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Summary

A continuous rise in the flow of metals to Southern Scandina-
via begins around 2100–2000 BC. The first networks estab-
lished guaranteed a supply of metals from the Austrian Inn 
Valley and Slovakia, complemented by high-tin British metal. 
These networks shifted during the next 700 years: They faded 
out and were partially replaced by new contacts supplying 
the north with metal from the Eastern Alpine Mitterberg and, 
later, from the Southern Alpine region, which became the pre-
dominate source from the established Nordic Bronze Age 
onwards. No traces of a raw-material trade have been visible 
in Southern Scandinavia’s Early Bronze Age periods, nor have 
deposits of ingots, as they are known from southern Germany, 
been discovered. On the contrary: The targeted import of 
artefacts with certain material properties seems to have been 
the basis for local material production. Axe- and ring-metal 
were traded to Scandinavia as a raw material source for fur-
ther production. In addition to the actual use of the artefacts, 
large quantities had been withdrawn from use in order to be 
reused in a targeted manner. The high-tin bronze axes from 
the British Isles contributed significantly to the early produc-
tion of bronze in the Late Neolithic in Southern Scandinavia. 
Together with the large quantities of axes made of Ni-fahlore 
imported from the Únětician region and the ring-metal of 
low-Ni-fahlore from the Central Alps, they form the material 
base for the local metalwork in the first 200 to 300 years of 
the Nordic Bronze Age. Additionally, the appearance of the 
spearheads in an early period of the Nordic Bronze Age (NBA 
IA 1750/1700–1600 BC) might also be the result of an influx 
of new metal in a specific axe type. The metallurgical finger-
print of Virring-type axes and the earliest spearheads can be 
related to the local production of several artefacts with simi-
lar South-Eastern European signatures. 

Keywords  Early Bronze Age, trade networks, artefact ingots, 
archaeometallurgy, spearheads

The use of axe- and ring-metal as a  
raw material source in the Late Neolithic and 

Early Bronze Age in Southern Scandinavia
Heide Wrobel Nørgaard

Zusammenfassung

Die Verwendung von Beil- und Ringmetall als Rohmaterial-
quelle im spätneolithischen und frühbronzezeitlichen 
Südskandinavien

Ein kontinuierlicher Anstieg des Metallflusses nach Südskandi-
navien beginnt um 2100–2000 v. Chr. Die ersten Netzwerke 
gewährleisteten die Versorgung mit Metallen aus dem österrei-
chischen Inntal und der Slowakei, ergänzt durch zinnreiches 
britisches Metall. Diese Netzwerke veränderten sich im Laufe 
der nächsten 700 Jahre, verblassten und wurden teilweise 
durch neue Kontakte ersetzt. Einer dieser neuen Kontakte ver-
sorgte den Norden mit ostalpinem Metall vom Mitterberg und 
später mit Metall aus den südlichen Alpen, das ab der entwi-
ckelten nordischen Bronzezeit zur dominierenden Quelle wurde. 
Spuren eines Rohstoffhandels, sind hier in der frühen Bronze-
zeit Südskandinaviens nicht erkennbar. Auch Barren, wie man 
sie aus Süddeutschland kennt, sind in der frühen Bronzezeit 
selten Teil von Funden. Im Gegenteil scheint der gezielte Import 
von Artefakten mit bestimmten Materialeigenschaften die 
Grundlage für die lokale Materialproduktion zu sein. Axt- und 
Ringmetall wurden als Rohstoffquelle für die weitere Produk-
tion nach Skandinavien gehandelt. Neben der eigentlichen Nut-
zung der Artefakte wurden große Mengen der Nutzung entzo-
gen, um sie gezielt wiederzuverwenden. Die hochzinnhaltigen 
Bronzeäxte von den Britischen Inseln trugen wesentlich zur frü-
hen Bronzeproduktion im Spätneolithikum in Südskandinavien 
bei. Zusammen mit großen Mengen an Äxten aus nickelreichem 
Fahlerz, die aus dem Aunjetitzer Gebiet importiert wurden, und 
Ringmetall aus nickelarmem Fahlerz aus den Zentralalpen bil-
deten sie die Materialbasis für die lokale Metallverarbeitung in 
den ersten 200 bis 300 Jahren der Nordischen Bronzezeit. Darü-
ber hinaus könnte auch das Erscheinen der Speerspitzen in 
einer frühen Phase (BZ Periode IA; 1750/1700–1600 v. Chr.) ein 
Nebenprodukt des sich verändernden Metallhandels und des 
Zuflusses neuen Metalls in einen bestimmten Axttyp sein. Der 
metallurgische Fingerabdruck von Äxten des Virring-Typs und 
der frühesten Speerspitzen kann mit der lokalen Produktion 
mehrerer Artefakte mit ähnlichen südosteuropäischen Signatu-
ren in Verbindung gebracht werden.

Schlagwörter  Frühbronzezeit, Metallhandel, Artefakt- 
Währung, Archäometallurgie, Speerspitzen
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knowledge provides an excellent base, allowing estimations 
on the extension of the defined networks and how this metal 
trade might have been organised. This article will focus on 
defining the kind of metal used within the trade to the out-
skirts of the metal-producing areas in the Bronze Age in 
Europe.

Today we know that the first 700 years of the Nordic 
Bronze Age (Fig. 1) have been characterised by a continu-
ous rise in the flow of metals to Southern Scandinavia that 
began around 2100–2000 BC, with the hoard from Pile, 
Scania (Sweden), as one of the most characteristic finds 

Introduction

Our knowledge concerning the metal trade networks that 
supplied the Scandinavian Bronze Age with the most 
needed raw material has grown immensely in the last dec-
ade. Several projects aimed to define possible supply cen-
tres, networks, routes, and shifts in time, by analysing arte-
facts regarding their archaeometallurgical fingerprint1. The 
number of analysed artefacts corresponds to around 50 % of 
the known metal artefacts from the establishment of the 
Nordic Bronze Age to its decline. Thus, the state-of-the-art 

Tab. 1  State-of-the-art chronology of Southern Scandinavia and European-scale. * The 14C ranges are based on a combination of radiocarbon and den-
drochronological determinations.

Tab. 1  Neueste chronologische Daten und Vergleich von Südskandinavien mit anderen Teilen Europas. * Die 14C-Spannen beruhen auf einer Kombination 
von Radiokohlenstoff- und dendrochronologischen Bestimmungen.

Fig. 1a–b  Histogram of the tin percentage within LN II (a) and NBA IA (b) artefacts found in Denmark. 

Abb. 1a–b  Histogramm des prozentualen Zinngehalts von Artefakten der Stufe II des Spätneolithikums (a) und Periode IA der Nordischen Bronzezeit (b) 
aus Dänemark.
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1	� Nørgaard et al. 2019; Nørgaard et al. 2021; 
Nørgaard et al. 2022; Ling et al. 2014; Ling et 
al. 2019; Melheim 2015; Melheim et al. 

