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FOREWORD FROM THE EXECUTIVE EDITOR

As with the previous (37th) issue of the Antaeus (Yearbook of the Institute of Archaeology), the 
present volume brings together a selection of research papers addressing a certain time period; 
the Bronze Age on this occasion. The current volume, despite containing fewer studies than the 
previous issues, is in line with the editorial board’s ambition to publish a new volume at regular – 
annual – intervals, even at the expense of the overall length of the publication. With the aim to 
assemble a broad spectrum of Bronze Age research studies from the territory of Hungary, the 
current issue touches upon a wide range of themes stretching across the many hundreds of years 
of the Bronze Age period: from the facial reconstruction of an Early Bronze Age woman, to the 
domestication of horses and Middle Bronze Age dress ornaments, to the study of the large, Late 
Bronze Age fortified settlements. These topics cover the key issues of current European Bronze 
Age research, including the archaeological application of DNA analyses, and the theoretical 
approaches of political economies, therefore the outcomes presented here will hopefully be of 
wide international interest. Some of the research was carried out within the framework of the 
Lendület/Momentum Mobility Research Group launched in 2015, supported by the Hungarian 
Academy of Sciences at the Institute of Archaeology, Research Centre for the Humanities.

The paper by Ágnes Kustár and her colleagues presents the facial reconstruction of an Early 
Bronze Age female burial. The work serves as the first facial reconstruction study where DNA 
data was also considered regarding the pigmentation (eye and hair colour, skin tone) of a Bronze 
Age individual from present-day Hungary.

The two studies put forward by Eszter Melis and Gabriella Kulcsár as main authors, both 
discuss the results of micro-regional settlement investigations aimed to explore Early and Middle 
Bronze Age settlement structures using non-destructive methods. The settlement investigations 
conducted by Eszter Melis and her team focussed on the region of Nagycenk, nearby Lake 
Neusiedl. The data published here represents a significant piece of archaeological research as 
information from the region occupied by the Gáta–Wieselburg culture has been lacking in the past 
three decades. Furthermore, the site of Nagycenk-Kövesmező is one of the few Gáta–Wieselburg 
settlements investigated by a modern archaeological excavation. 

Gabriella Kulcsár and her team discuss the Middle Bronze Age pit burial of a mature adult 
female with evidence for multiple physical trauma, from Central Hungary. The study touches 
upon the interpretation of pit burials in the context of the settlements of Bronze Age communities 
who otherwise practiced inhumation and cremation as their nominal mortuary tradition.

Géza Szabó’s paper examines the so-called Tolnanémedi-type hoard horizon comprised 
primarily of dress ornament assemblages across to the Middle Bronze Age along with a newly 
discovered hoard from Mucsi in Tolna county. The publication includes the reconstruction of a 
costume worn by high status female members of the Transdanubian Encrusted Pottery culture 
and provides an interpretation of the symbolism of such ornaments.

The study by Gábor Ilon provides an overview of Bronze Age moulds and their distribution 
in the Carpathian Basin. The paper considers the assemblage as important evidence for local 
metallurgy, and sheds new light on the organisation and specialisation of bronze production.

Róbert Bozi and Géza Szabó explore the question of horse domestication within the context of 
Bronze Age cultures in Central and Eastern Hungary, based on the evidence of horse gear made 
of antler appearing first during the 2nd millennium in the Carpathian Basin. The study relies on 
newly discovered horse remains and their associated absolute dates.

The paper by Vajk Szeverényi and his colleagues discusses the results of their most recent exca-
vation programme conducted at Csanádpalota; a prime example of a so-called ‛mega fort’ or large- 
scale fortified settlement typical in the Late Bronze Age in Southeast Europe. Anna Priskin in her 
study gives a detailed insight into the production and use of grinding stones recovered at the site.
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GÁBOR ILON

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 
A CATALOGUE OF SITES AND FINDS

In memoriam Tibor Kovács (1940–2013)

Zusammenfassung: Die aus Stein oder Ton gefertigten Gussformen sind wichtige Beweise lokaler 
Metallurgie und entsprechender Fachleute. Vorliegende Studie lokalisiert die verschiedenartigen bronze-
zeitlichen Zentren der Metallverarbeitung im Karpatenbecken anhand der Verbreitung dieser Formen. 
Ergebnisse hinsichtlich der frühen, mittleren und späten Bronzezeit werden mithilfe von Landkarten und 
Tabellen erläutert. Ziel des Verfassers ist, unter Anwendung einheitlicher Prüfkriterien eine angemessene 
Grundlage für weitere internationale archäometrische Forschungen zu schaffen.

