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Preface

Few topics in archaeological research are as intensively and controversially debated as
fragmented copper-alloy objects and the contexts of their deposition, often in the form
of so-called hoards. As early as the transition from the Early to the Middle Bronze Age,
»scrap metal hoards« containing such fragmented objects began to appear in Central
Europe (Bihl-Ackenbach hoard horizon). These hoards became particularly prevalent
during the Late Bronze Age, significantly shaping the archaeological record across vast
regions of Europe before seemingly disappearing in many areas at the transition to
the Early Iron Age. The suggested motivations behind the deposition of such hoards,
which also included intact objects and raw metal (such as copper ingots or »casting
cakes«), range from religious offerings to merchants’ and founders' hoards intended
for recycling or remelting. Given the large number of such hoards in the Late Bronze
Age, scholarly debate has often focused on this specific chronological framework. How-
ever, similar phenomena and practices can be observed in other regions and periods.
Fragmented Cycladic figurines and Viking Age treasure finds containing hack silver
and coins are just two of many further examples.

Excavations in major Greek sanctuaries such as Olympia, Delphi, and Samos have
also yielded large numbers of copper-alloy objects, many of which have only survived in
a fragmented state and bear traces of deliberate destruction. Although these materials
primarily date to the Geometric and Archaic periods - a time when the »scrap metal
phenomenon« was still widespread across much of Europe - they have rarely been com-
pared with the Bronze Age hoards of Old Europe. This may be due to the relative scar-
city of such hoards in Greece during the Late Bronze Age. However, Greek sanctuaries
raise a fundamentally similar question: why did such large quantities of copper-alloy
objects end up buried rather than being reused or remelted? This question provided
the starting point for the research project »Fragmentation of Votive Offerings in the
Sanctuary of Olympia - Research on the Background of a Ritual Practice«, conducted
at the Leibniz-Zentrum fiir Archaologie (LEIZA) in Mainz in close collaboration with the
Athens Department of the German Archaeological Institute (DAI). Funded by the Ger-
man Research Foundation (DFG) and running from January 2022 to February 2025%,
this project systematically analysed fragmentation traces on selected material groups,
primarily from the Geometric period at Olympia. The research was carried out under the
scientific direction of Holger Baitinger through a close collaboration between an archae-
ologist specialising in metal objects (Azzurra Scarci) and an experienced conservator
(Gerhard Stawinoga).

Olympia offers excellent conditions for such investigations, because the large num-
ber of objects allows for the identification of recurring fragmentation patterns, while
the extensive excavation documentation enables an examination of the spatial distri-
bution of the fragmentation phenomenon within the sanctuary.

1 DFG GZ BA 3197/2-1, project number 466820328.
We are grateful to the German Research Foundation for
funding the project and its extension (2026-2028), which
will allow the second phase to start in January 2026 with
a focus on fragmentation in Olympia and other Greek
sanctuaries. Our sincere thanks also go to the German
Olympia Excavation, and in particular its director, Oliver

Pilz, for his unwavering support. Additionally, we extend
our appreciation to Nevio Dubbini and Annalisa Maggini
(Miningful srls, Pisa) for their contributions to the statis-
tical analyses, as well as to Anja Cramer and Benjamin
Streubel (LEIZA) for their valuable advice during the spa-
tial analyses.



To integrate the research results from Olympia into the broader discourse on the
fragmentation of copper-alloy finds in European hoards and to provide further in in-
sights for future studies, we organised the international conference »An Interdisci-
plinary Approach to the Practice of Fragmentation in Greek Sanctuaries and Bronze
Age Hoards«, which took place from 22 to 24 November 2023 at LEIZA (formerly the
Romisch-Germanisches Zentralmuseum) in Mainz. The conference featured 14 pres-
entations exploring the topic from various perspectives and methodological ap-
proaches. The keynote lecture, delivered by John Chapman and Bisserka Gaydarska,
addressed fundamental aspects of fragmentation as both a material process and a
means of connecting people and places. This was followed by a thematic session on
the sanctuary of Olympia, in which key aspects of votive offerings in Greek sanctuar-
ies were discussed (contributions by Oliver Pilz, Holger Baitinger, and Azzurra Scarci/
Gerhard Stawinoga). In recent years, questions concerning »Fragmentation and Use-
Wear Analysis« have gained increasing significance. Contributions on this topic were
provided by Matthew G. Knight, Jdnos Gabor Tarbay, Botond Rezi, Jan-Martin Skolaut,
and Christoph Huth. The subsequent session, »Fragmentation and Metrology«, exam-
ined the role of standardised weight systems and the »pre-monetary« functions of
Late Bronze and Early Iron Age hoards (with contributions by Giancarlo Lago and Nicola
lalongo). Case studies from eastern France (contribution by Estelle Gauthier and Jean-
Francgois Piningre) and Iron Age Northern Europe (contribution by Andreas Rau) were
then presented in a session devoted to »Fragmentation and Rituals«, which was close-
ly linked to the Olympia session. Rau's presentation focused on fragmented weapons
and armour from sacrificial sites dating to the late Roman and Migration periods. The
conference concluded with a contribution by Roland Schwab on archaeometallurgical
and material analyses, which also outlined perspectives for future research. Unfortu-
nately, Rau's and Schwab's contributions could not be included in the present volume.