2018; Melheim/Sand-Eriksen 2020;  
Vandkilde 2017.
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	 2	� See Harbison 1968; Harbison 1969; Megaw/
Hardy 1938; Needham 1983; Vandkilde 
1996; Burgess/Schmidt 1981.

	 3	� Two halves of developed undecorated flat 
axes similar to the Ballyvalley-type from the 
find location Limfjord, North Jutland (Den-
mark), are known from the collections of the 

British Museum (<https://www.britishmu-
seum.org/collection/object/H_1869-0724-1> 
[08.04.2024]), indicating the presence of bro-
ken axe metal. 

(Vandkilde 2017). High impurity (fahlore) metal from the 
Austrian Inn Valley and Slovakia was among the first met-
als to arrive in Scandinavia, probably via the central Ger-
man Únětician hubs. This fahlore metal was differentiated 
by low or high nickel (Ni) content, it originated in central 
Europe, and it is associated with a specific type of artefact: 
axes and loop neck-rings (Nørgaard et al. 2021). Comple-
mented by high-tin British metal, these three sources repre-
sent the major metal suppliers in the Southern Scandina-
vian Late Neolithic (LN II), between 2000 and 1700/1750 BC 
(Tab. 1). During the first phase of the establishment of the 
Nordic Bronze Age (NBA IA, 1750/1700–1600 BC), instabil-
ities that end in the Únětice downfall in c. 1600 BC might 
be responsible for a period of raw material shortage, visible 
in the reuse of existing stocks. The direct reaction to these 
changes is visible from 1600 to 1500 BC, i. e., within the 
NBA IB period, when the metal-supplying networks 
extended to the south. The material testifies that there was 
a continuing supply of low-impurity copper from the Slova-
kian area and Central Alpine metal was used in the creation 
of status symbols, such as the shaft-hole axes (Nørgaard 
et al. 2022). Additionally, an initial use of Northern Italian 
copper can be documented in NBA IB (1600–1500 BC), an 
extension of the network to the south which will dominate 
the metal trade in the following periods. English and Welsh 
metal played a central role during this period. Finally, from 
around 1500 BC, when British copper imports declined, the 
predominance of novel Northern Italian copper coincides 
with the full establishment of the NBA and highlights a 
western in-land route (Nørgaard et al. 2019; Nørgaard et al. 
2021; Nørgaard et al. 2022) connecting the NBA with the 
Southern German ›Tumulus Culture‹ and the first transal-
pine amber traffic (Vandkilde et al. 2024).

As the metal networks providing the NBA’s most-needed 
raw material were subject to change, the material culture 
was likewise changing with the development of the Nordic 
Bronze Age. While the Late Neolithic (LN) II period was 
characterised by a predominance of flat and, later, flanged 
axes and ring metal, the beginning of NBA IA can be con-
nected to the appearance of a new artefact type: the spear-
head (Vandkilde 1996). In the following period, NBA IB, the 
sword also gained its place in the material culture reper-
toire (Berger et al. 2022), showing undoubted connections 
to South-Eastern Europe. 

The above-mentioned studies of H. W. Nørgaard and col-
leagues suggested that certain artefacts function as ingots 
within the metal trade (Nørgaard et al. 2019; Nørgaard et al. 
2021). Despite earlier assumptions of a raw material trade, 
no trace of it has been visible in Southern Scandinavia’s 
Early Bronze Age periods. Additionally, the deposition of 
ingots in a manner comparable to the deposition of rib- or 
ring-ingots during the Early Bronze Age in Central and 
Southern Germany is unknown in Southern Scandinavia. 
Ingots appear in Scandinavia in hoards first in the Late 
Bronze Age, around 1000 BC. Here, casting cakes, metallur-

gical debris, and partly broken pieces of bun ingots of bronze 
and tin (see Boddum et al. 2011; Boddum et al. 2015) testify 
to an emerging hoarding tradition connected to metallurgi-
cal activities. However, the targeted import of artefacts with 
certain material properties seems to be the basis for local 
material production in the Early Nordic Bronze Age. 

Early tin bronze in Southern Scandinavia

From a bird’s-eye view, it is astonishing that Southern Scan-
dinavia fully joined the group of metal-using societies only 
at the dawn of the 2nd millennium BC (Nørgaard et al. 2019; 
Vandkilde 2017). What is particularly interesting here is the 
way in which it was done. Imported metal artefacts have 
been known since the 5th millennium BC in Southern Scan-
dinavia (Klassen 2000; Klassen 2004), and, already at this 
stage, different metal sources were used (Nørgaard et al. 
2021, 9; Brozio et al. 2023). Denmark might have had an 
independent metal production already in the 3rd millen-
nium BC (Gebauer et al. 2020), but the earliest clear evidence 
for local metal production in Southern Scandinavia dates to 
the beginning of the 2nd millennium BC (i. e., Vandkilde 
2017). In contrast to many metal-using societies, this change 
in material culture did not take place in stages of develop-
ment – as observed in the south (from pure copper to fahlore 
to bronze)  – but rather in a rapid development from the 
import of artefacts to the parallel local production of copper 
and tin-bronze and the exclusive production of tin-bronze 
objects. 

This rapid introduction of tin-bronze (Fig. 1) is likely con-
nected to the way in which metal as raw material was 
imported. 

The Southern Scandinavian Late Neolithic material cul-
ture is characterised by a variety of imported artefact types, 
predominately axes and ring-shaped items (see Vandkilde 
1996). Moreover, Southern Scandinavia is the continental 
region with the largest number of Anglo-Irish axe-heads 
outside of the British Isles, followed by the Rhine estuary 
and the middle Elbe region (Fig. 2). Anglo-Irish axes2 
appear first in Scandinavia in the early LN II with single 
specimens of the Killaha-type (i. e., Harbison 1969). The 
numbers increased in the second part of LN II, and devel-
oped flat axes appeared in single depositions in bogs, buri-
als, and hoards (i. e., Burgess/Schmidt 1981; Harbison 1969). 
The distribution of these axes outside the British Isles  
suggests a transport route along the coast (Butler 1996; 
Needham 2009) with further inland travel through river 
systems. Evidence of axe-hack metal3 and amber axe-pen-
dants imitating decorated flat axes in the Limfjord region in 
Northern Jutland (see Vandkilde et al. 2024), in addition to 
hot spot centres for Baltic Amber in Únětician hubs (Vand-
kilde 2017), support the importance of this route. 

