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For my parents

As you set out for Ithaca
hope your road is a long one,
full of adventure, full of discovery.
…
Keep Ithaca always in your mind.
Arriving there is what you’re destined for.
But don’t hurry the journey at all.
Better if it lasts for years,
so you’re old by the time you reach the island,
wealthy with all you’ve gained on the way,
not expecting Ithaca to make you rich.

.RQVWDQWLQRV3HWURX.DYDÀV¶,WKDND·
(translated by Edmund Keeley/Philip Sherrard)
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Preface

Thursday 19 december, 2003: I was handed a beautifully crafted Bronze Age sword found in the
Meuse near Buggenum (Fontijn 2002, 166ff), during a workshop in the R.M.O. 1 Holding this
Vielwulstschwert I was astounded by its workmanship. Even after 3000 years, this sword incites an awe
that can still be felt. A sword like this lives a life of its own, even up to today, and the bearer of such
a sword must have received considerable admiration. But, who was at the beginning of this? Who
created such an excellent piece of workmanship that stands out even today? The bronze smith did.
There, my fascination with the subject began. I focused on the Netherlands as here too, bronze
objects are found regularly. Most of them have come to us because they have been, curiously,
deposited in the Bronze Age; deliberately buried in the ground, not to be recovered again. What was
so special about these objects? And if they were so special what about the people that produced
them? Were all these bronze objects imported to the Netherlands or is it possible that the Bronze
$JHPD\KDYHVHHQWKHÀUVW'XWFKVPLWKVHYHU"7KH1HWKHUODQGVLVGHYRLGRI DQ\UHVRXUFHVRI 
copper or tin, needed to produce bronze, so the Bronze Age smith, if present in the Netherlands,
must have had an international trading network in order to supply him with the necessary materials.
7RWU\DQGÀQGDQVZHUVWRWKHVHTXHVWLRQV,UHDGHYHU\WKLQJWKDW-D\-RUGDQ%XWOHUthe Bronze Age
metal specialist in the Netherlands, wrote. Thereafter, I wrote a paper that studied the history of
research concerning this topic (Kuijpers 2003). I attended bronze casting experiments and several
conferences on the subject. My bachelor thesis dealt with metalworking (Kuijpers 2006). Now,
almost four years since I have held the sword of Buggenum, I aim to combine all these years of
VWXG\RQWKHVXEMHFWLQWRWKLVÀQDO03KLOWKHVLV+RSHIXOO\LWZLOOFDVWVRPHOLJKWRQWKHSHUVRQV
WKDWKDYHKDGDSURQRXQFHGLQÁXHQFHLQWKHSUHKLVWRU\RI WKH1HWKHUODQGVIRU´A true Bronze Age
can only arise with the advent of metallurgists or smiths” (Childe 1963, 11).

1 The National Museum of Antiquities, Leiden
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PART I

RESEARCH PROBLEM, FORMER RESEARCH, THEORETICAL
FRAMEWORK

1

1.1

Introduction: looking for the bronze smithy

Introduction

Bronze has been studied in all its facets. The meaning of bronze to Bronze Age people2, the
intriguing depositions of it3, how it was exchanged and its distribution4RUUHVSRQVLEOHIRUWKHÀUVW
¶JOREDOL]DWLRQ·RI (XURSH 9DQGNLOGHLQSUHVV DQGRI FRXUVHKRZLWZDVSURGXFHG2QPLQLQJDQG
the production from ore to metal5, composition of the metal, physical and technological aspects6,
socio-cultural aspects of production7, experimental archaeology on smelting, melting and casting8
and the tools of the bronze smith9. The vast quantities of bronze objects found dominate the
archaeological record (e.g. the Praehistorische Bronzefunde series10) and subsequently the research
of that period. The period was even named after the material: the Bronze Age.
This thesis will focus on the people responsible for the creation of these objects. It is about
metallurgy and bronze casting, but not the famous beautifully crafted bronze objects such as the
Nebra disc (Meller 2002; 2004), the Sun Chariot from Trundholm (Gelling and Davidson 1969;
Kaul 2004) or the sword from Jutphaas (Butler & Sarfatij 1970; Fontijn 2001). This thesis will focus
mostly on the production of simple axes, spears, sickles and other everyday objects which have been
made by the thousands, and the production of these objects in the Netherlands.
As mentioned in the preface, I was astounded by the workmanship of the Late Bronze Age
sword found in the Meuse near Buggenum (Fontijn 2002, 166ff). At that time, I completely agreed
with much of the literature on metalworking: that this must have been a ritual process that commanded considerable respect (cf. Bertemes 2004, 144; Budd & Taylor 1995, 140; Piggot 1965, 71;
Childe 1963; 1944). However, my perspective has changed much the following four years. Already
during the experiments and the writing of my BA thesis I started to doubt this one-sided image
of the bronze smith. The complexity of the process of metalworking appeared to me to be less
LQWULFDWHWKHQWKHDVVXPHGELJÀUHVDQG\HDUVRI DSSUHQWLFHVKLSDVDGYRFDWHGE\&KLOGH 
1963; 1965). Looking at the Netherlands we seem to have evidence of a small-scale production of
¶VLPSOH·UHJLRQDOREMHFWVPRVWO\D[HV %XWOHU )RNNHQVVHHFKDSWHU $QGSURGXFWLRQRI 
¶VLPSOH·¶HYHU\GD\·DUWHIDFWVZDVRI FRXUVHQRWFRQÀQHGWRWKH1HWKHUODQGV:HUHWKHVHVLPSOH
objects also produced by specialist (itinerant) metalworkers?
Many of the studies concerning bronze production seem to be working in a certain niche. The
socio-cultural studies ascribing all kinds of special meaning to metalworking, often disregarding
the technological process (e.g. Budd & Taylor 1995), while the scholars involved in technological
and experimental studies of bronze production seem to perceive the technological process of
metalworking as being devoid of social or any other context (Ottoway 2001, 87). As such they
DOOGHDOZLWKDVSHFLÀFSDUWRI WKHLPDJHEXWQRQHRI WKHPRQWKHLURZQLVDEOHWR¶UHFRQVWUXFW·
the Bronze Age smith. Therefore, I have deliberately chosen to focus both on the social as well

2
3
4
5

E.g. Bridgeford 2002; Barber 2003; Ottaway & Wagner 2002.
E.g. Levy 1982; Bradley 1990; Fontijn 2002.
E.g. Butler 1963a; 1987a; Muhly 1973; Northover 1982; Liversage & Northover 1998; Needham 1998.
E.g. Coghlan 1975; Craddock 1995; Shennan 1993; 1995; 1999; Timberlake 2001; 2003; in press; O’Brien 2004; Maggi &
Pearce 2005.
6 E.g. Northover 1989; Butler 1979; Butler & van der Waals 1964; 1966; Tylecote 1987; Coghlan 1975 and the SAM series
(Studien zu den Anfängen der Metallurgie) by Junghans, Sangmeister and Schröder 1966-1974.
7 Childe 1944a; 1944b; 1963; Rowlands 1971; Kristiansen 1987; Levy 1991; Budd & Taylor 1995; Bridgeford 2002; Ottaway &
:DJHU%DUEHU0HXUNHQV9DQGNLOGH
8 E.g. Drescher 1957; Fasnacht 1999; Ottoway & Seibel 1997; Wang & Ottoway 2004; Timberlake in press,
9 E.g. Hundt 1975; 1976; Ehrenberg 1981; Jockenhovel 1982; Pernot 1998; Armbruster 2001; Rehder 1994.
10 The Praehistorische Bronzefunde series attempts to catalogue all the Bronze Age metalwork in Europe, region per region and
one type at a time.
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as the technological organization of metalworking. The Bronze Age smith, in my opinion, was
¶IRUPHG·E\ERWK1RQHWKHOHVVGHDOLQJZLWKERWKVRFLDODQGWHFKQRORJLFDOIDFWRUVRI EURQ]HLVD
far too mammoth task for a thesis. As a result, I have tried to narrow down the approach wherever
possible, only highlighting the aspects that may have been most important for the bronze smith in
the Netherlands.

1.2

Research problem

Recently, some metal objects were found at the excavation of Meteren-De Bogen (Butler &
Hielkema 2002, 539ff). Most of them are bronzes but also tin and lead are present. Although Butler
and Hielkema note in the conclusion that metalworking cannot be excluded, they believe that
unambiguous evidence for the production of metal artefacts is lacking and conclude that the objects
have been imported (Butler & Hielkema 2002, 545).11 In this conclusion on the bronze objects from
Meteren-de Bogen lies part of the problem I wish to address in my thesis. While metalworking
cannot be excluded, there is no unambiguous evidence that it did take place. This is not only true
for Meteren-de Bogen but relates to the whole of the Netherlands as well. Although it seems to
EHDFFHSWHGWKDWWKH1HWKHUODQGVGLGKDYHKDGDWKULYLQJEURQ]HSURGXFWLRQDVÀUVWDGYRFDWHG
by Butler (1961) we are still in the dark about where, how and by whom these local artefacts were
made. Moreover, the local bronze industry has been surmised almost solely on the ground of
¶UHJLRQDO·SURGXFWV12<HWWKHVH¶UHJLRQDOREMHFWV·DUHindirect evidence of metalworking (see section
4.4.5) and presently, seem to be a misnomer for objects probably made somewhere in a vast region
)RQWLMQ ,QGLFDWLRQVRWKHUWKDQ¶ORFDO·SURGXFWVIRUPHWDOZRUNLQJDUHPLQLPDO7KHODWHVW
summary (for the southern part of the Netherlands) has been made by Fontijn (2002, appendix
8) and entails only seven sites with possible indications. A discovery like the mould of Oss (Fontijn
et al. 2002; see appendix 2.1) or the mould from Someren (personal communication H. Hiddink,
March 2008; see appendix 2.1), both from a settlement context and directly related to metalworking,
UHPDLQH[FHSWLRQDOÀQGV/RRNLQJDWWKHVKHHUQXPEHURI DUWHIDFWVODEHOOHGORFDOE\%XWOHU13, the
number of moulds to produce them in (six in total)14 or other direct evidence for production, is in
no comparison. Moreover, the quantity of metal objects produced is always going to be far greater
than the number recovered (Roberts in press). If metalworking really took place in the Netherlands,
RQHZRXOGH[SHFWWRÀQGPRUHHYLGHQFHRI LW0RXOGVFUXFLEOHVPHOWLQJRYHQVKDPPHUVZDVWH
products: direct evidence of metalworking activities. Yet, we have not, and the workshop of a bronze
smith %XWOHU  LQWHQGHGWRÀQGLVDVHOXVLYHDVLWZDVDOPRVWKDOI DFHQWXU\DJR

1.3

Research questions

Butler proposed a two-folded way to prove the existence of the “Hunze-Ems industry”, which
produced the northern regional bronze products (Butler 1961, 199). It involved studying the
tangible evidence of the workshops on the one hand and studying the products they produced on

 7KHVDPHSUREOHPFDQEHIRXQGDWVHYHUDORWKHUVLWHVZKHUHWKHUHLVDSRVVLEOHDVVRFLDWLRQZLWKPHWDOZRUNLQJEXWQRÀUP
HYLGHQFHWRFRUURERUDWHWKHK\SRWKHVLV HJ9HUKHOVW 
12 Butler 1961; 1963b; 1973; 1990; 1995/1996; Butler & van der Waals 1966; Butler & Steegstra 1997/1998; 1999/2000;
2001/2002; 2002/2003; 2003/2004; 2005/2006.
 $URXQGD[HVKDYHEHHQODEHOOHG¶UHJLRQDO· VHHDSSHQGL[ )XUWKHUPRUHVSHDUVXUQÀHOGNQLYHVDQG2PHJDEUDFHOHWVPD\
also have been made locally according to Butler (1969), these could not be counted as they are not catalogued yet as with the
axes (see note 12). The total amount of bronzes from the Netherlands numbers around 2400 (Butler & Fokken 2005, 384).
14 Buggenum-Meuse mould (Butler & Steegstra 1997/98, 227, no. 227; Fontijn 2002, 138); Roermond-Meuse mould (Butler &
Steegstra 2001/2002, 303, no. 549.); Havelte mould (Butler & Steegstra 2005/2006, 209, no. 772); Oss mould (Fontijn 2003,
138-140; Fontijn et al 2002); Cuijk mould (Fontijn 2002, 138-139); Someren mould (H. Hiddink personal communication,
March 2008). See appendix 2.1.
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the other. Butler succeeded in the latter, which resulted in an extensive corpus of literature on axe
W\SRORJ\ ÀJ 15 7KHIRUPHUUHPDLQHGGLIÀFXOWKRZHYHU%XWOHUKRSHGWKDWHYLGHQFHRI WKH
workshop could give clues as to who the Bronze Age smith was and how and where he worked.
<HWWKHYHU\IHZÀQGVWKDWFRXOGGLUHFWO\EHOLQNHGWRPHWDOZRUNLQJZHUHVWUD\ÀQGVDQGWKXVGLG
not provide much information on the local bronze industries of the Netherlands (Butler 1961, 207).

Figure 1.1 Bronze axes from the Netherlands. The local types of axes from the North according to Butler are: 1: lowƪǡǡ͜ǣǦƪǡǡǡ͞ǣ
ǡ͙͘ǣ ǡ͙͛ǣ ǡ͙͜ǣ 
 Ǥ ǣ͙͞ǣ  ǡ͙͝ǣ 
ǡ͙͟ǣ  Ǥǣ͚ǣgeknicktes randbeilÚǡ͛ǣ
ǡ͝ǣǡ͟ǣǡǡ͠ǣǫǡ͡ǣǮǯǡ͙͙ǣ 
ǡ͙͚ǣǦǡ͙͝ǣǡ͙͡ǣǤ ͙ǣ͛ǡ͝ȋƬ ͚͘͘͝ȌǤ

15 See note 12.
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The whereabouts of the workshop of the bronze smith are presently still unknown and therefore
the main goal of this thesis remains exactly the same as the one proposed by Butler (1961, 200): “het
opsporen van de mogelijke overblijfselen der werkplaatsen” (to trace the possible remains of the workshops).
I am looking for the bronze smithy.
One might expect that in the four decades since Butler’s aim, much new evidence would have
turned up. This is not the case. Only very recently three new moulds have been discovered.16 Yet,
new (regional) bronze objects do keep turning up (e.g. Fontijn 2005; Fontijn, Butler & Steegstra
9DQ+RRI  0HXUNHQV RQO\LQFUHDVLQJWKHGLVFUHSDQF\EHWZHHQWKHDPRXQWRI 
regional objects and the amount of production evidence. A legitimate question to ask therefore
is: are we missing evidence? Stated more clearly: Why DUHZHQRWÀQGLQJPRUHdirect evidence of
metalworking activities in the Netherlands? Is Butler wrong assuming a thriving bronze industry
or are there other reasons that elude the bronze smith’s workshop to the archaeologist’s eye? I will
try to answer these questions by looking at the process of bronze production. How does it work?
Which artefacts are needed? What sort of activities are taking place? And, most importantly, how
does it manifests itself in the archaeological record? This technical and rather practical approach
does not stand on its own. As mentioned in the introduction, there seems to be a divide between
socio-cultural and technological approaches of metalworking. The following research questions
are however closely associated with each other. While I have narrowed down the latter question
to the reconstruction of manufacturing technologies and its manifestation in the archaeological
record, technology cannot be seen as devoid from social actors. The role and meaning of a certain
craft technology in a society may have had implications on how it was used (Dobres and Hoffman
 EXWDOVRRQKRZSURGXFWLRQZDVRUJDQL]HG &RVWLQII +HQFH,ZLOOÀUVWORRNDWWKH
possible organization of metalworking. Is metalworking only practised by specialists? Are we dealing
with independent or attached craftsmen? Is there a ritual dimension to metalworking? This thesis
therefore has two main research questions, which make up part II and III:
1. Who crafts? How is metalworking organized socially and what is the social position of the smith? Is it likely that
VHYHUDO%URQ]H$JHFRPPXQLWLHVLQWKH1HWKHUODQGVZHUHSUDFWLVLQJPHWDOOXUJ\RULVWKLVFRQÀQHGWRDIHZVSHFLÀF
persons?
2. How does metalwork production work technically? And, more importantly, how does this process manifest itself in
the archaeological record?
)URPWKHVHFRQGTXHVWLRQ,KRSHWREHDEOHWRFRQVWLWXWHD¶WRRONLW·WKDWLVLQGLFDWLYHRI PHWDOZRUNing and would help archaeologist to recognize metal production evidence during an excavation.
Answering the two research questions will provide an image of the bronze smith and Bronze Age
metalworking that applies mostly to the Netherlands: a region devoid of any resources for making
bronze. Part II on the organization of metalworking may nonetheless also apply for large parts of
Western Europe.
The importance of whether metalworking took place in the Netherlands can have pronounced
implications for the research of Bronze Age societies in the Netherlands. As bronze objects form an
important part of Bronze Age research it is essential to know who produced them, as is explained
lucidly by Costin:
“In most societies, not everyone crafts. Therefore, it is important to know who crafts, what they
craft, and why they craft what they do. Answering such questions becomes all the more imperative
as archaeologist recognize social actors and the part of the individual in making technological and

 7KH2VVDQG6RPHUHQPRXOGUHVSHFWLYHO\GLVFRYHUHGLQDQGDQGWKHPRXOGIURP&XLMNDVWUD\ÀQGE\DQDPDWHXU
archaeologist.
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aesthetic choices and in creating meaning for material culture. Artisans physically transform raw
PDWHULDOVLQWRÀQLVKHGREMHFWVZLWKERWKXWLOLW\DQGPHDQLQJ$VWKHUROHRI REMHFWVLQFUHDWLQJVRFLDO
relationships and transforming social organization is stressed, it is important to remember that the
artisans are the ones who actively create or capture social meaning and transform it into material
objects trough craft production. Even when carrying out the wishes or orders of others, artisans may
alter or translate the message to be conveyed. Therefore, if craft objects are to be central in interpretations of social and political relationships, an effort must be made to determine who made them so as
to understand the perspective being communicated (Costin 2001, 279).

1.4

Approach

Metallurgy calls for an interdisciplinary approach, in which socio-cultural factors and technological
factors of bronze and bronze working do not contradict each-other. Rather they should complement each-other and show possibilities or impossibilities. In this thesis past research, experimental
archaeology, ethnographic examples, technological data and archaeological data will be combined in
order to surmise an interpretation on metalworking in the Netherlands during the Bronze Age.
The current chapter gives an outline of the research problem, the question raised and the way
in which the problem is approached. Problems and limitations of my research are discussed in
chapter 2. Experimental archaeology is also discussed for I have made extensive use of information
gained from both former experiments as well as experiments I joined myself. A description of one
of these experiments is given in the appendix (1). Chapter 3 presents a theoretical discussion on
WHFKQRORJLFDORUJDQL]DWLRQLQYROYLQJWHUPVVXFKDV¶VSHFLDOLVW·¶VSHFLDOLVDWLRQ·¶NQRZOHGJH·DQG
¶VNLOO·)XUWKHUPRUHDVPHWDOZRUNLQJLVRIWHQDVVRFLDWHGZLWKD¶ULWXDOGLPHQVLRQ· cf. Meurkens
 DFULWLFDOGLVFXVVLRQRQ¶ULWXDO·LVSURYLGHGKHUH%HFDXVHWKLVUHVHDUFKLVLQVSLUHGE\%XWOHU·V
ZRUNIROORZVPDQ\RI KLVÀQGLQJVDQGKRSHIXOO\ZLOOEHDQDGGLWLRQWRLWFKDSWHUZLOOGLVFXVV
his work on the topic, as well as Childe’s theory of an itinerant smith. In part II and III (chapters
5-8), I will try to tackle the prevailing image of the bronze smith by reinterpreting the available
data, corroborated by experimental archaeology. This is done by researching respectively, the social
organization of metalworking and the technological organization of metalworking.
The discussion on the organization of metalworking will focus on the ritual dimension of
metalworking and the presumed specialist nature of the smith. Essential to this research is the
database from Meurkens (2004) with some additional entries. Around 80 sites with metalworking
debris have been collected. They provide the background on which several of the current interpreWDWLRQVRQPHWDOZRUNLQJDUH¶WHVWHG·
The chapters that form part III are not an in depth research of the use of metalworking tools.
I am foremost interested in the archaeological visibility of metalworking (tools). The tools needed
and the processes involved are discussed by looking at the archaeological record corroborated with
H[SHULPHQWDODUFKDHRORJ\&KDSWHUGHDOVZLWKWKHVXSSO\RI PHWDODQGUHGHÀQHVWKHWHUP¶LQJRW·
on archaeological premises. In chapter 7 and 8 I will look at melting and casting and the tools that
DUHQHHGHGWRÀQLVKWKHFDVWREMHFW7KHPDWHULDODQGFRQVHUYDWLRQWKHFKDQJHRI GLVFRYHU\DQG
recognition, and the association with metalworking are subsequently dealt with. This leads to a
scheme which shows what to expect when looking for evidence of metalworking. Furthermore, I
ZLOOWU\WRFRQVWLWXWHD¶WRRONLW·WKDWLVUHSUHVHQWDWLYHRI PHWDOZRUNLQJ
Chapter 9 brings together the two threads that are followed. Here I will give a synthesis of the
ÀQGLQJVDQGSODFHWKHPLQDZLGHUFRQWH[W,QWKHDSSHQGLFHVZKLFKFDQEHIRXQGDWWKHHQGRI 
WKLVERRN,KDYHFRPSLOHGWKHPRVWLPSRUWDQWÀQGVIURPWKH1HWKHUODQGVUHODWHGWRPHWDOZRUNLQJ
(appendix 2). Furthermore, a database of some 80 sites from North-West Europe with metalworking debris is given (appendix 3), a list of all the regional axes according to Butler (appendix 4) and
a describtion of an experiment I joined (appendix 1). A glossary of metallurgical terms is also
provided (appendix 5).
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2.1

Problems, limitations, source criticism

Introduction

6HYHUDOSUREOHPVKDPSHUWKHVWXG\RI %URQ]H$JHPHWDOOXUJ\5DQJLQJIURPWKH¶PHOWLQJSRW· VHH
below) to the problems encountered trying to provenance metal trough analysis of its composition.
The most important problems for my research are touched upon in this chapter. Additionally,
experimental archaeology is discussed, because information gained from former experiments, as
well as the experiments I joined myself (appendix 1), is used throughout this thesis.
Firstly, the distinction between smelting and melting, a terminological problem, has to be dealt
ZLWKDVLWH[SODLQVVRPHRI WKHGLIÀFXOWLHVHQFRXQWHUHGLQWKLVWKHVLV6HFRQGO\WKH¶PHOWLQJSRW·
and the implications of re-melting are explained. It will be argued that re-melting may have been a
far more common practice and that deposition prevented the objects from going into the melting-pot.
Additionally, I will discuss the data on which interpretations on metalworking are postulated. These
are of course the bronze objects found by archaeologist, but as these objects most often represent
GHOLEHUDWHGHSRVLWLRQZHPXVWFRQVLGHUWKHLU¶VSHFLDO·PHDQLQJDQGWKHLPSOLFDWLRQVWKLVKDVRQRXU
view of the Bronze Age. The last section will confer on experimental archaeology and the reasons
why, and how, I make use of it in my research.

2.2

Smelting and melting: confusion in terminology

When producing Bronze Age metalwork there are two very important processes that need to be
distinguished: smelting and melting.
“Melting is, of course, changing a metal from the solid to liquid state; smelting is an entirely different process by which a metallic ore is converted to metal through the agency of heat and chemical
energy” (Coghlan 1975, 27).
There appears to be some confusion in terminology, because scholars do not always seem to make
a clear distinction between the two processes. Authors dealing with the practical, technological
side of metal production are particularly interested in smelting (e.g. Forbes 1950; Craddock 1995;
Henderson 2000; Rehder 2000), which is unlikely to have taken place in areas where metal is not
available trough natures resources (i.e. ore). In contrast to pottery, bronze production has several
VWDJHVLQZKLFK VHPL ÀQLVKHGSURGXFWVPD\PRYHDURXQGDOORZLQJIRUSURGXFWLRQDWFHQWUHVIDU
distant from the sources of raw material (Miller 2007, 242). Scholars who do realize that smiths in
areas devoid of ore would have dealt with metal in a different manner mainly focus on the social
aspect of metalworking and do not seem to make a distinction between the two processes (e.g.
Rowlands 1971; Budd & Taylor 1995; Meurkens 2004). It is important to know whether smelting
or melting took place; both processes can clearly be segregated both in knowledge and skill as well
as spatially (Miller 2007, 242). Availability of resources also must have had implications as to the
organization of Bronze Age metalworking (Costin 2001, 286).
Smelting is the extraction of the actual metal from the ore, in order to produce a usable and
tradable metal (an ingot).17,WLQYROYHVFUXVKLQJDQGEHQHÀFLDWLRQRI WKHRUHDQGLI VXOSKLGHRUHVDUH
delved, like at Ross Island (O’Brien 2004) or Mitterberg (Shennan 1995), roasting of this ore in orGHUWRR[LGLVHLW6XEVHTXHQWO\VPHOWLQJZRXOGWDNHSODFHLQDQRYHQSRVVLEO\ZLWKWKHXVHRI DÁX[

17 For a brief and simple introduction on smelting see Miller 2007, 152ff
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and under reducing circumstances.18 Melting on the other hand, is the (re)melting of the ingot (or
scrap metal), in order to cast a new bronze object. This process is technologically a much simpler
action requiring only a crucible, a small furnace and the right temperature (around 800 - 1000 0C
depending upon the alloy). Therefore, it is especially important to distinguish between smelting and
melting on terms of knowledge. The complex process of smelting is much more likely to demand
specialist knowledge. Furthermore, smelting only took place in a restricted region where there was
a supply of ore. Consequently, metallurgical skills on smelting may have been restricted, either
intentionally or because of the relatively small area in which the process was carried out. This would
not have been the case for melting, for which only pyrotechnical capabilities are needed, which were
around already several thousands of years (Roberts in press).19 One of the most important differences – archaeologically – in both activities is the appearance of slag. Smelting produces slag, the
material remaining after the metal is won from the ore. Melting however is the secondary production of metal and does not leave any traces in the form of slag. If an ingot is melted everything
will be used. Even the redundant metal that is cut of the produced object, waste products such as
runners, but also the metal droplets that fell next to the mould, can and probably will be melted
down eventually (see section 2.4.1). It is unlikely that anything more than just some small droplets
will be left in the ground (Bachmann 1982; Miller 2007, 159-161; see section 7.7). Hence, much of
the literature on the technological aspects of metallurgy20, if projected on the Netherlands, becomes
less well applicable, for it mostly deals with smelting. I think we can safely assume that smelting
would not have taken place in the Netherlands. There are no copper or tin deposits in the ground
and it is highly unlikely that raw ore was transported to the Netherlands in order to smelt it locally.21
This, however, also means that ideas on the organization of the smith, which are mainly based on
areas in which both smelting and melting took place, have to be used cautiously when projected
on the Netherlands. Communities in the mining areas would have dealt with metal in a completely
different manner than the regions without these resources, such as the Netherlands.

2.3

The ‘melting-pot’ and what it has obscured

A particularly innate and problematic aspect of metallurgy is the fact that metal can be reused – at
any time:
“A million ancient silver coins - the second-largest hoard ever found - is likely to be melted down to
make tourist trinkets because nobody wants to buy them” (Keys 1994)22
Metal can be re-melted and reformed and thus, in contrast to other materials, a whole new object
can be made from scrap. Unsurprisingly, this has consequences for several aspects of archaeometallurgical research.
The observation that – at least in the Middle and Late Bronze Age – re-melting took place
indicates that metal-analysis cannot directly link objects with the ore sources. This has led to a
general concern about the usefulness of metal-analysis. Northover (1982, 45) acknowledges that
the use of scrap can be demonstrated in all periods, but argues that metal-analysis can still provide
important conclusions. In a worst-case scenario, a large scale programme of metal analyses can still
WHOOXVDERXWFKDQJHVLQUHÀQLQJWHFKQLTXHVDOOR\LQJSUDFWLFHVWKHQXPEHUDQGQDWXUHRI VRXUFHV

18 Flux and reduction are not a necessity but produce more and better (i.e. purer) copper (O’Brien 2004).
19 Being able to melt a piece of bronze does not mean also being able to cast a good object from it. I am arguing that the
knowledge for melting was widely available though, not necessarily the skill. See section 3.3.3 for a brief discussion on the
difference of knowledge and skill.
20 Forbes 1950; Coghlan 1975; Tylecote 1987; Craddock 1995; Rehder 2000; Henderson 2000.
21 Although Jovanovic (1988) argued that movement of ore is not infeasible.
22 From an article in The Independent, London, April 26, 1994.

20

PROBLEMS, LIMITATIONS, SOURCE CRICISM
and metalworking practices (Northover 1982, 46ff). One problem remains though; while it is clear
that metal was re-melted, archaeologist have no clue as to how many times bronze objects were
re-melted and recast. Circulation and use of bronzes may have been more intense than visible
from the archaeological record (i.e. GHSRVLWLRQV EXWWKLVLVGLIÀFXOWWRVXUPLVH7KHRULHVWKDWWU\WR
involve re-melting as important part of the circulation of metal (cf. Needham 1998) rely heavily on
assumptions.
The estimates that are made on the amount of copper extracted from mines, even if these are
grossly overestimated, still exceed the amount of bronze objects found by far.23 Large amounts of
EURQ]HDUHWKHUHIRUH¶PLVVLQJ·7KH\VLPSO\KDYHQRWEHHQIRXQG \HW E\DUFKDHRORJLVW+RZHYHU
it should also seriously be considered that a large part of the Early Bronze Age bronze objects are
¶KLGGHQ·LQODWHUDUWHIDFWV,WLVHDVLO\FRQFHLYDEOHWKDWFRSSHUPLQHGDWWKHVWDUWRI WKH%URQ]H$JH
ZDVVWLOOEHLQJXVHGLQWKH,URQ$JHDQGPD\EHHYHQODWHU5HPHOWLQJLVE\QRPHDQVFRQÀQHGWR
WKHFRQWHPSRUDU\SHULRGLQZKLFKWKHPHWDOFLUFXODWHG&RSSHUH[WUDFWHGDQGÀUVWXVHGLQWKH(DUO\
Bronze Age may easily be found as Late Bronze Age artefacts.
Sites like Eigenblok or Zijderveld clearly show that the wooden posts used to build houses were
shaped with the use of bronze axes (Meijlink et al.-RQJVWH .QLSSHQEHUJÀJ
7.26, 7.28).24 Although intensive use have been made of metaldetectors, not a single axe was found
on these sites. While this might be the implication of depositional practises (cf. Fontijn 2002), it may
also be explained as the outcome of regular re-melting. Clearly, bronze was not discarded but either
deposited or re-melted. This will be elaborated below.

͚Ǥ͜

 Ƥ   Ƥ 

The metalwork known to archaeologists mainly originates from deliberate depositions (e.g. Bradley
1990; Fontijn 2002). Archaeologists have long tried to make sense of these depositions (Fontijn
2002, 13ff). All the approaches however appear to – implicitly or explicitly – make a distinction
between ritual and profane. Hoards that have long been seen as traders’ hoards therefore oppose a
problem, because the two approaches of profane trade of commodities (short-term exchange) seem
to clash with the ritual deposition (long-term gift exchange) of the bronzes. Fontijn (2008, 6) argues
that this is an epistemological problem of our own making.
¶3URIDQHWUDGH·DQG¶ULWXDO·GHSRVLWLRQPD\KDYHEHHQPXFKPRUHFORVHO\OLQNHGWKDQXVXDOO\
assumed. Fontijn’s theory that bronzes circulated in a VDFULÀFLDOHFRQRP\in which a part of the supply
was deposited (SDUVSURWRWRVDFULÀFH is worked out in his 2002 dissertation and recently, he has applied
WKLVWKHRU\WRH[SODLQWKH9RRUKRXWHQKRDUG25 (Fontijn 2008). This hoard, described as an almost
SDUDGLJPDWLFH[DPSOHRI EXULHGWUDGHU·VVWRFN %XWOHU 6WHHJVWUD9DQGHQ%URHNH
205, 662), appears to be a permanent (ritual) deposition. It was deposited in a boggy hollow in
peat, which would make retrieving the material very hard (Fontijn 2008, 11). Hence, it is unlikely
that this is buried traders’ stock. However, Fontijn reconciles both approaches by arguing that the
9RRUKRXWHQKRDUGZDVDpars pro toto VDFULÀFHRI DQ¶DOLHQ·WUDGHUVVWRFNLQRUGHUWRPDNHWKHUHVW
of the stock acceptable for its role in society (Op. cit 2008, 15; cf. Fontijn 2002, 247ff). Most of

23 For the Kargaly mine alone, in the Ural Mountains, it is calculated that 1.5 to 2 million tons of copper were extracted (Fontijn
2002, 33). Some estimates for mines in Europe are: at least 40.000 tons from Grimes Graves (O’Brien 1996, 48) and around
4000 tons from Mount Gabriel (Op. cit, 37). Shennan (1995, 301-2) argues (using several calculations) that, although these
guesstimates are full of imponderables, there is nothing impossible about the Mitterberg-Pongau region having been a major
source of copper, to the level of at least several tons per year, from the later Early Bronze Age onwards. These are only a
few of several discovered mines, let alone the undiscovered (destroyed) mines archaeologist expect in areas like the Harz or
Erzgebirge (Bartleheim et al. 1998; Niederschlag & Pernicka 2002).
24 Several of the posts found at this Middle Bronze Age / Iron Age settlement at Zijderveld show traces of having been
ZRUNHG7KHWUDFHVDUHVRHYLGHQWWKDWLWFDQHYHQEHGHGXFWHGWKDWDÁDWYHU\VKDUSEURQ]HD[HRI DURXQGVL[FHQWLPHWHUV
was used (Jongste & Knippenberg 2005, 106-113).
25 This hoard comprises eighteen bronze axes and a chisel (Butler 1990, 78-84).
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the material would have been re-melted and re-shaped in a form that was appealing to the people
involved (Bradley 1990, 146; Fontijn 2002, 246ff), part of it was deposited.
How does this theory have implications for the research on metalworking? If we accept the
theory of a VDFULÀFLDOHFRQRP\it implies that far more bronzes were available in the Netherlands.
0HWDOFLUFXODWLRQPXVWKDYHEHHQYROXPLQRXVDQGODUJHDPRXQWVRI ¶DOLHQ·REMHFWVZHUHWUDGHGDV
in shown by some shiploads like the Langdon bay hoard (Muckelroy 1981) or Cape Rochelongue
(Huth 2003). Metal was clearly also traded to the Netherlands: in the form of axes (e.g. 9RRUKRXWHQ
Butler 1990, 78-84) or as scrap (e.g. Drouwen; Butler 1986). If these indeed show a deposited part
of a larger stock, we can thus logically infer that a steady and systematic importation of bronze
from abroad took place (Fontijn 2008, 14) which was re-melted in the Netherlands. It also means
that these depositions mostly seem to represent the objects that were prevented to disappear in
the melting-pot because they were given a different meaning.26 We must therefore also consider
that these objects may present a skewed image of the metalwork actually produced, used, and in
circulation, during the Bronze Age. They represent the long-term, rather than short-term exchange
(Fontijn 2002, 33).

2.4.1

The cultural biography of an axe and how re-melting may be the most
common practice in this biography

As argued above, axes appear to have been traded as a supply of metal and re-melted into desirable
¶ORFDO·REMHFWV1RQHWKHOHVVD[HVZHUHDOVRGHSRVLWHGHLWKHULQODUJHDPRXQWVRUDVVLQJOHREMHFWVLQ
ZDWHU\SODFHV)RQWLMQ II KDVWULHGWRZRUNRXWWKH¶FXOWXUDOELRJUDSK\·RI DQD[H)LJXUH
2.1 shows such a cultural biography. At some point the axe would have been at the end of its
use-life either by loss or by deliberately terminating the biography of the axe. There is only scarce
evidence for loss. Bronze objects that were probably lost are those that are occasionally found on
settlement sites (e.g. Butler & Hielkema 2002), although these may also represent deliberate deposition on a settlement site (Jongste 2002).27 For deliberately terminating the biography of an axe or
other bronze object there are three alternatives: they were discarded, melted down or deposited
(Fontijn 2002, 250). There is ample evidence for deposition. Almost all the objects found in the
Netherlands appear to belong to the group of deliberate deposited objects. Nonetheless, I agree
with Fontijn (ibid.) that the most common practice may have been to re-melt a worn axe and form a
new object from it. Re-melting is invisible in contrast to deposition. Deposition however, does not
WHOOXVKRZWKHREMHFWZDVSURGXFHGXVHGWUDGHGRUUHF\FOHG7KHÀQDOVWDWHRI DQREMHFWGHWHUmined its interpretation and any recycling or re-melting is lost the archaeologist. It tells how the
object was perceived when it was deposited which need not be the same when it was used (Roberts
in press). Moreover, there is an unavoidable bias in perception of metal use towards regions or
objects where deposition occurred rather than recycling (Roberts in press). Although there was a
steady supply of bronzes (as argued above and in chapter 6) it may still have been a scarce good.
This may also be founded by the fact that almost no (discarded) bronzes are found at settlement
sites in the Netherlands. Even large-scale excavations such as Oss hardly yield any bronzes, although
a mould was found (Fontijn et al. 2002). It is very likely that the economic attitude towards bronze
was indeed one in which discarded objects and tiny pieces of scrap re-entered the melting-pot
(Fontijn 2008, 14). This theory is corroborated by ethnographic evidence: Costin states that in most
non-industrialized craft production, raw materials were recycled or exhausted and minimal debris
was generated (Costin 2001, 294).

26 They were essentially transformed from a commodity to a gift. See Fontijn 2002 for a thorough discussion on the subject.
27 See Fontijn 2002, 141 Appendix 9 for an overview of metalwork from settlements in the southern part of the Netherlands.
See also Arnoldussen (2008).
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5HPHOWLQJWRRNSODFHIRUWZRUHDVRQVWRWUDQVIRUP¶DOLHQ·PHWDOWRDPRUHDFFHSWHGIRUPDQG
WR¶UHJHQHUDWH·ZRUQGRZQREMHFWV,QP\RSLQLRQZHPD\HYHQDVVXPHWKDWDWOHDVWIRUWKHODWHU
Bronze Age, metalworking is characterized by the constant re-melting of objects. The problem
however is that re-melting is hardly visible in the archaeological record. While the cultural biography
RI DQD[H ÀJ PD\KDYHVHHQVHYHUDOUHPHOWLQJSKDVHVLWLVRQO\WKHGHSRVLWLRQWKDWLVYLVLEOH
for archaeologists. The image we have for the Bronze Age may then be based on anomalies (the
depositions), which might explain the one-sided approach to ritual, specialist, symbolism and elites.
This will be elaborated on in the following chapters.

2.5

Final remarks on (re-)melting and its implications

The quantities of copper extracted from Bronze Age mines show us that a considerable amount
of bronze that circulated in Bronze Age is missing and that the amount of objects produced is far
larger than the amount recovered. Furthermore, the objects that have come down to us represent
WKHREMHFWVWKDWZHUHÀQDOO\not re-melted, but deposited. Objects from the Late Bronze Age can
HDVLO\FRQWDLQFRSSHURULJLQDOO\PLQHGDQGÀUVWXVHGLQWKH(DUO\%URQ]H$JH7KHUHIRUHWZR
important conclusions can be made at the end of this section:
- Theories on the Bronze Age smith may be severely skewed since they have been build on
the bronzes found, that may not have representative use-lives for Bronze Age metal or the
actual metal present in a region in the past.
- 7KHPRVWSUREDEOH¶FXOWXUDOELRJUDSK\·RI DEURQ]HREMHFWLQWKH%URQ]H$JHPD\KDYH
EHHQWRHQGXSLQWKHPHOWLQJSRW$VVXFKSDUDGR[LFDOO\ÀQGLQJHYLGHQFHRI D%URQ]H
Age smith is severely hindered by the deconstructive nature of his job: re-melting.
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2.6

Experimental Archaeology

Archaeometallurgical research is substantially aided by experiments (e.g. Drescher 1957; Ottoway
1997; Wang & Ottoway 2004, Kuijpers 2006; Timberlake in press). This thesis also comprises
information taken from experimental archaeology on metal production. Although useful, it is often
TXHVWLRQHGZKHWKHUNQRZOHGJHJDLQHGIURPH[SHULPHQWVFDQEHXVHGVFLHQWLÀFDOO\0DQ\IRUPV
RI H[SHULPHQWDODUFKDHRORJ\LQGHHGFDQEHÁDZHG1RQHWKHOHVV,GRWKLQNWKDW¶H[SHULHQFLQJ·FDQ
EHRI JUHDWYDOXHIRUVFLHQWLÀFUHVHDUFK7KLVZLOOEHDGYRFDWHGPRUHWKRURXJKO\LQWKHIROORZLQJ
sections.

2.6.1

A good experiment?

Building on Coles´ (1979) handbook on experimental archaeology, Reynolds (1999) wrote a key
DUWLFOHRQWKHWKHRU\RI D´JRRGµH[SHULPHQW,GRQRWDJUHHZLWK5H\QROGVGHÀQLWLRQRI DJRRG
archaeological experiment, however. In Reynolds opinion, the experiments I joined (casting bronze
DUWHIDFWVLQ$UFKHRQVHHDSSHQGL[ LVSDUWRI ¶H[SHULHQFLQJ·$SSO\LQJDSDVWWHFKQRORJ\LQRUGHU
to discover, learn and experience how this technique was used (Reynolds 1999, 157). Interesting
QRQHWKHOHVVEXWQRWXVHIXOLQVFLHQWLÀFUHVHDUFK$FFRUGLQJWR5H\QROGV ibid.) an experiment is
E\GHÀQLWLRQDPHWKRGRI HVWDEOLVKLQJDQLQLWLDOK\SRWKHVLVE\WULDORUWHVWDQGWKHVHH[SHULPHQWV
KDYHQRWKLQJWRGRZLWK¶OLYLQJLQWKHSDVW·RU¶UHHQDFWLQJWKHSDVW·7KLVIDOVHYLHZRI H[SHULPHQWV
within archaeology originated through the entanglement of three different topics: experimenting,
experiencing and education (Reynolds 1999, 156).
The theory of a good experiment, as advocated by Reynolds (1999, 157), can be reduced to
WKHIROORZLQJVFKHPH ÀJ $UFKDHRORJLFDOGDWDLVLQWHUSUHWHGE\DQDUFKDHRORJLVW2QWKHEDVLV
RI WKHVHÀQGVDK\SRWKHVLVLVGHGXFWHG$QH[SHULPHQWLVHVWDEOLVKHGZKLFKDLPVDWLQYHVWLJDWLQJ
this hypothesis. The data from the experiment is directly compared to the archaeological data. If
they match, the hypothesis may be accepted. If they disagree with the known archaeological data
then the hypothesis is rejected and replaced by a new one. It is important that experiments are not
changed, even when during the implementation it becomes clear that they are not correct.
An archaeological problem is actually approached in the same manner as how problems are
GHDOWZLWKLQWKHEHWDVFLHQFHV,GRDJUHHZLWK5H\QROGVWKDWWKLVDSSURDFKLVPRUHVFLHQWLÀFDOO\
sound. However, this positivistic approach denies the usefulness of experimental archaeology at
several other aspects of archaeological research. Furthermore, this manner of testing a hypothesis
raises some doubt, for the hypothesis made by the archaeologist is actually an interpretation, based on

͚Ǥ͚    ǯ Ǥ
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a dataset gathered in a subjective way. The information that archaeologist gather from the record,
is, after all, dependent upon their knowledge. Hence, if experimental archaeology supports the
interpretation this does not have to mean that the interpretation is the right explanation. Another
problem concerning metallurgical experiments and Reynolds’ approach is that in some cases it
is impossible to perform the best possible experiment. Experiments on casting arsenical bronze
(an alloy used in the Early Bronze Age) are not possible, because it is forbidden to use arsenic in
experiments.
Experimental archaeology should not only be applied to verify or enfeeble an interpretation,
but also to inspire (new) questions. Possibly, it should raise more questions than it answers. Archaeologists can improve their insight of a process and certain aspects of it. With this insight in the back
of their minds research and excavations can be carried out in a more purposeful way. In the next
paragraph a few examples are given to enforce my point.

2.6.2

From experiment to archaeological theory, some examples.

2QHH[DPSOHWKDWVKRZVWKDWQRQVFLHQWLÀFXVHRI H[SHULPHQWDODUFKDHRORJ\FDQDOVREHRI JUHDW
LPSRUWDQFHLVWKH¶VLPSOH·WHVWGRQHE\'UHVFKHU  )RUDORQJWLPHDUFKDHRORJLVWGLGQRWEHlieve that bronze objects could be cast in bronze moulds. Interpretation was thus that a wax or lead
D[HZDVPDGHLQWKHVHEURQ]HPRXOGVWRXVHDVDPRGHO VHHÀJ :KHQ'UHVFKHUGHFLGHGWR
VLPSO\WU\WKLV 5H\QROGVZRXOGGHÀQHWKLVH[SHULPHQWDV¶H[SHULHQFLQJ· KHFDPHWRWKHFRQFOXVLRQ
WKDWEURQ]HD[HVFRXOGEHSHUIHFWO\FDVWLQEURQ]HPRXOGV(YHQDWDQ¶LQGXVWULDO·OLNHOHYHOFDVWLQJ
several objects per hour (Drescher 1957, 74-75).287KLV¶GLVFRYHU\·PHDQWWKDWPDQ\DUFKDHRORJLVWV
had to revise their thoughts and interpretation on these bronze moulds.
$VHFRQGH[DPSOH&KLOGH  DUJXHGWKDWPHOWLQJEHFDXVHRI WKHLQWHQVHÀUHDQGVPRNH
WRRNSODFHRXWVLGHWKHVHWWOHPHQW+RZHYHURQHRI WKHÀUVWWKLQJV,QRWLFHGGXULQJWKHPHOWLQJDQG
casting experiments in Archeon, was the place of the activities. The furnace used to melt the bronze
was placed inside a hut with a thatched (!) roof. This is all the more striking if one realizes that in
RUGHUWRPHOWEURQ]HWHPSHUDWXUHVRI DURXQGÜ&DUHQHHGHG7KHÀUHLVFRQWUROOHGWRVXFKDQ
extent that this normally does not cause any problems.29 As small as this observation looks, I think it
is a good example on how experimental archaeology can help archaeologist to broaden their scope.
)RUPHUDUFKDHRORJLVWV IROORZLQJWKHLGHDVRI &KLOGH PLJKWKDYHEHHQORRNLQJIRUODUJHÀUHSODFHV
or ovens for metalworking. Nowadays archaeologists are more aware that the evidence of metalworking is minute. The application of experimental archaeology can be very fruitful in enhancing
knowledge on a certain technological process. I do not assume that the experiments I have looked
upon for this thesis give a true image of the process of metallurgy in the Bronze Age, but they can
show us the problems, solutions and possibilities that might have occurred.
2QHÀQDOH[DPSOHWKURXJKUHJXODUUHPHOWLQJRI EURQ]HWKHWLQVORZO\HYDSRUDWHV7LQR[LGL]HV
much faster and especially at higher temperatures it disappears quite rapidly. Eventually only pure
copper will remain. This means that, if it was common to re-melt metal in the Bronze Age several
times, the prehistoric smith would have needed an extra supply of tin in order to keep his bronze
of decent quality. This assumption raises yet other questions: was there a supplementing trade in tin
next to the trade of bronze objects? And in what form was tin traded?
:KHQDSSO\LQJWKHVFKHPH ÀJ RI 5H\QROGVWKHRU\RQP\UHVHDUFKWKHVTXDUHZLWK¶DUFKDHRlogical data’ is rather empty. This is precisely the problem in the Netherlands. There are a lot of

28 Drescher (1957, 74-75) calculated that a smith with a single bronze mould could produce either 30 - 40 palstaves, 50 sickles or
12 - 15 socketed axes.
 1RQHWKHOHVVKRWSDUWLFOHVGLGHVFDSHIURPWKHIXUQDFHEXWDYHU\QDWXUDO¶VROXWLRQ·WRWKLVSUREOHPZDVIRXQGVSLGHUZHEVLQ
the top of the farm catch the particles, preventing them from igniting the thatched roof. Although this observation has little
value for archaeological research, it does show that a technology or activity can involve aspects which archaeologist would
never think of and are completely invisible in the archaeological record.
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artefacts indicating indigenous metallurgy indirectly, but almost none are directly linked to it. Partially
through experimental archaeology I aim to study whether the absence of evidence results from
the process of bronze casting, or whether archaeologists have faulty expectations or are unable to
recognize the evidence.
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3.1

Theoretical framework: the ritual aspect and social
organization of craft production.