This volume of the conference proceedings thus provides a methodologically di-
verse and geographically wide-ranging overview of current research on the phenome-
non of fragmentation, spanning areas from Great Britain to Southeastern Europe, while
also reflecting regional research traditions. The fact that this volume could be pub-
lished within a relatively short time after the conference is primarily due to the contrib-
uting authors, who submitted their manuscripts on time, as well as to the editorial team
at LEIZA publishing house, especially Claudia Nickel and Marie Reiter, who carried out
the editorial work with great dedication and precision.

We extend our gratitude to the DFG for their financial support, which facilitated the
timely publication of this book. Special thanks are due to John Chapman, who gener-
ously agreed to read and linguistically revise a substantial portion of the manuscript.
We are also grateful to Alexander Sarantis (LEIZA) for his careful linguistic revision of
the preface.

We hope that this volume contributes to a more comprehensive understanding of the
diversity of fragmentation phenomena in the archaeological record and helps to move
beyond the often reductive interpretative framework of »sacred« versus »profane«.

Azzurra Scarci and Holger Baitinger
Mainz, March 2025



Nicola lalongo

The Banality of Fragments

Metal Fragmentation through the Ages
and the »European Exception«

ABSTRACT

This article explores the phenomenon of metal fragmentation across Western Eurasia, with a focus on the
European Bronze Age, challenging the often-supposed uniqueness of fragmentation practices in Europe. By
comparing fragmentation patterns in Bronze Age Mesopotamia, the Roman Republic, and Viking Age econ-
omies, the study highlights the centrality of weight-regulated systems in the production and use of metal
fragments. Fragmentation is shown to align primarily with the »monetary theory of fragmentation«, where
deliberate breakage produced unstandardized fragments used as money in weight-based economies. Ritual
interpretations account for only a minor portion of the evidence. The study argues that the primary purpose
of fragmentation was economic pragmatism, facilitating exchange and integration into complex trade net-
works. Additionally, the study discusses the overlap between monetary and social theories, emphasising the
performative role of metal fragments in creating economic and social bonds. In conclusion, the article argues
that metal fragmentation in Bronze Age Europe aligns with broader Eurasian practices, contradicting its char-
acterisation as a unique phenomenon. While the monetary theory of fragmentation emerges as the most ro-
bust explanatory framework, the study underscores the need for further research to disentangle the interplay
of economic, ritual, and social factors. This nuanced understanding highlights the multifaceted roles of metal
fragments in past societies, bridging quantitative data with theoretical interpretations.

KEYWORDS

Bronze Age Europe | Ancient Near East | Roman Republic | Viking Age | fragmentation | metals | money |
ritual

The deliberate fragmentation of metal objects is a
recurring phenomenon in archaeological records
across diverse times and places, from the Bronze
Age to the Medieval period. This practice has been
interpreted in many ways, reflecting the varied cul-
tural, economic, and symbolic roles of metal within
different societies. In Western Eurasia, the fragmen-
tation of metals, particularly bronze and silver, ap-
pears repeatedly in contexts where weight-regulated
systems of exchange were prevalent. Fragmentation
has been linked to trade, wealth redistribution, ritu-
al practices, and even interpreted as a mechanism to
establish social ties through the symbolic or practi-
cal use of fragments.

The motivations and mechanisms behind met-
al fragmentation remain a subject of debate. While
some argue that fragmentation was primarily a util-
itarian response to the demands of weight-based
economies, others emphasise its ritual or symbolic
significance. These perspectives are not mutually
exclusive, as both economic and symbolic functions
can coexist, shaping the practices and meanings as-
sociated with metal use.

This article explores the fragmentation of metal
objects across Western Eurasia between c. 3000 BCE
and c¢.1000 CE, investigating the interplay be-
tween monetary and ritual theories of fragmenta-
tion. Drawing on evidence from hoards, sanctuaries,
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and archaeological contexts, it evaluates patterns
of fragmentation in Ancient Near Eastern econo-
mies, Roman Republican practices, and Viking Age
hacksilver economies. The article then examines the
»European exception« in the Bronze Age, where
fragmentation has often been interpreted primari-
ly through ritual frameworks. By comparing these
contexts, the study challenges the view that Euro-
pean Bronze Age fragmentation represents a unique
phenomenon disconnected from broader Eurasian
traditions of weight-regulated metal use.

The findings underscore that, at least based on
current research, the »monetary theory of frag-
mentation« provides the most comprehensive ex-
planation for the largest part of the statistical vari-
ability observed in the archaeological record. While
symbolic and ritual interpretations should not be
entirely ruled out, the data predominantly support
the hypothesis that fragmentation served pragmatic
economic purposes.

Metal Fragmentation across Time and Space

in Western Eurasia

Silver Fragmentation
in the Ancient Near East

Silver served as the primary medium of exchange
in the economies of the Ancient Near East from the
Early Bronze Age (c. 3000 BCE) onward. Its role ex-
tended beyond a mere standard of economic value to
an essential element of the economic system, deeply
integrated with trade networks and public adminis-
trations. A distinctive feature of silver in this period
was its utilitarian fragmentation and monetary use
in weight-regulated transactions.