Keywords: casting moulds, metalworking, metalsmiths, workshops, Bronze Age, Carpathian Basin

Research today differs between independent specialists in each phase of metal processing, from 
mining to metalsmithing.1 Casting moulds were most probably made by metalsmiths themselves, 
that is, the same craftspeople who used them. Single-use casting moulds made from sand or 
clay and reusable ones made from stone, a special kind of ceramic material resembling stone, 
or, rarely, bronze, are crucial evidence of the presence of local metalworking (and the related 
specialists), thus providing substantial information for Bronze Age archaeology.2

Bronze Age casting moulds from Hungary – a personal view

I started to attend the excavations at Velem-Szent Vid back in the 1970s, still a high school student. 
It was the first time for me there to have a casting mould in my hands, and, later on, on a second 
occasion during a visit to the Miske Collection of the Savaria Museum. The significance of these 
finds became revealed to me through field stories by the archaeologists who led the excavation, 
Gábor Bándi and Mária Fekete, and their guests: István Bóna, Géza Komoróczy, and Gábor Vékony. 
The first stone mould I ever found came to light in 1985 from Grave 6 in an Árpádian-period 
cemetery at Mezőlak-Szentpéteri-domb (Table 3. 55), one of my own excavations.3 This specimen 
was made in the Late Bronze Age to cast a single socketed bronze axe; it later became transformed 
into a core piece and, finally, used perhaps as a whetstone during the Árpádian period. I also found, 
during the summer of 1986, a (maybe dolomite-tempered) clay mould for casting perhaps loops 

1	 Jockenhövel 1986 215, Abb. 3; Jockenhövel 2018 314; Sperling 2019 162, 165, Abb. 3–4, 9, Table 1–2; 
Molloy – Mödlinger 2020 176.

2	 Gazdapusztai 1959; Bóna 1960; Bóna 1975; Ecsedy 1982; Ecsedy 1995; Kovács 1995; Nessel 2019 
163–165; Molnár et al. 2021 14.

3	 Ilon 1989 21, fig. 7. 2.
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in ‘Grave 2’ in Tumulus no. III/4 at Németbánya (Table 3. 60). According to the anthropological 
analysis, the disturbed burial mound (Grave 3) was the final resting place of an adult woman – 
however, this result never got into international circulation.4 In my opinion, the four separate ‘grave’ 
remains unearthed at different points of the tumulus belonged to a single burial – a phenomenon 
not without analogies, observed on field and confirmed by anthropological evaluation several times 
before. In 1988, I found three casting moulds with a Keftiu or oxhide ingot mould among them, 
admixed with human remains, in Section K-6, Pit A at Gór-Kápolnadomb (Table 3. 38). These 
finds were published shortly after their discovery,5 and the identification of the ingot mould as a 
‘Keftiu’ type has become accepted by international research.6 Besides their publication, one of 
the casting moulds found at Gór-Kápolnadomb was subjected to scanning electric microscope 
analysis with considerable results: its raw material was identified as rhyolite from Sárszentmiklós 
(county Fejér) at a distance of approximately 150 km.7 The object’s inner surface contained tin 
(Sn) and lead (Pb) remains, indicating its one-time use in casting processes. The thin section 
samples taken for petrographic analysis from most casting moulds from Gór became lost around 
the end of the 1990s, during the integration of the Central Museum Directorate into the Hungarian 
National Museum. As a consequence, Bálint Péterdi had to carry out such analyses on other Middle 
Bronze Age moulds in the collection of the Hungarian National Museum, of mostly unidentified 
origin but sometimes with their findspot known Füzesabony-Öregdomb (Table 2. 20), Sarkad area 
(Table 2. 55), Százhalombatta-Földvár (Table 2. 65A), Százhalombatta-Téglagyár (Table 2. 65B), 
Szelevény-Demeter-part (Table 2. 66), Tiszakeszi (Table 2. 72).8 In the meantime, I have published 
a short study about the find material of a metal workshop discovered at Gór.9 Furthermore, the 
petrographic analysis of the Urnfield-period moulds from Sármellék (Table  3.  79,  fig.  5) was 
completed in 2022; the publication of the results is scheduled for the following year.

