 107 9.88 298 1.58 0.00 95.89
Table S4. Biotite composition. Electron microprobe analyses . Major elements in wt.%

Label Sio, TiO, Al,0; FeO' MnO MgO Ca0o Na,0 K,0 Cr,0; tot
PL3-bt1 1 3388 656 1570 1223 009 1468 002 064 802 003 9186
PL3-bt1 2 3397 640 1582 1234 007 1492 002 073 798 001 9227
PL3-bt1 3 3340 686 1597 1210 006 1433 001 067 736 000 90.76
PLO-bt1 1 37.88 448 1435 1039 0.04 1865 004 020 944 003 9549
PLO-btl 2 3661 3.92 1447 1256 013 1809 006 019 7.81 002 93.86
PLO-bt1 3 3756 4.84 1456 10.64 005 1814 002 019 943 002 9547
PL20-bt1  37.03 6.86 1327 1541 na 1348 007 010 964 na 9586
PL20-bt2 3892 3.80 1464 849 na 19.06 0.1 031 9.73 na  95.05