Silver as a Weight-Based Currency

The use of silver in the Ancient Near East revolved
around its role as a medium of exchange, assessed
strictly by weight. Transactions involving silver of-
ten entailed breaking down larger objects — ingots,
jewellery, and other items - in order to obtain small-
er fragments, whose value in weight was equivalent
to the price of the good or service being purchased.
This required thorough metrological control, ensur-
ing its value was determined by its mass rather than
its shape or condition (Powell 1996; Peyronel 2010;
Rahmstorf 2016; Ialongo et al. 2018). Administrative
texts dating to the early 2" millennium BCE explic-
itly use the terms »scrap« (Akkadian $ibirtum) and
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»portion« (sankuttum) to indicate some of the most
common forms in which silver was used in econom-
ic transactions (Arkhipov 2012).

Fragmentation was not a random process but
complied with established weight standards. Anal-
yses of hoards, such as the Middle Bronze Age sil-
ver hoard from Tell Mardikh/Ebla in Syria (c. 2000—
1700 BCE), demonstrate that fragmented pieces
comply with the Mesopotamian shekel of c. 8.3 g (Ia-
longo et al. 2018). This compliance highlights the so-
phisticated economic networks that relied on silver
as a medium of exchange, integrating local and re-
gional trade systems.

Silver and the Ancient Near Eastern Economy

Silver was embedded in a complex economic frame-
work that combined market exchange, redistribu-
tion, and ceremonial gifting. It functioned simulta-
neously as a standard of value, a store of wealth, and
a medium of payment. For example, Old Assyrian
trade texts from Kiiltepe (prov. Kayseri/TR) (c. 2000-
1700 BCE) reveal that silver was central to both small-
and large-scale trade, enabling merchants to import
goods such as tin and textiles, which were then ex-
changed for silver in Anatolia (Dercksen 2021).

This economic model required silver to be uni-
versally recognizable and divisible, leading to the

Nicola lalongo | The Banality of Fragments. Metal Fragmentation through the Ages and the »European Exception«



widespread fragmentation of silver items. The valu-
ation of fragmented silver depended on the accuracy
of scales and adherence to regional weight standards.
This dual reliance on weight and standardisation al-
lowed silver to circulate freely across diverse cultural
and economic zones, from Mesopotamia to the Le-
vant and beyond (Dercksen 2021; Peyronel 2010).

Hoards and the Evidence
for Silver Fragmentation

Hoards provide critical insights into the use and
fragmentation of silver. These deposits, often con-
sisting of ingots, jewellery, lumps and fragmented
pieces, reflect both the practical and symbolic roles
of silver in ancient societies (Peyronel 2019).

Hoards such as those from Acemhdyiik (prov.
Aksaray/TR) and Ebla typically contain a mix of in-
tact and fragmented silver items. The Acemhoyiik
hoard, for instance, includes ingots and fragmented
jewellery, likely kept for further monetary circula-
tion (Ozgiic 1995). The Ebla hoard, with its 171 items
primarily composed of fragments and ingots, un-
derscores the adaptability of silver for weight-based
transactions (Ialongo et al. 2018).

Differences in hoard compositions across regions
might reflect the local adaptation of silver use. While
urban centres often housed standardised ingots, ru-
ral or frontier areas relied more heavily on fragment-
ed silver, highlighting its utility in less formalised
economies (Peyronel 2014).

Ritual and Symbolic Uses of Silver

Beyond its economic utility, silver held significant
ritual and symbolic importance by virtue of its value.
Deposits in sanctuaries and burial contexts often in-
cluded silver items, fragmented or intact, suggesting
their use in votive offerings or funerary practices. For
example, the inclusion of fragmented silver in sanc-
tuaries could symbolise wealth dedication to deities,
reinforcing the societal and spiritual value attribut-
ed to silver (Ozgiic 1995; Peyronel 2014). Such ritual
uses underscore the multifaceted role of silver in An-
cient Near Eastern societies. While it functioned as a
practical medium of exchange, its symbolic associa-

Fragmentation in Greek Sanctuaries and Bronze Age Hoards

tions with wealth and prestige elevated its status in
ceremonial contexts. Silver, however, does not seem
to have ever been ritually fragmented.

Bronze Fragmentation in Italy
during the Republican Age

The Roman Republic’s monetary system was charac-
terised by the coexistence of weight-based practices
and emerging coinage. Non-coined bronze curren-
cy in various forms — the so-called aes — was frag-
mented and used in weight-regulated transactions.
Here I briefly review the role of fragmentation, the
interplay between coins and weight-based bronze,
and the evidence from hoards and sanctuaries, high-
lighting the economic and symbolic significance of
bronze fragments.

Fragments and Coins in the Same Economy

Weight-regulated bronze currency remained cen-
tral to the Roman economy even as coinage gained
prominence. Early legal texts prescribe the payment
of taxes and fines through unstandardised forms
of aes, whose value was assessed through weighing.
Aes was often fragmented to meet specific transac-
tional needs. This fragmentation was not incidental
but deliberate, reflecting the flexibility and adapt-
ability of the weight-based system (Murgan 2014;
2020; Talongo 2024).

More structured forms, such as aes signatum,
introduced an element of standardisation through
cast bars featuring symbols or motifs. Despite their
uniformity, these bars were frequently fragmented,
illustrating the persistent reliance on weight for val-
uation. Even cast coins like aes grave, which embod-
ied state efforts to regulate monetary systems, were
sometimes fragmented to fit the demands of a hy-
brid economy where weight-based practices coexist-
ed with coinage (Neri 2004; Jaia/Molinari 2011).