Introduction

:LWKUHJDUGVWRWKHVRFLRHFRQRPLFVLJQLÀFDQFHRI PHWDOOXUJ\DQGRI PHWDOVLQJHQHUDOWKHVRFLDO
position of the metallurgist in Bronze Age society has often been discussed since Childe, who
regarded smiths as socially independent, traveling tradesman (Childe 1930, 4; cf. Trigger 1980, 68;
see section 4.3). The nature of his job was considered to involve “abstruse” knowledge (Childe
1966, 120). Since then, metalworking has often been associated with rituals: Budd and Taylor’s
(1995) article being the most prominent example. This view is corroborated by ethnographic
examples in which it is often the case that metalworking is seen as much a ritual practice as a skilful
practical one (Helms 1993; Bekaert 1998; Bisson 2000). Nonetheless, explaining metalworking as
¶ULWXDO·RUFODLPLQJWKDWPHWDOZRUNLQJPD\KDYHEHHQD¶VSHFLDOLVW·MREDSSHDUVWRKDYHEHHQGRQH
UHJXODUO\ZLWKRXWDFWXDOO\GHÀQLQJZKDWLVPHDQWE\¶ULWXDO·RU¶VSHFLDOLVW·,QWKLVFKDSWHU,ZLOO
WKHUHIRUHIRFXVRQWKHWKHRUHWLFDOLVVXHVRI ¶ULWXDO·DQG¶VSHFLDOLVW·:KDWGRWKHVHWHUPVPHDQDQG
how can they be used?

3.2

The use of ‘ritual’ as an analytical tool

2QHRI WKHPDLQSUREOHPVZLWKLQWKHDUFKDHRORJLFDOGLVFRXUVHLVWKDWULWXDOLVGHÀQHGDVQRQ
IXQFWLRQDODQGLUUDWLRQDODQGWKDWWKLVGHVLJQDWLRQLVXVHGWRLGHQWLI\¶ULWXDO·DUFKDHRORJLFDOO\ %UFN
1999, 313). However, these conditions of ritual are very ambiguous and may differ from person to
SHUVRQ7KHUHDUHQRUXOHVWRGHWHUPLQHZKHQVRPHWKLQJLV¶LUUDWLRQDO·HQRXJKWREHODEHOOHG¶ULWXDO·
Moreover, there is no reason to assume why rational and functional acts would not be ritual. Many
RI WKHVXSSRVHGO\GLDJQRVWLFSURSHUWLHVRI ULWXDOSUDFWLFHPD\ZLWKHTXDOYDOLGLW\UHÁHFWVHFXODU
DFWLRQV %UFN 7KHRSSRVLWLRQRI WKHULWXDOV\PEROLFYHUVXVWKHSUDFWLFDOWHFKQRORJLcal is a modern Western distinction and hence, one could question its usefulness.
“the problems we face in analyzing ritual, as well as the impetus for engaging these particular
problems, have less to do with interpreting the raw data and more to do with the manner in which
we theoretically constitute ritual as the object of a cultural method of interpretation” (Bell 1992,
16-17).
Because these a priori GHÀQLWLRQVRI ULWXDO LUUDWLRQDOQRQIXQFWLRQDOUHSHWLWLYHHWF FUHDWHFRQGLWLRQVE\ZKLFKWRUHFRJQL]HULWXDOSUDFWLFHVLQWKHDUFKDHRORJLFDOGDWD¶ULWXDO·LVPDGHLQWRDQGXVHG
DVDQDQDO\WLFDOWRROWRVXUYH\WKHGDWD<HWRXUFRQGLWLRQVRQZKLFKWRGHÀQHULWXDODUHPRVWOLNHO\
not the same conditions as made by the people studied; if they see ritual as a separate category at all
(see below). Consequently, one could argue that these conditions, and thus the concept ritual, do not
H[LVW %HOO%UFN 0RVWUHFHQWO\%UDGOH\  KDVRSWHGWKDWULWXDOVKRXOGEHVHHQDV
being intertwined with the domestic. He argues that ritual often transcends from the domestic and is
completely interwoven with it. Indeed, it is the western Cartesian world view (culture - nature, mind
– body, object – subject) that opposes ritual against the secular (domestic). However:
“where people do not draw such a categorical distinction between the sacred and the profane, ritual
action may not be spatially or temporally distinguished from more ‘mundane’ or secular activities”
%UFN 
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%UDGOH\  LVULJKWZKHQKHVHHV¶ULWXDO·DFWVKDSSHQLQJLQWKHGRPHVWLFUHDOPDQGYLFHYHUVD
This could mean that no clear distinction was made between ritual and profane. However, as valid
as his observations may be, I doubt whether his conclusion is helpful. It creates a single category in
which everything remains ambiguous. I have tried to visualize the problem and conclusion sketched
E\%UDGOH\  LQÀJXUH
$VPHQWLRQHGDERYH%UFNDOVRGRXEWVZKHWKHUZHFDQXVHWKHWHUPULWXDODVDGLVWLQFW
category of practice. She argues that the conception of ritual is a product of post-Enlightment
UDWLRQDOLVP %UFN ,QOLQHZLWK%HOO  VKHDUJXHVWKDWDUFKDHRORJLVWDQGDQWKURSRORgist are using ritual wrongly (i.e. as an analytical tool). Her solution is as followed:
 7KHTXHVWLRQ¶KRZGRZHLGHQWLI\ULWXDOSUDFWLFHDUFKDHRORJLFDOO\"·LVUHGXQGDQW,QIDFWE\
pursuing this aim, archaeologists have blinded themselves to a much more fundamental issue, namely:
 :KDWFDQSDVWDFWLRQVWHOOXVDERXWWKHQDWXUHRI SUHKLVWRULFUDWLRQDOLW\" %UFN .
What seems ritual to us can be perfectly
rational (practical) to people that are studied.
%UFNSURSRVHVWKDWZHVKRXOGUDWKHUORRN
for the rationalities of prehistoric actions;
recognizing categories that were made
by them. I agree that we cannot use our
GHÀQLWLRQRI ULWXDOWRVFUHHQDUFKDHRORJLFDO
data. Abandoning our categories completely
however, does not solve the problem. As with
the interpretation given by Bradley (2005),
that everything is interwoven, the risk exists
of lumping everything in one big category
in which everything remains ambiguous.
Furthermore, the approach forwarded by
%UFNWRFRPSOHWHO\MHWWLVRQWKHWHUP¶ULWXDO·
DQGORRNDWWKH¶UDWLRQDOLWLHV·RI SUHKLVWRULF
people partly just replaces the problem. The
problem does not lay in the term¶ULWXDO·EXWLQ
the recognition and interpretation of it. To
͛Ǥ͙   ǯȋ͚͘͘͝ȌǤ
Archaeologist try to determine what is ritual and what
ORRNIRU¶UDWLRQDOLWLHV·LQVWHDGHVVHQWLDOO\VWLOO
ȋȌǤ ǡ
revolves about recognition and interpretation
  ȋǮǯȌ
 
of certain patterns or acts in the archaeologiȋǮǯȌǤ
cal data. Archaeologists should rather look
for categories made by the people that
DUHVWXGLHG7KLV¶HPLFDSSURDFK·WULHVWR
UHFRJQL]HVSHFLÀFSUDFWLFHVRI VRFLDODFWLRQWKDWDUHGLVWLQJXLVKHGIURPRWKHUDFWLYLWLHVDVDVHSDUDWH
¶ÀHOGRI GLVFRXUVH·E\WKHSHRSOHLQYROYHG )RQWLMQ :KHWKHUWKHVHSUDFWLFHVDUHWHUPHG
¶ULWXDO·RU¶UDWLRQDOLWLHV·LVHVVHQWLDOO\RI QRVLJQLÀFDQFH$JRRGH[DPSOHRI WKLV¶HPLFDSSURDFK·
can be found in Fontijn’s 2002 research on selective deposition.30 Fontijn is interested in patterns
WKDWRFFXULQWKHGHSRVLWLRQRI EURQ]HV ¶UDWLRQDOLWLHV·DFFRUGLQJWR%UFN  ZLWKRXWWDNLQJD
stance in the ritual debate beforehand. In his concluding chapter on depositions, he can then ascribe
these depositions neither to the theory that ritual is a meaningless, traditional behaviour, nor to the
WKHRU\WKDWULWXDOSHUPHDWHVDOOÀHOGVRI OLIH )RQWLMQ +HFDQRQO\VWDWHWKDWGHSRVLWLRQV

30 Note the choice of words in his work; selective depositions in contrast to the so often heard ritual depositions.
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DUH¶ULWXDOLVHG·EXWH[SOLFLWO\QRWHWKDWWKHUHLVQRHYLGHQFHWKDWWKLVUHÁHFWVWKHSURIDQHULWXDO
dichotomy (Op. cit, 277).
8VLQJWKLVHPLFDSSURDFKSUHYHQWVXVIURPXVLQJ¶ULWXDO·DVDQDQDO\WLFDOWRRO1RQHWKHOHVVHYHQ
if we achieve to identify categories that were also used by prehistoric people31 we will never be able
to interpret it in the same manner. An interpretation by us will always be etic. In this way however,
I am content with the use of the term ritual, for it is not employed as a tool. A concept with a priori
GHÀQLWLRQVWRLW DQGWKXVFHUWDLQFRQGLWLRQV XVHGWRVFUHHQWKHDUFKDHRORJLFDOGDWD3DUWRI WKH
problem remains, though. With the use of our words, our terminology and our interpretations we
will not be able to explain a completely different worldview, in which dichotomies such as culture
²QDWXUHPLQG²ERG\DQGULWXDO²VHFXODUDUHSHUKDSVQRWPDGH8VHRI DQRWKHUWHUPVXFKDV¶RGG·
¶UDWLRQDOLWLHV·¶GLIIHUHQW·RUVKRZLQJWKHLQWHUZRYHQHVV %UDGOH\[LLL RQO\UHSODFHVRUYHLOWKH
problem.

3.3

Recognizing ritual, concealing and revealing at the same time

Although axes seem to be the symbol of agricultural settlement (Bradley 1990, 48) in which it
functioned as a tool for cutting down trees, building houses, or as generally accepted form in which
metal was traded as a commodity; axes also appear to function in less mundane activities. They
ZHUHGHSRVLWHGHLWKHULQGLYLGXDOO\RULQWKHKXQGUHGV )RQWLMQ 7KH¶DFW·HQFRXQWHUHGE\
the archaeologist is the deposition and thus only represents a single event that marks the end of a,
SRVVLEO\YHU\ORQJELRJUDSK\RI WKHD[H ÀJ 7KLVDFWRI GHSRVLWLQJDQD[HLVIXQGDPHQWDOO\
different from using it to cut down trees. However, they were conceptually linked. It was an object’s
life that mattered and during its use-life it became entangled with the live of the people that used it
(Fontijn 2002, 23ff) which ultimately leads to deposition. By then the axe has undergone a transformation from commodity / practical object to gift or ritual object for deposition. The same goes for
the axes used in trade: at some point commodities (short-term exchange) were transformed to gifts
(long-term exchange) (Op. cit, 246ff).
Another example: many societies make offers to ensure, or thank for, a good harvest (Bradley
II 7KLV¶DFW·RI PDNLQJDQRIIHULQJLVIXQGDPHQWDOO\GLIIHUHQWIURPWKHDFWRI KDUYHVWLQJ
itself. Even if people believe that one cannot happen without the other and thus see both as
equally practical, they still are two distinct actions. We would describe only the cutting down of a
WUHHRUWKHKDUYHVWLQJDVSUDFWLFDODQGWKHGHSRVLWLRQRI WKHD[HRURIIHULQJDV¶RGG·¶LUUDWLRQDO·
¶QRQIXQFWLRQDO·RULQGHHG¶ULWXDO·:HFDQDOVRdescribe (albeit not truly understand) it as practical,
interwoven (Bradley 2005, xiii), or ritualised (Fontijn 2002, 277) if we work from an emic basis. This
would be better, but would not undeniably make it more comprehensible. Because these two acts,
the offer and the harvest or the trade and the deposition, are conceptually connected, one could
indeed argue that they are interwoven. However, I do not want to go as far as to say that trade, or
harvesting, is consequently a ritual activity or that the offering, or deposition, is thus a mundane
activity. We are capable of making the distinction between both actions and because it is us who
want to understand, we can also choose to explain both separately. The explanation depends on the
level and the context in which the interpretation is made.
Harvesting, for the prehistoric people involved, is offering to the gods plus the act of harvesting
itself; interpretation on this level would thus lead to the conclusion that the offering is mundane
for it is part of an everyday, mundane practice (the ritual and secular are interwoven). However, if
WKHDFWRI RIIHULQJLVVLQJOHGRXWLQWKLV¶KDUYHVWLQJSURFHVV·RUWKHDFWRI GHSRVLWLRQLVVLQJOHGRXW
in the process of trade, something which often happens within archaeology, we would come to the

31 Wentink (2006) is another example in which this approach is used. By means of metrical, spatial and functional analysis on
75%ÁLQWD[HVSDWWHUQVDUHH[SORUHGWKDWVKHGOLJKWRQWKHDFWLRQVSHUIRUPHGE\SHRSOHLQWKHSDVW:LWKWKLVDSSURDFK
Wentink is able to study emic categories.
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FRQFOXVLRQWKDWWKHRIIHULQJLVULWXDODQGXVHLWWRVKRZWKH¶ULWXDOGLPHQVLRQ· cf. Meurkens 2004,
37). Both interpretations are legitimate and both produce a conclusion that is partly revealing, partly
concealing. Singling-out the offering reveals an intriguing action, but at the same time, conceals the
wider framework of the harvesting process in which it should be placed. Singling out the deposition
of the axe reveals an interesting, ritualised practice, but is not an act on its own. It should be seen
in the context of a wider, mundane, practice of trade and use of this axe. The problem is that, no
matter what terms are used, or in what way we will try to explain (as two separate activities or as one
activity encompassing both acts), the conclusion will be partly revealing and partly concealing.32
To conclude, I think the archaeological record should be engaged in an emic way as much as
possible, but we are limited to explain it on etic accounts; it is us who want to understand. Clear
SDWWHUQVLQWKHDUFKDHRORJLFDOGDWDPD\UHÁHFWGHOLEHUDWHFKRLFHVRUFDWHJRULHVPDGHE\SUHKLVWRULF
people. If so, these emic categories should be studied and interpreted. Many acts or categories
FDQEHFDOOHG¶ULWXDO·LI VLQJOHGRXWEXWFDQHTXDOO\YDOLGO\EHLQWHUSUHWHGZLWKLQWKHSURFHVV RIWHQ
mundane) of which it is part. The single (ritual) act does not make the process ritual nor does the
(mundane) process make the offer or deposition a mundane act. How this has consequences for the
way in which Bronze Age metallurgy is perceived is shown in chapter 5.

3.4

Organization of production

6HYHUDORUJDQL]DWLRQDOWHUPVDUHXVHGWRGHVFULEH%URQ]H$JHPHWDOZRUNLQJ¶6SHFLDOLVDWLRQ·DQG
WKHVPLWKDVD¶VSHFLDOLVWV·¶DWWDFKHG·RU¶LQGHSHQGHQW·DQG WKHFRQWURORYHU ¶VNLOO·DQG¶NQRZOHGJH·
are reoccurring themes.33 All these terms seem to be used indiscriminately and often without a
WUDQVSDUHQWGHÀQLWLRQZKLFKOHDYHVPDQ\TXHVWLRQVRSHQ&DQVSHFLDOLVDWLRQEHGLVFHUQHGIURPWKH
DPRXQWRI SURGXFWLRQRUODERXUHIÀFLHQF\",VVWDQGDUGL]DWLRQHYLGHQFHIRUVSHFLDOLVDWLRQ"2QZKDW
grounds is the distinction between specialist and non-specialist made? When is someone skilled? In
WKHIROORZLQJVHFWLRQVWKHWHUPLQRORJ\ZLOOEHGLVFXVVHGEULHÁ\)XUWKHUPRUH,ZLOOWU\WRIRUPXODWH
FOHDUDQGWUDQVSDUHQWGHÀQLWLRQVDVWRWKHXVHRI WKHVHWHUPVLQWKLVWKHVLVLQRUGHUWRSUHYHQWIRJJ\
interpretations.

3.4.1

Specialist and specialisation

Although specialisation based on the possession of superior technical skill is commonly known and
would make the person who possessed it a specialist (Rowlands 1971, 218), I argue that specialist
and specialisation should better be seen as two different concepts that are likely, but not necessarily,
associated with each other. While both terms are extensively used and discussed in archaeological
research (e.g.%UXPIHOGDQG(DUOH:DLOHV0LOOLNHQ 9LGDOH WKH\DSSHDUWRODFND
ZHOOGHÀQHGFRPPRQO\DFFHSWHGGHÀQLWLRQ:KHWKHUVSHFLDOLVDWLRQDQGRUVSHFLDOLVWDUHUHFRJQL]HG
appears to be extremely depended on the premises34 of the archaeologist as to the terminology,
rather then its actual archaeological visibility.

Specialisation
Recently, Costin (2001; 1991) has critically discussed the research of specialisation. Depending
RQWKHGHÀQLWLRQVSHFLDOLVDWLRQPD\EHIRXQGLQDOOVRFLHWLHV &RVWLQ :KDWLVQHHGHG
according to Costin, is:

32 Cf. Bazelmans (1999) on gift and commodity and the philosophy of Saussure on signs.
33 Childe 1956; 1963; Torbrugge and Uenze 1968, 26; Rowlands 1971; 1976; Kristiansen 1987; Budd & Taylor 1995;
Bradley 2007, 232.
34 A good overview and critical discussion of these premises can be found in Costin (2001).
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´DIDLUO\VLPSOHGHÀQLWLRQRI VSHFLDOLVDWLRQWKDWFDQEHRSHUDWLRQDOL]HGDUFKDHRORJLFDOO\>«@7KH
FRUHLGHDLVWKDW´IHZHUSHRSOHPDNHDFODVVRI REMHFWVWKDQXVHLWµ>«@6XFKDGHÀQLWLRQLVEURDGO\
applicable to societies of all sizes and degrees of socio-political complexity. It does not presuppose
units of analysis” (Costin 2001, 276).
$OWKRXJKWKLVGHÀQLWLRQLQGHHGGRHVQRWDVVRFLDWHFDWHJRULHVDVIXOOWLPHSDUWWLPHRUKRXVHKROG
workshop with the appearance of specialisation, I believe it to be too broad to be helpful. Producing more metal objects than oneself uses does not entail working day in day out. As Drescher
showed; a single bronze smith would have been able to cast 30-40 palstaves or 12-15 socketed
axes a day in a bronze mould (Drescher 1957, 74-75). According to Costin this could be regarded
as clear proof for specialisation. On these terms, specialisation would be common in the Bronze
Age. Nonetheless, I would like to make a distinction between sites such as Cannes-Écluse (Gaucher
& Robert 1967) or Choisy-au-Bac (Blanchet 1984), that have yielded vast amounts of debris, and
the production of a few axes by a single (or group of) farmer(s)/bronze smiths. Both, in essence,
represent specialisation because fewer people make the class of object than use it, but are fundamentally different in my opinion. Concerning my research I would therefore add that specialisation
is the separation of tasks within a social system. The people involved are compensated for their
work (i.e. WKHSURGXFHGREMHFWVDUH¶SDLG·RUWUDGHG DQGLWPD\OHDGWRDIXOOWLPHSUDFWLFHLQZKLFK
smiths provide themselves solely by the trade of their goods for food and other materials. Hence,
WKHVPLWKWKDWKDSKD]DUGO\SURGXFHGDFRXSOHRI D[HVEHIRUHUHWXUQLQJWRKLVÀHOGVLVQRWUHJDUGHG
as involved in specialisation, even if more objects are produced then he himself needs.35
6WLOOHYHQLI ZHOOGHÀQHGPHDVXULQJVSHFLDOLVDWLRQVHHPVLPSRVVLEOHEXW¶OHYHOV·RU¶GHJUHHV·
may be distinguished from each other (e.g. weakly specialized, highly specialized; cf. Costin 1991).

Specialist
The distinction between specialist and non-specialist centers around three criteria according to
Costin (2001, 279): (1) intensity (the amount of time spent crafting), (2) compensation (both
types and amount derived from crafting) (3) skill (mastery of a set of knowledge and/or motor
KDELWVWKDWFRQIHUVSHFLDODELOLW\7KHÀUVWSUHPLVHDQGSDUWO\WKHVHFRQGDUHDOVRRIWHQXVHGWR
determine specialisation, which may be the reason why specialisation and (being a) specialist are
interchanged frequently. I would formulate the distinction on specialist and non-specialist primarily
on skill. Firstly, because the distinction between specialist and specialisation can be made more
HDVLO\LQFRQWUDVWWRVSHFLDOLVDWLRQVSHFLDOLVPLVWKDQGHÀQHGE\WHFKQLFDOUDWKHUWKDWVRFLDOPHDQV
(Kristiansen 1987, 33). Being a specialist is about a certain level of skill and experience that separates
the master from the common craftsmen.36 Secondly, intensity and compensation is extremely
GLIÀFXOWWRDQDO\VHIURPWKHDUFKDHRORJLFDOUHFRUG VHHVHFWLRQ 37 That means that archaeologist
FDQRQO\¶PHDVXUH·VSHFLDOLVPDFFRUGLQJWRWKHWKLUGSUHPLVHVNLOO&RVWLQ  LVULJKW
WKRXJKWKDWHYDOXDWLQJVNLOORQWKH¶TXDOLW\·RI DQREMHFWLVDKLJKO\VXEMHFWLYHDVVHVVPHQW:KLOH
no methodological practice can be established to make absolute measurements on specialism, I do
think that distinguishing skill relatively from each other may help archaeologist in their research.
1H[WWRWKHVXEMHFWLYH¶PHDVXUHPHQW·RI WHFKQRORJLFDOVNLOO WKHWHFKQRORJLFDOGLIÀFXOW\WRSURGXFH
an object); which objects were regarded as more skilful than others may be inferred from the way
they are treated (their context). The Jutphaas sword (Butler & Sarfatij 1970/1971) for instance, may
then be regarded as highly specialist because of its technological complexity (Fontijn 2001) as well
as its context (i.e. deliberate deposition; Fontijn 2002, 104).

 $VVXFKP\GHÀQLWLRQGRHVHQWDLODGLVWLQFWLRQEHWZHHQODUJHVFDOH ZRUNVKRS DQGVPDOOVFDOH KRXVHKROG SURGXFWLRQ
36 It is important not to confuse skill with knowledge (see section 3.4.3).
 )RUDPRUHWKRURXJKGLVFXVVLRQRQWKHWKHRUHWLFDODQGPHWKRGRORJLFDOGLIÀFXOWLHVRI DVVHVVLQJLQWHQVLW\DQGFRPSHQVDWLRQ
from the archaeological record alone, see Costin (2001, 280-281).
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3.4.2

Individual and workshop

$V,DPIROORZLQJ%XWOHU·VUHVHDUFKTXHVWLRQDVWRORFDWLQJWKH¶ZRUNVKRS·RI WKHVPLWK %XWOHU
 LWLVQHFHVVDU\WRGHWHUPLQHZKDWH[DFWO\DZRUNVKRSLV%XWOHUKLPVHOI GRHVQRWJLYHDGHÀQLtion. Costin (2001, 296) sees the term as the constitution of production units, which is mostly based
on size and workgroup composition. A distinction is made between individual (small scale) producWLRQDQGZRUNVKRS ODUJHVFDOH SURGXFWLRQ+HQFH¶ZRUNVKRS·LPSOLHVDFHUWDLQVL]H ODUJH RI 
workgroup composition and a non-domestic context (ibid. 8VLQJWKLVGHÀQLWLRQWKHDUFKDHRORJLFDO
UHFRUGLVGHYRLGRI DQ\¶ZRUNVKRS·EHVLGHSRVVLEOHH[FHSWLRQVVXFKDV5DWKJDOO,UHODQG 7\OHFRWH
1987; Raftery 1976). This site clearly shows a certain area that is used for metalworking (suprahousehold/non-domestic) and the amount of debris found may be indicative of a large workgroup.
$VWKHWHUP¶ZRUNVKRS·FOHDUO\HQWDLOVDSULRULGHÀQLWLRQVRQWKHRUJDQL]DWLRQ,ZRXOGUHIUDLQIURP
using it. Instead, following Costin (2001, 296), the more neutral term production locus is used.

3.4.3

Knowledge and skill

Skill should not be confused with knowledge. To have the knowledge of a certain process does not
mean that you are also skilled. Turning knowledge into skills always takes a learning period, from
a couple of minutes to several years (Siguat 2002, 430). While I may have the knowledge how to
paint, this does not mean that I have the skill to produce a nice painting. Accordingly, the most
important point I want to address here is that metalworking, because of the skilful objects, has often
EHHQUHJDUGHGDVDFRQÀQHGNQRZOHGJH &KLOGH.ULVWLDQVHQ <HWWKLVFDXVDOUHODWLRQLV
by no means proven.

3.5 Conclusions
Metalworking is often associated with a form of specialism, specialization and described as an
DUFDQHSUDFWLFHLQYROYLQJFRQÀQHGNQRZOHGJHDQGULWXDOV%HIRUHVWXG\LQJZKHWKHUWKHVHDVVRFLDtions are a reality (see chapter 5) it was necessary to look upon their meaning and use. How can we
UHFRJQL]H¶ULWXDO·PHWDOZRUNLQJDQGZKHQLVVRPHRQHD¶VSHFLDOLVW·PHWDOZRUNHU"
Ritual
7KHUHFRJQLWLRQRI ¶ULWXDO·SUDFWLFHVLQWKHDUFKDHRORJLFDOUHFRUGSURSRVHVVHYHUDOSUREOHPV0RVW
LPSRUWDQWO\DUFKDHRORJLVWVKRXOGEHDZDUHQRWWRXVH¶ULWXDO·DVDQDQDO\WLFDOWRROWRVXUYH\WKHGDWD
'HÀQLQJULWXDOEHIRUHKDQGPHDQVWKDWHWLFFDWHJRULHVDUHFRQVWUXFWHGDQGRQHFDQGRXEWZKHWKHU
these tell anything about how prehistoric people perceived their world. The domestic and ritual
are by no means two separate categories, rather they appear to be interwoven with each-other.
Technology in small-scale societies is often regulated and organized by what we would call rituals.
Nonetheless, to the people involved both the ritual as well as the functional acts are all part of one
SURFHVV7KLVGRHVQRWPHDQWKDWDUFKDHRORJLVWFDQQRWXVHWKHWHUPULWXDO,I DVSHFLÀFDFWLVVLQJOHG
RXWZHPD\ZHOOGHVFULEHLWDVDULWXDO+RZHYHUWKLV¶DFW·VKRXOGEHSODFHGLQLWVFRQWH[WZKLFK
often is a mundane practice. Depending on the level (context) on which the interpretation takes
place, it will be partly concealing and partly revealing. The archaeological record should be engaged
in an emic way as much as possible for the categories that were made and meant something to
prehistoric societies are the most informative for archaeologist. Interpreting patterns will remain an
etic practice however, because it is done by us.
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Specialism, specialization, knowledge and skill
The core idea of specialization is that fewer people make a class of objects than use it. Hence,
specialization may be found in almost every society. To be able to make a distinction between the
haphazard production of a couple of axes for a community and mass production of objects for
WUDGH,KDYHDGGHGWRWKLVGHÀQLWLRQWKDWVSHFLDOL]DWLRQLVDOVRDERXWWKHVHSDUDWLRQRI WDVNVZLWKLQ
a social system. I make a distinction between the household (small-scale production) and the
workshop (large scale production). Specialization is not to be confused with specialism. An unskilled
smith, only producing regular tools, can work full-time, which represents specialization. In the
DUFKDHRORJLFDOUHFRUGVSHFLDOL]DWLRQLVH[WUHPHO\GLIÀFXOWWRVXUPLVHIURPDUWHIDFWVDORQH¶0HDVXUing’ specialization seems impossible but different degrees of specialization may be distinguished.
Specialism revolves mainly around skill. Costin advocated two other criteria to make the distinction between specialist and non-specialist (intensity and compensation) but as these cannot be easily
deduced from archaeological data and are also related to specialization, I will not use them to verify
specialism. To determine the skill or quality of an object is a highly subjective assessment. Hence,
no methodological practice can be established to make absolute measurements on specialism.
Nonetheless, it is possible to distinguish objects relatively from each other. Producing a functional
axe requires less skill than the production of a ceremonial sword.
7KDWEULQJVXVWRWKHÀQDOSRLQWRI WKLVFKDSWHU7KHUHLVQRDSULRULFDXVDOUHODWLRQEHWZHHQVNLOO
and knowledge. Knowledge may be widely available but skill can only be learned.

33

4

Bronze production in the Netherlands; former
research

“Wat beteekent dit nu anders als dat zoo’n reizend koopman klaarblijkelijk zijn tocht een enkele
maal naar hier heeft uitgestrekt; als er dan ook hier en daar in onzen bodem nog een aantal van
dergelijke bijlen of andere werktuigen los in den grond gevonden zijn, dan mag men daar toch
zeker niets meer uit besluiten, dan dat zulke handelsreizen niet geheel zonder succes zijn geweest”
(Holwerda 1925, 71)38

4.1

Introduction

Dealing with the production of bronze, metalworking and the Bronze Age smith, there is a general
divide between those that follow a technical approach (the archaeometallurgist) and those that study
their topic from a socio-cultural approach (socio-cultural archaeologist) (Budd & Taylor 1995, 134).
Beside this dichotomy, the overall changes taking place in archaeological theory, from pre-WW
II to New Archaeology and post-processual archaeology, also have had their implications. The
VFLHQWLÀFDSSURDFKRI WKH1HZ$UFKDHRORJLVWPHDQWIRULQVWDQFHWKDWVHYHUDOWHQVRI WKRXVDQGV
metallographic analyses were made on metals (the SAM series). Rowlands’ (1971) article is another
1HZ$UFKDHRORJ\¶PDUNHU·LQPHWDOOXUJLFDOVWXGLHV,WLQWURGXFHGDQWKURSRORJLFDOH[DPSOHVRI 
metalworking and, based on analogies to these examples, argued against Childe’s ideas of a nomadic
VPLWK$QRWKHU¶PDUNHU·FDQEHIRXQGLQ%XGG 7D\ORU  ZKRPRSWIRUZKDW,EHOLHYHLVD
post-processual view towards metalworking related studies. In the following sections, the former
research on metalworking, related to the Netherlands, is reviewed and discussed. Especially Butler’s
work will be addressed as his theory on locally produced axes provided the starting point of my
research.

4.2

Before Butler

At the time when Butler is getting involved in the archaeology of the Netherlands, the Bronze Age
is generally seen as a period of material poverty in which the only advantage was that the exchanges
routes (Rhine, Meuse) ran trough our country (De Laet & Glasbergen 1959, 114 following Byvanck
1940). Main reason to adopt this stance was the lack of bronzes in burials. Research at that time was
mainly concerned with the excavation of burial mounds and the presence of bronze was thought
to signify wealth. However, as we now know, most bronzes did not accompany the dead but were
GHSRVLWHGLQVZDPSVODNHVULYHUVDQGRWKHU¶VHOHFWLYH·SODFHV cf. Bradley 1990; Fontijn 2002). Metal
found in the Netherlands was, at that time, automatically ascribed to itinerant smiths, properly in
line with Childe’s theories, as is shown by the two citations below:
“in de buurt van Voorhout in Zuid-Holland is een aantal bronzen bijlen gevonden, blijkbaar de
voorraad van een reizenden koopman” (Byvanck 1940, 161)39

38 “What else could it mean: that such an itinerant merchant evidently extended his journey to here; and if some of those axes
DQGRWKHUWRROVDUHDOVRIRXQGWKHQDVVWUD\ÀQGVLQRXUJURXQGWKDQQRWKLQJPRUHFDQEHFRQFOXGHGIURPWKDWWKDQWKDW
the travels of such a merchant were not without success.”
 ´LQWKHQHLJKERXUKRRGRI 9RRUKRXWHQLQ6RXWK+ROODQGDQXPEHURI D[HVKDYHEHHQIRXQGDSSDUHQWO\WKHVWRFNRI D
travelling tradesman.”
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´'H%URQVWLMG>«@ZDDULQDI HQWRHHHQUHL]HQGHEURQVJLHWHUKDQGHODDUXLWHHQYDQGHFHQWUDYDQ
metaalbewerking elders van nederzetting tot nederzetting trok” (de Laet & Glasbergen 1959,
114).40
For the Late Bronze Age, when the archaeological record produces more bronze artefacts and richer
hoards are found, the explanation is simply adjusted to the fact that itinerant smiths visited this
region more often (De Laet & Glasbergen 1959, 148). Even the artefacts that should have aroused
some speculation on local production, such as the casting jet and bronze mould from Havelte, were
without hesitation accredited to an itinerant smith. They are explained as proof that now and then
some objects were cast in these regions by smiths visiting the Netherlands (De Laet & Glasbergen
1959, 141). These are exactly the same artefacts that Butler (1961) uses to show the existence of a
local bronze industry in the Northern-Netherlands, as we shall see in the following sections. After
WKH··VZKHQ&KLOGH·VPRGHOZDVGLVFUHGLWHGDQGWKHÀUVWDUWLFOHVRQEURQ]HSURGXFWLRQE\%XWOHU
are published, the opinion of Dutch archaeologists changed. There is some acceptance of the
possibility of local production but the concept of an itinerant smith is not dismissed. Brongers and
Wolters , for instance, believe that the local smith himself was itinerant, thus combining the two
theories, and see it as a stage before being a “full” smith (Brongers & Wolters 1978, 96). Nowadays
it is widely accepted that local production of bronzes existed although a bronze smithy needs still to
be found.

4.3

Childe and the detribalized smith

Inextricably tied to the study of the prehistory of Europe and almost every topic within that frame
LV*RUGRQ&KLOGH&KLOGHZDVRQHRI WKHÀUVWWRGHDOZLWKPHWDOSURGXFWLRQEURQ]HVPLWKVDQGWKH
metal trade and his ideas have had profound implications on how the Bronze Age is perceived.41 For
instance, the idea that specialisation is generally associated with the rise of complex societies can be
traced to the works of Childe (Costin 2001, 273).
,QKLVERRN¶The Bronze Age’ (1963 [1930]) Childe introduced his theory on the travelling smith.
Childe sees the discovery of metallurgy as so abstruse and complex that it is “fantastically improbable” to have had several independent origins (Childe 1963, 10). The Bronze Age is, according
to Childe, a period in which massive social changes took place (Childe 1951, 24-25). To him,
technological advances imply social and moral progress of society and therefore the Bronze Age is
a crucial era in the prehistory of Europe (Childe 1944b; 1958a; 1963; 1965). The techniques needed
to produce metal artefacts were complicated to such an extent that only a full-time smith would
have been capable to perform these processes (Childe 1963, 4; 1965, 136). This specialist position,
consequently, gave the smith a position outside society.
“It is, indeed, quite likely that miners and smiths constituted distinct crafts or even castes, membership of which implied initiation but conferred some degree of immunity from bondage of the tribal
system” (Childe 1963 , 10).
Herewith, the idea of the detribalized smith is born. These bronze smiths would travel and provide
their services to communities. In Childe’s (1963, 3-7) opinion the Bronze Age is a period of
SULPLWLYHVFLHQFHDQGFDSLWDOLVP,QIDFWKHVDZWKHWUDYHOOLQJGHWULEDOL]HGVPLWKDVWKHÀUVWFDSLWDOLVW
standing at the brink of what later would become European liberalism and capitalism. This is a
remarkable conclusion from a life-long Marxist.

40 “The Bronze Age [....] in which an itinerant metal- worker/trader from on of the metal producing centres elsewhere, travelled
from settlement to settlement.”
41 A good synopsis can be found in Trigger (1980, 67ff).
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Childe takes the view, in accordance with the ex oriente lux perspective of Montelius42, that
WKHÀUVWPHWDOZRUNLQJWRRNSODFHLQWKH1HDU(DVW6SUHDGLQJIURPWKLVUHJLRQWKHÀUVW(XURSHDQ
civilization to come into contact with metalwork would have been the Minoan society. The Aegean
area is considered to be the core area of metalworking in Europe. Childe believes Aegean prospectors sailed European seas, looking for new sources of metal. Consequently, they incorporated
“barbarian” societies into their trading networks, thus bringing them into contact with this new
material (Childe 1958a; 1963, 38-41).
“Peoples develop at unequal rates and the effective demand for and use of metal is only possible when
a certain stage of development has been reached” (Childe 1963, 9).
The trading networks operating at that time were used to provide the Aegean market with goods.
Societies near these trading routes, the “Amber-road” (Childe 1958a, 162ff) came into contact and
developed a demand for metals while the rest of Europe was still “dwelling in the late Neolithic”
(Op. cit 7KHÀUVWXVHRI PHWDOVLQ(XURSHDQVRFLHWLHVLVWKHUHIRUHDFFRUGLQJWR&KLOGHGXHWR
their Aegean contacts. Childe never considered whether a local metal production could have sprung
up somewhere else, probably due to the way he perceived the bronze smith as being itinerant.
Knowledge of metalworking would have been guarded as a professional secret by the masters who
practiced the craft (Childe 1963, 4; 1965, 136). He even argues that the more accessible veins or alluvial ores could have been mined by the local people, yet the process of turning them into artefacts
could only have been done by professionals (Childe 1963, 10-12). The ores mined in the Eastern
Alps and Slovakia were used to supply the itinerant merchants and smiths involved in the amber
trade (Childe 1958a, 160). Although he does state that these smiths from Syria and the Aegean must
have had their disciples in Europe (Op. cit, 166), his opinion on the bronze smith did not change.
These smiths too would – in due time – become detribalized and travel as smiths / traders. One of
the main arguments behind this theory is the absence of smith’s graves. According to Childe this
absence clearly shows that the metalworker stood outside society and thus must have been itinerant.
Furthermore, he argues, no village would have been big and wealthy enough to support a smith of
their own (Childe 1958, 168). On the basis of these ideas Childe declares most depositions of metal
objects as traders or founders hoards belonging to travelling smiths. They were entrusted to the
earth in times of social unrest or war. The smith would bury his trading goods in times of danger,
only to come back later and collect them again. He supports this interpretation by analysing the
distribution of the traders hoards, arguing that on the map they, most frequently, could be seen at
places were one would expect social unrest (Childe 1963 , 44-45).
Childe’s idea in a nutshell: Only after large scale reorganization had taken place, in which a
surplus economy was needed, there would have been the opportunity for a full-time smith to exist.
Because of his specialisation, the smith would become isolated from his own community and was
therefore detribalized.)UHHGIURPFRPPXQLW\ERXQGVKHFRXOGWUDYHODQGVWD\ZKHUHYHUKHFRXOGÀQG
a market for his products and craftsmanship.

4.3.1

Criticism on Childe’s ideas: death of a salesman43

8QWLOWKHHQGRI WKH¶·V&KLOGH·VDUJXPHQWVZHUHVWURQJO\UHSUHVHQWHGLQDOPRVWHYHU\ZRUNGHDOing with the Bronze Age. With the arrival of the New Archaeology, a completely new view on the
Bronze Age developed and Childe’s model was strongly criticized. The development of 14C dating

42 Montelius argued that all the attributes of civilization, from stone architecture to metal weapons, had spread or “diffused”
to Europe from the Near East by trade or migration of people. Although Childe argues that Europe also must have had
LQGLJHQRXVGHYHORSPHQWKHGRHVDFFUHGLWDOOWKHPDMRUFKDQJHVWR1HDU(DVWHUQLQÁXHQFHV 5HQIUHZ %DKQ
43 Title taken from Gibson (1996).
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lead to a new chronological framework (Renfrew 1973, 84-108) and the fundamentals of Childe’s
diffusionistic explanation of the European Neolithic and Bronze Age did no longer hold. Besides
WKLVFULWLFLVPDUHDVVHVVPHQWRI WKHUROHRI WKHVPLWKLQWKH%URQ]H$JHZDVPDGH)RUWKHÀUVWWLPH
it was suggested that the importance of metal was not situated in its technical superiority, but rather
as prestige goods (Renfrew 1973, 190).
Rowlands (1971), in line with New Archaeology’s search for a middle range theory, used
anthropological examples “to examine general assumptions made by archaeologists as to the organization of
metalwork production” 5RZODQGV $FFRUGLQJWRWKH¶EHVWÀW·PHWKRGRI 8FNR  WKH
known alternatives for the social position of the smith, coming from ethnography, are tested against
the available archaeological data and theories. Childe’s theory on the itinerant smith was accordingly
dismissed. Rowlands sees virtually no ethnographic parallels for the existence of a free, detribalized,
travelling smith. Furthermore, the concept of an itinerant smith does not correspond with evidence
for distinctions in the style of metalwork correlating to distinctions in other aspects of material
culture. Nor does it explain the local differences in different regions (Rowlands 1971, 215), unless
these itinerant metalworkers were indeed able to adapt to the local style, as advocated by Childe
(1940, 166 cited in Rowlands 1971).
Another assumption, that metalworking is a specialist’s job and would mean a full-time occupation, made by Childe (1958a, 78) and (later) several other archaeologists (e.g. Kristiansen 1987), is
discarded by Rowlands as well. A normal smith rarely spends all his time on metalworking because
GHPDQGVZRXOGÁXFWXDWHVWURQJO\ 5RZODQGV 2QHFRXOGFRPPHQWWKDWH[DFWO\WKLVFRXOG
be a good reason for a smith to travel from town to town, looking for places to sell his products
and/or skills.
The associations that Childe (1963; 1965) makes between metallurgy, specialisation and social
complexity, are also quite problematic. Costin surmises three reasons why technological complexity
cannot be used to infer organizational complexity. (1) Relative complexity of one technology over
the other is biased and subjective (2) studies of technology often only consider part of the matter
(e.g. materials but not knowledge and processes), and (3) there is little theoretical or empirical
evidence to support the association between technological and organizational complexity (Costin
2001, 288-289).
$ÀQDODUJXPHQWZRUWKPHQWLRQLQJKHUHLVWKHUHIXWHGGHWULEDOL]DWLRQRI WKHVPLWK5RZODQGV
sees exactly the opposite happening, arguing that being a skilled metalworker would cause a stronger
integration within society and more obligations towards it. For instance; in the Celebes, Indonesia,
the smith needs the help of the community to build a workshop (Marschall 1968, 149). Rowlands
states his point very clearly on the itinerancy of the smith:
“there is no more reason to assume that Irish smiths travelled on the Continent to learn the
WHFKQLTXHVRI PDNLQJVKHHWEURQ]HEXFNHWVDQGFDXOGURQVWKDQWKDWVXFKLQÁXHQFHVZHUHWUDQVIHUUHG
trough normal exchange and culture contact” (Rowlands 1971, 215). 44
Nonetheless, Childe’s itinerant smith has not died yet, as proclaimed by Gibson (1996), and many
VWLOOÀQGWKHFRQFHSWRI DQLWLQHUDQWVPLWKDWWUDFWLYH *LEVRQ :LWKUHVSHFWWRWKH
Gelidonya shipwreck (Bass 1987), Sherratt argued that this may be clear evidence of a travelling
bronze smith, ready to melt down his scrap and turn out metal artefacts to orders (Sherratt 2000,
87).

44 Rowlands (1971) looks at a number of other ethnographical examples of metalworking and the role of the smith in a society,
on the basis of which he offers several more arguments to refute Childe’s theories.
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4.4

Butler’s view on Bronze Age metalworking; an indigenous production?

Beside Butler’s work on Bronze Age connections (Butler 1963a; 1987a)45 and the enormous task
of cataloguing all the Bronze Age metal from the Netherlands46, Butler focused on the subject of
an indigenous metal production in the Netherlands (Butler 1961; 1963b; 1966; 1969; 1987b). In
FRQWUDVWWRKLVWXWRU&KLOGH%XWOHUGRHVVHHDORFDOLQGXVWU\GHYHORSLQJLQWKH1HWKHUODQGV$WÀUVW
sight this looks like a completely different interpretation but the contrast to Childe’s ideas is not as
evident as it seems.
%XWOHUÀUVWVXJJHVWORFDOPHWDOSURGXFWLRQLQWKH1HWKHUODQGVLQKLV¶Vergeten schatvondsten uit
de Bronstijd’ (Butler 1959). In this publication he describes the hoard found in Wageningen. The
IUDJPHQWHGSLHFHVRI FRSSHULQWKLVKRDUGDUHLQWHUSUHWHGE\%XWOHUDV¶LQJRWV·DQGWKHLUSUHVHQFH
indicates that the hoard belonged to someone who was capable of, at least, a simple form of
HWDOZRUNLQJ %XWOHU 7KHW\SLFDOÁDWD[HDQGKDOEHUGDFFRUGLQJWR%XWOHUVXJJHVWDQ,ULVK
connection and thus this hoard must have belonged to an Irish itinerant smith. This interpretation
is perfectly in line with the ideas of Childe. However, Butler’s interpretation differs in the fact
that he argues that this Irish smith introduced bronze production in the Netherlands (Op. cit, 128).
Several axes, according to Butler, may have been derived from the Irish-type and point at a small
local industry started by the itinerant Irish smiths (ibid.). In his 1961 article Butler published the
argumentation based on which he deduced a local industry. He tackled the issue by (1) looking at the
evidence of production in the Netherlands; i.e. the workshop of the smith and (2) by studying the
axe types and their distribution (Butler 1961, 199-200). Later he elaborates on the latter point and
adapts two means to determine whether an axe is a local product or not: (1) the axe must be clearly
distinguishable from known types of axes elsewhere and (2) the study area has to yield enough
examples of the axe to surely state that we are dealing with a local product, rather than a single
GHYLDWLQJÀQG %XWOHUE ,WUHPDLQVXQFOHDUKRZPDQ\ORFDOSURGXFWV%XWOHUQHHGVWR
safely assume a local bronze industry.
His theory of local bronze production is mainly based on the recognition of local types of
axes. In addition to the axes, Butler is also interested in other bronze artefacts which could have
come from these local southern Niedermaas and northern Hunze-Eems industries. The Omega
EUDFHOHWVDVZHOODV8UQÀHOGNQLYHVZLWKRQHFXWWLQJHGJHDUHDOVREDVHGRQWKHLUVW\OHDVFULEHGWRD
local bronze smith somewhere in the North of the Netherlands (Butler 1969, 97ff).
$VP\JRDOLVWRÀQGWKHZRUNVKRSRUEHWWHUWKHSURGXFWLRQORFXVRI WKHFODLPHGEURQ]H
LQGXVWULHVE\%XWOHU,ZLOOÀUVWKDYHDORRNDWWKHVHLQGXVWULHVDQGWKHSURGXFWVWKDWZHUHSURGXFHG
locally according to Butler. These local products may also provide a good starting point for my
research. Although I am concerned with direct evidence for local metal production, these regional
products, indirect HYLGHQFHGRVKRZFRQFHQWUDWLRQVRQWKHPDS VHHDSSHQGL[ ZKLFKPLJKWUHÁHFW
increased metalworking activities in that area.
In the following sections, Butler’s ideas on an indigenous production are presented and
discussed. I will not chronologically follow the articles written by Butler, but rather use the
DUFKDHRORJLFDOSHULRGL]DWLRQ)RUHDFKSHULRGIURPWKH%HOOEHDNHUWRWKH/DWH%URQ]H$JHÀUVW
WKHLVRODWHGÀQGVUHODWHGWRPHWDOZRUNLQJDUHUHYLHZHGIROORZHGE\WKHUHJLRQDOD[HW\SHVRI WKDW
period. For an overview of the axe typology as used by Butler, see appendix 4. The last section
SURYLGHVDGLVFXVVLRQRQ%XWOHU·VWKHRULHVDQGWKHXVHRI ¶UHJLRQDO·D[HVDVLQGLFDWRUVIRUDORFDO
bronze industry.

