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ARTICLE INFO ABSTRACT

Keywords: The community that thrived between the 2nd millennium BCE and the 5th century BCE at Bisenzio, near
Bisenzio Capodimonte on Lake Bolsena, i.e. the hinterland of Southern Etruria (today’s Northern Latium), is counted
Iron Age among the most important proto-urban communities of the early phase of the Early Iron Age in the Italian
;‘:;;Srjziziilj and goods Peninsula (ca. 930/20-800 BCE). Despite this reading, some scholars believe that already during the 8th century
Archaeometallurgy BCE, Bisenzio was dependent on another neighbouring centre, i.e. Vulci, Tarquinia, or Orvieto.

High resolution mass spectrometry Thanks to the mass of data being systematically collected by ‘The Bisenzio Project’, an unexpected picture is
Palaeobotany emerging that prompts a rethink of the aforementioned paradigm. Among the many contexts considered by the

project are the burials of the rich Olmo Bello necropolis.

In this paper, the features of grave Olmo Bello 16 are commented on. In particular the investigation of the
chemical composition, the isotope ratios, and the manufacturing of a silver wire, as well as the identification of
some unique and highly informative organic substances, and the discussion of the contents of a flask made of
perishable material, provide important new insights on the geographical and cultural dynamism of the highest

echelons of Bisenzio, otherwise considered as a peripheric community.

1. Introduction

Over the last three decades, archaeological studies have demon-
strated the liveliness and continuity of interactions between the shores
of the ancient Mediterranean during chronological windows charac-
terised by paramount socio-economic changes (Broodbank, 2013; Babbi
et al., 2015; Sherratt, 2016a, 2016b). Two telling examples of such
horizons are the Late Bronze Age (ca. 1200-1000 BCE) with the collapse
of palatial societies in the Eastern regions (Morris, 2003), and the end of
the Early Iron Age (ca. 800-730/720 BCE) with a reassessment of long
lasting regional balances in the central and western districts due to the

increasing emergence of Levantine and Aegean newcomers (Malkin,
2011).

This has led the scientific community to reshape the traditional
heuristic models and theoretical constructs used to describe the socio-
economic balances and dynamics of these periods. Consequently, the
classic dichotomy between Braudel's 1995 model of the Mediterranean
as a homogeneous region and Horden and Purcell's 2000 view of it as a
patchwork of varied microgeographical conditions is being resolved
through a multi-scalar approach to / a 'glocal' view of the past. Such an
approach combines both a diachronic and generalising perspective (i.e.,
globalising) and a synchronic, particularising (i.e. localising) analysis

* Corresponding author at: Consiglio Nazionale delle Ricerche, Istituto delle Scienze del Patrimonio Culturale (CNR ISPC), Strada Provinciale 35d, n. 9, 00010

Montelibretti (RM), Italy.

E-mail addresses: andrea.babbi@cnr.it, andrea.babbi@leiza.de (A. Babbi), alessandra.celant@uniromal.it (A. Celant), giulia.germinario@cnr.it (G. Germinario),
jasmine.hertzog@univ-lorraine.fr (J. Hertzog), miriam.lamonaca@cultura.gov.it (M. Lamonaca), fabrizio.michelangeli@uniromal.it (F. Michelangeli), schmitt-

kopplin@tum.de (P. Schmitt-Kopplin), roland.schwab@leiza.de (R. Schwab).

https://doi.org/10.1016/j.jasrep.2026.105750

Received 7 October 2025; Received in revised form 8 March 2026; Accepted 1 April 2026

Available online 13 April 2026

2352-409X/© 2026 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


https://orcid.org/0000-0002-1039-5574
https://orcid.org/0000-0002-1039-5574
https://orcid.org/0000-0003-1275-5032
https://orcid.org/0000-0003-1275-5032
https://orcid.org/0000-0002-1751-8696
https://orcid.org/0000-0002-1751-8696
https://orcid.org/0000-0002-7946-1904
https://orcid.org/0000-0002-7946-1904
https://orcid.org/0009-0004-1552-2124
https://orcid.org/0009-0004-1552-2124
https://orcid.org/0000-0003-3494-1530
https://orcid.org/0000-0003-3494-1530
https://orcid.org/0000-0003-0824-2664
https://orcid.org/0000-0003-0824-2664
https://orcid.org/0000-0002-0593-7746
https://orcid.org/0000-0002-0593-7746
https://www.ispc.cnr.it/it_it/2025/12/02/bisenzio-between-the-bronze-and-the-archaic-age/
mailto:andrea.babbi@cnr.it
mailto:andrea.babbi@leiza.de
mailto:alessandra.celant@uniroma1.it
mailto:giulia.germinario@cnr.it
mailto:jasmine.hertzog@univ-lorraine.fr
mailto:miriam.lamonaca@cultura.gov.it
mailto:fabrizio.michelangeli@uniroma1.it
mailto:schmitt-kopplin@tum.de
mailto:schmitt-kopplin@tum.de
mailto:roland.schwab@leiza.de
www.sciencedirect.com/science/journal/2352409X
https://www.elsevier.com/locate/jasrep
https://doi.org/10.1016/j.jasrep.2026.105750
https://doi.org/10.1016/j.jasrep.2026.105750
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

A. Babbi et al.

(Broodbank, 2013; Babbi, 2021).

The argument that the aforementioned liveliness and continuity of
interactions took place during periods of profound change and animated
socio-economic realities undergoing redefinition, convinced scholars to
attribute them to not hierarchical but fluid and ‘shapeless’ forms of
interaction (Sherratt, 2010). Thus, academia has moved from the rigid
tripartite division of core, semi-periphery and periphery of Wallerstein's
(1974, 2004) World-System Theory to the Network Theory's web. The
former claims that the balance of a complex system is rooted in
inequality, which is fostered by the leading elements of the system itself
driving the flow of raw materials and labour from the periphery to the
core. In Network Theory, however, it is asserted that 'weak ties' play a
significant, continuously evolving and self-constituting role in a wide-
spread web of connections along which different 'contents' move in
multidirectional ways, even in the absence of a centralised authority and
control (Granovetter, 1983; Barabasi, 2003; Watts, 2003; Knappett,
2011, 2020; Malkin, 2011; Donnellan 2020).

The outcome of said new way of perceiving the past has led to a
reconsideration of both the 'osmosis surfaces' between the actors and the
actors themselves.

The 'osmosis surfaces' have become increasingly three-dimensional
and worthy of analysis. From the concept of ‘frontier’ traditionally un-
derstood as liminal and almost static, but which the seminal studies of
Moses Finley (1968) and Friederick Barth (1969, 2000) emphasised to
be a relative and relational social situation as well as the main place for
the creation of new identities both social and ethnic, scholarship has
moved on to that of the 'middle ground' (White, 1991). This is quite a
useful conceptual tool that describes a ‘contact zone’ (Pratt, 1991), a
‘third space’ (Bhabha, 1994) that is not primarily physical, as wisely
suggested by Arjun Appadurai (1995) and his deterritorialised ‘scapes’.
Besides, a ‘middle ground’ is not located exclusively at the margins of
otherwise homogeneous entities, but also within them; furthermore, it is
a ‘scape’ where a new and unprecedented asset of identity traits is
generated by the blending of the characteristics of adjacent entities
(Maran, 2019). Finally, interactions occur in a 'middle ground' through
either understanding fostered by affinities, or creative reinterpretation
of external suggestions due to conscious adaptation to contingent ex-
pectations and needs or more prosaic and unintentional mis-
understandings (Babbi, 2018a).

In relation to 'actors', this term refers to both collective and single
entities, such as groups/communities and individuals. The focus of
research is increasingly on the multiple specificities of these entities (e.g.
interests, priorities, values, worldviews, etc...) (Maran, 2019). Hence,
the scholarly vision has moved from one of cultural homogeneity,
through the intermediate models of multiculturality and intercultur-
ality, to a description of the identities of the 'actors' in a transcultural
sense, i.e., profoundly reconfigured by the specific and peculiar agency
that allows them to “free themselves from their own culture, and acquire
several cultural identities” (Panagiotopoulos, 2011, quotation from p.
36). These ‘actors’ are therefore “cultural entities [...] permeating and
shaping each other by their multi-layered connection, non-linear tem-
poralities and transgressions” (Abu-El-Rub et al., 2019, quotation from
p- XXVII). Furthermore, such cultural entities are ceaselessly “performed
and renegotiated” (Welsch, 1992; Babbi, 2018a; Maran, 2019, quotation
from p. 53; Babbi, 2021).

The theoretical prisms described so far offer fundamental tools to
better understand the dynamics of the ‘middle ground’ corresponding to
the middle-Tyrrhenian region during the late 8th century BCE (Malkin,
2002, 2011; Cerchiai, 2017). In truth, this landlocked Mediterranean
sub-basin has always been a geographical and socio-cultural space of
interaction due to its role as a bridge between the Western and Eastern
Mediterranean (Babbi, 2013, 2018a, 2018b, 2021). There is no doubt
that the local proto-urban communities of the Early Iron Age pinpointed
near the coast (e.g. Tarquinia, Cerveteri, Cumae), or even in the im-
mediate hinterland, provided they were located along fast river
communication routes (e.g. Vulci on the river Fiora, Rome on the river
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Tiber), were more exposed to forms of connectivity and interaction.

Nevertheless, recent research has shown that the networks in the
interior regions of the Italian Peninsula were also driven by comparable
lively dynamics, i.e. a real plethora of ‘small worlds’ made up of ‘nodes’
connected through ‘ties’ spread across the landscape (e.g. Njiboer, 2010;
Cerchiai, 2017; Cuozzo and Pellegrino, 2016; Babbi, 2021; Fulminante,
2021; Pellegrino, 2021; Piergrossi, 2022).

