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Introduction

A remarkable fossil of prehistoric social worlds occurs in the form of bronze weap-
ons. This is because many of these survive today in almost the precise condition
they were in when they were deposited in prehistory, save for some tarnishing. This
allows us to examine the subtle traces of craftwork and the scars of routine use,
providing insights into diverse social practices that are rarely possible with later
iron weapons. This paper will explore bronze weaponry from the Central and
Western Balkans, because this was an important cultural crossroad in Europe where
quite different traditions collided and were made manifest in bronze weapons. The
region is very well connected, being transected by major rivers and lying between
the Black, Aegean, and Adriatic Seas, thereby creating a physical link between very
diverse societies of south-eastern Europe (Fig. 10.1). This therefore provides an
interesting context to explore how different influences were mediated in the devel-
opment of making and using weapons in Bronze Age Europe.

To assess the social roles of this body of material culture, it is important to con-
sider how people engaged with weapons when making them, using them and even-
tually disposing of. From this perspective, each object can play a different role in a
variety of social venues, each of which was important for shaping societal struc-
tures. We may, in this sense, consider objects to have distinct and recognisable biog-
raphies or life histories that were intertwined, at various stages, with different people
(Appadurai 1986; Fontijn 2008; Gosden and Marshall 1999; Hahn and Weiss 2013;
Kopytoff 1986; Molloy 2011). It is fortunate for us that many of the steps in this life
history cycle can be systematically analysed and compared independently so that,
from an analytical perspective, each object can contribute to our understanding of
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Fig. 10.1 Map of sites and geographical features mentioned in the text: MG Markovac-Grunjac,
ON Olmo di Nogara, DL Donja Luge, A Aleksinac, T Tetovo, / Iglarevo, Myc Mycenae, D Dodona,
Ot Otok, HK Hajdukovo and Kevi-Csiker, GHP Great Hungarian Plain

various fields of social activity. Weaponry is a particularly interesting category of
material culture in this regard. This is because during most steps of their lifecycle,
weapons were handled, worn or otherwise engaged with directly by people, many
of which leave material traces. They were therefore integral to, and indeed enabled,
people to participate in social activities. A broad range of people including traders,
smiths, warriors and social leaders or religious intermediaries were potentially
involved in the social life of metal objects. Therefore, weapons must be seen as
interlocutors between people with quite different identities, many of whom played
a role in controlling power relations in society.

Analysing the distinct markers from different stages in the lifecycle of weaponry
provides a biographic perspective on the social environment in which such markers
were created. It is not necessary to isolate and assess each marker on each object,
but more generally this biographic perspective allows us to find meaning in the
unpredictable aspects of the lifecycle of objects in a comparative manner. Differences
in how objects were made and used, for example, can provide insights into connec-
tivity between workshops and/or regions and in turn allow us to identify deviations
from the norm, such as different ways of using similar-looking objects. Archaeology
has a range of analytical methods suited to measuring relevant features, often quite
precisely (Armbruster 2011; Dolfini and Crellin 2016). This can include analysis of
alloy composition, craft traces, functional qualities, use traces, removal/destruction
(revealing, for example, a socially mediated ‘death’) or activities taking place when
objects were finally deposited. This is essentially close to a chaine opératoire
approach which identifies and evaluates typical steps in the life cycle of particular
categories of objects. However, in the approach taken in this study, we are primarily
concerned with identifying different patterns of using a particular category of object
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during particular steps in their general/expected life cycle. This is achieved by eval-
uating individual biographic markers resulting from human-object (and material)
and object-environment interactions in different social and/or physical contexts.
Fundamentally, the methodology seeks to balance biographic analyses of the life
story of specific objects with life cycle analyses of patterns of consumption of cat-
egories of object at different stages of their social life.

Breathing Life into Tools of Death

We could broadly define the expected life path of all weapons as beginning with the
decision to make it in a certain shape, embodied by the creation of a stone mould or
a wooden template for pressing into a moist clay to form a mould (Fig. 10.2). The
choices made prior to doing this are predicated on the knowledge of the mould
maker about how an object should appear and function, possibly influenced through
direct discourse with the warriors who would use the finished weapons. This was an
important dialogue, whether direct or indirect, because the living traditions of
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martial art practices which weapons shaped, and were shaped by, came together
with the skills and knowledge of the smiths in the design and development of mate-
rial culture. Functional properties were thus embedded at the point of creation into
objects that were to define combat practices. In this, we find overlap between two
quite different fields of social activity. It is salient that weaponry, from long swords
to thin shields, was often at the frontier of the capabilities of smiths and potentially
pushing at this frontier at times, thereby linking evolving technical skills and soci-
etal developments. As part of this dialogue, designs could be derived from estab-
lished cultural traditions, the innovative ideas of smiths or warriors, the emulation of
the form and/or function of foreign weapons that had been encountered or a blend of
all these.

Once the idea was set and the moulds made, the alloy was decided upon and
prepared; the metals were melted and then poured into the mould to create the
object. The product that emerged was cleaned up and then mechanically manipu-
lated by cold working the edges and then annealing them, often in cycles (Bridgford
1998). This led to a hard edge suited to cutting resistant media supported by a
slightly more forgiving body of a weapon that could absorb impacts without break-
ing (Notis 2014: 58). Following the steps to manipulate the material properties of
the metal during casting and post-casting treatment, the weapon would then be
cleaned or polished. At that point organic components could be added as desired to
complete it, be they the plates of a sword hilt or the haft of an axe.