45 Butler’s PhD research was on Bronze Age connections across the North Sea (1963a).
 7KH¶Bronze Age metal and amber in the Netherlands’ series published in Palaeohistoria (Butler 1990, 1995/1996, Butler &
Steegstra 1997/1998, 1999/2000, 2001/2002, 2003/2004, 2005/2006)
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4.4.1

The Bell Beaker period

At a time when many other scholars had doubts about the Bell Beaker folk as introducers of
metallurgy47, Butler endorses Childe’s hypothesis and tries to prove that Beaker people were indeed
UHVSRQVLEOHIRUEULQJLQJPHWDOOXUJ\WRWKH/RZ&RXQWULHV %XWOHU 9DQGHU:DDOV ,Q
contrast to other countries, the link between Bell Beaker smiths and the introduction of metallurgy
is seen as rather well established in the Netherlands. Evidence to support this theory are the two
%HOO%HDNHUJUDYHVIURP/XQWHUHQDQG6RHVWHUEHUJ ÀJ  7KHWZRJUDYHVFRQWDLQREMHFWV
that relate to some form of metalworking.48 Cushion stones, hammer stones, a whetstone and a
FRSSHUDZODUHWKHPDLQLQGLFDWRUVWRDVFULEHWKHVHJUDYHVWRDVPLWK %XWOHU 9DQGHU:DDOV
II ,QFOXGLQJVWUD\ÀQGVDWRWDORI QLQHFXVKLRQVWRQHVKDYHEHHQIRXQGDOOLQWKH9HOXZHDUHD
7KLVLVFRUURERUDWHGE\DQDO\VHVRI WKHPHWDOREMHFWVDQGVRPHVWUD\ÀQGVRI DQYLOV %XWOHU 9DQ
der Waals 1966, 122ff). Considering whether the cushion stones indeed could have been used as
PHWDOKDPPHULQJLPSOHPHQWV%XWOHUDQG9DQGHU:DDOV  RSWWKDW  KDPPHULQJSOD\HG
an important role in the metalworking of the Bell Beaker people and (2) that it is reasonable to
surmise, in view of the special composition of the Bell Beaker metals in the Netherlands, that Bell
Beaker people in this country practiced metalworking. Accordingly they conclude that:

͜Ǥ͙ ƤǣǤ͘͟͝͞
Ǥ 
Ǥ ͙ǣ͜ȋƬ͙͡͞͞ȌǤ

47 See Butler 1966, 42 for an overview.
48 It is debatable whether these small anvils were used for working gold, relatively pure copper or bronze.
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͜Ǥ͚ ȋȌǡ ǡǡ
Ǥ ͙ǣ͜ȋƬ͙͡͞͞ȌǤ
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´GHVSLWHWKH%UHWRQDIÀQLWLHVRI WKH'XWFK%HOO%HDNHUPHWDOLWZRXOGQRWEHXQUHDVRQDEOHWR
suppose that Bell Beaker metallurgy reached the Netherlands from the Central European area”
%XWOHU 9DQGHU:DDOV 

4.4.2

The Early Bronze Age

Butler has argued that based on typology and associations, as well as the metal analyses there could
QRWKDYHEHHQDQ\VLJQLÀFDQWFRQWDFWVEHWZHHQ%HOO%HDNHUPHWDOOXUJ\DQGWKDWRI WKH(DUO\%URQ]H
$JH %XWOHU 9DQGHU:DDOV ,QWKH(DUO\%URQ]H$JHWKHUHLVHYLGHQFHIRUWKHÀUVWWUXH
bronze49 smith in the Netherlands, represented by the Wageningen hoard. This hoard, discovered
in 1844, contains only one artefact, the halberd, which has a parallel in the Netherlands. Butler
therefore reasons that if all these objects were foreign, the owner must have been so too (Butler
1963b, 186) and that this hoard is
´VXIÀFLHQWWRVXJJHVWWKDWVXFKWUDYHOOLQJEURQ]HVPLWKVIURPWKH%ULWLVK,VOHVSURYLGHGWKH1HWKHUlands with its earliest metal industry” (Butler 1963a, 202).
,QDGGLWLRQWRWKHKDOEHUGWKHKRDUGFRQWDLQHGDGDJJHUXQÀQLVKHGULYHWVDQDZODWKLQEUDFHOHWD
SLHFHRI WZLVWHGPHWDO ZKLFK%XWOHUFRQVLGHUVWREHDQLQJRW DEURQ]HD[HDQGDÁLQWD[H ÀJ 
$IWHUDQDO\VLVRI WKHPHWDOFRPSRVLWLRQZKLFKVKRZHGWKDWQRQHRI WKHDUWHIDFWVKDGDGHÀQLWH
¶,ULVK·FRPSRVLWLRQ%XWOHUUHYDOXDWHVKLVIRUPHULQWHUSUHWDWLRQEXWLVFRQVLVWHQWRQWKHRULJLQVRI 
WKHVPLWK)LYHRI WKHDUWHIDFWVDUHPDGHRI 6LQJHQPHWDOLQFOXGLQJWKH¶,ULVK·D[H50
´7KHDEVHQFHRI WLQDQGRI ,ULVKPHWDODQGWKHSUHGRPLQDQFHRI 6LQJHQPHWDOLQWKHDVVHPEO\
indicates that the smith did not bring metal from the West with him (or had exhausted his original
VXSSO\ EXWGHSHQGHG DWOHDVWDWWKHWLPHRI WKHKRDUG·VDVVHPEO\ RQPHWDODFTXLUHGORFDOO\ZKLFK
was predominantly of Central European origin” %XWOHU 9DQGHU:DDOV 

͜Ǥ͛ ȋ ȌǤ

 (DUOLHUÀQGVDUHDOPRVWSXUHFRSSHULPSOHPHQWV7KHREMHFWVLQWKH:DJHQLQJHQKRDUGDQGODWHUEURQ]HREMHFWVDUHPDGH
from either arsenical bronze or tin bronze.
 ¶6LQJHQPHWDO·RU¶$PHWDO·LVSURYHQDFHGWRWKHUHJLRQDURXQG6LQJHQ 6RXWK*HUPDQ\ ,WFRQVLVWVRI FRSSHUZLWKKLJK
LPSXULWLHVRI DUVHQLFDQWLPRQ\VLOYHUDQGQLFNHO %XWOHUDQG9DQGHU:DDOV 
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Although Butler, with his ideas on regional production, deviates from Childes perspective, it seems
that in this case he strongly adheres to Childe. This hoard provides information on how metalworking was introduced in these regions; the Irish industry being developed to such a degree, that it
allowed migratory smiths to set up shop in the Netherlands (Butler 1963a, 210). These itinerant
metalworkers would settle here and could have had local apprentices. They would have become
WKHÀUVWLQGLJHQRXVEURQ]HVPLWKV %XWOHUE 7KLVLQWHUSUHWDWLRQRQWKHLQWURGXFWLRQRI 
metalworking in the Netherlands is, however, heavily lacking evidence to support it. Therefore,
the idea of an itinerant smith has lost much appreciation among archaeologist. Although Butler
QRZVHHVWKH:DJHQLQJHQKRDUGDVDQLVRODWHGÀQGKHGRHVQRWDEDQGRQWKHLGHDWKDWWKLVKRDUG
suggests “a visitor to the region, perhaps a travelling smith, or a trader along the Rhine route” (Butler 1990,
68). Currently, there is still no good alternative to explain the composition and origins of this hoard
(Butler & Fokkens 2005, 377).
Beside the Wageningen hoard Butler postulates an Early Bronze Age axe-type that is of local
RULJLQ+HÀUVWPHQWLRQVWKHD[HVDVEHLQJ¶SVHXGR,ULVK· %XWOHUE 7KHVHLPLWDWLRQVRI 
WKH,ULVKÁDWD[HVDUHODWHUFDWHJRUL]HGDVWKH(PPHQW\SH %XWOHU YDQGHU:DDOV%XWOHU
1969; Butler & Steegstra 1995/1996). There are currently 14 examples of this early axe-type known
in the Netherlands (of which 4 are variants of the Emmen type) (Butler & Steegstra 1995/1996).
7KH\DUHUHJDUGHGWREHSDUWRI WKH¶QRUWKHUQLQGXVWU\·ZLWKWKHLUPDLQGLVWULEXWLRQIRFXVHGRQ
Drenthe (see appendix 4).

4.4.3

The Middle Bronze Age

According to Butler (1969, 118-119) an unambiguous indication of Middle Bronze Age metalworking is the Ommerschans hoard. This hoard comprises a range of tools, such as bronze chisels, an
awl and facetted stones that are “often” found in founders hoards elsewhere. Beside two Russian
examples, no others are given. These tools and the scrap metal accompanying it suggest metalworking, although other handicrafts may be implied as well (Butler 1990, 91). Yet another hoard, the
9RRUKRXWHQKRDUGLVDOVRGHVFULEHGDVW\SLFDOH[DPSOHRI DQLWLQHUDQWPHWDOZRUNHU·VWUDGHU·VVWRFN
as it contained scrap metal and a lugged chisel (Butler 1959, 131-134; 1961a, 201; 1969, 92; 1990).
By interpreting this hoard as such Butler is explicitly following Childe’s interpretative framework.
/DWHUKHPRGLÀHVWKLVVOLJKWO\
“This brings us close to belief in an itinerant bronze-caster; although this model has been discredited
by Rowlands on the ground of African ethnological parallels. If we exclude this itinerant smith, we
are left with the possibility that imported prototypes were used as a pattern for mould manufacture by
local smiths” (Butler & Steegstra 1997/1998, 184).51
$QRWKHULQGLFDWLRQRI LQGLJHQRXVEURQ]HSURGXFWLRQDQGRQHRI WKHIHZÀQGVWKDW%XWOHUXVHVWR
discuss the workshop of the smith, is a fragment of a bronze mould dredged from the river Meuse
in the neighbourhood of Buggenum (Butler 1973, 322; Butler & Steegstra 1997/1998, 227-8 Cat.
No. 323; see appendix 2.1). The type of palstave that could be cast with this mould is very rare in
the Netherlands. Butler therefore argues that there is no evidence to suggest that it was actually
employed and that we are dealing with a piece of scrap metal intended to be re-melted (Butler
1997/1998, 271).
For the Middle Bronze Age, Butler recognizes a considerable number of local axe-types. He
argues that that 71 % of the palstaves are local products (Op. cit, 270)

51 Fontijn (2008) proposes a completely different approach and argues that this hoard is a permanent deposition of a part of
the trade stock (see section 2.3).
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“The heavy predominance numerically of palstaves types with a limited, regional distribution
constitutes plausible evidence for the production of these types in the region in which they occur”
(Butler & Steegstra 1997/1998, 271).
This causal relation between region of occurrence and production is nonetheless debatable
VHHVHFWLRQ $SSHQGL[OLVWVDOOWKHGLIIHUHQWORFDOYDULHWLHVWKDWPDNHXSJURXS,9 WKH
regional group) in Butler’s catalogue on palstaves (Butler & Steegstra 1997/1998, 202ff). Beside
SDOVWDYHVRWKHUD[HW\SHVIURPWKLVSHULRGDOVRKDYHUHJLRQDOYDULDQWV)RUWKHÁDQJHGD[HVWKHVH
are a derivate from the Oldendorf type, namely the Oldendorf – Ekehaar variant or Ekehaar type
(Butler 1995/1996, 204ff). The regional variant of stopridge axes is represented by the so-called
9ODJWZHGGHW\SH Op. cit, 230ff).

4.4.4

Late Bronze Age

,Q%XWOHUWULHVWRGHPRQVWUDWHWKHH[LVWHQFHRI D/DWH%URQ]H$JH¶+XQ]H(HPV,QGXVWU\·$W
WKDWWLPHIRXUÀQGVZHUHNQRZQWKDW%XWOHUFRXOGUHODWHWRDPHWDOZRUNLQJZRUNVKRSWKUHHKRDUGV
+DYHOWH'HXUQHDQG%HUJHQ7HUEOLMW DQGDVLQJOHÀQG +DYHOWHPRXOG  %XWOHUII 7KUHH
RI WKHÀQGVDUHGLVFXVVHGE\KLP52 The hoard from Deurne, comprises a gouge and two chisels.
7KHKRDUGIURP+DYHOWHFRQVLVWRI WZRD[HVDEURNHQNQLIHDQGDFDVWLQJMHW %XWOHUÀJ
4.4). 5HJDUGLQJWKH'HXUQHÀQGV%XWOHUPHQWLRQVWKDWFRPSDULVRQVDUHHDVLO\IRXQGLQ/DWH%URQ]H
Age hoards from other countries and that they have formed the personal belongings of a craftsman,
maybe a bronze smith (ibid.). No examples of such hoards used as parallel are given. Concerning the
half bronze mould from Havelte, Butler argues that only a bronze smith would possess such an item
%XWOHU +HHYHQLQIHUVIURPWKLVÀQGWKDWWKHZRUNVKRSPXVWKDYHEHHQVRPHZKHUHLQ
the neighbourhood (ibid.). However, as with the mould from Buggenum, the axes produced by this
mould are of a type that is common in Britain and Ireland but almost unknown in the Netherlands.
Hence, he concludes that this mould canQRWVKHGPXFKOLJKWRQWKH¶+XQ]H(HPV
industry’ (Butler 1961, 207). The casting
jet, originating from the Havelte hoard, is
a more important clue according to Butler.
It is a waste product of the production
process, retained only to be re-melted
again. According to Butler (1961, 210), the
only person in whose presence one could
expect such a casting jet would be a bronze
smith. Consequently, this hoard must have
been a collection of old items, ready to be
re-melted (ibid.). In 1984 another hoard is
GLVFRYHUHGDW'URXZHQHUYHOG ÀJ FRQtaining around 70 pieces of bronze, mostly
scrap, including some casting jets (Butler
1987b). Although aware of the discussion
whether such deposition are functional or
ULWXDO /HY\ KHGHVFULEHVWKHÀQGDV
͜Ǥ͜  Ǥ ͙ǣ͜ȋƬ
͚͛͘͘Ȁ͚͘͘͜ȌǤ

52 The hoard from Berg-en-Terblijt, for which Butler also claims that it belonged to a bronze-worker (1961, 202) is not
discussed in his 1961 article as it had not been studied properly yet. In later publications, however, this hoard is not addressed
as a bronze workers hoard anymore.
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a clear example of accumulated bronzes ready to be re-melted and cast into new objects, and thus
belonging to a metalworker (Butler 1987b, 105).
+LVVHFRQGDSSURDFKWRDGYRFDWHORFDOSURGXFWLRQLQWKHQRUWKHUQ1HWKHUODQGV WKH¶+XQ]H
(HPV,QGXVWU\· LVWKHLGHQWLÀFDWLRQRI UHJLRQDODUWHIDFWW\SHV,QH[DPSOHVRI VXFKW\SHVDUH
described as the “Lappenmunster type”, or “socketed axes with highly decorated mouth”. In the
catalogue (Butler & Steegstra 2003/2004) Butler has grouped the socketed axes in four families of
which three are made up of regional axes. Appendix 4 shows the diversity within these families.
$JURXSRI VHYHUDOD[HVVKRZWKHVDPHVRFDOOHG´999QHFNRUQDPHQWµGHFRUDWLRQDURXQGWKH
collar (Op. cit, 271). According to Butler (1961, 218; Butler & Steegstra 2003/2004, 265), these
resemblances suggest that they are made by the same group of metalworkers or even in the same
workshop.
,Q%XWOHUGLVFXVVHVWKH¶1LHGHUPDDV,QGXVWU\·DVRXWKHUQORFDOLQGXVWU\$QRWKHUEURQ]H
PRXOGLVPHQWLRQHGSUREDEO\IRXQGLQWKH0HXVHQHDUE\0DDVWULFKW %XWOHUÀJ EXW
EHFDXVHRI LWVXQNQRZQRULJLQVWKLVPRXOGLVQRWGLVFXVVHGLQGHWDLO/DWHUWKLVÀQGLVUHFRJQL]HGDV
EHLQJDPRXOGIRUD+HOPHURWKD[HDQGWKHHUURQHRXVÀQGVSRWLVFKDQJHGWR5RHUPRQG %XWOHU 
Steegstra 2001/2002, 303 Cat. No. 549; see appendix 2.1).

͜Ǥ͝ ǤƤ  Ǥ 
  Ǥ ͙ǣ͜ȋ͚͘͘͝ȌǤ
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Again, the axe types are the most important indicators of this industry. In addition to the socketed
axes of the Niedermaas and Helmeroth type, he distinguishes a very peculiar type of axe: the
*HLVWLQJHQD[H7KHVHD[HVKDYHVXFKVSHFLÀFFKDUDFWHULVWLFVWKDW%XWOHUDUJXHVWKDWWKH\PXVWKDYH
come from one and the same workshop (Butler 1973, 341; Butler & Steegstra 2001/2002, 304).

4.4.5

Criticism on Butler’s ideas

Butler’s main argument, that he uses to postulate the existence of a local bronze production, is the
existence of certain regional types of axes. However, as already mentioned, this is indirect typological
evidence and therefore questionable. The style of execution or technological choices made may or
PD\QRWEHODGHQZLWKVRFLDOVLJQLÀFDQFHWKH\PD\UHÁHFWKDELWRUWKH\PD\FRQVFLRXVO\UHLQIRUFH
group identity (Costin 2001, 292). Fontijn (2002, 252) argues that the regional styles were open
and inclusive, rather than closed and idiosyncratic because these axes functioned in supra-regional
metalwork exchange network. Nonetheless they are idiosyncratic enough for Butler to recognize a
FHUWDLQ¶ORFDO·VW\OH$QRWKHUSRVVLELOLW\LVWKDWWKHGHFRUDWLRQVWKDWGHÀQHWKH¶UHJLRQDO·VW\OHLVDQ
isochrestic style: a style that results from enculturation in social groups as a result of growing up and
learning (absorbing) traditions (Sackett 1986). This style is always used unconsciously, passively and
has no meaning. These alternative interpretations show that style, as an analytical category is rather
problematic.53
Another problem with Butler’s theory on a northern and southern bronze industry is that he
does not consider depositional processes. Several questions remain unanswered. How did the axes
HQWHUWKHJURXQGDQGZK\ KHUH "+RZUHSUHVHQWDWLYHDUHWKHVHYHUDOKXQGUHGVRI ¶UHJLRQDO·D[HV"
Butler sees a 1:1 relation between the region were the axes are found and the region where they were
produced. Nonetheless Emmen axes (associated with the northern Hunze-Ems industry) have also
been found in the southern part of the Netherlands (Fontijn 2002, 68-69). Can this be interpreted
as trade between the northern and southern regions of the Netherlands? Or is the production
UHJLRQRI (PPHQD[HVQRWFRQÀQHGWRWKHQRUWKHUQUHJLRQDVSURSRVHGE\%XWOHU"
$WKLUGSUREOHPZLWKVXUPLVLQJD'XWFKPHWDOZRUNLQJWUDGLWLRQEDVHGRQ¶UHJLRQDO·D[HVLVWKDW
there is no reason to assume why a smith was not able to produce objects that look like imports. For
instance, Butler does not discuss the mould from Havelte in line of Dutch metalworking because
the axe that can be cast in it is not a regional type (Butler 1961, 207). Yet, this does not prove that it
was not used by local metalworkers.
Finally, both Childe and Butler seem to assume a travelling smith, but it remains unclear where
and how he organized his activities. Whether Butler also agrees with Childe’s theories on the difÀFXOWLHVDQGDEVWUXVHQDWXUHRI PHWDOZRUNLQJLVXQFOHDU%XWOHUUHPDLQVUHPDUNDEO\VLOHQWDERXWhow
local production would have been organized and who the smiths were. This is probably due to the
IDFWWKDWWKHUHLVDOPRVWQRHYLGHQFHRQWKH¶ZRUNVKRSV·IURPZKLFKKHFRXOGGUDZWKHVHFRQFOXsions (Butler 1961, 199-200). This touches on another problem, which already has been discussed
LQVHFWLRQ7KHWHUP¶ZRUNVKRS·LPPHGLDWHO\SURYLGHVa priori GHÀQLWLRQRQWKHRUJDQL]DWLRQ
(large-scale, supra-household) which seems unlikely for the Netherlands.

4.5

Conclusions

The possibility of bronze production in the Netherlands has so far only been researched thoroughly
by Jay Butler. Before that, the ideas of Childe were followed and metal in the Netherlands was
H[SODLQHGDVHLWKHULPSRUWHGPDWHULDORUSURGXFHGKHUHE\DQLWLQHUDQWVPLWKWUDGHU$WÀUVWVLJKW
it seems that Butler, by assuming a local tradition of bronze production instead of a travelling

53 See Costin 2001, 292 for several other arguments on the use of stylistic or technological variation as analytical category.
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smith, contradicts Childes theories, yet this is not entirely true. Some of Childe’s theories are clearly
UHÁHFWHGLQ%XWOHU·VLQWHUSUHWDWLRQV%XWOHUVHHV&KLOGH·VLWLQHUDQWVPLWKVDVWKHWXWRUVRI WKHÀUVW
LQGLJHQRXVPHWDOZRUNHUVLQWKH1HWKHUODQGV)XUWKHUPRUHWKHKRDUGRI :DJHQLQJHQDQG9RRUKRXW
are both explained as belonging to an itinerant smith or trader. Even to today there is no other
SODXVLEOHH[SODQDWLRQIRUWKH:DJHQLQJHQKRDUG7KH9RRUKRXWHQKRDUGKDVUHFHQWO\EHHQH[SODLQHG
DVSDUVSURWRWRVDFULÀFHRI WUDGHUVVWRFN )RQWLMQ :KRLPSRUWHGWKLVVWRFNUHPDLQVHOXVLYH
however.
Butler’s arguments for indigenous metal production
Metallurgy in the Bell Beaker Period is represented by two smith graves from Lunteren and Soesterberg. The cushion stones and other implements from these graves are interpreted as metalworking
tools. Evidence for metalworking in the Early Bronze Age is given in the form of the Wageningen
KRDUGDQGWKHDSSHDUDQFHRI DORFDOYDULDQWRI WKH,ULVKÁDWD[HWKH(PPHQW\SH
$¶UHJLRQDO·W\SHRI D[HVLVWKHPRVWLPSRUWDQWDUJXPHQWRQZKLFK%XWOHUSRVWXODWHVDQLQGLJenous production. Flanged axes of the Middle Bronze Age have a regional variant in the Oldendorf(NHKDDUW\SH7KH9ODJWZHGGHW\SHLVDUHJLRQDOVWRSULGJHD[H$OVRIURPWKH0LGGOH%URQ]H$JHLV
a fragment of a bronze mould, dredged from the river Meuse near Buggenum. The Ommerschans
KRDUGLVH[SODLQHGE\%XWOHUDVD¶IRXQGHUV·KRDUG)RUWKHWKH/DWH%URQ]H$JH%XWOHUWULHVWR
GHPRQVWUDWHWKHH[LVWHQFHRI D¶+XQ]H(HPV·DQG¶1LHGHUPDDV·LQGXVWU\$JDLQ¶UHJLRQDO·SURGXFWV
DUHWKHPRVWLPSRUWDQW7KH*HLVWLQJHQW\SHD[HVVRFNHWHGD[HVZLWK999GHFRUDWLRQDQG2PHJD
bracelets are all products of an indigenous metalworking tradition. Half a mould from Havelte and
a mould from Roermond are also discussed.
:KLOHWKH¶UHJLRQDO·D[HVUHFRJQL]HGE\%XWOHUGRVHHPWREHDFDVHLQSRLQWIRUDWKULYLQJ
local bronze industry, there are some problems with this approach. Most importantly, it does not
provide us with direct evidence of metalworking in the Netherlands. Furthermore, I have given
VHYHUDODUJXPHQWVZK\WKHUHFRJQLWLRQRI D¶UHJLRQDO·SURGXFWPD\EHODGHQZLWKSUREOHPV6W\OH
may consciously be used to reinforce group identity but may equally well be isochrestic behaviour.
Production may also have involved the copying of imports as can tentatively be suggested from the
ÀQGRI WKH2VVPRXOG VHHDSSHQGL[ 
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PART II

SOCIAL ORGANIZATION OF BRONZE AGE METALWORKING IN
THE NETHERLANDS AND THE IDENTITY AND STATUS OF THE
SMITH

5

A matter of elites, specialist and ritual?54

´$VVXPSWLRQVDERXWKRZORFDOSURGXFWLRQLVRUJDQL]HG DQGKRZLWZLOO´ORRNµOLNHDUFKDHRORJLFDOO\ 
are based on the general types of objects under study (e.g. prestige goods as opposed to utilitarian
WRROV DQGZKHWKHUWKHUHZHUHPDQ\RUIHZLQXVHµ(Costin 2001, 303).

5.1

Introduction

)RURWKHUDVSHFWVRI PDWHULDOFXOWXUHWKHGLVWLQFWLRQEHWZHHQ¶HYHU\GD\· QRQVSHFLDOLVW DQG¶VSHFLDO·
VSHFLDOLVW DUWHIDFWVLVHDVLO\PDGH7KHUHDUHWKHHYHU\GD\ÁLQWWRROVZKLFKFRXOGKDYHEHHQPDGH
E\DQ\RQHDQGÁLQWGDJJHUVPDGHE\DVSHFLDOLVW(YHU\GD\VWRQHD[HVXVHGIRUFKRSSLQJGRZQWUHHV
and the special non-utilitarian axe (cf. Wentink 2006); everyday pottery and special pottery. Still, the
PDQXIDFWXULQJRI WKHVHREMHFWVLVDSSURDFKHGLQWKHVDPHPDQQHUDQGÁLQWVWRQHDQGZRRGZRUNing, potting, or any other craft, is perceived generally as a normal, low-status, mundane activity for
ZKLFKWKHNQRZOHGJHDQGVNLOOZDVZLGHO\DYDLODEOH7KHSURGXFWLRQRI EHDXWLIXOO\FUDIWHGÁLQW
daggers, like the grand-pressigny daggers, is, although the manufacturers are seen as specialists, not
connected with rituals and magic. With metallurgy these ideas seem not to be accepted and ritual,
myth, magic, power and status is associated with it.55
The social position of the metallurgist in Bronze Age society has often been discussed since
Childe, who regarded smiths as socially independent travelling tradesman (Childe 1963, 4; 1958a,
162ff; see section 4.3). Although Rowlands (1971) notes that there is great variety in smiths,
especially the specialist nature of the smith is addressed by archaeologist. This probably originates
from the idea that bronze was rare and therefore prestigious (e.g. Sherratt 1976, 557; Randsborg
 ,QWHUSUHWDWLRQVZHUHPDGHZLWKUHJDUGVWRWKHVRFLRHFRQRPLFVLJQLÀFDQFHRI PHWDOOXUJ\DQG
of metals in general, hence its producers must be specialists. Ideas of a close relationship between
skilled craftsmen and the ruling class are also very popular among archaeologist (e.g. Rowlands
1976; Kristiansen 1987; Budd & Taylor 1995; Winghart 1998; Earle 2004, 161; Bradley 2007, 232;
9DQGNLOGHLQSUHVV /DWHUEHVLGHV RUEHFDXVHRI WKHVXSSRVHGFRPSOH[DQGDEVWUXVHQDWXUHD
ritual dimension was also associated to metalworking (Budd & Taylor 1995; Meurkens 2004, Bradley
2005, 163-164). Although very persistent in studies on the Bronze Age, the theories on the ritual
and specialist nature of the smith seem unfounded by archaeological data. Nonetheless, they are
regularly used to enhance or explain each other. Because specialist craftsmen are seen as important
persons with considerable status, the Bronze Age smith is also accredited this position. Following,
the smith is interpreted as a high-status, special person, which is seen as an argument to associate it
with a possible ritual dimension, and together this would be the basis of power and control. Neither
of these associations, however, is thoroughly supported within the archaeological data as will be
shown in the following sections.
,QWKLVFKDSWHU,ZLOORSWIRUDOHVVRQHVLGHGDSSURDFKLQZKLFKDPRUHPXQGDQHDQG¶QRUPDO·
social status of the smith is postulated. I do not want to discredit the theories on the specialist and
ritual nature of the smith completely. Surely, the objects that were meant to serve non-utilitarian
purposes may have been produced by a special class of craftsman and attendant rituals (cf. Helms
1993). Rather, focussing on local small-scale production of simple objects, I will provide an
alternative to this specialist smith; the farmer with some basic metalworking skills, who haphazardly
produced some axes for his local community.

54 Taken from Meurkens (2004).
55 Cf. Hawkes 1940; Childe 1963; Rowlands 1976; Chernykh 1985; Clark et al. 1985; Budd & Taylor 1995; Bridgefort 2002;
%UDGOH\%HUWHPHV0HXUNHQV9DQGNLOGHLQSUHVV
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5.2

The ‘shine’ of metal; the presumed predominance of metal over other
materials

6LQFHWKH7KUHH$JHFODVVLÀFDWLRQE\7KRPVHQEURQ]HKDVEHHQVHWDSDUWIURPVWRQHDQGUHJDUGHG
as one step higher in an evolutionistic process (cf. Childe 1951; 1963; Champion et al. 1984, 197).
Metal has been seen as inherently desirable due to a self evidently more advanced and superior
WHFKQRORJ\ 5REHUWVLQSUHVV 7KLVSUHGRPLQDQFHRI PHWDODSSHDUVWRVWHPIURPWKHFODVVLÀFDWLRQ
EDVHGRQWKHPDWHULDOZKLFKLVPDGHEHIRUHDQ\RWKHUFODVVLÀFDWLRQRQRWKHUDVSHFWVVXFKDVIRUP
RUIXQFWLRQ+HQFHRQHFRXOGDUJXHWKDWFODVVLÀFDWLRQRQPDWHULDOLVPRUHLPSRUWDQWWKDQIRUP
IXQFWLRQRUDQ\RWKHUSURSHUW\+RZHYHUWKLVFODVVLÀFDWLRQLVPDGHa priori by archaeologists and
PD\QRWUHÁHFWWKHFODVVLÀFDWLRQVPDGHE\SUHKLVWRULFSHRSOH
7KHIDFWWKDWWKHUHDUHVRPHH[DPSOHVRI VZRUGVDQGGDJJHUVPDGHIURPÁLQWFRS\LQJPHWDO
ones, the most famous example being the sword from Atte in Denmark (Zich 2004, 133), is often
interpreted as evidence that metal was highly valued and a desirable scarce good (e.g. 9DQGH%URHNH
1996, 242).
´:KHQ FRSSHU VXSSOLHVGZLQGOHGFUDIWVPHQPDGHGDJJHUVDQGWRROVRI VLOH[DQGVWRQHWRWKHGHVLJQ
of the actual metal versions” (Shepherd 1980, 157, bracketed insertion by author).
,QP\RSLQLRQVXFKDQH[SODQDWLRQLVDQRYHUVLPSOLÀFDWLRQDQGDQa priori assumption that metal
is dominant over stone. For instance, it is also possible that it was the form or function of the object
(the sword or dagger), which was most important to Bronze Age people. Luster, shine, sound and
IRUPDUHDOOVWURQJDHVWKHWLFIDFWRUVRI PHWDOEHVLGHVWKHPDWHULDO¶VXSHULRULW\·DQGLWVWHFKQRORJLFDO
advantages. What was most important to Bronze Age people, however, or whether any of these was
LPSRUWDQWDWDOOLVGLIÀFXOWWRDVVHVVIURPWKHREMHFWVDORQH
In a recent research on Bell Beaker wrist-guards (Fokkens et. al. in press) it was noticed that
the silver adornment on the wrist-guard (ketoh) of the Navajo is conceived as less important than
the leather band on which it is attached (Laubing 1980, 108). In ancient West Mexico, metal was
valued for its luster and sound. The way in which metallurgy was practiced (as well as the objects
made) depended on these factors rather than metal replacing stone tools because of a technological
superiority (Hosler 1995). Symbols of power had been around for several millennia (Clarke et al.
1985) and while metalwork may have been an excellent material for prestige good, they cannot
be regarded as prestige goods solely on the grounds that they are made from metal. The cultural
biography (Kopytoff 1986) and meaning of an object, its origins and possibly several other factors
may have been far more important aspects which made an object into a symbol (of power or
wealth) rather than the material from which it was made. Both examples given above show that
archaeologist cannot presuppose the importance or dominance of bronze over other materials as a
condicio sine qua non.

5.2.1

The metal as a more demanding technology myth

7KHLGHDWKDWPHWDOUHSUHVHQWHGDVXSHULRUSURGXFWDQGZDVLQWULQVLFDOO\PRUHGLIÀFXOWWRFUHDWHLV
very persistent. However, the earliest copper objects were not necessarily superior to wood, bone
RUÁLQWDQGWKHUHLVQRLQKHUHQWIXQFWLRQDOUHDVRQZK\PHWDOREMHFWVRUPHWDOSURGXFWLRQVKRXOG
be adopted by local communities (Roberts in press). Furthermore, while it might hold true for the
mining and smelting of copper, I do not believe that basic metalworking skills (i.e. melting and
casting a simple object) were more demanding than other crafts, as supposed by many:
´&RPSDUHGWRÁLQWEURQ]HWHFKQRORJ\ZDVERWKPRUHGHPDQGLQJDQGH[FOXVLYHµ(Kristiansen
1987, 33).
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“The technology for producing the swords was highly esoteric, requiring special knowledge and skill in
pyrotechnics, casting, and metalworking (Earle 2004, 161).
Many more scholars argue that the effort for producing metal and the technical expertise needed
DUHPXFKKLJKHUWKHQIRUZRUNLQJERQHZRRGVWRQHRUÁLQW e.g. Childe 1963; Budd & Taylor 1995;
%ULGJHIRUW 6RPHJRDVIDUDVWRLQIHUWKDWWKDWZKLOHÁLQWVWRQHZRRGDQGERQHDUHJUDGXDOO\
FKDQJHGIURPWKHXQZRUNHGVKDSHWRWKDWRI WKHÀQDOREMHFWEURQ]HKDVWREHFDVWLQDPRXOGDQG
the completed object must already have been fully conceptualised by its maker at this stage (Bridgefort 2002, 124). Such an argument implies that the craftsmen working with any other material then
bronze, would not have been working from a conceptualized idea. Conversely, the argument would,
when reversed, make even more sense. The possibility of re-melting can be explained as being an
DGYDQWDJHLQWKHWUDLQLQJRI DSSUHQWLFHV:KHUHDVDÁLQWNQDSSHUKDVWRZRUNZLWKÁLQWIURPDJLYHQ
nodule, which to some degree determines what he can make from it, the metalworker can melt his
UDZPDWHULDODQGLVQRWUHVWULFWHGWREDVHPDWHULDOIRUP%HVLGHWKLVLI WKHÁLQWNQDSSHUPDNHVD
mistake there is the possibility that his original idea becomes impossible to produce and he has to
FKDQJHHLWKHUKLVLGHDRUJHWDQHZÁLQWQRGXOHZKHUHDVWKHPHWDOZRUNHULQFDVHRI IDLOXUHKDVWKH
possibility of making a new mould, re-melt the bronze and try again until he does succeed.
Even if bronze was indeed an exclusive product, there is no causal relation between exclusiveness and a more demanding technology. There are no reasons to assume why basic metalworking an
sich would be more demanding in terms of skill or technology in comparison to other crafts.

5.2.2

Scarce material, scarce knowledge?

Scarcity of raw material is also used as an argument to surmise the importance of metalworking and
its exclusiveness.
“In order to develop and maintain professional skills, it would actually be necessary to put the work
in the hands of few people as possible as long as supplies were scarce. And after all bronze never
really became abundant” (Kristiansen 1987, 33).
In contrast to Kristiansen, I would argue that bronze supplies may well have been abundant but
that its abundance is masked by the simple fact that the cultural biography most common for metal
objects was to be re-melted eventually.56 While metalworking may have been a more exclusive
knowledge in the earliest stages, this probably changed during the later Bronze Age in which it
became more widely available. Considering the amount of metal that must have been in circulation
and the fact that – in the Late Bronze Age – metallurgy had been around for more than a thousands
years, it seems highly unlikely that metalworking would still have been specialist job, available to
a limited amount of people. More likely, metal was a commodity and the basics of metalworking
mundane and widespread.57 Skills to produce highly elaborate objects on the other hand may still
KDYHEHHQFRQÀQHGWRYHU\IHZ(YHQIRUWKH(DUO\DQG0LGGOH%URQ]HDJHWKHLGHDWKDWPHWDOZRUNLQJZRXOGEHFRQÀQHGWRDVPDOOVSHFLDOLVWJURXSLVGHEDWDEOHDVZLOOEHVKRZQLQVHFWLRQ,
think it is valid to propose a less one-sided approach in which it is questioned whether we should
consider metalworking as a more everyday and widespread craft; skilful, but not to a higher extent
then other crafts; i.e. not only specialist are involved.

56 See section 2.4 and 2.4.1. See also Fontijn 2003, 33.
57 An argument brought forward by Peter Northover (personal communication, January 2008).
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5.2.3

Metal, wealth, power

It seems that the durability of metal resulted in an overestimated importance of their role in
European prehistory (Kienlin 2007, 2). A legitimate question to ask therefore is whether bronze
really dominated the lives of prehistoric peoples, or whether this has more to do with the importance of metalwork to some Bronze Age scholars in their research of the Bronze Age (Bradley
 7KHTXHVWLRQLVVWLOOIDUIURPDQVZHUHG7KHDUFKDHRORJLVWVWKDWEHOLHYHWKDW¶metal makes
the world go round’ (Pare 2000) see bronze as fundamental both for economic and social reproduction
(Pare 2000, 31). Bronze, at least must have played a considerable role in Bronze Age life, be it as
tool, prestige good or trade good, but whether it was also the basis on which wealth and power was
founded remains to be seen, as well as the role of metal in social change or the growth of social
FRPSOH[LW\LQWKH%URQ]H$JH¶3RZHU·PD\KDYHFRPHIURPHLWKHUDUDEOHODQGVWKHFRQWURORYHU
resources (bronze, amber, salt) or the manipulation of symbolic objects (prestige goods), or any
combination of these. The debate on whether ore resources and production can be controlled is
ongoing (Roberts in press). Recently Bartleheim (2002; in press) has argued that, for the Bayern
region in Central Germany, it was not metal, but arable lands, from which the elites gained their
wealth and founded their power. Bronze objects were used to show their status and power, but this
status and power was not based on bronze or the bronze trade.58 This is a small but very important
distinction.

5.3

The preoccupancy with specialists

Whether discussing the economic or ritual dimension of production, full-time or part-time and
itinerant or not, many scholars assume that metalworking was done solely by specialists59. Prestige
goods are indeed often made by specialist, and rituals are often involved in their production (Helms
1993). The work of Helms – extensively cited by Bronze Age scholars when discussing bronze – is
however only concerned with craftsmen that produce goods that serve non-utilitarian goals (Helms
II 0\DLPLVWRVWXG\WKHVPLWKWKDWSURGXFHGVLPSOH¶HYHU\GD\·XWLOLWDULDQWRROVVXFKDVDQ
axe. This research seems to have been denied until recently (Kienlin 2007).
Levy (1991, 68ff) has discerned three models on the organization of the bronze smith than can
be found, implicit or explicit, in the archaeological literature:
1.

2.
3.

Childe: this model implies an independent, specialist smith. Full-time because they are
itinerant and thus have no land. The location of their activities would vary and not be
specialised since they move around.
Kristiansen: attached, full-time specialist smiths, with highly developed skills. Elites were
their patrons and controllers.
Rowlands: variability; smiths only rarely work full-time. Some are attached other independent. It implies at least a two-tiered organization for metalworking, with production of the
most elaborate items separate from production of more everyday objects.

One of the main problems with these models is that it is not transparent at all what specialist means
(Costin 2001, 279ff; see section 3.3.1). Childe sees all metalworkers as specialists. Rowlands distinguishes between smiths that produce everyday and elaborate objects. This can be interpreted as a
distinction in specialism, although he himself does not mention this explicitly. What I consider to be

58 Bartleheim argues that it cannot be proven that metal was the primary mover. Instead of ore resources, the agriculture
potential constituted the primary location factor which implies that agriculture was the economic base of that time. The
mining areas were dependent on the settlements on the Bavarian plain rather than the other way around (Bartleheim in press).
59 E.g. Bertemes 2004, 144ff; Bridgefort 2002, 124; Childe 1963, 4-5; Earle 2004; Hawkes 1940, 285; Kristiansen 1987, 33ff;
Torbrugge and Uenze 1968, 26.
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the central problem in the archaeological study of metalworking is the tendency to favour explanations that see the smith and metalworking as a specialist, high-status, ritual person and activity. This
seems to disregard the archaeological data, which does not support such an unambiguous view at
all.60 Theories on the specialist nature of the smith are biased in several ways:
•

•

•
•

%\DIRUPRI VFKRODULVPLQWKHZDNHRI &KLOGHPHWDOZRUNLQJLVVHHQDVDGLIÀFXOWSUDFWLFH
for which knowledge was only available to a small group of people. The supposed
importance and value ascribed to metal is widely acknowledged and hardly questioned.
By the archaeological record; the metalworking mostly found represents deposited objects.
They were treated in special way and are thus better interpreted as the exception rather
then the rule (of normally used tools and objects, see section 2.4.1).
The preoccupation of archaeologists with (the production of) a special class of artefacts
(e.g. Clarke et al. 1985; Fontijn 2001; Kaul 2004; Meller 2004; 2002).
In many studies there seems to be circular reasoning. Metalworking is seen as a highstatus, specialist job and consequently rituals and magic must be attached to it. Or, ritual
metalworking is surmised, as found in ethnographic examples, and consequently Bronze
Age metalworking must be the work of specialist, chiefs, shamans or other high-status,
powerful persons (cf. Budd & Taylor 1995).

$OWKRXJK%XGGDQG7D\ORU  DYHUWDJDLQVWWKH¶LQGXVWULDOPRGHO·RI PHWDOZRUNLQJDQGWKHIDFW
that metal technology is often seen as being qualitatively different from, and fundamentally more
GLIÀFXOWWKDQSUHFHGLQJWHFKQRORJLHV RUFUDIWV VXFKDVEDVNHWU\ÁLQWNQDSSLQJRUSRWWLQJZKLFK
PLJKWDOOEHGRQH´XQVFLHQWLÀFDOO\µ %XGG 7D\ORU WKH\DOVRIDLOWRJLYHDQDOWHUQDWLYH
on the specialist nature of the smith. They actually seem to agree with this and the alternative they
RSWIRULVDVPXFK¶VSHFLDOLVW·DVWKHVSHFLDOLVWLQWKH¶LQGXVWULDOPRGHO·ZKLFKWKH\WU\WRGLVFUHGLW
only now it is a ritual specialist.

5.4

Specialisation and specialists in the archaeological record

The problems of recognizing both specialisation and specialists from the archaeological record (i.e.
sites, debris and objects) have already been discussed in more general terms in section 3.3.1. In the
following section I will look at the archaeological record and see what we can discern from it.

5.4.1

Specialism

Metallurgy is a craft that certainly can show a high degree of specialism. One of the reasons
may be found in the fact that the organisation of metalworking differs from organisation of other
crafts like pottery. Metalworking has (spatially) segregated stages, which allows for or encourages
specialisation of craftspeople in particular stages (Miller 2007, 242). Nonetheless, as advocated in
section 5.2.3, it is unlikely that we are only dealing with specialists. Looking at both the debris from
WKHSURGXFWLRQDVZHOODVWKHÀQLVKHGREMHFWV0HXUNHQV  61 sees no indications of specialists
during the Bell Beaker period and Early Bronze Age. The sites yielding metalworking debris were
home to self-supporting communities in which metalworking was a relatively small-scale, unskilled
affair, embedded in the domestic economy alongside other crafts such as pottery production and
ÁLQWZRUNLQJ 0HXUNHQV )RUWKH0LGGOHDQG/DWH%URQ]H$JHKHUHFRQVWUXFWVDWUHQGLQ

 6LQFHPHWDOZDVDFFUHGLWHGDKLJKVWDWXVDQGSHUFHLYHGDVGLIÀFXOWWRPDNHLQWHUSUHWDWLRQVDOPRVWZLWKRXWGLVFXVVLRQKDYH
remained the same.
61 Meurkens tried to access the organization of Bronze Age metalworking by using the model proposed by Costin (1991). He
GLVWLQJXLVKHVEHWZHHQODUJHVFDOHIXOOWLPHVPLWKV VSHFLDOLVDWLRQ DQGVPDOOVFDOHSDUWWLPH¶HYHU\GD\·PHWDOZRUNLQJ
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increasing metalworking skills and thus the presence of specialist becomes more likely. The distinction between objects that require limited skill and objects that need highly specialized craftsmanship
becomes more pronounced implying that a smith had the time and the means to train apprentices.
Even within the same object type, distinctions must have existed. The swords that are produced,
used and end up in a scrap hoard may have had a different use-life and meaning than swords of
the Plougrescant-Ommerschans type62 that are deposited (cf. Kopytoff 1986; Fontijn 2002, 108;
ÀJ &RQVHTXHQWO\WKHSHUVRQVLQYROYHGLQSURGXFLQJWKHVHLWHPVPD\KDYHDOVRKDGGLIIHUHQW
statuses according to the objects they produce. Costin (1998, 8) argues that there appears to be a
general association between the relative status of artisans, the value of the goods they produced and
the status of the consumers they served. Swords like the Plougrescant-Ommerschans, for which it
seem plausible that they were made by the same smith (Butler & Sarfatij 1970-71; Butler 1990, 87;
Fontijn 2001, 268), are objects of excellent workmanship and do strongly suggest the presence of
specialists. However, these specialist objects only represent a very small part of the data. They do
QRWUHSUHVHQW¶HYHU\GD\·WRROVIRUZKLFKSURGXFWLRQPXVWKDYHEHHQYDVWDQGZLGHVSUHDG
Axes, for instance, show that many small production centres were present. According to Roe
(1995, 54), material style is personal or assertive in societies where high status craftsmen are present.
In such societies, the artefacts produced are of central cultural importance and a continuity of style
across generations can be observed. However, when crafting is of low status, the production of
goods may be a group endeavour, which results in low standards of workmanship and knowledge,
and hence, low artefact complexity. In such cases isochrestic stylistic variation dominates. The stylistic variation is meaningless and traditional (an unconscious repetition) (Sackett 1982; 1986). The
Dutch axe typology shows the adoption of decorative elements from west and central European
axes (Fontijn 2002, 251). Decoration on socketed axes found in the Netherlands show diversity in
which none is really alike and no style evidently pronounced.63 Furthermore, many axes are crudely
made. The axes of the Niedermaas type for example, exhibit “somewhat crude and clumsy workmanship
and some display rather ragged or eccentric casting seams” (Butler & Steegstra 2001/2002, 268). Therefore,
these axes seem indicative of low-status crafting and maybe even a group endeavour. They do not
support theories that metalworking was practiced by trained specialists.