In an attempt to contribute and enrich such a picture, this study of-
fers a trans-disciplinary re-examination of a grave hosting one of the
above-mentioned ‘actors’. The burial turned to light in 1927 at the site of
Bisenzio located in the interior of northern Latium (Viterbo), i.e. inland
of ancient southern Etruria. Although both the site and the context have
long been known, it is thanks to ‘The Bisenzio Project’ that new
knowledge is being systematically acquired and traditional interpreta-
tive paradigms about Bisenzio, Southern Etruria and their middle-
Tyrrhenian networks are beginning to be readdressed (Babbi, in press).

2. Site, burial ground and burial plot
2.1. The archaeological site at Bisenzio

About 90 kilometres in a beeline NW of Rome (Fig. 1) and four kil-
ometres NW of Capodimonte in the province of Viterbo, the “Monte
Bisenzio” promontory rises on the SW shore of the beautiful “Lake
Bolsena” (Fig. 2).

Between the 2™ and 1% millennium BCE, an entrepreneurial proto-
urban community thrived on and around the promontory. The rich-
ness of the burial assemblages and the size of the settlement (90 hectares
ca, 130 with the district now under water) make it comparable to the
more renowned proto-urban centres of southern Etruria, such as Vulci,
Tarquinia, Cerveteri, Veio and Orvieto (Fig. 3).

According to the traditional interpretative paradigm, this commu-
nity was a secondary centre since the advanced 8th century BCE, while
from the seventh century onwards, it would have undergone a gradual
and inexorable crisis, culminating in the early 5th century BCE.

Since 2015, the numerous discoveries made by ‘The Bisenzio Project’
have canvassed a new picture and provided numerous insights that

0 50 100 150 200 250 km
———

Fig. 1. Location of Bisenzio in Italy (© The Bisenzio Project, elaboration A.
Babbi based on the DEM by Tarquini et al., 2007).
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Fig. 2. Location of Bisenzio in Southern Etruria (© The Bisenzio Project, elaboration A. Babbi based on the DEM by Jarvis et al., 2008).

make it urgent to reconsider the traditional socio-historical framework
of the region between the 2nd millennium and the 5th century BCE.
Actually, it has been possible to backdate the first frequentation of the
promontory to at least the beginning of the 2nd millennium (Babbi and
Delpino, 2019), to gather clear indications of social enterprise and
complexity between the 8th and beginning of the 5th century BCE, for
example burials of individuals acting as “nodes” of interregional net-
works of significance (Babbi and Celant, 2023), a not occasional use of
burial mounds still during the transition between the 7th and 6th cen-
turies BCE, the construction of a majestic lithic harbour infrastructure
likely in the advanced 6th century BCE (Babbi et al., 2024). This paper
discusses some material and ritual features of one of the burials
mentioned above, grave 16 from the Olmo Bello necropolis.

2.2. The Olmo Bello necropolis

The residential area originally extended on and around “Monte
Bisenzio”, even where the lake is present today, and was bordered to the
S, W and N by extensive burial plots (Fig. 3), most of which were
investigated mainly between the late 1800s and the 1960s.

Of the 210 tombs discovered between 1927 and 1931 in the Olmo
Bello district, only 75 had not been looted. Sixteen of these were pub-
lished in 1928 (Babbi et al., 2019).

The graves, grouped into five clusters (A-E), date between the 8th
and early 5th century BCE (Fig. 4). In the 8th century BCE, during the
period to which the subject of this article, i.e. grave 16, belongs, both pit
and trench tombs were documented. These tombs were either simple or
contained cylindrical or quadrangular stone cists or wooden or stone
sarcophagi. Sometimes the grave was protected and marked by a heap of
stones, while the presence of a respect surface could hint at the existence
of an actual funerary mound (e.g. grave 2).

2.3. The burial cluster of grave Olmo Bello 16: highlights

Grave Olmo Bello 16 belongs to cluster B: 123 burials, 36 of which
are preserved and dated mostly to the eighth century BCE. This group
can be split into subclusters N, E, S, SW, W.

Grave 16 is part of subcluster N, consisting of varied agglutinations.
One of them counts ten preserved burials, nine of which date to the 8th
century and one to the 6th century BCE. This agglutination consists of
three nuclei: 10, 11, 33, 34; 8, 9; 16, 18-19 (Fig. 5).

Grave 12 can be attributed to the first nucleus due to its isolation
from the others and its features: infant interment; ‘female’ personal
accoutrements, varied, and rich in terms of both the intrinsic value of the
materials and the technological know-how; buffer area around the grave
(occurrence of a burial mound?).

If the cohesive grounds of the first nucleus, based on the archaeo-
logical gender, can be biological reproduction-based, those of the other
nuclei, consisting of individuals whose social persons were represented
and honoured through the display and burial of ‘male’ objects, seem to
be based on other forms of sodality (e.g. kinship, power of function,
emotional/love ties). What is certain is that the ‘male’ accoutrements
have yielded offensive and, in four out of five cases, also defensive
weapons, albeit in different versions (i.e. functional, parade, and purely
symbolic) (Fig. 6).

3. Burial context
3.1. Structure
Between 750 and 725 BCE, the rectangular body and slightly convex

lid, both monolithic, of an imposing grey tufa cist (1.56x1.01x1.20 m)
were laid in a large E-W oriented quadrangular pit (ca. 1.70x1.30 m)
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Fig. 3. Bisenzio, residential area (brown, yellow circles location of loom weights), cemeteries (light blue), hypothetical settlement area now underwater (light brown
within the red dotted line) (© The Bisenzio Project, A. Babbi).

Fig. 4. Bisenzio, Olmo Bello Necropolis, vectorisation of the necropolis plan of the 1930s (© The Bisenzio Project, A. Babbi).

filled by irregular stones (Fig. 7). increase in occurrences associated with mostly ‘male’ grave goods and
In southern Etruria, since the Late Bronze Age, urn and funeral gifts war markers (Delpino, 1995; Iaia, 1999; Delpino, 2008).

have been deposited in a quadrangular stone cist (Domanico, 1995). At Bisenzio, only one more rectangular lithic cist was known. This

However, between the mid-9th and mid-8th centuries BCE, there is an had been found in the 'male' Olmo Bello 10 grave, which dates to the
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Fig. 5. Bisenzio, Olmo Bello Necropolis, Cluster B, Subcluster N, chronology (meant to be BCE circa), ritual and burial structure (light green: cremation, simple pit;
dark green: cremation, stone quadrangular cist; grey: inhumation, stone sarcophagus; brown shaded filling: inhumation, wooden coffin; light brown: inhumation,
simple trench) (© The Bisenzio Project, A. Babbi).

Fig. 6. Bisenzio, Olmo Bello Necropolis, Cluster B, Subcluster N, informative grave offerings and archaeological gender (pink: female; blue: male) (© The Bisenzio
Project, A. Babbi).
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Fig. 7. Bisenzio, Olmo Bello necropolis, Grave 16, Plan and section of the stone
cist, and location of some burial gifts (© The Bisenzio Project, T. D’Este based
on Paribeni, 1928, Figs. 40-41, and on Biblioteca Apostolica Vaticana, Carte
Stefani 53, Foglio 175).

same period as Grave 16. The unpublished documentation from the
necropolis revealed the existence of a third specimen from grave Olmo
Bello 27, dating to the mid-8th century BCE, and has made it possible to
backdate this tradition at Bisenzio and to document its adoption by fe-
male figures, too (Babbi and Celant, 2023). Finally, it must be stressed
that the occurrences are limited to subcluster N of the cluster B of the
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necropolis.
3.2. Burial offerings and their location

Grave 16 yielded metal objects, organic remains and clay vessels.
Among the former are a bronze serpentine-type fibula with silver thread
(1), as well as a cast bronze ring (2), a basin (3), a neck-shaped vase (4)
and a round shield (5), all made of bronze sheets (Fig. 8).

The organic finds include two small pieces of wood, the largest of
which is worked and shows traces of bronze (6a-b), a small hollow gourd
described in the excavation report as a “flask” (6¢-d), and leaf remains
with bronze oxidation (6e) (Fig. 9).

The ceramic set consists of: three krater-shaped vessels, two of which
are globular in fine coarse ware with a cream engobe and red-orange
painted decoration (7-8), while the third is pyriform in coarse ware
with a dense white engobe and red-orange painted decoration (9); a
small fine coarse ware spherical jug with a pierced base, a cream engobe
and a red-orange painted decoration (10) (Fig. 10); two coarse ware
cups with a high vertical handle (11) and of the “kantharoid” type (12);
a coarse ware bowl (13) (Fig. 11). Finally, a lance head and a sauroter
occur in the drawing published in 1928, but they are not mentioned in
the list of finds, so their real occurrence should be treated with caution.

While vases 7-8 draw on the Late Geometric Euboean/Cycladic
repertoire in form as well as in decorative technique and motifs, the
other ceramic and metal objects show a local pedigree although 9-10 are
hybridised with Aegean influences.

Both the cremated bones and finds 1-2 were in urn 7 which, like 8,
lay horizontally under 5. The lance, if really offered, was at one of the
long sides of the cist. By the short side, where the spearhead was, and at
a short distance from the foot of 7, was 3 containing 12. Near the foot of
7 and the margin of 5 was 4. No location is reported for the other finds.

The social persons of the deceased outlined by the grave goods seem
to refer to the spheres of: personal ornamentation (1-2), warfare/
legitimacy of the use of violence (lance), political pre-eminence (5),
possible aptitude for the performance of rituals (10), geographical
mobility (6¢c-d), availability of solid and semi-solid food (3, 13) and
beverages (4, 7-9, 11-12).