The smiths making a weapon may well have been cognisant of the factors that
could lead to fatigue and failure of objects. Taking this into consideration, presum-
ably in somewhat different terms that we would today, efforts to mitigate the risks
of damage and failure would emerge through overall design (metric features), alloy
choice, cold working and annealing. Once completed, the object would then be
used, presumably for display, training and in some cases for combat. In most cases,
this social life of weapons constituted the longest duration during which they were
engaged with by ancient users and thereby embedded in social relations. Following
the use and presuming it was not lost, decisions were made to remove an object
from circulation. The biography of some items may have led to special treatment,
whereby they were deposited whole or intentionally damaged, while most appear to
have been fragmented into parts for reuse through recycling or incorporation into
larger bodies of metalwork (e.g. hoards), thus losing their identity as individual
objects and becoming a form of raw material.

Taking Up Arms

It may be helpful to initially mix up the linear trajectory of the life cycle of weapons
by looking at the earliest phase of conception of shapes together with the middle
phase in which these shapes determined modes of use. These superficial features are
traditionally considered in relation to typological categories (Armbruster 2011),
although here we incorporate a morphometric approach that addresses the relation-
ship between metric features and functional qualities. We will consider swords first
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Fig. 10.3 Selection of swords from the Balkans (Photographs by author); (a) Type Apa from
Kevi-Csiker, (b) Type Indjija from Hajdukovo, (¢) Type Vatin from Vatin, (d) Type Sombor from
the Hajdukovo region, (e) Type C from Tetovo, (f) Type C from Aleksinac, (g) Sword from Donje
Luge, (h) Type Stitzling from Sisak, (i) Type Manaccora from Montenegro, (j) Type Naue ITA/
Reutlingen with faux midrib from Lakavica, (k) Type Schwaig from Kovin, (I) Type Erlach from
Kovin

because they only had minor (now lost) organic elements and so are typically a
weapon type that survives virtually complete. They are also perhaps the most inten-
sively studied bronze artefacts from prehistory (Gener 2011; Harding 1995; Jung
et al. 2008; Jung and Mehofer 2009; Kilian-Dirlmeier 1993; Kristiansen 2002;
Kristiansen and Suchowska-Ducke 2015; Matthews 2011; Molloy 2007, 2008,
2010; Peroni 1970).

The earliest swords in Central Europe and the northern Balkans were the Type
Apa (or Hajdisamson-Apa) and the related Type Kurzschwerter swords, dating to
the later seventeenth century BC (Fig. 10.3). Five swords of this family are known
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from the region (Harding 1995, nos 10, 228-230 and Fig. 10.3a). They are found
throughout the Carpathian Basin, and variants occur as far afield as Scandinavia
(Vandkilde 2014). This indicates that when tin bronze was first being weaponised in
Europe, societies in the Balkans were active participants in this process. The Type
Apa sword is very distinctive due to its metal hilt and short tapering blade (around
30 cm). Experiments with replica Irish swords of similar blade geometries (Molloy
2007, 2017) suggest that these short and light blades were suited to light slicing or
lacerating cuts and thrusts. By the sixteenth century BC, many other types of sword
emerged (e.g. Fig. 10.3b, c) including slightly more robust short swords as well as
longer ones, often dubbed rapiers; many of these types were shared in northern Italy
and the Carpathian Basin (e.g. Bader 1991; Burgess and Gerloff 1981; Harding
1995; Kemenczei 1988; Peroni 1970; Schauer 1971). These swords typically had
organic handles and ranged from close-quarter melee weapons to long and thin ones
requiring greater space and more controlled use. This rough functional division is
seen in other Bronze Age cultures of Europe (Molloy 2010, 2017).

In Crete, the first swords of Europe had been invented one or two centuries ear-
lier than the Type Apa (Kilian Dirlmeier 1993; Molloy 2010; Georganas 2010). By
the sixteenth century BC, new forms were emerging that were to reach their floruit
in the fifteenth to fourteenth centuries. These had long and thin blades with midribs
to strengthen them, and they occur as far north as the Central Balkans (Fig. 10.3e,
f). At this time, in the Carpathian Basin and the northern Adriatic, local swords with
long and thin blades emerged that could be used in a manner very similar to the
Aegean pieces, called the Type(s) Sauerbrunn-Boiu (Cowen 1966; Harding 1995).
The contemporary emergence of long thin swords suited to light draw-cutting and
thrusting attacks (Molloy 2008) at the same time in both regions may suggest influ-
ences being shared in martial traditions, even if craftspeople were working with
local aesthetic ideas. In light of this, a weapon from Tetovo in the southern Balkans
is particularly instructive (Fig. 10.3e). This is a local variant of the Aegean Type C
sword, the archetypal midribbed sword of this period in the Aegean, but it has a very
distinctive form of incised bipartite decoration on its shoulders that is characteristic
of Sauerbrunn and Boiu swords in Europe, but absent on Aegean swords. Cowen
considered this to be a particularly meaningful design, citing these as “a pair of eyes