Next, I started to collect casting moulds and finds related to bronzeworking from sites all 
over the Carpathian Basin. My goal was to prepare a manuscript, together with Tibor Kovács, 
for a single volume for the series Prähistorische Bronzefunde. He started a similar investigation 
earlier, focusing on finds from Transdanubia, and already had several drawings and descriptions 
prepared for a monographic publication (see the back of Inventaria Praehistorica Hungariae 6, 
where the volume Neuere bronzezeitliche Hortfunde Transdanubiens is marked as upcoming – 
regrettably, it was never completed in the end). Tibor Kovács was obtained from scientific work 
by his tasks as General Director of the Hungarian National Museum and later by his lasting illness 
and death in 2013. Finally, as it had already been announced, Prähistorische Bronzefunde became 
discontinued (manuscripts were not accepted after 2010), and the founding editor, Hermann 
Müller-Karpe, died in 2013. These circumstances forced me to rethink my publishing goals.

Several observations were presented in a study during the first collecting phase.10 These can 
be summarised as the followings:

1. The number of casting moulds and objects related to bronzeworking and the number of 
related sites is constantly growing with time throughout the Bronze Age (Early Bronze Age: 
22 sites, Middle Bronze Age: 52 sites, Late Bronze Age: 65 sites);

2. The metalsmiths’ burials were usually associated with high prestige in all periods, as 
indicated by 11 grave finds from 9 sites;11

4	 Ilon 1989 18, fig. 6; Ilon 1996 108; Jockenhövel 2018 239, Table 1, Abb. 10. c.
5	 Ilon 1992.
6	 Primas 2005; Jones 2007; Ciugudean 2010; Popa 2015.
7	 T. Biró 1995.
8	 Péterdi 2004.
9	 Ilon 2003.
10	 Ilon 2006.
11	 See also Jockenhövel 2018 especially Abb. 2, Table 1.
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3. High-volume, quasi-industrial production of bronze objects can only be hypothesised in 
the Late Bronze Age Urnfield cultural complex.12 During the Urnfield period, the settling of 
specialists working with metal was undoubtedly way more concentrated and, in many cases, 
centralized than during the preceding centuries, as marked by the great abundance of moulds 
and other accessories of metalworking in the archaeological record of these places (e.g. Romania: 
Ciumeşti; Slovakia: Radzovce, Výsný Kubín; Hungary: Gór-Kápolnadomb, Polgár, Celldömölk-
Ság-hegy, Várvölgy-Nagyláz-hegy, Velem-Szent Vid; Croatia: Sveti Petar). I attempted to reveal 
the connection between the centralization of bronzeworking and settlement network in a complex 
analysis of Urnfield-period sites in Northwest Transdanubia;13

4. I presumed (with some caution) a geographical division of tasks related to bronzeworking, 
meaning that mining could have been a priority in copper ore resource areas, while other territories 
probably dealt mainly with processing (melting and casting). In other words, the communities of 
the archaeological cultures concerned probably maintained an active connection network.14 This 
chain of hypotheses seemed to have been confirmed by the known distribution of related finds: 
considerably fewer casting moulds (or none) were registered in copper ore resource areas in the 
Slovakian and Transylvanian Ore Mountains compared to their peripheral regions and territories 
poor in, or devoid of ore resources. I considered this theory correct even knowing that the copper 
ore surface outcrops in the Mátra Hill Range were still known and exploited as late as the 18th 
century BC.

Materials and new database

Most data in my former database was sourced from publications. To complete that, in 2008, I sent 
a circular to my Hungarian archaeologist colleagues, while in 2017, another opportunity opened 
for me due to a Momentum project of the Hungarian Academy of Sciences. As a result, a new, 
more extensive, and more detailed database was created and, as a concluding act and spectacular 
addition to this work, a former student of mine, Gyula Isztin, created graphic renderings of the 
collected data to visualize their distribution on separate survey maps for each period (figs. 1–3).

