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ABSTRACT

The sulfate-bearing sublimate samples from Somma-Vesuvius, collected in the Royal Mineralogical
Museum of Naples University Federico II (Italy), record historical exhalative events of this volcano,
whose products are no longer available in outcrops. The complex associations have been thoroughly
investigated using various analytical methods, including SEM-EDS, PXRD, SC-XRD, FTIR, and Raman
spectroscopy. Sulfates (Cu-, alkali-Cu-, and Pb-bearing sulfates) are the most widespread group, closely
followed by halides and then oxides, phosphates, and arsenates, often occurring as rare mineral associa-
tions. Among sulfates, kaliochalcite, KCu2(SO4)2[(OH)(H2O)], is the most abundant phase, followed by
chalcanthite Cu(SO4)·5H2O. In some cases, both chalcocyanite, CuSO4, and chalcanthite are found in the
same sample, indicating incomplete alteration of the anhydrous phase. Cyanochroite, K2Cu(SO4)2·6H2O,
is also common, in association with other alkali-Cu sulfates, Pb sulfates, and atacamite, Cu2(OH)3Cl, in
sky-blue encrustations. Steklite, KAl(SO4)2, fedotovite, K2Cu3(SO4)3O, and eleomelanite, (K2Pb)
Cu4O2(SO4)4, are recorded for the first time at the Vesuvius volcano, while eleomelanite represents
the second reported worldwide occurrence besides the type locality. Unusual phases containing As,
Cd, and/or Tl (i.e., Tl-bearing leucite), as well as N, have also been identified. The presence of both
HT and LT sublimates and alteration minerals indicates a progressive cooling of fumaroles, or the varia-
tion of genetic conditions at small scales. The presented FTIR and Raman data can be especially relevant
in consideration of the potential occurrence of sulfates in planetary bodies.

Keywords: Sulfates, fumaroles, Vesuvius, crystal chemistry, FTIR spectroscopy, Raman
spectroscopy

INTRODUCTION

The Quaternary Somma–Vesuvius volcanic complex is situ-
ated in the densely populatedNaples metropolitan area (southern
Italy). The recent cone of Vesuvius has grown within the oldest
Mt. Somma caldera after the famous AD 79 eruption, which
destroyed the towns of Pompeii and Herculaneum (Poret et al.
2019; Santacroce et al. 2008). The eruptive activity was mostly
polygenetic and characterized by the shift from a closed-conduit
quiescence generally interrupted by large explosive eruptions to

open–conduit periods. The latest of these periods started after the
sub–Plinian 1631 eruption and lasted ca. 300 years until the last
eruption in March 1944. Since that time, Vesuvius has entered a
new state of closed–conduit repose, with very modest fumarolic
activity, low–magnitude seismicity, and rare earthquake swarms
(Pappalardo and Buono 2021, and references therein). Many
exhalative events occurred during the open-conduit Vesuvius
activity, characterized by both high- and low-temperature
fumaroles (Caliro et al. 2011; Chiodini et al. 2001), which pro-
duced different mineral assemblages. In these exhalative envir-
onments, many minerals are reported, often extremely rare in
nature and mainly including sulfates, halides, oxides, vanadates,
sulfides and native elements (see for instance Russo and Punzo
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