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A decade ago, archaeologists discovered the site
of a Bronze Age battlefield in the Tollense
Valley in north-eastern Germany. Dated to
the early thirteenth century BC, the remains
of over 140 individuals have been documented,
along with many associated bronze objects.
Here, the authors present a new assemblage of
31 objects from the site, including three bronze
cylinders that may be the fastenings of an
organic container. The objects are similar to
those found in Bronze Age burials of southern
Central Europe, and may represent the
personal equipment of awarrior from that region
who died on the battlefield in Northern Europe.
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Introduction
Finds from the Tollense Valley in north-eastern Germany represent the first archaeological
evidence of a large violent conflict dated to the Nordic Bronze Age (c. 2000–1200 cal
BC) (Jantzen et al. 2011; Terberger et al. 2014; Lidke et al. 2015, 2018). Since 2008, a
research team has recovered human bones, weapons and many other bronze objects through
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a combination of diving, excavation and
metal detecting. The finds come from
different locations along a 2.5km-stretch
of the Tollense River (Figure 1). The
most important of these sites are Weltzin
20, where the battlefield finds layer is pre-
served on the Bronze Age riverbank,
approximately 1–1.5m below present
ground level, and Weltzin 32, represent-
ing the Bronze Age riverbed, with finds
2.5m or more below ground level. Most
of the bronze finds, including many
arrowheads, were collected from dredged
river sediments. Some arrowheads, both
of flint and of bronze, were recovered dur-
ing excavation, demonstrating their rela-
tionship to the battlefield finds layers.
Several radiocarbon dates on fragments
of wooden arrowshafts assign the finds
to the early thirteenth century cal BC
(1300–1250 cal BC; period III of the nor-
thern Bronze Age) (Terberger & Heine-
meier 2014; Terberger et al. 2018).

The recovery of more than 12 000
pieces of human bone from the valley
enables the identification of more than
140 individuals. Most of these remains
were not preserved in their anatomically
correct positions, having been moved by
water action following decomposition
(Figure 2) (Brinker et al. 2014). Most of
the individuals represent young adult
males in good physical condition (Brin-
ker et al. 2014). The unusual age and
sex profiles, combined with evidence for
trauma on some bones indicating the
use of close- and long-range weapons,
support the hypothesis that the remains
are those of combat victims. Further-
more, evidence for a number of healed
traumatic lesions may suggest that these
individuals were trained for, and accus-
tomed to, fighting. The first results of
aDNA and isotope (strontium, carbon

Figure 1. The Tollense Valley with the presence of the finds layer
(in red) and the location of more important Bronze Age sites.
Star) location of Weltzin 28; dotted line) preliminary
reconstruction of the extension of the trackway (figure by
J. Dräger & T. Terberger).
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and nitrogen) analyses indicate a heterogeneous group composition, with at least some non-
locals present (Terberger & Heinemeier 2014; Price et al. 2017).

The battlefield finds-layer in general starts upstream at a nineteenth century cal BC
causeway across the river valley (sites Weltzin 13/Kessin 12), which probably became
an important focus for trade routes (Figure 1) (Jantzen et al. 2017). We suggest that
the causeway was the starting point of the battle, c. 1300–1250 cal BC, which perhaps
involved more than 2000 combatants (Lidke et al. 2015, 2018; Terberger et al. 2018).
The multiple findspots of skeletal remains downstream of the causeway are probably
the result of warrior groups killed in action as they moved along the riverbank. At
Weltzin 20, many human bones have been recovered (minimum number of indivi-
duals = 83), but the dearth of personal equipment and bronze objects suggests that
such items may have been looted from the corpses after the battle. At other locations,
such as Weltzin 32, corpses probably ended up in the river, thereby explaining the
presence of valuable objects within fluviatile sediments (Krüger et al. 2012; Jantzen
& Terberger 2018). Post-battle offerings must also be taken into consideration, even
though differentiating these from unintentional losses remains difficult. We can thus
interpret the many metal objects recovered as the result of activities that occurred
before, during and after the battle. The dominance of bronze finds from period III
and the cluster of radiocarbon dates from fragments of arrowshafts suggest the close
chronological connection of all of these activities. In 2016, a new assemblage of bronze
finds was discovered in situ in the Tollense Valley. Here, we present the material for the

Figure 2. Photograph of the battlefield finds layer at site Weltzin 20; for the location of the site, see Figure 1 (photograph
by S. Sauer).
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first time, arguing that the assemblage may represent a small toolbox, containing the
personal belongings of a warrior who fell during the battle, and providing new insights
into the wider battlefield site.