However, the preserved axes of Southern Scandinavia 
are of extraordinary shape and size (see Butler 1955). As 

https://www.britishmuseum.org/collection/object/H_1869-0724-1
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such, it seems that besides the preserved high-quality axes, 
British artefacts were reused within the Southern Scandi-
navian metal production. An intensive typological exami-
nation of the 150 analysed LN II axes (i. e., Nørgaard et al. 
2019; Nørgaard et al. 2019a; Nørgaard et al. 2021) illumi-
nates the origin of the tin detected in the Scandinavian 
artefacts (Fig. 3). 

Especially the larger local axe types (A3 and A4 in Vand-
kilde 1996, 66–91) show tin contents far over the 2 % hur-
dle that was considered the minimum required for an alloy 
to be called bronze, as determined in the 1990s through 
extensive studies of early copper alloys (i. e., Muhly 1993, 
240)4. The axes with the highest tin content – above 7 wt % 
and up to 14 wt % – are classified as of Anglo-Irish origin 
and show the expected high-tin bronze. This uneven distri-
bution of the tin content in these early bronzes indicates an 
intentional reuse of foreign artefacts to create local objects. 

It seems that especially British metal has been of interest 
for the production of local axe types. Some axes indicate a 
direct recast of Anglo-Irish axes to local forms such as the 
large Storre-Heddinge-type axe from Ørnbølle Hede (NM 
26062; Vandkilde 1996, 422) and the nearly 12-cm-long 
Gallemose-type axe from Northern Jutland (ÅHM 3384, 
Vandkilde 1996, 416.) with 10.4 and 11.3 % tin (see Fig. 3). 
Other artefacts point towards a potential mixing of high-tin 
bronze with low-tin copper artefacts.

The well-known hoard from Store-Heddinge near Præstø 
on Zealand (Denmark) can shed light on this reuse of British 
axe metal in local Southern Scandinavian metal production. 
First and foremost, a detailed isotopic investigation revealed 
that the Anglo-Irish axe types were imported to Southern 
Scandinavia and that the metal assumed to be reused in 
local production had been made solely from English and 
Welsh metal deposits (see Nørgaard et al. 2019; Nørgaard et 

Fig. 2  Distribution of the artefacts that are considered the major sources of metal for the Southern Scandinavian Late Neolithic (LN II) and earliest 
Bronze Age (NBA IA): the Anglo-Irish axes, Únětician flange axes, and looped neck-rings (Ösenhalsringe) in Central and Northern Europe. The distribu-
tion of Anglo-Irish axes in France and Belgium is still an ongoing task and the present map does not consider the latest publications by H. Gandois.

Abb. 2  Verbreitungskarte der Artefakte, die als wichtigste Metallquellen für Südskandinavien während des Spätneolithikums Stufe II und der Nordischen 
Bronzezeit Periode IA gelten: anglo-irische Beile, Randleistenbeile der Aunjetitzer Kultur und Ösenhalsringe in Mittel- und Nordeuropa. Die Kartierung der 
anglo-irischen Beile in Frankreich und Belgien ist noch nicht abgeschlossen; ebenso sind die jüngsten Veröffentlichungen von H. Gandois unberücksichtigt.
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	 4	� Copper ore can have varying concentrations 
of tin as a trace element, mostly in the ppm 
range. However, occasionally deposits can 
contain copper and tin in the ore mineral, as 
the example of the Mushiston mine, Sughd 
Region, in Tajikistan shows (see Berger et al. 
2023). The metal smelted from this kind of 

ore will have varying concentrations of tin. 
The 2 % hurdle that Muhly mentions is 
based on the distribution of tin contents  
in Early Bronze Age archaeological objects 
(see here also data from the Stuttgarter 
Metallanalysendatenbank, Junghans et al. 
1960; Junghans et al. 1968; Junghans et al. 

1974; Krause 2003). Nevertheless, new ex
periments on the impact of trace elements  
in copper alloys have shown that significant 
visual changes of the alloy first occur at a 
proportion of at least 2 % (Mödlinger et al. 
2017).
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al. 2021). It follows that the axes should be referred to as 
Anglo-type axes. Second, a typologically identified Anglo-
type axe is not per se of English or Welsh metal. For exam-
ple, the large axe with narrow waist and ›English‹ bevelled 
decoration from Tolne Hjorring in Northern Jutland 
(NM3887; Tab. 2) cannot be isotopically associated with 
British ores even if the chemical composition is comparable 
with the low impurity copper known to be from English and 
Welsh sources (see Nørgaard et al. 2019, 21).

The Store-Heddinge hoard contains four axes: one deco-
rated Anglo-flanged-axe (MLXIX), two primitive flanged 
axes with strong typological characteristics of Anglo-axes 
(MLXXa–b), and a local-style flanged axe of the Store-Hed-
dinge-type MLXXc (Fig. 4; Tab. 2; according to Vandkilde 
1996, 80). The isotopic ratios of the axes reveal that the 
large decorated piece MLXIX was made of Welsh or English 
metal. The same is valid for the local-style axe MLXXc, 
which has a tin content of 6.9 wt % (Fig. 5). The two primi-
tive flanged axes MLXXa and MLXXb are stylistically very 
similar. While MLXXa is very likely made of metal from 
the Alderly Edge mine in England; the other axe seems to 
be a product of mixing British and Slovakian artefact metal 
in an attempt to copy foreign styles. Table 2 presents sev-
eral artefacts that can be typologically considered as hybrid 
forms, stylistically between the characteristic long narrow 
shape and flattened flanges of Anglo-type axes and the 
partly high-flanged curved axes of local style (typology 

	 5	� Fig. 6 shows that especially the Gallemose 
axes (CM 142, B294), but also axes of  
type Store-Heddinge (MLXXc), Vaerslev 
(VMÅ139), and Æbelnæs (B10789 and 

B494), are predominately of Welsh metal. It 
shall be the task of future studies to clarify 
whether the Anglo-style axes ML6573 and 
ML6574 may also be local imitations of a 

popular form as they are probably made 
from Mitterberg copper. 

based on Vandkilde 1996). They provide the basis for the 
isotopic investigation visualised in Fig. 5. Interestingly, the 
large decorated local-style axes are frequently produced 
with metal from Welsh or English sources5. 

In addition to the tin values and isotope ratios of Anglo-
type axes presented above, further evidence of possible 
mixing of artefact metal in local production can be referred 
to. As suggested by the examined imported artefact types 
(see Fig. 2) and the concentration of Baltic amber finds in 
the circum-Harz region, an intensive exchange of goods is 
to be expected between the Southern Scandinavian and the 
Únětice region. The studies by Nørgaard and colleagues 
(2019; 2021), which include around 600 artefacts from the 
first 600 years of the Nordic Bronze Age, revealed that two 
dominant fahlore types supplied the Late Neolithic and 
Early Bronze communities in Denmark with copper. The 
nickel-rich fahlore probably had its origin in the Slovakian 
Ore Mountains (Nørgaard et al. 2019) and was used for 
making a variety of Únětician axe types. According to 
H. Vandkilde, Únětician axes provide a large proportion of 
the imported items (Vandkilde 2017, 147). The low-Ni fahl-
ore could be linked to the mineral deposits in the Inn Valley 
(Nørgaard et al. 2021). This metal is also known as Ösen-
ring-metal, as it is most widely used in looped neck-rings 
and only occasionally appears in the material culture of the 
Late Neolithic in Southern Scandinavia as complete items 
(see Fig. 2; cf. Vandkilde 2005).