.. of the sword itself, or rather of the spirit within it” (Cowen 1966, 294). The
Tetovo sword can be seen as an interlocutor between two traditions, demonstrating
exchange of ideas even when objects may not have been moved with regularity
between regions. Interaction between members of groups can lead to technical ideas
and concepts of practice being shared, which can lead to selective copying of shapes
and functions, or mimicry as Fahlander (2007) calls it. Given the social differences
between Aegean and Balkan societies, it is unsurprising that influences were partial
in their physical manifestation and that European warriors did not wholesale adopt
Aegean traditions which would have looked quite alien to them. As Vandkilde
(2014, 614) argued, “weapons in comparable and rival styles were not only most
assuredly symbolic in terms of social power, but were also practical devices for the
clear identification of particular persons and groups”.
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The potential for the Balkans to be a melting pot of military traditions from the
European and Aegean spheres is thus set out. The grip-plate swords of the Aegean
region and those of the Balkans appear to have evolved largely bilaterally in the
fifteenth to thirteenth century BC, though links between Balkan and Italian metal-
working traditions increase considerably. In all regions, there was nonetheless a
parallel development of the functional qualities of weapons even when the visual
properties in each region remained distinct. This bilateral development continues in
a bias towards shorter and more robust swords by the later fourteenth century (e.g.
Fig. 10.3d). This begins to change significantly in the thirteenth century BC, when
the multifarious swords of both traditions began to be replaced by (or evolved into)
robustly proportioned weapons (Fig. 10.31, k) of a generic Naue II family of full-
tanged swords, which continued to be popular well into the early first millennium
BC. These were essentially defined by a flanged hilt cast as one with a parallel-
edged blade in the region of 0.6—-0.7 m length and ca. 0.4—0.7 kg (Jung and Mehofer
2009; Kristiansen and Suchowska-Ducke 2015). Some swords with bronze hilts
were used alongside these in the Balkans and had similar functional qualities (e.g.
Fig. 10.31 with clear combat induced damage). These were all well-suited to close-
quarter collaborative styles of fighting, being short enough to change direction rap-
idly and robust enough to make light percussive-lacerating cuts, but long enough to
strike from a slight distance.

A sword from Donje Luge in Montenegro (Fig. 10.3g) warrants specific mention
to explore the often ambiguous ways in which cross-cultural exchanges of traditions
may take form (Bulatovi¢ et al. 2003). This has a hilt from the general ‘Naue II’
tradition but a blade that tapers rapidly and has a distinct midrib. It therefore pos-
sesses a widely used thirteenth century (and later) hilt with a blade inspired by
swords that had gone out of use in the palatial centres of the Aegean by that time.
This in turn may suggest that Aegean-type midribbed swords remained in use longer
in the Balkans than in the south. The sword illustrates the way in which regions of
the Balkans were innovative melting pots of different traditions.

Farther north, local types of this grip-tongue family of swords developed and
shared much with examples from the Carpathian Basin and parts of northern Italy
(Bader 1991; Kemenczei 1988; Peroni 1970). Two sword fragments from Bingula-
Divos§ and Brodski-Varo§ may hint at influences from the Aegean variant of this
family of swords (Molloy in Press; Harding 1995 nos 419, 420). Other types also
evolved, which have a very distinctive form of cross-section with stepped ribs,
which appear to have been a purely aesthetic feature. This is Harding’s (1995) Type
Novigrad, which is typical to the lands around the middle Danube and its tributaries,
and is particularly interesting as its characteristic ribs are also found on contempo-
rary spearheads, constituting loosely matching fashions for these two weapon types.
It is not feasible here to elaborate on each category of sword in relation to their life
cycles, but the primary point is that integrated analysis of form and function can be
used to differentiate between influences arising from distinct venues of interaction
or engagement. This can be illustrated further looking at spearheads.
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Spearheads

Since the inception of spearheads in the Balkans (Fig. 10.4), these were typically
socketed weapons with broadly leaf-, flame- or teardrop-shaped blades and mea-
sured commonly in the region of 15-20 cm, but with longer examples occurring
also in excess of 30 cm length (Jovanovi¢ 2010; Todorovi¢ 1971; Vasi¢ 2015;
Vinski-Gasparini 1973). The socket penetrates most of the way to the tip of the
blade, which makes these weapons very robust. Most would have been versatile
enough to use with two hands on a form of staff weapon, single handed for thrust-
ing, or else they could have been thrown. While a good range of forms emerged over
time, some slightly longer than others (e.g. some of Vasi¢’s (2015) ‘spearheads with
curved blades’” (Fig. 10.4m) and ‘spearheads with short sockets’ (Fig. 10.4k, n),
there is a greater consistency in their functional attributes than one may see in the
spears of the Aegean in the later Bronze Age (Avila 1983; Molloy 2016; Snodgrass
1974). The socket is generally around 1/3—1/2 the length of the entire spearhead,
and the blades have sharp and thin edges. The very distinctive triple ridges of the
Type Novigrad swords find stylistic parallels on a category of contemporary spear-
heads (e.g. Fig. 10.4c, d, f). Another variety of spearheads had a slight swelling in
the lower (socket) side of the blade, sometimes called ‘violin form’, which is char-
acteristic of this region and was to be adopted and much adapted in the Aegean
region, particularly north of the Gulf of Corinth (Molloy 2016).