͝Ǥ͙  Ǥ ȋ
  Ȍ
the pyramid. The current theories on the smith do not seem to incorparate the
  ͜͝ǡ
ȋ ͚͚͘͘ȌǤ

 7KHVHVZRUGVDFWXDOO\VHHPWREHDPDJQLÀHGQRQXWLOLWDULDQUHSUHVHQWDWLRQRI DGLUN )RQWLMQ 
 7KH999GHFRUDWLRQRQWKHULPRI WKHVRFNHWHGD[HVPD\EHDQH[FHSWLRQ
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5.4.2

Specialisation

&HUWDLQVLWHVDUHLQWHUSUHWHGDV¶WUDGLQJ·RU¶LQGXVWULDO·VLWHVLQGLFDWLQJWKDWODUJHVFDOHPHWDOZRUNLQJ
KDVWDNHQSODFH&DQQHVeFOXVH&KRLV\DX%DF´/H&RQÁXHQWµ.LOO\PRRQDQG5DWKJDOODUHVRPH
examples.64 The sites that have yielded considerable amounts of metalworking have bold typefaces
in the table in appendix 3. The main problem with these sites is that it is debatable whether the
material is the result of large-scale metalworking or due to very good conditions of preservation.
Yet, I do agree with Meurkens that they are indicative of some form of specialisation or at least
large-scale metal production (Meurkens 2004, 50), although recently it has also been argued that
there was no increasing specialisation during the Bronze Age (Kienlin 2007, 18).
Attached specialist and specialisation
Meurkens also examined the so often proclaimed connections between elites and metalworking
(i.e. an attached specialist, working for a patron) such as in the model of Kristiansen (1987; Levy
1991, 68; see section 5.3). In this model, craft specialisation is seen as a strategy for creating and
controlling wealth, either by authority over the knowledge of metalworking (by controlling the
smith) or the trade in metals. This would provide the elites with access to prestige goods and
symbols of power and legitimacy as described by Helms (1993; Costin 2001, 307). Comparison of
the archaeological evidence showed that there was no correlation whatsoever between the production of a special class of objects such as ceremonial swords and defended settlement/hillforts that
may be indicative of elites (Meurkens 2004, 34ff). Furthermore, what is a more important question
as to the connection between elites and metalworking is whether metalworking (specialisation) led
to the rise of elites, or elites to the rise of specialist and specialisation of metalworking. In any
case, production sites offer little support for this assumed relationship and it hardly seems to be a
reality (Meurkens 2004, 36; cf. Kienlin 2007). Must be said that this might also have to do with the
GHÀQLWLRQRI WKHWHUPV¶LQGHSHQGHQW·DQG¶DWWDFKHG·$FFRUGLQJWR&RVWLQ ÀJ DWWDFKHGRU
independent are not static unvarying categories, but idealized extremes of a continuum characterizing control. Recognizing either of them in the archaeological record may therefore be rather
GLIÀFXOW

5.5

On smith burials we do have and we do not have

Another discrepancy between the high-status specialist theory and the archaeological data can be
outlined using the burials. The amount of burials yielding metalworking artefacts is very small. In
WKH%HOO%HDNHUSHULRG DQGWKHÀUVWSDUWRI WKH(DUO\%URQ]H$JH WKLVFRXOGEHGXHWRWKHJHQHUDO
idealized manner in which people were buried. Strangely enough though, the burials most indicative
of a smith’s interment belong to this period.
Recognizing a smith’s burial as such is problematic. Archaeologists do not agree on which
artefacts are typically linked to metalworking (see section 8.3). An anvil or mould seems obviously
related to metalworking but these are deposited rather then buried with the death. Cushion stones,
VXFKDVWKRVHIRXQGLQWKH%HOO%HDNHUJUDYHVRI /XQWHUHQDQG6RHVWHUEHUJ %XWOHU 9DQGHU:DDOV
1966), probably have functioned as anvils, but are presumably related to working gold rather then
bronze. These artefacts are discussed more thoroughly in section 8.4. Even if we do recognize
PHWDOZRUNLQJWRROVDQLQWHUSUHWDWLRQDVD¶VPLWKEXULDO·PD\EHÁDZHG7KH´$PHVEXU\$UFKHUµ
(Fitzpatrick 2002) is associated with the earliest metalworking in the British Isles because of the
cushion stone, the copper tanged knives and gold earrings found in his grave. These artefacts
KRZHYHUQRPRUHPDNHKLPDPHWDOZRUNHUWKDQWKHEHDNHUV ÀYHLQWRWDO PDNHKLPDSRWWHUWKH

 &DQQHVeFOXVH *DXFKHU 5REHUW &KRLV\DX%DF´/H&RQÁXHQWµ %ODQFKHW .LOO\PRRQ +XUO DQG
Rathgall (Raftery 1976; Tylecote 1986).
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ÁLQWV DFDFKHDQGEDUEHGDUURZKHDGV PDNHKLPDÁLQWNQDSSHURUWKHDUURZKHDGVDQGZULVW
guards (two in total) make him an archer (Barber 2003, 125-26).
For the Middle and Late Bronze Age smith burials are extremely rare. Obvious examples are
found in Russia were metal artefacts, clay moulds and crucibles are found alongside the deceased.65.
In North-west Europe there are only a few examples of possible smith burials. Sperber (2000)
LGHQWLÀHGDVPLWKJUDYHLQWKHEXULDORI /DFKHQ6SH\HUGRUI  *HUPDQ\ $W(ZDQULJJ 6FRWODQG 
an Early Bronze Age cremation cemetery yielded a burial in which, next to a Collared Urn and
¶DFFHVVRU\FXS·DSRVVLEOHWX\HUHZDVIRXQG %HZOH\et al. 1992, 345; Barber 2003, 114-5).
Explanations for this puzzling absence of smith burials are available, but mostly favour the
¶ULWXDO²VSHFLDOLVWWKHRU\·%XGG 7D\ORU  DQG9DQGNLOGH LQSUHVV RSWWKDWWKHFKLHIV
themselves were the specialist smiths, their specialism being one of the reasons why they could
accumulate power and wealth, which does show from the graves.66
$QRWKHUSODXVLEOHEXWXQVDWLVIDFWRU\H[SODQDWLRQLVWKDWPHWDOZRUNLQJWRROVZHUH¶GDQJHURXV·
objects and were deposited in a different manner than being buried alongside the smith. Yet, these
¶GDQJHURXV·WRROVZHUHQRWUHPRYHGIURPWKHVHWWOHPHQWDVFDQEHVHHQLQDSSHQGL[ZKLFKVHYHUO\
hampers this theory. However, if one regard basic metalworking as a mundane activity it becomes
somewhat explicable why there is no distinct set of tools in burials identifying a smith. Smithing
ZDVD¶QRUPDO·FUDIWDQGLQPRVWFDVHVQRWYDOXHGWRVXFKDQH[WHQWWKDWWKHGHFHDVHGZDVEXULHG
with the tools of their trade. Possibly only the (full-time), true specialist, who devoted his/her life to
metalworking and produced products of excellent workmanship, was chosen to be buried with his
or her tools.

5.6

Metalworking as a ritual practice

In 1995 the article “The faerie smith meets the bronze industry: magic versus science in the interpretation of
prehistoric metal-making”, by Budd and Taylor, provided an interesting change of perspective to
the then prevailing economic, industrialized view of Bronze Age metalworking and alternatively
suggested a broad social-developmental perspective in which ritual and magic was given a more
central place in interpretation. Effectively, the tendency of the last decade has been to focus on the
ritual aspects and specialist nature of metalworking. This predominance of ritual can be seen in a
larger scheme, in which the interest in ritual has arisen as a part of the post-processual backlash
DJDLQVWWKHPRUHH[WUHPHIRUPVRI IXQFWLRQDOLVP %UFN 0RVWRI WKHLGHDVRQULWXDO
metalworking have come from ethnographic examples (e.g. Bekeart 1998; Helms 1993 cf. Fontijn
2002, 28). As mentioned earlier, they most often deal with a class of objects that serve as valuables
or prestige goods. Furthermore, Roberts makes a strong argument is stating that:
“Whilst the perennial criticism of the relative or total absence of the social and symbolic in their
UHVHDUFK HJ5RZODQGV%XGGDQG7D\ORU ZKHQFRPSDUHGWRHWKQRJUDSKLFDQG
DQWKURSRORJLFDOUHVHDUFK HJ+HUEHUW%LVVRQHWDO LVDQLPSRUWDQWSRLQWLWVKRXOG
not lead to the uncritical application of analogies” (Roberts in press).
In the last years some scholars came to doubt the all important position of metal in explaining the
Bronze Age and argued that far too much emphasis has been laid on the non-economic,
non-industrial dimension of metal and its value in society (Bartleheim 2002, in press; Kienlin 2007;
Shennan 1993, 59; 1995, 305; 1999, 353). Roberts (in press) even comes to the conclusion that

 %XULDOLQ.XUJDQ &KHUQ\NK DQGEXULDODW9RORVRYR'DQLORYR Op. cit, 135)
66 Assuming that they were indeed chiefs or priest-smiths, they could never have been the only smiths, for their production must
have been gigantic. To give an idea on the volume of metal production: the Armorican socketed axes alone (Late Bronze
Age) are represented by around 38.000 examples in Europe (Cunliffe 2001, 288).
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neither the production nor the consumption of metal possesses serious enough credentials to be
FRQVLGHUHGDPDMRUOHWDORQHUHYROXWLRQDU\LQÁXHQFHLQWKHEURDGHUZRUOGVRI WKHFRPPXQLWLHV
involved.
:KHWKHUWKHDSSHDUDQFHRI PHWDOVKRXOGEHVHHQDVWKHÁX[IRUDFUXFLDOVRFLDOWUDQVIRUPDWLRQ
taking place during the Bronze Age is still heavily discussed. Recently Devernski and Sørensen
(2002, 121) argued that technology does not drive itself and thus social complexity was present
before metal, instead of metal being the reason for social complexity to develop. This chicken-andegg conundrum is essentially a discussion on whether material culture (metal) is active or passive.67
As this lies beyond the scope of my research I will not discuss this in more detail here (but see
Robb 2004 for an introduction). It may be an inadequate discussion beforehand as the causal
connection made between the technological change (to bronze) and organizational change is by no
means clear-cut (Costin 2001, 288-289).
7KHVKLIWGHVFULEHGE\%UFN  IURPDUDWKHUH[WUHPHIRUPRI IXQFWLRQDOLVPWRDQ
H[WUHPHIRUPRI ¶ULWXDOLVP·LQZKLFKDOPRVWHYHU\WKLQJKDVWREHH[SODLQHGLQVRPHIRUPRI JLIW
exchange or ritual is particularly evident in studies on metal.68 However, creating a distance between
us and them, because of this supposed different worldview, and subsequently the ritualization of
WKH%URQ]H$JHVHHPVWREHDQRYHUVLPSOLÀFDWLRQ69 Nowadays several authors see that such clear
GLVWLQFWLRQVOLNH¶JLIW²FRPPRGLW\·RU¶ULWXDO²SURIDQH·GRQRWUHDOO\H[LVW e.g. Bazelmans 1999;
%UFN%ORFK 3DUU\)RQWLMQ%UDGOH\ 

5.7

“The faerie smith” and the ritualization of metalworking

%XGG 7D\ORUZHUHPDLQO\FRQFHUQHGZLWKGHYDOXDWLQJWKH¶LQGXVWULDOPRGHO·ZKLFKWKH\EHOLHYHG
was an anachronistic back-projection of the modern notion of technological change.
“We believe that the concepts of large-scale extraction and production and concomitant reconstruction
RI VSHFLDOL]HGDFWLYLWLHVDQGPRQRSOH[VRFLDOUROHVWKDWÀJXUHVWURQJO\LQWKHSUHYDLOLQJRUWKRGR[
‘industrial model’ are either underdetermined or unsupported by archaeological data” (Budd &
Taylor 1995, 133).
Therefore, they alternatively suggest:
“that ritual and magical dimensions need to be given a more central place in interpretation and
hypothesis formulation” (ibid.).
To some extent Budd and Taylor were right, as the social aspects of metalworking – although noted
E\&KLOGH²ZHUHLQGHHGODUJHO\EHLQJQHJOHFWHGDQGIRFXVOLHRQWKH¶LQGXVWULDOYLHZ·&DOFXODWLRQV
on how much material was mined and thus how much bronze circulated were highly speculative. For
instance, the calculations made by Jackson (1979), on the amount of ore mined at Mount Gabriel,
are greatly overestimated (personal communication O’Brien, September 2007). Budd & Taylor thus
had a point when they argued that:

67 An active material culture is, on its own, capable of re-forming society, while for a passive material culture it depends on
society whether the material is accepted or not (Robb 2004).
68 Compare the interpretations of the Langdon bay shipwreck; Needham & Dean 1987 see this as a clear evidence of large scale
(economic) trade, Samson (2006) on the other hand, interprets this hoard as a ritual deposition.
69 The overemphasizing of the ritual aspects and the importance of not imposing modern western ideas has changed Bronze
Age communities in some form of other people. This comes to the fore vividly in Kristiansen & Larson (2005). Here
Kristiansen stresses the Otherness of Bronze Age culture several times in trying to give meaning to something elusive as
the cosmological structure of Bronze Age society. I think, instead of not imposing Western ideas, they achieve exactly the
opposite by creating a distance between us and them and subsequently the ritualization of the Bronze Age. As discussed in
VHFWLRQ¶ULWXDO·LWVHOI LVRQRI WKHPRVWSURPLQHQWFDWHJRULHVPDGHE\us and our modern Western ideas.
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“The established picture of prehistoric metallurgy in Eurasia is painted in terms of compositional
standardization and industrial-scale production with economies of scale, markets and customers”
(Budd & Taylor 1995, 137).
By discrediting this model and taking metalworking out of the economic realm, the path was
opened to introduce theories on skilled crafting and ritual. Skilled crafting, by contrast, is political
and ideological rather than economic in nature (Helms 1993, 16). They suggest that metalworking
was associated with socio-political power; the smith being a political leader, magician and/or priest
in one. Even when bronze artefacts are clearly used as utilitarian products and produced by the
hundreds they suggest that:
“There is no reason to see why power and charisma, once channelled via the spectacular alchemy of
metallurgy, should have moved away from it, or been able to” (Budd & Taylor 1995, 140).
(YHQWKRXJK%XGG 7D\ORUDUJXHWKDWWKH¶LQGXVWULDOPRGHO·LVQRWVXSSRUWHGE\DUFKDHRORJLFDO
data, they themselves also fail to support their idea with empirical data.

Ethnography and analogy
Based on ethnographic evidence and elaborating on Eurasian folklore, Budd & Taylor opt for a
ritual, magic dimension in metallurgy. However, the fact that metalworking in small-scale societies
is accompanied by rituals does make the practice of metalworking a ritual one. Rowlands (1971)
already noted that the ways in which the smith are appreciated socially are very diverse, ranging
from fear and contempt to awe and respect. Herbert (1984, 33) also mentioned that attempts to
generalize the social position of the smith are doomed, because so much variability exists; smiths
being feared, revered or despised. Furthermore, ethnographic examples can by no means simply be
used to explain the Bronze Age. Technology in small-scale societies is often regulated with rituals,
and ethnographic data indeed shows that metalworking is often accompanied by rituals, taboos
and regulation (Herbert 1984; Bekeart 1998; Bisson 2000; Barndon 2004; Haaland 2004).70 These
rituals however, are an integral part of the process. Rituals help co-ordinate labour and impose a
framework of organization (Gell 1988, 3-4). To the people involved they are thus as practical as the
actual work itself. A ritual sphere is often conceptually linked to mundane activities. As such, they
DUHQRWDVSRODUL]HGDVZHWHQGWREHOLHYH %UFN%UDGOH\ 6RDOWKRXJKPHWDOZRUNLQJ
SUREDEO\ZDV¶ULWXDOLVHG·WRVRPHH[WHQWWKLVFRQYHUVLRQEHWZHHQWKHWZRVSKHUHVRI WHFKQRORJ\DQG
ritual does not instantly make metallurgy a ritual practice (see also section 3.2).

5.8

The interpretive dilemmas concerning ‘ritual’

While Budd and Taylor’s article provided an interesting change of perspective to metalworking, they
GLGQRWSUHVHQWDPRUHEDODQFHGYLHZ7KH\WLSSHGWKHVFDOHFRPSOHWHO\IURPDQ¶LQGXVWULDOPRGHO·
WRD¶ULWXDOPRGHO·LQZKLFKPHWDOZRUNLQJLVDSRZHUIXODUFDQHSUDFWLFH7KLVZDVDOVRQRWLFHG
by Meurkens (2004, 11), who argues that the highly ritualised picture Budd and Taylor sketch of
PHWDOZRUNLQJLVDVPXFKELDVHGDVWKH¶LQGXVWULDORUWKRGR[\·VWDUWHGE\&KLOGH1RWDEO\WKLVLVQRW
FRQÀQHGWRPHWDOZRUNLQJ

70 Many of the examples of ritual metalworking actually deal with the production of iron rather then bronze.
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“Post-processual archaeology’s interest in the social and ideological aspects of human existence,
although timely, has meant that the symbolic aspects of human action have all too often been stressed
at the expense of the practical” %UFN 
Hence, Meurkens – in an elaborate study on metalworking debris in North-West Europe
– researches whether the archaeological data supports the assumptions made by Budd and Taylor
looking for any correlations between elites and metalworking and/or ritual dimensions. Meurkens
has inventoried some 80 sites in North-west Europe on which metalwork debris was discovered.
A substantial part of the following chapter is a re-evaluation of the data taken from his work (see
Meurkens 2004 appendix). The table in appendix 3 lists all the sites that are catalogued by Meurkens,
with some small changes and additions.
Meurkens (2004, 12) sees the grand-narrative styles of interpretation, that do not seem to take
into account the way technology and production is structured in small-scale societies, as unsatisfactory. They diminish the importance of the archaeological data. Consequently his approach is to
collect the available data and take these as a starting point. Beside Levy (1991), Meurkens is the only
one, presently known to the author, who tries to approach the problem based on a considerable
dataset, instead of building theories on a single example of a metalworking site or no archaeological
data at all.
Besides focussing on specialisation and the link between specialists and elite, Meurkens also
dealt with the “symbolic and ritual dimensions of Bronze Age metalworking” (Meurkens 2004,
37). Although Meurkens acknowledges that most of the metalwork debris is found on settlements,
KHVHHPVGHWHUPLQHGWRVKRZWKH¶ULWXDOGLPHQVLRQ·,QKLVFRQFOXVLRQKHVWDWHVWKDW´HYLGHQFHLQ
favour of this assumption was remarkably strong” (Op. cit, 51). I think Meurkens interpretations
are good examples of the interpretive problems archaeologist have with the imposition of the
¶ULWXDO²VHFXODUGLFKRWRP\·GHVFULEHGE\%HOO  DQG%UFN  0HXUNHQVXVHV¶ULWXDO·DVDQ
analytical tool to survey the data (see section 3.1). An explanation of what will be interpreted as
ULWXDOLVLQGHHGJLYHQEHIRUHKDQG 0HXUNHQVII 7KHVHGHÀQLWLRQV LQWHUSUHWDWLRQV RQULWXDO
are then used to survey the date. Hence, they are used as an analytical tool. The association between
PHWDOZRUNLQJDQGULWXDOLVDFWXDOO\DFNQRZOHGJHGEHIRUHORRNLQJDWWKHGDWD2XUGHÀQLWLRQRI ULWXDO
KRZHYHURQO\UDUHO\ÀWVWKHGDWDDQGLWLVKHUHZHUHLQWHUSUHWDWLYHSUREOHPVRFFXU VHHVHFWLRQ
and 3.3). Looking at the data listed in appendix 3 in the alternative manner proposed in chapter 3,
the evidence for a ritual dimension seems far less convincing, as will be advocated below.

5.9

The ambiguity of the ‘ritual’ data

7KH¶ULWXDOGLPHQVLRQ·RI PHWDOZRUNLQJLVPRVWO\DGYRFDWHGRQWKHJURXQGVRI DUFKDHRORJLFDO
ÀQGVWKDWZHGRQRWXQGHUVWDQG)RULQVWDQFHLI PHWDOZRUNLQJGHEULVLVGHSRVLWHGLQDGLWFKDWWKH
entrance of a settlement, it may be interpreted as evidence for the ritual dimension of metalworking
0HXUNHQV $GLVFXVVLRQDQGUHHYDOXDWLRQRI WKLVNLQGRI GDWDXVHGWRRXWOLQHWKH¶ULWXDO
dimension’ of metalworking, is presented below.
Arguments used to show the ritual dimension of metalworking can be generally placed in
two groups: (1) Metalworking debris and/or equipment that is found in a non-domestic context;
burials, caves, ponds, the deposition of tools in rivers (ritual or limenal places). (2) Metalworking
GHEULVDQGRUHTXLSPHQWLQDGRPHVWLFFRQWH[WEXWWUHDWHGLQD¶ULWXDOPDQQHU· WKHFDUHIXOO\
deposited debris in a certain part of the settlement). In the table in appendix 3 I have italicized the
VLWHVWKDWDFFRUGLQJWR0HXUNHQV·  LQWHUSUHWDWLRQKDYHWKLV¶ULWXDOGLPHQVLRQ·)LUVWIRUERWK
JURXSV,ZLOOVKRZKRZDPELJXRXVWKHLQWHUSUHWDWLRQDV¶ULWXDO·LV6HFRQGDVH[SODLQHGLQVHFWLRQ
VLQJOLQJRXWVSHFLÀFDFWLRQVWRVKRZWKH¶ULWXDOGLPHQVLRQ·LVFRQFHDOLQJWKHODUJHUIUDPHZRUN
in which they should be placed. If put into this perspective interpreting metalworking as a ritual
practice does not hold, as I will show in the subsequent sections.
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5.9.1

Metalworking in non-domestic context

Isolated
Claimed examples of isolated metalworking sites are Lough Gur, Knockadoon (Ireland; Waddel
 DQG1XUVOLQJ+DPSVKLUH 8.5HHV %HVLGHWKHIDFWWKDWLWLVGLIÀFXOWWRSURYHWKDW
these sites indeed were isolated71, this isolation is by no means clear-cut evidence for the ritual
nature of metalworking. There is also evidence that certain workshop areas were present on the
edge of or just outside the settlement (for instance Rathgall, Co. Wicklow; Raftery 1976; Coghlan
1986) indicating that a spatial division between living quarters and working area was made. This may
have had many other reasons besides (ritual) beliefs. It is also interpreted as a form of specialisation. Without a clear pattern of isolated metalworking, which clearly shows that this activity was
deliberately practiced outside the settlement area, isolation alone cannot be used as an argument in
favour of ritual metalworking.72
Ceremonial sites
Examples of metalworking debris at burials or ceremonial sites are Ballyconneely and Richardstown
(Ireland) for the Middle Bronze Age and Loanhead of Daviot (Scotland), Old Connaught (Ireland),
Dainton (Devon, England) and the Kings Stables (Ireland) for the Late Bronze Age. Heathery Burn
cave cannot be more positively dated than Bronze Age.73 There are two problems with most of
these sites. First, the interpretation as ceremonial site is often debatable. Examples of this are the
cairns found at Dainton, whose exact function is unknown, or Old Connaught, which might be a
probable barrow on a site that shows traces of habitation also. Secondly, is the metalwork debris
found on the sites contemporary with the ceremonial site? At the site of Richardstown it is not
clear whether the metalworking activity is contemporary with or post-dates the burials. A furnace
DQGRUVODJLVGLIÀFXOWWRGDWHLI WKHUHDUHQRRWKHUPRUHGDWDEOHDUWHIDFWVVXFKDVPRXOGV74
Whether contemporary or not, it might still mean that the smith deliberately went to this location
because it was, or used to be, a ceremonial place. Intentions, however, do not fossilize and thus
WKH¶ULWXDOGLPHQVLRQ·EHWZHHQFHUHPRQLDOSODFHVDQGPHWDOZRUNLQJLVQRWDVHYLGHQWO\PDUNHGDV
assumed. Exceptions are Loanhead of Daviot, the Kings Stables and Heathery Burn Cave for which
WKH¶ULWXDO·LQWHUSUHWDWLRQDQGFRQQHFWLRQZLWKPHWDOZRUNLQJLVLQGHHGPRUHHYLGHQWUHVSHFWLYHO\
EHLQJDVWRQHFLUFOHDQGEXULDODQDUWLÀFLDOSRQGDQGDFDYHZLWKHYLGHQFHRI IHDVWLQJVDFULÀFHDQG
deposition.
Even if we assume that all the sites listed above were indeed burials and ceremonial places, and
metalworking deliberately took place at this location, the interpretation of metalworking debris on
WKHVHVLWHVUHPDLQVHQLJPDWLFDVVKRZQE\%UFN  'RWKHÁLQWVDQGVKDUGVRI DSRWIRXQG
DWFHUHPRQLDOVLWHVDOVRPHDQWKDWÁLQWNQDSSLQJDQGSRWWLQJZDVDVSHFLDOLVWDFWLYLW\ZLWKDULWXDO
dimension? Or should we look in a different direction for explanations? The same problem is
present in the interpretation of depositions in settlements (5.9.2).

71 For instance, the isolated pits at Nursling, Hampshire yielding Late Bronze Age pottery, clay mould fragments and a socketed
axe might be associated to the Early Iron Age settlement found some 300 meters further (Rees 1993).
 ,I PHWDOZRUNLQJZDVWUXO\SUDFWLFHGRXWVLGHWKHVHWWOHPHQWDUHDLQLVRODWLRQLWZLOOEHH[WUHPHO\GLIÀFXOWWRÀQGVXFKSODFHVDV
metalworking leaves very few traces (see chapter 7 and 8).
73 Ballyconneely (Read 1999); Richardstown (Byrnes 1999); Loanhead of Daviot (Kilbride-Jones 1936); Old Connaught
(Coghlan & Raftery 1961), Dainton (Needham 1980); Kings Stables (Lynn 1977); Heathery Burn Cave (Britton & Lomgworth 1968).
74 At Ballyconneely a small bowl furnace was found with slag in it. This slag showed no evidence of iron oxide thus the initial
feeling is that this is copper slag (www.excavations.ie). The furnace, however, is not dated.
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Ritual deposits of moulds and metalworking related artefacts
7KHGHSRVLWLRQRI PHWDOZRUNLQJWRROVLVWKHVWURQJHVWDUJXPHQWWRDVVXPHD¶ULWXDOGLPHQVLRQ·RI 
PHWDOZRUNLQJ$FRQVLGHUDEOHQXPEHURI VWRQHDQGEURQ]HPRXOGVDUHVWUD\ÀQGVDQGVHYHUDORI 
these have come from a wet context (cf. Coghlan & Raftery 1961; Collins 1970). From the Netherlands two of the six known moulds come from a wet context. Both the Buggenum mould (Fontijn
2002, 138) as the one from Roermond (Fontijn 2002, 159) have been found in the river Meuse.
The Seine has yielded several anvils (Ehrenberg 1981). Another interesting phenomenon are mould
hoards such as Omagh, Ireland (Coghlan & Raftery 1961) containing intact moulds. Furthermore,
VRFDOOHG¶WRRONLW· ¶FUDIWVPHQ· DQGWKH¶VFUDS¶RU¶IRXQGHUV·KRDUGVDUHIRXQGDOORYHU(XURSH75
While, these depositions seem to undeniably indicate some form of ritualised practice in which the
REMHFWVZHUHGHOLEHUDWHO\WUHDWHGLQDYHU\VSHFLÀFPDWWHU i.e. deposited in selective places), the
interpretation may be much more complicated. I have already touched upon the ideas of Fontijn
(2002, 2008) that the traders and scrap hoards were pars pro toto VDFULÀFHVLQDVDFULÀFLDOHFRQRP\ where
commodity and gift exchange are intertwined. Nonetheless I would also like to make a remark on
the general explanation given for the toolkit depositions and present an alternative that puts the
¶ULWXDOGLPHQVLRQ·RI PHWDOZRUNLQJGHULYHGIURPWKHVHGHSRVLWLRQVLQSHUVSHFWLYH
7KHDUJXPHQWLVWKDWWKHVHPHWDOZRUNLQJWRROVZHUH¶GDQJHURXV·REMHFWVWKDWVKRXOGEHWUHDWHG
differently and with care; i.e. deposited in ritual places. This is also used to explain why we are
QRWÀQGLQJDQ\EXULDOVWKDWFRQWDLQVXFKDUWHIDFWV VHHVHFWLRQ 7KH¶GDQJHURXVREMHFWWKHRU\·
might explain the deposition of moulds and metalworking equipment, it is however not consistent
with the presence of mould fragments and metalwork debris found in settlements and even
within houses (see appendix 3), something which one would not expect if these objects were truly
perceived as dangerous. Hence, a different approach, one that does not explain depositions as an
individual event, is needed.
The deposition of a mould or anvil in a river is the end of the use-life of that object. As such, it
UHÁHFWVWKHPHDQLQJWKDWWKLVREMHFWKDGDFTXLUHGGXULQJLWVOLIH .RS\WRII )RQWLMQII 
)RQWLMQRSWHGWKDWVDFULÀFHRUWUDQVIRUPDWLRQRI VRPHUHSUHVHQWDWLYHLWHP V ZDVDZD\WRPDNHD
foreign, ambiguous item derived from beyond the morally acceptable at home (Fontijn 2002, 278).
This interpretation deserves to be followed here as it may also explain the deposition of moulds
and other metalworking related objects. If a bronze or stone mould had produced several tens of
D[HVLWPD\KDYHEHHQDSSURSULDWHWRVDFULÀFHWKHPRXOGDVDYRWLYHRIIHUWRPDNHWKHSURGXFWVFDVW
¶DFFHSWDEOH·7KHVDPHJRHVIRUDQDQYLO,I LWKDGVHHQDVXIÀFLHQWDPRXQWRI ZRUNWKHDSSURSULDWH
WKLQJWRGRPLJKWKDYHEHHQWRVDFULÀFHLW,QRUGHUWRPDNHDOOWKHREMHFWVLWKDVSURGXFHGPRUDOO\
acceptable. The products used in making them were given back to the earth, which provided the
PDWHULDOVWRPDNHWKHVHREMHFWVLQWKHÀUVWSODFH7KLVFRXOGDOVRH[SODLQZK\WKHPDMRULW\RI WKHVH
hoards and depositions contain bronze and/or stone moulds. Both have the capability to produce
several castings. These products were used normally in settlements but curated in a distinctive way
that led to their deposition outside the settlements (Levy 1991, 66). They show a characteristic of
metalworking which weZRXOGUHIHUWRDVULWXDO WKHGHSRVLWLRQDO¶DFW·LVVLQJOHGRXW ,I SODFHGLQWR
context however, it does not make the production of axes from a mould a ritual practice. This
theory needs more research, but may be more satisfying as it does not create clear-cut categories
between the ritual and the mundane. A tool can be mundanely used during its active life time and
ritually discarded (cf. the cultural biography of axes; Fontijn 2002, 247ff; section 2.4.1 this thesis).

75 Such as the hoard from Saone-et-Loire (Thevenot 1998).
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5.9.2

Metalwork debris treated in a ‘ritual’ manner

‘Ritual’ deposits at settlements
$W6SULQJÀHOG/\RQV (VVH[8.%XFNOH\ +HGJHV DQG1RUWRQ)LW]ZDUUHQ 6RPHUVHW8.
Needham 1989; Ellis 1989) metalworking debris was deposited deliberately in a selective manner.
6SULQJÀHOG/\RQV\LHOGHGWZRODUJHGHSRVLWVRI IUDJPHQWVRI FOD\PRXOGVIRUWKHSURGXFWLRQRI 
Ewart Park type swords. These deposits were made in a ditch at the eastern and western entrance
of the site (Buckley & Hedges 1987). On the site of Norton Fitzwarren two nearly complete jars
with some 70 clay mould fragments of a sword were found deposited in a pit, which was related
to the gateway of a Late Bronze Age hillfort. Both phenomena are, according to Meurkens (2004,
45), directly related to the way in which the craft of metalworking and their practitioners were
incorporated in, and perceived by, Bronze Age society.
These depositions could also be the material representation of a completely different
phenomenon, however. Ellis (1989) sees the deposition at Norton Fitzwarren as a foundation
GHSRVLW%UFN  H[SODLQVWKHPLQWHUPVRI IHUWLOLW\ULWXDOVDQG%UDGOH\  DUJXHVWKDWWKLV
NLQGRI GHSRVLWLRQVUHIHUWRHYHU\GD\VRFLHW\DQGHFRQRP\ ¶ULWXDOL]DWLRQ·RI WKHGRPHVWLFVSKHUH 
Although Meurkens takes note of these interpretations he still uses these depositions as an arguPHQWWRVKRZWKH¶ULWXDOGLPHQVLRQ·RI PHWDOZRUNLQJ7KRXJKWKHPDQQHULQZKLFKWKHVHREMHFWV
are deposited indeed show that a certain meaning was attached to them, I am not convinced that
this is meaning is clearly associated with the practice of metalworking. If metalworking debris in
WKHVHRVWHQVLEO\¶ULWXDO·GHSRVLWLRQVZRXOGLQGHHGLQGLFDWHWKH¶ULWXDOGLPHQVLRQ·RI PHWDOSURGXFWLRQ
it would mean that we have to consider that other crafts also had a ritual dimension, beside the
mundane production, for these deposition contain all kinds of objects. Of course, this is possible,
but it shows that using these depositions to argue for metalworking as a ritual and arcane practice
seems biased. It does not make metalworking anymore of a ritual or more specialised practice than
SURGXFLQJSRWWHU\ÁLQWNQDSSLQJRUDQ\RWKHUFUDIW$QRWKHUPRUHOLNHO\FRQFOXVLRQLVWKDWWKHVH
depositional acts were a ritual on its own (be it foundation, fertility, community hoard) and thus not
directly related with the production of metal. They may also have been part of the whole process
of metalworking. That is, integrated in the process to organize the (technological) work. Either way,
metalworking is (partly) a mundane activity.76

5.10

Arcane metallurgy and the masters of these mysteries

Childe stressed the abstruse nature of metalworking several times and describes smiths as “masters
of mysteries” (Childe 1963, 4). He does so because:
“The change in properties of copper by heat is really startling; it is distinctively more dramatic than
the effect of baking upon potter’s clay” (Childe 1963, 4)
This transformative aspect of metallurgy and hence, the ability to put on a “spectacular” show
(Budd & Taylor 1995, 140) is used to support both the relation between ritual and metalworking as
well as elites and metalworking.
´7KHIDQWDVWLFWUDQVIRUPDWLRQRI UDZFRSSHULQWRÀQLVKHGREMHFWVPD\IXUWKHUKDYHLQYLWHGERWK
myths and secrecy, thus being another possible medium for gaining control” 9DQGNLOGHLQSUHVV 

 7KLVDUJXPHQWJHQHUDOL]HVPHWDOZRUNLQJIRUWKHHQWLUH%URQ]H$JHLWLVOLNHO\KRZHYHUWKDWWKHVRFLDOVLJQLÀFDQFHRI WKLV
WHFKQRORJ\FKDQJHGIURPLWVÀUVWDFFHSWDQFHLQWKH(DUO\%URQ]H$JHWRZDUGVDFRPPRQNQRZOHGJHLQWKH/DWH%URQ]H$JH
where participation in metal circulation (and production?) was open to more people than before (cf. Fokkens 1997).
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It seems that all metallurgy is lumped into one group and no distinction between smelting and
melting is made. The argument is overestimated for the two reasons given below.
Firstly, the scholars arguing such a view seem not to take into account the totally different
characters of the processes of smelting and melting (see section 2.2). The actual transformation of
rockWRUDZPHWDOLVFRQÀQHGWRWKHUHJLRQVZKHUHRUHH[WUDFWLRQWRRNSODFH$OWKRXJKWKLVGRHVQRW
mean that people in other regions did not value this transformation, the fact that only a handful of
people would actually see this process greatly diminishes the argument. The process of melting is a
ORWOHVV¶VSHFWDFXODU·1RURFNVDUHWUDQVIRUPHGDQGDVLPSOHVPDOOIXUQDFHLVHQRXJKWRPHOWDSLHFH
of bronze (most probably an old object or scrap) and cast a new object from it. While this still is
a transformation in which a piece of metal is completely reformed and this transformation differs
IURPWKHNLQGRI ¶WUDQVIRUPDWLRQ·WKDWRWKHUPDWHULDOVXQGHUJRIDUWRRPXFKHPSKDVLVLVODLGRQLW
being “mysterious” and “arcane”, which brings us to my second argument.
If the transformation from rock to metal was indeed so “spectacular” and “ritual” to these
people, that it commanded considerable respect and may have been a medium for gaining control;
WKLVLVQRWUHÁHFWHGE\WKHDUFKDHRORJLFDOUHFRUG0HWDOSURGXFLQJDUHDVVXFKDVWKH0LWWHUEHUJVWDQG
out for their lack of wealth. This wealth seems to be concentrated in the areas were distribution
could be controlled, rather than the abstruse knowledge of smelting (such as the Bavarian plane,
and the Saalach and Salzburg area). Here metal was traded in the form of casting cakes and/or
Ösenringe and Ribbenbarren.77 The most spectacular transformation from rock to metal had thus
already taken place.
7KHLGHDVRQFRQÀQHGDQGWKHUHIRUHYDOXDEOHNQRZOHGJHVHHPWRGHDOZLWKDFHUWDLQDVSHFWRI 
metalworking: the creation of special artefacts and the sort of skilled crafting discussed in Helms
(1993). Everyday metallurgy, the simple casting of an axe, may have entailed knowledge and skill
that was far more widespread and less demanding. This is both supported by the archaeological
record as well as experiments. According to Roe (1995) isochrestic styles are indicative of a low
standard of knowledge and the crafting being a low-status activity (explained in section 5.4.1). This
supports the idea that the basic knowledge of metallurgy was available to many different people.
)XUWKHUPRUHH[SHULPHQWDODUFKDHRORJ\LOOXVWUDWHWKDWWKHUHDUHSUHVXPDEO\IHZHUGLIÀFXOWLHVWR
metalworking than assumed (see chapter 7; and appendix 1).

5.11

Mundane metallurgy

One of the arguments by Budd & Taylor to argue against an industrial model is that the standardL]HGSURGXFWLRQRI gVHQULQJHVKRXOGQRWEHVHHQDV¶LQGXVWULDO·LQRXUPRGHUQVHQVHEXWFRXOGDOVR
be the outcome of the use of the same mould.78 Looking carefully at these rings, this argument does
not hold however. The fact that pieces were cut-off or additionally cast on to several Ösenringe
(Moosleitner 1988; Lenerz-deWilde 1995; 2002) clearly shows that the Bronze Age smiths were
interested in getting approximately the same weight and were even prepared to put in extra work
WRDFKLHYHWKLV7KLVVWULYLQJIRUVWDQGDUGL]DWLRQERWKLQIRUPDQGZHLJKWUHÁHFWVDGHOLEHUDWH
choice made by the Bronze Age smith and is not the coincidental result of using the same mould.
Therefore, I would opt for the interpretation of Ösenringe and Ribbenbare as some form of
SURWRFXUUHQF\DQGWKXVVRPHIRUPRI  ¶LQGXVWULDO· HFRQRP\ VHHVHFWLRQ 6LFNOHVDQGD[HV
have also been interpreted as proto-currency (Shennan 1993; Briard 1995, 190-1; Lenerz-de Wilde
:LQJKDUW 7KHREMHFWLRQVUDLVHGE\%XGGDQG7D\ORUWRWKLV¶HFRQRPLFYLVLRQ·
seem unfounded, because the archaeological data clearly point in this direction. Given the difference
LQKRZWKHVHULQJVDSSHDUDQGDUHXVHG YDULRXVVWDJHVRI ÀQLVKIRXQGLQKRDUGVDVZHOODVJUDYHV 

77 The casting cakes came from the mountains and were re-melted into rings and ribs for further distribution.
78 By using the same (stone) mould or by using an already cast item as imprint for the next mould.
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9DQGNLOGH  ULJKWO\TXHVWLRQVZKHWKHUHLWKHUHFRQRP\RUVRFLDOLW\UXOHGLQWKHVRFLHWLHVRI 
the Bronze Age. Some sort of economy, in which production was a mundane practice and bronzes
were traded as commodities, was present, nonetheless, as shown by the interest in standardization,
described above.
Appendix 3 clearly shows that metalworking was most commonly practised at normal settlement
sites; most often dated to the Middle and Late Bronze Age. The data shows neither a distinct corUHODWLRQEHWZHHQDVSHFLÀF VXSSRVHGO\ULWXDO ORFDWLRQDQGPHWDOZRUNLQJQRUDQ\UHODWLRQEHWZHHQ
DVSHFLÀFNLQGRI REMHFWDQGDFHUWDLQVLWHWRSURGXFHLW7KLVVHHPVWRFRQWUDGLFWWKHSUHVHQFHRI D
VLJQLÀFDQWULWXDOFRPSRQHQWDVDGYRFDWHGE\0HXUNHQV  
“The presence of metalworking debris in settlements does not mean that metalworking was regarded
DVDPXQGDQHDFWLYLW\µ 0HXUNHQV 
7KLV¶XUJH·WRORRNIRUULWXDODQGH[SODLQLWOLNHZLVHDQGWKHIRFXVRQWKHULWXDODVSHFWRI PHWDOZRUNLQJLVQRWVXSSRUWHGE\WKHDUFKDHRORJLFDOGDWD(YHQLI DOOWKHRVWHQVLEOH¶ULWXDO·PHWDOZRUNLQJVLWHV
would indeed be so, by far the majority of metalworking debris is found on normal settlement sites,
alongside debris of other crafts and activities. Hence, such a straightforward view of a considerable
¶ULWXDOGLPHQVLRQ·WRPHWDOZRUNLQJFDQQRWEHJLYHQ

5.12

Conclusions on the social organization and position of the smith

Much has been written on the organization and social aspects of the bronze smith, but this
has mainly been an extension of the meaning of bronze in Bronze Age society and thus highly
theoretical. Theories have all been founded on either ethnographic comparisons or folklore, or
are a continuation of a grand-narrative style of explanation started by Childe in which metal and
subsequently the bronze smith plays a central role.
,QWKLVFKDSWHU,KDYHFODULÀHGWKDWWKHFXUUHQWSUHYDLOLQJYLHZRI VSHFLDOLVWDQGULWXDOPHWDOZRUNing is by no means an unambiguous interpretation supported by the archaeological record. Rather,
LWVWHPVIRUZDUGIURPFODVVLÀFDWLRQVDQGSUHVXSSRVHGGRPLQDQFHRI EURQ]HRYHURWKHUPDWHULDOV
Furthermore, interpretations seem biased by a form of scholarism, the archaeological record
and mostly by the preoccupancy of archaeologist with a special class of objects. The relationship
between the skilled craftsmen researched by Helms (1993) and the Bronze Age smith seems troubleVRPH+HOPV· II GHÀQLWLRQRI VNLOOHGFUDIWLQJLVWKHSURGXFWLRQRI ¶VSHFLDO·DUWHIDFWVZLWK
certain aesthetic qualities, symbolism and political-ideological qualities connected to it and intended
for use to votive ends. The objects mostly produced by the Bronze Age smith, however, were axes,
spears and other tools meant for everyday use.
Concluding remarks on specialists and specialization
0HWDOZRUNLQJPD\KDYHVHHQDIRUPRI VSHFLDOL]DWLRQDOWKRXJKWKLVLVYHU\GLIÀFXOWWRVXUPLVHIURP
WKHDUFKDHRORJLFDOUHFRUGDQGKHDYLO\GHSHQGHQWRQWKHGHÀQLWLRQRI ¶VSHFLDOL]DWLRQ·7KHSUHVHQFH
of specialist metalworkers seems undeniable and they were probably the smiths that produced the
valuable objects that may have functioned as prestige goods and/or symbol of power. It is these
kind of objects on which the current image of the bronze smith appears to be postulated. They,
however, only represent a small part of the bronze in circulation. Research into the production
of normal objects such as axes appears to be subordinate although they were produced by the
thousands.
I have opted for a less one-sided approach in which the metalworker who haphazardly produced
some utilitarian tools is also incorporated. I have argued that basic metalworking skills were – at
least in the Middle and Late Bronze Age – widely available and many people may have had the
NQRZOHGJHWRSURGXFHVRPHVLPSOHWRROV7KHVNLOOWRSURGXFHÀQHSURGXFWVPD\VWLOOKDYHEHHQ
FRQÀQHGWRDIHZ*LYHQWKHGLIIHUHQWREMHFWW\SHVDQGWKHKLJKO\HODERUDWHDUWHIDFWVVXFKDVWKH
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ceremonial dirks, a strong case can be made for the presence of specialists or master smiths.
Nevertheless, the majority of the bronze production would have entailed everyday products such as
D[HVDQGRWKHU¶VLPSOH·WRROV
Concluding remarks on the ‘ritual dimension’
Meurkens (2004) is one of the few scholars that is looking for a ritual component within the
archaeological data on metalwork debris, instead of just assuming it or copying from ethnographic
H[DPSOHV+RZHYHUE\XVLQJULWXDODVDQDQDO\WLFDOWRRODQG¶VLHYLQJ·WKHGDWDZLWKWKLVWRRODUFKDHologists run into interpretational problems. Here, I think, instead of re-contemplating, Meurkens
is rather determined in showing the ritual dimension. The greater part of the data actually shows
WKDWPHWDOZRUNLQJZDVSUDFWLFHG¶QRUPDOO\·ZLWKLQVHWWOHPHQWVDORQJVLGHRWKHUFUDIWV7KLVGRHVQRW
mean that no ritual form of metalworking took place. The process itself could be ritualised to some
degree (which does not make metalworking a ritual activity) and a small part of the production,
that is special REMHFWVFRXOGLQGHHGKDYHLPSOLHGVSHFLÀFULWXDOV cf. Helms 1993). Nonetheless, no
VWURQJDUJXPHQWEDVHGRQDUFKDHRORJLFDOGDWDFDQEHPDGHIRUWKH¶ULWXDOGLPHQVLRQ·7KHUHVHHP
WREHVHYHUDO¶GHJUHHV·RI PHWDOZRUNLQJLQZKLFKWKH¶ULWXDOGLPHQVLRQ·LQP\RSLQLRQLVRQO\SDUWO\
representative and the exception rather then the rule.

5.12.1

A multi-tiered organization

Although Rowlands (1971) argued that at least a two-tiered organization of metalworking must
have existed, interpretations have remained one-sided. His ideas do not appear to be widely
acknowledged and are even dismissed by some (Kristiansen 1987, 34). The archaeological data
however, is mostly in support of his model. A multi-tiered organization in which there are full-time
and part-time smiths, either attached and independent, as a specialist or for everyday production,
throughout which the scale of production could vary. Ethnographic data supports this view, without
contradicting that metalworking may partly have been a ritual and specialist practice.
“The degree of specialisation obviously depended on the volume of metalworking and its complexity,
which themselves were determined by the availability of the raw materials and the market for
ÀQLVKHGSURGXFWV6PLWKVRI FHUWDLQHWKQLFJURXSVEHFDPHIDPRXVIRUWKHLUDUWEXWIHZUHJLRQVVHHP
to have been entirely without craftsmen of some sort” (Herbert 1984, 32).
Variability appears to be a good way to describe the organization of Bronze Age metalworking
(following Levy 1991, 68). Nonetheless, I would argue that generally metalworking was a mundane
activity; without denying that in some cases a strong ritual dimension could have been present, as
well as specialists (with according (high) status). All the aspects (specialism, specialization, attached,
LQGHSHQGHQWDQGULWXDO DUHLPSRVVLEOHWR¶PHDVXUH·DEVROXWO\7KH\DUHKHDYLO\GHSHQGHQWXSRQ
WKHGHÀQLWLRQRI WKHWHUP)XUWKHUPRUHDOOWKHDVSHFWVVKRXOGEHVHHQDVDFRQWLQXXPWKHUHLVQR
non-arbitrary line that can be drawn which would separate the specialist from the non-specialist,
ritual from mundane metalworking or specialization from haphazard production. We can discern
GLIIHUHQFHVKRZHYHUDQGLQWHUSUHWGLIIHUHQW¶GHJUHHV·*LYHQWKDWIDUPRUHD[HVDUHDURXQGWKDQ
for instance, swords, basic metalworking is best interpreted as a mundane, non-specialist, low-status
activity unless evidently proven otherwise.
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PART III

TECHNOLOGICAL ORGANIZATION OF BRONZE AGE METALWORKING IN THE NETHERLANDS: SUPPLY, MELTING AND
CASTING AND THE RECONSTRUCTION OF A METALWORKERS’
TOOLKIT

6

The supply of metal

“Geology had cheated the North European plain by depriving it of native metal resources; geography
partially made amends by providing river routes – Vistula, Oder, Elbe, Weser, Rhine – down
which by canoe or raft the fruits of the mountains could descend conveniently to the plain” (Butler
1963a, 193).

6.1

Introduction

Without a supply of raw material, no local industry could have existed in the Netherlands since
all the necessary ores to produce bronze are lacking. Therefore, it is necessary to look at how the
bronze smith would have acquired his materials. How was metal traded and in what form? Both
questions provide us with certain problems, which will be outlined in the discussion on Ösenringe
and Ribbenbarren. Subsequently, both problems will be tackled. First, the form in which metal
LVWUDGHG,ZLOOWU\WRIRUPXODWHDGHÀQLWLRQIRU¶LQJRW·WKDWLVXVHIXOLQFRQWH[WRI WKH(XURSHDQ
Bronze Age. Secondly, a brief discussion on trade-models is given. Cleary, trade cannot be addressed without the understanding of exchange systems. Therefore, without being exhaustive, I
will touch upon the problem of gift versus commodity exchange. As the trade and circulation of
bronze has been dealt with extensively in other studies (e.g. Northover 1982; Scarre & Healy 1993;
Needham 1998; Pare 2000) the main focus of this chapter will be to determine whether the bronze
smith in the Netherlands had a steady supply of bronze intended for re-melting and in what form
this metal reached the Netherlands.