The history of castings is closely bound up since its very beginnings, i.e. the Copper Age, 
with the storage and distribution structures and patterns of the related societies. Oval ingots 
appeared in several areas around the turn of the 5th and 4th millennia BC, contemporaneous 
roughly to the Middle Copper Age in the Carpathian Basin: in Central Europe (e.g. Handlová 
[Nyitrabánya, SK], Szeged-Szilér) and the territories of Iran, Georgia, Armenia, Jordania and 
Lower Egypt. Besides, axe-shaped ingots also appeared at that time. Those were cast in clay 
moulds that perhaps also served as cupels.15

Among single-use mould types, clay moulds (e.g. Hidegség-Templom-domb: Table 1. 8, fig. 4) 
had a much better chance of persisting than those in sand. Most mould finds, however, are in 
stone.16 The identification of their materials is not unproblematic, though: without scientific 
material analysis, one cannot be sure whether a piece made seemingly from stone is indeed 
stone or a special kind of fired-through clayey admixture (‘artificial stone’) resembling that. As 
I did not have the chance to examine most finds enrolled in the catalog part (Tables 1–3), the 
identification of their materials was sourced from related publications.

12	 Ilon 2006 List 3, Abb. 5–6.
13	 Ilon 2007.
14	 See also in more recent summaries of the topic: Krenn-Leeb 2010; Radovijević et al. 2019 161.
15	 Czajlik 2012 67; Apakidze – Hansen 2020 49–50, fig. 10.
16	 Nessel 2019 163–165, Abb. 186.
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Fig. 1. Sites with casting moulds from the Early Bronze Age of the Carpathian Basin. Distribution map  
of the sites in Table 1 (©Gábor Ilon, ©Gyula Isztin)
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Fig. 2. Sites with casting moulds from the Middle Bronze Age of the Carpathian Basin. Distribution map 
of the sites in Table 2 (©Gábor Ilon, ©Gyula Isztin)
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Fig. 3. Sites with casting moulds from the Late Bronze Age of the Carpathian Basin. Distribution map of 
the sites in Table 3 (©Gábor Ilon, ©Gyula Isztin)



	 CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN	 149

The results of my collection, according to the current Bronze Age chronology17 in Hungary, 
are the following:18 

Early Bronze Age (Mozsolics BI, absolute dates: 2600–1900 BC) 
Casting moulds are registered from altogether 28 sites: 23 of these were found in settlement context, 
in four cases there was probably a workshop in the settlement, i.e. more than three moulds were 
discovered in a closed context (H: No. 19. Sükösd-Szúnyogosi- dűlő, No. 20. Százhalombatta-
Földvár, No. 24. Üllő-Site No. 5, No. 28. Zók-Várhegy) (Table 1, fig. 1). The quantity and spatial 
distribution of the sites only allow one for drawing perhaps some consequences regarding the 
processed copper ores in the Slovakian Ore Mountains.19

One mould was found in a grave (H: Hidegség-Templom-domb [Table 1. 8, fig. 4]) in four 
cases, the precise find context is unknown. With these, we can count six new sites compared to 
those published in 2006.

Middle Bronze Age (Mozsolics BII to BIIIb/BIV, 1900–1650/1500 BC) 
Casting moulds are registered from altogether 83  sites: 69  were found in settlement context, 
while two in depots inside settlements (SK: No. 83. Želiezovce, 3 pcs.) (Table 2, fig 2). In 31 
cases there was probably a workshop in the settlement, SK: No. 2. Barca (Košice), No. 3. Báhoň, 
No. 10. Budmerice, No. 40. Nitriansky Hrádok-Zámeček, No. 41B. Nižná Myšľa-Várhegy, No. 59. 
Santovka (Malinovec)-Nad Búrom, No.  79. Veselé-Hradisko, No.  83. Želizovce; RO: No.  6. 
Berea-Zsidó-tag, No. 12. Cehălut-Kismező, No. 44. Otomani-Cetatea de pământ, No. 46. Pecica-
Nagysánc, No. 58. Sântion-Dealul Mănăstirii; H: No. 1. Ároktő-Dongó-halom, No. 7. Bölcske-
Vörösgyír, No.  17B. Dunaújváros-Kosziderpadlás, No.  19. Felsővadász-Várdomb, No.  20. 
Füzesabony-Öregdomb, No. 25. Hatvan-Strázsa-hegy, No. 28. Kakucs-Balladomb, No. 32. Lovas
berény-Mihályvár, No.  37. Nagykőrös-Földvár, No. 38.  Nagyrozvágy-Pap-domb, No.  65A–B. 
Százhalombatta-Földvár and Téglagyár, No.  67. Szihalom-Árpádvár, No.  71. Tiszafüred-
Ásotthalom, No.  72. Tiszakeszi, No.  73. Tószeg-Laposhalom; SRB: No.  36. Mošorin-Feudvar 
(Table 2, fig. 2). One casting mould was found in the Danube by Dunaújváros in the 19th century; 
it may got there as a result of erosion of layers of a Bronze Age settlement by the river bank.

