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The spatial, social and political organisation
of metalworking in southern Scandinavia
during the Bronze Age (c. 1700-500 BCE)

Anna SORMAN

Abstract: Production and use of metalwork in southern Scandinavia during the Bronze Age (1700-500 BCE) has above all been
attributed to emerging elites. Bronze crafting is often assumed to have been organised at two levels: elite-controlled prestige goods
production at centralised workshop sites, set against widespread (controlled or independent) production of utility objects in common
households. However, this model is inferred from a functionalist view of finished goods (utility versus prestige) and inspired by anthro-
pological theories, rather than from the material remains of production itself. With evidence of casting increasing due to large-scale
contract archaeology, this paper presents an analysis of the craft organisation in the Nordic Bronze Age through the physical casting
sites. Mould and crucible fragments, and their spatial relation to contemporary buildings and other activities, form the main focus of
the analysis. These data demonstrate that bronzes were cast at most, if not all, settlements during the Late Bronze Age. Metalworking
also occurred at small single farms; a production argued to be dependent on visiting specialists. The results thus confirm the idea of
a hierarchical organisation of production from Period III onwards, but also reveal a complex, user-oriented and multi-tiered craft
organisation. Prestige objects were manufactured in both longhouses and cult-houses within larger settlement complexes, seemingly
in settings related to the status and gender of their intended users. Furthermore, casting often appeared in central and highly visible
locations, suggesting it had the character of a performance. Considering the motifs behind the making of new objects, castings were
probably linked to transformations such as initiations, inaugurations or establishment of new households. Thus, metalworking played
an active and conspicuous role in social reproduction at various levels and arenas in Nordic Bronze Age societies.

Keywords: Nordic Bronze Age, southern Scandinavia, bronze casting, copper-alloys, metalworking, craft production, craft organisa-
tion, workshops, social organisation, elite, hierarchy, heterarchy, prestige goods, social reproduction.

Résumé : Dans le sud de la Scandinavie, la production et I'utilisation du métal durant 1’age du Bronze (1700-500 av. J.-C.) ont surtout été
attribuées a des élites émergentes. Accumuler, porter, offrir et sacrifier des objets en bronze pour acquérir et maintenir le pouvoir social
est considéré comme un trait essentiel de 1’économie politique de I’époque. Ainsi, I’influence politique exercée sur la production du métal
constitue un théme récurrent des recherches antérieures. Depuis les années 1950, on suppose une organisation du travail du bronze en
deux niveaux : une production centralisée de biens de prestige contrdlée par 1’¢lite, associée a une forme de production domestique plus
basique et plus répandue (contrdlée ou indépendante). Cet archétype a deux niveaux repose sur une classification fonctionnelle des objets
en bronze, combinée a des modeles anthropologiques d’artisanat spécialisé dans des sociétés hiérarchisées ou des chefferies. Cependant,
les données archéologiques provenant de véritables sites de production ont rarement ét€ consultées ou analysées de maniére systématique
pour confirmer ou remettre en cause cette vision. Avec I’augmentation rapide des découvertes liées au travail du métal grace a 1’archéol-
ogie préventive a grande échelle, il est devenu évident que ces concepts et interprétations doivent étre réévalués.

Cet article présente les principaux résultats de la thése de doctorat de I’auteure, soutenue a I’Université de Stockholm en 2018, dans
laquelle I’organisation artisanale de 1’age du Bronze scandinave a été analysée a travers 1’étude de sites de fonderie. L’analyse spatiale
s’est appuyée sur trois échelles contextuelles : le type de site (par ex. un habitat), le type d’espace dans lequel avait lieu la coulée (par
ex. une maison longue, une structure funéraire), et I’emplacement précis de la coulée (par ex. un foyer particulier et la zone d’activité
autour). Les fragments de moules et de creusets, ainsi que leur relation spatiale avec les batiments contemporains et avec d’autres
activités, ont constitué le coeur de I’analyse.

Le bronze était fondu et allié¢ dans des foyers ouverts ou la température nécessaire était obtenue grace a un systéme de ventilation, dirigé
vers le creuset placé dans le foyer. Les preuves de cette méthode résident d’abord dans la forme et les indices de vitrification des creusets
de I’age du Bronze, puis dans la présence de tuyeres coudées en forme de L. Les fourneaux n’étaient pas utilisés pour le travail du bronze,
contrairement a ce que supposaient de nombreuses recherches antérieures. Les foyers de fusion du bronze ne peuvent étre identifiés que
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par la présence de déchets liés a la fusion et a la coulée, et sont rarement détectables. Les vestiges les plus manifestes de la production
métallurgique sont donc les débris céramiques provenant des creusets et des moules de coulée. Il est ici admis que les creusets et les
moules représentent principalement des déchets secondaires, déposés a proximité immeédiate des lieux originels de coulée.

Les données issues des sites scandinaves montrent que le bronze était coulé dans la plupart - voire la quasi-totalité - des établissements
durant le Bronze final (c. 1100-500 av. n. ¢). L’enquéte menée confirme I’hypothése selon laquelle le travail du bronze était une pra-
tique largement répandue, et non limitée a quelques sites exceptionnels. Contrairement a la Suede et au sud de la Norvege, on trouve
des preuves substantielles de métallurgie dés le Bronze ancien au Danemark. Les vestiges des périodes I-III (c. 1700-1100 av. n. ¢)
montrent que le bronze était coulé dans les sites d’habitat, a I’intérieur de maisons longues qui sont en général Iégérement plus grandes
que la moyenne. Cette concentration du travail du bronze dans ces maisons plus vastes pourrait indiquer un degré plus élevé de monop-
olisation spatiale — et sans doute politique — qu’aux périodes ultérieures.

Au Bronze final, le bronze était produit dans les habitations et sur les sites funéraires ou rituels, au sein du paysage habité. Le travail du
métal avait également licu dans de petites fermes isolées ; on suppose que cette production dépendait d’artisans itinérants. Les résultats
confirment donc 1’idée d’une organisation hiérarchisée de la production, tout en révélant une organisation artisanale complexe, axée
sur les utilisateurs et a plusieurs niveaux. La distinction entre objets prestigieux et objets utilitaires ne structurait pas la production.
L’organisation et la mise en sceéne des coulées dépendaient du rdle social des objets fabriqués. Les coulées semblent avoir eu lieu
dans deux grands-types de structures : les maisons longues, ou les gens vivaient et travaillaient, et les maisons cultuelles, davantage
réservées aux enterrements et aux activités rituelles spécifiques. Des objets prestigieux étaient produits aussi bien dans les habitations
que dans les maisons cultuelles. La production était mise en scéne dans une variété d’espaces intérieurs et extérieurs, entre des tombes,
pres des maisons cultuelles, dans les maisons longues, dans les cours de ferme ou dans d’autres espaces communautaires. Cela montre
que la production avancée de biens de prestige n’était pas organisée dans des ateliers spécialisés, isolés spatialement ou centralisés. Au
contraire, des bronzes de grande valeur étaient fabriqués dans plusieurs types d’espaces et dans des circonstances variées.

A partir des empreintes identifiées dans les moules de coulée issus de maisons longues et de maisons cultuelles, ’auteure suggére que
des types d’objets différentes étaient produits dans ces deux catégories d’espaces. Une séparation entre les armes associées aux hommes
et les grands éléments de ceinture destinés aux élites féminines semble se dessiner. Cela signifierait que 1’organisation artisanale était
structurée par différentes institutions sociales. Plutot que des ateliers spécialisés organisés pour le forgeron, les coulées étaient organ-
isées spatialement en fonction de leurs futurs propriétaires. Les objets prestigieux ¢taient fabriqués a la fois dans les maisons longues et
dans les maisons cultuelles, au sein de grands complexes d’habitat, dans des cadres liés au statut et au genre de leurs futurs utilisateurs.
Enfin, le travail du métal se déroulait souvent dans des lieux centraux et trés visibles, ce qui suggére qu’il revétait parfois un caractere
performatif. L'auteure discute donc de la maniére dont la coulée — 1I’événement le plus spectaculaire du processus de fabrication du
bronze — pouvait étre exploitée dans des rituels publics ou semi-publics. Compte tenu des projets sociaux et des motivations derriére
les nouveaux objets, les coulées étaient probablement liées a des transformations telles que des initiations, des inaugurations ou la fon-
dation de nouveaux foyers. Ainsi, le travail du métal jouait un rdle actif et visible dans la reproduction sociale, qui prenait place dans
différents lieux et a plusieurs niveaux dans les sociétés nordiques de 1’age du Bronze..

Mots-clés : age du Bronze nordique, Scandinavie du sud, fonte du bronze, alliages cuivreux, métallurgie, production artisanale, organ-
isation artisanale, ateliers, organisation sociale, élite, hiérarchie, hétérarchie, biens de prestige, reproduction sociale.

his study investigates the role of bronze casting in

societies of the Nordic Bronze Age in the second and
first millennium BCE. Instead of turning to the rich and
often extravagant bronze objects, we will here turn our
attention towards the subtle debris left over from this pro-
duction process; fragments of crucibles and moulds.

Similar to many other regions and periods, studies of
craft organisation in the Nordic Bronze Age have been
preoccupied with the question of the link between met-
alworking and the elite. Accumulating, wearing, gifting,
and sacrificing bronzes to gain and maintain social power
is considered a key feature of Bronze Age political econ-
omy. Hence political influence over the production of
the metal is a prevalent theme in previous research. The
dominating interpretative model since the 1950s is that
of a hierarchically organised production, with a domes-
tic small-scale production at farms on the one hand, and
a specialised crafting perhaps tied to workshops or elite
residents, on the other (e.g. Oldeberg, 1960, p. 50; Renne,
1987; Levy, 1991; Bjorhem and Sifvestad, 1993, p. 80;
Jensen, 2002, p. 365; Kristiansen and Larsson, 2005,
p. 225-227; Bjork, 2007, p. 55; Goldhahn, 2007; Kar-
lenby, 2011, p. 168; Nilsson, 2011; Angeby and Lindman,
2017, p. 133).

The link between the elite and the production of
bronze objects has been envisioned in different ways;
for example, as a centralised production for redistribu-
tion (e.g. Weiler, 1994, p. 120-121; Carlie, 2004, p. 169),
as an elite-attached craft worker producing on commis-
sion in a larger area (e.g. Bjorhem and Magnusson Staaf,
20006, p. 166), or metalworkers as ritual specialists in a
wider sense (e.g. Goldhahn, 2007). These interpretations
have mainly been based on the products (where a signifi-
cant part is indeed made up of items such as weapons and
personal adornments), or from selected sites in the data.
These questions have never been systematically studied
and rarely demonstrated through the production debris
from crafting activities.