All spearheads were capable of penetrating in stabbing attacks, though it is nota-
ble that a distinctive type with proportionately short sockets (Vasi¢ 2015, nos 205—
211; Vinski-Gasparini 1973, Table 60.27, 87.5, 94.7, 112.4) had a rounded point
(Fig. 10.4k). That this is unlikely to have been a repair to a broken point (e.g.
Fig. 10.4i) is indicated by its ubiquity across this type of spearhead, as also seen on
a specimen from Kefalonia in Greece (Molloy 2016, Fig. 13.8.3) and examples of
the type from Pila del Brancon in Italy (Salzani 1994). The metal is quite thin here
so that they could certainly penetrate flesh but would be less useful against armour.
Conversely, it was less likely for the (absent) tip to break against such armour or get
trapped in an organic shield. The edges of these spearheads were also well-suited to
cutting attacks, particularly the longer varieties which had blades, which alone were
in excess of 30 cm length. Other spearhead varieties were suited to cutting, although
those with a swelling in the base of the blade (Fig. 10.4d, h, 1) may have been less
effective and more geared towards thrusting because of the abrupt break in the line
of the edge. The proportions of most spearheads, and their full-socket design, meant
that they were well designed to withstand combat use. However, the many broken
pieces in hoards lacking their point and exposing the hollow socket within indicate
that any damage to this area rendered a weapon unserviceable. In this sense, they
were potentially less ‘forgiving’ than swords which could be reshaped, to an extent
at least, and remain functional.
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Fig. 10.4 Selection of spears from the Balkans (Photographs by author); (a) spearhead with bay
leaf-shaped blade from Futog, (b) spearhead with profiled blade socket from the Banat region, (c)
spearhead with curved blade from Hetin, (d) spearhead with curved blade from Futog, (e) spear-
head with rhomboidal blade from Futog, (f) spearhead with profiled blade socket from Mali Zam,
(g) spearhead with willow leaf blade from Krcedin, (h) spearhead of Albano-Epirote shape from
Thessaly, (i) spearhead with rhomboidal blade from Futog, (j) spearhead with rhomboidal blade
from Ljubljanica river, (k) spearhead with bay leaf blade and short socket from the Ljubljanica
river, (1) spearhead with curved blade from the Kor¢é region, (m) spearhead with curved blade
from Hetin, (n) spearhead with curved and incised blade from the Ljubljanica river
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Fig. 10.5 Above: battle
axe from Vatin; Below:
Albano-Dalmatian axe
from the Skadar region.
(Photograph by author)

Axes

It can be debated if axes in many parts of Europe were intended for use as weapons,
but in the Balkans and Central Europe, this is less of an issue. A collared shaft-hole
battle axe of metal developed there by the fifteenth century BC (Gimbutas 1965:
215-217; 327; Kovacs 1977: 39-41) and was in use until the thirteenth century BC
or later (Fig. 10.5). These had a variety of spikes, axe bits and hammer edges that
were clearly designed for interpersonal combat and not as craft tools. These
tomahawk-like weapons had narrow holes and appear to have been suited to single-
handed use, but we cannot rule out these being attached to longer pole arms. They
are rare in the Balkan Peninsula but are found as far south as the site of Dodona in
Greece, where an axe of this type was found, which was an import from further
north (Bouzek 1985; Carapanos 1878). A different form of axe of Albano-Dalmatian
type emerged in the region of Albania, Montenegro and southern Croatia, which
appears also to have been primarily oriented towards combat, with a curved-back
single-cutting edge. The far more common winged axes and socketed axes of this
region are, like their counterparts in other parts of Europe, ambiguous items that
were no doubt designed as tools but could have been readily used as weapons if the
need arose and are perhaps best considered tool weapons (Chapman 1999).

Shields and Armour

The only evidence for defensive weaponry (Molloy 2009) occurs in a hoard from
Otok, where we find fragments of Type Lommelev-Nyirtura shields (Uckelmann
2012, no. 6). This is a type of shield that was characteristic of the Carpathian Basin
and the Balkans and is also known from the Nordic Bronze Age (Uckelmann 2012).
The dearth of surviving evidence for shields should not be seen as evidence that they
were rarely used, because the simple fact that a consistent type was found at widely
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dispersed sites indicates that knowledge of the form was widespread. It remains
possible that organic shields like those we find in Ireland were more commonly
used. The shields of metal were well-suited to combat when they were in excess of
0.7 mm thickness; it is thus probable that the Balkan shields were combat-worthy
weapons (Molloy 2009, 2017; Needham et al. 2012). The existence of a Bronze Age
shield with Lommelov-Nyirtura and Herzsprung influences at Delphi in Greece
may indicate that the idea spread through the Balkans and into Greece.

Armour from the Balkans is related to traditions known across central and south-
eastern Europe. Greaves are a form of armour used to protect the lower leg, and
bronze examples come from the Balkans (Vinski-Gasparini 1973; Karavani¢ 2009;
Maodlinger, Chap. 9, this volume). The distinctive closing mechanisms of Balkan
types are shared with Central European forms, but these are all different to the clos-
ing mechanisms used for most Aegean greaves, which often otherwise look very
similar. The decorative motifs on greaves from the Balkans, including chariot wheel
motifs on a recently identified looted piece, are occasionally also found on Aegean
pieces, such as the set from the Athenian Acropolis (Clausing 2003). This motif was
used on armour, particularly helmets, in central and south-eastern Europe (Modlinger
2013), suggesting a link between chariots and warriors. Chariot wheels from
Arokalja in Hungary (Pare 1987) may support the view that such vehicles were a
reality on the battlefields of the Balkans and Carpathian Basin, but this hypothesis
cannot be tested.

Metallurgy

Following from these considerations of the functions of weapons as defined by their
shapes, we can usefully consider how smiths took technological steps to control the
mechanical properties of the metal used. The initial step in this process was decid-
ing what alloy to use. Alloys are intentional recipes, arising from technological
choices made by smiths to blend different metals with the intention of controlling
material properties so that when the metal is cast into a specific shape it can perform
a predetermined function. Such intentionality in alloy design can be seen by com-
paring the alloys of sickles, axes, swords and spearheads. Using data from published
studies and my own ongoing research, Figure 10.6, 1 illustrates that sickles tend to
have very low tin contents, whereas axes and (more so) spearheads have a relatively
wide range of tin contents, and swords a more restricted range. As far as alloy design
is concerned, it is evident that swords were the most carefully controlled of all
weapons, while spearheads appear to have had little consideration, or at least stan-
dardisation, given to alloys.