Based on geographical vicinity, the communities of No.  1. Ároktő-Dongó-halom, No.  71. 
Tiszafüred-Ásotthalom, and No.  73. Tószeg-Laposhalom (Table  2, fig.  2) utilised the copper 
obtained from the Recsk-Lahócza mine area in the Mátra Mountain Range.20

The bronze production of several sites in today’s Slovakia and Hungary, SK: No. 2. Barca (Košice), 
No. 3. Báhoň, No. 10. Budmerice, No. 40. Nitriansky Hrádok-Zámeček, No. 41A–B. Nižná Myšľa-
Várhegy, No. 79. Veselé-Hradisko, No. 83. Želizovce; H: No. 17B. Dunaújváros-Kosziderpadlás, 
No.  38. Nagyrozvágy-Pap-domb, No.  65A–B. Százhalombatta-Földvár and Téglagyár (Table  2, 
fig. 2), was probably based on the mines of the Slovakian Ore Mountain Range.21

Sites in Romania today (RO: No.  6. Berea-Zsidó-tag, No.  12. Cehălut-Kismező, No.  44. 
Otomani-Cetatea de pământ, No.  46. Pecica-Nagysánc, No.  58. Sântion-Dealul Mănăstirii) 
(Table 2, fig. 2) probably relied on copper ore resources identified as region IV.22

17	 As defined by Bóna 1975 23–26; Mozsolics 1984 Table 1; Kiss et al. 2015 figs. 3, 5, 11–12; Ilon 2015b 
Taf. 20–22; Szabó 2017; Ilon 2019 Abb. 3–4.

18	 In the following section, the countries are abbreviated, Croatia: HR, Hungary: H, Romania: RO, Serbia: 
SRB, Slovakia: SK, Slovenia: SLO, Ukraine: UA.

19	 Czajlik 2012 fig. 2, region III.
20	 Czajlik 2012 fig. 2, Hungarian part of region III.
21	 Czajlik 2012 fig. 2, Slovakian part of region III; Garner – Stöllner 2021.
22	 Czajlik 2012 fig. 2, region IV.
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The workshops of SRB: No. 36. Mošorin-Feudvar and H: No. 7. Bölcske-Vörösgyír (Table 2, 
fig. 2) perhaps used ore from Rudna Glava.23

Seven specimens were discovered in graves within the boundaries of six sites (H: No. 9. 
Budapest, XXI-Csepel-sziget, No. 17A. Dunaújváros-Dunadűlő, No. 51. Pusztasomorja/János
somorja-Tímárdomb; SK: No. 34. Matúškovo, in a symbolic burial, No. 41A. Nižná Myšl’a, in 
two burials, No. 80. Vyšný Kubín) (Table 2, fig. 2). The precise find context is unknown in nine 
cases. That means 31 more sites compared to 2006.

Late Bronze Age (end of Mozsolics BIIIb to BIV, BB1 to Ha B2/3, Tumulus and Urnfield cultures, 
1650/1500–800/750 BC) 

Casting moulds are registered from altogether 106 sites. The finds were discovered in 
settlement context in 77 cases, of which 22 indicate the presence of a workshop (Table 3, fig. 3). 
Based on the concentration patterns of moulds (four or more moulds per site), workshops with 
supralocal significance, producing for smaller or larger areas, were defined.

These are, connected with copper ore mines24 in the Eastern Alpine region (H: No.  22. 
Celldömölk-Ság-hegy, No. 98. Várvölgy-Nagyláz-hegy, No. 100. Velem-Szent Vid; SLO: No. 37. 
Gornja Radgona), in the Slovakian Ore Mountains (H: No.  3.  Aranyosapáti-Temető, No.  102. 
Visegrád-Diós; SLO: No. 69. Pobedim, No. 75. Radzovce, No. 104A. Vyšný Kubín) and with the 
Recsk-Lahócza mine at Mátra Hill (H: No. 66A–B. Oszlár-Nyárfaszög) (Table 3, fig. 3).

