
Fossa Cone, Vulcano, Italy 
 

 
Vulcano, named for the Roman god of fire, is the southern Aeolian (Eolian) Islands in the Tyrrhenian Sea.  
It is located south of Lipari and approximately 24 km north of Sicily.  The island has several volcanic 
cones, the most dramatic and active is Fossa Cone.  Several old stratovolcanic cones, on the southern part 
of the island (Primordial Vulcano), including Monte Aria, Monte Saraceno, and Monte Luccia, collapsed 
and formed the 2.5 km wide, Caldera del Piano.  Volcanism initiated in about 120 ka and the collapse 
occurred about 100 ka.  The caldera subsequently filled with tephritic and trachybasaltic lavas and 
pyroclastics (Ventura, 1994; Okuma et al., 2006).   
 
The rhyolitic and trachytic Lentia Lava Dome Complex started developing north of Caldera del Piano 
between 24 and 15.5 ka.  This volcanic complex also collapsed, forming the 3 km wide Lentia Caldera 
approximately 14-15 ka.  It appears that there was no explosive eruption associated with this collapse, it 
may have been caused by a tectonic trigger.  Volcanic activity continued in the Lentia Caldera, producing 
pyroclastics and lava flows.  The largest flow is the Punta Roja lava flow found in the eastern base of La 
Fossa cone.  The Fossa Cone developed in the center of the Lentia Caldera over the past 11,000 years; 
this pyroclastic cone with subordinate trachytic and rhyolitic lavas, produced at least 9 major eruptions 
during that period (De Astis et al., 1997; Okuma et al., 2006).   
 
At the north end of Vulcano the small cone Vulcanello (123 meters) formed in the second century BC and 
the last eruption, in 1550, creating an isthmus between Vulcanello and Vulcano (Keller, 1980).  The lava 
of Vulcanello tends to be more mafic than other Vulcano lavas; they are leucite-tephritic in composition 
with the latest eruption (1550) being trachytic.  Based on the chronology, volcanism on the island 
migrated northward with time.  See geologic map from Gioncada and others (2003).  
 
The cone of Fossa is spectacular, rising above the village of Porto Levante (500 residents).  Fossa 
eruptions are characterized as Vulcanian; they are explosive eruptions of pyroclastics, ranging from 
bombs to ash, derived from viscous magma.  Bombs are very common, solid lithic blocks can be ejected 
several hundred meters from the vent.  Fossa last erupted from 1888 to 1890.   
 
There is an extensive fumarole system on the north rim of the Fossa Crater.  The fumarole activity has 
varied over time, with temperature and emissions changing dramatically.  Maximum temperatures rose 
from 200 °C in 1913 to 615 °C in 1923 and then dropped and remained below 400 °C until the early 
1990s (Sicardi, 1956;Vurro et al., 1999 ).  In 1992 the maximum fumarole temperature was 689 °C and a 
year later they peaked at 695 °C.  The subsequently, once again, the maximum temperture has dropped to 



below 400 °C.  Flow rate of the fumaroles have increased since 1987 and the chemical and isotopic 
composition has varied significantly.  It has been suggested by Harris and Maciejewski (2000) that 
expansion of the field during the late 1990s resulted in increased heat loss and lowered temperatures even 
though the total heat flux increased.  Gas and heat loss was distributed over a much larger area and 
increased input from the magmatic source was dissipated by an enlarged surface with greater 
permeability.  They also suggest that the fumaroles to the north were sealed by complete boiling of 
marine fluids and permeability and flux increased to the south, explaining a southward fumarole 
migration.  When vent temperatures drop below 100 °C, sulfur will quickly seal the fumaroles vents 
resulting in abandonment and cooling. 

 



The mineral assemblages of sublimates and fumarolic encrustations change in composition with the 
chemical and thermal variations.  At relatively low temperatures (330 °C) sulfur, sal ammoniaic and 
sassolite are deposited in the fumaroles of La Fossa.  During the 1990's high-temperature phase, the hot 
fumaroles a new assemblage of Pb-Bi suflides and sulfosalts (galena, canrizzaite, wittite, 
galenobismutit.e, bismuthinite, lillianite, heyrozskyite and kirkiite) were deposited (Garavelli and Vuno, 
1994; Borodaev et al., 1998; Vurro et al, 1999). 

 

 
 

 

 

 

 
There is a 2 km. trail up the north side of the 
Fossa Cone and another trail around the rim 
(peak at 391 m).  The trail traverses up 
pyroclastic deposits on the flanks of the vent and 
reaches the north rim just west of an extensive 
fumarole field.  Fumarole gasses, rich in sulfur, 
are released by vents on both sides of the 
northern rim.  Monitoring equipment is 
conspicuous around the Fossa cone.  The SO2 
flux has been calculated using remote scanning 
differential optical adsoption spectometer 
installed 700 meters south of Fossa.  The 
continuous dataset (below) indicate an average value of 12 t/d during normal sulfatoric activity with an 
event in 2009 that produced a peak of over 100 t/d (Vita et al., 2012).  We walked counterclockwise 
around the crater rim and got great views of Fossa as well as Vulcanello and Caldera del Piano.  Bombs, 
both lithic blocks and volcanic, can be found on the rim and down the flanks; the size of the bombs 
decrease away from the vent but on the rim they can be several meters in diameter (see photo). 
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