6.2

Rings and ribs revised

One of the most discussed items that are generally thought to be ingots are the Ösenringe and
Ribbenbarren.79 The archaeological record consists of several thousands of these rings and ribs
(Lenerz-de-Wilde 1995). They only seem to appear in the Early Bronze Age and their distribution
LVPDLQO\FRQÀQHGWR6RXWKHUQ*HUPDQ\DQGWKH'DQXEHUHJLRQ /HQHU]GH:LOGH9DQGNLOGH
2005). Only the Ösenringe (especially those found in hoards with other materials) have a wider
GLVWULEXWLRQ 9DQGNLOGHÀJ 7KH\KDYHEHHQFDWHJRULVHGLQVHYHUDOJURXSVgVHQULQJH
C-looped Ribbenbarren, Ribbenbarren and miniature Ribbenbarren.80 According to Butler (2002)
WKHUHLVDVXEFDWHJRU\ZLWKLQWKHgVHQULQJHWUXHLQJRWULQJVSDUWLDOO\ÀQLVKHGULQJVDQGIXOO\
ÀQLVKHGULQJV
Butler (1979, 2002) analysed the metal composition of Ösenringe and Ribbenbarren to investiJDWHDQGFRPPHQWRQWKHIXQFWLRQRI WKHVHULQJVDQGULEVDQGWRÀQGDVWDQGDUGDVWRZKLFKNLQG
RI PHWDOZDVXVHGIRULQJRWPDWHULDOgVHQULQJH ÀJ FRXOGKDYHVHUYHGDUDQJHRI SXUSRVHV
from medium of exchange, to votive, to a proto-currency, or any combinations of these (Op. cit,
355). None of them have been being mutually exclusive to each other, however. He argues that
C-looped Ribbenbarren and roughly cast Ösenringe were rough-outs for neckrings (Butler 1979,
356). In 2002 he revises this idea due to the fact that the metal composition of the Ösenringe and
C-looped Ribbenbarren do not satisfactorily match, hence they both must have had a distinct own

 9RQ
9RQ%UXQQ&KLOGH%XWOHU0RRVOHLWQHU/HQHU]GH:LOGH.UDXVH
%UXQQ  &KLOGH   %XWOHU   0RRVOHLWQHU  /HQHU]GH :LOGH   .UDXVH 3HUQLFND
3HUQLFND
6KHQQDQ9DQGNLOGH,QQHUKRIHU
80 Several other names are used but refer to the same artefact: Osenhalsringe / C-looped Spangenbarren / Spangenbarren,
{-shaped Ribbenbarren, Halskragen.
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function. He envisages a process in which many small and large producers are actively involved and
postulates that:
“Those responsible for the deposition of hoards such as as Munchen-Luitpoldpark and Havalda
must have been able to distinguish between the ingots of the different metals in them, and distribute
each type to its appropriate destination for further working” (Butler 2002, 235).
$VLJQLÀFDQWSUREOHP,WKLQNOLHVLQWKHIDFWWKDWVFKRODUVOLNH%XWOHUDQG.UDXVHDQG3HUQLFND
(1998) try to interpret Ösenringe and Ribbenbarren on the basis of the metal composition. Butler

͞Ǥ͙  ǦǤ͚͙ ȋ
ȌǤ

clearly implies that the people who made these rings and ribs had intimate knowledge of the metal
composition in question and were making choices on the basis of that knowledge. Yet, however
interesting these metal analyses are to us, it is debatable whether they really knew, and cared, what
exact kind of metal composition they were dealing with. 81 The metal composition of these rings
shows impurities of such low levels that these would mostly have been imperceptible. 82 FurtherPRUHH[SODLQLQJDFHUWDLQPHWDOFRPSRVLWLRQLQWHUPVRI LWVSRVVLEOHIXQFWLRQPD\EHÁDZHGIRU

81 It is questionable to what extent the smith was interested in the metal types as recognized by Butler (i.e. As-Ni copper,
Ösenringe copper etc.). The bronze smith may however been able to distinguish the quality (and purity) of the copper by its
colour and/or malleability.
 ([SHULPHQWDODUFKDHRORJ\FDQKHOSDUFKDHRORJLVWWRÀQGRXWZKLFKFKDQJHVZRXOGKDYHEHHQQRWLFHDEOHWRWKHDQFLHQW
metalworker. For instance; adding tin clearly increases the hardness of the bronze and lowers the melting temperature.
$GGLQJOHDGZRXOGPDNHLWGLVWLQFWO\HDVLHUWRSRXUDVLWÁRZVPXFKEHWWHU7KHVHSURSHUWLHVZRXOGKDYHEHHQQRWLFHDEOHE\
the ancient metalworker. They are deliberate alloys (Northover & Staniaszek 1982; Northover 1989). In the case of arsenic it
is already more disputable, it also changes the properties but did the ancient metalworker had knowledge of this or is it due
to the fact that a lot of arsenical copper was mined? (cf. Roberts in press) For most of the impurities however, even when
they have a distinct effect on the bronze (such as bismuth, making it brittle at only 0,1 %) , I think it is highly unlikely that the
bronze smith knew what was going on or what exact metal composition he was dealing with.
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DQRWKHUUHDVRQWKHUHPD\EHRWKHUFXOWXUHVSHFLÀFWUDGLWLRQVRUWDERRVWKDWFRXOGKDYHLQÁXHQFHG
WKHFKRLFHRI DVSHFLÀFPHWDO 2WWRZD\ :KDWZHVHHKHUHLVWKHFRQVWUXFWLRQRI ¶HWLF
FDWHJRULHV·,QVWHDGZHVKRXOGEHORRNLQJIRU¶HPLFFDWHJRULHV·ZKLFKZRXOGWHOOXVDORWPRUHRQ
how these Ösenringe and Ribbenbarren were used and what they meant to Bronze Age people (see
the discussion in section 3.2). What we can say, is that the Bronze Age communities involved in the
Munchen-Luitpoldpark hoard or any other hoard, were concerned with accumulating copper, be it
of high As-Ni impurities, Ösenringe metal or any other.83
Lenerz-de Wilde (1995; 2002) groups all the Ösenringe and Ribbenbarren together. She is
concerned with the weight of rings, ribs and several other artefacts rather then their metallographic
composition. In her 1995 article she demonstrates that these rings and ribs have standardized
weights. Moreover, she argues that this standardization was the result of an organised exchange
system and that they represent a form of proto-currency (Lenerz-de Wilde 2002). Moosleitner
(1988) showed earlier, in the case of the Obereichen hoard, that the smith was clearly interested in
producing rings that share approximately the same weight. Several of the rings found in this hoard
showed cut-offs or additional pieces of bronze deliberately cast on afterwards, in order to give them
the right weight. From these observations can be surmised that the people involved directly were
indeed concerned with, and acted upon, characteristics such as weight rather than metal composiWLRQ$PRUH¶HPLF·DSSURDFK,EHOLHYH1RQHWKHOHVVLWGRHVQRWIXOO\H[SODLQWKHGLIIHUHQFHVIURP
URXJKFDVWVWRIXOO\ÀQLVKHGWKDWPD\EHGLVFHUQHGLQWKHgVHQULQJH1RUZK\VRPHgVHQULQJH
end up in hoards and graves instead of being re-melted. Furthermore, it is rather strange that this
LQJRWRU¶SURWRFXUUHQF\·GLVDSSHDUVDIWHUWKH(DUO\%URQ]H$JHZKLFKPHDQVWKDWDGLIIHUHQW
exchange-form must have come into existence. More importantly, not a single example was found in
the Netherlands, suggesting that metal for the melting-pot must have taken on a different form than
Ösenringe and Ribbenbarren or that all the examples have been melted down.
The research of Ösenringe and Ribbenbarren provide us with two problems as to the supply
of metal in the European Bronze Age. First, there seems to be no general agreement on what
exactly, in context of the European Bronze Age, can be interpreted as an ingot. There appears to
be no distinct development from the Early Bronze Age to the Late Bronze Age as to which metal
was used for exchange. Secondly, the debate on whether bronze was traded in a gift or commodity
exchange is ongoing. The rings and ribs (as well as other objects) appear to be standardized in
weight, which is explained as being part of an organized exchange system of commodities (Lenerzde-Wilde 2002; discussed above). However, since Renfrew (1973), circulation of metal is more often
that not seen as a gift exchange (between elites) in a prestige good economy (e.g. Rowlands 1980;
Kristiansen 1998). Both these problems will be discussed in the following sections.

6.3

The ambiguity of ingots

%\PRGHUQGHÀQLWLRQIRXQGLQHQF\FORSDHGLDV84 an ingot is a piece of valuable metal cast into a
simple, often standardized shape. It requires a second procedure of shaping, by means of cold/hot
ZRUNLQJWRSURGXFHWKHÀQDOSURGXFW 7KLVGHÀQLWLRQLPPHGLDWHO\SURYLGHVXVZLWKWZRGLIÀFXOWLHV
:KDWLV¶VLPSOH·DQGZKHQFDQZHFDOOVRPHWKLQJD¶VWDQGDUGL]HG·VKDSH":KLOHWKHR[KLGHLQJRWV
-RQHVÀJ RI WKH$HJHDQDUHDVHHPWREHDFOHDUH[DPSOHRI DQLQJRW E\WKHPRGHUQ
GHÀQLWLRQ UHFRJQLWLRQRI D¶WUXH·LQJRWIRUPLQ&HQWUDODQG1RUWK:HVWHUQ(XURSHLVIDUPRUH
problematic. Shennan (1995, 204) for instance, distinguishes between casting cakes and ingots,
DOWKRXJKWKHIRUPHUFDQDOVREHFODVVLÀHGDV¶VLPSOHVWDQGDUGL]HGIRUPV·RI PHWDO6HYHUDOVFKRODUV

83 Ösenringe copper: high-impurity copper considered to have been smelted from fahlerz. As-Ni copper (also known as
Ribbenbarren copper: high impurity copper, with Arsenic and Nickel as main impurities. See Butler 1979; 2002 and
Junghans/Schröder/Sangmeister 1966; 1968; 1974.
 )URPGHÀQLWLRQVIRXQGLQ:LNLSHGLD(QF\FORSHGLD%ULWDQQLFDDQG'LFWRQDU\FRP
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KDYHFODVVLÀHGD[HVDQGVLFNOHVDVLQJRWV %ULDUG+DUELVRQ3ULPDV(RJDQ
Fontijn 2002). Moreover, scrap was re-melted (Northover 1982), but scrap did not occur in simple,
VWDQGDUGL]HGVKDSH+HUHDOUHDG\WKHPRGHUQGHÀQLWLRQRI LQJRWDSSHDUVWRIDLO
(YLGHQWO\¶LQJRW·LVQRWDVDWLVIDFWRU\WHUPLQWKHDUFKDHRORJLFDOGLVFRXUVHDVLWGRHVQRWHQWDLOD
GLVWLQFWLRQEHWZHHQIRUPDQGIXQFWLRQ7KHIRUPRI DQLQJRWPD\EHGHÀQHGE\VHYHUDOVRFLRFXOtural factors which may or may not have a relation as to it function(s).85 Furthermore, form can also
differ per period as well as region. Recognizing an ingot by form is thus somewhat impracticable
in archaeological discourse and this might be one of the reasons why there is no agreement within
DUFKDHRORJLFDOGLVFRXUVHRQZKDWH[DFWO\DQLQJRWLV7KHIXQFWLRQDOGHÀQLWLRQRI DQLQJRWRQWKH
other hand, is much more transparent. Everything that can be used as a supply of metal inherently
has the function of an ingot. Whatever forms they are shaped, bronze objects inherently function as
store of raw material because these objects can always be re-melted. The sword of Jutphaas (Butler
& Sarfatij 1970/1971; Fontijn 2001; Fontijn 2002, 104), without attention to its form, function and
meaning is essentially a store of useable bronze. This clearly is a too pragmatic approach to the
problem of identifying an ingot. Hence, in the next sections, I will try to formulate a more elaborate
GHÀQLWLRQEDVHGRQLWVHVVHQWLDOIXQFWLRQRI DQLQJRW i.e. a supply of metal), but taken into account
WKDWEURQ]HREMHFWVKDGDPHDQLQJLQ%URQ]H$JHVRFLHW\,ZLOOQRWDGKHUHWRWKHPRGHUQGHÀQLWLRQ
as this clearly is incompatible with the archaeological record.

͞Ǥ͛Ǥ͙ ơ  Ǣ 
value and face value.
Based on ethnographic examples it appears that the ingot form is culturally dependent and ingots
can appear in any form (Herbert 1984; Hosler et al. 1990; Bisson 2000). In all cases, the ingot is a
store of raw material, a symbol of wealth and product for exchange and trade (proto-currency),
these three functions supplementing each other. The form appears to depend somewhat on which
RI WKHWKUHH¶IXQFWLRQV·LVPRVWLPSRUWDQW,QWKHFDVHRI DSURWRFXUUHQF\DJHQHUDOO\DFFHSWHG
and easily manageable form is preferred. If it is merely a store of raw material, which, of course,
is also a form of wealth, the ingot can take any form. When ingots represent wealth however, there
appears to be a difference. It seems that, if ingots act as an artefact to show wealth, form becomes
more important. For this purpose, the ingot is often shaped such that it can be easily carried and
showed. A nice example is the cruciform ingot (croisettes) in Sanga, Africa, of which a special smaller

 :K\DUHWKHÁDWD[HVDOVRLQWHUSUHWHGDVLQJRWV (RJDQ VKDSHGWKH\ZD\WKH\DUH",I WKH\DUHLQJRWVWKLVGRHVQRW
seem necessary. Are they shaped as axes because this was the accepted form in which metal was exchanged or is their shape
determined by the fact that in essence they are axes that may also be used as ingots whenever bronze was needed?
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version was used to attach to the belt of the owner, to show his wealth (Bisson 2000, 120). Manillas
(surprisingly like Ösenringe), a ingot type imported in Africa from Europe (Bisson 2000, 114), were
mainly used for high-status purchases, but also served as means of conserving wealth, being a store
of copper that could readily be converted into goods (ibid.; Herbert 1984). Because, in many cases,
all three functions; symbol of wealth, proto-currency and supply of raw material, are operative at
WKHVDPHWLPHLWLVGLIÀFXOWWRVD\ZKLFKRQHLVPRVWLPSRUWDQWDQGGHFLVLYHIRUWKHIRUPRI WKH
ingot.
What determines which function is most important has to do with the intrinsic and face value
RI FRSSHU7KLVPLJKWDOVREHWUXHIRU%URQ]H$JHLQJRWV,GHÀQHIDFHYDOXHKHUHDVWKHH[WUD
value of objects (complementary to the intrinsic value), based on how they looked and the cultural
meaning attached to it. Ösenringe may have started out as ornaments and/or trade form for
high-status exchange. The former is supported by the fact that they are found in graves, where they
DUHZRUQDVQHFNULQJV,ZRXOGDUJXHWKDWWKHIXOO\ÀQLVKHGQHFNULQJV were mainly used to display
wealth, which does not mean that they did not have the function of proto-currency or store of raw
material. In the cases where Ösenringe mainly acted as a symbol (of wealth) they are more likely
WUDGHGWKHQUHPHOWHG'LVWULEXWLRQSDWWHUVLQGHHGVKRZWKDWIXOO\ÀQLVKHGgVHQULQJHKDYHDIDU
ZLGHUGLVWULEXWLRQWKDQWKHGLVWULEXWLRQRI WKHSDUWLDOO\ÀQLVKHGRU¶WUXH·LQJRWIRUPRI gVHQULQJH
(Lenerz de Wilde 1995; 2002). Even so, Ösenringe remain ingots because of their intrinsic value;
being a store of raw copper.
During the Early and Middle Bronze Age, as more bronze became available and more elaborate
bronze objects were made, the face value of the Ösenringe may have shifted to these objects.
According to Gero (1985 cited in Levy 1999) value of object rises with increased input of human
labour and skill. Conspicuous wealth was perhaps now shown through the ownership (and ritual
GHSRVLWLRQ" RIIRULQVWDQFHVZRUGVRUSUHVWLJHD[HV¶/RRVLQJ·WKHIXQFWLRQRI GLVSOD\RI ZHDOWK
might have resulted in the form of the ingot metal becoming less important. This may explain the
FKDQJHIURPgVHQULQJHWR&ULQJHQDQGÀQDOO\WR5LEEHQEDUUHQ86,WFRXOGUHÁHFWDVKLIWLQIXQFWLRQ
WKH¶VWRUHRI UDZPDWHULDO·IXQFWLRQ LQWULQVLFYDOXH EHFRPLQJPRUHLPSRUWDQWWKDQWKH¶V\PERORI 
wealth’ function (face value).
$FFRUGLQJWR1HHGKDP·V¶ÁRZRI PHWDO·WKHRU\LWEHFRPHVPRUHGLIÀFXOWWREHOLHYHWKDWULJLG
cast-once-only systems could have existed, away from the ore sources (Needham 1998, 289). The
further away from the main source, the more likely it is that secondary (i.e. already once melted
down) metal is used. This may explain why the rings and ribs are mainly found throughout the
Bavarian plains. When trading something that has intrinsic value it has considerable advantages to
have a standard form and weight, but this is not a necessity. In smaller quantities, the product can be
traded in any form. If, however, the form was of no importance, metal intended for the melting-pot
may have been traded in many forms.

6.3.2

Recognizing Bronze Age ingots

In the sections above I have advocated that the essential function of an ingot, to provide a supply
of raw material in order to be recast, is not limited to any form. Scrap, therefore, seems a perfect
candidate. However, more forms of bronze may have been ingots. It is argued that axes and sickles
have dual roles; on the one hand they are multifunctional tools and on the other hand they are a
widely excepted exchange item and store of bronze (Bradley 1990, 119; Fontijn 2002, 251). The
suggestion that axes circulated unhafted (as ingot rather than functional axe) is strengthened by the
fact that edge wear can be found along the whole length of the axe (Moyler 2008, 85). I am inclined

86 Whereas we perceive most artefacts to evolve during the Bronze Age (becoming more elaborate such as axes; cf. axe typology
%XWOHU )RNNHQVÀJ LWVHHPVWKDWWKHLQJRWULQJVGHYROYHJRLQJIURPIXOO\ÀQLVKHGgVHQULQJHWRVLPSOH
C-rings to very crude Ribbenbarren.
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to go even further and argue that this dual role is true for many, if not all, bronze objects. This
IXQFWLRQDOGHÀQLWLRQKRZHYHUHQWDLOVWKDWSRWHQWLDOO\all the metal present in the Netherlands could
have been used. The problem, of course, is that archaeology is not about potential and deposition
such as the ceremonial dirk of Ommerschans (Fontijn 2001) clearly show that certain objects were
not re-melted but selected to be deposited.
Although many depositions have been interpreted as trader’s hoard, which implies that the
objects involved were ingots, this interpretation is widely dismissed nowadays (e.g. Bradley 1990;
Levy 1982; Fontijn 2002) Depositions (including scrap hoards) which are deposited in wet places,
such as rivers or swamps, are unlikely to have been ingots for they could not have been retrieved
in order to be re-melted. They may, however, be part of the stock operating in a VDFULÀFLDOHFRQRP\ as
explained in section 2.4. Hoards on dry land, for which it was possible to retrieve them, are equally
GLIÀFXOWWRLQWHUSUHWDVDVXSSO\RI EURQ]HVPLWK7KHUHFDQEHDUDQJHRI RWKHUUHDVRQVWKDWPD\
have led to their deposition, besides the (temporary) storage of bronze. In essence, bronzes from
deliberate depositions de facto are not ingots because they were selected to be deposited and thus
were given another function and meaning; even if the hoard is part of a larger bulk of metal that
actually was re-melted (cf. Fontijn 2008). Recognizing an ingot appears to be a catch 22 situation.
Essentially the only way to be one hundred percent sure that an object was an ingot is when it was
used as such (i.e. re-melted), which inherently means that it cannot be found by archaeologist.

͞Ǥ͜

ǡƤ  

Bronze must either have been brought to the Netherlands in the form of copper ore or as objects
(of any form). The former, although movement of ore is not infeasible (Jovanovic 1988), does seem
highly unlikely for the Netherlands.87 Consequently, bronze supplied to the Netherlands already had
been (s)melted once and may appear as objects ranging from scrap to highly elaborate artefacts.
As discussed above, what can be interpreted as an ingot depends on the meaning a certain bronze
object has acquired, and how Bronze Age society reacted to that.
´2EMHFWVZKLFKKDYHSOD\HGDUHVWULFWHGUROHLQRQHUHJLRQPLJKWKDYHORVWWKHLURULJLQDOVLJQLÀFDQFH
when they were accumulated in another area. Here they could be treated as a source of raw
material” (Bradley 1998a: 144-50).88
Bronzes that are found in deposition have been selected (for whatever reason) to not be re-melted.
This problem involves dealing with the cultural biographies of objects, which is outside the scope
of my thesis (but see Kopyoff 1986). Given that we have information on items that were not
re-melted and the fact that it is known that re-melting did take place in the Bronze Age (Northover
1HHGKDP/LYHUVDJH 1RUWKRYHU ,ZRXOGGHÀQHWKHWHUPLQJRWRQWKHEDVLVRI 
these premises: Every bronze object, unless it is distinctly clear from the archaeological record that it was treated in
DVHSDUDWHÀHOGRI GLVFRXUVH LHGHOLEHUDWHO\GHSRVLWHG PD\EHLQWHUSUHWHGDVDSRVVLEOHLQJRWThis has implications for the way we should look at the supply of raw material. The question now, in particularly
for the Netherlands, is not whether there was a supply of raw material and how much. Rather, the
question is which types of artefacts were used for re-melting and which artefacts had a meaning that
prevented them from disappearing in the melting-pot. It also provides a new problem. Bronze objects

87 Enormous amounts of ore would have had to be transported in order to extract a small amount of raw copper. Transportation of these massive amounts of ore would have left traces. Furthermore, an additional supply of tin would have been
needed to make bronze.
88 Sundstrom (1965, 258) for instance, gives an example in new Guinea where the further objects travelled outside their culture
area the more they lost their value and became ingots / raw material. The argument however is equally strong when reversed;
objects from far away are more valued (Helms 1998). Besides, the meaning of objects can also change over time and space.
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most visible archaeologically, the depositions only represent a part of the spectrum. The objects
that have been used as raw material, the ingots, leave few to no traces visible archaeologically. The
amount of bronze available for the Dutch metalworker may therefore have been much larger than
generally assumed. The same conclusion can be drawn if one regards hoards such the one from
9RRUKRXWHQUHSUHVHQWDVWKHSDUWRI WKHWUDGHG¶DOLHQ·VWRFNWKDWZDVVDFULÀFHG pars pro toto; Fontijn
2002, 247ff; Fontijn 2008; see section 2.4). The majority of metal must have been recycled instead
of deposited (Fontijn 2002, 33). In conclusion, I think it is safe to assume that the supply of bronze
IRUWKH1HWKHUODQGVZDVVXIÀFLHQWWRVXSSRUWORFDOPHWDOZRUNLQJ

6.5

Bronze circulation; commodities or gifts?
“Despite a central belief in archaeological circles that metalwork and its distribution are
fundamental to the understanding of trade and other social interactions, as well as to the spread of
metalworking skills, associated technologies and ideas, the literature seems neglectful of the value of
PRGHOOLQJWKHSDVVDJHRUÁRZRI PHWDOµ(Needham 1998 285-6).

The trade and circulation of metal is unlikely to have been a static practice throughout the whole
Bronze Age. For instance, the processing of sulphide ores in the Central European region must
have led to a great expansion of metal production, which may have determined the availability and
accessibility of copper for different cultural groups in different regions (Shennan 1993). This may
also have had an effect on the way it was handled, traded and valued.
As Needham points out, it is necessary to understand the exchange and circulation of metal in
RUGHUWRIXOO\XQGHUVWDQGWKHSURFHVVRI PHWDOZRUNLQJ6LQFHWKHGLVSRVDORI ¶HFRQRPLFZHVWHUQ
views’ on the Bronze Age, that explained the circulation of bronze as some form of (economic)
trade (e.g. Hawkes 1940; Childe 1963; Butler 1963a; O’Conner 1980), scholars have turned to the
ritual and/or social aspects of object exchange (i.e. gift exchange). Metal was moving around in vast
quantities over great distances (Northover 1982) and often this is seen in line with the power of
elites (e.g. .ULVWLDQVHQ 7KHWUDGHKDVDOVRLQYDULDEO\EHHQWUHDWHGDV¶VSHFLDOLVWRULHQWDWHG·
ZLWKVSHFLÀFFRQQHFWLRQVDVVXPHGEHWZHHQPLQHUVVPHOWHUVDQGVPLWKVZKRRSHUDWHGDZHOO
GHÀQHGQHWZRUN +DZNHV&KLOGH RUFRQWUROOHGE\¶PLGGOHPHQ·WUDGLQJLQ
a number of different materials (Clark 1952, 257). However, as Shennan points out, too much an
HPSKDVLVKDVEHHQSXWRQVRFLDOUDQNLQJDQGVWUDWLÀFDWLRQDQGWKHHOLWHVRI WKH%URQ]H$JH7KLV
¶P\WKRI FRQWURO·DV6KHQQDQ  FDOOVLWLVWKHLGHRORJ\WKDWHYHU\WKLQJKDSSHQVLQVRFLHW\
as a result of the efforts of early elites (cf. Earle 2004 ; Kristiansen & Larsson 2005). Accordingly,
Shennan argues that there is a general denial of the self-interested aspect as a drive for trade and
that:
“In our determination not to impose ‘western’ values on prehistoric societies we have tended to follow
the view that exchange was almost entirely to do with the maintenance of social relations between
groups, and with evening out inequalities of resources” (Shennan 1995, 305).
The archaeological record nonetheless clearly shows an interest in weight and standardization which
be interpreted as characteristics for trade (see section 6.2). Winghart (2000, 152) argues that copper
FDVWLQJFDNHVZHUHGLYLGHGLQWRLGHQWLÀDEOHIUDFWLRQVRI DZKROHSLHFHGRZQWRDTXDUWHU/HQHU]
de-Wilde (1995; 2002) argues for an organised exchange system based on weight and for sickles it
even seems that a system of counting has been worked out (Sommerfeld 1994; 2004), which is also
advocated for the rib and pelleted axes by Huth (2000).
As with the ritual – profane dichotomy, the clear-cut contrast between commodity and gift, and
KHQFHWKHSUREOHPVZHKDYHLQWHUSUHWLQJ¶WUDGH·KRDUGVVXFKDVWKH9RRUKRXWHQKRDUGLVDSUREOHP
of our own making (Fontijn 2008). More likely, gift and commodity exchange are intertwined
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(Bazelmans 1999, 15) and operative at the same time. Bronzes in the Bronze Age are liable to have
functioned both in gift as well as in commodity exchange (Bradley 1990, 144-8; Fontijn 2002, 31).
Considering long-term (gift) and short-term (commodity) exchange89 I would argue that the
supply of raw material for metalworking belongs to the latter and was traded as commodity (cf.
Liversage & Northover 1989, 141). Metals, intended for the melting-pot, were traded as a commodity and their circulation must have been considerable. Next to the sizable hoards found on land,
ÀQGVOLNH/DQJGRQ%D\ Muckelroy 1981; Needham and Dean 1987), Huelva and Ulu Burun
(Cline 1994) support the idea that vast quantities of material were traded overseas. Although for
ERWKWKH¶VHDKRDUGV·DVZHOODVWKRVHÀQGRQODQGULWXDOH[SODQDWLRQVKDYHEHHQJLYHQ 6DPVRP
2006; Bradley 1990) they do show the enormous amount in which metal circulated. Furthermore,
for many hoards the problem of a ritual (gift) or profane (commodity) interpretation may not necessarily be contradictive (cf. Fontijn 2008).

6.6

Discussion

As described in section 6.3.1, the meaning of bronze mattered. If the face value of an object is
high, it is more likely to be traded as a symbol (of wealth) and hence be operative in gift exchange.
Trade in Ösenringe and Ribbenbarren may have changed from gift exchange to commodity
exchange due to the fact that Ösenringe, as symbols of wealth, were replaced by other objects. If
we use the propositions described above on the trade of Ösenringe and Ribbenbarren, the fully
ÀQLVKHGQHFNULQJVVKRXOGEHSORWWHGRQWKHOHIWVLGHRI WKH5LEEHQEDUUHQLQÀJXUH
As shown by Fontijn (2002, 247ff), objects could undergo transformation. The axes in circulation during the Bronze Age were most probably commodities. Yet, the axes found by archaeologist,
mainly from depositions, are probably gifts (ibid.). Swords also show that a distinction between
gift and commodity, on the basis of the object, is by no means clear-cut. Swords have been found
as depositions in wet places (mostly rivers) (Fontijn 2002) but pieces of swords also appear in
scrap hoards (Bradley 1990; Bradley 2005, 145ff). Clearly there is no strict rule as to how a certain
object should been treated. Rather this seems to be dependent on the meaning and transformation
DQREMHFWZRXOGXQGHUJR3ODFLQJDQREMHFWRQWKHOLQHLQÀJXUHLVWKHUHIRUHGLIÀFXOW7KH
line should be seen as a continuum in which true gift and true commodity are the extremes and

͞Ǥ͛ Ƥ  ǦǤγƤ
Yȋ Ȍǡ γYǡȓγǤ  
 Ǥ

89 See Kopytoff 1986, 71-2; Bloch & Parry 1989, 15; Fontijn 2002, 31 for a more thourough discussion on this topic.

78

THE SUPPLY OF METAL
on which an object may move according to its meaning. The same object may have a completely
different meaning in another region for instance.
7KHLPDJHJLYHQPXVWEHVHHQDVDJHQHUDODQGRYHUVLPSOLÀHG,WH[SODLQVWKDWZKLOHHYHU\WKLQJ
in essence is still an ingot, it is more likely that the objects on the right side of this line end up in
the melting-pot. Most of the objects that came down to us via deposition probably represent the
long-term, gift exchange (i.e. WKHOHIWVLGHRI WKHOLQH 7KH\E\QRPHDQVUHÁHFWWKHDFWXDOEURQ]HLQ
circulation (Fontijn 2002, 33).

6.7

Concluding remarks on the supply of metal

Dealing with the question whether and where bronze production took place in the Netherlands, I
KDYHDUJXHGWKDWZHVKRXOGQRWFRQÀQHRXUVHOYHVWRWKHPRGHUQGHÀQLWLRQRI DQLQJRWDVWKHRQO\
HYLGHQFHIRUWKHVXSSO\RI PHWDO:LWKWKHQHZO\IRUPXODWHGGHÀQLWLRQZKLFK,EHOLHYHWREHPRUH
useful in the context of the European Bronze Age, many more pieces of metal could have been
gathered by the smith to melt down. Hence, the amount of bronze available for the Bronze Age
smith is far larger than originally thought. Assumptions made on this topic, however, will remain
GLIÀFXOWWRSURRIEHFDXVHWKHHYLGHQFHZDVGHVWUR\HGE\WKHDQFLHQWPHWDOZRUNHUKLPVHOI7KH
function of an ingot inherently prevents archaeologists to exactly determine what they were. The
majority of bronzes that we see and are studying mostly represent a group that was deliberately not
chosen to be re-melted.
Examples like the giant Ösenringe and Ribbenbarren hoards of the south Bavarian plain, which
are all approximately the same weight (Moosleitner 1988), indicate a clear interest in weight systems,
ZKLFKDUHGLIÀFXOWWRH[SODLQRWKHUWKDQEHLQJXVHIXOLQVRPHVRUWRI WUDGH cf. Lenerz-de-Wilde
1995; 2002). The same goes for sickles (Primas 1986; Sommerveld 2004). It shows that metal
circulation was at least partly standardized and probably traded as a commodity. However, the
greater part of the artefacts found and given special attention to by archaeologists, represent the
special, ritual treatment of bronzes, thus attached to the sphere of gift exchange. This dichotomy is
not going to change, for we can imagine that the bronzes that were not deposited remained in use
except when lost. The problem of the melting-pot is especially evident in recognizing ingot forms.
Fontijn (2002, 33) also argued that is is unlikely that a regional bronze industry could have existed
and depositions could have been made if there was not a surplus of bronze. As advocated in this
chapter, we can convincingly surmise that a steady supply and thus surplus of bronze was indeed
present during the Bronze Age in the Netherlands.
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7

Melting and casting bronze

7.1

Introduction

Having dealt with the supply of bronze, we can now look at the following step in the process:
melting and casting. As my research question revolves on the recognition of the production locus
of a smith, it is essential to know how such a locus would present itself in the archaeological record.
The subsequent chapters will be a research on the objects needed for the melting and casting of an
everyday object such as an axe. It is not an in depth research on the use of these objects. Thorough
use-related descriptions can be found in the references given in the footnotes. I am primarily concerned with the preservation of these artefacts. What observable traces does the melting and casting
of a few axes leave in the ground and how can it be recognized as such? To answer this question I
combined information gathered from excavations with information gained from experiments as to
see whether the archaeological record is representative. Furthermore, the experimental data is used
to provide ideas on what to expect archaeologically. Subsequently, the Dutch archaeological record
KDVEHHQVWXGLHGWRÀQGDQ\H[DPSOHVRI REMHFWVUHODWHGWRPHWDOZRUNLQJ

7.2

Furnaces90
“This chapter is mainly addressed to the archaeologist who is seeking an explanation for a hole in
WKHJURXQGFRQWDLQLQJDVKDQGSHUKDSVEXUQWFOD\OLQLQJRUPHUHO\KLJKO\YLWULÀHGSLHFHVRI FOD\,Q
these remains, together with slag and other debris, lie all that may be left of a metal production site”
(Tylecote 1987, 106).

As mentioned in section 2.2 the distinction between smelting and melting is not commonly made.
Little is known about the furnaces and the process used to melt a small amount of bronze. Most
technological literature deals with furnaces used to produce metal from ore (e.g. Craddock 1995;
&UDGGRFN +XJKHV2·%ULHQ+HUGLWV 7KHVHIXUQDFHVOHDYHPRUHGHÀQLWHWUDFHV
LQWKHJURXQG DOWKRXJKVWLOOGLIÀFXOWWRUHFRJQL]H $UFKDHRORJLVWGHDOLQJZLWKWKHWHFKQRORJ\RI 
Bronze Age metallurgy do not frequently enough ask themselves where, or more importantly, how
LQJRWVZHUHUHPHOWHGWRSURGXFHWKHDUWHIDFWVZHDUHÀQGLQJDOORYHU(XURSH([FHSWLRQVDUHERWK
Tylecote (1987) and Coghlan (1975), who do go into detail about melting and casting.
Different types of furnaces may have been used for melting, but usually it is not much more
then a hole in the ground, sometimes lined with clay or stone. Simple, unlined types of furnaces
will leave very little traces and appear much like ordinary pits in the archaeological record (Tylecote
 $VORQJDVWKHUHLVDÀUHDQGVXIÀFLHQWDLUÁRZWRJHWWKHWHPSHUDWXUHXSPHOWLQJVRPH
copper or bronze in a crucible is possible.91 Experimental archaeology has shown that a small and
FRQWUROOHGÀUHOLNHWKHRQHDWWKHH[SHULPHQW,ZLWQHVVHGFDQHDVLO\EHÀUHGXSRQWRDWHPSHUDWXUH
RI Ü& SHUVRQDOFRPPXQLFDWLRQ-=XLGHUZLMN ZLWKWKHKHOSRI EHOORZV6RPHKXQGUHG
grams of bronze can be made liquid in 15 to 20 minutes, ready to be cast. Rehder’s (2000, 89)
H[FHHGLQJO\WHFKQLFDOVWXG\RI IXUQDFHVFRQÀUPHGWKDWLWLVLQGHHGSRVVLEOHWRPHOWSLHFHVRI FRSSHU
and bronze contained in a shallow bowl by covering them with a layer of charcoal and supplying

90 A.o. Hodges 1989; Craddock 1995; Craddock & Hughes 1985; Tylecote 1987, 106-115; Coghlan 1975, 27-37; Herdits 2003;
O’Brien 2004.
91 Copper melts at a temperature of 1084 ÜC. The melting temperature of bronze can, according to its alloy, go down to around
800 ÜC.
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FRPEXVWLRQDLUIURPWKHWRS,QYDOXDEOHLQWKLVSURFHVVLVWKHFRQVWDQWÁRZRI DLU'XULQJH[FDYDtions, recognizing a furnace like the one used in experiment 1 (see appendix 1) may be extremely
GLIÀFXOW7KHFOD\OLQLQJFUXPEOHVHQWLUHO\EHFDXVHRI WKHHQRUPRXVFKDQJHVLQKHDWDQGWKXVLWZLOO
be nothing more than a small discoloration in the ground; a shallow, easily misinterpreted, trace with
some remains of charcoal. Even if the furnace is visible archaeologically, which is unlikely because it
is such a shallow feature, it will be problematic to associate it with metalworking activities. Charcoal
alone is not enough and can only lead to an interpretation as “hearth”. Copper droplets are unlikely
as all the material will be (re)used (see section 7.6.2).

7.3

Bellows92

$VPHQWLRQHGDERYHDÀUHFDQRQO\UHDFKWKHULJKWWHPSHUDWXUHIRUPHOWLQJEURQ]HLI WKHUHLV
DFRQVWDQWDQGVXIÀFLHQWÁRZRI DLU7KHDLUVKRXOGEHDSSOLHGZLWKIRUFHDQGDVGLUHFWO\DWWKH
crucible as possible in order to rapidly increase temperature. This can be accomplished in three
different ways: (1) use of blowpipes (labour-intensive but possible), (2) with the use of bellows and
 E\H[SORLWLQJQDWXUDODLUÁRZ)DVQDFKW  WULHGWRPHOWEURQ]HZLWKWKHXVHRI EORZSLSHVDV
air-supply. Although highly labour-intensive, not without danger93 and for a small amount of bronze
(some hundred grams) at least six blowers are needed, he did succeed. Evidence for exploiting natuUDODLUÁRZLVVXSSRVHGO\IRXQGDW+HLGHQVFKDVFKDQ]H'UHVGHQ&RVFKW] *ROGPDQQ 7KLV
VRSKLVWLFDWHGPHWKRGDOORZVDFRQWLQXRXVDLUÁRZZLWKRXWDQ\KXPDQKHOS7KLVLVDPHWKRGWKDWLV
SDUWLFXODUO\SURÀWDEOHIRUODUJHUIXUQDFHV(YHQZLWKFDOPZLQGVWKHVOLJKWO\VORSLQJDQJOHDWZKLFK
WKHIXUQDFHLVEXLOG *ROGPDQQÀJ ZLOOSURYLGHDLUÁRZEHFDXVHRI VXFWLRQ*ROGPDQQ
VHHVWKLVNLQGRI IXUQDFHDVHYLGHQFHIRUPDVVSURGXFWLRQDQGD¶UHDO·PHWDOLQGXVWU\ ibid.)
Let us now turn to the second option, the use of bellows. Even though no direct evidence from
the bellows itself has been found in Europe, the so-called tuyeres, made from refractory materials
(see section 7.4) show us that there must have been several. It is assumed that the development
from blowpipe to bellow went rather quickly. Some illustrations of bellows are known from later
periods. In the Near East, pots have been found that were used
as bellow (Davey 1979; Craddock 1995, 180). These so-called
bellow-pots are covered with a piece of leather with a stick in it,
thus operating as bellows. For Europe, however, it is assumed that
bellows were made completely out of organic materials (except
the tuyere). The bellows from our experiment are based on an
illustration as seen on a Greek vase (personal communication
J. Zuiderwijk, 2006) and are made from a couple of pieces of
OHDWKHUVDZQWRJHWKHU ÀJ 2WKHUSRVVLELOLWLHVIRUEHOORZVDUH
VKRZQLQÀJXUH$VWKHWX\HUHLVWKHRQO\SDUWWKDWVXUYLYHG
not much can be said on the bellows that were used during the
Bronze Age.
When using bellows for the air supply two problems arise;
(1) how to keep a continuousDLUÁRZJRLQJ QHFHVVDU\WRJHWWKH
right temperature) and (2) how to prevent hot air and burning
͟Ǥ͙ 
SDUWLFOHVIURPWKHIXUQDFHWRHQWHUWKHEHOORZ7KHÀUVWSUREOHP
ȋǤ͙͙͘͝ Ǥ
can simply be overcome by using two bellows, either with two
ǡ ǤȌǤ
tuyeres separately or, as in the experiment, by using a Y-shaped
wooden air pipe connecting the two bellows together. This is
EDVHGRQDQDFWXDOÀQGRI RQHRI WKHVHZRRGHQDLUSLSHVLQ+MRUWVSULQJ'HQPDUN ÀJ GDWHG

92 Tylecote 1987:115; Coghlan 1975, 67-70; Rehder 1994; Craddock 1995, 174-185.
 0HGLFDOH[DPLQDWLRQDIWHUZDUGVKRZHGWKDWR[\JHQGHÀFLHQF\FRXOGVHWLQ )DVQDFKWFLWHGLQ)DVQDFKW 

82

MELTING AND CASTING

͟Ǥ͚ ơ Ǥ͙ǣ ǡ͚ǣ ǡ͛ǣ
  Ǥ ȋ͜ȌǤ

to the Iron Age (350 B.C.; Crumlin-Pedersen & Trakadas 2003). No examples from the Bronze
$JHDUHNQRZQWRWKHDXWKRU$GMXVWLQJWKHIRUPRI WKHWX\HUH ÀJ  FDQVROYHWKHVHFRQG
problem. This tuyere is bigger and acts like a sort of air valve through which hot air can escape and
cool air is sucked in. In the experiment, a completely different way is used to solve the problem. The
leather sacks of the bellows are not sewed together, but are kept tight by slats, making it possible
WRRSHQDQGFORVHWKHEHOORZV1HZDLULVQRWVXFNHGLQWKURXJKWKHWX\HUHEXWOLWHUDOO\¶JUDVSHG·E\
opening up the bellow. In this manner it not only solves the problem of hot air entering the bellow,
operating the bellows is also made considerably easier. If we look at the closed tuyeres found in

͟Ǥ͛ Ǧ ǡǤ
Ǥ   ȋȋ
ȌǤ

%HOJLXP ÀJ VXFKDEHOORZWHFKQRORJ\LVPRVWOLNHO\ Once a certain pace is picked up, keeping
DFRQVWDQWDLUÁRZJRLQJLVTXLWHVLPSOH2QHEHOORZLVFORVHGDQGSXVKHGGRZQZDUGIRUFLQJWKHDLU
RXWWKURXJKWKHSLSHDQGWX\HUHLQWRWKHÀUHZKLOHWKHRWKHUEHOORZLVRSHQHGDQGPRYHGXSZDUGV
in order to get new air in. Some practice is needed to get the pace going, but then, operating the
bellows is a very simple task. Maybe therefore, it was done by the apprentice (experiment 1, see
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͟Ǥ͜ ȋȌǡ ǦǦǤ 
ȋ͚͘͘͜ȌǤ

appendix 1). I was surprised how much this young apprentice already knew about casting bronze
OLNHHVWLPDWLQJWKHWHPSHUDWXUHRI WKHÀUHE\ORRNLQJDWLWVFRORXU MXVWE\RSHUDWLQJWKHEHOORZV
looking and learning from the bronze smith.

7.4

Refractory materials
“Refractory is a term commonly used in archaeometallurgy to embrace the range of crucibles, tuyeres,
furnace linings and moulds associated with early metallurgical activity” (Freestone 1989, 155).

The term refractory is used for the material built with the intention to be resistant to very high
temperatures. Not every kind of clay is suitable to produce, for example, a crucible. Special clay
and tempering are needed to give it the right properties. These specialised pastes, prepared for
PHWDOOXUJLFDOFHUDPLFVGLIIHUIURPWKRVHXVHGIRUGRPHVWLFZDUHV )UHHVWRQH 7KLVÀUHG
FOD\LVWKHNLQGRI PDWHULDOZHZRXOGH[SHFWWRVXUYLYHLQWKHJURXQG7KHFOD\LVEDNHGLQWKHÀUH
of the furnace and, like pottery, should therefore be present in the archaeological record. Refractory
artefacts are important clues to archaeologists; they can tell a lot about the metallurgical operation
performed at the site, even when the actual metals are missing. Unfortunately, research into refractory materials is scarce and very little is known on this topic.94 In the following section tuyeres and
crucibles will be discussed. The moulds are dealt with in section 7.5.

7.4.1

Tuyeres95

A tuyere is the end of an air pipe that is attached to a bellow. While the pipe itself is probably made
RXWRI ZRRGDQGSRVVLEO\FRYHUHGZLWKOHDWKHUWKHHQGVKRXOGEHPDGHIURPLQÁDPPDEOHPDWHULDO
IRULWLVSRVLWLRQHGLQRUMXVWDERYHWKHÀUH6HYHUDOW\SHVRI WX\HUHVDUHNQRZQ+RUL]RQWDOWX\HUHV
ZKLFKZHUHPHDQWWRJRLQWRWKHÀUHDOPRVWHQWLUHO\%ORFNWX\HUHVZKLFKDUHSDUWRI WKHIXUQDFH
(usually in smelting furnaces), and elbow tuyeres, which were probably used most often by the
bronze smith. A crucible containing bronze is best heated from the top, for which the elbow tuyere
is most suitable. From the metal producing areas many tuyeres or pieces of them are known, often

94 Apart from some exceptions like Bayley (1986; but for Roman examples), or Howard (1983): unfortunately an unpublished
PhD thesis which I was not able to get hold of.
95 Tylecote 1987, 115 – 125; Craddock 1995, 185-189; Rehder 2000
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clogged with slag material and therefore discarded (Tylecote 1987, 117).96 However, from sites were
VPHOWLQJPRVWOLNHO\GLGQRWWDNHSODFHWX\HUHVDUHUDUH2QO\ÀYHVLWHVKDYH\LHOGHGWX\HUHVDVLV
shown in the table in appendix 3.
7KHWX\HUHXVHGLQH[SHULPHQWLVDQHOERZWX\HUH ÀJ PDGHIURPWKHVDPHPDWHULDODV
WKHFUXFLEOH VHHDSSHQGL[ ,WFDQEHSODFHGULJKWDERYHWKHÀUHDQGFUXFLEOHZKLFKZLOOSURYLGH
DGLUHFWDLUÁRZWKDWKDVEHHQDFFHOHUDWHG,WFDQSHQHWUDWHWKHÀUHGHHSDQGIXHOWKHIXUQDFHIDVW
because the draught is forced trough a small opening. A wide opening causes the air to spread across
the surface and will only heat the top (personal communication J. Zuiderwijk, 2006). The wooden air
pipe is inserted in the tuyere and attached with leather. The tuyere must be baked well before use, or
it may literally explode because of the heath and thermal stress. Thermal stress is enormous, since
WKHWRSRI WKHWX\HUHZLOOJHWUHGKRWZKLOHWKHUHVWUHPDLQVFROGEHFDXVHRI WKHFROGDLUÁRZLQJ
trough it. If baked well and if no cracks appear, these tuyeres have a long lifetime. This is also due
to the fact that, in contrast to smelting, no rest material from the melting procedure can clog the
tuyere. 7KLVFRXOGH[SODLQZK\WX\HUHVDUHVRPHWLPHVGHFRUDWHG,WLVDVSHFLÀFWRROPDGHWRODVW
and not disposable such as the clay moulds or crucible, hence worth the time and effort to decorate
it (Tylecote 1987, 123). Their long lifetime might also explain why so few are found. It was a rare
object already in the Bronze Age.