Evidence from Hoards

Hoard compositions provide crucial insights into the
coexistence of fragmented bronze and coins. These
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deposits reflect the layered nature of the Republi-
can monetary system. Hoards from urban and rural
contexts typically contain a mix of fragmented aes
and coins. Deposits from peripheral areas often lean
heavily on fragmented bronze, highlighting the con-
tinued reliance on weight-regulated practices (e. g.
Bertol/Farac 2012; Bertol 2014). In contrast, urban
hoards show a more prominent presence of coins
(Jaia/Molinari 2011; Murgan/Kemmers 2016).

The inclusion of fragmented coins within hoards
underscores the practical need for flexibility in
transactions. The deliberate fragmentation of aes
grave demonstrates how weight-based practices per-
sisted alongside the increasing use of standardised
currency. This adaptability ensured that both older
and newer forms of currency could meet diverse eco-
nomic needs (Crawford 1985; Yarrow 2021).

Bronze Currency in Sanctuaries

Sanctuaries provide a distinct perspective on the use
of bronze currency, bridging economic and ritual
contexts. The deposition of bronze objects in sacred
spaces underscores their dual role as both practical
currency and symbolic offerings.

Sanctuaries such as Sol Indiges in Torvaiani-
ca, near Rome, and Bitalemi (Gela/IT) have yielded
deposits of aes rude, aes signatum, fragmented bars,
and coins. These finds suggest that bronze curren-
cy was not only used for economic transactions but
also held symbolic value. Fragmentation within
these deposits indicates that weight-based valuation
remained important even in ceremonial contexts
(Jaia/Molinari 2011; Tarditi 2016).

The presence of bronze in sanctuaries often re-
flects votive offerings, whereas the economic value
of both aes and coins blended into its symbolic sig-
nificance. Bronze fragments and coins deposited in
these contexts may represent dedications intended
to demonstrate wealth, fulfil vows, or seek divine fa-
vour. This symbolic role complemented the practical
functions of bronze in economic settings (Murgan/
Kemmers 2016; Tarditi 2016).
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Silver Fragmentation in the Viking Age

The Viking Age, spanning the late 8" to early
11™ centuries CE, was a period of remarkable eco-
nomic dynamism and cultural interaction in North-
ern Europe. At the heart of the Viking economic sys-
tem was silver, which functioned both as currency
and as a medium of social exchange. Hacksilver, in
particular, circulated as weight-regulated currency
together with silver coins produced in Islamic poli-
ties in Europe.

The Role of Hacksilver

The term »hacksilver« refers to pieces of silver, often
fragmented from larger objects such as coins, ingots,
or jewellery. These pieces were cut or broken to serve
as currency within a largely monetary economy in
which the value of silver was quantified by weight
(Kruse 1988; Kershaw 2014).

Archaeological evidence from sites such as Kau-
pang (Vestfold County/NO) and Hedeby (Kr. Schles-
that weighed
silver, including hacksilver, was a cornerstone of

wig-Flensburg/DE) demonstrates
economic transactions. The widespread use of stand-
ardised weights highlights the sophisticated sys-
tems in place for regulating silver trade (Kilger 2008).

Silver Coins and Hacksilver:
Complementary Systems

In Viking Age Scandinavia, hacksilver and silver
coins coexisted, reflecting the interplay between
bullion and coin economies. While regions such as
England operated primarily within a coin-based
system, the influx of foreign coins, especially Islam-
ic dirhams, into Scandinavia led to their frequent
fragmentation. This practice transformed coins into
hacksilver, integrating them into the weight-based
economy (Merkel 2016; Kershaw 2017).

The dual-currency system of the Danelaw in Eng-
land, where both bullion and coins circulated, exem-
plifies this integration. Here, Scandinavian settlers
maintained their traditional weight-based practices
while adapting to the local coinage systems. Coins
often served as a reserve of silver that could be melt-

Nicola lalongo | The Banality of Fragments. Metal Fragmentation through the Ages and the »European Exception«



ed down or fragmented to meet the demands of the
weight-based economy (Kruse 1988; Kershaw 2017).

Hacksilver in Hoards

Hoards typically contain a mix of coins, ingots, jew-
ellery, and hacksilver. Their composition provides
insights into the economic practices and cultural
values of Viking societies. The Barrow-in-Furness
(Cumbria/GB) and Silverdale hoards (Lancashire/
GB), for instance, illustrate the accumulation of
wealth through plunder, trade, and tribute. The
inclusion of fragmented silver alongside intact ob-
jects suggests both the practical and symbolic roles
of silver in Viking society (Kershaw 2014). Similarly,
hoards from the large settlements of Kaupang and
Hedeby highlight the use of silver as a versatile me-
dium for both large-scale and everyday transactions
(Kilger 2008; Merkel 2016).

In many hoards, the deliberate fragmentation of
silver is evident, with pieces cut to specific weights.
This practice aligns with the use of standardised
weights and indicates a high degree of economic

The »European Exception«

Fragmentation theories on diverse pre- and proto-
historic contexts in Western Eurasia are remarkably
aligned in interpreting metal fragments as money.
The act of fragmentation serves the main purpose of
producing easily manageable pieces of metal - any
metal, precious or less so - whose exchange value
was assessed through weighing. At the same time,
hackmetal money still retains symbolic value and
occurs in ritual contexts.

