Figure F1. Detailed geological map of the Sesia Magmatic System to the South of the Cremosina
Line modified after Quick et al. (2003), Sbisà (2009) and Tavazzani et al. (2017). In map are shown
crystallization pressure estimates from samples analyzes for Al-in-Hbl barometry (Mutch et al.,
2016). Added are cross section lines A-A’ (Valle Mosso pluton and host rock, no vertical
exaggeration) and B-B’ (volcanic deposits of the Sesia Caldera, no vertical exaggeration).

Figure F2. Harker diagrams of the Valle Mosso pluton; included are granitic lithologies (quartzmonzonite and granites), microgranular mafic enclaves and mafic material sampled in the intrusion.

Figure F3. Harker diagrams of the Sesia Caldera rhyolitic rocks; grey circles represent the spread
of VMP bulk-rock analyses presented in Fig. F2.

Figure F4. Bivariate plots of samples from the Valle Mosso pluton and Sesia Caldera silicic units:
(a) High barium (Ba) and low rubidium (Rb) concentrations characterize foliated samples of the
quartz-monzonite unit; (b) Samples from the leucogranite and crystal-poor rhyolite units stand out
for low zirconium (Zr) / hafnium (Hf) and high Rb/Sr ratio (> 8) values (c) The Zr/Hf ratio is
negatively correlated with Rb and shows a d) positive correlation with Zr.
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Figure F5. Multi-element diagrams organized for decreasing compatibility. Concentrations are
normalized to Hoffman (1988) primitive mantle for average compositions of: (a) granitic units of
the VMP and (b) rhyolitic units of the Sesia Caldera.
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Figure F6. Crystallization pressures for samples of the Valle Mosso pluton (after [1] Mutch et al.,
2016), vs. distance from the base of the pluton. Pressure of crystallization of the leucogranite unit
(Hpg) is estimated as ~ 2 kbar based on presence of miarolitic cavities (Candela, 1997; Audetat et
al., 2013). Errors bar are 1σ.

Figure F7. X-ray elemental maps of a plagioclase grain (C1) from sample LS55 of the
microgranitic porphyry unit (Gp) of Valle Mosso pluton. (a) EDS image of the analyzed grain; (b)
Na elemental map; (c) Ca elemental map, evident are the Ca-rich rim and a rounded Ca-rich core;
(d) K elemental map, K-feldspar and micas inclusion in the plagioclase grain are concentrated along
the Ca-rich rim.

Figure F8. Titanium (Ti) concentration profiles across quartz crystals LS55-C8 and LS68-C9 of the
microgranitic porphyry (Gp) unit of VMP, correlation of Ti concentration with
cathodoluminescence greyscale values and modeling of Ti diffusion. For each crystal, top panel
shows cathodoluminescence (CL) image of quartz interior with location of EPMA traverse (white,
dotted arrows). Traverses are usually oriented perpendicular to zonation. Other panels show
measured concentrations (in ppm) plotted against greyscale values obtained from
cathodoluminescence image along the same traverses analyzed for Ti. The 95% confidence bounds

for linear correlation are represented as grey dashed lines. Additional panels show Ti diffusion
profiles. Lower boxes display CL greyscale profiles recalibrated for Ti concentration in quartz
grains, with position of Ti diffusion modeling contained in the black box. The modeled diffusion
profiles at 760°C are shown as solid and dashed lines for the best-fit diffusion time (grey solid line),
100 years (dashed grey line) and 1000 years (dashed-dotted grey line). Shown are also visualization
of the complex 2D core-rim boundary morphology at the diffusion interface. Timescales are
calculated using diffusion data from Cherniak et al. (2007).

Figure F9. Ti concentration profiles across quartz crystal LS68-C4 of the Valle Mosso pluton
microgranitic porphyry (Gp) unit and modeling of diffusion of Ti-rich rims. Panels and symbols as
in Fig. F8.

Figure F10. Titanium concentration profiles across quartz crystals LS49-C1, LS206-C1C of quartz
monzonite (Gd) and porphyritic monzogranite (Pg) units of the Valle Mosso pluton and modeling
of diffusion of Ti-rich rims. Panels and symbols as in Fig. F8.

Figure F11. Titanium concentration profiles across quartz crystals A0928-C5, A0921-C3 of the
crystal-rich ignimbrite (Sei) unit of Sesia Caldera and modeling of diffusion of Ti-rich rims. Panels
and symbols as in Fig. F8.

Figure F12. Textural features in porphyritic units of the VMP we suggest might be representative
of crystal accumulation and melt extraction. A) Full thin section xpl/ppl images (~20 x 37 mm,
n=2) and B) enlarged xpl photomicrographs (n=4) of an inequigranular quartz-monzonite (on the
left, PST194a) and a porphyritic monzogranite (on the right, LS213) from the VMP. These
microphotographs highlight concentration of mostly euhedral plagioclase, orthoclase and quartz
phenocrysts (>2 mm), forming and interlocking framework. The interstitial assemblage constitutes
of a finer-grained aggregate of anhedral quartz, orthoclase and minor plagioclase. C) Anti-rapakivi
textures in a sample (LS222) of the porphyritic monzogranite unit.

Figure F13. VMP units end member compositions plotted alongside compositional domains of the
main rock-forming minerals analyzed by electron microprobe (e.g. orthoclase, plagioclase, etc;
Supplementary Data Table S2, S3). Arrows indicate ideal mixing trends between an initial
granitic composition, represented by the mean composition of the homogenous monzogranite unit
(i.e. Average Hwg), and the crystallizing mineral phases. The plots highlight the quartz-monzonite
shift in major elements composition towards feldspars and amphibole domains, suggesting
accumulation of these phases.
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