This paper is based on my doctoral dissertation,
which aimed to study the metalwork production through
the actual remains from bronze casting (S6rman, 2018).
Traces of bronze casting have increased over the last few
years, thanks to data emerging from contract archaeology.
Apart from revealing more casting debris, large-scale
excavations have also dramatically advanced our under-
standing of Bronze Age landscape-use, settlement organ-
isation, the relation between funerary and domestic sites
etc., at least for more well-excavated regions (e.g. Arturs-
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son, 2009; Karlenby, 2011; Boddum et al., eds., 2012).
These new insights, and the accumulated data from
more than 100 years of archaeological excavations can
now provide important windows into the whereabouts of
bronze artefact production in this period.

This study demonstrates that the organisation of met-
alworking was indeed structured in a hierarchical way.
The most interesting insights, however, emerge when we
approach the bronze casting at a human scale, and explore
the variation within sites at various scales of the ‘settle-
ment hierarchy’. Casting appeared in the midst of almost
all social arenas of the later part of this period, and I sug-
gest that bronze casting events were sometimes used to
manifest the social order, where this part of the produc-
tion sequence could take the form of public rituals.

AIM, SCOPE AND QUESTIONS

This study investigates the spatial organisation of bronze
working in the Nordic region during the second and first
millennium before the current era (c. 1700-500 BCE).
The aim is to reconstruct how casting was organised in
space, and what this spatial organisation and contexts,
in turn, indicate regarding its role in society. The study
investigates three sets of questions:

1) What does the casting debris found in excavated
Bronze Age contexts represent, and how does it relate to
the original production loci?

2) Where was casting carried out in relation to the
settled landscape, at what spatial and social arenas were
different bronze objects manufactured, and which factors
can explain the choice of casting locus?

3) How may these new observations regarding spa-
tial and social organisation of production illuminate the
role bronze casting played in Bronze Age societies, and
in particular the relationship between metalworking and
the social elite?

Finally, some remarks on the theoretical points of
departure. It should be emphasised that bronze metal-
working in the Nordic Bronze Age is here regarded as a
specialised or skilled craft, meaning that parts of the pro-
cedures in its chaine opératoire demanded skills (relying
on training and know-how) only attained by a minority of
the society’s members (but not presuming a specialised,
full-time activity, see e.g. Nergaard, 2018; Molloy and
Madlinger, 2020, p. 174).

In small-scale societies, crafts demanding exceptional
skills were often regarded as depending on exceptional,
supernatural powers (Helms, 1993, p. 53). The process of
making objects with advanced technologies is therefore
often central for the meaning and value of an object (Cos-
tin 2001, p. 27) and often stood in special relation to insti-
tutions of power (e.g. Helms, 1993; Hayden, 1998). The
connection between such skilled crafts and political elites
is well-established in ethnographic studies, but is known
to have taken many different forms (e.g. Helms, 1993,
p. 69). Models of attached, independent and embedded

craft production in relation to the elite have been dis-
cussed (e.g. Earle, 1981). Such models have later been
criticised for theorizing the connections between elites
and specialised craft production in a too restrictive way
(Costin, 2001, p. 300; DeMarrais, 2013). For the Nordic
Bronze Age, with its many skilfully produced ritual and
prestigious bronze objects, this aspect of bronze casting
organisation and understanding the relations between
bronze crafting and power is therefore crucial.

Ultimately, the aim is to better understand the
socio-political role and cultural form of this craft, draw-
ing inspiration from the scholarly discussion on technol-
ogy as social action (e.g. Gell, 1998; Dobres, 2000). My
primary interest thus lies in the socio-political aspects of
production, rather than technological or archacometallur-
gical issues.

BACKGROUND

To set the stage for the study, this background first intro-
duces the Bronze Age of southern Scandinavia, with
its metalworking tradition, society and archaeological
remains. The second part discusses important trends and
ideas in the previous scholarship about bronze metal-
working and craft organisation in the Nordic Bronze Age.

The Nordic Bronze Age — an introduction

The Nordic Bronze Age is a loosely defined region, char-
acterised by similar cultural expressions and joint influ-
ences in the period 1700-500 BCE (commonly divided
into an early (c. 1700-1100 BCE, period I-III) and a late
(c. 1100-500 BCE, period IV-VI) part). The ‘Nordic’ or
‘south Scandinavian’ Bronze Age encompasses Denmark
with northernmost Germany, and the southern parts of
the Scandinavian peninsula, within today’s Norway and
Sweden (Thrane, 2013; here: fig. 1). This area in north-
ern temperate Europe is geologically and topographically
varied; the south is part of the North European lowlands,
while areas further north are marked by joint valley land-
scapes and mountainous areas. Populated zones during
the Nordic Bronze Age were concentrated to the arable
lands, primarily in low-laying valleys and plains, often
in direct connection to bays, lakes and waterways. In this
article this region is interchangeably named the ‘Nordic
area’ and ‘southern Scandinavia’.

The archaeological definition of the Nordic Bronze
Age is primarily based on stylistic and functional simi-
larities in the bronze metalwork (e.g. Montelius, 1885;
Baudou, 1960; Serensen, 1989, p. 458), but also on sim-
ilarities in subsistence patterns and domestic architecture
(e.g. Jensen, 2002; Thrane, 2013). It is important to note,
however, that this region was far from uniform; there are
regional and local variations in burial customs, the size
and organisation of social formations, access to various
exchange networks as well as in the production and use
of material culture and metalwork.
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Fig. 1 — Map of Northern Europe with illustration of the approximate extension for the Nordic Bronze Age area in southern Scandinavia
(illustration: Wikimedia commons, public domain, with edits).

Period . 5: SKANDINAVIEN L Pl 5.

Fig. 2 — Examples of bronze metalwork from the Nordic Late Bronze Age Period V, c. 900-700 BCE (illustration: Montelius, 1885).
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Metals and metalworking

Bronze was used for making a variety of objects, notably
in the Late Bronze Age when the repertoire of metalwork
became more diversified (fig. 2). Throughout the period,
local bronze objects have a strong element of prestige
goods; with items such as cult and ritual props (including
the famous curved bronze lure instruments, and the richly
decorated horse tack and wagon ornaments), exclusive
weaponry, and high-status adornments, signalling the
bearers gender and social position in the politico-reli-
gious hierarchy (e.g. Levy, 1982; Serensen, 1997; Jensen,
1997 and 2002). Common tools of bronze were socketed
axes, socketed chisels, punches, awls and various sickles,
however a large part of the tools used in the Bronze Age
daily life were made from stone, horn and flint.

Copper was brought in to Scandinavia from other
areas of Europe, as confirmed by compositional and iso-
topic studies of Nordic bronze objects over the last dec-
ade (Ling et al., 2013 and 2014; Melheim et al., 2018;
Norgaard et al., 2021). Local copper ore from the Scandi-
navian peninsula was thus not exploited in this period, at
least not to any significant or detectable extent. External
exchange networks and alliances for trade where Nor-
dic communities participated in this ‘bronzization’ and
long-distance connections is well-established (Vandkilde,
2016). Finds of unalloyed copper and ingots of tin and lead
show that metals were also acquired in their pure forms
(Oldeberg, 1942; Ling et al., 2014). Gold (from foreign
sources) is also present, especially up until Period V, circa
800 BCE (Serensen 1989, p. 464). Iron production was
gradually introduced during the final stages of the Bronze
Age, in some areas already in Period V (c. 900-700 BCE;
Hjarthner-Holdar, 1993).

Nordic metalwork has a strong emphasis on casting
—large, thin-walled objects were cast with lost-wax tech-
nique rather than produced via hammering and annealing
(e.g. Oldeberg, 1942; Nergaard, 2015, p. 125 and 2018).
Melting bronze was accomplished in open hearths, where
the necessary temperatures were achieved through forced
draught as testified both by the flat, open shape of the cru-
cibles, which are often heavily sintered along the rim, and
by finds of L-shaped ceramic tuyéres (Jantzen, 2008, p.
299; Sérman, 2018, p. 49-51; here: fig. 3). As we will see,
this direct melting technique left very few traces in the

ground, and the fire-places used for melting bronze can
rarely be identified. Instead, the main body of Bronze Age
casting remains in southern Scandinavia are indirect evi-
dence from the production, the pear-shaped ceramic cru-
cibles and pieces of the fragile ceramic moulds (bivalve
or lost-wax). In some regions of the Nordic Bronze Age
sphere stone casting moulds were also in use, however
these were rarely left discarded at the production sites.

Bronze Age society and remains

The Nordic Bronze Age is characterised by small-scale
agro-pastoral communities without defensive architecture
or fortified central sites. The level of social hierarchisation
probably varied between communities, but might have
taken the form of small, unstable chiefdoms where power
structures shifted over time (e.g. Levy, 1995; Artursson,
2009; Earle and Kristiansen eds, 2010). Habitations were
loosely organised in multi-household settlements and sin-
gle farms with longhouses for living and storage, comple-
mented with smaller buildings and surrounding activity
areas (Jensen, 2002; Artursson, 2009). The settlements,
often covering several hectares, might be short-lived, or
have long continuity throughout and beyond the Bronze
Age. Settlement hierarchy is indicated both by size dif-
ference of longhouses, as well as multi-household set-
tlements versus single farms (e.g. Artursson, 2009).
Ritual sites and burial grounds are often located close to
the settlements, sometimes on slightly (or dramatically,
depending on the local topography) higher ground. Ritual
depositions, mostly pieces or assemblages of metalwork
intentionally placed at various points in the landscape,
were abundant throughout the period (e.g. Levy, 1982).

In terms of geopolitical dynamics there are variations
within southern Scandinavia. The southernmost areas and
notably the Danish peninsula of Jutland is often seen as a
bottleneck for access to the Continent; both via the land-
way, via Rhine, and via the North Sea and onwards to
the Atlantic sea-bord. This privileged access to southern
networks can be seen, for example, in the early influences
and establishment of local bronze production (e.g. Kar-
lenby, 2008a, see below).

This study is focusing on the north-eastern parts of
southern Scandinavia, a less densely populated area
where some of the most extravagant elite expressions of

Fig. 3 — Principle for Nordic Bronze Age melting technique in simple hearth with L-shaped tuyére (drawing after D. Jantzen, 2008,

fig. 5).
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Nordic Bronze Age culture are not as pronounced as fur-
ther south, and where local bronze casting seems to have
made its appearance somewhat later.

The organisation of metalworking
in southern Scandinavia — previous research

Surprisingly little research has specifically addressed the
question of the organisation of bronze metalworking in
southern Scandinavia (however see Levy, 1991; Jantzen,
2008). The interpretations and assumptions about this
craft are numerous, but mostly occur in studies concerning
other issues, such as political economy, settlement organ-
isation or ritual specialists, or, in excavation reports for
individual sites. In the following, I will highlight the theo-
retical and empirical underpinnings of current understand-
ings of how bronze artefact production was organised.

