
Lipari, Aeolian Islands, Italy

Lipari is the largest of the Aeolian Islands, covering about 38 km2 , and is located in the middle of the 
archipeligo.  There are no active volcanoes on the island, the last eruption occurred 1400 ybp.  The 
geologic history of the island has been divided into four phases (maps of geologic evolution from Lucchi 
et al., 2008 below):

1.  Sub-aqueous and subaerial basaltic andesitic and andesitic lavas and pyroclastic eruptions 
between 223 and 127 ka.  The vents were located predominantly along a N-S lineament that 
traversed what is now the west coast.  The eruptions were stombolian (scoriaceous deposits), lava
flows and few hydromagmatic eruptions (tuff and lapilli tuff).  These rocks are now eroded, 
covered by younger volcanics, intruded by dikes, and, in some locations, severely hydrothermally
altered.  This phase is referred to as Paleolapari (Crisci et al., 1991; Pichler, 1980).  We observed 
the (active) hydrothermal alteration at Cave di Caolino (Cave of Kaolin) west of Castellaro.  
“First period” in figure below.

2.  High-K andesites, dacites and shoshonites were extruded between 120 and 80 ka.  The central 
island's stratovolcanoes, Monte Chirica and Monte S. Angelo, produced voluminous tuffs and 
scoriaceous lapilli.  Hydromagmatic eruptions (magma-water interaction) dominated but andesitic
lava flows were also released (Crisci et al., 1991).  “Second period” and “Third period in figure 
below.



3.  Explosive eruptions of high-K calc-alkaline to shoshonite magma between 70 and 13 ka 
produced the “Brown Tuffs” (pyroclastics) and silicic (rhyolitic) lava flows and domes in the 
southern part of the island.  Hydromagmatic explosive eruptions were common (Gioncada et al., 
2003). “Fourth peiod” in figure above.

4.  Rhyolitic obsidian flows, domes and pumice deposits generated between 11ka and 580 BC in 
the northeastern part of Lipari (Sheridan et al., 1987).  Canneto Dentro, Gabbellotto, Monte 
Pilato, and Forgia Vecchia produced rhyolitic eruptions: pumice, pryoclasitc breccia, domes, and 
obsidian flows.  Monte Pilato experienced a series of explosive eruptions that created a huge 
pumice cone and the Rocche Rosse obsidian (rhyolite) flow.  This flow made it to the sea by 
Acquacalda.  The last volcanism on Lipari were pumiceous pryoclastic deposits and viscous 
rhyolitic magma from Forgia Vecchia about 1400 ybp.  “Fifth period” in figure above.

Geochemical studies suggest that the rhyolitic magmas are the result of fractional crystallization with the 
parent magma being andesite and/or latite accompanied by crustal assimilation and mixing with latitic 
magma.

Pumice and obsidian
Lipari is the Aeolian Island of resources.  During the Neolithic period (4,000 BC) the resource was 
obsidian and in the modern era the resource is pumice; two igneous rocks that are genetically linked.  Up 
to the Bronze-age, obsidian was used to make tools and high-quality Lipari obsidian was traded 
throughout the Mediterranean region.  Pumice is used in lightweight concrete and plaster (it was used by 
the Romans to build the Pantheon's dome), polishes, abrasives, cosmetics and to stone-washed jeans.  The
extensive pumice mines of Lipari were forced to closed when the island became a UNESCO world 
heritage site.

Abandoned pumice quarry in Porticello, Lipari (closed in 2007).



There are several rhyolitic obsidian flows near Monte Pilato with the Rocche Rosse flow being the most 
prominent.  Obsidian has a high silca content (>70% SiO2) and very little water (<1% H2O).  The 
polymerization and relatively low temperature of the melt by silica inhibits atomic diffusion and 
suppresses mineral nucleation and growth.  Layers of small gas bubbles can be found between layers of 
black glass, aligned as the flow moved (see photos below).

Folded obsidian flow near Porticello.      Obsidian with textural layering and core holes exposed.

Obsidian flows are the final phase of eruptions, following the expulsion of pumice.  Fink (1983) observed
that rhyolitic obsidian exhibits three general textures: coarsely vesicular pumice, finely vesicular pumice, 
and obsidian.  They differ in their vesicularities and microcrystallinities and the boundaries between them 
can be gradual or sharp.

One model for obsidian emplacement postulates that obsidian flows follow explosive activity from a 
magma chamber zoned with volatiles at the roof (Eichelberger and Westrich, 1981; Fink, 1983).  As the 
magma ascends, volatiles exsolve and rise within the melt, lower confining pressure and groundwater 
contribute to the frothing of the volatile-rich cap.  This vesiculation can cause one or several explosive 
tephra (pumice) eruptions.  Initially, the magma is rich in volatiles and generates pumice and as this 
magma is depleted the eruptive style progresses to quiescent effusion of degassed lava (obsidian).  Flow 
layering is common in obsidian (see photos) and three types of layers have been identified (Manley and 
Fink, 1987; Swanson et al., 1989):

1.  Sub-millimeter flow layering: ubiquitous planar variations in microlite concentrations.
2.  Pumiceous layering: planar variations in microlite and vesicle concentrations.
3.  Textural layering: macro interlayered pumice and obsidian of relatively uniform thickness.  
Folds are defined by changes in the shape and orientation of these textural layers.

Although it remains subject to debate, it appears that gas bubbles increase the viscosity of a melt (Stein 
and Spera, 1992; Bagdassarov and Dingwell, 1992; Manga et al., 1998; Castro and Cashman, 1999).  
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