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Iron is one of the most abundant elements in volcanic melts existing both as oxidized (Fe3+) and reduced (Fe2+)
species and its oxidation state depends on several aspects such as temperature and chemistry of the magma and
oxygen fugacity of the system. The iron oxidation state affects the structure and physical properties (viscosity)
of melts and thereby magmatic and volcanic processes. Therefore, if the iron oxidation state of magmas can be
reconstructed before and during the eruptive event then one can infer the physic-chemical conditions (oxygen
fugacity and melt viscosity) that underpinned the volcanic eruption.
Of particular interest here is the relationship between the iron oxidation state (Fe3+/Fetot.) and water content
of melt inclusions (MIs) belonging to Green Tuff eruption at Pantelleria Island (Italy, 45–50 ka); whose deposit
is compositionally zoned from pantellerite (bottom) to trachyte (top). Specifically, these MIs belong to the:
i) trachytic top member ii) upper vitrophyre of the pantelleritic ignimbrite and iii) basal pumice fallout of
pantelleritic composition. These melt inclusions were studied using Raman spectroscopy.
Preliminary results show relatively high Fe3+/Fetot. ratio and water content below 2 wt.% for pantelleritic MIs,
whilst trachytic MIs appear to be depleted in water.
With this study we aim at: i) constraining the pre-eruptive redox conditions of trachytic and pantelleritic melts ii)
reconstructing the role of water content and degassing on the Fe3+/Fetot. ratio of these melts iii) exploring the
petrogenetic relation between trachyte and pantellerite magmas.


