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This paper presents a detailed analysis of a set of bronze spear/javelin heads from the Urnfield cultures, stored in
the Homeland Museum in Hlohovec (Vlastivedné mtzeum v Hlohovci). Altogether, six artefacts originating from
various archaeological sites in the Vah river basin are studied, most of them characterized by strongly curved
blades. The authors provide a typo-chronological, use-wear, and XRF analyses of these artefacts. In one particu-
lar case, a radiocarbon date from remnants of a wooden shaft preserved in the spearhead socket is published,
highlighting a remarkable fact — the secondary reuse of this weapon in the Early Modern period. The paper also
acknowledges that the distribution of the analysed types of spear/javelin heads extends beyond not only the mu-
seum’s collecting area but also Slovakia’s borders. Detailed studies of similar weapon assemblages from museum
collections, including isolated Bronze Age finds, provide valuable insights into their usage and subsequent histo-
ries.

INTRODUCTION

A wide array of prehistoric weapons is stored in the archaeological collections of Slovak museums. Some
of these have not yet been analysed in detail or published. One reason for this is that many are sin-
gle finds with unclear discovery circumstances. Nevertheless, we believe that if typologically similar
archaeological finds are part of a museum collection, publishing them in a comprehensive manner is
worthwhile. Collections of this kind may (and generally do) originate from the museum’s own collecting
region and thus at least reflect the regional specifics of the artifacts under study and the issues in ques-
tion. This also applies to the set of bronze spear/javelin heads from the Urnfield cultures deposited in the
Homeland Museum in Hlohovec (Vlastivedné muizeum v Hlohovci).

In total, these are six artefacts from various archaeological sites in the Vah River basin, mostly spear-
heads with strongly curved blades. The aim of this contribution is to present a typological-chronological
analysis, XRF analyses, and use-wear analyses of the items in question, and, in one case, to publish
“C data from the wooden shaft fragment preserved in one of the sockets. At the same time, we must not
overlook the fact that the distribution of these bronze spear/javelin heads extends beyond not only the
collecting region of the Homeland Museum in Hlohovec, but also beyond the borders of Slovakia. The
purpose of the analyses presented here is to deepen our knowledge of these types of specialized Urnfield
culture weapons housed at the above-mentioned museum (Mitds et al. 2018, 229-233) and to shed light on

their broader archaeological context within Central Europe.
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Tab. 1. Metric measurements of the analysed spear/javelin heads.

) Max. lenght | Max. width Lenght of | Outer diameter | Inner diameter | Max. Qiameter ‘Distance between Weight
Site (mm] (mm] the socket | of the socket of the socket | of the rivet holes | rivet holes and base o]
[mm] [mm] [mm] [mm] of the leaf [mm]

Banka 243 37 85 27 24 5 36 171.6
Hiohovec | 270 39 88 26 24 5 38 218.3
Hlohovec Il 139 26 66 27 21 3 - 78.7
Madunice 170 34 35 19 13 - - 94.6
Piestany 235 4 76 25 23 5 33 193.4
Sintava 154 29 54 26 22 5 46 98.8

SPEAR/JAVELIN HEADS FROM THE HOMELAND MUSEUM IN HLOHOVEC

Six spearheads from the collection of the Homeland Museum in Hlohovec were made available for study.
Below is a description of these objects along with the context of their discovery. Drawings, or in some
instances photographs of these spearheads, together with catalogue of spearheads from the area of the
Vah river valley were published in V. Mitds et al. (2018). Metric measurements of each are presented in
Tab. 1. As the differentiation between spear and javelin heads is quite troublesome (Mitds et al. 2018, 238),
we will refer to significantly larger examples (longer than 20 cm; Banka, Hlohovec I, Madunice, Piestany)
as spearheads, to the smallest from Hlohovec II as javelin head, and to specimen from Sintava as spear/
javelin head (as it is intermediate in weight and length).

1. Spearhead from Banka
(Inv. no. A-78; reg. no. 119/65; PL. I: 1)

Found in either 1903 or 1914, most likely at Osvaldova tehelna in Banka. According to the publica-
tion Histdria Banky (Kico/Krupa 2004, 13), the spearhead was discovered at Osvaldova tehelia in 1914
by S. Osvald. His son, J. Osvald, donated it to the museum in 1965. However, the inscription Talalt 1903
(Hungarian for found in 1903) is engraved on the piece, contradicting this information (Mitds et al. 2018,
232, 233). The spearhead has a strongly curved blade with a stepped profile. The tip is broken, the blade is
slightly bent, and there are numerous damage marks along the edges, some of them covered with patina.
The casting seams have been removed. A preserved fragment of an oak (Quercus sp.) shaft remains inside
the socket (Mihdlyiovd 2016; Mitds et al. 2018, 238). Most of the surface is covered with a well-preserved
dark green patina, though it is missing in certain sections, particularly along parts of the edges and the
exposed fracture surface where the break occurred near the tip.