Fig. 3  Tin concentrations in LN II artefacts, taking into account the identified stylistic types. The typological classification is based on H. Vandkilde 1996.

Abb. 3  Zinngehalt von Artefakten der spätneolithischen Periode II unter Berücksichtigung der typologischen Einteilung nach H. Vandkilde 1996.
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Original no.
A-number Object Date Site Context Additional finds Reference Analyses

ML6574
MA-181036

flanged axe, type 
Anglo-Irisch A10

LN
 II

Beddinge, Vermen- 
högs, Scania

one-type  
hoard

similar  
flanged axe

O
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g 
19

74
, 6

6
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ør

ga
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et

 a
l. 

20
19

, S
2

ML6573
MA-181035

flanged axe, type 
Anglo-Irisch A10

Beddinge, Vermen- 
högs, Scania

one-type  
hoard

similar  
flanged axe

NM B294
MA-171110

flanged axe,  
type Gallemose

Brandslund,  
Skovby, Odense

single find, 
field

none Vandkilde 
1996, 414

NM B198
MA-166631

flanged axe,  
type Emmen

Brokbjerg Mose,  
Hellum, Ålborg

single find,  
bog

none Vandkilde 
1996, 410

ÅHM 3384
MA-171125

flanged axe,  
type Gallemose

Denmark unknown unknown

Va
nd

ki
ld

e 
19

96
, 4

16

NM
MA-170414

flanged axe,  
type Virring

Denmark unknown unknown

VMÅ139
MA-171127

flanged axe,  
type Vaerslev

Dybvad Mølle,  
Års, Ålborg

single find,  
gravel

none Vandkilde 
1996, 418

NM B1335
MA-166635

flanged axe, type 
Torsted-Tinsdahl

Flemløse,  
Baag, Odense

single find,  
gravel

none Vandkilde 
1996, 427

NM 26063
MA-180953

flanged axe, type 
Anglo-Irisch A8

Flenstofte,  
Baag, Odense

single find,  
bog

none Vandkilde 
1996, 424

NM B3888a
MA-171133

flanged axe, type 
Anglo-Irisch A8

Gallemose,  
Støvring,  
Randers

multi-type 
hoard, bog

6 local flanged axes,  
1 Únětician type axe,  
7 solid rings, 2 ›Blutegel‹ 
rings, 3 hooks Va

nd
ki

ld
e 

19
96

, 
41

6

NM3887
MA-170358

flanged axe Hjørring,  
Tolne, Horns

burial in  
barrow

unknown Vandkilde 
1996, 421

ML11056
MA-181037

flanged axe, type 
Anglo-Irisch A10

Löddeköpinge,  
Harjagers, Scania

single find none Oldeberg 
1974, 72

NM B10789
MA-170385

flanged axe,  
type Aebelnaes

Odsherred,  
Holbæk

one-type  
hoard

2 European-type  
flanged axes

Vandkilde 
1996, 409

NM B9819
MA-166625

flanged axe, type 
Store-Heddinge

Rye, Volborg,  
København

single find, 
meadow

none Vandkilde 
1996, 421

NM B5310
MA-180951

flanged axe, type 
Anglo-Irisch A10 

Selchausdal,  
Løve, Holbæk

single find,  
bog

none Vandkilde 
1996, 425 Nørgaard et al. 

2021, S2NM 4558
MA-180952

flanged axe, type 
Anglo-Irisch A8

Selchausdal,  
Løve, Holbæk

single find, 
meadow

none Vandkilde 
1996, 424

CM 142
MA-171107

flanged axe,  
type Gallemose

Skibby, Horns,  
Frederiksborg

single find none Vandkilde 
1996, 412

Nørgaard et al. 
2019, S2SØM3197

MA-171115
flanged axe,  
type Gallemose

Skodsbøl, Nybøl,  
Sønderborg

one-type 
hoard, near 
settlement

1 local-type  
flanged axe Vandkilde 

1996, 414

MLXIX
MA-180954

flanged axe, type 
Anglo-Irisch A10

Store-Heddinge,  
Stevens, Præstø

one-type  
hoard

1 local-type flanged axe,  
2 Anglo flanged axes
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19
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21
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21

, S
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MLXXa
MA-180955

flanged axe, type 
Anglo-Irisch A8

Store-Heddinge,  
Stevens, Præstø

one-type 
hoard

MLXXb
MA-180956

flanged axe, type 
Anglo-Irisch A8

Store-Heddinge,  
Stevens, Præstø

one-type  
hoard

MLXXc
MA-180957

flanged axe, type 
Store-Heddinge

Store-Heddinge,  
Stevens, Præstø

one-type  
hoard

VHM 5384
MA-171122

flanged axe,  
type Aebelnaes

Tolne Parish,  
Horns, Hjørring

single find none Vandkilde 
1996, 425

Nørgaard et al. 
2019, S2

NM B3370
MA-170348

flanged axe,  
type Værslev

Valore, Ramsø,  
København

single find, 
field

none Vandkilde 
1996, 418 Nørgaard et al. 

2021, S2NM B494
MA-171063

flanged axe,  
type Æbelnæs

Æbelnæs, Mønbo, 
Præstø

single find none Vandkilde 
1996, 423

NM 26062
MA-170374

flanged axe, type 
Store-Heddinge

Ørnbølle Hede,  
Vennebjerg, Hjørring

burial in  
barrow

unknown Vandkilde 
1996, 422

Nørgaard et al. 
2019, S2

Tab. 2  The artefacts with stylistic elements of Anglo-axes during LN II in Southern Scandinavia. The table gives context information (including  
original references), accompanying finds, and the reference to the open-access analytical data. Axe typology based on H. Vandkilde 1996. 

Tab. 2  Artefakte mit Stilelementen britischer Beile aus dem Spätneolithikum Stufe II in Südskandinavien. Die Tabelle enthält Befundinformationen (ein- 
schließlich Originalliteratur), vergesellschaftete Funde und den Verweis auf frei zugängliche Analysedaten. Typologie der Beile nach H. Vandkilde 1996. 
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Fig. 4  The axes of the Store-Heddinge, Præstø (Denmark), hoard with details of the decoration of the Anglo-type axe MLXIX.

