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Although fragmentation is a distinctive feature of Late Bronze Age hoards, little research into scrapping has 
been carried out so far. �e article reviews the most important aspects of fragmentation in Late Bronze Age 
hoards and discusses a number of characteristic conclusions which are drawn from the archaeological evidence. 
Recurring patterns in the archaeological record evidently re�ect manifold facets of hoarding, both in economic 
as in religious terms. In contrast, patterns in the way of interpreting hoards rather seem to mirror preconcep-
tions of what the Bronze Age world would have looked like. A less dogmatic approach in explaining fragmen-
tation in Late Bronze Age hoards is suggested.
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BenchØ la frammentazione sia una caratteristica distintiva dei ripostigli della tarda età del Bronzo, limitata 
attenzione Ł stata dedicata �nora alle tecniche e alle pratiche della frammentazione e della rottamazione del 
metallo. L�articolo riconsidera i piø signi�cativi aspetti della frammentazione nei ripostigli del Tardo Bronzo 
e commenta una serie di conclusioni basate sull�evidenza archeologica. Modelli ricorrenti nel record archeolo-
gico ri�ettono evidentemente multiformi aspetti dei fenomeni deposizionali, in termini sia economici sia reli-
giosi. I modelli proposti per l�interpretazione della natura dei ripostigli rispecchiano invece talora preconcetti 
relativi a come doveva essere strutturato il mondo nell�età del Bronzo. ¨ qui suggerito un approccio meno dog-
matico al fenomeno della frammentazione nei ripostigli del Tardo Bronzo.

P����� ������

Tarda età del Bronzo; ripostigli di rottami; modelli interpetativi
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and function. Casting debris, casting jets, 
miscasts and bronzes in an as-cast condition 
do occasionally occur, although rather rarely.

�	 Many hoards contain bun-shaped ingots 
made of pure copper. Lumps of molten 
bronze are much smaller and generally very 
seldom, and so are tin and lead ingots. Silver 
never appears, gold only in very few cases.

�	 Counting the objects by number, scrap 
comes in the �rst place, followed by intact 
objects and copper ingots. If we take the 
weight of the metal, copper ingots are the 
heaviest and in this respect the most import-
ant part of the hoard.

�	 �e scrapped bronzes have been intentional-
ly damaged or destroyed. �e breakage does 
not result from everyday use. 

�	 �ere is no pattern in the distribution of weight 
or length of the fragmented objects. In this re-
spect breakage seems to be entirely random.

�	 Most fragments do not �t together. Joining 
parts are extremely rare. �is does not mean, 
however, that each object is represented by 
just one fragment.

�	 Sometimes it is stated that edges are fre-
quently worn and blunt. �is cannot be 
con�rmed from the author�s own examina-
tion, however.

�	 Massive and compact bronzes like palstaves 
or winged axes are more o�en intact than 
�ne objects. 

�	 Tall objects like swords are always broken, 
small objects only sometimes. Generally 
there are very few objects larger than 15 cm. 

�	 Hollow objects like sockets are very o�en 
crushed. If the sockets are le� intact, there is 
sometimes a blade or some other small object 
inside. �is is mainly the case with axes, but 
not so o�en with spearheads.

�	 Shafts and handles have been removed be-
fore destruction.

�	 In a few cases it has been observed that the 
bronzes were stored in separate portions ac-
cording to their metal, that is heavily alloyed 
bronzes had been sorted out from the rest.2

2	 E.g. in Egham, Surrey: N������ 1990.

�e debate over how to interpret metalwork depo-
sitions has been going on for more than a century, 
and it has nothing lost in terms of �erceness and 
controversy. Much research has been carried out on 
hoards, leading to many valuable insights with re-
gard to their variety in content, size, composition, 
quality of objects, location of deposition and many 
other aspects more. Interpretational models, how-
ever, are surprisingly dogmatic, generalizing and 
irreconcilable with respect to alternative explana-
tions. �ere is a profound disagreement over what 
hoards really are, what they are standing for and 
what they possibly mean.