Materials and methods
The assemblage was located in the riverbed at Weltzin 28, about 300m downstream of the
causeway, where the river is about 12m wide and 2–2.5m deep (Figure 1). A number of bronze
objects, such as tools, dress-pins and a socketed bronze arrowhead, had been previously discov-
ered at this site (Ulrich 2008; Dombrowsky 2014). In 2016, we made new finds in the riverbed
during diving surveys (Figure 3)—themost important being the discovery of a small scrapmetal
assemblage of 31 bronze objects located above a layer of peat and sand (Figure 4). The tightly
grouped objects were probably originally packed within an organic container.

At the top of the deposit was a bronze awl with a wooden (birch) handle and a knife.
Below, were a chisel, fragments of bronze sheet, three cylindrical objects, at least three
ingot fragments and an array of small bronze pieces, such as casting waste and scraps. In add-
ition, a decorated belt box (type Dabel, after Hundt 1997) (Figures 3 & 5), as well as three
dress pins, a bronze spiral, a human cranium and a rib, were recovered from the same find-
spot. Approximately 3–4m away, we discovered a bronze arrowhead, a bronze knife with a
bone handle, a dress pin with a spiral head and a second socketed bronze arrowhead with
part of its wooden shaft attached (Figure 3). In 2018, the discovery of a third socketed bronze
arrowhead indicates the continuation of the finds layer some 12m farther west. This is also
corroborated by the discovery of more human remains, including two skulls, another 12m
farther west. Taken together, this evidence indicates that Weltzin 28 was part of the wider
Bronze Age battlefield.

All of the metal objects were subject to macro- and microscopic examination and were
assigned, where possible, to typologies. Use-wear analysis was conducted with a digital micro-
scope and elementary analyses undertaken with a portable XRF analyser (Niton

Figure 3. Distribution of finds at Weltzin 28 in the riverbed: yellow) human bone; red) bronze object; brown) wood;
dotted line) transition from riverbed to stratigraphy; measurements given in m asl (figure by T. Uhlig & T. Terberger).
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Figure 4. Photograph and drawing of the assemblage discovered at Weltzin 28; the limited quality of the former is due to
the underwater conditions (photography by F. Nagel; drawing by T. Uhlig).
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ThermoScientific XL3t) to provide preliminary alloy determinations. Wood species were
identified by M. Schult, and four samples were obtained for AMS dating.

AMS dating
A sample of the birch awl handle was AMS dated to 1275–1180 cal BC (MAMS 29473:
2988±24 BP), corresponding to the (late) period III. AMS dates on the dogwood arrow
shaft and the wood remains inside the socket of the arrowhead—which probably belong
to the same arrow—correspond well with dates of 1310–1225 cal BC (MAMS 29471:
3010±25 BP) and 1380–1285 cal BC (POZ 84545: 3055±35 BP), respectively. The wooden
remains within another arrowhead are of a similar date, 1370–1270 cal BC (MAMS 29472:
3038±29 BP). These new AMS dates are in close agreement with earlier results, confirming a
date for the battlefield and related activities c. 1300–1250 cal BC (Terberger & Heinemeier
2014; Terberger et al. 2018).

Figure 5. Star-ornamented belt box of type Dabel (diameter: 0.115m) found at Weltzin 28 (photograph by J. Krüger).
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Analysis of the deposit
The 31 metal objects total 0.25kg in weight and can be assigned to three broad categories
(Figures 6–8 & Table 1; Table S1 in the online supplementary materials (OSM)).

Tools

Three tools were identified: a knife, a chisel and an awl. The curved knife is of an unusual type
(Figures 7.8); the upper side is reinforced with a 5mm-wide fin, which is more typically asso-
ciated with sickles. The manufacture of knives from recycled sickles is known from other sites
in northern and central Germany, as well as Bohemia (Prüssing 1982; Hohlbein 2016). A
parallel for this knife comes from the Wodarg 31 site in the Tollense Valley (Dombrowsky
2014).