In considering why these variances occur, we can return to the relationship
between form and function and consider these in relation to the mechanical chal-
lenges facing objects by looking at well-published data from Slovenia (Trampuz-
Orel 1996). Swords were long castings that would be subjected to a range of
potential strains arising from torsional, impact, tensile and sheer (through leverage)
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Fig. 10.6 [ Alloys of
sickles, axes, spears and
swords from Slovenia
(after Trampuz-Orel 1996);
2 alloys of swords from
Slovenia (after Trampuz-
Orel 1996), Serbia (Molloy
in press), Greece (Mangou
and Ioannou 1998, 1999;
Koui et al. 2006) and
Albania (Koui et al. 20006);
3 alloys of spears from
Slovenia (after Trampuz-
Orel 1996), Serbia
(Molloy, in press), Greece
(Mangou and Ioannou
1998, 1999; Koui et al.
2006) and Albania (Koui

et al. 2006)
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mechanical stresses and strains when used. They thus had to meet a balance between
increased risk of bending (lower tin) and risk of breakage (higher tin), which could
be culturally or even workshop contingent. The challenges faced by swords contrast
with spearheads, which would primarily be subjected to impact and torsional
stresses within a relatively small item. Many were short enough so that bending was
less likely to occur, and even longer pieces had a flexible, tough and impact-
absorbing wooden core running almost to their point, making them more or less
bi-composite weapons. Sickles faced altogether different forces, having relatively
predictable mechanical stresses when cutting fibrous grasses. Axes would have ful-
filled a wide range of functions which their basic shapes may not indicate, so along-
side cutting and shaping different types of woods, they may also have been used for
butchery, skinning animals and preparing foods, for example. In all of this we can
see that there were distinct challenges to be considered when making tools and
weapons and that for Slovenian smiths, swords were singled out for special treat-
ment. Figure 10.6, 2, 3 show that this same pattern for spearheads and swords is
observable in a larger dataset based on analyses by the author of samples from
Serbia. It is notable in this regard that only certain objects could be effectively, or at
least economically, recycled to create others such that most spearheads were poorly
suited to making sickles, for example. This could potentially link into now lost
biographies or beliefs of appropriate life cycles for categories of objects, even fol-
lowing fragmentation and recycling.

It is also notable (even accepting the different analytical methods used) that there
is a difference between the alloy choices made in the Aegean and European weapon
smithing traditions. When Aegean, Albanian and Montenegrin smiths manufactured
swords of the general European grip-tongue family, they appear to have been quite
conservative in alloy recipes, choosing to use a traditional (for them) higher tin
content than other European smiths in most cases (Molloy and Doonan 2015). A
similar conservatism is seen in the latter tradition, because the earliest swords have
tin contents very similar to the later ones, suggesting little experimentation and a
tendency towards slightly lower tin contents than may be expected, with a medium
tin alloy of 6-8% being particularly popular (see Fig. 10.7, caption). As well as
affecting function, these alloys visibly impact on the colour of the weapons, with
higher tin (in this general range) making metal more golden and lower tin increas-
ingly looking like the brownish-orange colour of copper.

It is clear that there were technological choices made when deciding on alloys
for weapons but that in cases such as spears, the perception of suitable alloys was
either highly variable or there was little concern for precision. For swords, while
greater care was evidently taken in selecting alloys, smiths did not use an alloy
recipe that was exclusive to weapons. While we must take account of recycling
affecting surviving alloys, the above issues may indicate that there were decisions
made in recycling relating to the appropriate mixing of fragmented objects to make
particular new ones. Steps of ca. 2% tin content are visually recognisable, with
experience, when looking at clean bronze (pers. obs.). While alloys are a critical
factor in weapon design, how the object is mechanically and thermally worked
thereafter can influence the functionality of tools and weapons. We can evaluate this
by looking at the microstructures of metals.
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Fig. 10.7 Metallographic sections (Photographed by author and P. Northover); / spearhead with
moderately cold-worked, well-annealed and complete recrystallised microstructure from Stari
Kostolac (1532), tin content ca. 5.5% (SEM-EDX); 2 spearhead with heavily cold-worked, poorly
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Microstructures

Metallography is used to examine the microstructures of metalwork, which can
inform us about how smiths attempted to alter the material properties of objects
made from copper alloys. It is possible to make here concise preliminary comments
on the results of analyses of samples taken from 110 swords and spears in Serbia. In
very general terms, it is observed that most of the weapons that can be considered to
have been finished objects showed some degree of intentional modification. A nota-
ble exception is the hoard from Markovac-Grunjac, where most objects appear to be
as-cast or having had very minor work done on them, which is consistent with previ-
ous studies of these finds (Jovanovi¢ 2010). Mechanical modification was most typi-
cally conducted in the form of cold forging of the edges, which was observed on
both swords and spears. Spearheads were more variable in their treatments, with
some receiving considerable post-cast treatment (Fig. 10.7, 1) and others having less
cold working performed on them, and being less thoroughly annealed, while some
were heavily cold worked but poorly annealed (Fig. 10.7, 2). Most swords have
evidence of cold working and annealing from the earliest Type Apa swords down to
types from the end of the Bronze Age (Fig. 10.7, 3-8); indeed, as with alloy design,
there was little experimentation with this process over time in the region. Cutting
across all of these periods, many swords were moderately cold worked but poorly
annealed (much residual coring is commonly visible), though exceptions are known
which have very skilfully manipulated microstructures (c. 10.7, 8). Overall, there is
little to differentiate the technical traditions of designing and modifying the metal of
seventeenth century swords from those of twelfth or eleventh centuries BC date.
The extensive analyses of swords and spears from Britain provide interesting
comparisons, because Bronze Age smiths from this region also generally gave
greater care to swords than spears (Bridgford 1998, 2000). As with alloy choices,
this need not relate to a higher status of swords but rather to a response to the more