The topographical position of the settlement at H: No. 68. Piliny-Borsoshegy (Table 3, fig 3) 
perhaps allowed it to access either or both copper resources in the Slovakian Ore Mountain Range 
and at Recsk.

Transylvanian copper resources could have been utilised by metalsmiths in present-day 
R: No. 24. Ciumesti, No. 39. Hălchiu (Brasso), No. 48A–C. Lăpuş, No. 78. Şagu, No. 95. Teleac, 
and in H: No. 52. Makó-Innenső Jángor 3, No. 91. Szeged-Szőreg C-Szív utca (Table 3, fig. 3).

The bronze production in the territory of H: No. 14. Bölcske-Sziget, No. 67. Pécs-Makártető, 
No. 82. Soltvadkert-Büdöstó, and HR: No. 88. Sveti Petar-Ludbreški (Table 3, fig 3) was probably 
based on copper obtained from mines at Rudna Glava.

Casting moulds were found in settlement depots in nine sites: H: No.   3. Aranyosapáti-
Temető, No.  12. Beremend, No.  82. Soltvadkert-Büdöstó, No.  91. Szeged-Szőreg-Szív utca, a 
pit in cemetery C; RO: No. 24. Ciumeşti, No. 29. Domaneşti; No. 39. Hălchiu (Brasso), No. 95. 
Teleac; HR: No. 88. Sveti Petar Ludbreški (Table 3, fig 3). One mould was discovered in a cave 
(RO: No. 35. Geoagiu-Kőalja hegy) (Table 3, fig. 3), while from four sites mould were found in 
graves (SK: No. 43. Ilava, No. 104A. Vyšný Kubín; RO: No. 48A–C. Lăpuş, Tumulus No. 11, 13, 16; 
H: No. 60. Németbánya-Felsőerdei dűlő) (Table 3, fig. 3). Furthermore, unpublished moulds are 
presented in this study from Western Transdanubia (H: No. 31. Danube’s bed [Almásneszmély–
Győr], No. 79. Sármellék-Száraz-eleje, No. 100. Velem-Szent Vid) (Table 3, fig. 3, fig. 5). In 23 
cases, the precise find context is unknown. That means 41 sites more compared to 2006.

Results

The distribution of the sites on the survey maps (figs. 1–3) suggests that almost all copper ore 
resource areas25 were already known since the beginning of the Bronze Age. Metal industry 
of the Tumulus and Urnfield cultures in Western Transdanubia probably relied on mines in the 

23	 Czajlik 2012 fig. 2, region V.
24	 Czajlik 2012.
25	 Krause 2003 Abb. 7, 11, 15; Czajlik 2012 fig. 2; Pernicka – Lutz – Stöllner 2016 fig. 14; Radivojević et 

al. 2019 fig. 1.
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Eisenerz Alps in Styria and at Trieben in Upper Styria and especially on mines and settlements 
specialised in pre-processing of ores in Lower Austria (Prigglitz-Gasteil, Rax-Goggnitz). While 
the mentioned Styrian mines were active around ca. 1200–900 BC, the Lower Austrian ones 
emerged only around 1500–600 BC when the large early mines (e.g. Mitterberg, used from the 
19/18–17th centuries) gradually became exhausted and abandoned.26 During the Bronze Age, 
water transport was important in supplying the workshops with copper ore. In the case of Middle 
Bronze Age Western Transdanubia, the Rába and Zala rivers, both originating in the Eastern 
Alps, must have played a crucial role in transportation. The third main body of water was the 
Danube, in the case of which one must assume upstream transportation of copper from the Rudna 
Glava area. It must be taken into account, however, that the rivers were probably significantly 
slower at the time as their beds were unregulated and their floodplains much more extended. The 
transportation of raw materials from the Slovakian Ore Mountain Range27 (fig. 3) to the territory 
of Northeast Transdanubia and the broader area of Budapest must certainly have been realised 
using the Danube and its subsidiaries (Garam and Ipoly). The almost complete lack of moulds in 
Northwest Transdanubia during the Middle Bronze Age is conspicuous (the two known examples 
are No.  51. Pusztasomorja-Jánossomorja-Tímárdomb and No.  69. Tarjánpuszta-Vasasföld  II 
[Table 2, fig. 2]), even though the mines near Mitterberg and in Slovakia were active during this 
period.28 Currently, there is no satisfying explanation for the lack of casting moulds in the inner 
territories of Transylvania; one rather suspects methodological issues in the background, like 
selective access to publications or significant quantities of unpublished finds.

