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Abstract: This research project concerns the study, analysis and dating of obsidian flows on the island of Lipari, in 
relation to the population of the Aeolian Islands, during the Neolithic period.

The collection, processing and diffusion of Lipari obsidian characterise the Neolithic population of Lipari and the 
entire Mediterranean. By improving the knowledge of supply methods in the territory, it will be possible to formulate 
hypotheses on the chronology of the sources, the ways of collecting the raw material and on the mobility of the 
Neolithic communities in the Aeolian Islands. The scientific research is divided into two main topics: the first concerns 
the analytical and methodological aspects of archaeological and geological studies of Lipari obsidian; the second, the 
formation of obsidian at Lipari, their sources and lithological characteristics. Throughout the duration of this study we 
will perform new age determinations of Neolithic obsidian artefacts and geological samples, directly with the method 
of fission track, and indirectly dating paleo soils using the radiocarbon method. 
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1  Introduction
The present work is part of the wider project, “Lipari obsidian and Neolithic human communities in the Aeolian 
islands” whose purpose is the study of the connection between obsidian flows from Lipari Island and the Neolithic 
populations of the Aeolian Archipelago (Italy) (fig. 1). The study started in 2018 in collaboration with several research 
Italian institutes and is divided into four main areas:
1) History of archaeological studies on the Lipari obsidian;
2) Sampling and analysis of supply sources: chemical analysis through NAA (neutron activation analysis) and XRF 

(X-ray fluorescence spectroscopy) technique; dating with fission-track method;
3) Sampling and analysis of obsidian tools used by the Aeolian Neolithic settlements: chemical analysis through NAA 

and XRF techniques; dating with fission-track method;
4) Radiocarbon dating of charcoals remains in layers from Neolithic settlements.

The project is in progress, therefore we discuss a preliminary report.
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2  Obsidian of Lipari
The first geological-archaeological study of the obsidian from Lipari was carried out by the German archaeologist Giorgio 
Buchner, who identified the main obsidian flows as correlated with the oldest human settlements of the Aeolian islands 
(Cavalier, 1997). In 1949 Buchner published a work on the Mediterranean obsidian, where the chronological problems 
about Rocche Rosse, Forgia Vecchia and Vallone del Gabellotto flows of Lipari are described, and concerning the latter, 
he referred to the name “Pomiciazzo”. By the observation of the Papesca’s stratigraphy in Canneto, he discovered that 
this flow is older than those of Rocche Rosse and Forgia Vecchia. As a result he suggested that the occurrence of an even 
older flow lower to the pumice layer erupted by Gabellotto-Pomiciazzo, and is visible only on the coast along the Campo 
Bianco, which has been named Capo Rosso flow on the Lipari geological map.

Buchner performed test pits in the Papesca area, and discovered a paleo soil formed by darkish brown soil with 
fireplaces and many traces of the obsidian knapping. During a further visit with Luigi Bernabò Brea, Buchner (1949) 
found a fragment of pottery with reddish surfaces attributable to Neolithic ceramic of the Diana facies. In the meantime, 
the archaeological research in the archipelago became systematic with the presence of the archaeologists Luigi Bernabò 
Brea and Madeleine Cavalier. At the same time, geological knowledge was updated due to the new surveys Hans Pichler 
and Jorg Keller (Keller, 1967) drafted of the Aeolian geological maps of the CNR International Institute of Volcanology. 
Lipari was completed in 1976 (Pichler, 1976).

During research carried out in 1969, Keller (1970), identified another prehistoric obsidian collection and knapping 
area on the north side of the Vallone del Gabellotto during the construction of the Canneto-Lami road. Human activity 
was recognised in a yellowish layer with many obsidian debris, blades and splinters, lying above another layer 
composed of obsidian stones. Cavalier (1979) compared archaeological and volcanological data in order to indicate 
the possible chronology of the obsidian flow exploited by human communities in the Neolithic period. The scholar 
supposed that the quarry identified by Keller could be easily reached by the people from the Neolithic settlement of 
Castellaro (Quattropani), through a passage between Colle Sant’Elmo and Monte Chirica.