The chisel has a square cross section (Figures 7.9 &Table 1) and shows clear use-marks on
its top. A similar chisel, made of pure copper, was found in the Tollense River near
Altentreptow (Kunkel 1940). A further parallel is a punch found in a hoard at Golchen,
6km farther downstream, and dated to the transition from periods II–III (c. 1300 cal BC)
(Schmidt 2014). Simple bronze chisels of this type are rare in the older Nordic Bronze Age
(2000–1200 cal BC) (Schubart 1972; Willroth 1985) and more common in Central Europe.
A few examples are known from large scrap metal hoards of the Middle Bronze Age (c. 1600–
1300 cal BC) in Bohemia (Kibbert 1984; Říhovský 1992; Kytlicová 2007). The same applies to
three tools made from bronze bars (length: 33mm, 60mm and 64mm), cut from strands of
thick bronze wire (Figure 7.1–2 & 7.4), also commonly associated with scrap metal hoards.

The awl, with a birch wood handle (Figure 7.7), is a typical item of personal equipment of
the Bronze Age. Examples with a similar handle are known from oak-coffin burials of both
sexes in Southern Scandinavia (Ille 1991; Willroth 1998). The decoration with rows of sus-
pended triangles and ladder motifs is common for bronze objects of period III (Schubart
1972; Schmidt & Jantzen 1999). The typological dating of the decoration is confirmed
by the AMS date on the handle (see above).

Various fragments

In addition to complete objects, the deposit contained a number of smaller and mostly frag-
mented items. A small broken segment of twisted bronze wire that ends in a hook (Figure 7.3)
might have belonged to a body ornament; twisted needles or brackets are typical of several
types of fibulae (Kersten 1936). A fragment of a socketed lance head and part of an inten-
tionally broken blade are also present (Figures 7.6 & 8.4). Two bladed objects, with air pock-
ets indicating that they are failed casts, were probably broken up for recycling or exchange
(Figure 8.11 & 8.14). Two further bronze fragments represent waste from casting channels
(Figure 8.6–8.7).

Two small, flat fragments and a third loaf-shaped fragment are made of pure copper
(>98 per cent) and are probably parts of ingots (Figure 8.1–8.3). Loaf-shaped bronze
ingots are known from Urnfield Culture graves (Jockenhövel 1973, 1982); they came
into use during the Middle Bronze Age and might have served as pre-monetary currency
(Modl 2010). The two flat fragments display rough fracture planes and resemble the
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Figure 6. Photograph of the assemblage from Weltzin 28 (photograph by V. Minkus).
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remains of bronze casting cakes. A short bronze rod (Figure 7.5) may also have been an
ingot. Further fragments of blades or knifes were probably scrap ready for recycling or
exchange (Figure 8.8–8.10).

Sheet metal and cylindrical objects

Twelve objects in the assemblage are made of hammered sheet bronze (Figure 7.10–11;
Figure 8.9–10, 8.12–13 & 8.15–19). Most of the pieces are folded or deformed; in two
cases, signs of heat alteration may be visible. A group of three thin bronze sheet metal cylin-
ders (approximately 1mm thick and 240–290mm in diameter) deserves special attention

Figure 7. 1–2) Small chisels; 3) fibula fragment; 4) punch; 5) ingot or awl; 6) fragmented lance head socket; 7) awl with
decorated wooden handle; 8) sickle knife; 9) chisel; 10–11) bronze sheet cylinders. Material of objects: 1–6 & 8–11)
bronze; 7) bronze and wood (drawing by T. Uhlig).
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(Figure 7.10–7.11). These cylinders are made of rolled bronze sheets, and bear two per-
forations at each end with bronze nails still attached (Figure 9.3); the perforations were
made by hammering the nails directly into the sheet. The sides of the cylinders are deco-
rated with lines of punch marks. One of the folded pieces shows similar punch marks, but
is completely deformed (Figure 8.18). The preservation of the cylindrical shape of these
fragile sheet metal objects and the presence of the nails suggest that these were metal
fittings for an object of organic material that perished following deposition. Groups of
three to five cylindrical objects (without perforations) are also found in Bronze Age D

Figure 8. 1) Fragment of loaf-shaped ingot; 2–3) fragments of casting cakes; 4) blade fragment); 5) small ring; 6–11 &
14) casting waste; 13, 16, 18 & 19) hammered sheet metal with nails; 15 & 17) sheet metal damaged by heat. Material
of objects: 1–3) copper; 4–19) bronze (drawing by T. Uhlig).
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Table 1. Summary of the 31 bronze finds from site Weltzin 28 (see Table S1 in the OSM for the full table).