Much of the controversy is focused on the prob-
lem of fragmentation, manipulation and destruc-
tion of objects which is so typical for Late Bronze 
Age hoards. Evidently, the interpretation of frag-
mentation does not so much rely on factual evi-
dence, but on preconceptions about the heuristic 
value of the archaeological record. �is is in itself a 
result of more general ideas as to what archaeology is 
all about, what it is good for and what it should pos-
sibly contribute to our knowledge of the past, and 
�nally the role of archaeologists in society.

Fragmented objects are a characteristic fea-
ture of hoards of the final stages of the Bronze 
Age. Late Bronze Age hoards from central and 
north-western Europe are a good case in point.1 
As a matter of fact most hoards contain a wide va-
riety of broken, bent, crushed or damaged bronz-
es (fig. 1). There are exceptions to this, indeed, i.e. 
hoards consisting of intact objects. These com-
prise mainly vessels, ornaments or weapons, and 
sometimes combinations of these, namely vessels 
and ornaments or vessels and weapons (but hard-
ly ever ornaments and weapons). 

Usually scrap hoards share a number of features:

�	 �e hoards contain a mixture of objects 
old and new, or rather damaged and intact. 
Many if not most objects are scrap, i.e. they 
are damaged to an extent that rules out any 
further use in terms of their original purpose 

1	 For an overview cf. H��� 1997; M������� 2006; 
D���� 2013; B����� 1961; G������ 1981; B������� 
1984; for Italy cf. L��� 2020; see also the database of the 
Portable Antiquities Scheme: www.�nds.org.uk.
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Bronze may be e�ortlessly smashed into pieces 
if it is heated to around 400-600°C.4 However, very 
few pieces show the characteristics of this technique 
of fragmentation, i.e. extremely sharp edges similar 
to shards of glass. Instead of heat people were ob-
viously using mechanical force in order to destroy 
bronzes, or possibly both techniques simultaneous-
ly. As this is a recurring task requiring some basic 
knowledge about the properties of metal artefacts, 
people developed routines in breaking the objects, 
particularly the more solid-ones. �is is why frag-
ments of a certain type of artefact, such as swords or 
axes or sickles and the like, always look very similar. 
Smaller objects like bracelets, brooches, pins, ra-
zors and knives usually show traces of bending and 

4	 S���� 2014.

Although fragmentation is a prominent fea-
ture of Late Bronze Age hoards, there is surpris-
ingly little systematic research into the techniques 
of scrapping.3 Generally fragmentation was carried 
out by breaking the objects or cutting them into 
pieces. For this, tools with a sharp edge were being 
used, such as chisels and axes, and sometimes blunt 
objects like hammers. Marks on the bronzes result-
ing from sharp blows are ubiquitous, and so are 
traces of hammering. Fragmentation techniques 
include smashing, squeezing, bending, breaking, 
twisting, cutting, chopping and the like. On the 
other hand, traces of �re as a means of destruction 
are extremely rare. 

3	 G�������, L������ 2008; �������� 2008; R��� 
2011; K����� 2019; K����� 2021.

F����� 1 
Hoard from KeriØro (Belle-˛le, Morbihan) (a�er B�����, F��� 2009, p. 289, �g. 8).
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F����� 2
Axes from the Petters Sports Field hoard (Egham, Surrey) (a�er N������ 1990, pp. 37, �g. 6,52; 42, �g. 8,62).

F����� 3
Casting jets from the Petters Sports Field hoard (Egham, Surrey) (a�er N������ 1990, p. 69, �g. 16,43.87).
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Most objects are damaged beyond repair. 
While there are some traces of use wear, the condi-
tion of the broken objects is a result of intention-
al destruction. Scrapping has been carried out by 
hammering and bending. One axe has chop-marks 
in the top of its mouth executed prior to cracking 
and distortion of the upper body, obviously caused 
by using another axe in removing the wooden ha� 
(�g. 2). Together with a failed casting and some 
casting debris everything seems to �t perfectly into 
the chaîne opØratoire of metalworking, that is the 
collection of metal and scrap ready for melting 
down. �is may be con�rmed by the fact that the 
hoard had been buried in two caches according to 
the alloys used, demonstrating that it was the met-
al itself and not the artefact that was of interest to 
the person hiding it away. 