Abb. 4  Die Beile des Horts von Store Heddinge, Præstø (Dänemark), mit den Verzierungsdetails auf Beil MLXIX vom Britischen Typ. 

Inspired by the composition of the Pile hoard (see Vand-
kilde 2017), which contains all potential metal types for 
the production of local Southern Scandinavian metal 
objects, the Danish metal objects from 2100/2000–
1600 BC have been compared regarding their trace ele-
ments. The PCA (Fig. 6) clearly demonstrates the separa-
tion of ring metal and axe metal regarding the Ni content 
(see Nørgaard et al. 2019, 15). A definitive indication for 
the reuse of ring metal in local metal production is the 

appearance of local-style axes made of ring metal. The 
recast of Únětician axes with high Ni-content into local 
axe styles illustrates the reuse of these artefacts in local 
production. The comparable chemical fingerprint of local-
style and Anglo-axes indicates a direct recast into local 
forms. The decrease in the tin content and the trace ele-
ment concentrations could indicate a repetitive process or 
the mixing of different sources with strong differences in 
the trace element values (low-Ni fahlore vs high-Ni fahl-

Fig. 5a–b  Lead isotope ratios of artefacts that can be typologically described as hybrids and locally crafted artefacts made of low-impurity copper 
where a English/Welsh origin can be assumed.

Abb. 5a–b  Bleiisotopenverhältnisse in Artefakten, die typologisch als Hybride bezeichnet werden können, und in lokal hergestellten Artefakten aus Kupfer  
mit niedrigem Verunreinigungsgehalt, bei denen eine englische/walisische Herkunft angenommen werden kann.
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ore). As the majority of the locally produced axes cannot 
be allocated clearly to one of the source metals, we need to 
assume, as already shown with the Store-Heddinge axes, 
that different artefact metals were mixed to achieve the 
right composition, colour, and hardness in the new arte-
fact. The material properties of the desired metal are 
visualised in the object. Neck-rings symbolise a material 
that can withstand stress, and axes indicate a hard, resil-
ient material. Colour differences may have been the main 
reason for the import of the high-tin bronzes from the Brit-
ish Isles but can be neglected when distinguishing the 
neck-ring copper from the axe copper. Even if nickel is also 
responsible for colour change in bronze, a visual effect 
would have been first achieved at a concentration above 
2 wt % (see Mödlinger et al. 2017).

Thus, in the earliest stages of the Nordic Bronze Age, 
three main sources of metal paved the way towards the 
established Bronze Age: axes imported from the Únětician 
region and the British Isles and rings that originated in cen-
tral Europe. The high-tin content in the Anglo-axes is 
responsible for the rapid adoption of bronze already in 
LN II. The mixing of high-Ni and low-Ni fahlores, both rec-
ognisable and separable by local metalworkers due to their 
visual differences, result in a high-impurity metal with a 
nickel content which is not known from ore bodies (see Nør-
gaard et al. 2019; Nørgaard et al. 2021).

Of axes, spearheads and swords

The intensive examination of the metal flow to Southern 
Scandinavia revealed that the first Bronze Age period (NBA 
IA, c. 1700–1600 BC) is characterised by the full implemen-
tation of bronze and probably the recycling of metal from 
the previous period (locally produced artefacts) as well as 
smaller amounts of incoming metal from sources and net-
works already used in LN II (Nørgaard et al. 2019, 24). It 
seems that this period is all about restructuring. A few cen-
turies before, around 1750 BC, the classic phase of the Úněti-
cian Culture in Bohemia came to an end (Meller 2017, 1535). 
Baltic amber, which had been the major exchange good for 
the desired metal, was no longer omnipresent in the Úněti-
cian graves, and the shift of the rich amber burials towards 
the Mad’arovce-Větěrov cultural complex in the Northern 
Carpathian Basin (according to Ernée 2013; Meller 2017; 
Vandkilde et al. 2024) suggest a reconstruction of exchange 
networks. 

Similar changes are visible in the material culture of the 
rising Bronze Age. From a bird’s-eye-view, the finite chrono-
logical periods established for the Early Nordic Bronze Age 
(see Vandkilde 1989, Tab. 1) are characterised by a specific 
repertoire of tools and weapons. In Late Neolithic Denmark, 
axes, daggers, and halberds dominate (see Vandkilde 1993), 
whereas, in NBA IA, large hoards contain flanged axes com-
bined with the earliest spearheads. In NBA IB, the earliest 

Fig. 6  Principal Component Analysis of the main trace elements (Ni, Sb, Ag, As) of the LN II (dots) and NBA IA (squares) artefacts from Denmark, 
including the LN II Pile hoard, Scania (Sweden). Colours indicate the artefact category, the data set of Pile (based on Vandkilde 2017) is highlighted  
with open symbols. The extended data set is compared with the median values for copper types (black X) defined by K. Rassmann (2005; 2010).

Abb. 6  Hauptkomponentenanalyse der wichtigsten Spurenelemente (Ni, Sb, Ag, As) der in Dänemark gefundenen Artefakte aus dem Spätneolithikum 
Stufe II (Kreise) und der Nordischen Bronzezeit Periode IA (Quadrate), einschließlich des Depots von Pile, Skåne (Schweden), aus dem Spätneolithikum 
Stufe II. Die Farben geben die Art des Artefakts an. Die Daten der Funde aus Pile (nach Vandkilde 2017) sind mit ungefüllten Symbolen angegeben. Der 
erweiterte Datensatz wird mit den von K. Rassmann (2005; 2010) definierten Medianwerten für Kupfertypen verglichen (schwarzes X). 
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Fig. 7a–c  The multi-artefact hoards from Bondesgårde, Torsted (a), 
Virring, Randers (b), and Åbjerg, Ringkøbing (c), in Denmark; no 
scale.

Abb. 7a–c  Die Hortfunde von Bondesgårde, Torsted (a), Virring, 
Randers (b) und Åbjerg, Ringkøbing (c), in Dänemark; o. M. 

a

b

c

swords appear. The changes in material culture in NBA IA 
are of specific interest to this study. 

The NBA IA hoards of Bondesgårde near Torsted, Vir-
ring ved Randers, and Åbjerg near Ringkøbing in Central 
Jutland (Denmark; Fig. 7) exemplify the emerging custom 
of depositing partly vast sets of weapons. All these deposi-
tions contain a very specific local-style axe with a distinctly 
protruding cutting edge (the Virring-type axes) and sock-
eted spearheads of Bagterp-type, variant Torsted (according 
to Vandkilde 1996, 101). The majority of these axes6 have 
trace-element compositions showing high impurities, 
which, however, differ from the previously known metal 
sources. Some reflect the known fahlore-type metals com-
mon in LN II (based on Nørgaard et al. 2019). 