No Inventory number Object Weight Length Width Thickness Figure

Tools
1 2016/1476.19 Knife/sickle 25.68g 117mm 25mm 2mm 7.8
2 2016/1476.20 Chisel 49.48g 83mm 11mm 11mm 7.9
3 2016/1476.21 Awl with wooden handle 5.52g 100mm 4mm; handle 11mm Awl: 4mm; handle: 11mm 7.3
Ornaments
4 2016/1476.22 Twisted bronze wire 2.95g 50mm 3mm 7.7
Bronze sheet metal objects
5 2016/1476.23 Bronze cylinder 9.42g 25mm 2mm 7.1
6 2016/1476.24a Bronze cylinder 24.12g 32mm 2mm 7.11
7 2016/1476.24b Bronze cylinder 24.12g 32mm 2mm 7.11
8 2016/1476.35 Bronze sheet fragment 6.23g 50mm 19mm 2mm 8.16
9 2016/1476.36 Bronze sheet fragment 0.81g 23mm 17.5mm 2mm 8.13
10 2016/1476.40 Bronze sheet fragment 0.58g 16mm 13mm 2mm 8.1
11 2016/1476.41 Bronze sheet fragment 2.03g 31mm 27mm 2mm 8.12
12 2016/1476.44 Irregular bronze sheet fragment 11.33g 35mm 46mm 2mm 8.17
13 2016/1476.45 Bronze sheet fragment 4.54g 47mm 20mm 2mm 8.16
14 2016/1476.46 Bronze sheet fragment 7.35g 46mm 31mm 2mm 8.18
15 2016/1476.47 Bronze sheet fragment 7.40g 36mm 27mm 2mm 8.15
16 2016/1476.48 Bronze ring 1.83g 11mm 8mm 7mm 8.5
Ingots
17 2016/1476.29 Copper ingot 23.03g 26mm 21mm 9mm 8.1
18 2016/1476.30 Fragment of copper ingot 4.35g 12mm 10mm 7.5mm 8.2
19 2016/1476.31 Fragment of copper ingot 10.31g 22mm 15mm 8mm 8.3
20 2016/1476.26 Ingot (or chisel) 4.00g 64.5mm 3mm 3mm 7.1
21 2016/1476.25 Ingot (or chisel) 1.02g 40mm 2mm 2mm 7.5
22 2016/1476.28 Ingot (or chisel) 4.59g 60mm 4mm 3mm 7.2

(Continued )
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Table 1. (Continued)
Summary of the 31 bronze finds from site Weltzin 28 (see Table S1 in the OSM for the full table).

No Inventory number Object Weight Length Width Thickness Figure

Weaponry
23 2016/1476.33 Fragmented socket 12.20g 38mm 24mm 2mm 7.6
24 2016/1476.37 Blade fragment 5.33g 24mm 18mm 3mm 8.4
Casting waste
25 2016/1476.27 Small punch 1.85g 33mm 3mm 3mm 7.4
26 2016/1476.32 Casting waste 2.75g 8.7
27 2016/1476.34, Casting waste 1.60g 12mm 7mm 4mm 8.6
28 2016/1476.38 Bronze fragment 3.79g 24mm 12mm 2mm 8.8
29 2016/1476.39 Casting waste? 1.73g 23mm 10mm 2mm 8.9
30 2016/1476.42 Casting waste 4.57g 48mm 19mm 3mm 8.11
31 2016/1476.43 Casting waste 4.71g 69mm 10mm 2–3mm 8.14
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(thirteenth century cal BC) burials in southern Germany and eastern France (Figures 9.1
& 10). Where similar cylinders are preserved in situ, they have been interpreted as fittings
for wooden boxes or organic bags that contained personal equipment, such as tools, scrap
metal and balance weights (Pare 1999; Knöpke 2009; Roscio et al. 2011). The three