Thus dating the obsidian flows became a priority and as such, Giulio Bigazzi focused his efforts in the creation of 
a new laboratory of Nuclear Geology for fission-track dating, in the framework of the Institute of Geochronology and 

Figure 1: Localization of Aeolian archipelago in southern Tyrrhenian Sea.
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Geochemistry and Isotope of the CNR in Pisa (Bigazzi et al., 1971; Arias-Radi et al., 1972; Bigazzi & Bonadonna, 1973; 
Bigazzi et al., 1992).

The first investigations include the comparison between the Italian obsidians from Palmarola, Monte Arci (Sardinia), 
Pantelleria and Lipari. The results show that this method (fission-track) is relatively reliable for those from Lipari and 
Pantelleria, as both are too recent to apply the K-Ar dating method. K-Ar dating, at least since work back in the 1980s 
(Ar-Ar), is reasonable for the Pantelleria time range, but not for Lipari.

The volcanic unit of Vallone del Gabellotto-Fiume Bianco, according to Cortese et al. (1986), represents the origin of 
pumice and obsidian occurring in the north-east part of Lipari Island when Neolithic communities began to collect raw 
materials (fig. 2). Pomiciazzo obsidian lava flow originated from the eastern edge of the Vallone del Gabellotto crater, 
which reached the north-eastern coast of Lipari in the area corresponding to the Spiaggia della Papesca and continued 
under sea level for a total length of 4.5 km (Gamberi & Marani, 1997). The dispersal of pyroclastic products was described 
by Cortese et al. (1986). Age determination of the obsidian flow, performed by Giulio Bigazzi and Francesco Bonadonna, 
in the Nuclear Geology laboratory for fission-track dating, was 11.4 ka (Bigazzi & Bonadonna, 1973).

Figure 2: Lipari. Neolithic settlements and probable obsidian collection areas. In black the collection site of Papesca (A) and Lami (B). 
(Redrawn after Forni et al., 2013).

Concerning the lava flow of Pomiciazzo, Pichler proposed an age of about 9500 BP years based 
on the average between two dates: 11400 ± 1800 BP and 8300 ± 830 BP (Cavalier, 1979, p.118). 
Successively, other age determinations were performed: 8.6 ka (Wagner et al., 1976); 8.6 ka (Arias et al., 1986). In more 
recent studies Forni et al. (2013) referred the same obsidian flow to an age of 8.6 ka, according to the age of 8.7–8.4 ka 
obtained through radiocarbon dating of foraminifers included in the coring, carried out in the Adriatic Sea where a 
tephra layer had been deposited during the eruption of Vallone del Gabellotto of Lipari (Zanchetta et al., 2011).

Another obsidian’s dating from fission-track concerns a sample coming from the pumice and obsidian deposits of 
the Vallone del Gabellotto eruption in the Vallone Fiume Bianco, about 1 km from Monte Chirica (Bigazzi, Coltelli, & 
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Norelli, 2003). Its age of 5650 ± 530 corrected to 7170 ± 720 (7.17 ka) suggests that the Vallone Gabellotto eruption is more 
recent than that inferred by Forni et al (2013).

In the Canneto Dentro area, the pyroclastic fall deposits of Vallone del Gabellotto formation (Forni et al., 2013) are 
visible and mostly composed of angular pumice clasts and clean obsidian blocks. Unfortunately they have not been 
dated yet.

Since the 1970s, archaeological studies focused both on the methods to determine the provenance of obsidian and 
to reconstruct the trade routes of this important raw material through the spread of volcanic glass artefacts in prehistoric 
settlements (Tykot, 2017). In addition to fission-track dating, the geochemical analysis of trace elements began to be 
applied to obsidian artefacts and geological samples for the identification of the source of origin (Bigazzi, Oddone, & 
Radi, 2005). From 1964 (Cann & Renfrew, 1964; Belluomini, 1972) until now, several geochemical methods have been 
used to identify the provenance of obsidian. The most common are those based on X-ray spectrometry: XRF-WD and 
SEM-EDS (Acquafredda et al., 1999, 2006, 2018; Tykot, 1996, 1998, 2002a, 2002b), neutron activation analysis NAA 
(Bigazzi et al., 1986) and, recently, plasma mass spectrometry ICP-MS is used (Barca et al., 2007).