͟Ǥ͝ ͙ȋȌǤ

96 This might also explain why the only tuyere found in the Netherlands dates to the Iron Age, when smelting of ore did take
place (van de Broeke 2005, 607).
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7.4.2

Crucibles97

7KHFUXFLEOHLVLQGLUHFWFRQWDFWZLWKDQXQHYHQO\GLYLGHGÀUHDQGLVWKHUHIRUHVXEMHFWWRODUJH
thermal and physical forces. The clay, from which the crucible is made, must withstand temperatures
RI XSWRÜ&EXWPXVWDOVREHUHVLVWDQWWRUDSLGFRROLQJ7RUHGXFHWKHIRUFHVLPSRVHGRQD
crucible as much as possible, it is heated from above. Clay conducts heat rather poorly and while
the outside can be only a couple of hundred degrees, inside the crucible there can be molten metal
(Freestone 1989, 157). Crucible fragments are more regularly found (appendix 3) although in the
Netherlands no examples have been found that can be dated to the Bronze Age.98 Research has
shown that in England a special clay was used to produce refractory pottery used in metallurgy. This
clay differs remarkably from normal pottery clay used to make household pottery and contains very
high levels of silica (Howard 1983, cited in Freestone 1989).
Lifting the hot crucible may be done with the use of so-called whitties. The crucible is clasped
between two sticks and lifted. Another method for lifting the crucible is by adding a handle to the
crucible, containing a hole. A stick can be inserted to lift the crucible. Spoon-like crucibles made
completely from clay are also possible but are more likely to break. The enormous temperature
differences cause the clay to crack. To prevent this from happening, sand is mixed through the
FOD\7KHFUDFNVRFFXUULQJLQWKHFUXFLEOHZLOOEHKHOGWRJHWKHUE\YLWULÀFDWLRQRI WKHVDQG ÀJ 
2QDYHUDJHDFUXFLEOHZLOOODVWDSSUR[LPDWHO\ÀYHFDVWLQJVGHSHQGLQJRQZKHUHWKHFUDFNVRFFXU
(personal communication J. Zuiderwijk, 2006). If the possibility exists that the crucible will break,
the smith will discard it. The crucible used during the experiment is lifted by the use of a stick that
FDQEHLQVHUWHGLQWRLW*HWWLQJWKHFUXFLEOHRXWRI WKHÀUHDQGSRXULQJWKHEURQ]HVKRXOGKDSSHQ

͟Ǥ͞ Ƥ   ȋȌǤ

97 Coghlan 1975, 71-74; Tylecote 1987, 183-192; Freestone 1989; Hodges 1989:205.
 ([DPSOHVGDWHGWRWKH,URQ$JHDUHNQRZQ YDQGH%URHNHÀJ 
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rapidly, for the bronze will generally start coagulating within less than twenty seconds after removal
IURPWKHÀUH
%HFDXVHFUXFLEOHVZLOORIWHQEHEDNHGWRWKHWHPSHUDWXUHZKHUHYLWULÀFDWLRQWDNHVSODFHLWLVPD\
EHDVVXPHGWKDWWKHVHDUWHIDFWVDUHSUHVHUYHGLQWKHDUFKDHRORJLFDOUHFRUG9LWULÀHGSRWWHU\ZRXOG
GHÀQLWHO\EHQRWLFHGE\DUFKDHRORJLVWV$EVHQFHRI FUXFLEOHVLQWKH1HWKHUODQGVFDQEHXVHGDVD
argument against the presence of local bronze smiths. Nonetheless, what actually would survive in
WKH'XWFKVRLOVLVGLIÀFXOWWRVD\:HDWKHULQJ HVSHFLDOO\ZDWHU VHHPVWRKDYHDVWURQJHIIHFWRQWKH
crucibles because of the cracked structure, besides the risk of trampling of course. If not buried
rather quick after it was discarded, it is not likely that crucibles will survive in the archaeological record. At the experiment, I noticed that the heap of waste material next to the smith’s hut consisted
mainly of grit. The parts that were still recognizable as crucibles or moulds were quite small and
very brittle. Given the amount of crucibles found on settlements in other countries (cf. appendix 3)
I do think that – next to the moulds – crucibles should be one of the most common artefacts that
can help identify metalworking and the production locus of the smith. A more elaborated research
in the characteristics of crucibles and refractory materials should prove helpful.

7.5

Moulds99

7.5.1

Introduction

Different materials were used to produce moulds and the choice of mould material probably
depended on the desired object and the quantity of replicas required. Clay was probably used most
often, but complete clay moulds are rarely found. Due to their durability, (complete) stone and
bronze moulds are more commonly found. Casting in (form) sand is also a possibility (discussed
EHORZ %HFDXVH,DPVSHFLÀFDOO\LQWHUHVWHGLQWKHDUFKDHRORJLFDOUHPDLQVWKDWEURQ]HFDVWLQJ
produces I will not delve into the use of the moulds, which differs per material.
Table 7.1 shows the different casting techniques and the materials used for the moulds involved.
6HYHUDOH[SHULPHQWVKDYHEHHQXQGHUWDNHQWRÀQGRXWLI LWLVSRVVLEOHWRGHWHUPLQHWKHPRXOGPDWHrial from the surface structure of the cast objects. The structure indeed seems to differ per mould
material (Wang & Ottoway 2004; Northover & Staniasczek 1982; Experiment A100). It remains to
be seen if this technique also works on archaeological bronzes from the Netherlands, which have
been affected by oxidation, patina, bronze rot etc. If so, valuable information could be gained; for
example, to see in which kind of mould the axes were cast that are labelled regional by Butler.

Casting technique

Materials

open mould casting

ǡ ǡǡ

Ǧ

ǡǡǡ

multiple moulds

clay, loam, stone

cire perdue

clay, loam

ǦȋȌ

sand

͟Ǥ͙   Ǥ

99 Tylecote 1987, 209-226; Coghlan 1975, 50-67; Goldmann 1985; Miller 2007, 159.
100 Experiment A is the name of a group involved in metallurgical experiments (http://www.experimentarch.ch).
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7.5.2

Stone101

Especially in the Early Bronze Age stone moulds may have been commonly used. Ireland, for
H[DPSOH\LHOGHGVHYHUDOVLPSOHRSHQVWRQHPRXOGVXVHGIRUFDVWLQJÁDWD[HV (RJDQ 7KH\
ZHUHSUREDEO\FRYHUHGZLWKDFDSVWRQHWRHQVXUHDJRRGFDVWLQJVRWKHWHUP¶RSHQ·LVGHEDWDEOH
7KHD[HVFDVWLQWKLVNLQGRI PRXOGZRXOGKDYHQHHGHGDORWRI ÀQLVKLQJ7KHWRSOD\HURI WKHFDVW
object, if not covered (completely) by a capstone, will contain a lot of air. This form of axe is often
VHHQDVDQLQJRWLQVWHDGRI DÀQLVKHGDUWHIDFW ibid.). The stone used to make the mould should have
two essential properties: (1) easy to work (in order to carve the desired form into it) and (2) resistant
to very high temperatures (refractory). Sandstone was commonly used, but also moulds made from
limestone, biotite and steatite (soapstone) are known (Coghlan & Raftery 1961; Tylecote 1987). The
latter is extremely useful for making moulds but hard to come by. Limestone is easy to work on but
ZKHQKHDWHGWRWHPSHUDWXUHVDERYHÜ&LWVORZO\GHFRPSRVHV6WRQHDOVRVKRXOGEHSUHKHDWHG
before use, to prevent cracking, or even bursting (!), because of the sudden thermal shock. From
the Middle and Late Bronze Age stone moulds are known in which multiple objects can be cast
7\OHFRWHÀJ 7KHVHPRXOGVPXVWKDYHEHHQUDWKHUSUHFLRXVREMHFWV0XOWLSOHDQG
ELYDOYHPRXOGVIURPVWRQHDUHPXFKPRUHGLIÀFXOWWRSURGXFHWKDQFOD\PRXOGV,WLVDOVRDUJXHG
that multiple moulds were made because of their portability; this in line with the believed itinerancy
of the smith (Tylecote 1962, 116). These moulds could be used over and over again. Coghlan (1975,
56) sees this more permanent nature of stone as the reason why stone moulds were more widely
used than other materials:
“It is not until we come to the late Bronze Age that two-piece moulds of baked clay appear, and
then in nothing like the numbers of stone moulds ascribed to the earlier periods.” (Coghlan 1975,
55).
However, as mentioned earlier, I think this has more to do with the preservation of both materials.
Whereas stone will be preserved, the clay moulds are often destroyed either already in the casting
process or later, due to its poorer durability.
No stone moulds have been found in the Netherlands, although the mould from Oss
could possibly be mentioned here. The material from which this mould is made looks like stone, but
this has not been tested yet (see appendix 2.1 for a more thorough description on the Oss mould).

7.5.3

Clay and loam

Clay moulds were probably made by pressing a model into the clay, although a form can also be cut.
These moulds can be repeatedly made from the same model and thus produce approximately similar
casts. Evidence for the use of a wooden model has been found at Jarlshof, Shetland (Hamilton
1956). Three fragments of an unused mould for casting a sword clearly show that a wooden pattern
ZDVXVHGIRUWKHSURGXFWLRQRI WKLVPRXOG&OD\IRUDPRXOGLVSUHSDUHGIURPDVSHFLÀFUHIUDFWRU\
mixture (Freestone 1989). When casting a socketed axe in a bi-valve mould a core and pouring
cup are also needed to ensure a good casting. Coghlan (1975, 56) argues that stone moulds had
an advantage over clay ones because casting in a clay mould required a new one for each casting.
However, in the case of simple moulds without a core – such as the one used in experiment 1
(appendix 1), in which a stopridge axe could be cast – it is sometimes possible to get two or three
casting from the same clay mould (personal communication J. Zuiderwijk, 2006). More complex
moulds, such as those for socketed axes, are destroyed when removing the cast. Clay moulds were

101 Tylecote 1987, 211-221; Coghlan 1975.
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probably the best option to cast objects like spears and swords because the elaborate long form can
easily be made into clay.
The cire perdue or lost-wax method of casting is also done with clay or loam. The model made in
wax is surrounded by clay or loam. The wax is melted out and the form hardens. The artefact is cast
by pouring the bronze in the mould. In order to get the artefact out of its form, the mould has to
be destroyed. The few recognizable parts of the mould that would survive the casting process are
OLNHO\WRHDVLO\GLVLQWHJUDWH)XUWKHUPRUHZKHQÀQHO\IUDJPHQWHGLWEHFRPHVKDUGWRLQGHQWLI\WKH
fragments as pieces of a mould.
A fragmented clay mould was found in Cuijk (Fontijn 2002, 138-9; see appendix 2.1). Recently,
a second example, made from loam, has been found in Someren (personal communication H.
Hiddink, March 2008; see appendix 2.1). I believe this to be a very good example of what one can
H[SHFWWRÀQG$OWKRXJKWKHPRXOGLVPRVWRIWHQGHVWUR\HGZKLFKFRXOGPDNHWKHSLHFHVPRUHH[SRVHGWRZHDWKHULQJDQGPRUHGLIÀFXOWWRUHFRJQL]HVXUHO\VRPHSLHFHVZRXOGKDYHEHHQSUHVHUYHG
if metalworking took place. They were probably abundantly used. This can alsop be deduced from
the data in appendix 3. From the sites that may be associated with metalworking, most of them have
yielded clay mould fragments.

7.5.4

Bronze

Bronze moulds seem rather costly, looking at the amount of metal used for it. It is therefore argued
that these moulds are an instrument for mass production (Drescher 1957; Coghlan 1975, 59).
Bronze moulds can indeed be used over and over again. If the mass of the mould is great enough
as compared with the casting, there is no danger of melting the mould (Tylecote 1987, 210). Bronze
PRXOGVWRRVKRXOGEHSUHKHDWHGWRDWHPSHUDWXUHRI DURXQGWRÜ&LQRUGHUWRHQVXUHDJRRG
casting. Both Drescher (1957) and Coghlan (1975) experimented with casting in bronze. In one
PRXOGÀIWHHQVRFNHWHGD[HVZHUHFDVWZLWKRXWDQ\DSSDUHQWGDPDJHWRWKHPRXOGLWVHOI  'UHVFKHU
1957, 74-75). Bronze is very well preserved in all types of soil and thus these moulds are likely to be
represented in the archaeological record.
Indeed, in the Netherlands, three bronze moulds have been found (Buggenum, Havelte,
Roermond). Two of them come from a wet context. They appear to be deposited. Bronze (and
VWRQH PRXOGVDUHUHJXODUO\IRXQGLQKRDUGVRUDVVWUD\ÀQGV ZKLFKDOVRRIWHQUHODWHVWRD¶VSHFLDO·
context). As discussed in section 5.9.1 from this it might me surmised that a special meaning was
attached to these objects. All three bronze moulds from the Netherlands produce axes. None of
them is complete. A thorough description of these moulds is given in appendix 2.1.

7.5.5

Sand

&DVWLQJEURQ]HLQDVDQGPRXOGLVDWHFKQLTXHVWLOOXVHGWRGD\(YHQWKRXJKWKH¶LQYHQWLRQ·LV
ascribed to a much younger period, somewhere at the start of the 18th century (Goldman 1985, 57),
I would like to discuss this casting method as well.
“Wie leicht aber waren dann entsprechende Befunde bei einer Ausgrabung oder Bergung zu
XEHUVHKHQZHQQGHUUHVWHLQHU)RUPQLFKWVDOVHLQ+DXÁHLQVDQGLV"µ(Goldmann 1981, 110).
As soon as the object is cast and pulled from the mould, the mould will become nothing more than
sand again. Absence of evidence however is no evidence of absence and the possibility of casting
in sand in the Bronze Age must not be ruled out. Childe already (1963, 31) pointed at the possibility
of casting simple artefacts in sand. Recently, Ottaway has delved into the research of casting in sand
(Ottaway & Seibel 1997, Wang & Ottaway 2004).
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An enigmatic Bronze container
In the early summer of 1960 a Bronze Age hoard was found during peat extraction in Holmer Moor
near Seth (Germany). The hoard is published in Germania (Kersten 1964, 289-90); so only a very
brief description of the artefacts is given here. It contained seven stopridge axes, two girdle plates
and a bronze container. The bronze container was originally found with a lid, though unfortunately,
WKLVKDVEHHQORVW ÀJ $IWHUVL[\HDUVWKHEURQ]HFRQWDLQHUDXQLTXHÀQGZDVVWXGLHGDJDLQ
and the description now included the contents of the bronze container:
“Im Innern des Gefässes befand sich eine rotbraune, ziemlich lockere Masse, die den Topf noch etwa
zu zwei Drittel füllte” (Kersten & Drescher 1970, 26).
The assumption was made that the contents might have been a kind of core used in the production of the container itself (Kersten 1964). Kersten and Drescher (1970) however, think that this
interpretation is improbable because the barrel shaped container shows almost no production
WUDFHVDQGORRNVIXOO\ÀQLVKHG7KH\DUJXHWKDWLWLVQRWDVHPLÀQLVKHGSURGXFWDQGWKHUHIRUHWKH
content is not likely to be a casting core (Op. cit 1970, 27). Goldmann, after studying the contents

͟Ǥ͟  ǡ Ǥ ͡ǡ͛ Ǥ
͝ǡ͙͠ǡ͟ȋ͙͜͡͞ǢƬ ͙͘͟͡ȌǤ

FRQFOXGHVWKDWWKHVDQGZDVKHDWHGXSWRÜ& *ROGPDQ $FFRUGLQJO\KHDGYRFDWHV
that this might be proof of casting in sand and argues that sand casting might even have been the
main casting method of the bronze smith. It would, according to Goldmann, also partly explain
why there are several tens of thousands bronze artefacts against several hundred moulds. Another
DUJXPHQWKHSXWIRUZDUGLV9RQ%UXQQ·V  UHVHDUFKRQVLFNOHVIURPWKH)UDQNOHEHQKRDUG
For the sickles at least 182 different moulds were used.
´'LH$Q]DKOYRQPLQGHVWHQ*XVVIRUPHQVSULFKWHEHQVRJHJHQ6WHLQRGHU%URQ]HIRUPHQVR
dass von Brunn eben den Guss in Formsand für die einzige warscheinliche Technik für die Fertigung
GHU6LFKHOQYHUPXWHWµ(Goldmann 1981, 115).
Sand casting will leave no traces, but may be the easiest way to cast an artefact fast and in multiple
QXPEHUV,WHVSHFLDOO\ZRUNVZHOOIRUSURGXFWLRQRI ÁDWREMHFWV 0LOOHU )LJXUHVKRZV
the practice of sand casting of an elaborate object. Sand is resistant to heat and has excellent casting
abilities. Moulds can be rapidly made in sand and easily recycled, which can be seen as a great
advantage over stone moulds (ibid.). Sand casting, which seems very likely to be practiced in the
%URQ]H$JHUHPDLQVGLIÀFXOWWRSURYH
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Hopefully, explorations in archaeometallurgy and experimental archaeology (like in Experiment A)
will provide ways that make it possible to identify casting methods used. Until there is a sound way
to do so, casting sand remains nothing more then a plausible hypothesis.

͟Ǥ͠      ȋ ͙͙͡͠ȌǤ
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7.6

Droplets of evidence

Besides the artefacts used in the melting and casting, there are of course also waste and by-products
related to these processes. The most evident piece of evidence that bronze was melted would of
FRXUVHEHWKHPROWHQPHWDOLWVHOI1RWLQLWVÀQLVKHGIRUPEXWLQDVWDJHZKLFKFOHDUO\VKRZVWKDW
metalworking took place. Casting jets and droplets of bronze may provide us with such evidence.
These will be dealt with in the following sections.

7.6.1

Casting jets

Casting jets or runners are the by-products of the production of socketed axes, knives or spears in
a bi-valve mould and therefore indicative of Middle and Late Bronze Age metalworking practices
VHHÀJ 7KHVH¶ZDVWH·SURGXFWVKRZHYHU²UDWKHUODUJHSLHFHVRI EURQ]H²PRVWSUREDEO\ZHUH
re-melted instead of discarded (see section 2.4.1; cf. Costin 2001, 294). Even so, because they consist
RI EURQ]H,ZRXOGUHJDUGWKHPDVRQHRI WKHREMHFWVWKDWDUFKDHRORJLVWVDUHPRVWOLNHO\WRÀQGIRU
they preserve rather well. In a secure context they may represent strong evidence for metalworking.
Problems do occur, however.
Firstly, most of the bronze objects recovered are not found by archaeologist. Looking at the
SULPDU\ÀQGSURYHQDQFHRI WKHEURQ]HVIURPWKH6RXWKHUQ1HWKHUODQGV )RQWLMQÀJ 
only around 5 % is found during excavations. More than 70 % is found by amateur archaeologist,
metaldetectorists and laymen. Whilst these persons would recognize the importance of an axe,

͟Ǥ͡  Ǣ   ȋ
ǤȌǤ

spear or sword and report it accordingly, one may doubt whether they would also see the value of
reporting such a meaningless looking object as a casting jet. I have tried to tackle this problem by
publishing an article in The Detector Magazine (Kuijpers 2007) in the hope that metaldetectorist would
UHFRJQL]HFDVWLQJMHWVLQWKHLUÀQGV6HYHUDOFDVWLQJMHWVZHUHUHSRUWHGEXWQRQHFRXOGEHUHFRJQL]HG
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as a Bronze Age casting jet.102 The second problem concerning casting jets is that if they are found,
without a clear context it is almost impossible to date them properly. Thirdly, casting jets cannot be
associated to actual metalworking in the same area sine qua non. This causal relation is likely but casting jets may of course also have been traded as scrap (such as in the hoard from Drouwenerveld;
van den Broeke 2005, 604) which may mean nothing more than that there was a supply of bronze.
Eight casting jets are known from the Netherlands, these are discussed in detail in appendix 2.2.

7.6.2

Bronze droplets

During the experiments that I have attended, the pouring of the molten metal into the mould was
not perfect. Drops of molten bronze fell on and next to the mould, coagulating into small bronze
droplets. Obviously, this happened in the Bronze Age too. Although most bronze droplets were
probably picked up and re-melted again, bronze smiths surely must have missed some. The presence
of small bronze droplets would therefore represent the most solid evidence for metal production at
a site. This does not mean, however, that they are easily found in the archaeological record. Because
of their size, these bronze droplets are very easily missed. Moreover, such small objects can only
withstand minor oxidation and bronze rot before disintegrating completely. Although metaldetectors have become very sensitive and widely used on excavations nowadays, these have only been
developments of the last decade. Many droplets may already have been missed and even now,
metaldetecting does not offer assurance that bronze droplets are found and recognized. Furthermore, they, of course, are also only meaningful if found in a securely dated context. A couple of
sites have yielded bronze droplets: Nijmegen-Hunerberg, Meteren-De Bogen site 29 and possibly
Maastrich-groeve Klinkers (Fontijn 2002, appendix 8). They are discussed in the appendices (2.4).

7.7

Concluding remarks: the ephemeral nature of metalworking evidence

It this chapter I have looked at the process of melting and casting bronze and the traces it leaves
EHKLQGIRUDUFKDHRORJLVWWRÀQG,QWDEOHWKHREVHUYDWLRQVDUHVXPPDUL]HG,WLVFOHDUWKDWWKH
preservation of artefacts related to metalworking processes is rather poor. Archaeologists should
not expect too much evidence from melting and casting bronze, but scarce clues might give an
indication that these processes have taken place. Fragments of clay moulds are most likely to turn
XSFRQVLGHULQJDOOWKHIDFWRUVLQÁXHQFLQJWKHUHFRYHU\FKDQJH7KLVLVVXSSRUWHGE\DFWXDOPHWDOworking evidence found at other sites in North-West Europe (see appendix 3). Casting jets, due to
their durability, are also very likely to turn up. If not brought to the attention of an archaeologist
however, they most likely will go unnoticed. Bronze droplets on newly excavated settlement sites,
DOWKRXJKWKHUHSUHVHUYDWLRQLVSRRU,UHJDUGDVRQHRI WKHPRVWSURPLVLQJÀQGV8VHRI 
experienced metaldetectorists is a must; otherwise these tiny clues are likely to be missed.

 ,EDVHGWKHSRVVLELOLW\WKDWWKHFDVWLQJMHWGDWHGWRWKH%URQ]H$JHIRUHPRVWRQRWKHUÀQGVIURPWKHVDPHVLWH)RUP
similarity to other known Bronze Age casting jets and patina played a lesser role but was also looked upon. Because casting
MHWVIRXQGE\GHWHFWRUDPDWHXUVZRXOGDOZD\VEHRXWRI FRQWH[WDQGWKXVH[WUHPHO\GLIÀFXOWWRGDWHWKLVDUWLFOHZDVPHDQW
to assess how much possible Bronze Age casting jets may have been found already in contrast to the very few found by
archaeologists. I expected several but this turned out not to be the case.
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8

Fabrication and treatment of non-molten metal; hot
and cold working. The tools of the bronze smith

´(LQHP)LQJHUDEGUXFNJOHLFKKLQWHUOlWMHGHV:HUN]HXJXQYHUZHFKVHOEDUH6SXUHQDXVGHQHQDXI 
den Herstellungsprozeß geschlossen werden kan” (Armbruster 2001, 7).

8.1

Introduction

Beside moulds and crucibles, the tools used for metalworking must have comprised out of many,
PRUHSHUPDQHQWLPSOHPHQWV$OWKRXJKLPSRUWDQWIRUÀQHZRUNLQJDQGÀQLVKLQJRI QHZO\FDVW
bronze objects, the tools used for this production stage are rarely studied in a similar degree as other
DVSHFWVRI PHWDOOXUJ\7KLVFRXOGEHDUHVXOWRI WKHSUREOHPVLQWHUSUHWLQJGHÀQLWHPHWDOZRUNLQJ
tools and the marginal amount of tools founds. One of the reasons may be found in the possibility
that tools were re-melted. An anvil is a store of quite an amount of metal (Ehrenberg 1981, 14;
see section 2.3). Not all the tools were made out of metal, however. Recognition of metalworking
tools may also play a substantial role (Kienlin 2007, 5). A good example is the small anvil found in a
cremation grave in Lachen-Speyerdorf (Sprater 1929). This anvil was mistakenly seen as a lead ingot
in 1929 and therefore went unnoticed until Sperber (2000) recognized it as an anvil. Although we
know how metal was worked and which technologies were employed103 we still do not know a great
deal about the tools used in these technologies. Only a few scholars studied the tools themselves,
such as Ehrenberg’s (1981) and Needham’s (1993) work on anvils, Hundt’s (1975, 1976), Jockenhövel’s (1982) and Doumas’ (1998) studies on (socketed) hammers and Thevenot’s (1998) and Pernot’s
(1998) study of the organization of a smiths workshop. A nice overview is given by Coghlan (1975,
90ff) and, more recently, Armbruster (2001). In the following paragraphs I will try to construct a
distinct metalworker’s toolkit. Given that we only expect a small-scale production with simple objects
for the Netherlands, I will not elaborate too much on the highly specialized metalworker tools and
focus mostly on the most common tools, with the anvil and hammers being the most important
tools (see below). I make no claim to completeness: the same ends could probably be reached by
several means and therefore many features of metalworking technology remain uncertain. First,
some problems considering this approach are discussed.

8.2

Specialist tools and all-purpose tools

Most of the known smith tools have been found in hoards, such as the one from Bishopsland
(RJDQ ZKLFKLQFOXGHGDQDQYLODQGÁDWFKLVHOQH[WWRVHYHQWHHQRWKHUEURQ]HREMHFWV6HYHUDO
hoards have been found in France, including the sizable depot of Saône-et-Loire (Thévenot 1998).
This hoard seems to represent a whole workshop, comprising tools such as punches, socketed
KDPPHUVVHYHUDOGLIIHUHQWDQYLOVDVZHOODVPRXOGVXQÀQLVKHGDUWHIDFWVDQGVFUDSEURQ]H,WKDV
greatly improved our knowledge of how a workshop may have been organized and which activities
were undertaken (Pernot 1998). Although much information can be gained from such hoards,
it is questionable how useful that information is when focusing on the Netherlands. Almost all
studies deal with tools that are used in gold-working, sheet bronze working or decoration. None
of these are necessary in the production of simple tools such as axes. They are meant for highly

103 Thanks to detailed researches on how artefacts were produced (e.g. Drescher 1962; Holmes 1978; Armbruster 1998;
Wunderlich 2004).
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VSHFLDOL]HG ÀQH ZRUNLQJRI PHWDO7RROVOLNHSXQFKHVJUDYHUVDQGWUDFHUVDUHGHFRUDWLYHWRROVDQG
thus, unless the Dutch metalworking tradition is far richer then expected, not very probable in the
Netherlands.1047KHVHWRROVPD\QRWEHUHSUHVHQWDWLYHIRUD¶QRUPDO·VPLWKZKRPLVLQYROYHGLQWKH
haphazard production of some simple objects. Given the range of objects found in the Netherlands
and the local production that, according to the regional types recognized by Butler, does not
comprise more elaborate objects than sparingly decorated axes, knives and omega-bracelets, it is
KLJKO\XQOLNHO\WKDWWKHVHVSHFLDONLQGRI WRROVZLOOWXUQXSKHUH7RÀQGRXWZKLFKWHFKQLTXHVDQG
tools were actually used, the best approach would be by metallurgical research both on the macro
and micro level because:
“Werkzeuge zur plastischen Metallbearbeitung sind im algemeinen kaum im archäologische
)XQGVWRII YHUWUHWHQ'DJHJHQVLQGGLHYRQLKQHQKLQWHUODVVHQHQ6SXUHQVWHWVDQGHQ0HWDOODUWHIDNten zu beobachten” (Armbruster 2001, 7).
If the object is not too badly damaged or corroded, obvious traces of hammering and/or decorating can easily be distinguished. It is also possible to determine manufacturing techniques by using
PHWDOORJUDSK\:LWKWKLVWHFKQLTXHDSLHFHRI EURQ]HREMHFWLVJURXQGÁDWDQGSROLVKHG7KHVDPSOH
can then be etched to reveal the micro-structure of the metal, which is examined with the use
RI DQRSWLFDORUHOHFWURQPLFURVFRSH7KLVUHYHDOVWKHPLFURVWUXFWXUHRU¶ÁRZ·RI WKHPHWDO+RW
RUFROGIRUJLQJFDQEHUHFRJQL]HGLQWKHOLQHVRI ÁRZZLWKLQWKHPHWDO &RJKODQ ,WLV
also possible to determine if the object was cold-worked (hammered) and subsequently annealed.
Unfortunately, for the Netherlands, such analyses have only been done for metalwork belonging to
WKH%HOO%HDNHUDQG(DUO\%URQ]H$JH %XWOHU 9DQGHU:DDOV 105
Coghlan (1975, 91) doubts whether much heavy forging of bronze took place because (except
LQWKHFDVHRI ÁDWD[HV PRVWRI WKHREMHFWVZRXOGEHFDVWLQQHDUO\SHUIHFWO\GHVLUHGVKDSH
Nonetheless, for the mould of Oss (appendix 2.1) it is likely that the pin of the wheel-headed pin
ZDVKDPPHUHGRXW7KHPRXOGRI DQXUQÀHOGNQLIHIURP6RPHUHQ DSSHQGL[ DOWKRXJKLWLV
not complete, must have been hammered, either to extent the blade to its right shape or at least to
improve its hardness. Moreover, re-sharpening of axes would also have involved hammering and
many of the Dutch axes show such traces (Butler & Steegstra 1997/1998, 165). Hammering of
axes in order to re-sharpen them however, is no evidence for production. Still, if any post-casting
activities took place, cold-working (hammering / forging) would be among them, for it increases the
hardness and sharpens the cutting edge.

8.3

Interpretative problems

A more complicated problem lies in the fact that many of the tools that could be related to
metalworking, such as awls, chisels, anvil stones and hammers, also function in a whole array of
RWKHUFUDIWV$VVXFKUHODWLQJWKHPWRDQ\WKLQJPRUHVSHFLÀFWKDQ¶FUDIWLQJ·LVGLIÀFXOW0DQ\
hammer and anvil stones have been found in the Netherlands, but, apart from the Bell Beaker
FXVKLRQVWRQHVWKH\KDYHQHYHUEHHQDVVRFLDWHGWRPHWDOZRUNLQJ %XWOHU 9DQGHU:DDOV 
However, some of the sites that yielded these artefacts, such as Meteren-De-Bogen may have seen
metal production. Use-wear analysis of hammer-, whet-, polishing- and anvil- stones might reveal

 %HVLGHVGHFRUDWLRQRQ2PHJDEUDFHOHWVDQGWKH999D[HVQRUHJLRQDOREMHFWVKDYHEHHQGHFRUDWHG7KHGHFRUDWLRQRI WKH
999D[HVKRZHYHUZHUHSUREDEO\PDGHLQWKHPRXOGDQGWKXVIRUPHGGXULQJFDVWLQJ
105 Research in this area could be extremely useful and with facilities such as the technical university in Delft, more can and
should be done on this kind of research.
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that they were indeed used on metal. Unfortunately, use-wear analysis, so far, has mainly focused on
WKHSURGXFWLRQDQGXVHRI ÁLQW
Another problem, already partly mentioned in the previous section, is the fact that an anvil and
hammer are not necessarily associated with production. Although they are plausible indicators they
cannot be seen as guide-artefacts for metalwork production. Re-sharpening of tools and weapons
would also have been done with the same tools. This may even be a very common practice as it
prolongs the use-life of these artefacts. For both reasons described above, these metalworker tools
alone are not indicative of metalworking in the strict sense of production.

8.4

Anvils106

Bronze anvils
Presently 65 bronze anvils are known in Europe (Jantzen 1994 cited in Armbruster 2001, 14).107
1RFOHDUW\SRORJ\RUFKURQRORJ\LVDYDLODEOHDOWKRXJKWKH\DUHJURXSHGLQWR¶VLPSOH·¶EHDNHG·DQG
¶FRPSOH[·W\SHVE\(KUHQEHUJ  RULQWRDQYLOIDPLOLHVE\$UPEUXVWHU II ZKR
LGHQWLÀHV‘Brettambosse’ VLPSOHÁDWDQYLOV ‘Riefen- und Kugelanken’ (anvils with negativs in them),
¶6WHFNDPERVVH· (with a hinge to secure it to a wooden block), ‘hornambosse’ (anvils with a horn) and
‘Treibfäuste’ ÀVWOLNHDQYLOVXVHGLQWKHSURGXFWLRQRI FDXOGURQVDQGEURQ]HSRWV 7KH\ÀUVWDSSHDU
in the later Middle Bronze Age, but most of them are dated to the Late Bronze Age. Given the
size of most of these anvils (rarely exceeding 10 x 7 x 4 cm, cf. Ehrenberg 1981, 26-7) it is unlikely
that they were used for heavy duty work. Indeed, analyses on some of them revealed tiny gold
particles still embedded in the anvil (Needham 1993; Sperber 2000, 391), indicating the working
of gold rather then bronze. The majority, if not all, of these bronze anvils are meant for delicate
decorative work and therefore they may not have been abundant during the Bronze Age. In addition
to possible re-melting, this may explain why so few are found (Ehrenberg 1981, 14).
A possible bronze anvil in the Netherlands may be the fragment of a Grigny-Swalmen axe
found in Baarlo (Butler & Steegstra 1999/2000, 134-135, cat. No. 451). This axe may have been
VHFRQGDULOL\XVHGDVDQDQYLO ÀJ 

͠Ǥ͙

 ǦǢȋǦȌǡ
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106 Ehrenberg 1981; Needham 1995; Armbruster 2001, 14ff; Coghlan 1975, 94ff.
107 Also to appear as Praehistorische Bronzefunde XIX, 2
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Stone anvils: cushion stones and other anvil-like objects
Since these bronze anvils were possibly not used by regular smiths, something else must have
functioned as blow-receptor. The cushion stones found in the Bell Beaker graves of Lunteren and
6RHVWHUEHUJ DQGDVVWUD\ÀQGV DUHLQWHUSUHWHGDVPHWDOZRUNHUWRROV %XWOHU 9DQGHU:DDOV
Butler & Fokkens 2005, 384). There are aspects that raise some doubts, however. First of all, the
cushion stones are rather small, which does not make it easier to use them as an anvil. They date to
WKH%HOO%HDNHUSHULRGDQG(DUO\%URQ]H$JHLQZKLFKÁDWD[HVDUHFRPPRQ7KHVHÁDWD[HVQHHGHG
the most cold-working (Coghlan 1975, 91). Yet, the cushion stones found in the Netherlands show
only minimal traces of pecking and hammering. Even more so, they are polished and the edges are
nicely rounded, something which would seem unnecessary if the purpose was to mainly use them as
blow-receptors. They may have only functioned in the working of gold and possibly pure copper.108
From the Early Bronze Age onward these cushion stone disappear and other, more irregular stones
PLJKWKDYHEHHQXVHGDVDQYLO7KRXJKLWVHHPVWKDWIRUWKHVHNLQGVRI DQYLOV ÀJ  
archaeologists are very reserved in appointing them to metalworking.

͠Ǥ͚Ƭ͠Ǥ͛
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indicate it was used primaly as grinding
Ǥ 
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,I WKHVHVWRQHVWUXO\DUHWKHWRROVRI WKHÀUVWPHWDOZRUNHUVLWPLJKWEHWKDWWKHVHSLRQHHUVLQGHHGGLGKDYHDFHUWDLQVWDWXV
because of their capability to work metal. Their tools, subsequently, being an important trademark, which they also took to
their graves.
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It does however make sense that, at a point where metalworking became a widespread phenomenon
and was more and more a normal activity, as advocated in chapter 5, tool use may have become
more opportunistic and special, nicely crafted anvils, such as the cushion stones, were not made
anymore.
According to Ehrenberg (1981, 14) stone anvils were almost certainly used by tool and weapon
VPLWKVIRUÀQLVKLQJODUJHULPSOHPHQWVVXFKDVD[HV109 I agree because the function of an anvil,
being a blow-receptor, is not bound to a certain form. The hardness is important, making stone a
very likely option. It would also make them very hard to recognize as anvil stone because they may
appear in any form. O’Kelly and Shell (1979) discovered two big boulders during their excavations
at Newgrange, which they have interpreted as a seat and anvil.
´1HDUE\ZHUHWZRERXOGHUVÀUPO\VHWFORVHWRJHWKHUDQGZHOOEHGGHGLQWRWKHVXEVRLOVXUIDFH7KH
upper surface of the larger of these was almost polished as if from having been used as a seat, while
the surface of the smaller one was deeply picked and abraded from having been used as an anvil.
There is no evidence to show that the anvil was used by a metal worker, but it could have been so
used” (O’Kelly & Shell 1979, 127).
Although no evidence of metalworking was found in this case, these may very well be the kind of
anvils to expect. Why would one want to create (labour intensive) anvil stones (such as the cushion
stones) if perfectly usable stones were already available? A good anvil for heavy duty work only
needs one property, which is being strong enough to withstand the blows. Anvil stones could,
however, have functioned in any other activity which would require a solid surface (e.g. polishing,
crushing or grinding of stone or food), making them hard to recognize as metalworking tools (cf.
Kienlin 2007, 5).

8.5

Stop! Hammertime!110

Hammering most certainly would have been part of the metalworking process. The arrowheads
DQGZKHHOKHDGHGSLQWKDWFRXOGEHFDVWLQWKH2VVPRXOGDOOQHHGDGGLWLRQDOKDPPHULQJWRÀQLVK
the product.1117KHVDPHJRHVIRUWKH8UQÀHOGNQLIHIURPWKH6RPHUHQPRXOG0DQ\%URQ]H$JH
axes in the Netherlands show traces of re-sharpening by hammering. For instance, almost all the
ÁDQJHGD[HVDQGSDOVWDYHVIURPWKH1HWKHUODQGVVKRZH[WHQVLYHWUDFHVRI UHVKDUSHQLQJWURXJK
KDPPHULQJEXWDOVRPDQ\VRFNHWHGD[HVKDYHVRFDOOHG¶SRXFKHV·DQGD-IRUPHGEODGHLQGLFDWLQJ
heavy hammering (Butler & Steegstra 1997/1998, 165). These axes were very likely hammered
and subsequently annealed in order to harden the hammered blade.112 Kienlin and Ottoway (1998)
FRQYLQFLQJO\GHPRQVWUDWHGWKDWHYHQOLPLWHGFROGZRUNLQJRI DQD[HVLJQLÀFDQWO\LQFUHDVHVWKH
lifespan of the blade.
Many of the axes labelled regional by Butler also show other traces, such as hammering and
grinding to remove the casting seams. Surely, hammers would have been used by the smith who
produced these axes. These hammers are most certainly made out of a hard, durable material
DQGWKHUHIRUHDUFKDHRORJLVWVKRXOGEHDEOHWRÀQGWKHP6HYHUDOSRVVLEOHWRROVWKDWFRXOGKDYH
functioned as hammers will now be presented.

109 Ehrenberg (1981, 14) even opts that wood may also have been used as anvil.
110 Coghlan 1975, 94ff; Jockenhovel 1982; Hundt 1975; 1976; Armbruster 2001, 11ff; title from Mc. Hammer 1990.
111 Only a small part of the pin was cast, the rest had to be hammered out. The blade of the arrowheads is very small and would
probably need hammering after the cast.
112 Hammering copper makes it brittle. This can be solved by annealing, by which the crystalline structure is restored.
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8.5.1

Metal hammers

272 socketed hammers are listed by Jantzen (1994 cited in Armbruster 2001, 13). These socketed
hammers are tools that appear to have been especially designed for the job. Jockenhövel (1982, 459461) lists six different types, all with different characteristics when used. Two of them (type 5 and 6)
may have had the additional function of an anvil. They were probably used in sheet bronze working,
for most of them are rather light and thus not very well suited for heavy duty work (Jockenhövel
1982, 461). These socketed hammers are dated to the Late Bronze Age. According to Hundt (1975,
116) the hammer of the Early and Middle Bronze Age must be found in either unknown bronze
examples or was made of stone. Because bronze or copper hammers could be re-melted, he believes
that particularly the stone hammers must be present in the archaeological record (Hundt 1975, 117).
Hundt also tried other materials, such as bone and antler as hammers in experiments, but these do
not have enough mass to effectively hammer-out the blade of an axe (ibid.). He states that bronze
D[HVVKRZLQJD GHOLEHUDWH ÁDWWHQHGHGJHVKRXOGEH UH LQWHUSUHWHGDVKDPPHUV$\HDUODWHU+XQGW
 DUJXHVWKDWWKHÁDWD[HIURPWKH0HFNHQKHLPKRDUGLVDKDPPHULQVWHDGRI DQD[H
This hammer, however, which is of a heavier type, is also not heavy enough to have produced the
traces found on many of the larger objects (Op. cit, 121). Therefore, he advocates that the heavier
hammers must have been made from stone, but also tentatively suggests lead as an option. Lead has
an ideal mass to function as a heavy hammer. They would completely lose their form when used
due to the soft nature of lead, but can easily be re-shaped or even completely re-melted and formed
again (Ibid.).
7ZRSRVVLEOHKDPPHUVDUHIRXQGLQWKH1HWKHUODQGV7KHFRSSHUD[H ÀJ ZLWKEOXQWHG
cutting edge (Butler & Steegstra 1995/1996, cat. No. 1) could have secondarily been used as a
hammer following Hundt’s (1975; 1976) arguments. Furthermore, Butler & Steegstra (2003/2004,
242) themselves opt for the possibility of a hammer for cat. No. 669: “the lower part of the blade have
been sawn off and the object has apparently been secondarily employed as hammer.” Unfortunately, this object
KDVEHHQORVWGXULQJKRXVHUHPRYDO ÀJ 
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8.5.2

Stone hammers, hammer-axes and the battle axe

Stone hammers seem to be the most likely candidate for the heavy duty hammering of bronze and
copper. The aforementioned Late Bronze Age hoard of “La petit Laugère” Saône-et-Loire indeed
FRQWDLQVDVLPSOHVWRQHKDPPHUDORQJVLGHDOONLQGVRI VSHFLDOLVWVPLWK·VWRROV 7KHYHQRWÀJ
QR 7KHKDPPHUORRNVOLNHD1HROLWKLFD[HFXWLQKDOI%XWOHU 9DQGHU:DDOV  
through comparison with known metalworker’s implements from Peru, also recognized this form
of hammer as a metalworker’s tool. Hundt (1975, 115), inspired by Butler’s article, gives several
other examples, of which the functionality was tested by experiments. As with the bronze axes, he is
convinced that many of the stone axes are actually hammers.
“Die oft großen Museumbestände an Einzelfunden von Felssteingeräten enthalten nicht selten kleine
WULDQJXOlUH´EHLOHµGLHQLFKWIUHLQ%LHO]XIRUGHUQGHVFKDUIH6FKQHLGHEHVLW]HQVRQGHUQGHUHQ
6FKQHLGHLPUHFKWHQ:LQNHO]XU*HUlWDFKVHDEJHVFKOLIIHQLVWVRGDGLH6WHOOHGHU6FKQHLGHHLQH
etwa ovale, völlig ebene Fläche einnimmt” (Hundt 1975, 116).
Hundt, however, assumes that there must have been even heavier examples.
´'LH6FKODJVSXUHQGLHVLFKDQGHQ.XSIHUXQG%URQ]HEHLOHQÀQGHQVHW]HQ+DPPHUHLQHV
JHZLFKWHVYRUDXVZLHHVGLHKLHUQDFKJHZLHVHQHQNOHLQHQPHKURGHUZHQLJHUWUDSH]RLGHQ6WHLQKDPPHU
nich bieten konnen” (Hundt 1975, 117).
Possibly, also the pierced hammer-axes like were used for metalworking. The typology and dating
RI VXFKD[HVFDQEHVHHQLQÀJXUH'XULQJWKH1HROLWKLF DVZHOODVWKHEHJLQQLQJRI WKH%URQ]H
Age) they are mainly found in graves, but in later periods they appear in settlements and, because of
their assumed utilitarian function, they were labelled arbeitsaxe VHHEHORZÀJW\SH 
The axes of the Single Grave Culture are seen as battle-axes instead of a utilitarian tool (Butler
& Fokkens 2005, 395). Doumas, however, doubts this interpretation:
“Among the objects that I believe are victims of misnomer, is the stone artefact established in the
DUFKDHRORJLFDOOLWHUDWXUHDVWKH´EDWWOHD[Hµ7KLVQDPHLVVRFORVHO\LGHQWLÀHGZLWKLWVLQWHUSUHWDWLYH
FRQWHQWWKDWLVSUHFOXGHVDQ\WKRXJKWRQDGLIIHUHQWXVH>«@+HUHZHPXVWIDFHDGHSUHVVLQJ
possibility that has been lurking in the background, namely that our splendid battle-axes with which
our Indo-Europeans are supposed to have fought their way through Europe were nothing more than
tools of miners, masons and carpenters” (Doumas 1998, 157-159).
Doumas has examined the relationship between these hammers and early metallurgy in Greece, and
has forwarded a reasonable argument. First, these axes are cleverly designed tools. Early metalworkers had achieved the ideal form for controlling the accuracy and the impact of the blow (Doumas
1998, 160). Second, he also notes that several half-fabricates were found in the supposed smith’s
workshop at Pliochni, Lemnos (Greece). Lastly, they are very alike the later Roman smith’s sledgehammers. Doumas also argues that this “magical” tool had such a considerable importance that it
was decorated and buried with the dead (Op. cit, 161).
“Consequently its spread in Europe – and indeed as a grave good – could easily be interpreted as an
indicator of the spread of metallurgy, particularly the technique of hammering” (Doumas 1998,
161).
$GLIÀFXOWSUREOHPZLWKWKLVWKHRU\LVWKDWWKHEDWWOHD[HVEHORQJVWRWKH/DWH1HROLWKLFDQGWKDW
HLWKHUWKHGDWLQJRI WKHVHD[HVRUWKHDSSHDUDQFHRI PHWDOZRUNLQJQHHGWREHDGMXVWHGLQRUGHUWRÀW
his theory.
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Doumas tried to solve this problem by arguing that the axe was given a “different” treatment in
northern Europe, which it reached before the advent of metallurgy (Op. cit, 161). Use wear analyses
of these axes might give an answer. If the Greek examples indeed show traces of metalworking
his theory would gain credibility and it may be worthwhile then to also examine the examples from
northern Europe. Until, his theory of the battle-axe as metalworker’s tool seems too far fetched.
7KHVXFFHVVRUVRI WKH¶EDWWOHD[H·DUHOHVVSUREOHPDWLFDVWKH\RFFXULQDSHULRGLQZKLFKPHWDO
was widely used. They appear in settlements and are ascribed as work-axes (arbeitsaxe) rather than
battle-axes. They are given this function because bronze weapons would have taken over the
function of the battle-axe (Butler & Fokkens 2005, 396). They are thought to have mainly been used
in woodworking, but, since bronze axes would also have been available for this work I think other
functions must be considered too. They may also have been used in metalwork-related activities. For
instance, the blunt side of the arbeitsaxtRU%DH[HPW\SH ÀJW\SHDQG FRXOGKDYHHDVLO\
functioned as a hammer. Again, use wear analysis in combination with experimental archaeology
PD\LQWKHIXWXUHFRQÀUPRUUHIXWHWKLVDVVXPSWLRQ

͠Ǥ͞  Ǥ͙͚ǣǡ͙͛ǣȋ͚͘͘͘Ǧ͙͘͘͠Ȍǡ͙͜ǣ
ȋ͙͘͘͠Ǧ͙͘͘͝Ȍǡ͙͝ǣǡ͙͞ǣȋ͙͘͘͘Ǧ͘͘͜ȌǤ ͙ǣ͞ȋƬ ͚͘͘͝ȌǤ

8.5.3

Hammer-stones

Although form, weight, and material thickness, all have their implications on the effect a hammer
has (Armbruster 2001, 11) this seems primarily important for precision working. When cold-hammering the blade of an axe, the main factor is to have a sturdy hard material that can deliver hard
blows and has enough mass. Hence, in essence, every piece of hard rock would do. The main
difference between the hammer-stones and the stone hammer(-axe) dealt with above, lies in the fact
that these are hafted, while the hammer-stone is a very rudimentary tool worked from the hand.113

 %XWOHUVHHPVQRWWRGLVWLQJXLVKEHWZHHQVWRQHKDPPHUDQGKDPPHUVWRQH7KHFRQLFDOKDPPHU %XWOHU 9DQGHU:DDOV
ÀJ1R LVGHVFULEHGDVERWKDVWRQHKDPPHUDVZHOODVKDPPHUVWRQH Op. cit, 133). I would say it
EHORQJVWRWKHVWRQHKDPPHUVLWZDVSUREDEO\¶KDIWHG·E\IDVWHQLQJKDQGOHVRI ZRRGLQWKHJURRYH cf. 2·%ULHQÀJ
60).
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Many of the hammer-stones found are simple, round, water-rolled stones.114 These stones might
also have been used in metalworking, next to other functions. Though, this assumption can also
RQO\EHFRQÀUPHGE\XVHZHDUDQDO\VLV

8.6

Grinding-, whet- and polishing stones

Grinding-, whet-, and polishing stones constitute a group of tools that are related to each other
and thus intermediate forms may occur. In Dutch literature both the term “wetstones” as well as
“slijpstenen” (sharpening-stones) is used (cf. van Gijn et al. 2002). They can both be described as
ZKHWVWRQHVEXWWKHÀUVWJURXS´wetstones” in Dutch, are small enough to be handheld (and carried
along) as where the latter (sharpening-stone) is a stationary stone. Grinding stones could also have
functioned as a coarse whetstone and even as an anvil (O’Kelly & Shell 1979, 127). All these stones
DUHXVHGWRVKDSHFUXVKUHWRXFKDQG UH VKDUSHQPDWHULDOVOLNHERQHVWRQHÁLQWSRWWHU\IRRGV
DQGSRVVLEO\PHWDO,WLVXQIRUWXQDWHO\GLIÀFXOWWRHPSLULFDOO\SURRI WKHODWWHUXVDJH8QWLOWRGD\
function-analyses and use-wear analyses on these kinds of stone tools has been limited to the their
XVHLQVWRQHD[HSURGXFWLRQ 9DQ*LMQet al. 2002, 511). It is likely however, that metal will leave
a different polish then other materials. The metalworking locus found in Feudvar (Kienlin 2007)
shows grinding stones with metal particles embedded in it. Unmistakeably, these stones have been
used in the metalworking process (Kienlin 2007, 5).Yet, the problem remains that sharpening and
polishing of metal does not have to be considered as clear evidence for production (see section 8.3).