2. Spearhead from Hlohovec
(Hereinafter referred to as Hlohovec I; inv. no. A-8, reg. no. 56/64; P1. II: 1)

No information is available regarding the circumstances and context of its discovery. It was found
before 1964, as indicated by the date of its entry into the museum inventory. The spearhead has the same
flame-shaped blade and stepped profile as the previously described specimen. It is significantly bent,
and numerous damage marks are present along the edges. The midrib is cracked at the midpoint of the
spearhead’s total length. The casting seams have been removed. The surface retains a dark grey to black
patina, particularly on the socket and the lower part of the blade. However, in many areas, the underly-
ing colour of bronze is exposed. Minor traces of corrosion are visible along the edges, especially in small
section of the lower, widened part of the blade.

3. Javelin head from Hlohovec
(Hereinafter referred to as Hlohovec IL; inv. no. A-198, reg. no. 126B/76; P1. II: 2)

According to the museum catalogue, this is a single find from 1976. The spearhead has a triangular
blade shape with no profilations on either the socket or the blade. Casting seams have been removed. It
is covered by a very thick layer of dark grey patina. The socket is broken, with the fracture surface also
covered in patina. Minor damage is visible along the edge, particularly on one side of the blade.
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4. Spearhead from Madunice
(Inv. no. A-9, reg. no. 57/64; P1. I: 2)

According to the museum catalogue, the spearhead was found in 1960 by D. Tomecek. No further
information regarding the finding circumstances or context is available.

The spearhead has a strongly curved blade with a stepped profile. The casting seams have been re-
moved. Its surface is covered with a dark grey to black patina, but in many areas — especially near the
edges of the blade — the colour of bronze is exposed. The edges are heavily corroded and also show marks
of mechanical damage. The socket is broken, with the fracture surface at its end covered in patina. It was
broken above the rivet holes, which are therefore not preserved. Three modern drilled holes are present
in the lower part of the blade. The tip is asymmetrical.

5. Spearhead from PieStany
(Inv. no. A-318, reg. no. 570/85; P1. I11: 1)

Discovered in 1985 during the extraction of gravel from the Vah riverbed in the locality of Lido, where
a ford was once located. A bronze sword was also found at this site (Pastorek 1986, 180). Additionally,
a total of four swords (including previously mentioned) and two spearheads have been reported from
this locality. Two swords have been assigned chronologically — one can be dated to the end of the Middle
Bronze Age, while the other belongs to the Older Urnfield Period (Bartik 1997, 421-423). The spearhead
has the same strongly curved blade with a stepped profile as the previously described specimens. It is
well-preserved, with a relatively thin patina in a light brown colour, partially also covered with a grey
to nearly black patina. There are relatively few signs of mechanical damage, though the tip is bent and
cracked. Modern damage is visible on the midrib, likely caused by the use of heavy machinery during
excavation work in the Vah riverbed. The patina is worn off on one side of the socket and near the edges.
The bevels are not visible.

6. Spear/javelin head from Sintava
(Inv. no. A-460, reg. no. 26/18; P1. I1I: 2)

A single find discovered in 2014 in the “Nad Mostom” locality, found in a plough furrow or wheel rut
in a field. The object was delivered to the museum by the finder (Mitds et al. 2018, 229-232). Spearhead
features a laurel-shaped blade, has a midrib with three ribs that merge approximately 2 cm under the
tip. The central rib terminates 1 cm above the blade base, while the lateral ribs extend onto the socket,
curving approximately 0.5 cm below the blade base and creating a thickening along the sides. Two rivet
holes are present below the leaf. A preserved fragment of the wooden shaft remains inside the socket,
archaeobotanical analysis indicates the presence of silver fir (Abies alba) wood (Mihdlyiovd 2015; Mitas et
al. 2018, 238). Significant damage is visible on one side, where the midrib is cracked, part of the blade is
crushed, and a portion is missing. The socket is noticeably bent. These distinct damages can be linked to
agricultural activity, most likely resulting from the spearhead being crushed by farming machinery. Few
use-wear marks are visible on the preserved edge. Partial cleaning after discovery resulted in a surface
unevenly covered with a blue-green patina, with most of the original patina preserved on the socket.
Slight corrosion marks can be observed on the blade’s surface (Mitds et al. 2018, 231, 232, 235; 2020, 112,
113). The radiocarbon dating of the wood from the socket indicates the secondary use of the object in the
Early Modern period, in the 16"-17" c. AD.