Within the group of analysed artefacts one can find the 
complete inventory of the Virring depot from Central Jut-
land (Tab. 3; Fig. 7), which consists of a large flanged axe of 
Virring-type, a smaller axe of Torsted-type, three spear-
heads, variant Torsted, and a large decorated Central Euro-
pean spearhead (see Vandkilde 1996, 98). The metal of the 
Virring axe (B3962) from the eponymous depot and two of 
its spearheads (B3959, B3960) in the 206Pb and 204Pb isotope 

plot, could be allocated to South-Eastern European metal 
deposits, presumably from Serbian/Bulgarian mines7. In a 
thorough investigation of the remaining artefacts, two other 
Virring-type axes can be assigned to similar sources: the 
axes from Kragebæk (NM 21075), Holbæk, and from Ejstrup 
Holm (B108), Skanderborg (see Fig. 8). This evidence lends 
credence to the assumption that the appearance of Vir-
ring-type axes and spearheads is connected. 

Assuming that a specific artefact, imported via a new 
connection, had entered the local metal pool, this new 
metal could have initiated the production of Virring axes. 
Some detected facts support this hypothesis. The majority 
of Virring axes plot in a very restricted space between a 
206Pb/204Pb ratio of 18.80–18.95, a 207Pb/204Pb ratio of 
15.645–15.665, and a 208Pb/204Pb ratio of 38.7–38.8. Half 
of the analysed socketed spearheads of the Torsted variant 
also plot here (Fig. 8). Interestingly, none of the known 
metal deposits in Europe match these ratios, and thus 
these values might have resulted from mixing. This would 
also mean that the »raw« materials used in producing Vir-
ring axes and spearheads are the same, if not that they 
were manufactured in a timely manner. Figure 9 illus-

	 6	� Within the study by Nørgaard and col-
leagues in all 22 of 34 Virring-type axes 
have been analysed regarding their chemical 
and isotopic fingerprint (Nørgaard et al. 
2019; Nørgaard et al. 2021).

	 7	� The Serbian and Bulgarian copper deposits 
show wide ranges; for example, most of the 
data for the Rudna Glava mine, Bor district 
(Serbia), plots outside the diagrams pre-
sented in Fig. 9–10.
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trates some possible scenarios in which the imported 
South-Eastern European axes and spearheads are one 
end-member of a possible mixing line, and artefacts based 
on fahlore (line A and B) or raw materials, respectively 
artefacts, from Welsh mines (line C and D) are the second 
end-member.

This targeted recycling would create a first generation of 
artefacts that imitate the style and shape of the imported 

pieces with a different archaeometallurgical fingerprint. 
Thereafter, these new items may have laid the foundation 
for a new mix and for the creation of a second generation of 
artefacts. It could be that cast residues and failed casts 
formed the basis for a new batch; however, depending on 
the time, complete artefacts might also have been remelted. 
Mixing line E illustrates such a scenario (Fig. 9). The axes 
from Als (Sundeved) near Sønderborg (HAM 1488) and 

Museum ID A-no. Object Date Site Context Associated artefacts Reference Analyical 
data

HAM 1488 MA-170433
flanged axe,  
Virring-type

N
B

A 
IA

Als (Sundeved),  
Sønderborg

single-find none Vandkilde 1996, 432

N
ør

ga
ar

d 
et

 a
l. 

20
19

, S
2

NM B15110 MA-180926

sp
ea

rh
ea

d,
 T

or
st

ed
-

ty
pe Bondesgårde, Torsted,  

Ringkøbing-Skjern
multi-type hoard,  

gravel

large flanged axe,  
6 flanged axes Virring-type,  
40 spearheads Torsted-type

Aner/Kersten 1995, 66

NM B15131 MA-180929

NM B15117 MA-180925

NM B15115 MA-180927

NM B15101 MA-180928

NM B15135 MA-180930

NM 26072 MA-166640

fla
ng

ed
 a

xe
, V

irr
in

g-
ty

pe

Brejl, Vrads, Skanderborg single-find, field none

Vandkilde 1996, 433HOM B108 MA-170435 Ejstrup Holm, Vrads, Skanderborg single-find, water none

NM MA-170414 unknown unknown unknown

NM B4489 MA-170419 unknown unknown unknown
Vandkilde 1996, 432

NM B13535 MA-170420 unknown unknown unknown

HBV 2540 MA-170434 unknown unknown unknown Vandkilde 1996, 433

NM 10724 MA-170416 Hudevad, Åsum, Odense single-find, meadow none Vandkilde 1996, 432

NM B6821 MA-166655 Jutland unknown unknown Vandkilde 1996, 433

NM 21075 MA-166647 Kragebæk, Tuse, Holbæk single-find, meadow none
Vandkilde 1996, 431

B10736 MA-170417 Kværkeby, Ringsted, Sorø single-find, bog none

FSM CM71 MA-170428 Nord Fünen, Odense single-find none
Vandkilde 1996, 432

SØM 356 MA-170432 Saksgård, Als Sønder, Sønderborg single-find, bog (?) none

NM 26073 MA-170418 Silkeborg (near), Gjern, Skanderborg single-find none
Vandkilde 1996, 433

NM B8687 MA-170422 Skannerup, Silkeborg, Gjern single-find, under stone none

NM 20948 MA-170421 Skenkelsø, Lynge, Frederiksborg single-find, field none Vandkilde 1996, 431

FSM 9708 MA-170427 Skovsbogård, Odense, Odense single-find, meadow none Vandkilde 1996, 432

NM 11820 MA-166653 Skørping, Hellum, Ålborg single-find, gravel none Vandkilde 1996, 433

NM 16783 MA-166637 Stensby, Skam, Odense single-find, bog none Vandkilde 1996, 432

NM B3963 MA-180962
flanged axe,  

Torsted- 
Tindsdahl-type

Virring, Sønderhald, Randers multi-type hoard, field

dagger blade,  
3 Torsted-type spearheads,  

large spearhead of EBA type,  
2 local-style flanged axes

Va
nd
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e 
19

96
, 4

29

N
ør
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et

 a
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1,
 S

2

NM B3962 MA-180963
flanged axe,  
Virring-type

NM B3958 MA-180958 spearhead 
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l. 

 
20

19
, S

2NM B3960 MA-180960
spearhead,  

Torsted-type

NM B3961 MA-180961
spearhead,  

Torsted-type

NM B3959 MA-180959
spearhead,  

Torsted-type

AAM 1001A MA-170440
flanged axe,  
Virring-type

West Himmerland, Ålborg single-find
none

Va
nd
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ld

e 
19

96
, 4

33

N
ør
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ar

d 
et

 a
l. 