1890-1950: The first ‘bronze casters’ workshops’

Local production of bronze metalwork in the Nor-
dic area was suspected already by 19th century scholars,
based on the indigenous design of Bronze Age metalwork
(e.g. Worsaae, 1843). With time, more concrete evidence
of this production emerged through finds of stone cast-
ing moulds and metallic casting debris, such as casting
sprues in hoards. From the turn of the century 1800-1900
the first ‘bronze casting workshops’ were excavated in
Scandinavia. These ‘workshops’ consisted of cultural
layers containing ceramic crucible and mould fragments,
found under presumed ‘grave mounds’—mounds that
turned out to be middens of fire-cracked stones dating to
the Bronze Age (e.g. Neergaard, 1908; Sarauw and Alin,
1923; Svensson, 1940; Oldeberg, 1942, p. 165—171). The
primary interest at the time was the technical issues of
Bronze Age casting.

In the accounts of these excavations, and in the wider
archaeological literature, the Bronze Age metalworkers
were mentioned as highly skilled professionals, perform-
ing their specialised activity in workshops (e.g. Neer-
gaard, 1908, p. 273; Oldeberg, 1933, p. 189 and 1942;
Svensson, 1940; Jensen, 1956; Vestergaard Nielsen,
1956). There was also some debate as to whether these
workshops had been integrated in the settlements, or
rather had formed specialised crafting places, for exam-
ple based on the absence of post-holes in the miniscule
trenches (e.g. Neergaard, 1908, p. 282ff; Sarauw and
Alin, 1923; Oldeberg, 1942, p. 171). This debate was
somewhat premature, since settlements themselves were
not yet known. The concept of the workshop used from
this point has strongly influenced Bronze Age archaeol-
ogy in Scandinavia throughout the 20th century.

1950-1990: Domestic production
versus prestige goods

In 1960, when Andreas Oldeberg published the mate-
rial from Skdlby—a ‘bronze casting workshop’ in eastern
Sweden that he had excavated in the 1930s—he expressed

what had come to be the dominant understanding of
Bronze Age metalworking organisation in Scandinavia up
until today. Places like Skilby, with rich and numerous
finds of ceramic casting residue (the site had yielded over
200 crucible fragments and over 400 mould fragments)
were, according to Oldeberg, to be understood as ‘work-
shop sites in proper meaning’, while sites with only a few
such finds probably represented small-scale domestic pro-
duction (Oldeberg, 1960, p. 50). Two levels of production
were thus envisioned for metalworking in Bronze Age
Scandinavia—the specialists with their workshops, versus
the domestic, small-scale production on farms.

With intensified construction projects in the 1960s and
1970s, leading to larger develop-led excavations, the first
Bronze Age settlements were identified in Scandinavia.
Questions about economic systems, subsistence strategies
and economic specialisation were often main themes of
interests during this period of processual archacology.
The presence and extent of bronze working was seen as
an indication of the settlement’s relative economic status;
intensive workshop production or small-scale household
production (e.g. Jaanusson and Vahlne, 1975; Bjorhem
and Séfvestad, 1993). The market economist and indus-
trial terminology in older literature is striking; workshop
production at larger sites was assumed to aim at clients in
a larger region and sometimes portrayed as mass produc-
tion (e.g. Jaanusson and Vahlne, 1975; Coles and Harding,
1979, p. 497; Jaanusson, 1981, p. 21-22; Herner, 1987).

During this period, there was also a strong interest in
the social structure and political economy, inspired by
neo-evolutionary anthropological models for chiefdoms.
The political control of the production of bronze objects
became seen as a key factor in social hierarchisation (Levy,
1982; Kristiansen, 1987; Kristiansen and Larsson, 2005,
p- 52; Vandkilde, 2016). Regional expressions in style and
manufacture were considered as mirroring political units,
territories or ‘workshop spheres’ [Swe. verkstadskrestar]
(e.g. Levy, 1982; Larsson, 1986; Renne, 1987; Kristiansen,
1987, p. 33-34; Herner, 1987; Kristiansen and Larsson,
2005, p. 35-37, 58). Such workshop spheres were regarded
as distribution areas for centralised, chiefly controlled
workshops/crafters (Levy, 1982, p. 93—100; Herner, 1987;
Renne, 1987; see also Costin, 2001, p. 306)—workshops
defined based on the distribution of finished goods, rather
than the workshops themselves.

This era also marked the discovery of the Hallunda
workshop in eastern Sweden; a site which came to be
a standard of reference in Swedish and Scandinavian
research and to some degree also in northern Europe
(Jaanusson and Vahlne, 1975; Vahlne, 1989). The Hal-
lunda Bronze Age settlement, partially excavated in
the 1960s and 1970s, featured extensive casting debris
and a particularly large concentration of crucible and
mould fragments, structures interpreted as bronze melt-
ing furnaces, and remains of a peculiar-looking building
interpreted as a workshop (Vahlne, 1989; here: fig. 4).
Hallunda, with its ‘furnaces’, strongly influenced the
expectations of a Scandinavian Bronze Age bronze cast-
ing workshops in the coming decades.
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Fig. 4 — The bronze casting workshop with ‘furnaces’ at the Bronze Age settlement in Hallunda, S6dermanland, Sweden (iustration:

reworked after G. Vahlne, 1989, fig. 2).

1990-2010: Casting at cultic buildings
and the bronze smith as ritual specialist

From the 1990s onwards, two new currents of thought
can be observed in the research about bronze working.
One of these currents was a critique against the idea of
centralisation in craft where several texts pointed at the
lack of empirical evidence supporting chiefly monopoly
of bronze casting (e.g. Levy, 1991; Kuijpers, 2008 and
2013, p. 140). However, the link between craft and social
power remained rather unexplored, as this critique did
not result in clear counterproposals or new interpretative
models.

Secondly, this period saw a growing interest in the
ritual dimensions of prehistoric crafts, which also influ-
enced the view on bronze casting in the Nordic Bronze
Age (e.g. Budd and Taylor, 1995; Prescott, 2000). More
attention was now given to the contextual evidence of
casting remains at excavated sites. The find in 1986 of a
cult-house with remains from casting activities at Sand-
agergard on the Danish island of Zealand was an impor-
tant turning point. This stone-built, rectangular structure
was associated with several urn burials, menhirs and

rocks engraved with hand-signs, but also featured cruci-
ble and mould fragments (Kaul, 1987; here: fig. 5). Flem-
ming Kaul, who published the site, argued that the casting
debris should not be seen as signs of a ‘profane’ use of the
building, but instead pointed out that “many of the bronze
objects of the period may be seen in a prestige or ritual
context, so there is no reason why bronze casting might
not in certain circumstances have involved particular rit-
uals” (Kaul, 1987, p. 43; see also Levy, 1991, p. 70). Kaul
later suggested that cult-houses like Sandagergard might
have been the place where young men were initiated
and got to cast their own razor as a symbol of adulthood
(Kaul, 1998, p. 44—45). However, as no mould fragments
allowed for the identification of the objects cast at the
Sandagergard this was a purely speculative proposal.
The contextual link between cult houses, burials
and bronze casting in Scandinavia was later thoroughly
explored by Joakim Goldhahn in his essay Dodens hand
[Eng. The Hand of Death] (Goldhahn, 2007). Goldhahn
pointed out that bronze casting debris is often found in
connection to burials, not only at Sandagergérd, but also
at many other sites in Scandinavia, and that these con-
texts had previously been overlooked as a consequence
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Fig. 5 — The cult-house at Sandagergérd, Zealand, Denmark, ex-
cavated in 1985. The small black stars illustrate the general dis-
tribution of Bronze Age finds. The red stars represent fragments
of crucibles and ceramic moulds. Three urn burials recovered
inside the structure are also marked on the plan (drawing by
Stig Grummesgaard Nielsen and Flemming Kaul, edited by the
author).

of functionalist thinking and inability to appreciate the
ritual aspects of specialised crafts in prehistory. He re-in-
terpreted the previously mentioned Hallunda workshop
as a cultic building, where the bronze casting had been
carried out in parallel to cremations and funerary rituals,
contemporaneous to the surrounding burials (Goldhahn,
2007 and 2013).

Inspired by post-processual thinking, Goldhahn and
others discussed the role of bronze casting as cultural
metaphor used to mark social transformations, nota-
bly linking metallurgy with the process of cremation
and transformation of the dead through fire (Goldhahn,
2007 and, 2013; Melheim 2012; see also Briick, 2001).
Goldhahn argued that bronze smiths functioned as ritual
specialists, mastering several overlapping technologies,
and that bronze casting and death rituals were technolog-
ically, spatially and metaphorically linked in the Scandi-
navian Bronze Age. One of his overarching arguments
was that bronze casting was esoteric, often carried out in
secret, in hidden or closed-off spaces, away from view.
In parallel, he still envisioned a ‘simple household pro-
duction’ at Bronze Age farms (Goldhahn, 2007, p. 323).
What emerged was thus the same two-tiered organisa-
tional model as before, but where the smith in service
of the elites was now seen in a new, cultic and ritually
charged light.

2010-today: Large-scale excavations
and widespread evidence of casting

Since the beginning of the 2000s, the number of
larger contract-led excavations have increased in sev-
eral regions of southern Scandinavia. This has also led
to increasing amount of casting finds, evoking a discus-
sion about the spread and degree of centralised control
in production, and appeals to study this material closer
(Serensen, 2015). Sites with casting generally continue
to be seen as either workshop sites or small-scale domes-
tic production. One interpretation which goes beyond
this traditional view was presented by Anne Lene Mel-
heim and colleagues 2016, discussing the important
‘workshop site’ at the large burial ground at Hunn in
southern Norway. This large burial and cultic site is
suggested to have functioned as a seasonal trade and
crafting site, where larger assemblies were initiated by
chiefs, for honouring the dead, trading and for producing
bronze objects for redistribution (Melheim et al., 2016).
This perspective is interesting because it proposes new
angles on the character of production through studies of
the context at the site —hypothesizing about the social
realities that might hide behind terms like ‘central work-
shop site’.