8.7

Decorative tools and other small implements115

Punches
Punches were used to decorate sheet bronze (Armbruster 2001, 19). They acted as a stamp. Some
examples are found, mainly in France (Briard 1984). Punches are clearly tools belonging to a more
specialist form of metalworking, which I have argued was not common during the Bronze Age in
WKH1HWKHUODQGV7KHVHWRROVDUHRQHRI WKHIHZÀQGVKRZHYHUWKDWFDQPRUHUHOLDEO\EHDVVRFLDWHG
with metalworking, as this kind of decoration is seen very often on bronzes.
Chisels
Chisels may have functioned as a tool to cut the runners and/or casting jet from the cast. They
can also have had a decorative function (Armbruster 2001, 19) although this is doubted by others
(Coghlan 1975, 99; Drescher 1957) because working bronze with bronze is considered as problematic by them. Plain chisels make up the majority of the archaeological record on bronze tools, yet
some bear marks. Chisels would have had several different functions of which woodworking was
probably the most important. Chisels also may have had a function in leatherworking (Roth 1974,
Burgess & Cowen 192, 217-128).
Awls and tracers
An awl is used to pierce holes through leather, wood or cloth. In metalworking they may have been
used for decoration, although it is questionable whether such a thin bronze tool could have been
used on other bronzes (cf. FKLVHOV ,WPD\KDYHVXIÀFHGIRUGHFRUDWLQJYHU\WKLQSLHFHVRI VKHHW
bronze, but it seems rather unlikely that awls were crucial to the production or decoration of sturdy
objects like axes.

114 So-called pecking stones (“klopstenen”) can also be accounted to the group of hammer-stones.
115 Armbruster 2001, 19ff; Coghlan 1975, 97ff; Braird 1984.
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7UDFHUVDUHDZOOLNHREMHFWVXVHGWRLQFLVHSLHFHVRI VKHHWEURQ]H7KH\¶FXW·WKHEURQ]HUDWKHUWKHQ
indent it. The tip has to be very hard in order to perform this task without damaging itself. These
tools were therefore probably only used in decorating thin sheet bronze work or a softer material
like gold.116
Tongs
If a bronze object is heated in order to re-work it, it must be held or picked up with some implement. Most probably this would have been wooden sticks or alternatively withies, but tongs made
of bronze could also have functioned as such. The tongs could also have functioned to pick up the
crucible containing molten bronze. Only a couple of bronze tongs are known thus it is unlikely that
examples will turn up in the Netherlands.

8.8

Constructing a metalworker’s toolkit

Although there are some tools, such as the bronze anvils and punches that can relatively sure be
associated to metalworking, they were most likely part of a specialist’s toolkit and may not be
representative for the everyday smith. The anvils and hammers most common in the Bronze Age
would have been stone specimens, such as the cushion stones. The problem is that they could have
EHHQDOOSXUSRVHWRROVDQGIXQFWLRQLQDZKROHDUUD\RI ¶FUDIWV·UDQJLQJIURPIRRGSURFHVVLQJWR
the grinding of stone axes. Recognizing the anvil or hammer of a metalworker in the archaeological
record is therefore problematic. Furthermore, many of the tools described above, even if they can
be associated with related activities (grinding, polishing, hammering of metal) they do not
necessarily also point at metalworking production (i.e. melting and casting).
*LYHQWKHVHGLIÀFXOWLHVLWVHHPVWKDWWKHVHWRROVDUHQRWJRLQJWREHYHU\KHOSIXOLQORFDWLQJWKH
bronze smithy. Yet, while these objects on their own do not provide much information, together
they could be indicative of metalworking. Archaeologists may assume, or at least be watchful of,
the presence of a metalworking locus on the basis of a distinct toolkit. This toolkit could consist
of all the abovementioned equipment but most likely would comprise an anvil, stone hammers,
some whet- and polishing stones and maybe some implements for decoration. If several of these
implements from a metalworker’s toolkit are found on the same site, possibly together with other
FOXHVVXFKDVEURQ]H V  VFUDS KHDUWKVDQGEXUQHGFOD\LWZRXOGPRVWGHÀQLWHO\EHZRUWKZKLOHWR
study the tools more thoroughly on use-wear to see if any metalworking traces remain.

8.9

Concluding remarks on the tools of the smith

Table 8.1 shows, besides the evidence that would remain from melting and casting, all the artefacts
that may be related to metalworking. In this table a distinction has been made between the preservation and expectation. The former is the probability that these objects are preserved in the ground,
ZKLFKFDQEHGHGXFHGWRDFHUWDLQGHJUHH7KHODWWHUH[SHFWDWLRQDOVRWULHVWRDFFRXQWIRUD¶KXPDQ
factor’. That is, the possibility that they are found, recognized, and interpreted as metalworking tools
by archaeologists. As we have seen in both chapters 7 and 8, part of the problem may lay here.
As mentioned above, only a few of the implements listed are typical for metalworking. A hoard
like the one from Deurne (Butler 1963a, 126 ), containing two chisels and a gouge, is therefore
nothing more then a hoard containing craftsman tools with a tentative indication that they may have
also had something to do with metalworking. The scholar studying woodworking, however, would
suggest that they are woodworking tools.

 7KHHQLJPDWLFLURQDZOWUDFHUIRXQGLQ(PPHQPD\KDYHIXQFWLRQHGDVDGHFRUDWLYHWRRO 9DQGHU:DDOV 
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The conclusion from this chapter seem to reconcile with an observation made by Costin that the
tools used in non-industrialized craft production were
“tools either made of perishable materials or were nearly identical in form to tools (such as cutting
LPSOHPHQWVSHUIRUDWRUVSROLVKHUVVFUDSHUVJULQGLQJVWRQHVDQGKDPPHUVWRQHV XVHGLQRWKHU
activities” (Costin 2001, 294)
In constructing a toolkit I have tried to tackle this problem. I think this toolkit, in contrast to single
objects, is a much stronger indication and argument for the presence of metalworking.
Use-wear analyses and experimental archaeology could proof extremely useful here. Although
the tools may have served several functions at the same time, metalworking may leave distinct traces
on the hammers, anvils, whet- or polishing stones and this could help archaeologist to recognize
them as metalworking tools. Alas, as long as we cannot recognize traces of metalworking, these
ÀQGVUHPDLQDQindication and not evidence for metal production.
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9.1

Conclusions: Bronze Age metalworking in
the Netherlands

Introduction

I this thesis I have tried to look at both the social as well as the technological organization of
metalworking in the Bronze Age, with particular reference to the Netherlands. My approach entailed
a re-evaluation of the current theories on metalworking, which I believe to be unfounded and
one-sided: they tend to disregard production of everyday objects of which the most prominent
example is the axe.
With the use of data from metalworking debris found at other sites in North-West Europe, experimental archaeology and a literature study, a less one-sided approach is postulated. Furthermore,
I have looked upon the processes and tools that comprise metalworking and if, and how, these can
be traced by archaeologist. I have tried to found all these aspects on archaeological data as much as
possible. Experimental archaeology was also of importance, especially in chapter 7. The last two
chapters (7 & 8) examined the legacy that the bronze smith would have left during the practising of
KLVFUDIW)RUWKHWRROV,KDYHFRQVWUXFWHGDPHWDOZRUNLQJWRRONLW7KHVHÀQGLQJVDUHVXPPDUL]HGLQ
table 8.1 and may help archaeologist to recognize the production locus of the smith.

9.2

Who crafts? How is metalworking organized socially and what can we say
about the social position of the smith?

Current theories / former research
Theories on the organization and social position of the Bronze Age smith appear mainly to be
founded on ethnographic examples or are a continuation of the grand-narrative styles, started by
Childe, in which bronze and hence the bronze smith play a central role. While the detribalized and
itinerant smith presented in the works of Childe has been dismissed, the social position of the
smith still seems to be painted in terms of specialization, specialism, skill, knowledge and rituals. In
order to study whether this image on the Bronze Age smith holds true in the archaeological record,
,KDYHÀUVWGHÀQHGZKDWWKHVHWHUPVPHDQDQGKRZWKH\FDQEHXVHG
Theoretical approach
Ritual and the recognition of ritual in the archaeological record appear to be the most problematic.
'HÀQLQJULWXDOEHIRUHKDQGPHDQVWKDWHWLFFDWHJRUL]HVDUHFRQVWUXFWHGDQGRQHFDQGRXEWZKHWKHU
these tell anything about how prehistoric people perceived their world. In this manner, ritual
EHFRPHVDQDQDO\WLFDOWRROWRVXUYH\WKHDUFKDHRORJLFDOGDWDDQGSDWWHUQVDUH¶FRQVWUXFWHG·UDWKHU
than actually apparent from the data. The archaeological record should be engaged in an emic
way as much as possible for the categories that were made and meant something to prehistoric
people are the most informative to archaeologist. Interpreting patterns will remain an etic practice,
however, because it is done by us.
The ritual and domestic are by no means clear-cut categories. Rather they tend to be interwoven.
Technology in small-scale societies is often regulated and organized by what we would call rituals.
Nonetheless, to the people involved both the ritual as well as the functional acts are all part of
one and the same process. This does not mean that archaeologist cannot use the term ritual. If a
VSHFLÀFDFWLVVLQJOHGRXWZHPD\ZHOOGHVFULEHLWDVDULWXDO+RZHYHUWKLV¶DFW·VKRXOGDOVREHSODFHG
in its context, which often is a mundane practice. Depending on the level (context) on which the
interpretation takes place, it will always be partly concealing and partly revealing.
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The core idea of specialization is that fewer people make a class of objects than use it. To be
able to make a distinction between household production and workshop production I have added
WRWKLVGHÀQLWLRQWKDWVSHFLDOL]DWLRQLVDOVRDERXWWKHVHSDUDWLRQRI WDVNVZLWKLQDVRFLDOV\VWHP1R
absolute measurement on the level of specialization can be made, but we may discern degrees which
range from full-time (workshop) to part-time (household) smith. Specialization is not to be confused with specialism. Being a specialist or master smith is about skill and does not inherently mean
specialisation. Although it is likely that the full-time smith is more skilled, production might limit
itself to simple everyday tools. To determine the skill or quality of an object is a highly subjective
assessment. Hence, no methodological practice can be established to make absolute measurements
on specialism. Nonetheless, it is possible to distinguish objects relatively from each other. Producing
a functional axe requires less skill than the production of a ceremonial sword. For the latter it is
also more conceivable that rituals were involved, as production of prestige goods often encompass
FHUWDLQULWXDOV/DVWO\VNLOOLVQRWWREHFRQIXVHGZLWKNQRZOHGJH:KLOHWKHODWWHUPD\EH¶DYDLODEOH·
WKHÀUVWFDQRQO\EHOHDUQHG
The archaeological record
I have argued that the highly specialised image of the bronze smith appears to be unfounded and
stems from our view on metal and its value. This view is biased by scholarism, the archaeological
record and the pre-occupation with a special class of objects. The ritual aspect of metalworking is
often stressed, but when scrutinized, there is very limited archaeological evidence that metalworking
LQGHHGZDVDULWXDOSUDFWLFH1RGLVWLQFWSDWWHUQRI ¶ULWXDO·PHWDOZRUNLQJFDQEHGLVFHUQHGIURPWKH
available archaeological data. From ethnographic and anthropological examples it has become clear
that metalworking may have been ritualized to some extent, but I doubt whether this differs from
any other technology that was practised in the Bronze Age. It is not metalworking an sich for which
rituals were needed, but the production of a special class of objects (prestige goods), with political
and powerful meaning (cf. Helms 1993). These objects can be made from any kind of material.
Objects like the Trundholm Chariot or the sword from Jutphaas are objects that may have seen
rituals during their production and these would probably have been made by a specialist. The bulk
of bronze objects produced in the Bronze Age, however, are regular tools such as the axe, for which
it is unlikely that specialist metalworkers and rituals were involved. A very large part of the producWLRQRI PHWDOWRROVPD\KDYHEHHQGRQHE\¶QRUPDO·IDUPHUVQH[WWRDUDQJHRI RWKHUFUDIWV
As I have argued in chapter 2, it is very important to distinguish between smelting and melting.
)RUWKHÀUVWLWLVPXFKPRUHFRQFHLYDEOHWKDWVSHFLDOLVWNQRZOHGJHLVQHHGHG%DVLFPHWDOZRUNLQJ
PHOWLQJ LVSRVVLEOHZLWKRXWKDYLQJLQWLPDWHNQRZOHGJHRI VPHOWLQJÁX[RUDOOR\V0HOWLQJDSLHFH
of bronze and pouring it in a form requires mostly pyrotechnical skills, which had been around for
several thousands of years.
The data presented in appendix 3 does not show any evidence for the presumed relation
between elites and metalworking as no correlation between elites and specialist metalworking can
be discerned. Specialization may be tentatively surmised; there are some sites on which a workshop
(area) has been discovered. Though, it remains debatable whether the considerable amount of
metalworking debris found on some sites resulted from large-scale metalworking practices or is the
outcome of either a hiatus or very good preservation.
What can we say?
The negative evidence for the specialist, high status image of the smith does not mean that no
specialist metalworkers were present in the Bronze Age. Even the theory of an itinerant smith
may still hold some truth. Travelling long distances does not seem have presented a problem for
Bronze Age people. Rituals may also have been involved, either in the production of a special class
of objects or as a form of technological organization. There is also evidence for metalworking
on specialized locations such as the Kings Stables in Ireland. These are the exceptions however,
and no clear pattern can be discerned. Hence, I am inclined to interpret the negative evidence
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otherwise. Looking at the evidence of metalworking debris in context (appendix 3) and adhering
to the discussion both from chapter 3 and 5, metalworking in general should be seen as a mundane
and common practice. As argued in this thesis, knowledge of a basic metalworking technology; i.e.
melting and casting an object like an axe from a piece of ingot bronze, was available to many from
an early stage onwards. The lack of evident smith burials could also be explained as a case in point
for how metalworking was perceived by Bronze Age people. If the smith truly was a special person,
with according high status and power over the arcane practices of metalworking, why is this not
transferred to the grave? The status of warrior or chief does seem to be stressed clearly by Bronze
$JHVRFLHWLHVZKHQEXU\LQJWKHLUGHDWK7HQWDWLYHO\WKLVPD\EHDQLQGLFDWLRQWKDWWKH¶ZDUULRUVWDWXV·
ZDVPRUHLPSRUWDQWWKDQD¶VPLWKVWDWXV·RUHYHQWKDWEHLQJDVPLWKZDVQRWDERXWVWDWXVDWDOOEXW
should rather be seen as a normal craft amongst others.
As to the question whether it likely that several Bronze Age communities in the Netherlands
were practising metallurgy, I see no reason why this could not have been the case. Determining
ZKHWKHUWKH\ZHUHVSHFLDOLVWRULI DQ\ULWXDOVZHUHLQYROYHGLVPRUHGLIÀFXOWKRZHYHU*LYHQWKDW
PHWDOZRUNLQJLQWKH1HWKHUODQGVKDVEHHQVXUPLVHGPRVWO\RQWKHJURXQGRI ¶ORFDOD[HV·ZHDUH
PRVWOLNHO\GHDOLQJZLWK¶HYHU\GD\·VPLWKV+HQFH%XWOHU·VREVHUYDWLRQWKDWWKHUHZHUHDJRRGO\
number of small producers working for local offset areas (Bulter & Steegstra 2001/2002, 265)
appears valid. Production most likely was in the hands of several craftsmen who practiced the craft
RI PHWDOZRUNLQJQH[WWRRWKHUFUDIWVDQGWKHSORXJKLQJRI WKHLUÀHOGV$ZRUNVKRS i.e. large scale
production) is unlikely to turn up in the Netherlands. The production locus of the metalworking is
to be expected on the farmstead or even in the house itself as only house-hold production may have
occurred in the Netherlands.

9.3

How does metalwork production work technically? And how does this
process manifest itself in the archaeological record?

Supply
It seems very unlikely that a regional bronze industry could have existed without a surplus of
EURQ]H1RWFRQÀQLQJRXUVHOYHVWR¶WUXH·LQJRWIRUPVZHFDQFRQVLGHUWKHVXSSOLHVDVVXEVWDQWLDO
:LWKWKHGHÀQLWLRQRI LQJRW,KDYHSURSRVHGLQFKDSWHUQRWRQO\VFUDSEXWHYHU\SLHFHRI EURQ]H
could have been re-melted if it was not given a special meaning that prevented the object from
disappearing in the melting-pot. I have argued that the bronze depositions that came down to us
represent only a fragment of the bronzes in circulation. They should be seen as the exceptions,
which for some reason escaped the melting-pot. The most common biography of bronzes in the
Bronze Age would have probably been to end up in the melting-pot. How many times this would
have happened remains elusive. Most of the bronzes entering the Netherlands were probably commodities, operating in a short-term exchange. However, most of the objects known to us represent
long-term, gift exchange: they have been deposited. The conclusions taken from chapter 6 are that
bronze supply was abundant and although the Netherlands lack any copper resources, supply is
therefore not seen as a counterargument for local production.
Melting and casting and the tools of the smith
Besides the social organization, the bronze smith and his practice is characterized by the tools of
his trade. Chapters 7 and 8 dealt with the process of metalworking and the tools needed. Table 8.1
VXPPDUL]HVWKHÀQGLQJVIURPWKHVHFKDSWHUV0HWDOZRUNLQJDSSHDUVWREHH[WUHPHO\GLIÀFXOWWR
indentify from the archaeological record. Evidence that may directly be linked to the melting and
casting of metal, such as furnaces, moulds and crucibles, leave only ephemeral traces. More permanent artefacts are the tools that the smith may have used. Hammers and anvils made from stone or
bronze are likely to survive in the ground. Wet- and sharpening stones would have been used and
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possibly small metal implements for decorating. The problem with these objects is that while awls,
chisels, anvils and hammers are likely to have been in the possession of a bronze smith they could
also have been used in several other crafts and the association with metalworking can therefore only
WHQWDWLYHO\EHVXJJHVWHGEXWQRWFRQÀUPHG,I VHYHUDORI WKHVHWRROVIRUPHWDOZRUNLQJDUHIRXQG
on the same site they nonetheless may provide a good indication that metalworking took place.
Only the objects involved in the melting and casting process can convincingly associate a site with
metalworking however. Moulds, crucibles, casting jets or bronze droplets are clear-cut evidence if
found in context. Unfortunately, as I have concluded in chapter 7, the process of melting leaves
little traces in the ground and metalworking debris is only very scarcely found. Besides, recognition
and dating these objects is also problematic.
Finding the production locus of the bronze smith by metalworking debris alone might prove
GLIÀFXOW(YLGHQFHIRUPHWDOZRUNLQJLQWKH1HWKHUODQGVLVPRVWOLNHO\WREHIRXQGLQWKHWRROVRI WKH
smith rather than the furnaces, moulds or crucibles. Use-wear and function analysis, supplemented
by experimental archaeology, to associate these tools with metalworking, may prove very helpful.
I think here most progress in archaeometallurgical research in the Netherlands, and North-West
Europe, can be gained.

9.4

Discussion and further research

I have opted for a rather radical change of perspective for metalworking. The truth is far more
complex, however. How metalworking was perceived and to whom the knowledge was available
most probably changed during the course of the Bronze Age, becoming more widespread as more
bronze became available. Several degrees of specialism must have existed, from the farmer who
haphazardly produced a new axe to the smith involved in the production of the Plougrescant-Ommerschans sword. Whether these smiths worked independent or attached to a certain group or elite
LVGLIÀFXOWWRVD\0HWDOZRUNLQJPD\DOVRKDYHEHHQDJURXSHQGHDYRXULQVRPHFRPPXQLWLHV$OOLQ
all, variability seems to describe the organization at best (cf. Levy 1991; Rowlands 1971) and a single
LPDJHRI DEURQ]HVPLWKFDQQRWEHIRUPHG(WKQRJUDSKLFUHFRUGVFRQÀUPWKHVHREVHUYDWLRQV
although also in this discourse, a bias towards the research of production of prestige objects can be
found:
“In Borneo, whilst every village has a smith who makes and repairs tools, very few smiths are
particularly good at making swords and spears and the products of those that are, are widely
traded” (Marschall 1968, 134).
7KLVWKHVLVKDVEHHQDÀUVWDWWHPSWWRORRNIRUWKHEURQ]HVPLWK\LQWKH1HWKHUODQGVRQWKHEDVLV
of direct evidence. In some aspects it is therefore a general approach and many questions remain
unanswered or unaccounted for. For instance, not much attention has been given to the aspect that
the metalworking intensity, its meaning and the availability of knowledge may have changed during
the course of the Bronze Age. Furthermore, I was only able to brush the topic of how technology
works in non-industrial societies. Much more research can be done here.
A more systematic approach to metalworking is needed, from the selection of ore, ore extraction, the benefaction, processing and distribution of ore, smelting, distribution of raw material,
melting, alloying, casting, the skill and techniques needed for different objects, the circulation and
use of the objects and the extent of re-melting. A chain-operatoire may provide the basics for such
a systematic approach.
A reappraisal of the local axes recognized by Butler might also be valuable. Can we really
assume that they were made locally on the basis of style? If so, metallurgical examination is needed
to determine their production techniques. Facilities like the Technical University in Delft have the
knowledge and equipment to perform such research and together with archaeological research
this might be an extremely useful research as we may then be able to determine whether clay, sand
or stone moulds were used, and if the bronzes were hammered cold or hot and annealed or not.
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A major drawback of this study is that it is destructive; a small example has to be cut out of the
bronze object.
On the subject of the tools of the smith; I think it is here were the most progress can be gained
in the search of a production locus of metalworking in the Netherlands. With help from experimental archaeology, function and use-wear analysis we might be able to proof that certain tools
were used in metalworking activities. A site like Meteren-de-Bogen has yielded far more evidence
that may be associated with metalworking than only the small droplets of bronze. The anvil stones,
whetstones and polishing stones may bear traces of metalworking, but as no thorough research has
been undertaken so far in use-wear analysis of metalworking traces, they remain undetected. The
IDFWWKDWPDQ\DUWHIDFWVPD\KDYHVHUYHGDVPXOWLSXUSRVHWRROVPD\SURYLGHGLIÀFXOWLHVDQGDSLORW
study is necessary to see whether metalworking traces are evident enough to be discerned. I would
most gladly like to undertake such a study.
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Appendix 1: Experiment 1, Archeon
This experiment was performed by Jeroen Zuiderwijk, an experimental bronze caster at Archeon. A
VPDOOÁDWD[HZDVFDVWLQDFOD\PRXOG)ROORZLQJLVDGHVFULSWLRQRI WKHSURFHVVDQGWKHWRROVXVHG
to perform the melt and cast.

 ȋ ǤȌǤ

The furnace
The furnace used during the experiments in Archeon is around 50 centimeters long, 15 wide and 10
deep. The linings are strengthened with clay. The linings are made from a mixture of clay, sand and
horse dung. The sand and dung prevent the clay from bursting. Three of these walls are vertical.
The fourth, opposite to where the crucible and the tuyere are, is placed at a slightly sloping angle so
WKDWUHPRYLQJWKHFUXFLEOHIURPWKHÀUHLVHDVLHU7KHFOD\OLQLQJVDUHEDNHGE\WKHÀUHEXWRQO\XS
WRDWHPSHUDWXUHRI DURXQGÜ&GHSHQGLQJRQWKHLUSRVLWLRQ7KHSLHFHRI FOD\OLQLQJULJKW
EHORZWKHWX\HUHZKHUHDLULVEORZQVWUDLJKWLQWRWKHÀUHVKRZVWUDFHVRI YLWULÀFDWLRQLQGLFDWLQJ
higher temperatures.
Bellow
A system is used where two bellows press air trough one air-pipe. This is possible because of the Yshape of the wooden air pipe. The leather sacks of the bellows are not sewed together, but are kept
tight by slats, making it possible to open and close the bellows. New air is not sucked in through the
WX\HUHEXWOLWHUDOO\¶JUDVSHG·E\RSHQLQJXSWKHEHOORZ,QWKLVPDQQHULWQRWRQO\VROYHVWKHSUREOHP
of hot air entering the bellow, operating them is also made considerably easier. This operation was
SHUIRUPHGE\WKHDSSUHQWLFH0RVWLPSRUWDQWO\LVNHHSLQJDFRQWLQXRXVDLUÁRZWRVXSHUKHDWWKHÀUH
and keep it at the same high temperature.
Airpipe
7KHZRRGHQDLUSLSHXVHGLQWKLVH[SHULPHQWZDVEDVHGRQDQDFWXDOÀQGRI VXFKD<VKDSHGSLSHLQ
Hjortspring, Denmark. This pipe is dated to the Iron Age (350 B.C; Crumlin-Pedersen & Trakadas
2003). The archaeological example is hollowed out, but to make the production of the pipe easier,
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Ǥ     Ǥ
  ȋȌǤ

a groove was cut into the Y-shaped wood used for the experiment. Covering it with leather and
sewing it close made sure that no air could escape. The tuyere is attached to the end of the pipe.
Tuyere
The tuyere used is an elbow tuyere made from the same material as the crucible. Its round shape
was made by rolling clay around a stick. Rolling the stick made the tube of clay wider on one side
XQWLOLWFDPHRII1H[WWKHVLGHWKDWLVSODFHGDERYHWKHÀUHLVEHQWDQGDVPDOORSHQLQJZLWKDVKDUS
edge is made. This is done force the air trough a small opening in order to provide a very localized
DQGSRZHUIXOGUDXJKWWKDWSHQHWUDWHVWKHÀUHGHHS
Crucible
The crucible in the experiment is made from white-baking pottery clay. Despite its heat-resistance
PD[Ü&DFFRUGLQJWR-=XLGHUZLMN WKLVFOD\LVQRW\HWVXLWDEOHWRPDNHDFUXFLEOH,WLV
tempered with charmotte, silver sand (40 – 50 %) and horse dung (10%). The sand reduces some of
WKHVWUHVVHVWKDWDFWXSRQWKHFUXFLEOHZKHQKHDWHG,WDOVRYLWULÀHVGXULQJWKHVXSHUKHDWLQJRI WKH
ÀUHE\ZKLFKFUDFNVWKDWIRUPLQWKHFUXFLEOHDUHKHOGWRJHWKHU7KHGXQJKDVDVLPLODUIXQFWLRQDQG
acts as a binding material. The crucible used in the experiment has an extension at the back with a
KROHLQLW$VWLFNFDQEHLQVHUWHGLQRUGHUWROLIWWKHFUXFLEOHIURPWKHÀUH2QDYHUDJHDFUXFLEOHZLOO
last up to 15-20 casts depending on where the cracks occur.
Mould
The mould is made from local clay. I do not have information on tempering material. A model of
WKHÁDWD[HLVSUHVVHGLQWRWKHFOD\DQGWKHPRXOGLVEDNHG%HIRUHLWVXVHLWLVSUHKHDWHGDJDLQ
This serves two functions: it reduces the thermal shock and it vaporizes any moisture in the clay.
If the clay mould contains too much moisture this may result in a bad cast, because the steam will
produce small holes in the cast. There is even the possibility that the mould cracks or burst. By
SODFLQJWKHPRXOGQH[WWRWKHIXUQDFHRULQWRDVHSDUDWHR[LGL]LQJÀUHDQGKHDWLQJLWIRUDWOHDVW
hours at 700-800 0C, the mould is prepared for the cast.
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Melting and casting.
Melting and casting takes place inside the hut with a thatched roof. In the 8 years of bronze casting
WDNHQSODFHKHUHLWQRWRQFHFDXJKWÀUH:KHQQHZFRDOVDUHSXWLQWRWKHÀUHKRWSDUWLFOHVGR
HVFDSHIURPWKHÀUH+RZHYHUDYHU\SHFXOLDUDQGQDWXUDO¶VROXWLRQ·IRUWKLVSUREOHPLVIRXQG,I 
the hot particles do reach the roof spider webs stop them. This technique seemed to work perfectly.
Bronze is put into the crucible and placed in the furnace right under the tuyere, coals are put around
and over it. The coals by itself will burn at a temperature of around 900 °C, but to melt the bronze
a temperature of around a 1000 °C is needed.1 The smith himself actually prefers a temperature
of 1200 °C, which makes the pouring easier, to ensure a good cast. A couple of hundred grams of
bronze take around 20 minutes to become liquid and ready for the cast. The furnace is superheated
E\WKHXVHRI EHOORZV2EVHUYLQJWKHFRORURI WKHÀUHURXJKO\WHOOVWKHEURQ]HFDVWHUWKHWHPSHUDWXUH$QRUDQJHJORZLQGLFDWHVDWHPSHUDWXUHRI DURXQG&DYHU\ÀHUFHZKLWH\HOORZLVKFRORU
indicates a temperature reaching over 1100 °C. During the heating process, the moulds are placed
QH[WWRWKHÀUH2QHRI WKHPRXOGVIURPWKHH[SHULPHQWSODFHGWRFORVHWRWKHFHQWHURI WKHKHDW
source and therefore heated rather fast, split in two before anything was done with it.
When casting, the mould is placed between two sticks (whitties) and placed at a slight angle. This
makes it possible for the air to escape when metal is poured into the mould. This is necessary, because otherwise air can not escape the mould and will form small air holes in the cast object. When
pouring the metal in the mould a stick is held on the crucible to keep pieces of charcoal and debris
IURPÁRZLQJRXW3LHFHVRI FKDUFRDOFDQGLVUXSWWKHFDVWLQJSURFHVVE\EORFNLQJWKHÁRZRI EURQ]H
in the mould. Pouring has to be done fast, the liquid bronze will start to coagulate immediately.
None of the bronze is wasted. If the cast fails it will be re-melted. Runners and pieces of bronze
removed from the cast afterwards, or small droplets of bronze that fell next to the mould, will all be
used again. The clay mould is destroyed most of the times. Occasionally it opens up perfectly and
can be used again, but this is not intended. A good casting from good bronze (containing around
10 % of tin) will have gold like colour. If there is less tin in the alloy the colour will appear more
FRSSHUOLNH$VPDOOGDJJHUZLWKDQLFH¶JROGOLNH·FRORXUZDVUHPHOWHGEHFDXVHWKHFDVWIDLOHG,W
was heated again at a much higher temperature and for a longer period. The axe, cast from it the
second time, had a considerable more copper like colour. Clearly, the bronze was heated too long
making the tin oxidise and evaporate. Observations like these may also have guided the Bronze Age
smith during the practice of melting and casting bronze objects.

1 This, of course, is dependent upon the sort of alloy and the percentages in which the different metals occur in the alloy.
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Appendix 2: Metallurgy related artefacts and
debris from the Netherlands

ǡȋƬ͙͟͡͡Ȁ͙͡͡͠ȌǤ

2.2

Moulds

Buggenum-Meuse, fragment of bronze half-mould for palstave.
Dimensions
Present length: 12,5 cm
Width: 6,4 cm
Blade width of negative: 5,2 cm
Dating
Middle Bronze Age – Late Bronze Age
The mould
The mould was supposedly found with a palstave, which, according to Butler, could have come
from this mould (Butler 1973, 325). Nonetheless, in the catalogue this axe is not mentioned
anymore in association to this mould and the mould is assigned to type AXP:P/\ (palstave with
WUDSH]HVKDSHGEODGHV EXWZLWKUHYHUVHEHFDXVHLWZRXOGEHPRGLÀHGVRPHZKDWE\KDPPHULQJDQG
sharpening (Butler 1997-1998, 227). No examples of this type of axe are known in the Netherlands
(Op. cit, 271). The mould has a remnant of a lug for slotting into a hole of the missing half of the
mould. Four radial thin ribs decorate the outside of the mould half connected by a thin rib at the
base.
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Context
The mould was dredged from the Meuse, near Haelen, Gemeente Buggenum, Limburg
(197.500/360.500), together with a palstave (Cat No. 394). The fact that it is a river found may
indicate that it was deliberately deposited, like many other bronzes (cf. Fontijn 2002). It is unknown
whether the mould was used locally, broke and was subsequently deposited, or that it represents
nothing more than a piece of scrap material.
References
Fontijn 2002, 138, appendix 8
%XWOHU 6WHHJVWUDÀJ&DW1RV
Butler 1973, 322, afb. 1.
%URQJHUV :ROWHULQJSÀJ EXWDVFULEHGÀQGVSRW5RHUPRQG
De Laet 1982, 430-431
Wielockx 1986, Cat. No. Hi2b
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Cuijk, clay mould fragments

ȋ ͚͚͘͘Ȍ

Dimensions
Fragmented
Dating
Middle Bronze Age
The mould
Information on this mould has not been published properly yet. Merely a small description by
)RQWLMQ  LVDYDLODEOHZKRKLPVHOI ZDVRQO\DEOHWRVWXG\DSODVWHURI WKLVÀQG7KHPRXOG
LVVHYHUHO\GDPDJHGDQGIUDJPHQWHGEXWFRXOGEHUHFRQVWUXFWHGDVFDQEHVHHQLQWKHÀJXUH,WLV
half of a two piece mould. Nonetheless it is hard to say what kind of object could be formed in
this mould. Fontijn gives three possibilities; a sword, spear or dagger, of which the latter is the most
OLNHO\7KHPRXOGLVWHPSHUHGZLWKD¶JOLWWHULQJ·PLQHUDOZKLFKPLJKWEHELRWLWHRUPXVFRYLWH
Context
The fragments were found somewhere around Cuijk (Noord-Brabant) by an amateur (Jo de Wit)
and allegedly came from a pit, in which coarse-tempered shards were found as well. These could be
dated to the Middle Bronze Age.
References
)RQWLMQÀJDSSHQGL[
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Havelte, half of a bronze mould for socketed axe

  ȋƬ͚͘͘͝Ȁ͚͘͘͞ȌǤ

Dimensions
Length: 14 cm
Width: 6,8 cm
Dating:
Late Bronze Age
The mould
Half-mould for casting a socketed axe with. It has a cylindrical mouth and the inside is ribbed.
There are nine dowel holes for keying in with the other half of the mould. A D-shaped loop can be
found on the outside of the mould. A plaster has been taken from this mould.
Context
7KHPRXOGLVDVWUD\ÀQGIURP+DYHOWH5XLWHUZHJ1RRWKHUIHDWXUHVKDYHEHHQUHFRUGHG+RZHYHU
DUHPDUNDEOHRWKHUÀQGDVVRFLDWHGZLWKPHWDOZRUNLQJKDVEHHQIRXQGLQ+DYHOWHKHW/RN VHH
DSSHQGL[ +HUHWZRVRFNHWHGD[HVDQ8UQÀHOGNQLIHDQGDFDVWLQJMHWZHUHGLVFRYHUHG:KHWKHU
this is coincidence or has anything to do with a probable production locus of a Bronze Age smith
VRPHZKHUHLQWKHDUHDLVGLIÀFXOWWRVD\
References
%XWOHU 6WHHJVWUD&DW1RÀJ
9HUVODJQR
Y+HHPVNHUFN'NHU )HOL[SO
%XWOHUÀJDQG
Butler 1963, pl. XII: 6-8
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Ittervoort, a possible mould?

 ȋ͚͘͘͟ȌǤ

Dimensions
Fragment 1:
Present length: 22 cm
Max. width: 10,5 cm
Thick: 10 cm
Fragment 2:
Present length: 12,5 cm
Width: 10,5 cm
Thick: 11, 5 cm
Dating
Late Bronze Age – Early Iron Age.
0RXOGRUÀUHVWDQG"
These two fragments most probably make up what is an oblong earthenware object. In one of
the long sides of fragment 1 a right angled groove can be found, at least 14,5 cm long, 2,5 deep
and approximately 2,5 cm deep. The same groove can be found in fragment 2. Here the groove is
somewhat slanting and has a (rest)length of 4 cm, a width of 1,5 and a maximum depth of 2 cm.
Both fragments are secondarily burned.
$OWKRXJK,KDYHQRWEHHQDEOHWRVWXG\WKHREMHFWÀUVWKDQGHG,WHQWDWLYHO\VXJJHVWWKHSRVsibility of a mould. The original interpretation from the excavation report states that this object is
DÀUHVWDQG 'UHQWKet al. 2007, 119-120). Drenth comes to this conclusion on typological grounds
(although no parallels are given). He also states that he has no clue as to the function of the groove.
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I think that this groove and the minimal height of the object argue against an interpretation as
ÀUHVWDQG7KHJURRYHPD\DFWXDOO\EHDQHJDWLYHRI DEURQ]HREMHFWPRVWOLNHO\DQLQJRW$SDUDOOHO
RI VXFKDPRXOGPD\EHWKHPRXOGIRXQGLQ5RWWD VHHÀJXUH 



ȋȌ
ȋ͚͘͘͜ȌǤ

Context
The objects were found in feature 359 during the excavations at Santfort-Ittervoort (Limburg). This
feature is dated to the end of the Bronze Age - (Early) Iron Age. It yielded several other intriguing
ÀQGVVXFKDVDQHDUFRPSOHWHSRWZLWKRUJDQLFWHPSHULQJDQGDSHFXOLDUGHFRUDWLRQWKDWPD\EHDQ
LPSRUW7KHH[FDYDWRUVWKLQNWKDWWKLVIHDWXUHDQGWKHÀQGVWRJHWKHUZLWKVRPHRWKHUIHDWXUHVIURP
structure 1 and 2 may be part of a ritual burning of pottery and the destruction of a house (Drenth
et al.  6HYHUDOSRVWKROHVZHUHFRPSOHWHO\ÀOOHGZLWKVHFRQGDULO\EXUQHGSRWWHU\DIWHUWKH
post was removed.
7KHSRVVLELOLW\WKDWWKHREMHFWLQTXHVWLRQLVDPRXOGPD\EHFRUURERUDWHGE\VRPHRWKHUÀQGV
at this site which indicate that at least metal was present, but metalworking may also have been part
of the activities at this site. The bronze needle found in feature 54 and part of a bronze ring from
feature 45 indicate that bronze was present at this site. Furthermore a casting jet was found during
the excavation (see appendix 2.2), a strong indicator for metalworking activities.2
References
Drenth, E., H. Heijmans & D. Keijers, 2007.

2 Unfortunatly the excavation is poorly documented. The casting jet was found with a metaldetector, but the exact location
within the research area is unknown. The bronze needle disappeared during the excavation.
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Oss-Horzak, fragment of clay mould for multiple objects.

ǤǦǡǦȋ   ǡȌǤ

Dimensions
Present length: 11,5 cm
Width: 11 cm
Thick: 4 cm.
Dating:
Middle Bronze Age B
The mould
The mould appears to be a fragment of what used to be at least a two piece mould. In both sides
of the recovered mould piece objects are carved. I will address the mould by each side, according to
the main object that can be cast in it; i.e. the axe-side and the pin-side.
The axe-side shows that a small palstave could be cast in this mould. It is carved out of the clay,
partly cutting off the negative of an arrowhead. Next to these are two arrowheads in a row with a
VLQJOHEDUE VHHÀJXUH 7KHSDOVWDYHWKDWFRXOGEHFDVWIURPWKLVQHJDWLYHLVRI DW\SHWKDW%XWOHU
ZRXOGDGGUHVVDV¶UHJLRQDO·EHORQJLQJWRWKHJURXSRI SDUDOOHOVLGHGSDOVWDYHV $;33?%XWOHU
6WHHJVWUD)RQWLMQ 7KHÁDQJHVRQLWVVLGHKRZHYHUDUHWKRXJKWWREHD
northern rather then a southern feature. The single-barbed arrowheads are in a row, indicating that
they were cast in series. The blade is very small though, and would probably need hammering after
the cast. Both the surface of the mould as well as the surface of the object negatives is blackened,
LQGLFDWLQJWKDWLWPD\KDYHEHHQLQFRQWDFWZLWKDÀUH7KLVPD\EHWKHUHVXOWRI SUHKHDWLQJRI WKH
mould before casting, which is needed to ensure that the mould will not crack (Coghlan 1975, 60-61;
see section 7.5; appendix 1). The pin-side is not blackened however, which may be the result of a
contra-mould covering this part. Another possibility is that the axe-side was covered in charcoal,
which prevents the bronze from sticking to the clay when casting (Drescher 1957, 58).
On the pin-side of the mould a negative of a wheel-headed pin can be seen. This gullies of this
QHJDWLYHDUHLUUHJXODUO\VKDSHGDQGYHU\QDUURZPDNLQJLWXQOLNHO\WKDWEURQ]HFRXOGKDYHÁRZQ
trough them successfully. It may either be that the other (missing) half of the mould contains a
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better negative, or that this wheel-headed pin was a failure and never cast (see below). If a pin was
cast in it, it would have needed hammering to lengthen the pin to its right length.
The possibility exist that both the axe-side as well as the pin-side had a contra-mould, making it
a three piece mould. The piece retrieved from the ground appears to be the uppermost part and is
slightly rounded off. The surface in which the negatives are carved is smooth and regular on both
sides. The long sides of the mould show horizontal grooves, which may be the result of ropes.
These grooves are absent on the short side. On possibility is that these ropes were used to fasten
the casting channel, which may have been situated at the short side in a small rounded depression
around the opening of the butt of the axe. The mould is entirely oxidized. It consists of very clean
FOD\WHPSHUHGZLWKELRWLWHDQGÀUHGWRDWHPSHUDWXUHRI DWOHDVW& )RQWLMQ)RQWLMQ
et al. 2002, 68). Iron particles are completely lacking. As iron particles can be found in all clay sediments around Oss, we may assume that that the mould was made from non-local clay and may have
been an import from afar. The fact that the arrowheads are cut off by the shape of the axe may
indicate that it was special clay, which was hard to come by and thus re-used as much as possible.
Context:
The mould was found during an excavation of a Roman cemetery in Oss-Horzak. Some Bronze
Age features were also discovered at this site. These consisted of some scattered pits which may
have belonged to a farmstead, although none was discovered, probably due to the fact that the
north part of the site was disturbed by recent building activities and the construction of a sewer.
On Friday the 27th of July feature number 19 in trench 63 was cut. An object was taken from the
SURÀOHMXVWEHIRUHOHDYLQJWKHÀHOG5LQVLQJWKLVREMHFWLWWXUQHGRXWWREHDPRXOG%HFDXVHWKH
H[FDYDWRUVLPPHGLDWHO\VDZWKHLPSRUWDQFHRI VXFKDÀQGWKHUHVWRI WKHSLWZDVVFUXWLQL]HGIRU
any other traces of metalworking. A high amount of charcoal, a number of pot shards, stones,
DQGDV\HWXQLGHQWLÀHGEXUQWFOD\IUDJPHQWVZHUHUHWULHYHG7DEHOOLVWVDOOWKHÀQGVIURPIHDWXUH
63.19. Unfortunately, half of the pit was already destroyed during the constructing of a sewer. No
DUFKDHRORJLFDOÀQGVZHUHUHSRUWHGWKHQ$OWKRXJKVDPSOHVRI WKHSLWZHUHVLHYHGWKURXJKDPP
sieve, no bronze droplets were discovered.
The pit was dated to the Middle Bronze Age B according to the shards (Fontijn et al. 2002). This
is now corroborated by a 14C dating of charcoal found in the pit, which is dated to 3160 +/- 50 BP
(GrN-27998).3 Only one other Bronze Age pit was found in the vicinity of feature 63.19. A cluster
of pits that also dates to the Middle Bronze Age B can be found 180 m away. There are no indications that these are associated with each other, besides that they are both dated to the same period.
Implications:
7KLVÀQGVHHPVWREHGLUHFWO\UHODWHGWRSURGXFWLRQ,WLVKDUGnot to interpret the high amounts of
FKDUFRDODQGWKHOXPSVRI ORDPDVUHODWHGWRWKHFDVWLQJSURFHVVSDUWLFXODUO\VLQFHVXFKÀQGVDUH
entirely missing from the adjacent Bronze Age features. Remarkable is the concentration of very
different objects that were apparently produced by the same smith; a regular tool of daily life, rare
arrowheads and a wheel-headed pin. It shows that the distinction between specialist and non-specialist cannot easily be made.
The non-native character of the clay and the amount of objects that can be cast in it has been
used to discuss the itinerancy of the smith again (Fontijn 2002, 141). However, the mould could
have easily be traded or exchanged without a travelling smith accompanying it. The fact that the clay
of the mould came from afar does not say anything about the smith who may have used it.
As proposed by Fontijn (2002, 141) it is possible that ornaments such as the wheel-headed pin
may have been copied locally. Another possibility is that the mould was imported but the pin-side
never used to cast. Rather, this suitable block of clay was used to carve other products in.

References:
Fontijn 2002, 138-140, appendix 8
Fontijn et al. 2002

3 Cal. BC 1527 – 1312 with 95 % probability.
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Roermond-Meuse: bronze casting half-mould for Helmeroth axes

Ǥ ȋƬ͚͙͘͘Ȁ͚͚͘͘ȌǤ

Dimensions
Length: 17,1 cm
Width: 5,9 cm at shoulder, 5,7 cm at base
Dating
Late Bronze Age
The mould
$SODVWHUFDVWKDVEHHQWDNHQIURPWKLVPRXOG VHHÀJXUH 7KLVW\SHRI D[HLVFDWDORJXHGE\%XWOHU
and Steegstra as type Helmeroth (AXT:helm). A projection on the mould would have housed a
clay funnel for pouring the molten bronze into the mould. There are three horizontal ribs on the
shoulder of the mould. There is a D-loop handle on the external face of the mould. The edges on
the inside show nine small lugs for keying with the other half of the mould which has not been
recovered.
Context
Dredged from the river Meuse near Roermond. Erroneously attributed to Maastricht (Butler
 EXWUHFWLÀHGODWHUE\WKHVDPHDXWKRU %XWOHU 6WHHJVWUD $VZLWKWKH
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%XJJHQXPPRXOGLWZDVIRXQGLQDZHWFRQWH[W:KHWKHUWKHPRXOGZDVDFWXDOO\XVHGLVGLIÀFXOW
to say. It ended up in the river Meuse and thus it is more informative on depositional practices than
bronze production.
References
Fontijn 2002, appendix 8
Butler & Steegstra 2001/2002, 303
Mariën 1952, 226
%XWOHUÀJ
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 ǣ Ƥ

ȋ Ǥ ǡǦ ǡǤ

Dimensions:
Length: 12 cm
Width: 5,6 cm
The mould
During the writing of this thesis a new discovery was made at an excavation in Someren, Waterdael
III. The object has not been studied in detail yet and the data published here are preliminary
observations by Henk Hiddink, who kindly provided me with the data.
The piece is a large fragment of one half of the mould in which the handle, bridge and part of
WKHEODGHRI DQXUQÀHOGNQLIHFRXOGEHFDVW7KHRWKHUKDOI RI WKHPRXOGKDVQRWEHHQIRXQG,W
appears to be made from baked loam. Two small air holes can be found on either side of the mould.
The slightly orange colored opening at the short side of the mould shows that it was actually used.
The break on the short side of the mould is ancient. It is unclear how big the missing part is and
this depends on how much of the blade was actually cast and how much was hammered out. It is
SRVVLEOHWKDWDODUJHSDUWRI WKHEODGHZDVFDVWEXWKDPPHULQJWKHEODGHWRLWVÀQDOVKDSHLVDOVRD
possibility, which would also increase its hardness considerably.
Context
The mould was found during large-scale excavations (14.4 ha) of Someren-Waterdael III. Apart
from a large cemetery dating to the Late Iron Age / Roman period and c. 150 medieval buildings
and well, several prehistoric sites were found. In the centre of the excavation there is a small
XUQÀHOGRI VRPHJUDYHV PDLQO\(DUO\,URQ$JHVRPH0LGGOH,URQ$JH 7KHPRXOGZDV
IRXQGLQDVPDOOSLW IHDWXUHÀQGQXPEHU VRPHPHWHUVQRUWKHDVWRI WKHXUQÀHOG
The oval-shaped pit measured 1.5 by 1 meter and was only 27 centimeters deep. No layers were
visible. It is not clear whether the pit was situated in a farm-yard. The area directly to the west
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could not be excavated because of ongoing construction work. The trial trenches made earlier
produced no features, however. In the area to the north and east several outbuildings, pits and two
house-plans were discovered. A prelimenary analysis of these features points to a dating in the Late
Bronze Age and Early Iron Age.
References
Hiddink, H.A., 2008.
Hiddink, H.A./E. de Boer, in prep.