3.3. Research questions

Although grave Olmo Bello 16 was published almost one hundred
years ago (Paribeni, 1928), the comprehensive study of the Olmo Bello
necropolis currently being carried out as part of ‘The Bisenzio Project’
made it possible to re-examine the burial gifts and to answer the relevant
research questions concerning: the origin of the silver and the techno-
logical characteristics of the wire wrapped around the fibula (1); the
nature of the plant remains to which the organic residues refer (6a-e);
the content of the flask (6c-d); the geographical mobility and trans-
cultural attitude of the most prominent actors of the proto-urban com-
munities in the inland middle-Tyrrhenian region.

4. Materials and methods
4.1. Archaeometallurgy of the silver wire

Two samples of the silver wire wrapped around the fibula were made
available for archaeometallurgical investigations (Fig. 8.1). One sample
has been mounted in epoxy resin and prepared as a flat polished section.
The chemical composition of this sample has first been determined by a
Micro X-ray fluorescence system (Bruker M4 Tornado) at the Laboratory
for Archaeometry at LEIZA in Mainz (Germany). Due to the low lead
concentrations, additional Laser Ablation Inductively Coupled Plasma
Mass spectrometry (LA-ICP-MS) has been performed at the IRAMAT-CEB
laboratory in Orléans (France) using the LA-ICP-MS depth profile mode
for two measurements (Blet-Lemarquand, 2021).

After subsequent appropriate specimen repreparation, the flat pol-
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Fig. 8. Bisenzio, Olmo Bello necropolis, Grave 16, Metal offerings: 1. fibula, 2. ring, 3. basin, 4. neck-shaped vase, 5. shield (courtesy of Museo Nazionale Etrusco di

Villa Giulia. © The Bisenzio Project, A. Babbi, B. Babbi).

ished section has been examined by optical light microscopy (OM) with
quantitative image analysis (Leica, LAS X). Grain sizes were determined
by the linear intercept procedure and given as mean intercept length L
(Scott and Schwab, 2019). Micro hardness testing was performed with a
Vickers hardness intender at 10 gf test force (HV 0.01) and indentation
measurement software (VMS3), with 10 indentations.

The second sample was used for lead isotopic analysis at the German
Mining Museum in Bochum (DBM). Lead isotope ratios were determined
after chemical separation of the lead following classical HBr based ion
exchange chromatography (AG1-X8 resin, Bio-Rad Laboratories, Inc.),
with a Thermo-Scientific Neptune Plus high-resolution multi-collector
inductively coupled plasma mass spectrometer (HR-MC-ICP-MS). Lead
solutions (200 ppb) were doped with 50 ppb thallium (NIST SRM 997)
for mass bias correction. 2°2Hg was recorded for interference correction.
The reference material NIST SRM 981 was measured in the same way to

compensate drift and ensure accuracy. The recommended values by
Taylor et al. (2015) are used for final normalization of the samples. The
methodology leads to an external precision better than 50 ppm for 2°Pb
normalized ratios and 20 ppm for 206ph normalized ratios (Wajda et al.,
2024).

4.2. Technological analysis of the silver wire

The fibula from Tomb 16 at the Olmo Bello necropolis in Bisenzio
(Fig. 8.1) represents a valuable example of early metal craftsmanship.
Although fibulae were commonly used to fasten clothing in antiquity,
they also served as significant archaeological indicators, reflecting cul-
tural identity, socio-economic status, and trade dynamics.

This artefact, a brooch made of copper alloy as hinted at by the green
patina and decorated with silver wire wrapped around it, has been
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Fig. 9. Bisenzio, Olmo Bello necropolis, Grave 16, Organic offerings: 6a-b. small pieces of wood, 6¢-d. gourd-flask, 6e. leaf remains (courtesy of Museo Nazionale

Etrusco di Villa Giulia - Rome. © The Bisenzio Project, A. Babbi, B. Babbi).

studied to better understand the technological practices employed in its
manufacture and to infer the socio-cultural implications of its design and
materials.

The first step involved microscopic observation of the fibula, with
the aim of identifying the materials and assessing their state of
preservation.

Subsequently, to identify the manufacturing technology of the silver
wire, it was essential to document all traces of workmanship, analyse the
morphology of the materials, interpret the data, and compare them with
analogous cases already published.

Observations were carried out at 50x and 225x magnification by
using a digital microscope DinoLite AM 4113 T-FVW.

Only after completing the microscopic observations and the biblio-
graphic research was it possible to hypothesise the use of specific
manufacturing techniques and tools, which demonstrate the high level
of technical skill achieved by local craftsmen.

4.3. Palaeobotanical analysis

Plant macro-remains, ranging from <1 to ca. 6 cm, were extremely
fragile, being mummified by dehydration, sealed off from chemical-
physical (oxygen, light, temperature and humidity) and microbiolog-
ical (fungi, moulds, and bacteria) factors, which usually determine the
decomposition of organic plant materials. Wood remains show minimal
traces of combustion. Copper oxides, even if they were only partially
coating the surface of plant tissues, caused a partial mineralization
process and had a biocidal effect.

Wood fragments (Fig. 9.6a-6b) were analysed using non-destructive
morphobiometric and histological methods through observation under
stereo (20-50x) and metallographic (50-100x) microscopes in order to
find diagnostic elements useful for the taxonomic identification (Celant
and Coccolini, 2015).

Small amounts of organic powder scraped from the gourd-flask
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Fig. 10. Bisenzio, Olmo Bello necropolis, Grave 16, Clay offerings: 7.-8. krater-
shaped globular vases, 9. krater-shaped pyriform vase, 10. spherical jug
(courtesy of Museo Nazionale Etrusco di Villa Giulia - Rome. © The Bisenzio
Project, A. Babbi, B. Babbi).

fragments (Fig. 9.6¢-6d) were observed under a light microscope (400x)
for phytolith analysis and were processed for pollen analysis using
standard techniques (Magri and Di Rita, 2015). The identification of leaf
remains (Fig. 9.6e) was done by comparing them to exsiccata specimens
stored in the Herbarium Museum, Department of Environmental
Biology, Sapienza University of Rome.

4.4. ESI FT-ICR MS analysis of samples from the flask

4.4.1. Sample preparation and analysis

Samples 1, 2, and 3 originate respectively from a worked twig
(Fig. 9.6a), likely the rim of the opening of the flask (Fig. 9.6¢c), and the
body of the pumpkin gourd (Fig. 9.6d). The analytical methodology is
similar to what has been published in previous studies utilizing FT-ICR
MS (Hertzog et al., 2021, 2023). Four milligrams of each sample were
crushed in an agate mortar with 0.4 mL methanol (LC-MS grade, Fluka,
Germany). The achieved mixture was then transferred in a 1.5 mL
centrifugation tube, the volume adjusted to 0.5 mL with methanol, and
centrifugated. The supernatant was collected to be directly analysed by
FT-ICR MS. For sample 2, a dilution by 10 was performed with methanol
prior to the analysis. The methanolic solutions were analysed by FT-ICR
MS (12 T SolariX, Bruker Daltonics, Germany) in negative-ion mode
electrospray (ESI - APOLLO II, Bruker Daltonics, Germany). The source
and acquisition parameters were similar to those used in a previous
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study (Hertzog et al., 2023). Here, 300 scans were accumulated and a
resolving power of 280 000 was achieved at m/z 400. The mass spec-
trometer was calibrated prior to the analysis with a list of well-known
fatty acid ions. FT-ICR mass spectra were processed by Compass Data-
Analysis 5.0 (Bruker Daltonics, Germany). Internal calibration was
performed for each mass spectrum with a list of known archaeological
biomarkers and fatty acids, with a standard deviation < 150 ppb.

4.4.2. FT-ICR MS data treatment

A peak list was generated from each mass spectrum with signal-to-
noise ratio (S/N) greater than 6 to be then filtered and aligned within
a 1 ppm window, as previously described (Hertzog et al., 2023). Mo-
lecular assignment was performed with Composer software (Sierra An-
alytics, Modesto, CA) within a mass accuracy of 1.6 ppm, due to some
space charge effects observed with sample 3. Nevertheless, the Root
Mean Square deviation achieved from the assignment errors were
respectively of 0.09, 0.25, and 0.64 ppm. Compounds were detected in
the form of [M-H] ™~ and [M+Cl] ™~ ions. Thus, thousands of features were
assigned for the different samples, belonging to CHO, CHON, CHONS,
and CHOS heteroatom classes (Fig. 12.c). Assignments were plotted
according to their hydrogen-to-carbon (H/C) and oxygen-to-carbon (O/
C) ratios to generate a van Krevelen diagram (Fig. 12.d), on which it is
possible to evidence biochemical families such as lipids, terpenoids,
amino acids, and aromatics (Guigue et al., 2016). Deeper insights into
the sample’s molecular composition were tentatively done by
comparing the achieved elemental molecular formulae with those of
known archaeological biomarkers as previously performed (Hertzog
et al.,, 2021, 2023). The obtained concordances allow for some hy-
potheses on the substances involved in the samples and are gathered in
Table 1.

4.5. GC-HRMS analysis of samples from the flask

Two fragments from the pumpkin flask were analysed to identify
their organic contents. The former was analysed in its entirety (sample
B-1) and subjected to both the Total Lipid Extraction (TLE) and Wine
Marker (WM) procedures. The second fragment was mechanically
separated under a microscope into two samples: the outer “brownish
side” (sample B-2) (Fig. 13.a) and the inner “black side” (sample B-3)
(Fig. 13.b), both processed with the TLE protocol.