The scholarly tradition on metal fragmentation
in Bronze Age Europe follows a different path. The
deliberate destruction of objects has been predomi-
nantly interpreted as a symbolic or ritual act, reflect-
ing social, religious, or cosmological meanings rath-
er than economic pragmatism (Brandherm 2018).
Studies emphasising the economic underpinnings of
fragmentation also have a long tradition, but they
always remained somehow on the fringes of the ac-

Fragmentation in Greek Sanctuaries and Bronze Age Hoards

sophistication. The variability in hoard composition
across regions further underscores the adaptabil-
ity of Viking economic systems to local conditions
(Kruse 1998; Kilger 2008).

Regional Variations and Long-Distance Trade

The Viking Age economy was deeply interconnect-
ed with long-distance trade networks that extended
from the Islamic Caliphate to the British Isles and
the Baltic. Islamic dirhams, often found in frag-
mented form, played a crucial role in these networks,
serving as both currency and a source of raw silver.
At Kaupang, the inflow of dirham silver marked a
shift towards greater reliance on weighed silver. This
trend mirrored broader economic changes in Scandi-
navia, where increased silver availability from east-
ern trade routes facilitated economic expansion and
urbanisation. Hedeby, another major trading hub,
also underscores the significance of imported silver.
Archaeometric analyses reveal extensive recycling
and refining of foreign silver to meet local economic
demands (Merkel 2016).

ademic discourse, at least until very recently. Here I
do not address the connection between fragmenta-
tion and recycling. In recent times, such a connec-
tion has not been the focus of interpretive syntheses,
and lost much of its popularity in favour of ritual
interpretations. Nonetheless, the recycling hypothe-
sis is usually considered a likely option alongside the
prominent ritual explanation, although with some
exceptions (e. g. Hansen 2016).

This section critically examines these interpre-
tations, focusing on well-known, influential studies
addressing ritual theories of fragmentation, enchain-
ment, and monetary frameworks. By comparing the
European case to the broader Eurasian framework, it
builds the groundwork to evaluate whether the Eu-
ropean Bronze Age truly represents an exception or
if similar economic mechanisms underlie the frag-
mentation phenomenon.
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The Ritual Theory
of Fragmentation

The deliberate fragmentation of metal objects dur-
ing the European Bronze Age is often seen as a sym-
bolic practice deeply embedded in the social and re-
ligious fabric of the period. The intentional breaking
of metal objects is often thought to transform them
from functional items into symbols of social, ritual,
and cosmological significance.

Objects like swords, axes, ornaments, and tools,
which held practical value in daily life, were delib-
erately rendered unusable. This act of breaking sig-
nified the »death« of the object, allowing it to tran-
scend its functional role and take on a new identity
within a ritual or symbolic context. According to
some scholars, fragmentation could mirror human
life cycles, with objects undergoing a process of de-
struction akin to death and a subsequent rebirth in
the spiritual or communal sphere (Metzner-Nebel-
sick 2012; Bruck 2016).

An important symbolic dimension of fragmenta-
tion is the pars pro toto argument, where a part of
the whole object, representing its entirety, is dedi-
cated in hoards. The deliberate separation of frag-
ments may have allowed certain pieces to circulate
as symbols or retain the power of the original whole.
This practice imbued individual fragments with a
shared or residual connection to the complete item,
creating a physical and symbolic link across time
and space (Bradley 2013; Hansen 2016).

Such symbolism is sometimes connected to the
broader worldview of Bronze Age societies, where
material objects were often imbued with life-like
qualities. Fragmentation, then, may have been seen
as a way of »freeing« an object’s essence or spirit,
allowing it to participate in rituals meant to medi-
ate between humans and the divine (Nebelsick 2000;
Bradley 2013).

Ritual Violence and Performance
L. Nebelsick (2000) introduces the concept of »ritual

violence« to describe the deliberate and often dra-
matic destruction of metal objects in Bronze Age
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hoards. In a few cases, weapons, tools, and orna-
ments exhibit signs of systematic and purposeful
damage — bent swords, shattered axes, and twisted
bracelets are common features in these assemblages.
Such destruction was systematic; it often involved
methods that showcased skill and intention, such as
heating and bending metal until it fractured or de-
livering precise blows to specific parts of an object
(Bradley 2013; Hansen 2016).

This alleged ritualised violence is assumed to
carry significant symbolic weight. The act of break-
ing an object could serve as a performative gesture,
expressing themes of sacrifice, transformation, and
renewal. By destroying valuable items in controlled
and visible ways, participants in these rituals re-
inforced communal identities and social cohesion
(Metzner-Nebelsick 2012; Bradley 2013). The inten-
tionality of these acts, as argued by R. Bradley, aligns
with broader ritual practices where destruction was
not wasteful but rather deeply meaningful.

Fragmentation and Social Hierarchies

Fragmentation is generally thought to have been
orchestrated by social elites who controlled the
production and use of valuable metal objects. As
C. Metzner-Nebelsick (2012) argues, these elites often
directed rituals involving the destruction of wealth,
using these acts to display their power and rein-
force their status (Metzner-Nebelsick 2012; Bradley
2013). By breaking and offering valuable items, they
demonstrated their ability to transcend material
wealth and act as intermediaries between their com-
munities and the divine (Metzner-Nebelsick 2012;
Briick 2016).