Ƥ ȋ Ǥ ȌǤ
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2.2: Casting jets

Drouwenerveld, Gemeente Drouwen, Drenthe

ȋ ͜ǡƤǤ͜Ǥ͝ȌǤ

7ZRGHÀQLWHDQGWKUHHSRVVLEOHFDVWLQJMHWVFDQEHUHFRJQL]HGLQWKHKRDUGRI 'URXZHQHUYHOG
%XWOHUÀJ 7KHKRDUGPD\KDYHEHHQLPSRUWHGDVVFUDS
LQWHQGHGWREHUHPHOWHG7KHÀUVWFDVWLQJMHW 1R KDVWUHHUXQQHUVMRLQHGDUFKZLVH%HFDXVH
QR¶KHDG·KDVIRUPHGRQWRSRI WKHFDVWLQJMHW DVFDQEHVHHQLQ1RRUWKH+DYHOWHFDVWLQJMHW 
it is unlikely that a funnel was used to cast the bronze. We can only guess what kind of object was
cast that left this kind of casting jet. The second casting jet (No. 25) consist of only one runner,
which gets broader at the top. No. 26 also has only one runner which is surmounted by a disc-like
KHDGWKHVHFRQGUXQQHUVHHPVQRWWRKDYHIRUPHG,WLVGLIÀFXOWWRVD\ZKHWKHU1RLVDFDVWLQJ
jet or fragment of a broken object. If it is a casting jet it most probably represents only the top. No.
LVGHVFULEHGDVDPLVFHOODQHRXVXQGHWHUPLQHGIUDJPHQWERWKE\%XWOHUDVZHOODV9DQGH%URHNH
1RQHWKHOHVV,WKLQNWKLVPD\EHDFDVWLQJMHWWRRZLWKRQHUXQQHUDQGD¶KHDG·
Context
Although a small excavation was undertaken during the recovery of the pot and a second larger
excavation a year later, no other features or traces could be found (Kooi 1981).
References
9DQGHQ%URHNHÀJ
Butler & Steegstra 2003-2004, 267-269
%XWOHUÀJV
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Havelte, gemeente Havelte, Drenthe



  ȋ
͙͙͡͞et al. 1981).

,QDVPDOOKRDUGZDVIRXQGLQ+DYHOWH´KHW/RNµE\DIDUPHUZKRZDVSORXJKLQJKLVÀHOG
,WFRQVLVWHGRI WZRD[HVD&HQWUDO(XURSHDQ8UQÀHOGVRFNHWHGNQLIHDQGDFDVWLQJMHW
The casting jet
The casting jet was found inside one of the axes. It has two conical runners, each with a vertical
seam on each face. These are joined arch-wise and surmounted by a disc-like head. The casting jet
has a width of 4,6 cm and a height of 2,85 cm.
7KHD[HVDQG8UQÀHOGNQLIH
Both axes are well documented under Cat. No. 663 and 689 in the catalogue on socketed axes (Butler & Steegstra 2003/2004). Therefore, I will limit myself to a basic description. The axe in which
the casting jet was found is a socketed axe with face arches, multiple neck ribs and embellished with
DVDZWRRWKPRWLYHDURXQGWKHVRFNHW $;7$1U(PE 7KHVHFRQGD[HKDVIDFHDUFKHV¶ZLQJV·
one neck rib and no embellishment (AXT:AWiNr1). The knife is most probably an imported piece
IURPWKH$OSLQHUHJLRQDQGKDVDYHU\GLVWLQFW¶8UQÀHOG·GHFRUDWLRQ
7KHKRDUGFDQEHGDWHGEHWZHHQ+DOVWDWW%0RQWHOLXV9PRVWO\RQWKHEDVLVRI WKH
8UQÀHOGNQLIH
Context
7KHKRDUGLVDVWUD\ÀQG
References
%XWOHU 6WHHJVWUDÀJ$
%XWOHUÀJ
%XWOHUÀJ
Butler 1961, 207-212
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Heel, gemeente Beegden, Limburg
This casting jet has been found in an area southeast of the Heelderpeel. It measures approximately
4,5 cm in length and has 2 runners that are connected arch-wise. The casting jet has no obvious
¶KHDG·%HVLGHVLWVLPLODULW\WRRWKHUFDVWLQJMHWVWKHUHLVQRSRVLWLYHHYLGHQFHWRGDWHLWWRWKH%URQ]H
Age.
Context
There is no detailed information on where or how it was recovered, besides a note by Butler and
Steegstra where this casting jet is mentioned as a comparison to the one found in Havelte. Here, it
is mentioned that it was found with a metaldetector in scraped ground in a dredge area. Within a
FLUFOHRI PHWHUVIURPWKHVXSSRVHGÀQGVSRWRI WKHFDVWLQJMHWD0LGGOH%URQ]H$JHVHWWOHPHQW
:LOOHPV DQGWZR,URQ$JHVHWWOHPHQWVDUHORFDWHG 6FKUHXUVÀJ 
Reference
Schreurs 1990, 45, afb. 14.
Butler & Steegstra 2003/2004, 239

Ittervoort, Gemeente Leudal, Limburg
During excavations at Santport, Ittervoort a bronze casting jet was found with the use of a metal
detector. The casting jet measures around 5 cm. It can be dated, though with reserve, to the Late
%URQ]H$JHRU(DUO\,URQ$JHRQWKHEDVLVRI RWKHUÀQGVIURPWKLVVLWH
Context
8QIRUWXQDWHO\WKHH[DFWÀQGORFDWLRQRQWKHVLWHLVXQNQRZQ
Reference
Drenth, Heijmans & Keijers 2007, 121, afb. 45.

  ȋ͚͘͘͟Ȍ
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2.3: Crucibles

Kesteren- Woonwagenkamp, Gemeente Neder-Betuwe, Gelderland
A spoon-like earthenware object was found during a preliminary research at Kesteren, Woonwagenkamp, in advance of the Betuweroute (site 14). It measures 4,6 cm in length and 3,8 in width.
On one of the short sides an incision can be found. This might have been cut in order to pour
the molten metal. The rather small size of the object seems inconsistent with its possible use as a
crucible. Only a very small amount of metal could have been melted. If it is a crucible it is therefore
more likely that gold or tin was melted, rather than bronze. No additional research has been done to
see whether any particles of metal are left in the ceramics. No information on the color or state of
the ceramic is given.
Context
Later excavations following the AAO uncovered three
farmyards dating to the Middle Bronze Age (1600
– 1500 BC), which may be interpreted as a small
settlement. Site 14 was probably inhabited for two
generations, assuming the house found here lasted for
c. 30 years. It is unlikely that the complete settlement
has been excavated. No other traces indicating metalworking were recovered.
Reference
Siemons & Sier 1999, 26-27
Schoneveld & Kranendonk 2002

Geldermalsen knooppunt B-Voetakker, gemeente Geldermalsen, Gelderland
Another possible crucible was found in the track of the Betuwe route (site 28), during the AAO at
*HOGHUPDOVHQNQRRSSXQW%9RHWDNNHU7KLVVSRRQOLNHREMHFWPDGHIURPHDUWKHQZDUHPHDVXUHV
by 3,0 cm. Judging from the size and the form of this object, it would not make the best crucible.
1REURQ]HUHVWPDWHULDOZDVIRXQGQHLWKHUDQ\VLJQRI YLWULÀFDWLRQ 8INHV %ORR 
Context
.QRRSSXQW%9RHWDNNHULVSDUWRI DFOXVWHURI VLWHV
known as the Bogen. The site has been excavated
completely. Site 28 has yielded several pieces of
metal, most of which are bronze but also a piece
of lead has been found. The Bogen represent
sites that were occupied from the Late Neolithic
to Middle Bronze Age (2450 – 1250 BC). It has
yielded a range of artefacts that may have belonged
to the metalworker’s toolkit and as I have argued
in this thesis (chapter 7 & 8). It is not unlikely that
metalworking has taken place here.
References
Bulten & Smiths 1998, 26
Ufkes & Bloo 2002, 376
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2.4:

Droplets

Houten VleuGelTracé
7ZRVPDOOEURQ]HGURSOHWVZHUHIRXQGLQWKH+RXWHQ9OHX*HO7UDFp7KHÀUVWLVRI DQLUUHJXODU
VKDSHWKHVHFRQGKDVDPRUHURXQGHGRYDOVKDSH%RWKIUDJPHQWVKDYHEHHQLQFRQWDFWZLWKÀUH
DQGKDYHEHHQPROWHQDWVRPHSRLQW,QWKHVHFRQGOD\HUDQHJJVKDSHGYLWULÀHGREMHFWZDVIRXQG
(114gr. 56 by 45 mm). This might be a sintel. Its distinct reddish brown colour indicates that it
might contain cuprite. Chemical analysis might reveal whether this is a copper slag.
Context:
$OOÀQGVZHUHGRQHLQD0LGGOH%URQ]H$JHFRQWH[W
Reference:
9HUKHOVW

Caberg Maastricht Groeve Klinkers, Gemeente Maastricht, Limburg
$IHZIUDJPHQWVRI EURQ]HZHUHIRXQGLQWKHÀOORI WZRSLWVZKLFKDOVRFRQWDLQHG%URQ]H$JH
earthenware. No further description of the pits is given.
References
Theunissen 1990, 211
Fontijn 2002, 373 appendix 8

Nijmegen, Kops-Plateau
During the excavation of a roman cemetery a Middle Bronze Age pot was encountered of which
the upper part was already missing. The pot lay in the bottom of a pit at its side. No other objects
were found. Inside the pot were some small pieces of melted bronze.
References
Fontijn 2002, appendix 8
Fontijn unpublished ROB excavation

Meteren-De Bogen site 28-1, 28-2 and 29 (Voetakker)
At Meteren-De Bogen there are stong indications that metalworking has taken place. Several small
bronze fragments have been found, next to a droplet of bronze (Butler & Hielkema 2002, 593ff)
LQGLFDWLQJWKDWWKHEURQ]HKDVEHHQOLTXLGDWVRPHWLPH$PRQJVWWKHÀQGVDUHDOVROHDGDQGDSLHFH
of tin platae (l. 2,30 cm, w. 1.0 cm, t. 0,20-0,50 cm).
Reference
Butler & Hielkema 2002
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Appendix 3: Metallurgy related debris in a secure
context from North-West Europe
The following table is made primarily on the basis of the information collected by Lucas Meurkens.
(2004). His appendix has been summarized in the table. Some additional sites have been added. The
bold typeface sites indicate that a substantial amount of metalworking debris has been found at that
specialization has been or may be surmised. The italic typeface sites have been interpreted as places
ZKHUHWKH¶ULWXDOGLPHQVLRQ·RI PHWDOZRUNLQJLVHYLGHQW HLWKHUE\WKHRULJLQDODXWKRURU0HXUNHQV
2004). While in the publications the amount of debris is often listed I did not use these numbers
as it would give a distorted image. Whether 76 pieces of clay mould have been found or 6 may not
provide us with anymore information than the level of fragmentation on a site. Hence, the number
1 is used when a site has yielded evidence of that kind listed.

BE NL country

Denmark

France

settlement
settlement
rock shelter
stone foundation of long house
settlement
large pits
settlement
settlement
settlement
burned daub ?
extensive daub ?
burned daub ?
stone paved areas, midden debris
settlement
settlement
promontory
settlement
enclosure
furnace
enclosure
furnace
promontory
hillfort
hillfort
settlement
hillfort
settlement
hillfort

Marche-les-Dames, Namur
Ferslev, Zealand
Jyderup Skov, Zealand
Ganløse, Zealand
Gundøgaard, Zealand
Skamlebaek, Zealand
Fragtrup, N. Jutland
Abbetved, Zealand
Voldtofte, Funen
Haag, N. Jutland
Vindblaes, N. Jutland
Troldting, N. Jutland
&DQQHVeFOXVH6HLQHHW0DUQH
Catenoy 'Le Camp César', Oise
&KRLV\DX%DF/H&RQIOXHQW2LVH
Cuiry-les-Chaudardes "Le Champ Tortu", Aisne
Lestiala, Finistère
Quiévrecourt "L'Hôpital", Haute-Normandie
Sainte-Marie-Laumount, Calvados
6RUHO0RXVVHO)RUW+DUURXDUG(XUHHW/RLUH
Soumont-Saint-Quentin, Manche
Vieux-Moulin "Saint-Pierr en Chastre", Oise
Aldermaston Wharf, Berkshire
Beeston Castle, Cheshire
Billown, Isle of Man
The Breiddin, Powys

&RQWH[W

Someren Waterdael III, Brabant
Oss Horzak, Brabant

6LWH

LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA
LBA-EIA
LBA-EIA
LBA
LBA-EIA
LBA
LBA
LBA
LBA
LBA
LBA
MBA
LBA

LBA-EIA
MBA

'DWLQJ

clay mould(s)
1

1
1

1
1

1

1

1
1
1
1
1
1
1
1
1
1
1
1

1

stone mould(s)
1

1

1

bronze mould(s)
1

1

1

PHWDOZRUNGHEULV

crucible(s)
1
1
1
1

1

1
1
1
1

1
1

1

furnace(s)
1
1

1
1

1

1
1
1
1

1

tuyere(s)
1

1

1

1

slag
1

1

1

hammer-, whet-, polishing stones
1

1

1

1

1

metalworking implemts
1

1

1

1

bronze(s): scrap, ingots, roughcast etc.
1

1

1

1

1

1
1
1
1

1

1
1

1

PRXOGDUWHIDFWW\SHV

swords / rapiers
1

1

1

1

1

1
1

axes / palstave
1

1
1

1

1

1

dagger / knife
1

1

1

spears
1

1
1

1
1

1

1

ornaments
1

1
1

1

1

other implements
1
1

1

1

1

1

1

APPENDIX 3

anvil

country

United Kingdom

Brighton "Downsview", Sussex
Burderop, Down, Wiltshire
Carshalton "Queens Mary's Hospital", Surrey
Charlton Kings "Sandy Lane", Gloucestershire
Chisle "Highstead", Kent
Cladh Hallan, South Uist
Dainton, Devon
Dean Moor, Devon
Deal "Mill Hill", Ken
Dunagoil, Bute
Egham "Petters Sport Field", Berkshire
Egham "Runnymede Bridge", Berkshire
Fimber, Yorkshire
Galmisdale, Isle of Eigg, Highland
Grimes Graves, Norfolk
Gwithian, Cornwall
Hambledon, Dorset
Ham Hill, Somerset
Heathery Burn Cave, Yorkshire (Britton 1968)
Helsbury, Cornwall
-DUOVKRI6KHWODQG
Kemerton "Huntsman's Quarry", Worcestershire
Kingston-upon-Thames "Kingston Hill"
Kynance Gate, Cornwall
Loanhead of Daviot (Scotland)
Melrose "Eildon Hill North"
Mile Oak, Sussex
Mucking "The North Ring", Essex

6LWH

settlement
settlement
enclosure
burnt mound
enclosure
settlement
cairns
settlement
enclosure
hillfort
settlement
settlement
earthwork
lee of large boulder
midden group
settlement
hillfort
hillfort
cave
cave ?
settlement
settlement
settlement
settlement
stone circle + burial site
hillfort
mounds ?
enclosure

&RQWH[W

MBA-LBA
MBA-LBA
LBA
MBA ? - LBA
LBA
LBA
LBA
MBA-LBA
LBA
LBA-LIA
LBA-EIA
LBA
LBA
LBA
MBA-LBA
MBA-LBA
LBA-IA
MBA-LIA
BA
MBA-LBA
LBA
LBA
LBA
MBA-LBA
BA
BA? - Roman
LBA
LBA

'DWLQJ

clay mould(s)
1

1

1
1

1
1
1
1
1

1
1

1
1
1
1

stone mould(s)
1

1

1

1
1
1

1

1
1

bronze mould(s)
1

PHWDOZRUNGHEULV

crucible(s)
1
1

1
1

1

1
1

1

furnace(s)
1

1

tuyere(s)
1

slag
1

anvil
1

hammer-, whet-, polishing stones
1

1

metalworking implemts
1

1

bronze(s): scrap, ingots, roughcast etc.
1
1

1

1
1

1

1
1

PRXOGDUWHIDFWW\SHV

swords / rapiers
1

1
1

1

1
1

axes / palstave
1
1
1
1

1
1

1
1

1
1

1

dagger / knife
1

1

spears
1

1
1

1

1
1

1

ornaments
1

1

1

1

1

other implements
1

1

1

1

1
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United Kingdom country

Ireland

Newquay "Trethellan Farm", Cornwall
Norton Fitzwarren, Somerset
Nursling, Hampshire
Rosskeen, Ross and Cromarty
Sheep Hill, Dunbartonshire
Sigwells, Somerset
Somerford Keynes "Shorncote Quarry"
South Hornchurch, Essex
Springfield Lyons, Essex
Trevisker, Cornwall
Thwing, Yorkshire
Traprain Law, East Lothian
Wadesmill "Moles Farm", Hertfordshire
"The King's Stables", Co. Armagh (Northern Ireland)
Aran Islands "Dún Aonghasa", Co. Galway
Ballyconneely, Co. Clare
Bohovny, Co. Fermanagh
Corrsdown, Co. Londonderry
Dalkey Island, Co. Dublin
Gragan West, Co. Clare
Killymoon, Co. Tyrone
Kilsharvan, Co. Meath
Lough Eskragh, Tyrone
Lough Gur, Co. Limerick (wedge tomb)
Lough Gur, Knockadoon, Co. Limerick
Newgrange, Co. Meath
Old Connaught, Co. Dublin
Raheen, Co. Limerick

6LWH

settlement
hillfort
isolated pits
metalworking site
hillfort
barrows and enclosure
settlement
enclosure
enclosure
settlement
hillfort
hillfort
settlement ?
ceremonial
promontory
burials
settlement
settlement
promontory
barrow within settlement
'industrial' site
enclosure
metalworking site ?
burial site
Isolated metalworking site
passage tomb + settlement
burial and settlement
burial site ?

&RQWH[W

MBA
MBA-IA
LBA
LBA
LBA
BA-IA
LBA
LBA
LBA
BA
LBA
LBA-Roman
LBA-EIA
LBA
MBA-LBA
MBA-LBA
LBA
MBA
BB -BA - EMP
MBA ?
LBA
LBA
LBA
MBA-LBA
MBA-LBA
BB-EBA
BA
MBA

'DWLQJ

clay mould(s)
1

1

1

1

1

1

1
1

1

1
1
1
1
1

1
1

stone mould(s)
1

1
1

1

1

1

1

1

PHWDOZRUNGHEULV

crucible(s)
1
1
1

1

1

furnace(s)
1

1

1

1

slag
1

1

anvil
1

1

hammer-, whet-, polishing stones
1

1

1

1

metalworking implemts
1

bronze(s): scrap, ingots, roughcast etc.
1

1
1
1

1

PRXOGDUWHIDFWW\SHV

swords / rapiers
1

1

1

1

1

1

1
1

1

1

axes / palstave
1

1

1

1
1
1

1

1
1
1
1

dagger / knife
1

spears
1
1

1
1

1

1

1

1
1

ornaments
1

other implements
1

1
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tuyere(s)

bronze mould(s)

APPENDIX 4

Appendix 4: Axes from the Netherlands labelled
local by Butler
/LVWRI DOOWKHD[HVODEHOOHG¶UHJLRQDO·E\%XWOHUDQG6WHHJVWUDLQWKHLUFDWDORJXHV:KHQSORWWHG
on a map three concentrations can be seen, especially for the Middle and Late Bronze Age axes
(see the maps in this appendix). North-eastern Netherlands (Drenthe), the area around Nijmegen
and Middle Limburg have yielded a remarkable amount of regional axes in comparison to other
regions. There may be several reasons for this. The concentrations around Roermond (Limburg)
and Nijmegen may be the result of high intensity dredging (Fontijn 2002, 48). The concentrations in
Drenthe may be the result of large scale research in this area. These areas may nonetheless still form
an interesting starting point when looking for the production locus of the smith. All the areas have
also yielded interesting metalworking related artefacts.
Main axe codes:
$;)
$;,
$;5
AXS
AXP
AXT

156

ÁDWD[H
ORZÁDQJHGD[H
KLJKÁDQJHGD[H
= stopridge axe
= palstave
= socketed axe

FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED
FLANGED

FLAT

FLAT
FLAT

FLAT

FLAT

FLAT

TYPE:

EMMEN TYPE

EKEHAAR TYPE

AXE:
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT
FLAT

PARALLEL-SIDED HIGH
FLANGED AXES, TYPE
OLDENDORF, VARIANT
EKEHAAR.

TRAPEZE-SHAPED LOWFLANGED AXE REL. TO
EMMEN TYPE

SOUTHERN/EASTERN
EMMEN AXES

EMMEN / NEYRUZ TYPE
AXES

Sub-type:

Rolde
Borger
Borger
Vlagtwedde
?
Odoorn
?
Nijmegen
Gramsbergen
Putten
Gasselte

Ekehaar
Nieuw-Buinen (near)
Ees (Eeserveld)
Ter Wisch/ Ter Haar
?
Valthe
?
Nijmegen (at or near), River Waal,
Gramsbergen
Krachtighuizen
Gasselte, North of Kostvlies

Leenderhei

Leende

Weert

Bergh

s-Heerenberg

Kampershoek

Bloemendaal

Aalten

Gemeente:
Odoorn
Vries
Emmen
Ooststellingwerf
Tietjerksteradeel
Emmen
Gieten
Gasselte

Vogelenzang

Findspot / Toponiem:
Valtherspaan
Vries, Achterste Holten
Noordveen'
Donkerbroek
Suawoude
Near Emmen
Gietem
Gasselterboerveen
Eastern Drenthe or Westerwolde
Aalten

Drenthe
Drenthe
Drenthe
Groningen
?
Drenthe
?
Gelderland
Overijssel
Gelderland
Drenthe

Limburg

Noord-Brabant

Gelderland

Noord-Holland

Provence
Drenthe
Drenthe
Drenthe
Friesland
Friesland
Drenthe
Drenthe
Drenthe
Drenthe
Gelderland

236000
258000
245600
269900
?
256000
?
?
242700
171125
249300

179000

166000

214000

100000

X
254950
233100
?
212000
191800
?
247
253850
?
235650

552000
553000
545800
547700
?
54000
?
?
516300
472402
55663

365000

373000

432000

481000

Y
540275
565300
?
559300
576450
?
558000
558500
?
439250

123
124
125
126
127
128
129
130
131
132
133

55

54

53

52

Cat. No.
42
43
44
45
46
47
48
49
50
51
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157

158

AXE:

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

STOPRIDGE

TYPE:

VLAGTWEDDE TYPE

PLAIN PALSTAVES WITH SINUOUS OUTLINE (AXP:PS)

STOPRIDGE

(AXP:PS)

Sub-type:

Gemeente:
?
Anloo
Wijhe
Vlagtwedde
Vlagtwedde
Wijhe
Hengelo
Epe
Vriezenveen
Losser
Vriezenveen
?
Enschede
Brummen
Angerloo
Voorst
Rolde

Best
Ambt Montfort
Emmen
Borger
?
Someren
Wijchen
?
Haelen
Roermond
Vlagtwedde
Bellingwedde
Zuidlaren
Zweeloo
Eindhoven
Grave
Emmen
Nijmegen
Borger
Wijchen
Drechterland
Grubbenvorst

Findspot / Toponiem:
?
Eext
Boerhaar
Sellingersluis
Sellingersluis
Wijhe (near)
Hengelo
Epe
Weitemanslanden (near Almelo)
Berghuizen
Vrienzenveen, (Weitkant)
?
Enschede, (district de Bolhaar)
Oeken
Lathum, (Lathumse Gat).
Nijbroek
Amen

Best
Eerselen
Emmen (near)
Borgerveld
'Westerveld'
Someren (near) ?
Wijchen, De Berendonck
?
Buggenum
Ool
Sellingen, Zuidveld
Veelerveen
Annermoeras
Zweeloo (near)
Eindhoven (district Stratum)
Velp
Roswinkel
Hees (dealer's provenance)
Ees
Woezik
Hoogkarpsel
Lottum ?

Noord-Brabant
Limburg
Drenthe
Drenthe
Drenthe
Noord-Brabant
Gelderland
?
Limburg
Limburg
Groningen
Groningen
Drenthe
Drenthe
Noord-Brabant
Noord-Brabant
Drenthe
Gelderland
Drenthe
Gelderland
Noord-Holland
Limburg

Provence
?
Drenthe
Overijssel
Groningen
Groningen
Overijssel
Overijssel
Gelderland
Overijssel
Overijssel
Overijssel
?
Overijssel
Gelderland
Gelderland
Gelderland
Drenthe

391500
347800
?
550000
?
377000
424500
?
360000
355500
550100
564170
565000
535000
382300
418500
540500
428000
544000
425250
522960
386500

491000
480000
491000
?
473000
459230
444750
476560
550850

243000
259000
243000
?
256000
206780
199500
200350
237600

157500
194000
?
247000
?
177500
181750
?
197000
194000
273300
273080
247000
246000
162300
177000
266000
185000
250000
178550
139780
209300

Y
?
559000
538000
552600
552600
489000
477000

X
?
245000
207000
274500
274500
205000
252000

244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

Cat. No.
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
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PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

TYPE:

PLAIN PALSTAVES WITH SINUOUS OUTLINE (AXP:PS)

AXE:

Zwaag
Odoorn
Brummen
Anloo
Hardenberg
Bergen op Zoom
Venlo
Ede
Hattem
Nijmegen
Kessel
Kessel
Ubbergen
Borger
?
Noord-Oostpolder
Nijmegen
Tubbergen
Ambt Montfort

Zwaag
Tweede Exlooërmond
Tonden
Eext
Hardenberg, 't Holt
Augustapolder
Venlo, Hagerhof
Eder Bosch
Hattem
AND WIDELY EXPANDED
Heescheveld
BLADE (AXP:PSW)
Kessel
?
Beek
Buinen
?
Rutten
Near Heesche Poort
Vasserveld
Montfort

Gemeente:
Havelte
?
Eindhoven
Enschede
Sint-Michelsgestel
Emmen
Vlagtwedde

Findspot / Toponiem:

Havelte
?
Aanschot
SMALL VARIETY (AXP:PS <) ? (dealer's provenance)
Gemonde
?
Jipsingboertange

Sub-type:

Noord-Holland
Drenthe
Gelderland
Drenthe
Overijssel
Noord-Brabant
Limburg
Gelderland
Gelderland
Gelderland
Limburg
Limburg
Gelderland
Drenthe
?
Flevoland
Gelderland
Overijssel
Limburg

Drenthe
Drenthe
Noord-Brabant
Overijssel
Noord-Brabant
Drenthe
Groningen

Provence

134760
259000
207000
244120
238700
78000
208000
175000
200000
185000
199310
?
192000
252000
?
179196
186000
?
192000

270000

212000
?
161150
?
153075

X

520720
548000
461000
558650
511100
387000
376000
453000
498000
428000
367210
?
427000
551000
?
534076
428000
?
347800

554500

533000
?
389150
?
402625

Y

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291

266
267
268
269
270
271
272

Cat. No.
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PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

TYPE:

PLAIN PALSTAVES WITH PARALLEL (H)
SIDES (AXP:PH)

160

PLAIN PALSTAVES WITH TRAPEZE,
OR WITH PARRALEL-SIDED HAFTING
PART AND BLADE PART WITH
TRAPEZE OUTLINE (AXP:P/\) n=15

AXE:
Rhenen
Tubbergen
Sevenum
Odoorn

De Meent
Vasse
Sevenum
Pandijk

(AXP:P/\)

BUT WITH CRINOLINESHAPED BLADE TIPS
(AXP:PHC) n=3

?
Echt
?

Noord-Brabant
Limburg

Drenthe
Drenthe
Drenthe
Drenthe
Drenthe
Drenthe
Groningen
Overijssel
Noord-Brabant

Utrecht
Overijssel
Limburg
Drenthe

Provence

Scheveningen
s-Gravenhage
Zuid-Holland
Sevenum
Sevenum
Limburg
Pepinusbrug
Echt
Limburg
Weitemanslanden
Vriezenveen
Overijssel
?
?
Utrecht
Leunen, 'op de steeg'
Venray
Limburg
Montfort
Ambt Montfort
Limburg
From river Rhine or Waal
?
?
?
Roermond
Limburg
Batenburg. From the Maas (dealer's provenWijchen
Gelderland
?
Kessel
Limburg
? (dealer's provenance)
Nijmegen
Gelderland
Near Heesche Poort
Nijmegen
Gelderland
Wessem
Wessem
Limburg
Vilt, Berg en Terblijt
Valkenburg aan de GLimburg

De Peel'
?
?

Emmen
Emmen
Borger
Gasselte
Roden
Emmen
Stadskanaal
Dalfsen
Berlicum

Gemeente:

Findspot / Toponiem:

Zuidbarge
Noordbarge, Noordbroekmaden
Borger, De Vorrels
Gasselternijveen
BUT ABRUPTLY EXPANDED
Roderveld
(J) BLADE TIPS (AXP:PHJ)
Klazienaveen
Onstwedderholte
Oudleusen
Berlicum

SMALL (AXP:PH<)

Sub-type:

78500
20000
192600
243000
?
195300
194000
?
?
171800
200400
?
186000
189000
184000

?
?
?

255500
254480
247900
252300
223250
263500
265700
218000
156000

168000
254500
200000
254520

X

458500
380000
444300
491000
?
390800
348000
?
?
425700
368800
?
428000
152000
318000

?
?
?

530700
530900
549500
555300
572750
528300
564000
505000
410000

444500
493100
380000
537500

Y

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

305
306
307

296
297
298
299
300
301
302
303
304

292
293
294
295

Cat. No.
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PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE

PALSTAVE

PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE

TYPE:

PLAIN LOOPED PALSTAVES WITH
SINUOUS OUTLINE (AXPL:PS) n=

(AXP
L:PH
)

PALSTAVES WITH FLANGED BLADE PART AND
SINUOUS OUTLINE (AXP:FS...)

AXE:

Sleen
Leek
Beilen
?
Veendam
Epe

Holsloot
Tolbert
Hooglanen
?
Wildervank
Oene
Odoorn
Borger
Ommen
Wierden
Opsterland
Leusden
Hellendoorn
Werwershoof
Nijmegen
Sleen/Zweeloo

?
Noordwijkerhout

Emmen

Emmen
Belfeld

Wieringermeerpolder (section H.21)
De Zilk, Ruigenhoek

Zuidbarger Es

Odoorn
Eeserveen
?
Rectum
Wijnjewoude
WIDE BLADE (AXP:FSW)
Achterveld
Daarlerveen
Wervershoof
?
Sleenerzand

J-TIPS (AXP:FJS)

(AXP:FS)

NARROW-BLADE
(AXP:FSN)

Emmen (near)
Belfeld

Odoorn
Norg
Borger
Gramsbergen
Zwolle
Vlagtwedde

Valthe
Norgerveen
AND EXTRA-SHORT BLADE Drouwen (near)
SMALL SIZE (AXPL:PS<) Ane
Wijthem, Boschwijk
Ter Apel

Gemeente:
Vlagtwedde
Emmen
Sleen
Emmen
Maasbree/Venlo
St. Oederode
Eindhoven
Boxmeer

Findspot / Toponiem:

Ter Apel
?
Sleen (near)
Noordveen
MEDIUM SIZE (AXPL:PS><)
Dubbroek/Blerick
St. Oederode
Eindhoven (district Stratum)
Boxmeer

Sub-type:

Drenthe
Drenthe
Overijssel
Overijssel
Friesland
Gelderland
Overijssel
Noord-Holland
Gelderland
Drenthe

Drenthe
Groningen
Drenthe
Friesland
Groningen
Gelderland

Noord-Holland
Zuid-Holland

Drenthe

Drenthe
Limburg

Drenthe
Drenthe
Drenthe
Overijssel
Overijssel
Groningen

Groningen
Drenthe
Drenthe
Drenthe
Limburg
Noord-Brabant
Noord-Brabant
Noord-Brabant

Provence

253200
249000
226000
236000
210000
162000
236000
140200
?
248300

250070
219000
233400
?
254000
200500

?
97000

257500

?
206100

?
228300
249000
242300
206250
268770

269870
?
?
259000
204000
159000
162000
193620

X

540750
549000
503000
482300
564000
460000
496000
526500
?
5372500

528550
577000
551100
?
566000
483000

?
479000

530500

?
367400

?
558300
552000
515700
501650
544570

544520
?
?
540000
374000
396000
382000
409020

Y

350
351
352
353
354
355
356
357
358
359

344
345
346
347
348
349

342
343

341

339
340

333
334
335
336
337
338

325
326
327
328
329
330
331
332

Cat. No.
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161

162

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

TYPE:

PALSTAVES WITH MIDRIB OR MIDRIDGE AND SINUOUS OUTLINE (AXP:MIS)

AXE:

PALSTAVE

Sub-type:

Findspot / Toponiem:
Weurt
?
Susteren Gebroek
?

Gemeente:
Beuningen
Heythuisen
Susteren
?

Coevorden

AXP:MBFHJ

Engeland

AS (AXP:MIS) WITH BLADE ?
FLANGES, WIDE BLADE (Dealer's provenance)

Near Stevensweert (R.Maas)

NARROW MIDRIB AND
?
SINUOUS OUTLINE, WIDE
Kessel
BLADE (AXP:MISW)

Gramsbergen

?
Nijmegen

Coevorde
Wijchen
Kessel
Stevensweert

Brouwershaven
Elst
Uden/Lanterd
Gasselte
Grave
?
Cuyk
Nijmegen

Dreischor
Eimeren
LOOPED PALSTAVE WITH Volkel/Zeeland
NARROW MIDRIB OR
Gasselternijveen
MIDRIDGE AND SINUOUS
Escharen, De Schans
OUTLINE; SMALL VERSION
?
(AXPL:MIS<)
Haps
Hunerberg

Vierhouten

Overijssel

?
Gelderland

Drenthe
Gelderland
Limburg
Limburg

Zeeland
Gelderland
Noord-Brabant
Drenthe
Noord-Brabant
?
Noord-Brabant
Gelderland

Noord-Brabant
Limburg
Limburg
Gelderland

Mill en St. Hubert
Roggel en Neer
Broekhuizen
Ermelo

NARROW MIDRIB AND
Between Helden and Neer
SINUOUS OUTLINE, SMALL
De Kolck
VERSION (AXP:MIS<)

Gassel

Friesland
Overijssel
Limburg
Limburg
Noord-Brabant
Drenthe

Gelderland
Limburg
Overijssel

Provence
Gelderland
Limburg
Limburg
?

Opsterland
Hardenberg
Ambt Montfort
Roermond
Mill en St. Hubert
Zuidlaren

NARROW MIDRIB AND
SINUOUS OUTLINE,
MEDIUM BLADE WIDTH
(AXP:MIS><)

Bakkeveen
Hardenberg
Montfort
?
Gassel
Eelde

LARGE, NARROW MIDRIB (River) Maas or Waal (dealer's provenance)?
AND SINUOUS OUTLINE, ?
Kessel
WIDE BLADE (AXP:MIS>) ?
?

NARROW MIDRIB AND
DOUBLE-SINUOUS
(=CRINOLINE) OUTLINE,
LARGE SIZE (AXP:MISC>)

238000

?
?

246000
?
201500
186000

57000
184000
177000
254500
178300
?
188360
189700

182000
197000
20818
185000

231500
239500
193000
?
182660
234825

?
200500
?

X
184000
?
186000
?

513900

?
?

521000
?
367000
349000

412000
435000
411000
556700
416000
?
413300
427700

414000
366000
389500
483000

566500
510000
348000
?
414520
573625

?
368800
?

Y
431500
?
341700
?

391

389
390

385
386
387
388

377
378
379
380
381
382
383
384

373
374
375
376

367
368
369
370
371
372

364
365
366

Cat. No.
360
361
362
363
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AXE:

TYPE:

AXP:M
I /\

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE

PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE
PALSTAVE AXP:AH
PALSTAVE
PALSTAVE

AXP
:MT
SW

AXP:M
VSW

PALSTAVES WITH ARCH-SHAPED ORNAMENT ON THE SIDES, (AXP:AFS)
(AXP:AMFS)
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(AXP:AGSW)

WIDE BLADE VARIANT
(AXP:ASW)

Beesel

Beesel

Limburg

Hilvarenbeek
Noord-Brabant
Groesbeek/UbbergeGelderland

Drenthe
?
Drenthe
Groningen
Overijssel
Groningen
Drenthe

Overijssel
Groningen

Esbeek, Molenheide
Berg en Dal

Emmen
?
Westerbork
Stadskanaal
Losser
Leek
Odoorn

Hengelo
Vlagtwedde

202500

132000
191000

?
?
23990
266000
266000
219000
253000

253800
271580

254500

Driene
Weende, Weenderveld

Drenthe

184000
153000
196560

188000
187500

X
?
?
197500

?
?
?
?
253900
256000
217000
264000
213400
?
248000
?
237790
245630
266000
244430
210950

Gasselte

Aardappelfabriek

Limburg
Noord-Brabant
Limburg

Limburg
Limburg

Provence
?
?
Limburg

?
?
?
?
?
?
?
?
?
?
Vlagtwedde
Groningen
Exloo
Odoorn
Drenthe
(Near) Exloo
Odoorn
Drenthe
Weper, Weperpolder
Ooststellingwerf
Friesland
Roswinkelerveen
Emmen
Drenthe
Donkerbroek
Ooststellingwerf
Friesland
East Groningen
?
Groningen
(Near) Kiel-Windeweer (Dealar's provenancHoogezand-SappemGroningen
Canal Buinen/Schoonoord
Borger
Drenthe
Amen, De Boeskollen
Rolde
Drenthe
Wachtum
Dalen
Drenthe
Wedde, (near Hoornderveen)
Stadskanaal
Groningen
Wezup
Zweeloo
Drenthe
Reestdal
Meppel
Drenthe

Born
Veldhoven
Ambt Montfort

Weert
Susteren

Gemeente:
?
?
Haelen

Graetheide
Oerle
Linne

Leveroij
Between Susteren and Dieteren

Findspot / Toponiem:
?
?
Buggenum

?
?
Westerbork
AND SINUOUS OUTLINE
(near) Onstwedde
(AXP:AS)
Losser
Zevenhuizen
Odoorner Zijtak

MIDRIB, BLADE FLANGES AND
SINIOUS OUTLINE (AXP:AMFS)

BLADE FLANGES AND
SINUOUS OUTLINE
(AXP:AFS)

Sub-type:

364800

186000
426000

?
?
538400
561000
476000
571500
538000

4758200
557500

?
?
?
?
543900
545000
558000
539000
562400
?
570000
?
550930
525800
566000
536080
522450

556700

334000
380000
351280

362000
342000

Y
?
?
360500

429

427
428

420
421
422
423
424
425
426

418
419

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417

400

397
398
399

395
396

Cat. No.
392
393
394
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SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

TYPE:

NIEDERMAAS TYPE

AXT:helm)

AXE:
Ambt Montfort
Echt
Beek en Donk
Born
Ambt Montfort

Montfort
Echterbroek
Donk
Between Grevendicht/Berg
Between Montfort/Odiliënberg

Nijmegen
Uden?Lanterd
Wijchen
?
Gennep

Nijmegen (dealer's provenance)
Volkel/Zeeland

Swolgen

Peij, Pepinusbroek

Echt
Echt
Meerlo

Limburg
Limburg
Limburg

Overijssel
Limburg

193000
192000
206000

230000
186000

Markelo
Stevensweert

Elsen, Elsenerveen
Stevensweert (dealer's provenance)

186750
192000

146000
?

208000

195175
191000

177000
178000
?

?

151000
?
191000

Gelderland
Limburg

Gelderland
?

Limburg

Limburg
Limburg

Noord-Brabant
Gelderland
?
Limburg

Gelderland

168000
179000
192000
250200
?
?
185500
181620

194000
194000
171630
183000
?

X

Wijk bij Duurstede, River Lek (Dealer's provWijk bij Duurstede Gelderland
'Meijerij van 's-Hertogenbosch'
Noord-Brabant
Maasbracht
Maasbracht
Limburg

Nijmegen
Echt

Winsseling, River Waal
Peij, Pepinusbrug

WITH VERTICAL PARALLEL
Peij, Pepinusbrug
FURROWS (AXT:helm.II)

WITH SINGLE VERTICAL
FURROW (AXT:helm.I)

WITH PELLET
(AXT.helm.Pel)

PLAIN (AXT:helm.P)

Geldermalsen
?

Venlo

WITH 'WINGS' AND MIDRIB
Blerick
(AXT:niema.Wi.M)

Zaltbommel (dealer's provenance)
?

Venray
Ambt Montfort

Ottersum

WITH 'WINGS' AND PELLET Venray
(AXT:niema.Wi.pel)
St. Joost

WITH 'WINGS', FLAT,
OFFSET COLLAR, AND
SLIGHT MIDRIDGE
(AXT:niema.WI._Col.MI)

Limburg
Limburg
Noord-Brabant
Limburg
Limburg

Provence

Heeze
Heeze
Noord-Brabant
Escharen
Grave
Noord-Brabant
Susteren Heiden, 'Het Eilandje'
Susteren
Limburg
Ees
Borger
Drenthe
Batenburg, River Mass (dealer's provenancWijchen
Gelderland
Between Montfort/Odiliënberg
Ambt Montfort
Limburg
Vilt
Valkenburg aan de GLimburg
Bemelen
Margraten
Limburg

Gemeente:

Findspot / Toponiem:

WITH 'WINGS' AND
Wijchen
FLATTISH, OFSET COLLAR
?
(AXT:niema.Wi._Col)

WITH 'WINGS' SLIGHTLY
INDENTED

WITH 'WINGS' ALONE
(AXT:niema.Wi)

PLAIN (AXT:niema.P)

Sub-type:

345000
344000
389000

476000
349000

441000
?
350000

429250
344000

425000
?

376000

393500
347000

411000
425000
?

?

376000
417000
342000
548430
?
?
318500
318040

348000
346000
394770
337000
?

Y

538
539
540

536
537

534
535
543

532
533

498
499

497

495
496

491
492
493
494

490

482
483
484
485
486
487
488
489

477
478
479
480
481

Cat. No.
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AXE:

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

SOCKETED

TYPE:

HELMEROTH TYPE (A

GEISTINGEN TYPE (AXT

SOCKETED

Caberg
Caberg
(Near) Nijmegen
Berg en Dal
Berg en Dal
?
?
Vierlingsbeek (dealer's provenance)
?
?
Ool
Herten
?

?
?
Limburg

Limburg

Limburg

Limburg

Provence
Limburg

Maastricht
Limburg
Maastricht
Limburg
Nijmegen
Gelderland
Ubbergen/GroesbeeGelderland
Ubbergen/GroesbeeGelderland
?
?
?
?
Vierlingsbeek
Noord-Brabant
?
?
?
?
Roermond
Limburg
Roermond
Limburg
Nijmegen
Gelderland

?
?
Vlodrop

?
?
Vlodrop

EXCEPTIONAL PIECES
(AXT:helm.X)

Ohé en Laak

Oude Maas'

WITH PLASTIC 'WINGS'
(AXT:helm.Wi)

Echt

Heel

Gemeente:
Susteren

Diergaarde

Wessem

Findspot / Toponiem:
Susteren, 'De Mehre'

VAR. BOTTROP
(AXT:helm.bott)

WITH CONICAL COLLAR
(AXT:helm.\/Col)

Sub-type:

174000
174000
?
191000
191000
?
?
198000
?
?
194000
195600
?

?
?
204270

187250

195000

190000

X
187999

319000
319000
?
426000
426000
?
?
400000
?
?
355000
355700
?

?
?
351210

346400

343000

352000

Y
341060

550
551
552
553
554
555
556
557
558
559
560
561
562

546
547
548

545

544

542

Cat. No.
541
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APPENDIX 4

Distribution of Early Bronze Age axes (all AXI and AXF types).
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APPENDIX 4

Distribution of Middle Bronze Age axes (all AXP and AXS types).
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APPENDIX 4

Distribution of Late Bronze Age axes (all AXT types).
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APPENDIX 5

Appendix 5: Glossary of metallurgical terms

%HQHÀFLDWLRQ
The process of pulverizing mined ore into small pieces or powder
VXLWDEOHIRUURDVWLQJDQGRUVPHOWLQJ%HQHÀFLDWLRQDOORZVIRUWKHPHFKDQLFDO
removal of some of the gangue in the ore.
Flux:
Material added to a smelt in order to chemically combine with gangue in an ore
to form a slag separate from the desired metal.
Gangue:
Inert particles in an ore which must be mechanically and/or chemically
VHSDUDWHGIURPWKHPHWDOLQWKHUHÀQLQJSURFHVV7KHPRVWFRPPRQJDQJXH
materials in copper ores are iron and silica.
Roasting:
7KHSURFHVVRI KHDWLQJFRSSHUVXOÀGHRUFKDOFRS\ULWHRUHLQDQR[LGL]LQJ
atmosphere. This process of combustion combines sulfur impurities in the ore
with oxygen in the air to produce sulfur dioxide gas, which is released into the
air and therefore removed from the ore.
6ODJ
The waste product of a smelting process, consisting of a combination of gangue,
ÁX[HVDQGRWKHUPDWHULDO FKDUFRDOIUDJPHQWVIXUQDFHOLQLQJHWF 
6PHOWLQJ
7KHSURFHVVRI UHÀQLQJDPHWDORUHLQWRSXUHPHWDOWKURXJKKHDWLQJLQD
furnace and chemically separating gangue from metal.
Melting:
The process of heating a piece of (ingot) bronze to a temperature where it melts and becomes
liquid. Subsequently, an object can be cast from it.
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B ro n ze Ag e m e t a l wo r k i n g i n t h e N e t h e r l a n d s
Almost fifty years ago J.J. Butler started his research to trace the
possible remains of a Bronze Age metalworkers workshop in the
Netherlands. Yet, while metalworking has been deduced on the
ground of the existence regional types of axes and some scarce
finds related to metalworking, the production locus of the smith
has remained elusive. In this Research Master Thesis I have tried
to tackle this problem. I have considered both the social as well as
the technological aspects of metalworking to be able to determine
conclusively whether metalworking took place in the Netherlands
or not.
The first part of the thesis revolves around the social position
of the smith and the social organization of metalworking. My
approach entailed a re-evaluation of the current theories on
metalworking, which I believe to be unfounded and one-sided.
They tend to disregard production of everyday objects of which
the most prominent example is the axe.
The second part deals with the technological aspects of
metalworking and how these processes are manifested in the
archaeological record. Based on evidence from archaeological sites
elsewhere in Europe and with the aid of experimental archaeology a
metalworking toolkit is constructed. Finally, a method is presented
which might help archaeologists recognize the production locus
of a Bronze Age smith.
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