Manipulation and destruction may readily be 
explained as a way of preparing material for melting 
down. �is is especially true for actions like crushing 
hollow objects, as this will reduce enormously the 
amount of energy necessary for melting. Bending, 
twisting and adding cut-marks are methods of test-
ing the properties and qualities of an object before 
using it for casting new objects. Sockets of axes may 
have served as a tool in breaking objects, especially 
knives and other blades. �e re-use of objects in a 
manner for what it had not been designed is a typical 
feature of these hoards. In the Petters hoard there is 
a casting jet used as a punch, and another-one ex-
ploited as a rasp (�g. 3). Otherwise, metalworker�s 
tools are generally missing in scrap hoards. �is is no 
surprise, as a cra�sman would always keep his tools 
apart and never mix them with raw material. 

As speci�c objects require speci�c alloys, either 
due to the properties of the object itself or in order 
to facilitate the casting process, bronze founders se-
lect speci�c objects from their stock of metal before 
melting them down.9 Inasmuch scrap is much more 
useful for them than bronze ingots, because one can 
tell from the object what type of alloy it will proba-
bly contain. For a metalworker this is a central ques-
tion, indeed. Much of the manipulation of bronzes 
will have taken place already when new objects were 
received by the founder in order to �nd out if it was 

9	 S���� 2014; D������ 2017.

twisting, but also cut-marks. Although objects dif-
fer in size, there is de�nitely no preference for par-
ticular lengths or weights, apart from the fact that 
very large items are generally missing. While frag-
ments from one and the same hoard are more likely 
to correspond to a common size and weight, it is 
obvious that the production of standardized scrap 
had not been intended.5

Although there are patterns of fragmentation, 
we must keep in mind that they do not tell us much 
about the intention underlying manipulation and 
destruction. Whatever the purpose of destruction, 
the techniques were invariantly the same, due to 
the physical properties of the artefacts. Other as-
pects of destruction are more revealing, like the 
fact that handles and ha�s had been invariantly 
removed before fragmentation. It shows that the 
destruction of an axe had not been accomplished 
by breaking the handle and chopping o� the edge 
for example. �is particular pattern of destruction 
can only be seen in depositions that di�er in every 
respect from the classical type of scrap collection.6 
In the hoard from Stoke Ferry (Norfolk) all frag-
ments are joining, the hilts of the swords are not 
broken and the sockets of the spearheads have not 
been squeezed.7 Not surprisingly, the weight and 
length of the objects do not �t the random pattern 
that can be observed in scrap hoards.

�e hoard from the Petters Sports Field in 
Egham (Surrey) is a good example for a standard 
scrap hoard of the Late Bronze Age in Britain.8 
�is is one of the very few hoards found while ex-
cavating a settlement site. It is, therefore, complete 
and perfectly recorded. �e hoard contained 78 
objects weighing 7.3kg, mainly axes and swords, 
additionally a few knives and spearheads, two 
gouges, three sickles, four fragments from vessels, 
some pieces of metalworking debris and �nally 
two ornaments, which is very unusual for British 
hoards. Bun-shaped copper ingots are missing in 
the Petters hoard.

5	 M������ 2001; W������ 2018; for a di�erent view 
see I������, L��� 2021.

6	 B�������� 2018; M���� 2013.
7	 H��� 1997, p. 245, no. 248, pls. 34-35.
8	 N������ 1990.
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as alloys. It is therefore no surprise that scrap hoards 
appear in the archaeological record at the same time 
as bronze alloys do. Hoards of copper artefacts of 
the Copper and Early Bronze Age do not contain 
fragmented objects.11

Scrapping is also a means of preparing the ex-
act quantity of metal needed for a new casting. 
Obviously, hoards were accumulated over some 
time, with repeated additions and extractions of 
material.12 �is way of continuously adding and 
selecting objects leads to the well-known mixture 

11	 H��� 2008; K�������, K����� (eds.) 2017.
12	 D������ 2017.

good or bad quality. �e partly mechanical (instead 
of entirely thermal) destruction of bronzes may be 
explained by the founder�s curiosity for the met-
al�s properties, particularly for its level of lead and 
tin. Bending, twisting, smashing and breaking the 
objects provided important information about the 
metal added to the founder�s stock. 