TYPOLOGICAL AND CHRONOLOGICAL CONSIDERATIONS

Bronze spear/javelin heads have so far been classified according to typologies proposed by various au-
thors, which often differ considerably from each other (a detailed overview is provided in Bader 2006). In
this chapter, we have primarily decided to utilize the typology proposed by T. Bader (2015), as it covers
the Central European area of interest and represents one of the most recent approaches.

Within the mentioned spearheads, three types can be distinguished. The spearheads from Banka,
Hlohovec I, Madunice, and PieStany share a number of common features and will therefore be discussed
together. The spear/javelin head from Sintava and javelin head from Hlohovec II have been classified
separately. The typological classification within selected typologies is presented in Tab. 2.
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Fig. 1. Map of analogies for spearheads with strongly curved blade and step-like profilation on the leaf. 1 — Banka; 2 —
Bratislava; 3 — Bratislava-Zahorska Bystrica; 4 — éaka; 5- (vjiéov; 6 — Gemer; 7 — Hlohovec I; 8 — Kosické Olsany; 9 — Kuty;
10 — Madunice; 11 — Moravsky Svaty Jan; 12 — Nesvady; 13 — Piestany; 14 — Piestany (Ducové); 15 — Slovensky Grob; 16 —
Smolenice; 17 — Svity Peter; 18 — Vajka (Ltc¢nica nad 2itavou); 19 — VI¢any; 20 - Vysna Hutka; 21 — Zadiel. Legend: a — the
spearheads discussed in this article; b — finds of spearheads from Bader’s Group B, variant 6 (one specimen); c — finds
of spearheads from Bader’s Group B, variant 6 (two specimens); d — finds of spearheads from Bader’s Group B, variant 6
(three specimens); e — finds of spearheads from Bader’s Group B, variant 7 (two specimens); f — possible finds of spear-
heads with strongly curved blade and step-like profilation on the leaf. Author J. Wojcik.

Spearheads with profiled leaf and strongly curved blades
(Banka, Hlohovec I, Madunice, Piestany)

A characteristic feature of these four spearheads (respectively PI. I: 1, 2; II: 1; III: 1) is their strongly curved
blade shape (sometimes also referred to as flame-like or pear-shaped) and the presence of profiling on the
blade in the form of a step, resembling leaf contour. All are of large dimensions — three well-preserved
examples exceed 20 cm in length, while the fourth (from Madunice), if complete, would also be longer.
In T. Bader’s typology (2015), these spearheads can be classified as belonging to Group B (with a profiled
leaf), variant 6 (spearheads with a strongly curved blade). The examples from Banka, Piestany, Hlohovec,
and Madunice fall into subvariant b (featuring step-like profiling on the blade). Within this subvariant,
the author distinguishes three possible cross-sections of the midrib: semi-circular (b,), pointed (origi-
nally dachfoérmig; b,), and trapezoidal (b,). The described spearheads correspond most closely to the first
two subvariants. Distribution of analogical spearheads in Slovakia is presented in Fig. 1.

Among Slovak finds, T. Bader classifies as in this type the single finds from Vajka (now part of Li¢nica
nad Zitavou; Veliacik 1975, 112, fig. 98) and Bratislava, as well as two spearheads from a collection of Late
Bronze Age artefacts from Dolny Peter (now Svéty Peter), which J. Paulik (1963, 314, fig. 44) interpreted as
part of a grave inventory. However, it is worth noting that one of the spearheads from this site, judging
from the drawing, does not have a stepped profiling on the blade (Novotnd 2007, fig. 2).

This group also includes a specimen from the Zadiel hoard, which exhibits identical typological fea-
tures — strongly curved blade outline, step-like profiling on the leaf, and large dimensions — but differs in
its trumpet-shaped socket ending. This hoard is dated to the Late Bronze Age (BrD-HaA; Gasaj 1994, 29).
Three of the five spearheads from the Kosické Olsany hoard belong to this type. The fourth spearhead,
although also featuring a strongly curved blade, appears to lack step-like profiling; additionally, unlike
the others, it has a profiled socket, as inferred from the published photographs. E. Mirossayouva (1998/1999,
127, 128, fig. 2; 11; 1999, 142, 143) dated the hoard to the older Urnfield Period, corresponding to phases
BrD-HaAl in P. Reinecke’s chronology. A somewhat similar spearhead appears in the Vysna Hutka
hoard, though it has a much slimmer, narrower, and thinner blade with a more angular lower section.
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This hoard was classified by M. Novotna within the Ozdany horizon, dating to the transition between
phases BrC2 and BrD (Novotnd 1959, 1, fig. 3: 5; 1970, 30, 31, 34).