The research has significantly expanded involving an increasing number of prehistoric sites (Tykot, 2004, 2018). In 
fact, since the oldest facies of the Italian Neolithic, obsidian tools are common among the lithic instruments found in 
settlements. The determination of the obsidian source allowed to develop distribution maps for a better understanding 
of the trade of resources within the Mediterranean during the Neolithic period (Tykot et al., 1997, 2013). Unfortunately, 
in the Lipari context it is not easy to find the area of obsidian extraction because the north-eastern part of the island has 
been largely destroyed by recent volcanic eruptions. However, in the stratigraphy of the narrow Vallone del Gabellotto 
gorge, corresponding to the southern boundary of the Pomiciazzo lava, portions of paleo soils with obsidian artefacts 
can be found as a trace of Neolithic sites (Bigazzi et al., 2005; Keller, 1970; Buchner, 1949).

3  Neolithic Settlements and Obsidian
The archaeological data (Martinelli & Lo Cascio, 2018) shows that the Aeolian Islands began to have stable human 
frequentations starting from the Neolithic with the facies of Stentinello (5500–5000 BC), characterised by impressed 
and painted pottery. This facies is widespread across Sicily and Calabria, and likely represents the regions of origin of 
the first inhabitants of the archipelago. Two settlements have been found: Castellaro on Lipari (Cavalier, 1979; Nomi & 
Speciale, 2017) and Rinicedda on Salina (Bernabò Brea & Cavalier, 1995). Furthermore, findings of impressed pottery 
fragments are attested at two other settlements on Lipari: the first localised in Contrada Diana from the excavation of 
trench XVII (Bernabò Brea & Cavalier, 1960), the second in Cicirata, an inner locality near Pianoconte (Martinelli & Lo 
Cascio, 2018). During the Neolithic period small groups of people lived in structures built from perishable materials as 
evidenced by the fragments of hut plaster with prints of thin wood. From this time the habitation of Lipari becomes 
constant and extends over time throughout the Neolithic period, with the succession of different facies from 5500 
to 4000 BC. The settlement develops mainly on the Rocca di Lipari, where one of the most complete stratigraphies 
of prehistory in the Mediterranean is attested. For about five hundred years, the facies of trichromic pottery and 
successively that of Serra d’Alto implement control over the island where the rich raw material source is located. In the 
Late Neolithic period, during the facies of Diana (4500–4000 BC), a territorial expansion occurs with the establishment 
of small settlements on the other islands of the archipelago, while the largest settlement is in Contrada Diana (Lipari). 
The Late Neolithic period is characterised by a technology specialized in obsidian knapping for blades production 
(Martinelli et al., 2019) and also by the greater diffusion of the Lipari obsidian in the Mediterranean area. In addition 
to the typological characterisation of the artefacts to understand the operational chain of working and using of tools, 
archaeologists focused their attention on the methods of transport, the presence of collection centres, the preparation 
of obsidian core and blades that have been found in the sites far from their original source. The practical and/or magic-
cultural value of this raw material was subject to debate.
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4  Sampling Methods
The sampling (fig. 3) was conducted in March 2018, as well as October and May 2019, and was shared in two groups: 1) 
Geological, with the location through geographical coordinates of each sample; 2) Archaeological, with the selection of 
obsidian artefacts from Neolithic sites. The first group (fig. 4; tab. 1) includes obsidian blocks collected in the pyroclastic 
deposits of Vallone del Gabellotto in Vallone Fiume Bianco (LIP6 and LIP4); Canneto Dentro (LIP3) and Vallone del 
Gabellotto (LIP8) pyroclastic deposits; from Pomiciazzo lava flow (LIP7); obsidian fragments collected by pyroclastic 
deposits of Monte Guardia succession, relating to volcanic phase dated around 27–24 ka (Forni et al., 2013).