The TLE and WM extractions were performed with slight modifica-
tions to the method described by Garnier and Valamoti (Garnier and
Valamoti, 2016). All organic solvents and reagents were of analytical
grade and purchased from Sigma-Aldrich. For the TLE, 10 pL of internal
standard (IS; tetratriacontane, 1 mg/mL in cyclohexane) was added to
the sample, followed by three successive extractions using 2 mL of a
dichloromethane-methanol solution (2:1 v/v), aided by vortexing and
15 minutes of sonication. After centrifugation at 3000 rpm for 10 mi-
nutes, the combined organic phases were concentrated to 1 mL. From
this, 100 pL was recovered and spiked with a second IS (mesaconate, 0.1
mg/mL in water). The sample was dried and derivatized with 40 pL of
BSTFA + 1% TMCS in 30 pL of cyclohexane at 70°C for 1 hour
(Germinario et al., 2024). For the WM procedure, the TLE-treated
sample was dried in an oven at 50°C. To the powdered sample, 10 pL
of tridecanoic acid (1 mg/mL in dichloromethane) as IS, 1 mL of boron
trifluoride (10% in butanol), and 2 mL of cyclohexane were added. After
vortexing, the mixture was incubated overnight at 80°C, instead of 2
hours, proposed by Garnier (Garnier and Valamoti, 2016). This modi-
fication was implemented following tests with different standards (malic
acid, succinic acid, tartaric acid, vanillic acid, and citric acid), which
demonstrated improved efficiency without contamination. The reaction
was neutralized with saturated aqueous sodium carbonate, followed by
three extractions with 2 mL of cyclohexane each. The extracts were
washed with Millipore water and concentrated to 1 mL. From this, a 500
pL aliquot was taken and spiked with 10 pL of mesaconate as IS, then
dried and derivatized with 40 pL of BSTFA + 1% TMCS in 30 pL of
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13M

Fig. 11. Bisenzio, Olmo Bello necropolis, Grave 16, Clay offerings: 11.-12. cups, 13. bowl (courtesy of Museo Nazionale Etrusco di Villa Giulia - Rome. © The

Bisenzio Project, A. Babbi, B. Babbi).

cyclohexane at 70°C for 1 hour.

Blank samples were prepared in parallel without the addition of
archaeological material.

All samples were analysed by GC-HRAMS using a Thermo Scienti-
fic™ TRACE™ 1310 gas chromatograph coupled with a Q Exactive-GC
Orbitrap™ mass spectrometer and equipped with a TriPlus RSH auto-
sampler. One microliter of each derivatized extract was injected into a
PTV injector at 300°C in splitless mode. Helium (99.999%) was used as
the carrier gas at a flow rate of 1.2 mL/min. Chromatographic separation
was achieved on a DB-1HT column (30m x 0.25mm ID x 0.1pm film
thickness, Thermo Scientific).

For the TLE analysis, the oven temperature was initially held at 50°C
for 2 minutes, then increased at a rate of 10°C/min to 350°C and held for
15 minutes. The transfer line, the auxiliary and ion source temperatures
were set at 280°C, 280°C and 320°C, respectively.

For the WM analysis, the oven temperature was held at 50°C for 8
minutes, then ramped at 10°C/min to 350°C and held for 7 minutes. The
transfer line, auxiliary, and ion source temperatures were set at 290°C,
290°C, and 320°C, respectively.

Mass spectra were acquired in full scan mode at a resolution of
60,000 FWHM with a scan range of m/z 50-750.

5. Results
5.1. Archaeometallurgy of the silver wire

The silver used for the wire has a very high fineness and consists of a
more or less unalloyed silver with around one percent of copper and
small amounts of minor impurities of gold and bismuth (Tables 2-3).

The lead content of 39 mg Kg~! is unusually low for ancient silver
produced by cupellation, which is usually in the permille range up to a
few percent (Scott and Schwab, 2019, 162). The microstructure
(Table 4) includes no retained cold-work and is heat treated with a few
annealing twins but shows several stress corrosion cracks (SCC) on the
surface (Wanhill, 2013).

The micro hardness of the samples is still high with 95 HV 0.01, due
to the small grain size of 10 pm from the preceded plastic deformation
(see below).

For proper discrimination of ore deposits it is necessary to use all
isotope ratios, but to illustrate the results, only two bivariate plots are
used here. Fig. 14 shows the ratios of radiogenic lead isotopes and figure
15 the ratios normalized to 2°*Pb compared to those of potential lead/
silver deposits. Uranogenic 2°°Pb is the most mutable variable within the
system, which allows an initial assessment of which fields are not
applicable, but it has a limited resolution to distinguish between
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Fig. 12. (a) ESI (-) FT-ICR mass spectra, with (b) expansion at m/z 513.285, and corresponding (c) pie charts representing the heteroatom class distribution, and (d)
van Krevelen diagrams with bubble size relative to peak intensity obtained for the three Olmo Bello samples, with the area corresponding to the carbohydrates (C),
aromatics (A), fatty acids (FA), and terpenoids (T). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this

article.) (© The Bisenzio Project, J. Hertzog, P. Schmitt-Kopplin).

overlapping fields. In any case, it is evident that the lead isotope ratios of
the wire do not fit Eastern Mediterranean lead/silver deposits, but best
match the lead-zinc ores from the Linares - La Carolina area within the
Central Iberian Zone (CIZ) of Spain (Table 5, Fig. 14).

Silver from Spain was used for several objects in Etruria and more
generally in the middle-Tyrrhenian district (Fig. 15).

Indeed, the lead content of the wire is not concordant with silver,
extracted from argentiferous ores by cupellation. Thus, it cannot derive
from argentiferous lead ores and probably consists of native silver or
silver smelted directly from silver ores. Similarly, low lead values were
found in one sample from silver vessels from a tomb in Tarquinia, which
has been interpreted to consist of native silver (Pernicka, 2013, 180-
181). Native silver is known from Linares and the composition of native
silver also corresponds to the composition of the wire (Murillo-Barroso
et al., 2014).

5.2. Technological analysis of the silver wire

Microscopic observation of the structural components of the fibula
made it possible to detect traces of workmanship and to identify the
technology employed in its manufacture.

The fibula features a serpentine, elbow-shaped arch with two small
lateral pointed protrusions (Fig. 16), made of a copper alloy and entirely
covered with a thin silver wire, tightly wound along its entire length.

The brooch is extremely thin (1 mm - 1,8 mm) and is now highly
corroded. No remains of the metal are preserved on the surface, sug-
gesting its complete loss due to corrosion and/or surface degradation
(Fig. 17).

The silver wire is of particular interest. It was applied with extreme
precision, closely coiled along the entire visible surface of the bow.
Notably, the wire itself is not circular in section and displays pronounced
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lateral flanges (Fig. 18).

The wire has a variable width of less than 1 mm and a maximum
thickness of approximately 0.15 mm.

Wire drawing typically involves pulling metal through a sequence of
successively smaller holes, producing a uniform circular cross-section
(Formigli, 1971). The absence of the characteristic horizontal stria-
tions also speaks against this method.

Instead, the silver wire was likely produced using a rolling technique.
A small silver bar was inserted between two grooved rollers, which
compressed the metal and gave it a decorative flanged profile. When
examining the potential use of rollers during the Etruscan period, it is
important to think of a device of remarkable simplicity. The metal sheets
or wires are thought to have been processed in several steps to achieve
very small thicknesses. Similarly, the rollers, possibly made of hard
stone, may have been housed in a simple, box-like frame that allowed
them to rotate freely without the need for cranks or gears. It is also
conceivable that the wire itself was pulled, causing the rollers to turn
and feed the wire through, rather than the rollers being rotated to do so
(Formigli, 1989).

By using progressively finer grooves, the craftsman could reduce the
thickness of the wire incrementally (Fig. 19).

This method was clearly employed for aesthetic as well as functional
reasons. The lateral flanges created a contrast of filled and open spaces,
contributing to the overall ornamental effect and firmly anchoring the
silver to the brooch (Formigli, 1989). Indeed, the lateral ridges are
highly pronounced and exhibit irregular width (a similar feature occurs
on a gold wire wrapped around a fibula from Tarquinia nowadays at the
National Archaeological Museum of Florence, Formigli, 1989, P1. LXLb).

An alternative technique consists of positioning a round wire onto a
concave-grooved surface and subsequently hammering it, thereby pro-
ducing lateral ridges through plastic deformation. However, this method
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Table 1

List of archaeological biomarker candidates found by ESI (-) FT-ICR MS in the 3
samples from Olmo Bello based on their molecular formulae. Sample 1 origi-
nates from a worked twig, sample 2 from the rim of the opening of the flask, and
sample 3 from the body of the pumpkin gourd.