During the last fifteen years there have also been
efforts to synthesise the finds from bronze metalwork-
ing in southern Scandinavia, or parts of the region
(Jantzen, 2008; Boddum et al. eds., 2015). The most
ambitious study so far is the Quellen zur Metallverar-
beitung im Nordischen Kreis der Bronzezeit, by Detlef
Janzen. While published in 2008, the study was fin-
ished already in 1993, and it therefore does not include
more recent, large-scale excavations of Bronze Age
settlements and casting sites (Jantzen, 2008). Neverthe-
less, the detailed studies of refractory debris, casting
techniques and find contexts led Jantzen to draw many
important conclusions. Several of these conclusions are
interesting stepping-stones for this study. In terms of
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the social organisation, Jantzen broadly follows the tra-
ditional model, of workshop production versus small-
scale household production (Jantzen, 2008, p. 300ff).
Jantzen’s most important result, in my opinion, is how
he defines the character of production, based on a syn-
thesising view of casting debris and casting sites, where
the flexible and spatially wide-spread craft production
is emphasised:

Nach diesen Beobachtungen 14t sich iiberall dort, wo
das einfache Schmelzverfahren im Tiegel praktiziert
wurde, der typische Arbeitsplatz eines bronzezeitlichen
GiePers durch eine ebenerdige oderleicht eingetiefte
Feuerstelle (,,Schmelzplatz®) definieren, die in einigen
Féllen um eine Grube oder eine mit Steinen umgebene
Flache zum Vorheizen von Giefformen erweitert sein
kann. Die Einfachheit des Verfahrens ermoglicht es
sogar, bestehende Feuerstellen kurzfristig zum Bronz-
eschmelzen zu benutzen; vielfalch diirften Fundstiicke
wie Bronzetropfen, Tiegel- und Formfragmente dann
die einzige Moglichkeit bieten, diese Nutzung tiberhaupt
nachzuweisen. Umgekehrt folgt daraus, daf} ein derart
einfaches Verfahren auch eine hohe Mobilitit zuldpt und
an nahezu jedem Ort betrieben werden kann, ohne daf
zuvor besondere Anlagen errichtet werden miissen. (Jant-
zen, 2008, p. 299)

Summary

In the previous research, two central ideas regarding
the organisation of bronze casting in the Nordic Bronze
Age have been particularly influential. First, the notion of
workshops as the prominent place for specialised metal-
work. The idea was established early, with the discovery
of the first ‘bronze casters’ workshops” around 1900, and
with time enhanced by theories promoting centralised
and specialised forms of production. The idea of casting
workshops became further established with the discovery
of the Hallunda workshop in Sweden, published in the
1970s. As I have discussed elsewhere (Sérman, 2017),
this steered expectations of what to find in the archaeo-
logical record, and might partly explain the low interest
in the somewhat underwhelming casting finds that fol-
lowed.

A second key idea is the concept of a two-tiered,
hierarchical organisation of bronze artefact production
in Nordic Bronze Age society. A specialised workshop
production (more explicitly tied to the elite) on the one
hand, and small-scale household production on the
other. This idea was established in the mid-20th cen-
tury, based on an observation of the difference in quan-
tity of casting remains between sites. This is problem-
atic, as the quantity of debris often reflect preservation
conditions rather than original intensity of production.
I argue that we, besides quantity, must give more atten-
tion to the quality, content and context of production
within sites to better understand the organisation of the
craft.

ANALYSING CASTING SITES
IN SOUTHERN SCANDINAVIA

Introduction
Analytical approach

To study the spatial organisation of bronze working,
three different levels of scale are considered in this anal-
ysis: the type of site (e.g. settlement), the type of arena
where casting took place (e.g. longhouse, burial ground),
and the precise setting of the casting (e.g. a particular fire-
place and the immediately surrounding activity area). The
contexts of casting debris and their distribution inside and
outside houses and between activity areas are thus key.
While the first level concerns the production in relation to
the larger settlement pattern, the second and third levels
concern the human scale, and let us hypothesize about
aspects such as visibility, placement, and perception of
the casting event.

Source criticism

Throughout this analysis, we must be aware of the
source critical limitations of casting debris (principally
crucible and mould fragments). I want to draw atten-
tion to three points in particular. Firstly, casting debris
do not represent the full chaine opératoire of making a
bronze object, but only the process of casting the object
into shape. Other steps in the manufacturing process, for
example preparing ceramic moulds or making the finish
on the object, possibly happened elsewhere, and are gen-
erally much more difficult to trace archaeologically.

Secondly, it must also be considered that casting
debris is fragile and easily exposed to weathering pro-
cesses. Sometimes mould fragments are observed during
excavation, but too degraded to be collected (Eriksson,
2003, p. 129, 133). Experimental casting with lost-
wax moulds has demonstrated that fragmented ceramic
moulds, left on the ground and exposed to the elements
and human passage, degrade quickly and can disappear
completely within a few days (Nordez, 2019, p. 216). The
preservation of cultural layers and ancient ground levels
is another key factor. Therefore, ceramic casting debris
in archaeological contexts is generally underrepresented,
and this debris does not represent the original production
or totality of debris once present.

Thirdly, this material is a bi-product from production,
meaning indirect evidence in the form of waste. It raises
questions about the relation between the find contexts for
the debris and the context of the casting. The link between
fragmented crucibles and ceramic moulds, and rare cases
of metallic debris, and the original casting activity must
be deduced from the location, context and conditions of
deposition. In this exercise, a differentiation between
production deposition (in primary, in situ position at the
casting site), waste deposition (in secondary position,
for example in waste pits or swept aside) and intentional
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Fig. 6 — Map of southern Scandinavia with excavated sites featuring Bronze Age crucible and/or mould fragments included in this
study. The case study area in southeastern Sweden is marked out with a rectangle. Numbers refer to the site list presented in table 1. For

more detailed information and references, see Sorman (2018).

deposition (secondary or tertiary position where objects
have been reused or buried as part of rituals etc.) is use-
ful to distinguish the quality of the data (Sahlén, 2011,
p- 150). Since intentional, ritual use of casting debris has
been argued for find material in cult-houses and burial
grounds (e.g. Melheim, 2012, p. 257; Angeby and Lind-
man, 2017, p. 129, 133; as well as for British finds see
discussion in Molloy and Mdédlinger, 2020, p. 183), this
question must also be evaluated in this study.

Introducing the dataset

A case study area in south-eastern Sweden, includ-
ing the counties of Sodermanland, Nérke, Uppland and
Vistmanland (fig. 6) was chosen for a more thorough
investigation. In this area, a full overview of excavated
Bronze Age sites was sought for, and the presence and
absence of casting finds was comprehensively evaluated
against the full dataset of all excavated Bronze Age sites
(Sorman, 2018, appendix 1 and 2). Other areas of south-
ern Scandinavia, here including Denmark, Norway and
the rest of southern Sweden, have also been included but
treated more summarily (fig. 6). Studying the whole area
in equal detail would have been far too time consuming,
especially as the primary data (in the form of excavation
reports) are still largely analogue and difficult to access.
For these areas, the aim has been to contribute to over-

view, based on accessible reports and previously pub-
lished finds. More sites certainly await discovery in the
‘grey literature’. However, the sites presented here; 40 in
the case study area and an additional 44 sites in the rest
of Scandinavia (see infra table 1), are numerous enough
to create a representative overview of the phenomenon.

Results: What does the casting debris
found in excavated Bronze Age contexts
represent?

Production deposition

The clearest example of a melting hearth observed
in the material included in this study, was found during a
settlement excavation in Bredaker, eastern Sweden in the
beginning of the year 2000s. Ceramic mould and crucible
fragments were recovered from several locations within a
partially excavated Late Bronze Age settlement (Frolund
and Schiitz eds., 2007). An area with a dense concentration
of crucible fragments, mould fragments and small bronze
droplets, was interpreted as a workshop area for bronze cast-
ing (Schiitz, 2007). Small, pea-shaped bronze droplets were
found around the hearth A1516 (one droplet was also found
in the hearth-fill), revealing that this fireplace had been used
for melting bronze (Schiitz, 2007, p. 36; here: fig. 7). Exper-
imental castings with ancient methods carried out by Anders
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Soderberg have demonstrated that such metallic droplets
and small melts, that occur when manipulating the crucible
with molten bronze, is a strong archaeological indication of
areas and fire-places used for bronze casting (Soderberg,
2002). Such metallic debris might not always be preserved,
and might also be too corroded for identification with metal
detectors. These preservation issues, and the fact that most
spill-bronze is likely to have been collected for recycling,
explains why such finds remain extremely rare.

Another possible example of a melting hearth where
droplets were found close to a fire-place with casting
debris, was found at the Late Bronze Age settlement at
Fragtrup on Danish Jutland (Draiby, 1985). In Fragtrup,
a charbon-rich layer deposited in the yard between two
(partly contemporary) longhouses from Period V-VI
(c. 900-500 BCE) contained ceramic mould fragments
and two small bronze droplets, together with other waste
(Draiby, 1985, p. 162-163; here: fig. 8).

Hearths or hearth pits with indirect evidence for bronze
melting in the form of ceramic casting debris around and in
certain features show the variety in both hearth construc-
tion and context of casting; from simple hearth pits at the
yard of a longhouse: Tallboda (Aiji et al., 1996), to a stone-
lined rectangular hearth on a terrace in front of a cult-house:
Abrunna (Strucke and Holback, 2006), large, stone-lined
oblong hearths with casting debris and bronze melts at a
burial ground: Bromolla (Petré, 1959), but also from indoor

Fig. 7 — Melting hearth and bronze droplets from a Late Bronze
Age settlement at Bredéker, Uppland, Sweden. A: Hearth iden-
tified as used for melting bronze, based on finds of bronze drop-
lets and casting debris found in and around the feature (photo:
Berit Schiitz, Upplandsmuseet); B: Spill from bronze casting,
in the form of small pea-shaped melts found at the casting loci
(photo: Bengt Backlund, Upplandsmuseet).

hearths in longhouses, like at Early Bronze Age Store Thyr-
restrup (Nilsson, 1996) and Late Bronze Age Apalle (Ullén
ed., 2003; Sérman, 2019; here: fig. 9). What characterises a
hearth or hearth pit used for melting bronze, as pointed out
by Thomas Eriksson (2003, p. 145), is not special construc-
tion details, but the addition of a forced air-flow.

Casting debris which can clearly be identified as
production deposition—within or around particular fire-
places—remains rare in the dataset over all. This rarity
is due to the recycling of metallic debris and the limited
preservation of crucible and mould fragments as ancient
ground levels are generally heavily eroded or completely
ploughed out.

Waste deposition

Most crucible and mould fragments have been
recovered from cultural layers, and can be categorised
as waste deposition (Sérman, 2018, appendix 2). The
second most common find-contexts are secondary fills
in features such as pits, pit-systems or post-holes. When
found in burial structures, casting debris are part of
fill-material rather than included in burial depositions
or special deposits, indicating that they are re-deposited
waste from earlier/contemporary activities at the site,
rather than intentionally placed (Sorman, 2018, p. 133).
Casting debris in cultural layers seems to be waste dis-
carded near of where the casting took place, similarly
to other waste material found within settlements, cultic
sites or on burial grounds.

Intentional deposition

In a few cases, casting moulds have been subjected to
intentional deposition as house offerings in Late Bronze Age
longhouses. In two cases, complete bivalve moulds for sock-
eted tools have been deposited intact (with both halves) in
post-holes: one ceramic mould for a socketed chisel depos-
ited in a house in Degeberga in Scania, southern Sweden,
and one stone mould for a socketed axe from a longhouse
at Forsandmoen, Rogaland in southern Norway (fig. 10).
In these cases, the production of a tool for the household
seems to have been associated to a protective or founding
deposition in the house (Sérman, 2018, p. 190-191).