Figure 3: Geological sketch map of Lipari island (modified after Forni et al., 2013); sampling sites of geological samples, white dots on the 
map.
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Figure 4: Lipari. Places of collected geological samples: 1–2) Canneto Dentro; 3–4) Vallone del Gabellotto; 5–6) Vallone Fiume Bianco.
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Table 1: Geological samples.

Coordinate GPS Numero campione

Vallone Fiume Bianco 38° 29’ 44’’N; 14°56’2’’ E LIP4 e LIP4A

Cava Fiume Bianco 38°49’95’’ N;  14°93’03’’ E LIP6 e LIP6A

Canneto Dentro 38°29’1’’N; 14°57’37’’E LIP3 e LIP3A

Pomiciazzo-Gabellotto 38°49’50’’ N; 14°95’69’’ E LIP7 e LIP8

The second group includes some waste artefacts (splinters and blades) found in the Neolithic 
settlements: Facies Stentinello 5500–5000 BC: sites Castellaro (Lipari) and Rinicedda (Salina); 
Facies Diana 4500–4000 BC: site Contrada Diana (Lipari).

5  Discussion
This research project has two main objectives. The first is to better define the internal mobility of the Neolithic 
communities and the paths towards the source of supply, in relation to the different chronological phases. For this 
objective, geological sampling can be related to the human settlements distributed on the territory (fig. 2). We don’t, 
and can’t know if some of them also occurred in the northern area of Lipari, where the identification of obsidian 
quarries or collection sites exploited during the Neolithic period is due to occasional findings, because the whole area 
has been covered by recent volcanic eruptions of Monte Pilato. The discovery of soils with remains of fireplace suggests 
that collection and extraction sites existed near the source. Since the occurrence of obsidian on Lipari was the main 
reason for its human colonisation, some remarks can be made on the characteristics of the landscape that led the 
first communities to choose certain places instead of others (Martinelli et al., in press). Flat areas for agriculture and 
water sources were certainly the primary conditions, but in the case of Lipari also the proximity to areas with raw 
materials played a significant role. For the inhabitants of Castellaro, the collection of obsidian blocks from pumice-rich 
pyroclastic deposit of the Vallone Fiume Bianco had to be much easier than extracting blocks directly from the compact 
lava flow. The natural erosion of these pyroclastic deposits, due to rainwater, probably started by removing the pumice, 
much lighter and floating, then leaving the obsidian blocks on the Fiume Bianco stream bed. It would also explain 
the presence of the settlement Rinicedda on the island of Salina, found in front of the coast of Lipari where the Fiume 
Bianco stream descends towards Timpone Ospedale and then flows into the sea. Changes of the coastline (Lambeck et 
al., 2004) due to erosion and to sea level rise hinder the recognition of the landing points from which the inhabitants of 
Salina could reach the obsidian sources. We also cannot rule out that obsidian blocks were available on the coast at the 
mouth of the Fiume Bianco stream, transported down to the coast from the river during floods, and then easily available 
for people coming from Rinicedda.

Another way is suggested by a new dating of charcoal (table 2) found by Keller in 1969 in the paleo soil above the 
Vallone del Gabellotto formation (Cavalier, 1979, p. 123). The dating suggests the attendance during the most ancient 
phase of the Aeolian Neolithic. Castellaro’s people reached this part of the island through an internal route to exploit 
the western side of the Pomiciazzo lava or, more likely, collecting the obsidian blocks from pyroclastic deposits of the 
Vallone del Gabellotto. The erosion of these deposits was at the beginning and therefore the depth of the valley was 
much less than it is today. The passage could take place through the saddle between Colle S. Elmo and Monte Chirica, 
likely easier than nowadays (Cavalier ,1979 p. 126). In fact, up to the beginning of the 1900s the Pomiciazzo locality near 
Lami was linked to Pirrera - Sant’Elmo by a little portion of the tuff ring of the prehistoric volcano, crossing Vallone 
Gabellotto like a bridge, now completely eroded by the canyon.