This control over fragmentation could also serve
to redistribute social value. In societies with sig-
nificant economic inequalities, the destruction of
high-value items in public rituals may have func-
tioned as a means of levelling wealth disparities, at
least symbolically. The act of fragmentation thus
carried both social and political implications, rein-
forcing communal ties while legitimising the au-
thority of those who directed the rituals (Nebelsick
2000; Bradley 2013).
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The Relationship between Fragmentation
and Deposition

Although the act of fragmentation can be studied in
isolation (Brandherm 2018), it is often considered to
be deeply intertwined with the practices of deposi-
tion and hoarding. Fragmented objects were rarely
left in isolation; they were typically collected and de-
posited in rivers, bogs, or dryland hoards. This inter-
play between fragmentation and deposition would
underscore the deliberate and meaningful nature of
both practices (Bradley 2013; Hansen 2016).

Fragmentation is also sometimes seen as a pre-
requisite for deposition. By breaking objects, their
creators or owners prepared them for their final
journey, removing them from the sphere of human
use and rendering them suitable for the divine or an-
cestral realms (Bradley 2013; Briick 2016). In some
cases, fragmented items were deposited alongside
intact objects, suggesting a complex interplay of
meanings. As Bradley notes, the juxtaposition of
broken and complete items in hoards may reflect
differing ritual purposes or stages of an object’s life
cycle (Metzner-Nebelsick 2012; Bradley 2013).

The Enchainment Theory
of Fragmentation

J. Chapman’s »Fragmentation in Archaeology«
(2000) presents a comprehensive framework for un-
derstanding fragmentation in prehistoric contexts,
emphasising its social and symbolic dimensions.
Chapman’s focus on deliberate breakage as a key el-
ement of material culture aligns with several ideas
in the articles analysed previously but also diverges
in meaningful ways, particularly regarding the the-
oretical underpinnings and the integration of the
concept of enchainment.

Alignment with Ritual and Symbolic
Interpretations

Chapman’s argument that fragmentation is cen-

tral to the social practices of prehistoric communi-
ties resonates strongly with the views expressed by

Fragmentation in Greek Sanctuaries and Bronze Age Hoards

authors such as Briick (2016), Nebelsick (2000), and
Metzner-Nebelsick (2012). Like these authors, Chap-
man rejects the notion that fragmentation was pure-
ly accidental or utilitarian. Instead, he emphasises
the structured nature of fragmentation and its de-
liberate use in creating and reinforcing social rela-
tionships.

Chapman’s notion that fragmented objects
maintain a connection to their original whole aligns
closely with the pars pro toto argument presented in
Briick’s and Bradley’s works. For Chapman, the frag-
mented parts of objects act as material extensions
of relationships, connecting individuals across time
and space.

Divergence in Theoretical Frameworks

Despite these similarities, Chapman’s approach
diverges from other authors in significant ways,
particularly through his theoretical emphasis on
enchainment and accumulation. While others pri-
marily focus on the symbolic and ritual dimen-
sions of fragmentation, Chapman frames it within
a broader anthropological context, drawing on con-
cepts such as inalienability and the fractal nature of
social identities.

Chapman’s concept of enchainment introduces a
dynamic framework where fragmented objects are
not merely symbolic but serve as active agents in
creating social bonds. This perspective goes beyond
the ritual emphasis found in Nebelsick (2000) and
Metzner-Nebelsick (2012) by suggesting that frag-
mentation is integral to the negotiation of social re-
lationships over time. In this sense, fragmentation is
not just an endpoint but a process that continuously
reshapes social and material networks.

Unlike the authors who emphasise deposition
and ritual contexts, Chapman dedicates significant
attention to the role of accumulation in prehistor-
ic societies. He argues that fragmentation allows for
the creation of »object sets« that are key to both in-
dividual and collective identity formation. This idea
diverges from Bradley’s (2013) focus on deposition
as the culmination of fragmentation, proposing in-
stead that fragmented objects retain agency even
within accumulated contexts.
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The Monetary Theory
of Metal Fragmentation

The monetary theory of fragmentation assumes that
the deliberate breakage of bronze objects in the Eu-
ropean Bronze Age was closely tied to the commod-
ification of metal and its use as weight-regulated
money. By breaking objects into standardised frag-
ments, communities created divisible and portable
units of exchange that facilitated trade and the ac-
cumulation of wealth.

Fragmentation as a Mechanism
for Commodification

The intentional breaking of bronze objects into
smaller, manageable pieces allowed metal to tran-
sition from a material used for tools, weapons, and
ornaments to a commodity with standardised value.
Ch. Sommerfeld (1994) emphasises that fragmented
pieces from hoards often conform to specific weight
standards, indicating their use as a form of money.
This standardisation of fragments enabled commu-
nities to use them as a medium of exchange in trade,
much like aes and early coinage in later periods (Pri-
mas 1986; Sommerfeld 1994).

This practice also correlates with the adoption
of weighing technologies across Europe. Ch. Pare
(2013) highlights the importance of weighing scales
and standard weights, which were first introduced
in Mesopotamia and later adopted in Europe during
the Bronze Age. These tools allowed communities to
quantify fragmented metal precisely, facilitating its
integration into complex trade systems. The deliber-
ate fragmentation of objects, when combined with
weighing, created a shared system of value that ena-
bled efficient and consistent transactions (Pare 2013;
Rahmstorf 2016).