Compound Samples
Class Candidate Formula 1 2 3
Aromatics Vanillic acid CgHgOy4 X X
Vanillin CgHgO3 X
Homovanillin CoH1003 X X
Hydroxycinnamic acid CoHgO3 X
Syringaldehyde / Veratric acid CoH1004 X X X
Syringic acid CoH1005 X X X
Coniferyl alcohol CioH1203 X X X
Methoxycinnamic acid / C10H1003 X X X
Coniferaldehyde
Dihydroferulic acid C1oH1204 X X X
Ferulic acid Ci0H1004 x X X
Fatty Octanoic acid - FA(C8:0) CgH1602 X
acids Nonanoic acid - FA(C9:0) CoH1805 X
Hydroxydecanoic acid C10H2003 X X
Decanoic acid - FA(C10:0) C10H2002 X
Undecanoic acid - FA(C11:0) C11H2202 x
Hydroxyhexadecanoic acid C16H3203 X
Hexadecanoic acid (palmitic acid) - FA C16H3202 X X
(C16:0)
Hexadecenoic acid (palmitoleic acid) - C16H3002 X
FA(C16:1)
Hydroxyoctadecanoic acid C18H3603 X
Dihydroxyoctadecanoic acid CigH3604 x X X
Linolenic acid - FA(C18:3) C1gH3002  x
Octadecenoic acid (oleic acid) - FA C1gH3402 X
(C18:1)
Hydroxyoctadecenoic acid (ricinoleic C1gH3403  x X
acid)
Octadecanoic acid (stearic acid) - FA CigH3602 X X
(C18:0)
Octadecatetraenoic acid - FA(C18:4) C1gHog02 X X
Nonadecylic acid - FA(C19:0) CioH3302 X X
Hydroxyeicosanoic acid CooHgo03 x X X
Dihydroxyeicosanoic acid CooH4004 X X X
Hydroxydocosanoic acid CypoH4s03 x X X
Docosanoic acid - FA(C22:0) CyoHy402 X
Dihydroxydocosanoic acid CooH4404 X X X
Docosenoic acid CaoHz202 X
Tricosanoic acid - FA(C23:0) Ca3Hge02 X
Dihydroxytetracosanoic acid CogHygO4 x  x X
Tetracosanoic acid - FA(C24:0) Co4H480- X X
Tetracosenoic acid Ca4H4602 X
Hexacosanoic acid - FA(C26:0) CoeHs202 X X
Octacosanoic acid - FA(C28:0) CogHs602 X
Triacontanoic acid - FA(C30:0) C30Hgo02 X X
Dotriacontanoic acid - FA(C32:0) C32Hg402 X X
Compound Samples
Class Candidate Formula 1 2 3
Diacids Hexanedioic acid CeH1004 X
Heptanedioic acid C7H1,04 X X
Octanedioic acid CgH1404 X X
Hydroxynonanedioic acid CoH1605 X X X
Nonanedioic acid CoH1604 X X X
Decanedioic acid Ci0H1804 x X X
Hexadecanedioic acid C16H3004 X
Octadecenedioic acid CigH304 x x X
Glycerides Monoacylglycerol (MAG) - C14:0 Ci7H3404 X X X
MAG - C16:0 C19H3504 X X X
MAG - C18:0 C21H4204 X X X
MAG - C18:1 Ca1Hy4004  x
Diacylglycerol - C14:0 C31Hgo05 X
Diterpenes 15-Hydroxy-7-oxodehydroabietic acid ~ CaoH604 X X

15-Hydroxydehydroabietic acid / 7-
o,7-p Hydroxydehydroabietic acid
3-Hydroxy eperuic acid
7-Oxodehydroabietic acid
Abietic/Sandaracopimaric/
Isopimaric/Communic acid
Agathalic acid

CooHog03 X X X

CooH3403 x X
CooH2603
C20Hz3002

Moo
]
MM

CH3003 x X X
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Table 1 (continued)

Compound Samples
Class Candidate Formula 1 2 3
Agatholic acid CooH3203 x X X
Dehydro-7-dehydroabietic acid CooHz602 X
Dehydroabietic acid CooH2g02 X X X
Dihydroisopimaric acid CaoH3202 X X X
Pinifolic acid CooH3204 x X X
Methoxydehydroabietic acid C21H3003 X X X
Tetradehydroabietic acid CooH20, X
Diterpenes 18-nor-7-Oxo abietane C19H320 X
heated 7-Oxodehydroabietic acid (Me) Co1H03 X X
Methyl dehydrobietate C21H300- X
Triterpenes 11-Keto-boswellic acid C30H4604 x X X
Betulin / Hydroxydammarenone / C30Hs002 X X
Hydroxyhopanone
Betulinic / Boswellic / C30H4g03 X X X

Masticadienolic / Ursolic / Oleanolic
acid

Moronic / Oleanonic /
Masticadienonic / Ursonic acid

C30H4603 X X X

Oleanonic aldehyde C30Hy602 X X
Ursolic aldehyde /Oleanolic aldehyde C30H4g0-2 X X
/ Betulone / Allobetulone

Moronic / Oleanonic methyl ester C31Hyg03 X

3-O-Acetyl-11-keto-boswellic acid
3-O-Acetyl-boswellic acid

C32H4805 X X
C32Hs004 X X X

>

presents certain limitations: the hammering is not always uniform, and
the wire may shift from its guiding groove during the process. In the case
of the fibula under study, this technique appears unlikely, as no traces of
hammering are visible on the flat underside of the wire, which was in
contact with the brooch.

The object’s poor preservation complicated the interpretation, but
the combined analysis of microstructure, fabrication traces, and
morphological features supports a complex manufacturing process
involving intentional decorative manipulation of silver. It also sheds
light on the supply dynamics of raw materials in Bisenzio and the pro-
cesses through which technical knowledge was transmitted.

5.3. Palaeobotanical analysis

Plant macro-remains show a mixed type of fossilization, frequent in
ritual contexts and specifically in burials with grave goods characterised
by the presence of objects in metal alloys.

The morphological features of the carpological fragments from the
gourd-flask allow identifying it as the thick and rigid pericarp of a small
fleshy fruit of Lagenaria siceraria (Molina) Standl. (family Cucurbitaceae)
with a long and narrow neck. The morphology of the phytoliths recov-
ered from the pericarp (Fig. 9.6¢-d) is consistent with the description of
phytoliths from the mesocarp of Medieval remains of Lagenaria siceraria
from Hungary (Pet0 et al., 2017). Specifically, the concave impressions
that characterize mesocarp phytoliths of Lagenaria are clearly visible in
the gourd from Olmo Bello (Fig. 20).

Measurement of 50 phytoliths revealed an average length of 57.62
mm and an average width of 39.44 mm. This size is slightly larger than
the Hungarian materials (average length 53.33 mm, average width
21.87 mm). The presence of Lagenaria in tomb 16 was possibly con-
nected to the transportation of liquids in the afterlife, but unfortunately
pollen analysis did not reveal any content of the gourd. The fragments of
Lagenaria from Olmo Bello are the oldest evidence of the usage of this
plant in Central Italy. In Northern Italy, Lagenaria siceraria is sporadi-
cally recorded since the Iron Age (Maselli Scotti and Rottoli, 2007) but it
spread only in the Roman Imperial period, as attested in several sites
(Schlumbaum and Vandorpe, 2012; Bosi et al., 2020, 2023). Archae-
obotanical records from Central Europe, including sporadic presence of
seeds and fragments of the mummified pericarp, were only connected to
domestic activities (wells, pits) in settlement, urban structures, and port
areas, located in France, Switzerland, and Germany (Schlumbaum and
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Fig. 13. The pumpkin flask samples where a) the outer brownish and b) the inner black layers are clearly visible (courtesy of Museo Nazionale Etrusco di Villa Giulia

- Rome. © The Bisenzio Project, A. Babbi, B. Babbi).

Table 2

Composition of the wire by pXRF (in wt %).
Object Inv. No. Cu Ag Au Pb Bi
Wire 57040/2 1.6 97.9 0.4 <0.01 0.1

Vandorpe, 2012). These finds were not older than the 1% century CE and
more frequently dated to the Roman Imperial period up to the 5% cen-
tury CE, testifying to the rapid process of Romanization that spread
beyond the Alps.

In the leaf remains from Olmo Bello (Fig. 9.6e), the presence of
secondary veins on the lower (abaxial) surface and the ornamentation of
the upper (adaxial) surface allowed the identification of Vitis vinifera L.,
grapevine (Fig. 21.a-b). Also, two small wooden fragments (Fig. 9.6a-b),
showing large, solitary vessels and wide rays in the transversal surface
(Fig. 21.¢), belong to Vitis vinifera. Both leaf remains and wood testify to
the use of grape shoots in funeral rituals.

5.4. ESI FT-ICR MS analysis of samples from the flask

The heteroatom compositions achieved by ESI (-) FT-ICR MS for the 3
different samples are similar with most of the assignments (73%) related
to CHO class, followed by CHON compounds (Fig. 12.c).

The van Krevelen diagram of the sample 1 (Fig. 12.d) is in line with a
woody material, as areas corresponding to lipids, aromatics from lignin,

evidence confirmed the presence of aromatics, and lipids with some
fatty acids and monoacylglycerides. Some matchings with terpenoids
were obtained with several diterpenes and triterpenes. The former class
indicates the presence of conifer resin (Lucejko et al., 2017) while the
second one is specific to other kind of trees such as pitch from bark
(betulin derivatives), frankincense (boswellic acid derivatives) or resin
from Pistacia lentiscus (ursonic, ursolic, and oleanane derivatives)
(Colombini and Modugno, 2009; Ménager et al., 2014; Orsini et al.,
2015). These compounds could originate from the content of the flask
embedded with the wood.

More assignments were achieved in sample 2 than in the previous
one, with 5500 distinct formulae. Based on the van Krevelen diagram,
these species are aromatics, lipids, and terpenoids (Fig. 12.d). Among
these assignments, there are some concordances with some aromatics
that can originate from vegetal decomposition (Table 2). Conifer resin is
also suggested with putative diterpenes. Interestingly, some possible
biomarkers of heated pine resin were obtained with, methyl dehy-
drobietate and methyl 7-oxodehydroabietic acid (Colombini et al.,
2005). Heating was also suggested with the presence of putative tri-
terpenes relative to pitch from birchbark or frankincense, related either
to a waterproofing material or as part of rituals using incense. Some
ursonic and oleanane derivatives were also likely found. Indeed, the

Table 4
Results of the metallographic examination.

and a few carbohydrates originating from cellulose and hemicellulose Object Microstructure L Corrosion HV 0.01
were observed (Qiu et al., 2022; Roullier-Gall et al., 2018). Comparison Wire 0ag annealed 10 pm SCC on the surface 95+5
of achieved assignments with known archaeological biomarkers
Table 3
Composition of the wire by LA-ICP-MS.