 
20

19
, S

2

NM B3494 MA-170415
flanged axe,  
Virring-type

Øster-Mellerup, Børglum, Hjørring single-find, field
none

ARV 1710A MA-170437
flanged axe,  
Virring-type

Åbjerg, Hind, Ringkøbing
multi-type hoard,  

meadow

local flanged axe Virring-type,  
5 Torsted-type spearheads,  
1 spearhead of EBA type
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Tab. 3  The axes of Virring-type and spearheads of Bagterp-type variant 
Torsted in Denmark for which analytical data is available. The table gives 
context information (including references), accompanying findings, and 
references to open-access analytical data.

Tab. 3  Beile vom Typ Virring und Speerspitzen vom Typ Bagterp, Variante 
Torsted aus Dänemark, für welche Analysedaten vorliegen. Die Tabelle ent-
hält Befundinformationen (einschließlich Verweise), vergesellschaftete 
Funde und den Verweis auf frei zugängliche Analysedaten.

sted on Zealand (B10736) could be one end-member of a 
parallel line. However, there are still several loose ends, and 
one of the more important ones is the possibility that the 
imported spearheads of European type play a distinct role. 
Next to the possibility that artefacts of fahlore are 
end-members in a potential mixing process, Switzerland’s 
copper deposits, which have been little explored to date 
(see, i. e., Cattin et al. 2011; David-Elbiali 1994), may be of 
great importance.

Vandkilde describes the Virring-type axes as a local Scan-
dinavian style with no convincing parallels in Central and 
Eastern Europe (Vandkilde 1996, 101). However, some paral-
lels can be detected, all dating to 1700–1600 BC. W. David 
(2015) names three hoard finds in Southern Central Europe 
that contain, besides a possible Virring-type axe, also simple 
socketed spearheads similar to the Bagterp-type: the Lan-
quaid hoard with seven axes (one has the characteristic dis-
tinctly protruding cutting edge of the Virring axes), a small 
spearhead, and pins and rings; the Schillwitzhausen depot, 
Pfaffenhofen district (Germany) with three axes and a spear-
head; and the Neumětely depot in central Bohemia with five 
axes, a simple spearhead, and pins and rings (David 2015, 
102–104.). Further south-east, David postulates that the first 
appearance of spearheads is connected to the Hajdúsám-
son-Apa Horizon, which would make the socketed spear-
heads contemporaneous with the (in the north, well-known) 
Hajdúsámson-Apa swords (David 2006, 222.).

It is thus challenging, based on the current state of 
research, to trace a South-Eastern European predecessor of 
the Virring axes to a location near the Serbian/Bulgarian 
mining region and, in consequence, to explain the evidence 
that the earliest socketed spearheads in Southern Scandina-
via are of South-Eastern European metal. In order to test the 
assumption made in this text that Virring-type axes and 
spearheads came to Denmark when metal supply networks 
were rearranged and the borders of the Únětician Culture 
became permeable, some tasks must still be fulfilled. A 
closer look at the Virring-type axes inside and outside Scan-
dinavia is needed, from a techno-typological angle, to dis-
tinguish potential minor technological differences that 
might indicate the »first« axe with the characteristic dis-
tinctly protruding cutting edge. Additionally, we need to 
have profound and precise chronological knowledge regard-
ing the appearance of the simple Bagterp-like socketed 
spearheads to reconstruct the possible exchange networks 
between 1700–1600 BC along the borders of the changing 
Únětice Culture.

another axe from Jutland (NM B6821) could be seen as a 
first-generation mix, laying the foundation for another gen-
eration of axes with potentially one spearhead of the Bondes-
gårde hoard (B15110) as end-member. Interestingly, most of 
the spearheads from the Bondesgårde hoard are within the 
first-generation artefacts. Here a detailed techno-typological 
study of the 40 spearheads and additional analyses might 
offer further statements. The axe from Kværkeby near Ring-

Museum ID A-no. Object Date Site Context Associated artefacts Reference Analyical 
data

HAM 1488 MA-170433
flanged axe,  
Virring-type

N
B
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IA

Als (Sundeved),  
Sønderborg

single-find none Vandkilde 1996, 432
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NM B15110 MA-180926
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d,
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pe Bondesgårde, Torsted,  

Ringkøbing-Skjern
multi-type hoard,  

gravel

large flanged axe,  
6 flanged axes Virring-type,  
40 spearheads Torsted-type

Aner/Kersten 1995, 66

NM B15131 MA-180929

NM B15117 MA-180925

NM B15115 MA-180927

NM B15101 MA-180928

NM B15135 MA-180930

NM 26072 MA-166640

fla
ng

ed
 a

xe
, V

irr
in

g-
ty

pe

Brejl, Vrads, Skanderborg single-find, field none

Vandkilde 1996, 433HOM B108 MA-170435 Ejstrup Holm, Vrads, Skanderborg single-find, water none

NM MA-170414 unknown unknown unknown

NM B4489 MA-170419 unknown unknown unknown
Vandkilde 1996, 432

NM B13535 MA-170420 unknown unknown unknown

HBV 2540 MA-170434 unknown unknown unknown Vandkilde 1996, 433

NM 10724 MA-170416 Hudevad, Åsum, Odense single-find, meadow none Vandkilde 1996, 432

NM B6821 MA-166655 Jutland unknown unknown Vandkilde 1996, 433

NM 21075 MA-166647 Kragebæk, Tuse, Holbæk single-find, meadow none
Vandkilde 1996, 431

B10736 MA-170417 Kværkeby, Ringsted, Sorø single-find, bog none

FSM CM71 MA-170428 Nord Fünen, Odense single-find none
Vandkilde 1996, 432

SØM 356 MA-170432 Saksgård, Als Sønder, Sønderborg single-find, bog (?) none

NM 26073 MA-170418 Silkeborg (near), Gjern, Skanderborg single-find none
Vandkilde 1996, 433

NM B8687 MA-170422 Skannerup, Silkeborg, Gjern single-find, under stone none

NM 20948 MA-170421 Skenkelsø, Lynge, Frederiksborg single-find, field none Vandkilde 1996, 431

FSM 9708 MA-170427 Skovsbogård, Odense, Odense single-find, meadow none Vandkilde 1996, 432

NM 11820 MA-166653 Skørping, Hellum, Ålborg single-find, gravel none Vandkilde 1996, 433

NM 16783 MA-166637 Stensby, Skam, Odense single-find, bog none Vandkilde 1996, 432

NM B3963 MA-180962
flanged axe,  

Torsted- 
Tindsdahl-type

Virring, Sønderhald, Randers multi-type hoard, field

dagger blade,  
3 Torsted-type spearheads,  

large spearhead of EBA type,  
2 local-style flanged axes
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NM B3962 MA-180963
flanged axe,  
Virring-type