Weight-Based Regulation

Weight-based regulation was central to the com-
modification of fragmented metal. R. Peroni (1998)
suggested that many fragmented pieces found in
European hoards conform to consistent weight
units. M. Primas (1986) discusses the intentionali-
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ty of weight calibration in Bronze Age hoards. She
notes that several hoards contain fragments that
correspond to multiples or fractions of recurrent
weight values, underscoring their function as trada-
ble units. For example, sickle fragments in Northern
Europe frequently match specific weight categories,
suggesting their deliberate fragmentation for use in
economic transactions (Malmer 1992; Primas 1986).

Weight-based regulation also highlights the
technological advancements of Bronze Age societies.
Ch. Pare (2013) and L. Rahmstorf (2006) argue that
the use of fine balances and small weights indicates
an increasing emphasis on accurate measurement.
These tools facilitated the creation of fragments that
adhered to recognized standards, ensuring their ac-
ceptance across diverse trade networks.

The Role of Fragmentation in Trade

Fragmented metal played a vital role in facilitating
long-distance trade by providing a portable and di-
visible means of exchange. Sommerfeld (1994) notes
that many hoards containing fragmented objects are
located near possible trade routes or resource-rich
regions, suggesting that fragmentation was integral
to interregional trade networks. For example, the
distribution of sickles and torcs across Central and
Northern Europe would align with key trade hubs,
reinforcing their role as standardised commodities
(Sommerfeld 1994; Peroni 1998).

Pare (2013) argues that fragmented metal served
as a medium of exchange, particularly in the trade of
high-value goods such as tin, amber, and exotic ma-
terials. By enabling the quantification and commod-
ification of metal, fragmentation allowed Bronze
Age communities to establish more complex and ef-
ficient economic systems (Pare 2013).

The Intersection of Economy and Ideology

The use of fragmented metal as money would re-
flect not only economic pragmatism but also ide-
ological shifts. Pare (2013) and Sommerfeld (1994)
suggest that the deliberate fragmentation of objects
into tradable units was influenced by both practical
and cultural factors. Fragmentation could also have
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allowed communities to redistribute wealth within
groups and facilitate the negotiation of social or re-
ligious obligations through the exchange of stand-
ardised pieces. This process bridged the economic
and social spheres, reinforcing the role of metal as a
carrier of symbolic and practical value (Sommerfeld
1994; Malmer 1992).

Primas (1997) argues that the creation of
weight-standardised fragments represents an early
form of economic ideology, where value became ab-
stracted from the object itself and linked to its meas-
urable properties. This abstraction marked a signifi-
cant departure from earlier forms of wealth exchange,
such as gift-giving, and laid the groundwork for more

formalised economic systems in later periods.

Quantitative Patterns in Metal Fragmentation
in Bronze Age Europe: Archaeological Evidence

Here 1 briefly introduce recent evidence of met-
al fragmentation in Europe during the Bronze Age,
emphasising measurable characteristics and statis-
tical patterns observed across Europe. The focus is
on quantitative data, including fragmentation rates,
weight distributions, spatial analyses, and hoard
compositions.

Fragmentation Rates and
Chronological Trends

Quantitative studies reveal an increase in the rate
of fragmentation over time. In continental Europe,
during the Early Bronze Age (2300-1500 BCE),
hoards typically contained complete objects, com-
prising over 90 % of recorded assemblages. By the
Late Bronze Age (1300-800 BCE), fragmented items
accounted for 75-80 % of deposits (L.ago 2020; Talon-
go/Lago 2021). This shift coincides with the spread
of weighing technology, suggesting a relationship
between metal fragmentation and evolving econom-
ic systems.

Knight’s (2019 and in this volume) analysis of
British assemblages supports these findings, docu-
menting a marked increase in the deliberate destruc-
tion of weapons, particularly swords and spearheads,
during the Late Bronze Age. These objects exhibit
signs of bending, crushing, and deliberate breakage
prior to deposition.
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Weight-Based Regulation and
Standardisation

Statistical analyses of fragmented bronze objects
demonstrate strong alignment with weight systems.
The Cosine Quantogram Analysis (CQA) of hoards
in Central and Southern Europe identifies recurring
weight peaks at intervals of c. 10 g, corresponding to
a pan-European weight unit (9.4-10.2 g) consistent
with balance weights from the same period (Ialongo/
Lago 2024; see also Lago in this volume).

Experimental studies corroborate these findings.
G. Lago et al. (2023) conducted controlled fragmen-
tation of replica sickles, producing fragments that
conformed to established weight intervals. These
results match data from 1,500 archaeological sickle
fragments, confirming that weight regulation was
a deliberate practice in the fragmentation process.
The widespread adoption of this practice across di-
verse regions indicates a shared metrological system,
likely tied to the development of long-distance trade
networks.

Finally, quantitative analyses reveal regular sta-
tistical patterns in fragments. The weight values of
metal fragments in hoards are log-normally distrib-
uted, an outcome that simulations demonstrate can-
not be due to chance (Ialongo/Lago 2024).
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Fragmentation and Hoard Composition

Objects in British hoards appear to be randomly col-
lected, with no clear evidence of selection criteria
(Wiseman 2018). This suggests that hoards reflect
a statistically significant sample of all the forms in
which bronze circulated at the time of their deposi-
tion.