Conclusion — melting hearths and waste deposition

Production deposition of casting debris in sifu in
or around specific melting heaths is rare. Instead, frag-
ments of moulds and crucibles are commonly found as
secondary deposits in cultural layers, pits or mounds of
fire cracked stones. Exceptions are a few cases of intact
moulds for socketed tools, ritually deposited as house
offerings during the Late Bronze Age. I therefore argue
that most crucible and mould fragments found at exca-
vated Bronze Age sites represent waste depositions,
deposited in close vicinity to the original casting loci.
This evidence can therefore often provide good indica-
tions about the spatial organisation of casting.
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Fig. 8 — The Fragtrup settlement at northern Jutland, Denmark. Between the longhouse remains mould fragments (blue circles) and
small metal droplets were found. Next to house 1 a crucible fragment (brown triangle) was also recovered. BR = well, KU = cultural
layer with sand, coal and fire-cracked stones (reworked after B. Draiby, 1985, fig. 3, and D. Jantzen, 2008, plate 77).
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Fig. 9 — Longhouse (K2) from the Late Bronze Age at the Apalle settlement in eastern Sweden. The house is dated to settlement phase
S, roughly corresponding to Montelius Period V (c. 900-700 BCE). Recovered from the hearth (A1921) was a fragment of a casting
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Fig. 10 — Stone mould for socketed axe, intentionally deposited
in post-hole of a Late Bronze Age longhouse at the Forsand-
moen settlement in Rogaland, southwestern Norway. (photo:
Olle Hemdorff & Trond Leken. Arkeologisk museum, UiS).

Results: In what spatial and social arenas
were different bronze objects manufactured?

The following section presents an overview of the spatial
organisation of bronze casting in southern Scandinavia,
illuminated by a few representative examples. We will
begin by the sparse evidence from Early Bronze Age.
Thereafter, the two primary social arenas for bronze cast-
ing in the Late Bronze Age; longhouse milieus and cult-
house milieus will be discussed. Finally, we will look at
the rare cases where bronze metalworking is indicated
at small, single farms, before ending this section with a
summary and interpretation of the findings.

Early Bronze Age — casting at settlements and large
longhouses

Casting debris that can be confidently dated (through
context/stratigraphy or preserved mould imprints) to the
Early Nordic Bronze Age (c. 1700-1100 BCE, Montelius
Period I-III) is rare, compared to the evidence from the
later part of the period (Jensen, 2002, p. 118; Jantzen,

2008; Sérman, 2018, p. 162—164). Most Early Bronze
Age finds known so far are from Danish settlements (e.g.
Kristensen, 2015; here: table 1). In several cases, settle-
ments with bronze casting feature unusually long long-
houses, with a length approaching 50 meters and with an
inner surface of almost 500 m? (Jensen, 2002, p. 109ff).
One such example is the Store Thyrrestrup settle-
ment at Jutland, with a 48-meter-long longhouse from
Period II, dated to c. 1400 BCE (Nilsson, 1996 and 1997,
Jensen, 2002, p. 115). In the house’s westernmost room
were traces of bronze casting, in the form of mould frag-
ments by the hearth (fig. 11). The room also featured a pit
with deposited metalwork (3.2 kg, including for example
palstave axes and a bronze melt). This impressive house,
with its casting debris and its hoard, has been interpreted
as a chiefly household, indicating monopolisation of the
early bronze crafting (Nilsson, 1996). At Skudsrup, also
on Jutland, a settlement dating to Period II-III featured
several houses of which the longest measured 50 meters
(Ethelberg, 1995 and 2000; Jensen, 2002, p. 117). In the
western room there were traces of both bronze casting
and weaving. Several Early Bronze Age sites with casting
are also known from northern Jutland, recently synthe-
sised by Inge Kjar Kristensen, who has drawn attention
to casting debris at the settlements of Lundbro II, Virk-
sund, Rosgarde and Kluborg (Kristensen, 2015).
Looking further north, no excavated Early Bronze
Age sites with casting are so far known from Norway
(an Early Bronze Age settlement with ‘furnaces’, but no
finds of casting debris was considered unconvincing and
therefore excluded, see S6rman, 2018, p. 151). In south-
ern Sweden finds occur, but are rare. In a longhouse of 23
meter from Period III at Elinelund, Scania, in southern
Sweden, a crucible fragment was found in a post-hole in its
western room (Sarnds and Nord Paulsson, 2001). Another
potential case is the 50-meter-long Period II longhouse at
Bruatorp in Smaland (Dutra Leivas, 2001), however as
only bronze melts were found and there were no crucible
or mould fragments, on-site casting is more uncertain.
Finally, the large Bronze Age settlement at Apalle in cen-
tral Sweden also bears traces of bronze casting in Period
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Fig. 11 — Period II longhouse from Store Tyrrestrup, Jutland in Denmark. The western room featured a pit with a metalwork hoard,
and mould fragments from bronze casting close to the hearth. The crosses mark bronze items found in the plough soil (redrawn after
T. Nilsson, 1997, p. 12).
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Apalle, settlement phase 1
(Layer type 5 and 6)
c. Montelius Period II-11I

Apalle, settlement phase 3
(Layer type 3)
c. Montelius Period IV

25 50 m

Apalle, settlement phase 5
(Layer type 5)
c. Montelius Period V-VI

0 25 50 m

,X A Crucible fragment
N e Mould fragment

Apalle, settlement phase 2
(Layer type 4)
c. Montelius Period IlI-IV
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Apalle, settlement phase 4
(Layer type 2)
c. Montelius Period IV-V

N
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(Gray houses = undated)
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Fig. 12 — Major settlement phases at the Bronze Age settlement at Apalle, Uppland in eastern Sweden. Plans showing the distribution
of fragments of casting moulds (blue circles) and crucible fragments (brown triangles), in settlement phases 1-5, and in total (reworked
after 1. Ullén, 2003, ed., figs. 3438, with data from T. Eriksson, 2003).

II/IIT (settlement layer 5 and 6, here: fig. 12), where some
casting mould fragments were recovered from a centrally
located cultural layer, between the house, the farming
plot and the midden of fire-cracked stones (Ullén ed.,
2003; Sérman, 2018, fig. 32). To sum up, we have certain
indications of Early Bronze Age bronze casting outside
Denmark, but the examples are still too few to reconstruct
its spatial organisation.

Late Bronze Age — casting at larger settlement
complexes (longhouse milieus and cult-house
milieus) and at small single farms

The find-contexts for casting debris from mid-late
Bronze Age southern Scandinavia indicate that bronze
casting was carried out in two main social milieus. On

the one hand, in connection to longhouses, in various
settings within settlements. On the other hand, in con-
nection to cult-houses and/or burials, within ritual activ-
ity areas. These two milieus are often located in close
proximity to each other, forming integrated parts of vast
grave and settlement areas. This pattern is particularly
clear in the case study area in eastern Sweden, and the
presentation below will have an emphasis on sites from
this region.

Longhouse milieus

The longhouse milieus are contexts characterised by
domestic buildings—longhouses—with surrounding yards
and activity areas, often featuring pits, hearths, and cultural
layers, sometimes also other forms of buildings such as
small storage houses and, in some regions also middens or
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mounds of fire-cracked stones. These milieus have several
common traits; their topographic location, their composi-
tion and certain elements in the find material.

Topographically, longhouse milieus are often located
on clay or sand in flat, or gently sloping or terraced ter-
rain. Lower areas, below the longhouse milieus (often
wetter before modern drainage for agriculture) were gen-
erally used for pasture in the Bronze Age. Higher grounds
—whether the subtle, flat hills or eskers like in Denmark
and southernmost Sweden, or rocky moraine hills, ridges
or mountain areas like in the Swedish and Norwegian fis-
sure valley terrain—feature monumental structures such
as cairns and tumuli, as well as burial grounds which are
thus often located on topographic elevations. In term of
composition, the key feature in longhouse milieus are
the longhouses for dwelling. The find material often has
a lower percentage of fine ceramic vessels and higher
rate of crude storage and cooking pots compared to cul-
tic sites; another difference is the absence of burials and
only occasional finds of human bones (S6rman, 2018,
p. 131-141).

The bronze casting remains in longhouse milieus are
found in a wide variety of contexts, both within buildings
and in outdoor areas (Sérman, 2019; here: table 1). This
demonstrates that casting was not concentrated to special
workshop buildings. Although it is often difficult to pin-
point the duration, intensity and chronological time-span
of the casting based on the debris, it is not unusual, at
least when excavations have covered larger parts of a set-
tlement, with casting debris occurring at several different
places within the settlement (e.g. Eriksson, 2003; Frolund
and Schiitz eds., 2007). To exemplify bronze casting in
the south Scandinavian longhouse milieus, a few sites
will be briefly described.

At Apalle, eastern Sweden, a uniquely well-preserved
dwelling with intact stratigraphy allowed for the identifi-
cation of several settlement phases, which included mul-
tiple longhouses and other buildings (Ullén ed., 2003).
The distribution of casting debris indicates metalwork-
ing at the settlement throughout period II/III to period VI
(fig. 12). A concentration of mould and crucible frag-
ments at a centrally located circular building, previously
suggested to be the main crafting hut/enclosure, seems to
have been only one of several casting loci within the set-
tlement during Period IV (c. 1100-900 BCE, settlement
phase 3; Ullén ed., 2003). Over time, bronze-working
featured at central courtyards, inside longhouses (fig. 9)
and other buildings, as well as in a large, communal area
in the southern part of the settlement (S6rman, 2018,
p. 68-80). The production at Apalle included a wide
range of objects, from simple neck-rings, dress pins and
axes, to complex lost-wax-castings of prestigious objects
such as belt ornaments and fibulas (Eriksson, 2003).
Apalle, being one of the region’s largest grave and set-
tlement complexes, with its production of prestigious
bronze objects and ornaments for local leaders, indicates
the presence of social elite.

Other large Bronze Age settlement with extensive
longhouse milieus such as Pryssgarden, Brogird and

Vra, all in Sweden, are much less informative as rela-
tively little casting debris was recovered from these
sites, probably due to the poor preservation of cultural
layers which characterise these sites (see Sorman, 2018,
p- 93-94, 147-148, 164—-165). Only few, scattered cruci-
ble and mould fragments were found, and its chronologi-
cal as well as temporal distribution within the settlements
are harder to estimate.

There are also settlements complexes which are only
partially excavated, providing insights into the cast-
ing activities at parts of the site. At the yard in front of
a Period V (c. 900-700 BCE) longhouse in Tallboda,
eastern Sweden, the production of an exclusive spectacle
fibula (also Period V) was indicated through the finds of
mould and crucible fragments in a sooty pit a few meters
south of the building (Aiji et al., 1996; Sérman, 2019,
p- 162—163; here: fig. 13 and 20) At the Skuttunge kyrka
settlement in eastern Sweden, mould fragments, probably
for a spectacle fibula, were recovered from the floor layer
of a longhouse that appears to be from the Late Bronze
Age (Sérman, 2018, p. 100-102). At the previously men-
tioned Bredaker settlement, the large spatial distribution
of debris indicates more than one casting loci within the
site (Schiitz, 2007, p. 246; Sorman, 2018, p. 98). The
well-preserved casting loci with melting hearth, dis-
cussed above, was part of a longhouse milieu, but the
exact surroundings and its relation to other features and
buildings are unsure due to the limited extent of the exca-
vation (Schiitz, 2007).