NM B3958 MA-180958 spearhead 
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2NM B3960 MA-180960
spearhead,  

Torsted-type

NM B3961 MA-180961
spearhead,  

Torsted-type

NM B3959 MA-180959
spearhead,  

Torsted-type

AAM 1001A MA-170440
flanged axe,  
Virring-type

West Himmerland, Ålborg single-find
none
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NM B3494 MA-170415
flanged axe,  
Virring-type

Øster-Mellerup, Børglum, Hjørring single-find, field
none

ARV 1710A MA-170437
flanged axe,  
Virring-type

Åbjerg, Hind, Ringkøbing
multi-type hoard,  

meadow

local flanged axe Virring-type,  
5 Torsted-type spearheads,  
1 spearhead of EBA type
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Conclusion

Previous studies of the metal supply networks to Southern 
Scandinavia in the Early and Middle Bronze Age (i. e. Nør-
gaard et al. 2019; Nørgaard et al. 2021; Ling et al. 2014) have 
indicated that metallurgy in Southern Scandinavia was 
advanced not by the import of raw materials, but by the 

import of metal objects and their reuse. This article aimed to 
identify the parameters of this artefact-driven metal trade. It 
could be shown that the early adoption of tin bronze in Scan-
dinavia’s Late Neolithic was a result of the active reuse of 
high-tin bronzes imported from the British Isles. The high-
tin concentrations in a few particularly elaborately designed 
local axe types demonstrate the reuse of English and Welsh 
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Fig. 8a–b  Lead isotope ratios of the analysed 
Virring-type axes and socketed spearheads (a) 
compared to the known metal deposits in Early 
Bronze Age Europe (b). The black lines indicate 
possible mixing scenarios; for a detailed pic-
ture, see Fig. 9. Artefact data from Nørgaard et 
al. 2019; 2021; 2022. The ore-related data are 
from: Great Orme mining region and Central 
Wales (Fletcher et al. 1993; Joel et al. 1997; Rohl 
1996; Rohl/Needham 1998; Williams 2014; 
Williams 2018); Alderley Edge mining region 
(Rohl 1996; Rohl/Needham 1998); Alpine ores 
(Cattin et al. 2011; Höppner et al. 2005; Per-
nicka et al. 2016; Schubert/Pernicka 2013); 
Hron Valley, Slovakian Ore Mountains (Modar-
ressi-Teherani et al. 2016; Schreiner 2007);  
Serbian mining region, selection (Pernicka et al. 
1993; Radivojević et al. 2010); Burgas region, 
Bulgaria (Kunze/Pernicka 2020; Stos-Gale et al. 
1998).

Abb. 8a–b  Bleiisotopenverhältnisse der analy-
sierten Beile vom Virring-Typ und Speerspitzen 
mit Tülle (a) im Vergleich zu den bekannten 
Metallvorkommen im frühbronzezeitlichen 
Europa (b). Die schwarzen Linien markieren 
mögliche Vermischungsszenarien; siehe Abb. 9 
für eine detailliertere Darstellung. Artefaktdaten 
aus Nørgaard u. a. 2019; 2021; 2022; Herkunft 
der Daten zum Erz: Bergbauregion am Great 
Orme und in Zentralwales (Fletcher u. a. 1993; 
Joel u. a. 1997; Rohl 1996; Rohl/Needham 1998; 
Williams 2014; Williams 2018); Bergbauregion 
von Alderley Edge (Rohl 1996; Rohl/Needham 
1998); Erze aus den Alpen (Cattin u. a. 2011; 
Höppner u. a. 2005; Pernicka u. a. 2016; Schu-
bert/Pernicka 2013); Hrontal, Slowakisches Erz-
gebirge (Modarressi-Teherani u. a. 2016; Schrei-
ner 2007); serbische Bergbauregion, Auswahl 
(Pernicka u. a. 1993; Radivojević u. a. 2010); 
Region um Burgas, Bulgarien (Kunze/Pernicka 
2020; Stos-Gale u. a. 1998).
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	 Wales, Great Orme
	� Majdanpek region,  
Serbia

	 Gornji region, Serbia
	 Burgas region, Bulgaria
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	� Torsted type spearheads 
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Fig. 9  Possible mixing scenarios within the 
group of Virring-type axes and Torsted variant 
spearheads based on Fig. 8. Scenario A/B and 
C/D shall be considered as the initial mixing of 
imported artefacts and existing materials. The 
resulting first-generation artefacts are lined up 
on the assumed black lines. These artefacts can 
be regarded as the end-members of a new mix in 
a second scenario. Background data and key as 
in Fig. 8.

Abb. 9  Mögliche Vermischungsszenarien inner-
halb der Beile vom Virring-Typ und der Speer-
spitzen der Torsted-Variante auf Grundlage von 
Abb. 8. Die Szenarien A/B und C/D sollten als 
erste Vermischung importierter Artefakte mit 
existierendem Material betrachtet werden. Die 
daraus entstandenen Artefakte der erster Gene-
ration liegen auf den angenommenen schwarzen 
Linien. Diese Artefakte können als Endglieder 
einer neuen Vermischung in einem zweiten Sze-
nario betrachtet werden. Hintergrunddaten und 
Legende wie in Abb. 8.

metal for local production. In addition, the reuse of the 
Ni-free Ösenring metal in local axe production could be iden-
tified. It is highly likely that Únětician axes, as well as loop 
neck-rings, were the main suppliers for the local production 
in the LN II period in Denmark. But there is also evidence of 
a continued supply of artefact-metal used as raw material in 
the following period. In NBA IA, the material culture of 
Southern Scandinavia was enriched by a new artefact type, 
the spearhead, which is visible in hoard finds from around 
1700 BC. Until now, it was assumed that the Únětician Cul-
ture influenced the trade connection from the south-east to 
the north and that the sword, which appears around 1600 BC 

in Denmark, was the first artefact that testified to the active 
exchange networks with the South-Eastern European Bronze 
Age cultures. Archaeometallurgical data of Virring-type 
axes suggests now that some axes and metal of South-East-
ern European origin came to Denmark as a result of an 
expanding metal trade already around 1700 BC. Whether 
the idea for the spearheads or the actual artefact was part of 
this exchange is unclear. It is, however, evident that Vir-
ring-type axes and the first spearheads of Torsted-type were 
made in local Scandinavian workshops, and it is highly pos-
sible that axes of South-Eastern European metal were reused 
to produce both the axes and spearheads. 

	 Swiss Alps, Valais
	 Wales, Parys Mountain
	 Wales, Great Orme
	� Majdanpek region, Serbia

	 Gornji region, Serbia
	 Burgas region, Bulgaria
	 NBA IA Virring depot

	� Virring type axes  
1700–1600 BC

	� Torsted type spearheads 
1700–1600 BC
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