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1. Research activity (max 1.000 words)

Many kinetically-controlled crystallisation conditions have been simulated in laboratory by means of
undercooling experiments. Experiments were conducted using a non-ended loaded piston cylinder
(“QUICKpress” design by Depths of the Earth Co.) installed at the HPHT Laboratory of
Experimental Volcanology and Geophysics of the Istituto Nazionale di Geofisica e Vulcanologia.
The experimental apparatus is equipped with a 25 mm assembly specifically designed for low-
pressure experiments (Masotta et al., 2012). The assemblies were heated at superliquidus conditions
(30 min @ 1300 °C), than cooled and hold at 1100°C for a variable time (from 0 to 24 hours) and
finally quenched at ambient temperature. During the experiments the pressure was maintained at 400
MPa. Each experiment has been replicated under anhydrous and hydrous (0-2 wt.% H20) conditions.

At the present time, the preliminary results show that clinopyroxene and titanomagnetite are
ubiquitous in all the run products, irrespective of the time duration of the experiments (Fig. 1).
Intriguingly, the crystal size of clinopyroxene and titanomagnetite increases significantly from 0.5 to
24 h. More specifically, the maximum size of titanomagnetite increases from a few to tens of
microns, whereas the maximum size of clinopyroxene increases from about five to one hundred of
microns.

The most important textural changes are observed by comparing experiments conducted at 0.5, 4, and
24 h where the amount of matrix glass surrounding the crystals apparently increases, evolving from
tiny and intricate glass layers at the inter-crystal scale to large pockets of glass in which
clinopyroxene crystals are dispersed. This textural maturation is consistent with the crystal growth
mechanism previously observed by lezzi et al. (2011, 2014) and Mollo et al. (2015) during the
crystallization of clinopyroxene and plagioclase from alkaline and calc-alkaline magmas undercooled
from fast (i.e., disequiulibrium) to slow (i.e., equilibrium) rates.

According to these studies, the textural maturation proceeds by attachment and agglomeration of
small crystals by multiple nucleation events. Differently from “coarsening”, crystal agglomeration
does not imply a dissolution of smaller crystals and the simultaneous growth of larger ones, but rather
microlites start to agglomerate to form large crystals with well-developed planar faces. This suggests
that, at least in the 24 h experimental run, the chemical equilibrium has been achieved by the
crystallizing system.



Fig. 1. Clinopyroxene and titanomagnetite progressive textural evolution vs experimental time
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