�is only works with alloys like bronze. Copper, 
on the contrary, does not become more brittle when 
heated. Accordingly, crushing copper requires dif-
ferent techniques.10 Besides, there is no need to test 
the speci�c qualities of pure metals in the same way 

10	 M��� 2019.

F����� 4
Excessively hammered objects from Nantes, La prairie des mauves (Loire-Atlantique) (spearheads, le�) and from Egham, 
Petters Sports Field (Surrey) (sword tip, right). Not to scale (a�er B�����, M���� 2009, p. 192, �g. 6 and N������ 
1990, p. 56, pl. 6).
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ment. �e next step is to look for objects that have 
been excessively manipulated, which are in turn tak-
en as evidence for the non-functional nature of the 
hoard as a whole.16

Indisputably, there are some objects in Late 
Bronze Age scrap hoards that have been excessively 
damaged. Yet, they are very few in number. In the 
Petters hoard, there is one single object out of 78 
pieces that has been damaged in that very special 
way.17 �is does not seem to be su›cient evidence 
for categorically denying any practical purpose of 
fragmentation. Nevertheless this is a very popular 
position. Sometimes there is an attempt of support-
ing the line of argument by using a downright sug-
gestive language. Speaking about scrapped objects, 
Louis Nebelsick rhetorically asks how to:

explain the signs of explosively exaggerated feats of 
strength, the evidence for interrupted and ill-consi-
dered sequences of action and the signs of hurried, 
blind violence. �is evidence for egregious demo-
lition all points to a context of uncontrolled rage, 
euphoric frenzy and ecstatic violence.18

Frequently in a next step the practical purpose of all 
scrap hoards is contended. �is is again a very pop-
ular approach, although it stands in stark contrast 
to the archaeological evidence. �e inductive basis 
for this line of argumentation is simply too weak. 
It does not follow from a few inexplicably damaged 
bronzes that thousands of scrap hoards have noth-
ing to do with metalworking. Sometimes the whole 
argument against scrapping as a technical procedure 
is based on a single lump of partly molten bronz-
es from a Swiss lake-dwelling (�g. 5).19 Valentin 
Rychner rightly states that treating bronzes in this 
way has nothing to do with metal recycling.20 �ese 
lumps, which are also known from the river Seine 
and the river �ames, have nothing in common 
with scrap hoards.21

16	 E.g. N�������� 2000.
17	 N������ 1990, p. 56, pl. 6.
18	 N�������� 2000, p. 163.
19	 H����� 1991, p. 162; H����� 1994, p. 363.
20	 R������ 2001.
21	 H��� 2017.

of pieces not �tting together. �erefore, what we 
see today is only the last moment of a process of ac-
cumulation at the time of deposition (for whatev-
er reason). Rob Wiseman calculated from the ran-
dom accumulation and fragmentation of objects 
in hoards that about 85-95 % of the total metal 
available must have been temporarily taken out of 
circulation, quite evidently for later recovery and 
recycling.13 �e small size of some of the objects 
demonstrates that recycling was carried out in a 
diligent and thorough way, avoiding unnecessary 
waste or loss of material. �is may also explain the 
small objects stu�ed into sockets.14

For archaeologists who believe that scrap hoards 
are more than just metal ready for recycling, this 
line of argumentation is not entirely convincing.15 
And, indeed, there remain a few but important 
things to be explained. First of all it is not clear why 
a hoard had been buried in the �rst place, and also 
why it had not been recovered. Secondly, the com-
ponents of a hoard are not always representative for 
the metal objects used at the time. Some categories 
are missing, particularly so ornaments in Britain 
which are very frequent in hoards in France and 
elsewhere. �irdly, there are objects which had been 
damaged in a manner that is not necessary for re-
melting, like the excessive hammering of a sword tip 
in the Petters Sports Field hoard, or a comparable 
treatment of a spearhead in the hoard from Nantes, 
La prairie des mauves (�g. 4).