<
<

Fig. 10.7 (continued) annealed with substantial residual coring and minimal recrystallised micro-
structure from Krcedin (3188), tin content ca. 5% (SEM-EDX); 3 Type Apa sword from blade (at
ancient break) with moderately cold-worked and poorly to moderately annealed with substantial
coring and partial recrystallised microstructure (strain lines probably from ancient break) from
Kevi-Csiker (A5282), tin content ca. 7.5% (SEM-EDX); 4 Type Indjija sword blade with highly
cold-worked and moderately annealed with residual coring but high degree of recrystallised micro-
structure (small crystals) from Hajdukovo (A2994); tin content ca. 6% (SEM-EDX); 5 Type Indjija
sword blade near shoulders with little cold-worked and moderately annealed with significant resid-
ual coring but high degree of recrystallised microstructure (small crystals) from the Sremska
Mitrovica region (Indj), tin content ca. 6.5% (SEM-EDX); 6 Type Reutlingen (probable) sword
blade fragment with moderately cold-worked and moderately annealed with substantial coring and
high degree of recrystallised microstructure (small crystals) from Dobrinci (P907), tin content ca.
6% (SEM-EDX); 7 Type Reutlingen sword blade near point with moderate to highly cold-worked,
annealed and final cycle of cold-worked (visible grain distortion, strain lines) microstructure from
Pudavnica (18: 3400), tin content ca. 9% (Surface reading with portable XRF on exposed metal);
8 Type Statzling sword blade near point with substantial cold-worked, very well-annealed and
completely recrystallised (small crystals) microstructure from Sisak (17272), tin content ca. 9%
(SEM-EDX)
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diverse and greater physical pressures they would face in use. For swords and spears
alike, the cold working was focussed on the edge proper, and though some of the
hammered material may have been ground away during sharpening, it is clear that
workers were only seeking to materially transform the very cutting edge — often
covering less than 3 mm inwards from this. The manipulation of the hardness of
blade edges is indicative of a need to enhance their performance for cutting. This
related to a trade-off between increasing hardness to enhance cutting and maintain-
ing toughness to withstand brittle failure through cracking or chipping. Looking to
blade edges, we can find a variety of damage consistent with combat use.

Metalwork Wear Analysis

The damage to the edges of weapons can indicate aspects of how they were used
(Bridgford 1997; Dolfini and Crellin 2016; Horn 2014; Molloy et al. 2016). We can,
for example, quantify the general intensity of damage using numerical values, or we
can describe the character and causation of instances of damage (Fig. 10.8), or a
combination of both. The former option is used here, with values ranging from zero
(undamaged) through to five (extreme damage). The method is complicated for this
region because many items had been deliberately fragmented, and so the assessment
here is to be considered as a general indicator of differences in wear patterns accord-
ing to states of completeness.

Figure 10.9 shows that there is a disproportionately higher number of fragments
of blades with no evident damage than we find in the other categories of ‘states of
completeness’ for swords. The wear analysis suggests that intentional choices led to
some swords being fragmented and entering collections of broken things, some of
which were deposited together in hoards, while other objects were destined to retain
their identity as an object and were buried intact. Spears tell a broadly similar story
with the more complete examples having a higher degree of damage visible. For the

Fig. 10.8 Two sharp

v-shaped nicks from bk l L0 -
blade-on-blade contact.

Late Bronze Age sword
from Leskovica,

Serbian Banat.
(Photograph by author)
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Fig. 10.9 / Wear analysis of combat-specific damage on a sample of swords from Serbia (POAH
= Part or all of handle; most of blade = 50%>); 2 wear analysis of combat-specific damage on a
sample of spearheads from Serbia

fragments, the actual breakage of the object was not counted in this study as an
instance of wear, which it could well have been, and so these figures are probably
under-representing damage caused through use.

Wear analysis is also useful for considering some specific issues. For example,
despite visual similarities, swords of Aegean form found in the Balkans have a dis-
tinct breakage pattern at the hilt that is not found on pieces in the Aegean. Two
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Fig. 10.10 Type Apa
swords from Vajska (a)
with faint traces of incised
decoration on the handle
and secondary rivets and
from Kevi-Csiker (b) with
clear incised decoration on
the handle. (Photograph by
author)
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swords from Iglarevo and one from Aleksinac (Fig. 10.3f) have either cracking or
complete fracturing where the blade meets the handle (and in two cases this was
subsequently repaired by re-casting features with molten bronze), while one from
Tetovo has a very distinctly bent blade (Filipovi¢ 2015; Harding 1995). It could be
speculated that Balkan warriors were simply less skilled than Aegean ones, and so
they broke the gracile swords that they adopted and adapted, but the fact that there
is a pattern to the breakages suggests a distinct local tradition of use. These damage
and repair patterns indicate that a more robust form of use was practised in this
region than in the Aegean, and that it was considered worthwhile repairing weapons
that had suffered catastrophic failure, perhaps hinting at biographical values being
linked to these objects.

