Evolution of melt-bearing shear zones during cooling

in a shallow contact aureole: the Calamita Schists
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Introduction & Geologic Setting

Partial melting and emplacement of magma represent are efficient

cause significant strain weakening, allowing strain to distribute

crystallization has the opposite effect on shear zone rheology,

de facto replacing ‘weak’ melt with ‘strong’ quartz and feldspar
(e.g. Butler & Torvela, 2018). Consequently, a melt-bearing shear
zone evolving to ‘colder’ conditions necessarily undergoes strain

hardening (e.g. Zibra et al., 2018), thus promoting strain localization

In this work, we document the switch from melt-present to subsolidus
deformation in a cooling, syntectonic LP-HT complex: the Late Miocene
Calamita Schists (Isle of Elba, Italy), representing a proxy for midcrustal

conditions.The Porto Azzurro pluton (buried underneaththe Calamita)
supplied heat for melting, which occurred in the presence of andalusite

at T > 650 °C and P < 0.25 GPa. Geochronological data constrain LP/HT
metamorphism in the Calamita between 6.7-6.8 Ma (Ar/Ar phlogopite)

and 6.1 Ma (K/Ar fault gouge dating), implying that melt-present deformation
must have occurred at near peak conditions as part of a 0.5 Ma

deformation to localize, assisted by ingress of fluids, reaction
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Stromatic migmatite, Punta Bianca

Migmatites have patch to stromatic structures, o
with ‘melanosomes’ of And + Bi £ Cd and
‘leucosomes’ of Ksp + Pl + Q + Bi. Quartzite
layers are relics of the original layering of the

‘Melanosome’:
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Flow laws: quartz (Gleason & Tullis, 1995); Feldspar
(Rybacki et al., 2006); muscovite (Mariani et al., 2006)

Intrusives in the Northern Tyrrhenian Sea, constraining peak P-T
conditions to 0.1-0.25 GPa and 660-710 °C.
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