Cult-house milieus

Cult-house milieus include both large, complex burial
grounds and smaller groups of graves, and sites with
ritual activity areas and cult-houses. Many of the burial
grounds where bronze casting debris have been found
also have cult-houses and other activity areas among the
graves. Like for the longhouse milieus, these sites can
be characterised by their type of constructions, their find
material and their topographical location.

Constructions under the umbrella term ‘cult-house’
refer to particular-looking buildings or building-like con-
structions related to funerary contexts (Victor, 2002). The
term cult-house, when used for the Nordic Bronze Age,
thus refers to several non-domestic buildings which differ
by construction, location and find material compared to
the longhouses on settlements (Victor, 2002; Goldhahn,
2007; Mattes, 2008). As demonstrated by Helena Victor
(2002), they can be divided into two main groups; stone-
frame cult-houses which are low, rectangular enclosures
of cold-walled stones, and post-built cult-houses either
with a simple four-post quadratic structure, or post-built
D-shaped small buildings or huts. Whether some of these
structures, notably the stone-foundation type cult-houses
were foundations for actual buildings, or enclosures or
platforms of some kind (or even burial monuments in
themselves) is unclear (e.g. Kaul, 1987 and 2006; Svan-
berg, 2006). They generally have a connection to burials
or appear in the vicinity of graves (Victor, 2002). In terms
of find-material, they sometimes feature a higher concen-
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Fig. 13 — Plan of a longhouse (House 1) at one of the settlement areas (RAA 16) within the grave and settlement complex at Tallboda in
Ostergotland, eastern Sweden. Casting debris, in the form of mould fragments for a spectacle fibula (here: fig. 20) and an almost intact
crucible, was recovered from a sooty pit in front of the entrance to the house.The pit where the casting debris was found is marked with
an orange circle (reworked after K. Aijd, H. Lindborg and M. Schonbeck, 1996, fig. 7).

tration of bowls and fine tableware ceramics, interpreted
as signs of feasting (Eriksson, 2008; Brorsson and Eriks-
son, 2011; Sérman, 2018, p. 136—138).

Topographically, cult-houses and burial sites tend to
be located to slightly higher terrain, often on moraine
or rocky hills in Sweden and Norway (Hjarthner-Holdar
et al., eds., 2008; Sérman, 2018). Based on their loca-
tion and find-material, these contexts often seem to have
hosted various types of ritual activities, special ceremo-
nies or feasts and funerary rites (Victor, 2002 and 2006;
Kaul, 2006; Mattes, 2008). As testified by numerous
such contexts with casting debris, production of bronze
objects was also among the activities sometimes carried
out in such arenas.

In Ryssgirdet, eastern Sweden, the dwelling area
was less well-preserved; instead, ritual milieus with cult-
houses situated at the topographically higher areas of the
complex (which had not been ploughed, in contrast to
the lower-laying settlement) were more well-preserved
(Hjérthner-Holdar et al., eds., 2008). Most metalworking
debris was found by the grave and cult-house contexts,
located at two rocky hilltops in the northern area of the
settlement (fig. 14). Bronze casting had been carried out
in and/or in front of two small, robust post-built cult-
houses. Casting debris was found both on the terrace/plat-
form in front of one of the cult-houses, and on the slopes,
where waste from the activities by the cult-houses had

been dumped (Hjérthner-Holdar et al., eds., 2008). The
cult-house areas had probably been used for feasting, rit-
ual drinking, mortuary rituals and ceremonial gatherings
(Eriksson, 2008; Hjarthner-Holdar et al., eds., 2008; Sor-
man, 2018, p. 80-91). In addition, a possible link to war-
fare and hunting wild game is suggested (Sérman, 2018,
p- 89). The Ryssgirdet settlement spanned from the Late
Neolithic through the Bronze Age. The cult-houses were
difficult to date, but appear to have been most intensely
used during period I1I-V (Karlenby, 2008b, p. 91ff). The
types of bronzes produced at Ryssgérdet cannot be recon-
structed based on the casting moulds, but the chemical
composition of the melts and artefacts point to local cast-
ing of at least tweezers and awls (Eriksson and Grandin,
2008, p. 358). A possible connection between cult-houses
and production of tools for razor kits is suggested. Ryss-
gérdet was probably among the largest grave and settle-
ment complexes in its region. It might occasionally have
functioned as an arena for gatherings, cult and feasts for a
wider community, and parts of the bronze-working likely
related to such occasions.

Similar cases of small cult-houses on high terrain in
connection to settlements have been found at Abrunna
(Strucke and Holback, 2006) and Nibble (Artursson
et al., eds., 2011), both in eastern Sweden. These sites
also featured small post-built buildings or huts on higher
ground, with traces of casting at these high-laying areas.
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In Abrunna, a crucible was found in a hearth at a platform
in front of a small cult-house, exposing towards the set-
tlement below (S6rman, 2018, p. 108—110; see here infra
fig. 18). The same spatial set-up can be observed at Hal-
lunda, the famous ‘workshop’ site at a high-laying burial
ground within what was probably a larger grave and
settlement complex (Jaanusson and Vahlne, 1975; Gold-
hahn, 2007; Sérman, 2018, p. 118-127). Like Joakim
Goldhahn (2007, p. 293-306), I also regard this site as
a cult-house milieu, however, I argue that the construc-
tion has more similarities with the post-built structures at
Ryssgirdet and Abrunna, and have proposed an alterna-
tive interpretation of this house where some of the most
robust stone-lined ‘furnaces’ are instead suggested to be
large post-holes to a quadratic building (S6rman, 2018,
p. 124-126; here: fig. 15). Some of the well-preserved
mould fragments found at this part of the site, show that
swords, spearheads, neck-rings and socketed axes, were

Hallunda RAA 13, zone 2
Excavated 1969-1970

produced in this cult-house milieu (Vahlne, 1974; Sor-
man, 2018, p. 125).

Excavated sites with large burial sites and cult-house
milieus, such as Hallunda, in eastern Sweden (Jaanusson
and Vahlne, 1975) and Hunn in southern Norway, could
perhaps be seen as larger grave and settlement complexes
with seasonal function as assembly sites (see Melheim
et al., 2016). Bronze casting could then sometimes have
been performed in relation to these ceremonial meetings,
which would explain its exposed location, its contexts in
waste of ceremonial drinking etc, and the production of
items with strong political connotations, such as swords
and spearheads (Vahlne, 1974; Melheim, 2012, p. 191f;
Melheim et al. 2016, p. 52).

Although the cult-house phenomenon appears to
be slightly different in Denmark, we still see examples
such as Sandagergird (sece above) on Zealand, and
Brobakken (Mikkelsen, 2015; here: fig. 16) on Jutland,

Hearth
Post-hole

'Furnace’

Bedrock

Crucible fragment
Mould fragment
Bronze fragment

House outline

Fig. 15 — Plan of the “workshop’ or cult-house at the burial ground (RAA 13) at Hallunda, Sédermanland in eastern Sweden. Two
house interpretations are shown on this plan: grey dotted line corresponds to the original interpretation of this structure as a workshop/
stone-foundation type cult-house, while the blue dotted line (forming a square shape) corresponds my proposed re-interpretation of
some of the ‘stone-lined furnaces’ as corner post-holes in a four-post house. On the top left silhouettes of the objects cast (reworked
after G. Vahlne, 1974, p. 16; 1989, p. 109, and D. Jantzen 2008, plate 95).
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where the association between burials, bronze casting and
cult-house milieus is also evident. In Brobakken, casting
debris, including casting moulds for swords, spearheads,
a wide arm-ring and possibly spectacle fibulas, were
found by a small, quadratic post-built house in connec-
tion to a waste midden which included casting debris and
burial depositions, and a high degree of fine tableware
ceramics (Mikkelsen, 2015). This find-pattern fits well
with the ceremonial feasting and funerary ritual proposed
for similar cult-house milieus in other parts of the Nor-
dic area (S6rman, 2018, p. 170—-173). These appear to be
assembly sites at larger settlements, and important arenas
for producing bronze objects in the Late Bronze Age.

Single farms

Finally, data from Sweden also testify of bronze cast-
ing in longhouse milieus at small, single farms. This
interpretation is suggested for the Late Bronze Age settle-
ments at Rambodal, Ostergdtland (Nyberg and Nilsson,
2012; Nilsson and S6rman, 2015), and Degeberga in Sca-
nia (Bjork and Wickberg, 2011). Both sites, in use from
Period IV to VI, were spatially limited to a few thousand
square meters, and lacked obvious connections to con-
temporary ritual areas/burial grounds. In Degeberga,
a mould for a Period I'V-chisel had been deposited in a
post-hole of a longhouse. In Rambodal a fragment of a
broken soap stone mould for a socketed axe-head from
Period V/VI was recovered from a cultural layer beside a
longhouse (fig. 17). They seem to indicate a small-scale
production of tools relating to smaller settlements, and

thus confirm that metalworking was carried out at vari-
ous levels of the settlement hierarchy, at households of
different social standing. The implications of this will be
further discussed in section 5.

Results: where was casting carried out
in relation to the settled landscape?

As we have seen through the sites presented above, bronze
casting debris is found in the settled landscape in the
Bronze Age—dwellings, ritual sites and burial grounds at
the core of the populated areas. There are no casting debris
from free-laying sites at wider distance from the settle-
ments, such as remote sites for temporary activities, shep-
ards’ stations or mineral extraction sites (S6rman, 2018, p.
59-64, appendix 1). Rather than hidden away, casting was
carried out midst of the main arenas for Bronze Age life.

Summary and interpretation of findings

The contextual analysis of casting debris (S6rman, 2018),
briefly synthesised and exemplified above, demonstrates
several new insights about the casting debris, the produc-
tion of bronze objects and its organisation in social space.
These can be summarised as follows:

— It is often possible to reconstruct the approximate
area/areas of production within excavated sites, despite
the absence of specifically identified melting hearths. Dis-
carded casting moulds and crucible fragments are largely
present as secondary depositions in cultural layers, floor
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Here, the making of a socketed axe head is indicated by the dis-
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al layer just north of the house (reworked after P. Nilsson and
A. S6rman, 2015, fig. 2).

layers and pits. The degree of preservation and level of
excavation of cultural layers is decisive for the identifica-
tion and recovery of bronze casting remains. Apart from
a few cases of intact casting moulds placed as foundation
offerings in Late Bronze Age longhouses, there are no
other evidence suggesting intentional depositions of cast-
ing debris (in for example burials or cult-houses).

