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ABstrAct

A set of 23 vesbine-bearing samples from Vesuvius volcano (Italy), preserved in the collection of 
the Royal Mineralogical Museum of Naples, University Federico II (RMMN), have been investigated 
to identify the mineral assemblages and their mode of formation. In the late 19th century, fumarole-
related yellow patinas coating some historical lavas from Vesuvius were believed by Scacchi to con-
tain a new element, vesbium, similar to vanadium in a mineral he called vesbine. Subsequent studies 
rejected vesbium and showed that vesbine was a poorly defined mixture of copper vanadates and 
halides. The vesbine samples studied here consist of yellowish to yellow-green-blue encrustations on 
Vesuvius lavas and have been analyzed by combined optical microscopy, SEM-EDS, XRPD, FTIR, 
and TEM-HRTEM-EDS. Results reveal complex mineral associations, including vanadates, halides, 
carbonates, oxides, silicates, tungstates/molybdates, and sulfates. The vanadates correspond to mot-
tramite, volborthite, and vanadinite; subordinate amounts of descloizite were detected by XRPD and 
FTIR investigations. Several additional non-essential elements have been detected in the vanadates, 
including Mn, Zn, and As. The occurrence of wulfenite- and stolzite-rich phases indicates the presence 
of Mo and W, along with Pb, in the mineralizing fluids. Mn-rich phases, commonly in mixtures with 
silicates and vanadates, were also observed. These minerals are formed by a combination of differ-
ent processes, including rock-fluid interactions, gas-water interactions, and alteration/oxidation of 
primary fumarolic minerals. Temperatures for the depositions of the vanadates-bearing assemblages 
are interpreted to be in the range of 100 to 400 °C.
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introduction

In 1879, Arcangelo Scacchi (at that time Director of the Royal 
Mineralogical Museum of Naples, University Federico II, hence-
forth RMMN) reported the discovery of a new element, similar to 
vanadium, in tiny yellow sublimate-related crusts (vesbine) coat-
ing some lavas, that he attributed to the 1631 AD eruptive event 
of Vesuvius volcano (Southern Italy). However, as reported by 
Russo and Punzo (2004), Russo et al. (2011), and Mottana (1998), 
the vesbine occurrences should instead be attributed to medieval 
fumarolic activity. Scacchi provisionally named this new ele-
ment vesbium (from the Latin name of Vesuvius) and vesbine the 

mineral (containing vesbium and aluminum), of which the yellow 
crusts were formed (Scacchi 1879, 1880a, 1880b, 1882). Due to 
the rarity and the small quantity of these crusts and the difficulty 
of obtaining pure samples, no further study was carried out on 
vesbine for several years. Then, Zambonini (1910) and Zambo-
nini and Carobbi (1927) showed the connection of vesbium with 
vanadium, identifying vesbine as a hydrated “cuprodescloizite” 
(see also Mottana 1998). De Luise (1914) also analyzed vesbine 
samples and interpreted them as a mixture of lead-zinc vanadate 
[descloizite, PbZn(VO4)(OH)] and copper vanadate [volborthite, 
Cu3V2O7(OH)2·2H2O], with probably an undetermined oxychlo-
ride of copper. Zambonini and Carobbi (1927) detected minor 
elements in the vesbine, including REE (La, Ce, Nd, Dy, and Y), 
W, Mn, Co, Ti, Ta, Nb, and Al (Russo and Punzo 2004).
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