Object Inv. No. Main components [%] Trace elements [mg/kg]

Cu Ag Au Mn Fe Co Ni Zn As Pd Sn Sb Pt Pb Bi
Wire 57040/2 1.1 98.6 0.21 0.4 18 0.3 0.1 1.2 3.7 4.1 4 0.3 5.1 39 890
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Fig. 14. Pb/Pb diagram showing the isotopic bias between Etruscan silver from Bisenzio, Tarquinia (Pernicka 2013) and Cumae (unpublished) and lead ores from the
Mediterranean area (© The Bisenzio Project, R. Schwab). The error bars are smaller than the dots (ore data taken from Arribas and Tosdal, 1994; Baron et al., 2017;
Boni and Koeppel, 1985; Graeser and Friedrich, 1970; Hunt Ortiz, 2003; Lillo, 1992; Marcoux, 1998; Orgeval et al., 2000; OXALID; Pomies et al., 1998; Santos
Zalduegui et al., 2004; Santos Zalduegui et al., 2007; Subias et al., 2010; Swainbank et al., 1982; Tornos and Chiaradia, 2004; Valera et al., 2005; Vavelidis

et al., 1985).

Table 5

Lead isotope ratios.
Inv. No Object ZOBPb/206Pb 2SE 207Pb/206Pb 2SE 206Pb/204pb 2SE 207Pb/204pb 2SE 208Pb/204pb 2SE
57040/2 wire 2.1019 0.0002 0.85489 0.00005 18.317 0.003 15.659 0.003 38.501 0,008

most abundant peak observed at m/z 453.337001 is assigned with the
molecular formula C39H4503, which can correspond to a triterpene such
as moronic, oleanonic, masticadienonic, or ursonic acid, observed in
resinous material (Colombini and Modugno, 2009).

Regarding sample 3, its global composition is very close to that of
sample 2, even with the matchings (Table 2). However, the mass spec-
trum shows some specific higher-mass (> 450 Da) components (Fig. 12.
a). For instance, one peak was more intensely detected at m/z
513.285129 that was assigned with the formula C3gH4;07 (Fig. 12.b).
This feature can be putatively regarded as Cucurbitacin I, a triterpene
observed in Cucurbitaceae plants (Attar and Ghane, 2018), such as
Lagenaria siceraria, also known as bottle gourd, already used in Antiquity
(Janick et al., 2007).

Overall, the non-targeted FT-ICR MS analyses on the 3 samples
originating from a gourd-flask evidenced organics belonging to different
biochemical classes. Molecular fingerprint and biochemical classes
achieved for sample 1 agreed with a woody material, with possibly some
residual flask content. Sample 2 was shown to have more molecular
assignments notably relative to diterpenoid and triterpenoid compo-
nents from resinous materials. Some putative biomarkers of heated pine
tree resin were also found. Some aromatics were observed whose origin
cannot be ascertained. For sample 3, similar putative biomarkers as in
sample 2 were found. But this sample was also characterized by higher
mass species comprising some triterpenoid species and more especially,
the putative Cucurbitacin I. The results are coherent with those obtained
in GC-HRMS (see par. 4.5.), which also evidenced several fatty acids and
aromatics, as well as pine tree resin with a heating process, and Pistacia
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lentiscus resin.

5.5. GC-HRMS analysis of samples from the flask

The total lipid extraction (TLE) procedure enabled the recovery of
multiple classes of compounds from the entire sample of the pumpkin
flask (Table 6).

The detection of glycolic acid, malonic acid, succinic acid, vanillic
acid, and syringic acid supports the hypothesis that the flask contained a
fermented fruit juice, such as apple, pear, or grape. To exclude the
presence of wine, the sample was also subjected to the WM procedure. In
the WM chromatogram (not shown), several other monocarboxylic acids
(benzoic, octanoic, nonanoic, decanoic, and dodecanoic acids), dicar-
boxylic acids (oxalic, glycolic, malonic, hydroxybutyric, succinic, malic,
and adipic acids), and tricarboxylic acids (glyceric acid, citramalic acid,
and 2-hydroxybutanedioic acid) were identified, which are consistent
with the presence of fruit juices such as apples, grapes, and/or oranges
(Sai Lakshmi et al., 2022).

In the TLE chromatogram (Fig. 22), the presence of saturated fatty
acids (C9:0, C10:0, C12:0, C14:0, C16:0, and C18:0) and unsaturated
fatty acids (C16:1 and C18:1) suggests the use of vegetable oil. In
contrast, the detection of C15:0 and C17:0 and unsaturated C12:1 and
C17:1 indicates the possible presence of degraded ruminant fats. The
identification of 2-hydroxy-6-pentadecylbenzoic and 2-hydroxy-6-tride-
cylbenzoic acids, both salicylic acid derivatives, points to medicinal
plants belonging to the Anacardiaceae family. Among them, Pistacia
lentiscus (mastic tree) resin was historically used in Central Italy during
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Fig. 15. Comparison of 2°’Pb/ 2°Pb and 2°°Pb/ 2°Pb ratios of Etruscan silver and lead ores from Spain and Sardinia (© The Bisenzio Project, R. Schwab).

Fig. 16. Bisenzio, Olmo Bello necropolis, Grave 16, Fibula with silver wire,
drawing (© The Bisenzio Project, T. D’Este).

the first millennium BCE for treating digestive disorders, ulcers, and
infections (Pachi et al., 2020).

Additionally, the detection of monoterpenes, sesquiterpenes, and
pentacyclic triterpenes with 12-oleanane (moronic acid, 28-norolean-
17-en-3-one and a p-amyrin oxidation product), and lupanes with an
unsaturated side chain (masticadienoic acid, iso masticadienoic acid,
lupa-12,20(29)-dien-3-one) skeletons is consistent with the presence of
an oxidized Pistacia lentiscus resin (Assimopoulou and Papageorgiou,
2005). The identification of ursane-type compounds, such as ursolic
acid, a-amyrin, and a-amyrone, is not consistent with Pistacia lentiscus
resin. However, the co-occurrence of ursane-, lupane-, and oleanane-
type compounds may be associated with dammar resin. Nevertheless,
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its presence cannot be confirmed, as no characteristic products were
detected by monitoring m/z 205, corresponding to the fragment ion
generated from the dammarane skeleton. Dehydroabietic acid was also
detected, serving as a biomarker for the Pinus species. Moreover, the
identification of two norabietadiene isomers, 18-norabieta-8,11,13-
triene, retene and methyl dehydroabietate supports both oxidative and
thermal degradation of this resin (Dimitrakoudi et al., 2011). In
particular, the detection of retene and methyl dehydroabietate is
considered as key diagnostic diterpenoid biomarkers used to identi-
fy Pine pitch (Davara et al., 2023).

Polyphenols and carotenoids identified in the chromatogram are
characteristic constituents of pumpkin fruit, particularly concentrated in
the peel (Dhenge et al., 2022). The detection of long-chain esters of
palmitic and stearic acid, together with odd-numbered alcohols (non-
anol, tridecanol, and pentadecanol), likely derives from the cuticular
wax of the pumpkin or of the fruit it once contained. These alcohols are
interpreted as degradation products of esters. The advanced degradation
state of the sample likely accounts for the absence of long-chain even-
numbered hydrocarbons and fatty acids (Regert et al., 2001).

Comparison of chromatographic profiles from the outer (B-2) and
inner (B-3) layers of the flask (Table 6) yielded noteworthy, albeit
inconclusive, results. In both layers, fatty acids of plant and animal
origin were identified; however, a higher concentration of animal fats in
the outer layer suggests possible environmental contamination. Com-
pounds associated with Pine resin, and its oxidative degradation were
present in both layers, whereas retene and methyl dehydroabietate
—indicative of Pine pitch treatment—was found exclusively in the outer
layer. Signals attributable to Pistacia lentiscus resin were absent in both
layers, preventing confirmation of its deliberate use within the flask.

6. Discussion and conclusions
The burial assemblage from grave Olmo Bello 16 in Bisenzio, which

belonged to one of the preeminent actors in the local community, hints
at a combination of native and foreign rituals.
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Fig. 17. Bisenzio, Olmo Bello necropolis, Grave 16, Fibula’s body, 50x magnification (© The Bisenzio Project, M. Lamonaca).
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Fig. 18. Bisenzio, Olmo Bello necropolis, Grave 16, Detail of silver wire, 50x magnification (© The Bisenzio Project, M. Lamonaca).

The former is documented by the tomb structure (a lithic cist
composed of two monolithic elements), a large part of the grave goods
(ornaments, a bronze ceremonial shield, possibly a spear, bronze vessels,
an unpainted coarse-ware ceramic set, a coarse-ware krater-shaped
vessel with red engobe and cursive geometric decoration overpainted in
red-orange), the cremation ritual, and the deposition of the shield
nearby and perhaps at the close of the urn. An exogenous rituality is

16

primarily evident in the shape and decoration of the urn and its sister
vessel (Fig. 10.7-8), as well as by the decoration of the jug (Fig. 10.10).
Interestingly the latter was not used for pouring, but rather for allowing
the liquid inside to percolate (filter?) through the small holes that had
been opened in the bottom since its manufacture. Apart from their af-
finity with Euboean and Cycladic forms and decoration, it is worth
emphasising that the two kraters and the jug were most likely produced
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Fig. 19. Example of grooved cylinders used for wire production without drawing (Formigli, 1989, 282, Fig. 1.e).