Figure 9. 1) Grave 298 fromMigennes in eastern France (Bronze Age D, thirteenth century cal BC); drawing of set one
fromMigennes (probably a wooden box) containing personal equipment and cylindrical fittings; 2) the reconstruction of
a wooden box including bronze fittings (marked in red) from Migennes, grave 298; 3) Weltzin 28, cylinders with nails
(drawings 1–2: after Roscio et al. 2011; 3: photograph by V. Minkus).
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cylinders from Weltzin 28 would have allowed the bag or box to be closed with a small
wooden stick (Figure 9.2).

Discussion
The arrowheads and the human remains from Weltzin 28 are typical of the Tollense battle-
field finds layer. The dress pins and the belt box, although not common for other parts of the
excavated finds layer, have parallels in finds previously recovered from the valley (Jantzen et al.
2011; Dombrowsky 2014). The typology of these objects dates them firmly to period III, and
it is possible that they are the personal equipment of combat victims. Dress pins, for example,
were the most common ornament in graves at the all-male burial site of Neckarsulm, south-
ern Germany (Knöpke 2009: 84). Deliberate deposition, however, might also explain these
finds. The key question, therefore, is: are we dealing with an intentionally deposited hoard, or
with the lost personal equipment of a warrior, perhaps represented by the human remains
found nearby?

There is a long-standing debate on prehistoric metal depositions; the rigid distinction of
early models between profane and sacred depositions was clearly too simplistic (e.g. Bradley
2013; Hansen 2013; Dietrich 2014; Hansen et al. 2016). Scrap metal hoards and other types
of depositions in Bohemia and southern Germany from the Bronze Age B (c. 1600 cal BC)
onwards formed part of a tradition shared with the Carpathian Basin (Kytlicová 2007; Diet-
rich 2014). Characteristic hoard compositions in these regions (fragmented bronze objects,
casting waste, lumps of raw bronze) have led to their initial interpretation as recycling deposits
of traders or craftsmen (e.g. Stein 1976; Levy 1982; Huth 1997). The fact that scrap metal
hoards from Bohemia contain objects spanning over 200 years favours the idea that they
could be offerings of larger social groups (Vachta 2016). The steady increase in the circulation
of bronze fragments at the expense of finished objects, during the course of the second
millenniumBC, suggests that bronzewas exchanged as a commodity (e.g. Hänsel 1997; Primas
1997; Earle et al. 2015).

If we compare our Tollense Valley assemblage with contemporaneous and earlier scrap
hoards from southern Central Europe, such as Bühl (6.5kg) or Lažany 2 (42kg), it becomes
clear that the find from Weltzin 28 is much smaller. Pure scrap metal hoards are not known
from the early Nordic Bronze Age. Scrap metal is sometimes found in later hoards, combined
with tools and casting moulds (so-called ‘founders’ hoards’; Hundt 1997; Willroth 1998).
The tools and scrap metal in the Weltzin 28 assemblage reflect those of the founder hoards
of the Nordic Bronze Age, although no moulds are present. In conclusion, the scrap finds
from Weltzin 28 clearly differ from the pattern of contemporaneous scrap hoards from
both northern Central Europe and Southern Scandinavia.

Further finds connected to metalworking, including scrap metal, have been discovered in
the Tollense Valley. At Golchen 18, approximately 6km to the north, a scatter of bronze finds
was recovered from dredged sediments on the riverbank. The assemblage contains an unfin-
ished short-bladed sword, a socketed hammer, a small bronze anvil and a punch, as well as
broken tools identified as scrap for recycling. The finds, typologically dated to the early per-
iod III, have been interpreted as belonging to a bronze metallurgist (Schmidt 2014). A similar
assemblage, also containing a socketed object, perhaps a hammer, as well as scrap metal and
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Figure 10. Map of cylindrical bronze objects interpreted as fittings found in Bronze Age D burials and swords of Riegsee type (after von Quillfeld 1995, with additions; Pare
1999; Roscio et al. 2011) (figure by N. Ialongo & T. Uhlig).
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bracelet fragments, comes from a disturbed context close to the causeway (Kessin 12/Weltzin
13, Figure 1; Jantzen et al. 2017). Both assemblages reflect known hoard composition
patterns and contain tools used for metalworking. In these cases, the interpretation as
intentional depositions seems reasonable.