By the Late Bronze Age, fragmented objects ac-
counted for the majority of items in hoards. Anal-
yses of Italian hoards (Lago 2020) and Central Eu-
ropean deposits (Ialongo/Lago 2024) indicate that
fragments typically constituted 75-80 % of the total
assemblages.

The data show that every object could be frag-
mented, with no exception (see Lago, this volume).
Tools (e. g. sickles, chisels) and ingots are the most

Discussion and Conclusions

Metal fragmentation across Western Eurasia reflects
a blend of economic and symbolic practices, but the
evidence strongly supports weight-regulated mone-
tary use as the primary driver. Here I summarise the
findings, emphasising the monetary theory’s ability
to explain the majority of the data while acknowl-
edging the potential coexistence of ritual practices.

The data from Bronze Age Europe show that:

1) metal fragments comply with multiples of a
weight unit;

2) hoards rarely contain matching fragments of the
same object (c. 5 %);

3) the selection of fragmented objects in hoards is
random;

4) all known object types are fragmented;

5) the weight values of bronze fragments are
log-normally distributed.

The role of theory is to explain the observed data. It
follows that a reliable theory of fragmentation must
provide satisfactory explanations for the observed
archaeological evidence. The monetary theory of
fragmentation is clearly the best-suited one to fulfil
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commonly fragmented items in many hoards.
Weapons, including swords and spearheads, are
also frequently found as fragments, particularly in
Northern and Western Europe. Knight’s (2019) ex-
perimental studies demonstrated that such weapons
were often intentionally damaged through bending
or crushing prior to deposition, suggesting consist-
ent fragmentation practices across regions.

One striking pattern is the low occurrence of
matching fragments within the same hoard. N. Ia-
longo and G. Lago (2021) report that less than 5 % of
fragmented objects in Italian and Central Europe-
an hoards can be reassembled, indicating that frag-
ments were widely circulated before deposition. This
suggests a complex life cycle for fragmented objects,
involving multiple exchanges or uses before their fi-

nal deposition.

this criterion. Bronze fragments comply with weight
systems because weight was the measure of their
value. Matching fragments in hoards are rare be-
cause the purpose of fragmentation was circulation,
not deposition. All types of objects are fragmented
because the original shape was irrelevant to deter-
mine the monetary value of fragments. And final-
ly, their weight values are log-normally distributed
because supply, demand, income, and consumption
were as well (Ialongo/Lago 2024).

The ritual theory, on the other hand, explains
very little. Weight-based regulation is never men-
tioned, and hence has no role in this theory. It as-
sumes selection of the objects to be fragmented, but
all objects eventually are. It also assumes that frag-
mentation is random, but the data clearly show that
it is not. The ritual theory only offers explanation for
the rarity of matching fragments in the same hoard,
through the pars pro toto argument. This argument,
however, relies on a circular argumentation: pars
pro toto of symbolically-charged objects are buried
in hoards because hoards are votive depositions, and
hoards are votive depositions because they contain
pars pro toto of symbolically-charged objects. The ar-
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gument is, at the same time, proof and consequence
of the ritual nature of hoards.

In summary, there is no evidence that the frag-
mentation phenomenon in Bronze Age Europe has
a different explanation than metal fragmentation in
any other historical period across Western Eurasia.
That is, the main function of metal fragmentation in
Bronze Age Europe was likely to produce weight-reg-
ulated fragments to be used as money.

The ritual hypothesis, however, must not be dis-
missed altogether (Brandherm 2018). The data ex-
clude that ritual fragmentation was the rule, but
this neither means that hackmetal money could not
have been employed in rituals, nor that ritual frag-
mentation never occurred. In other words, the evi-
dence simply shows that monetary fragmentation is
responsible for the largest part of the statistical vari-
ability of the data, but it does not exclude that differ-
ent processes were concurrently at work. We might
not be able to pinpoint these different processes yet
because their quantitative footprint is hidden behind
the stronger visibility of monetary patterns of frag-
mentation. As fragmentation patterns in Bronze Age
Mesopotamia, Republican Italy, and Early Medieval
Northern Europe demonstrate, hackmetal money
often finds its way in ritual contexts, and is always
charged with symbolic meaning simply by virtue of
it being money. The current difficulty in pinpointing
statistically-relevant, ritual fragmentation patterns
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might simply depend on the fact that quantitative
research aimed at disentangling different purposes
of fragmentation is still in its infancy (Knight 2021;
Lago 2020; Lago et al. 2023).

Enchainment theory, on the other hand, has a
remarkable point of contact with the monetary the-
ory of fragmentation. While it still does not account
for the statistical variability of the data, the idea
that fragments fulfil a performative role in creating
bonds between human agents pretty much describes
what money does in practice. Money was never the
cold and impersonal tool that many archaeologists
believe it to be. It creates bonds between individuals
that are mediated by power, trust, and kinship, and
it does it through one of the most common - and
frankly banal - instances of social relationships: eco-
nomic transactions (Bloch/Perry 1989; Beckert 2011;
Baron/Millhauser 2021).

In conclusion, while the monetary theory of frag-
mentation emerges as the most robust framework for
explaining the majority of the evidence, this does not
negate the complexity of the phenomenon. Future
research should continue refining methodologies to
disentangle the interplay of economic, ritual, and
social practices. By bridging the gaps between quan-
titative data and theoretical interpretations, we can
deepen our understanding of the nuanced roles that
metal fragments played in the societies of Bronze
Age Europe and beyond.
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