A statistical comparison of the data sets published in 2006 and the present paper clearly shows 
a significant increase in Middle Bronze Age data points (due primarily to Tünde Horváth’s, 
Alexandra Găvan’s and Bianka Nessel’s studies).29 A concentration of metal production points 
(31  workshops) as early as the Middle Bronze Age also seems unquestionable. The loci of 
centralization seem to have changed to new places during the Late Bronze Age, while the 
production profile also shifted towards larger series as marked by both the increased number of 
casting moulds per centre as well as by the higher total amount of such finds.

In the case of settlements, a feature was only interpreted as ‘workshop’ when it contained 
more than one casting mould and, perhaps, also other relics and accessories of metalworking 
(bronze slag, ingots, tuyeres) referring to local production. It must also be noted that 1. every 
casting mould found on a settlement is interpreted as a relic of metalworking; 2. where other 
relics and accessories of metalworking were found together with the moulds one might speak 
about local production; and 3. casting moulds in depots unanimously refer to nearby workshops, 
i.e. to production of metal objects in large series. Features are interpreted as ‘central workshop’ 
which may have been producing for more than a single settlement if more than three casting 
moulds and preferably other relics, by-products, and accessories of metalworking are known 
from the related find material.

The current possibilities of interpretation allow one to drawing a much more refined picture than 
before. During the Bronze Age, or at least in its late phase, metalworking and ~production must 
have been concentrated in hill areas, plainlands (not necessarily near to an exploited resource area), 
and highlands (fig. 3). Earlier, during the Middle Bronze Age the active mines in the Slovakian Ore 
Mountain Range (Czajlik’s region III, including the Mátra Hill Range) and the suspected processing 

26	 Czajlik 1993 341; Czajlik – Molnár – Solymos 1999 43; Czajlik 2012 20, 41, 43, fig. 2; Kiss 2009 fig. 
3; Stöllner 2005 Abb. 1; Stöllner 2015 Abb. 1, Abb. 9; Trebsche – Pucher 2013 118–199, Abb. 3;  
Falkenstein 2017 9.

27	 Czajlik 2012 fig. 2, region III; Stöllner 2021 3–6, Abb. 1.
28	 Pernicka – Nessel – Mehofer 2016 23–25, figs. 4–5; Radivojević et al. 2019 161–162, fig. 1.
29	 Horváth 2004; Găvan 2015; Nessel 2019.
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Fig. 4. Casting mould of an axe. Hidegség-Templom-domb
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Fig. 5. Casting moulds of arrowheads and socketed axes. 1. Danube’s bed (Almásneszmély–Győr);  
2. Sármellék-Száraz-eleje; 3. Velem-Szent Vid
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sites containing casting moulds were much closer. As for the Early Bronze Age, the scarcity and 
scattering of related sites deprived one of the possibilities to draw valuable conclusions.

New questions and tasks

The current state of research delineates future tasks. Further scientific research would be best 
aided by a public database containing all published casting moulds, with descriptions and pictures 
for the finds, made freely accessible for interested researchers. Creating such a database could be 
the goal of a joint international research project, under which every side of every casting mould 
becomes photographed and measured, and as many objects as possible undergo a petrographic 
analysis.30 This analysis could enable a distinction between clay and ‘artificial stone’ moulds and 
also include a raw material resource location for stone moulds which might give away further 
information on connections between, and work distribution patterns inside cultural units. In 
the following phase, this database would be worth completing with related finds dated to the 
Copper31 and Iron Ages, as well as making it public. Also, a composition analysis project should 
be conducted, characterising the copper ores of various mines and describing the by-products 
(slags and ingots) of bronze production.

An evaluation system comprising unambiguous criteria should be developed to distinguish 
between higher-level central workshops (characterised by almost ‘industrial’ production) and 
lesser ones engaged primarily in repair and domestic production, serving only a household or a 
single settlement at best.

One of the most urgent tasks is a complex petrographic analysis of large series of casting 
moulds (preferably all) according to an elaborate protocol, realised preferably in international 
cooperation. Research has no fair chance to leap forward without exploiting these pieces of 
information from the currently available finds.32
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