The situation around the few scrap metal finds at Weltzin 12 and the small metal objects
at Weltzin 32 is different (Figure 1). AtWeltzin 32, two tin rings and four small bronze spiral
rolls were found in direct association with human bone. It is very probable that they were the
personal belongings of a participant in the battle (Krüger et al. 2012). We suggest the same
interpretation for the scrap metal finds fromWeltzin 12. We also suggest that the finds from
Weltzin 28 are the remains of an organic bag or box containing the personal equipment of a
warrior, which he lost during the battle or which was deposited during post-battle activities
(e.g. Vandkilde 2013).

As previously mentioned, the remains of organic containers in graves of the Bronze Age D
in southern Central Europe provide a parallel for the cylindrical bronze fittings and other
elements of the Weltzin 28 assemblage (Figures 9.1 & 10). These boxes are well known for
containing personal equipment such as weights and balances, often displaying a combination
of chisel and/or blade and awl (Pare 1999; Roscio et al. 2011). All known boxes appear to be
associated with the graves of males and are often combined with swords. One container with
cylindrical fittings is known from the all-male cemetery of Neckarsulm, a site interpreted as the
burial ground of a warrior group (Knöpke 2009).

The fact that the best comparisons for the Weltzin 28 assemblage are found in the male
(warrior) burials of southern Central Europe may indicate the possible origin of at least
some of the warriors involved in the Tollense Valley battle. Typological similarities indicate
connections to this region, including the socketed bronze arrowheads that are similar to
those from sites in south-eastern Germany and Bohemia (Dombrowsky 2017). Different
types of dress pins, a palstave of Bohemian type and a sword of Riegsee type are also typical
objects from these southern regions (Figure 10; Dombrowsky 2014; Jantzen & Terberger
2018). Some of the dress pins (types Mostkovice, Platen̆ice, Pleszów; cf. Essen 1985: 58)
found in the Tollense Valley are outliers of their main distributions, which makes trade
a less probable explanation for their presence. Strontium isotope studies also support a
non-local origin of some of the Tollense individuals (Price et al. 2017). In summary, it
seems very possible that at least some of the combatants originated from southern Germany
or Bohemia.

How can we conclusively interpret the composition of the Weltzin 28 assemblage? As
described above, the unusual context of the find does not allow the precise reconstruction
of the container. There are objects, such as the awl and chisel, which are probably utilitarian
tools; some of the metal objects show evidence of intentional breaking, and the chisel was
probably used for cutting bronze fragments. It has been proposed that the value of bronze
was increasingly important during the Middle Bronze Age (e.g. Pare 2013). The association
of boxes from Bronze Age D graves, exclusively male, with scale beams and weighting set,
metalworking tools and metal fragments (Figure 9.1; Roscio et al. 2011; Ialongo 2019), sug-
gests that they may have belonged to individuals dealing in the trade of metals, possibly as a
form of currency (Pare 1999). TheWeltzin 28 box may therefore represent the first discovery
of evidence of this practice found in a non-funerary context.
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Conclusion
The archaeological record of the European Bronze Age is dominated by settlement finds, hoards
and funerary evidence. The battlefield site at the Tollense River is very different: no formal
burials and no traces of settlement are present in the valley. The many bronze finds suggest
that offerings took place in the valley during period III, most probably connected to post-battle
rituals. It is also probable, however, that some of the battle participants lost personal equipment
in the river, saving it from the looting that inevitably followed the battle. We interpret the small
bronze assemblage recovered fromWeltzin 28 as a unique find of the typical personal belongings
of a warrior who probably originated from southern Central Europe. In turn, this further
supports the interpretation that the finds in the Tollense Valley testify to a large violent conflict
of supra-regional scale. This conflict should be interpreted in the framework of the social and
economic development that characterised Central Europe in the thirteenth century cal BC.
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