Fig. 20. Phytoliths from the gourd-flask with concave impressions. Scale bar=50 pm (© The Bisenzio Project, A. Celant).

b

Fig. 21. Macro-remains of Vitis: a. abaxial surface of the leaf; b. adaxial surface of the leaf; c. transversal surface of the stem. Scale bar=1 mm (© The Bisenzio

Project, a.-b. A. Babbi, B. Babbi, c. A. Celant, F. Michelangeli).

by a workshop in the middle-Tyrrhenian region, as indicated by the
coarse ware used to make the vessels. It is certainly informative that an
initial phase characterised by imported objects in the late 9th century
BCE was followed by a second phase in the 8th century BCE featuring the
proliferation of a Tyrrhenian production from workshops with

17

immigrant artisans or mixed know-how (Boitani, 2005, 2019; Kourou,
2005, 2020; Dominguez 2025). This indeed reveals the importance that
local rulers attributed to goods with an Euboean/Cycladic aura when
shaping their own badges of identification and Selbstdarstellung as the
most prominent actors in the local community (Ambrosini 2013;
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Table 6
List of compounds identified in the entire sample (B-1) as well as in the outer (B-2) and the inner (B-3) layer of the pumpkin flask.
Compound Samples
Class D Candidate Formula Base peak B-1 B-2 B-3
Free Fatty acids 1 Octanoic acid, TMS C11H2405Si 117.0365 X X
Monocarboxylic acids 2 Nonanoic acid, TMS C12H260,S1 75.0260 X
3 Decanoic acid, TMS C13H580,Si 117.0365 X X X
4 Dodecanoic acid, TMS C15H3205S1 117.0366 X X X
5 Tetradecanoic acid, TMS C17H360,S1 117.0365 X X X
6 5-dodecenoic acid, TMS C15H300,Si1 117.0365 X X
7 Pentadecanoic acid, TMS C18H305Si 117.0366 X X
8 Pentadecanoic acid, TMS C18H350,Si 117.0366 X X X
9 Palmitelaidic acid, TMS C19H350,Si 287.1428 X
10 Hexadecanoic acid, TMS C19H4005Si 117.0365 X X X
11 10-Heptadecenoic acid, TMS CooHy4005Si 117.0366 X
12 Heptadecanoic acid, TMS CooHy420,Si1 117.0365 X X X
13 Heptadecanoic acid, TMS CooH420,S1 117.0365 X
14 Heptadecanoic acid, TMS CooH4205S1 117.0365 X
15 9-Octadecenoic acid, TMS Co1H4205Si 129.0365 X X X
16 Octadecanoic acid, TMS Ca1H4405Si 117.0366 X X X
Hydroxyacids and Dicarboxylic acids 17 Glycolic acid, 2TMS CgH2003Sis 147.0655 X X
18 Malonic acid, 2TMS CoH5004Siy 147.0655 X
19 Succinic acid, 2TMS C10H2204Sis 147.0655 X
20 Methyl malonic acid, 2TMS C10H2204Sis 147.0655 X X X
21 Nonanedioic acid, 2TMS C15H3204Sis 73.0467 X X
Phenolic 22 Vanillic acid, 2TMS C14H2404Sis 267.0502 X
23 Syringic acid, 2TMS C15H2605Sia 297.0606 X
24 2-Hydroxy-6-tridecyl benzoic acid, 2TMS CoeH4g03Sis 449.2899 X
25 2-Hydroxy-6-pentadecyl benzoic acid, 2TMS CagH5203Si2 477.3209 X
26 Gallacetophenone-4'-methylether, bis(trimethylsilyl) ether C15H2604Sis 311.2943 X
Alcohols 27 Diethylene glycol, 2TMS C10H2603Sin 73.0468 X
28 Glycerol, 3TMS C15H3505Si3 147.0655 X
29 Nonanol, TMS C1,Hg0Si 147.0655 X
30 Tridecanol, TMS C16H360S1 117.0698 X
31 Tetradecanol, TMS Cy7H3g0Si 257.2263 X
32 Pentadecanol, TMS C18H400Si 73.0467 X
Aromatics 33 beta-Caryophyllene Ci5Hag 91.0542 X
34 p-cymene Ci0H14 119.0492 X
35 B-Thujaplicin C1oH1202 221.1353 X
36 C17H350 189.1636 X
37 D-limonene CioHie 93.0366 X
38 18-Norabieta-8,11,13-triene Ci9Hzg 159.1167 X X
39 p-pinene CyoH1e 93.0366 X
40 Retene CygHig 219.1167 X X
41 Norabietadiene Cy9Hso 219.1167 X X X
42 Norabietadiene Ci1oH3p 219.1167 X X X
43 Isopimaric acid, TMS Co3H3g05Si 241.1948 X
44 Methyldehydroabietate C21H3002 239.1798 X X
45 Dehydroabietic acid, TMS Co3H360,S1 239.1798 X X X
46 Isopimaral CaoH300 105.0698 X
47 Oleana-11-13(18)-diene C3oHasg 105.0698 X X
48 3-acetyloxy-lup-20(29)-en-28-al C3oH5003 137.1324 X X
49 Cyperene CysHoy 189.1636 X
50 o-amyrone C3oH4g0 203.1792 X
51 28-Norolean-17-en-3-one Ca9H460 163.1480 X
52 o-Amyrin C30Hs00 203.1792 X
53 17,18-didehydro-3-dehydroxy-14,17-Nor-3,21-dioxo-f-amyrin CogH400-2 202.1714 X
54 Lupa-12,20(29)-dien-3-one C30H460 119.0855 X
55 Oleanolic acid, 2TMS C36He403Siz 189.1635 X X X
56 Moronic acid, TMS C33Hs5403Si 189.1635 X
57 Ursolic acid, 2TMS C36He403Sin 131.0886 X
58 Lup-20(29)-ene-3,28-diol C30Hs002 131.0886 X
59 Masticadienoic acid, 2 TMS C33H5403Si 119,0855 X
60 Iso-masticadienoic acid, 2 TMS C33Hs5403Si 119,0855 X
61 3-methyl-(3a)-24-Noroleana-4(23),12-diene CsoHys 217.1585 X X
Esters 62 Palmitic acid, 2-(1-octadecenyloxy) ethyl ester C36H7003 283.2630 X
63 Stearic acid, 2-(1-octadecenyloxy) ethyl ester C3gH7403 311.2942 X
64 Heptanoic acid, docosyl ester Ca9Hsg02 131.0886 X X
65 Methyl 3-hydroxybenzoate CgHgO3 177.0365 X X
Alkenes 66 7,7',8,8,11,11',12,12',15,15"-decahydro- psi-Carotene C40Heg 95.0855 X
Aldehydes 67 Vanillin CgHgO3 177.036 X
Amides 68 Carbamodithioic acid, N,N-dimethyl, methylene ester C7H14N1S, 88.0214 X
d’Agostino 2017; Babbi and Celant, 2023). Nevertheless, with reference emphasise the deceased's sense of belonging to the local milieu. If the
to Tomb 16, the indigenous origin of the two vessels, used respectively intermingling of indigenous and Aegean elements seems to be a feature

for drawing and consuming beverages (the kyathos cup - Fig. 11.11, and shared with the other 'male' burials in the subgroup of burial 16 (Fig. 6),
the kantharoid cup, Fig. 11.12), arguably reflects the desire to a closer affinity can be found with the nearby contemporary grave 10 (i.
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Fig. 22. TIC (in black) and EIC chromatograms, relative to some classes of compounds identified in the entire sample (B-1,) are shown: EIC m/z 189.1636 and
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G. Germinario).

e. lithic cist, crematory ritual, serpentine dragon-type fibula, spear,
krater-shaped urn of Euboean/Cycladic inspiration covered by a bronze
ceremonial shield, and jug with Euboean and Cycladic painted decora-
tion and perforated base). Despite such obvious similarity between the
two burials, it is now possible to detail a more articulated socio-
historical interpretative framework for grave 16 thanks to the results
of the analyses carried out during the present study on the silver deco-
ration of the fibula (Figs. 8.1; 16) and the organic finds (Fig. 9).

If, in southern Etruria, the bronze serpentine-shaped brooch is a
rather frequent element in ‘male’ tomb furnishings of medium-high
social standing, the occurrence of silver thread connotes it as an object
of prestige. It is the case of a true agalma, a good with a significant
intrinsic and socio-cultural value that brings glory to its owner and in-
spires admiration, much like the “shining brooch” that Penelope gave to
Odysseus (Hom., Od. XIX, 257). This assertion is underpinned by both,
the particularly refined know-how to which the manufacture of the wire
is attributed, and the use of native silver from the Iberian Peninsula,
therefore of the highest quality and originally imported from a distant
and exotic overseas land via the networks of sea routes spreading across
the western Mediterranean. The availability of such a prized agalma in
an inland community can perhaps be attributed to the high social rank
and special trading power of the buried individual. It is therefore
possible to speculate that the deceased had the object imported to
Bisenzio, or had it made by itinerant craftsmen there, or even came into
possession of it while visiting the coastal 'ports of trade' where raw
materials, commodities, and know-how flowed in from all over the
Mediterranean thanks to the attractive power of the dynamic markets of
the imposing local proto-urban communities (Babbi, in press). In this
regard, it is worth noting that some of the authors of this paper have
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been documenting the occurrence of native Iberian silver artefacts at
Tarquinia and Cumae in Campania, in rich late 8th-century BCE burials
furnished also with weapons and a large ceremonial bronze shield.