From a qualitative perspective, the Type Apa sword from Vajska (Fig. 10.10a) is
of interest (Harding 1995, no. 230). This blade was bent into a U-shape, which was
no doubt intentional given its extreme nature, but we can also compare it to the
breakage in the middle of the blade on the same type of sword from Kevi-Csiker
(Fig. 10.10Db). This suggests that bending to decommission weapons was a tradition
of that time to end their functional life. The decoration on the handle on the Vajska
sword has been worn away through extensive handling, yet the blade has no obvious
evidence for combat damage. This suggests that the present blade may have been a
replacement for a damaged one. The use of a different form of rivet to repair the
handle-blade join may also indicate that damage had occured and that this wear had
been carefully ground away during a repair that also included repairing the handle.
However, most forms of damage caused by blade-to-blade impacts consist of a mark
of generally less than 2 mm depth, and so such reductive repairs (such as grinding)
could only take place a limited number of times before ruining the blade. A lack of
obvious use-wear may also be a product of the way the sword was used, for exam-
ple, targeting soft tissue and avoiding blade-on-blade contact. When present, wear
is indicative of intensity and/or character of use, but its absence can never indicate
that a weapon was unused because effective striking of the flesh and bone may leave
no material traces on the metal.
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This metalwork wear data suggests that there was no single logical life cycle for
swords or spears and that choices were made for different objects that led to differ-
ent forms of depositional event. The degree of damage on objects appears to have
played a negative (rejected for deposition) or positive (preferentially selected for
deposition) role within this relating to contexts of deposition. The greater visibility
of damage on the more complete objects may also be tenuously suggested to relate
to a closer relationship with the owner or user, whereby combat use led to these
weapons being woven into personal narratives and events (Kristiansen 2002).
Conversely, some weapons selected for hoarding were being treated more generi-
cally, and one factor influencing this may have been that they lacked this personal
or historic link.

What Broken Weapons in Hoards Tell Us About Weapon
Production

Taking the well-published Slovenian dataset again, we can consider how deposi-
tional biases may relate to the ancient allocation of resources for metalwork (Turk
1996, 2001; Turk and Cerde 1996). As Dietrich (2014) makes clear, the circum-
stances underlying the selection of material for deposition in a hoard are social
choices that need not follow a distinct universal pattern. Quantitative analyses of the
different categories of objects in hoards therefore relate to choices in the act of
deposition; as such, they cannot be taken as face value records of the relative pro-
portions of objects typically in circulation. This said, we must consider how hoards
were assembled. Larger items were fragmented, and many smaller items were ren-
dered unusable, so these were not collections of objects stored for simple reuse. The
hoard as we discover it was a social creation brought together with intent. The
dearth of refitting pieces tells us that the hoard we find is a portion of a larger col-
lection of broken things that had been brought together at a certain place or places.
The material that was extracted to be buried for a secondary purpose was therefore
a portion of a larger assemblage or assemblages that had been previously been
assembled for a purpose distinct from deposition. What we find in Balkan hoards
may therefore be a somewhat randomised fraction of this original assemblage. It is
of course fully possible that each object was carefully selected for deposition on the
basis of its lost identity as a thing in society, but the very act of fragmentation and
distortion of objects when they entered into this solid stock pool of metal may be
taken to imply that these identities were intentionally deconstructed (Bradley 2013;
Dietrich 2014).

Thus, it could be argued that the sample of weaponry that we find in hoards could
very broadly be related to the proportions of objects once in circulation by virtue of
the random selection process. It must be stressed here that we are speaking of very
broad parameters in this case, not specific percentages, and that different hoards
were constructed for potentially different purposes and in different ways. With these
caveats in mind, looking to the Slovenian hoards of the thirteenth to eleventh centu-
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ries BC (Turk and Cerée 1996), only 4.6% of objects in large hoards and 9.5% in
small hoards are weapons. Looking only at those “large hoards of mixed composi-
tion” that contain any weapons (8 out of 12 of these hoards), their numbers gener-
ally constitute 3—10% of the total number of objects, but most often in the 3-5%
range. An assessment of how these percentages based on numbers of objects may
relate to percentages based on weight is not possible with the current data. It is sug-
gested that these figures can constitute a rough estimate of how much metal in
society went into weaponry, which would be somewhere in the region of 5-10% on
the basis that weapons and fragments of weapons are heavier than many of the other
categories of object counted (e.g. pins, razors, wire). This indicates that investment
in military hardware was a significant, but far from dominant, aspect of bronze-
using economies in the region, which appears to stand in contrast to the higher
proportions of weapons seen in the deposits from Atlantic Europe, for example
(Becker 2013).

Warfare

Overall, warriors and smiths of the Balkans were participants in a wider milieu of
martial traditions, which encompassed Italy and the Carpathian Basin directly, and
the Aegean to an extent, that increased in intensity by the thirteenth century BC. The
Central Balkans also appear to have been a potential conduit through which martial
practices were filtered between more densely occupied regions. The data discussed
in this paper is primarily from the northern Balkans along the Sava-Danube corridor
and north of this, because that is where most weapons were deposited. There is a
strong degree of choice evident in the forms of weapon used in the fifteenth to thir-
teenth century BC, though the numbers of finds and the chronological resolution of
the development of particular weapon types remain sparse. This changes notably by
the thirteenth century BC, when the region is characterised by a stronger degree of
uniformity in the proportions of most swords and spears, even if appearances
remained diverse. Despite notable exceptions (e.g. in Fig. 10.4), the general pattern
is of complementary proportions and functions of weapons between the thirteenth
and eleventh centuries BC. For axes that may have been used in battle, there appears
to be a wider range of choices and greater regional diversity. Although the evidence
for armour is scant, the few pieces that survive, and particularly the motifs used on
them, indicate that these were part of a wider tradition of armour that included much
of central and south-eastern Europe as well as the Aegean. By the later Bronze Age,
combat practices appear to have become increasingly conducive to cooperative
fighting traditions as we would find in an organised military system, which would
include lines of battle.