Surprisingly, of the three problems mentioned 
the question of excessive damage evidently plays the 
most important role in discussions about the nature 
of scrap hoards. Contesting the practical purpose 
of scrapping seems to be a key argument in over-
coming a supposedly functionalist attitude towards 
hoards and thereby opening up new perspectives in 
explaining the archaeological record. A typical line 
of argumentation is to point out that the objects of 
a scrap hoard had been deliberately destroyed. �is 
is a truism, indeed, that requires no further com-

13	 W������ 2018, p. 45.
14	 W������ 2018, p. 46.
15	 See e.g. H����� A., H����� B. 1997; H����� 1991, 

H����� 1994; H����� 2016; S��������� 1994; B���� 
2006; D������� 2014; F����
� 2019; for a much more bal-
anced view cf. B�������� 2018 and L��� 2020.
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just a representative sample.23 If this is true, then we 
should face the fact that a large quantity of the avail-
able metal was used for making axes of all sorts and 
weapons, particularly swords (tab. 1). Considering 
this one may wonder whether a sword was such a 
fancy, elitist and prestigious object as we would like 
to have it. At Must Farm in Cambridgeshire every 
household seems to have possessed a standard kit of 
7 axes, 2 spears, 2 sickles, 2 chisel or gouges and 1 ra-
zor, while a number of swords and a small amount 
of scrap has also been found.24

Before dwelling on the third question, that 
is why scrap hoards have been dumped and never 
been recovered, we should have a quick look at the 
consequences of this type of reasoning. �e under-
lying pattern is to say what hoards are not: there is 
(allegedly) no evidence for metal recycling. We may 

23	 B�����, F��� 2009.
24	 W������ 2018, pp. 46-47.

It is, on the other hand, undeniably true that at 
least some scrap hoards do not contain a represen-
tative sample of the metal objects in use during the 
Late Bronze Age. For example there are no orna-
ments in British hoards from the Ewart Park phase. 
�e situation is much more complicated on the 
continent, such as in France, where ornaments are 
a typical feature of scrap hoards. Pointing out that 
hoards only contain a strictly selected range of ob-
jects inevitably leads to the conclusion that scrap 
hoards may have nothing to do with metal recy-
cling. However, it is hard to imagine how to �nd out 
what has been in circulation unless we take the scrap 
hoards into consideration, with a particular focus 
on quantitative aspects.22 Grave-goods are certainly 
not representative, nor are �nds from settlements. 
Perhaps a hoard like KeriØro (Morbihan; �g. 1) or 
Nantes, La prairie de mauves (Loire-Atlantique) is 

22	 W������ 2018.

F����� 5
Lump of partly molten bronzes from Grandson-Corcelettes (Vaud). Max. diam. 22.7cm (a�er P�������� 1985, pl. 193).
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F����� 6 
Hoard from Fislis (Haut-Rhin, Alsace). 63 bronze artefacts, weighing 1.645kgs. (a�er H���, L���� 2017, p. 881, �g. 4. 
Photo: �. Logel, Freiburg University).

F����� 7
Hoard from Fislis (Haut-Rhin, Alsace). 79 copper lumps, weighing 4.673kgs. (a�er H���, L���� 2017, p. 886, �g. 7. 
Photo: �. Logel, Freiburg University).
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recycling.32 Surprisingly, for a long time recycling 
has not been considered to be an important aspect 
of Bronze Age metallurgy.33 However, recycling has 
tremendous advantages over producing metal as it 
does not require expert skills like mining and smelt-
ing, and also because the metal needed is readily and 
immediately at hand.34 

Unquestionably, metal was traded over long dis-
tances. Cargoes from sunken ships like in Salcombe 
and Dover in the Channel or in Agde-Rochelongue 
in the Gulf of Lion prove that metal was transport-
ed in large quantities, while it seems to be quite 
self-evident that smaller fractions, particularly in 
the form of scrap, were handed down from village 
to village.35 It seems that a whole variety of inter-
twined exchange systems of di�erent dimensions 
were working simultaneously. As a result metal 
was available anywhere and anytime. Long distance 
and large scale exchange can also be inferred from 
the distribution of speci�c metal types as evidenced 
by impurity patterns.36 It can also be deduced from 
the patchy distribution of copper and tin lodes in 
Europe and beyond, which made long distance ex-
change an indisputably systemic and time-speci�c 
feature of the Bronze Age.37 Regrettably tin is miss-
ing in dry ground depositions due to oxidation, 
while it has been preserved in water-logged condi-
tions of the sunken cargoes mentioned above.