The hypothesis of a geographical mobility draws strength from the
remnants of the gourd-flask (Fig. 9.6c-d). As a matter of fact, the ‘pil-
grim's flask’ shape occurs in coeval socially eminent middle-Tyrrhenian
grave assemblages, mainly with weapons, albeit only in the elaborate
bronze foil version (Marzoli, 1989; Babbi and Peltz, 2013). Of course,
the frequency with which ‘humble’ gourd flasks appear in burial con-
texts is probably underestimated due to the fragility of the organic
material. However, it is evident that the selection of the flask for the
composition of the grave inventory stemmed from the agency of the
artefact to evoke one or more of the founding aspects of the social
personae/identities of the deceased in the minds of the survivors. While
we cannot pinpoint the exact causes of this agency, it is possible to
imagine that the function of the object and/or its content contributed to
it. The artefact's main practical function was to ensure a consistent
supply of beverages when usual sources were unavailable, e.g. during a
journey away from one's territorial district.

With regard to the substance contained in the flask, notwithstanding
the caution imposed by the antiquity of the discovery and the subse-
quent manipulations to which the surviving fragments were probably
subjected, the analyses converge on the presence of: fermented fruit
juice, likely Pistacia lentiscus resin (its absence on one of the sampled
fragments is not diriment to exclude its occurrence indeed), heated pine
resin. Although the absence of tartaric acid makes the presence of wine
questionable, the combination of fermented fruit juice and Pistacia len-
tiscus resin paints the picture of a bracing drink with healing properties.
Indeed, the latter were particularly connected with the disinfection of
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the first airways and the alleviation of indigestion or dysentery, disor-
ders that easily occur during periods of fatigue, exposure to inclement
weather and unusual foods, in a nutshell during periods of geographical
mobility and displacement. A possible confirmation of the use of bev-
erages with even curative properties could come from the contents of a
coeval bronze flask now in the Gregorian Etruscan Museum, i.e. heated
pine resin and Anchusa officinalis (Sannibale, 2013, it must be emphas-
ised that the attribution of the plant essence to the original contents of
the bronze flask is uncertain; as for the occurrence of resins in vessels
from the Mediterranean region, see Botto, 2006). While the hypothesis
of an insulating function of pine resin is quite plausible in the case of
metal specimens, it can also be considered with reference to the Bisenzio
gourd-flask, albeit with caution given that the material is waterproof.
Alternatively, it can be hypothesised that heated pine resin was used for
conservation or decorative purposes, and/or as part of a ritual involving
the de-functionalisation of the container following the death of its
owner. It may also have been used to seal the flask stopper. In this re-
gard, it is worth mentioning that traces of heated pine resin were found
on the carved vine shoot (Fig. 9.6a) which, thanks to a strongly tapered
end, could easily close the opening of the flask. Finally, for future
analytical studies, it may be useful to consider the possibility that the
resin could also have acted as an adhesive, as there are clear remnants of
bronze (foil?) preserved at the second end of the shoot.

If a specific function for the worked shoot can be cautiously aired, the
selection as funeral offerings of the thinnest shoot (Fig. 9.6b) as well as
of likely one or more vine leaves (Fig. 9.6e) arose from other consider-
ations. In the absence of traces of exposure to fire, these eco facts cannot
be considered residues of the funeral pyre fuel. Consequently, it is
reasonable to see them as remnants of offerings of the vine or of parts of
it. Such offerings may have stemmed from the desire to manifest the
availability of this plant and its products, and thus the deceased's
involvement in the production activities connected with it (consider the
large number of domestic vine seeds found in the now submerged per-
ilacustrine village of Gran Carro, located along the eastern shore of Lake
Bolsena and dated from the Middle Bronze Age - ca. 15th century BCE, to
the Early Iron Age — ca. early 8th century BCE, Delpino, 2012; Acconcia
and Piergrossi, 2021; Romagnoli et al., 2025). However, the selection of
a krater to evoke the lost corporeity of the deceased during the funeral
ceremony and preserve their mortal remains (Delpino, 1997; Cerchiai,
2011; Cerchiai and Cuozzo, 2016; Babbi and Celant, 2023), opens the
field to further interpretative reflections.

In the middle-Tyrrhenian region, the use of a local globular jar, a
form most likely intended for the serving of beverages and not by chance
painted with geometric motifs echoing coeval Aegean patterns, is a
ritual custom attested around the mid-8th century BCE at Veio (Fig. 2)
sporadically but significantly in a burial with an articulated inventory
and weapons (Gr. Z1a) and in a second one, unfortunately looted, but
with a cylindrical lithic cist and thus also pertaining to a high ranking
actor (Gr. CC5-6A) (Piergrossi, 2022, note 393). If the parallels from
Veio hint at the existence of a ritual tradition in which the owners of
tombs 10 and 16 at Olmo Bello also participated, the indisputable
Euboean/Cycladic style of the Bisenzio urns highlights their distinc-
tiveness. It seems that the deceased of Bisenzio and their family wanted
to make their involvement in the flow of materials, goods, know-how
and ideas that animated the networks with the middle-Tyrrhenian
Coast and possibly the Campania region crystal clear. As for the actor
of grave 16, such an involvement was perhaps facilitated by their
geographical mobility as indicated by the flask and its contents. The
source and outcome of such mobility was probably the transcultural
attitude that characterised the individual whose mortal remains were
not by chance deposited in a krater with Aegean pedigree. This predis-
position to internalise some specific traits of other cultures while not
renouncing their own, may have also favoured the acceptance of ele-
ments, not only material, originating from other cultural environments.
The aforementioned burial contexts not only confirm the well-studied
adoption, as early as the eighth century BCE, of a funerary practice
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echoing the Homeric one by some prominent individuals in the Tyr-
rhenian communities (Malkin, 2002; d’Agostino, 1999, 2006; Crielaard,
2012, 2018), but also reveal adherence to a ritual behaviour never
documented before in the region. As for the Homeric models, it is worth
recalling the funeral of Achilles whose cremated bones, after being
dipped in ointments and pure wine, were collected in a two-handled
golden urn made by Hephaestus and offered as a gift by Dionysos to
Thetis (Hom., Od. XXIV, 71-75). In said episode, the urn could have been
either an amphora, perhaps krater-shaped specimen, or a krater. The
reference to ritual behaviour is to the offering of one or more vine plants
or parts thereof. Finally, one wonders whether, in the 8th century BCE,
such an offering merely testifies to the pragmatic availability of vines
and their precious, inebriating alcoholic beverage, or whether it might
already reflect a fascination with eschatological conceptions related to
Dionysos. As a matter of fact, in the above-mentioned Homeric passage
the relevance of Dionysos is clear: pure wine can only be mastered by
him (Cerchiai, 2011); he gives the hero's mother the two-handled urn;
both the amphora and the krater are forms closely connected with the
itinerant god who “attraverso la vite mette in contatto mondi diversi”
(Cerchiai, 2012, quotation from p. 283). Indeed, the antiquity of grave
16 is no longer an obstacle, given that the theonym of the god dates back
considerably further than the 8th-7th century BCE period to which the
deity's introduction to the Hellenic pantheon was traditionally attrib-
uted. This is evidenced by a Linear B tablet discovered at Khania (KH
Gq5) dating back to the 13th century BCE (Hallager and Hallager, 2011,
on the floor of room E in building 2, much likely a cultic space). The
inscription records the names of Zeus and Dionysus, as well as the honey
offerings dedicated to them (Hallager et al., 1992; Hallager and Vlasakis,
1997; Palaima, 1998; Duev, 2008). Besides, the occurrence of the
theophoric di-wo-nu-so on some Linear B tablets from Knossos (KN Dv
1501) and Pylos (Ea 102 + Ea 107, Xa 1419) dating from between the
14th and the end of the 13th century BCE, reveals the broad chrono-
logical range of this theonym, as well as the depth of the custom and
affection that some Aegean communities had for the god (Palaima,
1998; Duev, 2008). Moreover, the abundant charred remains of vine
shoots from geometric cremations of the Kerameikos at Athens, thus
chronologically closer to the Bisenzio contexts, could arise as much from
the fuel of the pyre as from the paraphernalia laid with the deceased on it.
Charred remains of vine plants were also found in Athens in the Opfer-
rinnen of the Kerameikos as a result of ritual fires lit to 'cremate’' the
remains of the funeral banquet and its furnishings. Finally, similar re-
mains have been found in slightly later Proto-Attic burials from the 7th
century BCE where vine shoots are thought to have embellished the
wooden shelves on which the bodies of the deceased lay, as in the case of
Dionysian ritual beds (D’Onofrio, 1993; Cerchiai, 2011; Cerchiai and
Cuozzo, 2016; Babbi and Celant, 2023).

As for grave Olmo Bello 16 at Bisenzio, the absence of Dionysian
iconographic or epigraphic elements imposes a suspension of judgement
about the introduction of new eschatological visions at such an early
time. Nevertheless, thanks to the important analyses carried out for the
present study, the archaeological data suggest geographical mobility
and a marked attitude to transculturalism of one of the members of the
highest echelons of an inland community — one of the many ‘small
worlds’ whose ‘nodes’ kept forging their identities by interacting as
‘culture switchers’ with ‘middle ground’ realities (as for the seminal
concept of ‘culture switchers’, see Crielaard 2018). This unexpected
dynamism, which has also been documented in other Bisenzio burials as
well as through recent discoveries made possible by ‘The Bisenzio
Project’, challenges us to reconsider the traditional models used to
interpret key aspects of the socio-economic development of the middle-
Tyrrhenian region between the 12th and 5th centuries BCE.
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