Two radiocarbon dates made for the Middle Neolithic period attested the arrival of the first stable communities 
between 5500 and 5000 BC (table 2).
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Table 2: Neolithic sites of the Stentinello facies and radiocarbon dating.

Lab Code – Year Archaeological report Sample Dated BP Dated BC calibrated 
(95,4%) 

LTL4329A – 2009 Salina: Rinicedda US6 tg. 4 
(year 2009)

charcoal Erica cfr. 
arborea

6325 ± 45 5381–5214 

Beta 548576 – 2019 Lipari: paleosoil of obsidian 
quarry (year 1970)

charcoal 6290 ± 30
7269–7166 cal 

5320–5217 BC

The second objective concerns the chronology of the stratigraphic units of Canneto Dentro, Vallone del Gabellotto-Fiume 
Bianco, and the Pomiciazzo lava flow through the age determination of the obsidian samples with the fission-track 
dating. To reach this goal, we analyzed both raw materials from different geological units and artefacts from Neolithic 
settlements on the Aeolian islands. Obsidian samples were divided into two fractions, one of which was irradiated from 
a reactor core at the TRIGA Mark II Research Nuclear Reactor of the LENA Laboratory (University of Pavia, Italy). The 
irradiated and non-irradiated fraction of obsidian samples were then prepared for etching and microscope observation, 
applying the standard technique consisting of mounting samples in epoxy resin. Etching was performed with HF in 
monitored conditions, and samples were observed with total 500x magnification for identification and counting of 
spontaneous and induced fission track. This procedure aims to get the density of (natural) fossil and (artificial), from 
reactor neutron induced tracks and, therefore, the cooling age of obsidian sources and artefacts. We are still working to 
achieve this part of the research. 

6  Preliminary Results
The time required to complete the research is dependent on many variables, including the difficulty to confidently 
determine the tracks of fission. At present we can show some preliminary results concerning Lipari obsidian. The 
continuous relationship between the exploitation of the raw material and the Neolithic communities began on the 
Aeolian Island in the second half of the 6th millennium BC. The comparison between the oldest Neolithic sites in Sicily 
and in the Italian peninsula will be interesting to verify if the spread of obsidian begun before its management was 
undertaken by resident communities (Freund et al., 2015, 2017). During the Stentinello facies we take into consideration 
the occurrence of two probable ways to access the source: a direct route to the pyroclastic deposits of Vallone Fiume 
Bianco, that could be used by land from the Castellaro site or by sea from the Rinicedda site in Salina; another route 
could have crossed Vallone del Gabellotto towards the obsidian flow of Pomiciazzo (fig. 2). In the latter case, the 
morphological differences of the local topography, compared to the current time were considerable: for instance, strong 
eruptions occurred in the historical time have covered the north-east part of Lipari (Forni et al., 2013), also causing 
a strong erosion of their products. The same phenomena have affected the Canneto Dentro site, largely covered by 
the eruption of Forgia Vecchia that might have eliminated any anthropic traces. In the subsequent Neolithic facies 
(Tricromica, Serra d’Alto and Diana) that inhabited the Rocca of Lipari and the basal plain of Contrada Diana, the 
inhabitants chose the route by sea that allowed them to land directly on the east side of island and to exploit obsidian 
blocks from the flow near the coast (fig. 2), or collecting them from pyroclastic deposits of the Vallone del Gabellotto but 
also from the nearby Canneto Dentro (Tykot et al., 2013; Tykot, 2019). A pottery fragment of Diana’s facies was found 
in the Papesca site, one of the two quarry points known. Rocca was probably chosen as a settlement for its defensive 
purposes and so the inhabitants could easily reach the eastern part of the island where raw materials could be found.
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