While metallurgy was a complex a�air of highly 
skilled cra�smen, this does not imply that bronze 
manufacture and exchange was entirely restrict-
ed to the realm of technology and economics. 
Technological procedures are always simultane-
ously material and socially meaningful activities. 
�ere is ample ethnographic evidence demonstrat-
ing the symbolic dimensions of carrying out even 
the most mundane tasks.38 Yet it may easily be that 
casting bronze objects was something mainly pro-

32	 M������, P������� 2019, p. 403, �g. 5.
33	 R�����
���	 �� A�. 2019.
34	 D������ 2017.
35	 B��������, H����� 1967; N������, P�����, 

F������ 2013; A����� 2020.
36	 N�������� 1982; R������ 1995; T������ 

O���, H����, H����� 1998.
37	 P����������� 1986.
38	 P������������ 1992; S������ 2019.

tire Bronze Age. �ere may have been crises and oc-
casional shortages in the metal supply, but it in end 
people were always able to compensate a lack of new 
metal by reusing bronzes already available. 

Unfortunately we do not know much about the 
quantity of metal in circulation. To tell from calcu-
lations based on the amount of copper ore extract-
ed at sites like the Mitterberg there must have been 
huge quantities of bronze around. Approximately 
23.000 metric tons of copper have been produced 
from the 19th through the 9th century from the 
Mitterberg lodes alone.28 Extrapolations based on 
fragmented objects in hoards lead to a similar re-
sult.29 �ere are also more subtle indicators of mate-
rial wealth. Paul Reinecke once remarked that Late 
Bronze Age communities in southern Germany 
must have been fairly prosperous, as their bronzes 
were so big and somehow baroque, a very smart ob-
servation, indeed.30 At any rate, the production and 
use of bronze objects may have been an everyday af-
fair of little signi�cance in terms of prestige.

We also have to take into consideration that 
scrap hoards consist of copper objects and bronze 
artefacts alike. For many archaeologists this does 
not seem to make a di�erence. Unfortunately, 
weighing every single object is still not among the 
standard methods of analyzing hoards. Hence, data 
are only available for very few hoards. Nonetheless, 
a range of well documented Late Bronze Age hoards 
from south Germany and the Jura region in east-
ern France unmistakably demonstrate that in most 
depositions the amount of copper exceeds the mass 
of alloyed metal (�gs. 6-7 and tabs. 2-3).31 As a con-
sequence it would be more appropriate to talk about 
copper hoards instead of bronze hoards. 

�e large amount of copper indicates that even 
a�er centuries of recycling new metal was still be-
ing fueled into the supply already in circulation. 
Distribution maps clearly show how in southern 
Bavaria copper coming from the Alpine mines was 
mixed up with alloyed bronze already available by 

28	 B��������� 2007, pp. 253-256; S�������, 
O���� (eds.) 2015.

29	 W������ 2018.
30	 R������� 1930.
31	 D���� 2013; P�������, G��� 2009.



West & East	 31	 Monogra�e, 5

Scrap hoards of the Late Bronze Age

T���� 2 � Proportion of bronze and copper in hoards from south Germany and the upper Rhine valley during LBA 1 
(Data from D���� 2013, with additions).

T���� 3 � Proportion of bronze and copper in hoards from the French Jura region (Franche-ComtØ) during LBA 1 (Data 
from P�������, G��� 2009, with additions).




















	Premessa
	Table of contents  / Indice
	ELISABETTA BORGNA - Hoards and hoarding from the Alps to the Aegean: a comparative view
	CHRISTOPH HUTH - Scrap hoards of the Late Bronze Age
	PETER TURK - Retrievable and irretrievable hoards: two case studies from the Late Bronze Age
	PAOLO BELLINTANI, ANDREA CARDARELLI, GIANCARLO LAGO - I ripostigli da ‘fonditore’ e il ‘tesoretto’ di Frattesina: aggiornamenti e considerazioni
	CHRISTOS N. KLEITSAS - Hoarding bronze in the Mycenaean world and its periphery
	JOSEPH MARAN - The ‘Tiryns Treasure’ as a source for understanding post-palatial long-distance contacts and ceremonial practices