It is noteworthy in this context that we have a significant increase in the use of
fortifications by the later Bronze Age. Substantial forts enclosing several hectares
emerge as a phenomenon in Istria down through Dalmatia from the eighteenth cen-
tury BC, but became more common by the thirteenth century in the surrounding
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areas (Héansel et al. 2015). Defended Middle Bronze Age tell-sites in the northern
Balkans were generally modest in size (Gogaltan 2008). It was only by the later
Bronze Age that fortifications became much more widespread in the region
(Gogaéltan and Sava 2012; Kapuran 2009; Molloy et al. in press). With the spread of
fortifications which had multiple lines of ditches and palisades, defended central
places became an increasing challenge in warfare by the thirteenth century. This
raises the logistical requirement for large bodies of men to undertake coordinated
attacks on fortifications that were set within densely occupied landscapes and could
contain hundreds or thousands of people, and so the potential for actual armies in
the Bronze Age emerges. The fact that many fortifications were burnt down
(Gogaltan and Sava 2010, 2012) suggests that violent conflict could have been
focussed on these places. Whether the burning was the result of actions of combat
or an act of subjugation or abasement following combat, it is clear that these forts
were a focus for social and perhaps violent conflict. In the northern Balkans, these
could be tens of hectares in size (the 1600+ hectare ramparted site of Cornesti-
lTarcuri is worthy of special note), indicating large fighting forces (Szentmiklosi
et al. 2011). In the Central Balkans, fortifications rarely exceed 1 ha by much
(Kapuran 2009), indicating that broadly similar ideas were being exercised but that
the expected fighting forces were notably smaller.

Discussion and Conclusion

The weapons of the Balkans were the product of relatively skilled, but rarely excep-
tional, craftsmanship. The smiths making them were cognisant of balancing the
many material challenges that different weapon types would face. In particular, it
was argued that swords had a greater degree of effort expended on them during the
craft process, and greater attention to alloy contents was paid than to other tools and
weapons. In general, the quality of weapons examined does not indicate that they
were the product of fundamentally more advanced or elite centres of production
than other metal items. A broad estimate of 5-10% of total bronze consumed being
used for weapons represents a significant investment in military resources for
Balkan communities. It should be mentioned here that it has not been possible to
integrate osteological analyses into this overview of weapons and warfare in the
Balkans due to a dearth of published material.

By briefly taking account of the scale of fortifications and the character of weap-
onry, it was possible to suggest that warfare had advanced to a level of organisation
that enabled the assembly of what may reasonably be termed armies. These could
potentially consist of amalgams of war bands with individual war leaders eliciting
the support of their local population (Harding 2007). This said, the construction of
fortifications of tens of hectares in some areas suggests a degree of social organisa-
tion that took military matters very seriously within specific and physically bounded,
or grounded, communities. With such defences creating a requirement to be able to
defend them, we must consider that military organisation had developed to a stage
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whereby specialists in military craft — warriors — operated alongside the other craft
specialists of the Bronze Age. It would be suitable to imagine this as emerging at the
behest of a chief or small power group, but unfortunately we do not have evidence
to support this in terms of differentiated domestic or mortuary spaces or practices.
Nonetheless, we need not subscribe to a view that such militarism emerged through
egalitarian aspirations for mutual group aggrandisement (Roberts 2013), and so a
level of centralisation of authority was surely at work in this region. The coeval
spread of Urnfield traditions, notably channelled pottery, along the river corridors of
the Balkans and the increased building of forts and growing homogeneity of combat
practices are potentially politically driven and of historic importance, but these
aspects could not be evaluated in this short paper. It is notable that we find increased
standardisation of weaponry, in terms of proportions and craft elements, at this same
time. The growing diversity of ways in which weaponry was consumed is also
indicative of its importance in a range of different social venues — hoards, river
deposits and burials.

It may be expected that the data presented in a paper such as this should be tested
against a social framework derived largely from ethnography in order to better
socialise it and deal with issues of causation, organisation and social effects.
However, such a ‘tyranny of ethnography’ has weakened the unique contribution
that archaeology can contribute to understanding conflict as a formative aspect of
our past (Carman 1997; Haas and Piscetelli 2013). We are now at a methodological
crossroad, whereby, taking account of the “material turn” in anthropology (Sgrensen
2015), we are increasingly seeking to build our understanding of the sociality of
prehistoric phenomena such as warfare directly on the basis of the material evi-
dence, using bottom-up approaches. In this paper, we have therefore briefly explored
biographic signatures of different stages of the life cycle of many weapons in order
to address social practices including craft, combat, resource management and depo-
sitional practices. In part, the objective has been to test how a material-based study
with no recourse to ethnography can contribute to a bottom-up approach to assess-
ing the role of warfare in the development of European societies. It is clear that a
single and robust narrative is not really possible at this point if we follow this line.
This is a good thing, because the bare bones of the archaeology of conflict are
revealed rather than dressed up in appealing, but ultimately borrowed, clothing — or,
as Carman (1997: 221-222) put it, “perceived through the filter of anthropological
assumptions”. The Balkan region was shown to be very useful to test this approach
because it incorporates the material traditions of distinct cultures, which allowed us
to provisionally explore different responses to similar technical and social stimuli.
Ultimately, to take the study of metalwork beyond a series of subfields such as typo-
logical cataloguing, archacometallurgy, wear analysis or experimental archaeology,
it can be fruitful to continue to build our evidential base to better explore social
aspects of the life cycle of what were fundamentally very social artefacts — Bronze
Age weapons.
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