— Bronze casting sites from the Early Bronze Age, par-
ticularly Period I-1I, are less well-known, and evidence has
so far primarily turned up in Denmark, where casting debris
sometimes feature at settlements with exceptionally long
longhouses. Summing up, both the restricted presence of
casting debris, and the strong representation of settlements
with larger longhouses suggest that metalworking was more
strictly centralised to certain farms and families in the Early
Bronze Age (see Earle, 1997; Kristiansen, 1998; Vandkilde,
2017, p. 157). The data so far indicate that the Danish area,
and the rich Jutland peninsula in western Scandinavia had
a more developed presence of local casting in this period,
and that metalworking was established later in for example
eastern Sweden (Karlenby, 2008a, p. 64). As the number of
excavated Early Bronze Age settlements are still low, nota-
bly in Sweden and Norway, this picture could change.

— In the Late Bronze Age, bronze casting remains
turn up in two different social arenas. On the one hand in
domestic areas within settlements, here called longhouse
milieus. And on the other hand, in ritual areas with burials
and/or cult-houses or other non-domestic structures, here
called cult-house milieus. Thanks to the basic character-
istics in topographic location, finds and feature types,
these contexts can also be suggested for older excava-
tions of sites where the methodology, lack of identified
buildings etc., make them difficult to interpret, but where
their similarities to data from modern excavations now
allows for a better understanding (table 1). In this context,
it can be mentioned that the famous Swedish ‘workshop’
at Hallunda has here been re-interpreted as a cult-house
milieu with production amidst funerary monuments and
a post-built cult-house (Sérman, 2018, p. 118—127; see
also Goldhahn, 2007, p. 293-306 and 2013, p. 258-259),
and that the famous Skilby site with two middens of fire-
cracked stones with rich remains of casting—one of the
first excavated ‘workshop sites’ in Sweden in the 1930s
(Oldeberg, 1960)—is suggested to have been located
midst of a low-laying longhouse milieu in a larger settle-
ment (Sorman, 2018, p. 104-106).

— In longhouse milieus bronze casting was carried out
indoors and outdoors, and has often left traces at several
loci within larger excavated settlements. Indoors, there
are traces in longhouses, such as at Apalle and Skuttunge
kyrka, but also in other types of buildings, like the round
building at Apalle settlement phase 3. There is also cast-
ing in open places in front of longhouses, such as for
example at Tallboda and Fragtrup, or at yards in the mid-
dle of the settlement cluster, like at Apalle or Skuttunge
kyrka. Object types produced are varied, but we can note
the lack of clearly identified full-length swords, and the
presence of moulds for belt ornaments and neck rings.

— In cult-house milieus and on burial grounds, the
casting of bronze objects was also varied. The context
of debris indicate production at activity areas outdoors,
such as the platform in Abrunna, and indoors in cult-
house structures such as the cult-house in Sandagergérd.
There is often a relation between cult-houses and human
bones and with burials. There is also a relation between
such cult and grave areas and contemporary settlement
sites —forming large complexes, clearly exemplified by
sites such as Abrunna, Nibble and Ryssgérdet. However,
as the full extent of such sites is almost never determined
it remains difficult to assess the relative stature and size
of the various settlements with casting.

—Bronze casting was present at both larger and smaller
settlements. The small ones, so far rarely subjected to
excavation, perhaps for source critical reasons, have been
identified in at least two cases, both from Sweden.

— Prestigious objects, such as weapons and large
ornaments, were produced both in dwellings and at cult-
houses. This demonstrates that advanced production of
prestige goods was not organised in specialized, spatially
secluded or centralized workshops. Instead, valuable
bronzes came about in several different arenas and under
various circumstances.
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THE ROLE OF BRONZE CASTING
IN LATE BRONZE AGE SOCIETY

The casting at settlements versus cultic sites does not cor-
respond to a functional division between production of
domestic objects versus prestige/ritual objects, which has
sometimes been proposed (see Levy, 1991; Kristensen,
2015). The picture that emerges is that of a spatial organ-
isation which falls outside of the traditional models, such
as centralised workshops versus domestic production in
the households. Metalworking in Late Bronze Age south-
ern Scandinavia was practised in two main arenas—long-
house contexts and cult-house contexts respectively. The
production in these arenas included a variety of objects,
where casting of prestigious items is for example evident
from both contexts. In the following discussion, I suggest
that this production was structured in relation to the cli-
ents (i.e. the future owners of the produced objects), and
that bronze casting was used as an important strategy in
reinforcing the social structure.

The main argument developed throughout this dis-
cussion is threefold: 1) in the Late Bronze Age, casting
developed into an elaborate, display-like practice, often
performed as public rituals; 2) castings were staged
and organised differently depending on the meaning
and intended user of the manufactured object; 3) many
bronzes were attributes of special social identities—pri-
marily within the elite collective. Consequently, the cast-
ing of a new object was often motivated by, and linked
to, initiations of persons into new roles. Hence, the act of
casting not only materialized the physical object, but also
shaped the identities, power relations and values which it
embodied, and this manufacturing was adapted to various
clients rather than redistributed from a centralised work-
shop. I therefore argue that we need to look beyond hier-
archy and also consider heterarchy in craft production.

The arenas of bronze casting
and the production as public ritual

Bronze casting was set up in a variety of indoor and out-
door settings; between graves, by cult-houses, in long-
houses, at farmyards, or in other communal areas. The
archaeological material from southern Scandinavia
reveals no efforts to seclude, enclose or physically dis-
tance the areas where bronzes were cast, as has some-
times been suggested either for practical reasons of
fire-hazard (e.g. Thrane, 2015, p. 124) or due to social
and ritual taboos (Goldhahn, 2007). Instead, metalwork-
ing often appears in arenas which were visibly acces-
sible, centrally located, or even spectacular. Bronze
casting at larger grave- and settlement complexes often
appears in central and conspicuous settings, suggesting
that production was integrated and visible in the settled
arena. We have seen the casting at yards, in houses and
at open places in longhouse milieus, in particular from
the well-preserved stratigraphy of Apalle. We have seen
the plateaus and terraces in front of cult-houses, such as

Hallunda, Abrunna (fig. 18), Hunn and Ryssgirdet, where
casting would have been exposed to the dwelling below.
I therefore suggest that casting — the most dramatic event
in the bronze-crafting sequence — could be performed as
public or semi-public rituals.

Public rituals, performances, spectacles or ceremonies
refer to memorable, manifest and strongly formalised
rituals which to some extents are performed in front of
an audience (DeMarrais, 2014, p. 157, 161). Such events
are often important tools in the maintenance and negoti-
ation of social order, by displaying, commenting, exag-
gerating and objectifying it (DeMarrais, 2014, p. 156;
see also Geertz, 1980, p. 104). I suggest that Bronze
Age bronze casting correspond to several of the traits
that characterise public rituals (La Fontaine, 1986, p.
181-183; Bell 2009 [1997], p. 159-161; Inomata and
Corben, 2006; DeMarrais, 2014, p. 161), such as: 1) per-
formed in contexts which permitted, and even guided an
audience; 2) evoked powerful sensual experiences that
contrasted with everyday life—like the rhythmic sound
of bellows, the intense heat and light and the percep-
tion of liquid metal; 3) demonstrated impressive and
exclusive skills and techniques, which were difficult to
reproduce without guided and repeated practice. Bronze
Age casting technique thus has properties which readily
lend themselves to dramatic displays (see also Molloy
and Maodlinger, 2020, p. 207). It was thus particularly
appropriate for spectacular rites of passage. Anne Maria
Dobres has demonstrated that technological gestures
are often witnessed by others, and thereby exploited to
express of manipulate identities and interests (Dobres,
2000). This seems to have been the case with bronze
casting, at least during the Late Bronze Age.

This interpretation calls for an update to the archaeologi-
cal view on Bronze Age bronze crafting—both regarding
visual representations and terminology. More open con-
cepts, such as casting places or casting loci, are better
suited to the embedded craft organisation which can be
observed through the evidence. In contrast to traditional
concepts of (male) specialists working at designated
craft areas or workshops, often located in the edge of set-
tlements, I suggest we should envision carefully staged
events in settlements and ritual places. These probably
featured audiences and onlookers taking part in the event
from various distances (fig. 19).

Social projects and the motifs
behind various casting events

The highly visible and varied organisation seen in the
making of bronze objects can be explained by the social
projects and motifs behind different castings. We might
begin to observe where production of different bronzes
was located and staged, based on identified object types
in the recovered moulds (table 1; fig. 20). It should be
emphasised that this builds on a very slim material, as
only a minority of the casting moulds used in Bronze Age
metalwork have survived to our days, and the propor-
tion of those which has readable imprints/negatives are
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Fig. 18 — Overview of parts of the Abrunna settlement in Sddermanland, eastern Sweden. At this part of the settlement complex the
remains of a succession of two small cult-houses (orange and blue rectangles on the photo) were found at the summit of a low rocky
moraine hill. The red star marks the finds of casting debris and a possible melting hearth, at a terrace like platform just in front of the
house, exposing towards the settlement below (photo: Kjell Olausson. Montage: UIf Strucke; reworked after U. Strucke and T. Hol-

back, 2006, fig. 28).
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Fig. 19 — Interpretative drawing of a bronze casting event at the Late Bronze Age settlement at Pryssgirden, Ostergétland in eastern
Sweden. Interpretation presented by Katarina Botwid, 2017 (drawing: Henning Cedmar-Brandstedt).

even fewer. Nevertheless, they can provide glimpses of
object types cast in specific sites (but inversely, absence
can never be used as negative evidence). Even though
the material is meagre, these finds allow for the formula-
tion of a tentative hypothesis which can be tested against
future finds. The available evidence does not cover all
known object types; the discussion therefore focuses on
socketed tools and personal prestige objects.

The first category—socketed tools—were evidently
produced at a wide range of sites and social contexts.
The varied production contexts for axes and chisels
fit well with the idea that these types of objects were
involved in a wide range of social projects, and used
by persons of varying social status in the community
(Larsson, 1986). Axe production was sometimes staged
at the longhouse —perhaps as an important event linked
to the establishment of a new household (see Apalle;
Ullén ed. 2003, and Yngsjo; Linderoth, 2014). Some-
times axes were produced at cult-houses in the same
arenas where the production of weapons has also been
testified (see Hallunda; Vahlne, 1974 and Brobakken;
Mikkelsen, 2015). These axes were perhaps intended as
combined tools-weapons to be carried as an individual
possession by warriors or other persons, as known from
rock art and other finds. Finally, socketed axes and chis-
els were sometimes produced at single farms, as demon-
strated by finds at Degeberga and Rambodal (Bjork and
Wickberg, 2011; Nyberg and Nilsson, 2012). I suggest
that these castings were performed by specialist crafters
from larger settlements, who came to satellite farms to
provide a new tool for these farms. This was most likely
an important event for the household. Such a production
event probably—Ilike the axe itself—also manifested the
household’s kinship identity, power relations and polit-
ical dependency.

The production of prestige goods was also staged in
several arenas (table 1). The prestige objects will here
be divided into two loosely separated groups: prestige
objects as personal attributes (the more common: dress
pins, neck- and arm-rings, knives, razors or ‘razor sets’)
and prestige objects as symbols of power (the more
exclusive: spectacle-shaped fibulas, large belt elements
for female ceremonial costume, large weapons). The evi-
dence suggests that large belt elements and possibly dress
pins were primarily manufactured within the longhouse
arena (table 1). Well-identified moulds for spectacle
fibulas are known from both longhouse and cult-house
milieus, as shown by examples such as Tallboda; Aij,
et al. 1996, and Brobakken; Mikkelsen, 2015 (fig. 20;
table 1). Weapons and possibly tools for ‘razor kits’, how-
ever, were more commonly (but not exclusively) cast in
cult-house contexts (see e.g. Ryssgérdet; Hjarthner-Hol-
dar et al. eds, 2008, Hallunda; Vahlne, 1974 and Brobak-
ken; Mikkelsen, 2015). Neck-rings and socketed axes
were cast in both arenas (table 1). Considering the roles
of these objects in male and female elite costumes and
equipment, as demonstrated through the Early Bronze
Age burial record where notably full-length swords and
large belt ornaments are mutually exclusive (e.g. Berger-
brant, 2007, p. 8), this suggests a gender-based division
for parts of the production. This tendency concerns the
most prestigious objects—those acting as symbols of
power, and having strong continuity in form and function
throughout the Early to the Late Bronze Age. Following
the argument about the public display-like character of
the casting events presented above, I suggest that this
pattern could mirror a practice whereby leaders and spe-
cialists within varoius elite domains/social institutions,
sometimes also linked to female and male roles, received
their insignia under different circumstances.
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Fig. 20 — Mould fragments with identifiable imprints for spectacle fibulas. To the left: a fragment found in the vicinity of a stone-foun-
dation type cult-house at the grave and settlement complex at Molnby, Uppland, Sweden (Hed Jakobsson et al., 2021; photo: Stefan
Gustafsson, Arkeologikonsult AB); to the right: fragments found in a pit at the yard of a longhouse in grave and settlement complex at
Tallboda, Ostergétland, Sweden (Aiji, et al. 1996, here: fig. 13; drawing: Anders Eide).

The use of bronzes in costumes, and as symbolic
personal attributes, implies that they had an important
role in constructing various gendered power identities.
The grand size and spectacular design of these attributes
also indicate that such identities were often communica-
tive and public in nature (Serensen, 1997). This role as
public markers of status and gender thus also seems to
have structured their production. Castings of such objects
were probably performed at a public scale, as indicated
by the location of casting debris in these large settlement
contexts. As suggested by Anne Lene Melheim and col-
leagues (2016), large cultic sites and associated settle-
ments were probably used for assemblies for funerary
ceremonies, but also trade and crafting. I suggest that
some of these crafting events formed part of passage rit-
uals where individuals within the elite collective entered
into new roles, in ceremonies witnessed by the commu-
nity. Examples of crafting taking place as part of com-
munal ceremonies of this type are known from ethno-
graphic literature, for example in the historical chiefdoms
of BoCongo, where the chiefly insignia, in the form of
highly symbolic iron bracelets, were produced as part of
the inauguration rituals (e.g. Herbert, 1984, chapter 10
and 1993, p. 132; Blakely, 2006, p. 163, 166—167). From
a contemporary Western horizon, it could be compared
to a situation where wedding rings were to be cast during
marriage ceremonies.

Hierarchy and heterarchy in the organisation
of metalworking

The interpretation presented here implies that castings
should probably be understood as an effective form of

political ritual, wherein power relations and claims were
manifested and physically transformed. Gatherings,
feasts and political rituals that surrounded such passage
rites seem to have taken place at the larger grave and
settlement complexes of local leading households—in
the cult and funerary arenas or longhouse milieus. Thus,
no production was carried out in spheres outside of the
households, at special assembly sites or regional centres
such as hill-forts or in centralised workshops (see also
Levy, 1991). These results are in line with recent inter-
pretations of metalworking in Late Bronze Age northern
Europe as ‘embedded in the life of regular settlements’
(Molloy and Médlinger, 2020, p. 221-222). However,
the Scandinavian data also underlines the variation in
how craft was staged within settlements, illustrated for
example by the fact that Nordic Late Bronze Age settle-
ments may also include important ritual arenas. Taken
together, this craft production has greater similarities
with the ceremonial production in communal rituals of
small-scale societies (e.g. Spielmann, 1998 and 2002;
Carter, 2007; Nikolaidou, 2007), than with centralized
workshop production in chiefdoms, palace economies or
early states.

Inspiration for this diversified craft production in Nor-
dic Bronze Age houscholds can be drawn from the con-
cept of heterarchical societal structure, signifying a society
characterised by several, parallel arenas for exerting power
and multiple sources for social prestige (Crumley, 1979;
Levy, 1995). Specialised craft in heterarchical societies is,
as pointed out by Elizabeth DeMarrais, generally organ-
ised on a household basis, and tied to several different
clients rather than centralised production for a united elite
(DeMarrais, 2013). The variation in the craft organisation
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in Late Bronze Age southern Scandinavia and its adap-
tation to future owners of the produced objects has here
been interpreted as a production oriented towards the cli-
ents. Rather than special workshop areas organised around
the metalworker, the metalworkers seem to have arranged
their craft around their clients—clients did not seek out the
workshop of the smith; the smith came to them. The heter-
archical structure would fit well with such a model.

How did this heterarchical production for a varied
group of social elites relate to the small-scale production
of tools at smaller, single-farms? In what sense was pro-
duction also politically hierarchical in the Late Bronze
Age? 1 agree with the position that small-scale produc-
tion at smaller farms was probably dependent on skilled
craftworkers from the larger settlements (e.g. Bjorhem
and Magnusson Staaf, 2006, p. 166), rather than inde-
pendently carried out by ‘amateur’ casters (e.g. Nilsson,
2011; Earle et al., 2022). There are three important argu-
ments that support this view. Firstly, regardless of how
‘simple’ objects were to be cast, investment in specialised
equipment such as moulds, crucibles, bellows and tools
would still be needed. Even in cases where the axe was
cast in a ‘ready-made’ stone mould, like the small farm in
Rambodal, this would require a ceramic core with cast-
ing channels, which is technically challenging. Secondly,
casting is dependent on experience and practical skill,
which seems difficult to sustain based on such a small-
scale and irregular production of tools for household
needs. Thirdly, the ritualised forms of casting prestige
objects speak against a parallel amateur production: if
bronze casting was exploited as an important public ritual
for manifesting the positions of important social institu-
tions, it is difficult to envision this being compatible with
bronze casting carried out anywhere by anyone. If these
castings, as I argue, were made by specialist crafters who
came to smaller satellite farms to provide a new tool, this
was probably an important occasion where the produc-
tion event probably—Ilike the axe itself—manifested the
household’s kinship identity, power relations and politi-
cal dependency.

The picture that emerges is that of a craft organised
for and by the users, either by metalworkers visiting their
households, or by setting up production in the grave and
settlement complexes where they lived. Another indica-
tion that speaks for a joint craft collective, rather than sev-
eral different levels of smiths, is the homogenous quality
and similar methods in casting technology and technical
ceramics over the Nordic Bronze Age area (Jantzen, 2008;
Melheim, 2012; see also Sahlén, 2011). We can thereby
talk of a hierarchical organisation, which to some degree
confirms previous models of a more widespread produc-
tion of tools in smaller households. At the same time, the
material from these Scandinavian sites have also opened
new windows into this production, suggesting a heter-
archical organisation for important social institutions in
society. The proposed organisation is visualised below in
a diagram (fig. 21). This model can hopefully provide a
useful hypothesis against which new casting sites can be
tested in future excavations and research work.

CONCLUSIONS AND FINAL REFLECTIONS

The bronze crafting tradition in southern Scandinavia
began as advanced but small-scale production in the
Early Bronze Age. Known evidence from period I-II is
so far limited to Denmark and southern Sweden. In this
early phase, casting was performed in longhouses in set-
tlements. Casting often appears in exceptionally large
longhouses. Whether the connection to certain houses
reflects monopolization by elite households, or crafting
in shared, public buildings, is not yet clear, but a high
degree of elite control seems plausible. Since casting was
performed indoors it probably involved a rather limited
number of people, such as an extended family or selected
inhabitants and guests, rather than large audiences. This
production thus seems to have been an affair concern-
ing the household and its allies. The data from the ear-
lier periods are less well-known, and this picture might
change in the future.

From period III onwards and during the Late Bronze
Age, bronze-working became more widespread and cov-
ered a much wider range of object types. Weapons, ritual
paraphernalia, personal ornaments and dress attributes
were now produced at grave and settlement complexes
within all regions of southern Scandinavia. However,
there are no signs of specialized production centres or
centralised workshops. Rather than spatial and political
monopolization by a centralized elite group, all produc-
tion can, I argue, be considered household production. In
larger households it was practised in two main arenas —
longhouse contexts and cult-house contexts respectively.
In the Late Bronze Age, the manufacturing of bronze
objects occurred in households at various levels (hier-
archy) and in various spheres within these households
(heterarchy). This range seems to cover production in
households with ritual or clan leaders, production in com-
peting or collaborating households with various roles in
the elite, and small-scale production in single households
dependent on expert crafters from kin or allies.

The results of this study clarify the position of metal-
working in physical and social space, which was previ-
ously hypothesized from finished objects and (neo-evo-
lutionist) anthropological notions of specialized crafting
in chiefdoms. The study demonstrates that bronze cast-
ing played an active and communicative role in social
reproduction during the Late Bronze Age. This elaborate,
socially meaningful and ritualised organisation of craft-
ing contrasts with the specialised craft production in the
form of workshops or attached specialists traditionally
emphasized in Bronze Age research. The inconspicuous
traces from the casting provide windows onto a differ-
ent way of making and perceiving objects in small-scale
communities.

Finally, some points of wider interest for craft studies
can perhaps also be drawn from the Scandinavian data.
The first point concerns approaching sites with metal-
working, where there has been a tendency to categorise
sites as ‘production units’ with either high or low status/
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in the future (illustration by the author).

capacity, while the inner dynamic at these sites may
remain obscure. The Scandinavian examples underline
that spatial arrangements within sites holds great poten-
tial to inform about the social position of the craft. As
Barry Molloy and Marianne Mddlinger recently stated:
“Find contexts are a good indicator of the degree to which
metalworking was integral to, and, we may argue, visible
within societies” (Molloy and Mddlinger, 2020, p. 193).
The second point concerns terminology, notably the
notion of workshops when examining the organisation of
specialised craft. This is a figure of thought that tend to
bring about certain expectations (permanency, seclusion,
one place hosting the full chaine opératoire), that might
hinder the observation of other forms of organising craft
production in small-scale societies (Sorman, 2017; Costin,
2020). The specialised craft, even in chiefdoms, might not
look as we have expected, and the terminology we employ
should be open enough to allow for the data to surprise us.
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