A spearhead in this style was likely discovered in VIcany (Farkasd), described by J. Hampel as be-
ing found at a settlement alongside other Bronze Age artefacts during river regulation work on the Vah
(Hampel 1892, pl. CXXXI). Other, single finds include specimens from Kuty (Pichlerovd 1957, 65, 66, pl.
I: 3), Smolenice (Molpir site; Olvecky 2010, 43), and Bratislava-Zahorska Bystrica (Novotnd 1987, 79, 136,
fig. 35), as well as a fragment from Slovensky Grob (Bartik 2011, 45, 46). Two additional spearheads, pos-
sibly found in Gemer, display all the aforementioned typological characteristics (Hampel 1886, pl. CXV: 4,
5; Madrton 1904, 444, 445). Additional examples include a spearhead from Cicov (Barta/Willvonseder 1934,
11, fig. 1: 5) and from surroundings of Piestany (possibly from the Ducové settlement? Baca/Krupa 1998,
85, pl. LXXXVIII: 1488). The group may also include a single find from Moravsky Svity Jan, though it is
only schematically illustrated (Paulik 1972, 13, pl. IX: 9), as well as a spearhead from Nesvady, now lost,
which was possibly part of a richly furnished grave (containing gold artefacts) and is very schematically
represented in a find report (Szdke 1953).

Two specimens come from unknown locations: one, damaged, is housed in the Balneological Mu-
seum in Piestany (Baca/Krupa 1998, 57, pl. XXXVII: 328), while the other, well-preserved but unpublished,
is in the Slovak National Museum in Martin.

A related variant in Bader’s typology, described as spearheads with a slightly flame-shaped blade,
includes the specimen from grave II at Caka, which also exhibits step-like profiling on the leaf. The
second, smaller spearhead from the same grave likely belongs to this type as well, although it is heavily
damaged. Grave II from Caka is dated to phases BrD and HaA. (Toc¢ik/Paulik 1960, 74, 75, 93).

For some Slovak spearheads, an exact typological or chronological classification was not possible.
This applies particularly to the spearhead found in the barrow in Ockov. It exhibits step-like profiling on
the blade, but the fragment is too small to determine the overall shape of the leaf (Paulik 1962, fig. 27: 2).
Additionally, G. Jacob-Friesen (1967, 371, tab. 112: 1) locates a flame-shaped spearhead with a profiled blade
in Sasa (originally recorded in the R. G. Z. M. catalogue as “Szaska, Northern Hungary”).

To summarize, well-dated Slovak specimens mainly appear in the early and older phases of the Urn-
field Period, in BrD and HaA (Novotnd 2007, 162). If we consider the somewhat different specimen from
Vysna Hutka, then the transition between phases BrC (C2) and D should also be taken into account as
the earliest occurrence of the type. Taking into account the dating of analogies from other regions, the
overall chronological range can be estimated to cover phases BrBl1-HaB1, with the highest number of
finds in BrD and HaAl1, as discussed below.

This spearhead type extends across a broad area, with the most numerous examples found in Hun-
gary, Slovakia, Romania, Croatia, and Serbia. To a lesser extent, they also appear in Austria, Bohemia,
Switzerland, and northern Germany (Rihovsky 1996, 80). Their northernmost occurrence is a find from
the grave in southern Sweden (Kopinge, Skane), dated to Bronze Age Period II or III (Ged! 2009, 67; Jacob-
Friesen 1967, 223; Tarot 2000, 12). In Poland, they are rare and mark the north-eastern boundary of their
distribution, with find from Pomerania (Suchostrzygi, now part of Tczew), and are dated to the Peri-
ods III and IV of the Bronze Age (Gedl 2009, 66, 67). Only a few examples have been found in Switzer-
land, reaching its western part (Cheseaux-sur-Lausanne, canton Vaud) and they are dated to BrD and
HaA phases. A typologically similar spearhead, particularly in blade form and profiling, was found in
St. Jean de Maurienne, south-eastern France, though it is very small, only 8 cm long (Tarot 2000, 11, 55).
This spearhead variant is also found in north-eastern Italy, specifically in Alto Adige/Siidtirol and Friuli-
Venezia Giulia, where is dated to the Recent Bronze Age in Italian chronological system (Bruno 2012, 117,
118, 122). To the south, they appear in the northern Balkans, in Croatia, Serbia, Romania, and Bosnia and
Herzegovina, mainly in the regions of Banat, Syrmia, Backa, Macva, eastern Serbia, and Transylvania.
The North Balkan specimens are dated from the BrD to HaB1 periods. (Bader 2015, 382—384; Konig 2004,
31; Vasic¢ 2015, 59, 60). To the east, they are distributed in Transcarpathia, examples of variants b, and b,
appear within the hoards assigned to Lazy I, Kriva, and Suskovo series (BrD-HaA2; Bader 2015, 383, 384;
Kobal 2000, 33-35).

The earliest known example of this spearhead type comes from the Uzd hoard (modern Sarszentlrinc),
which belongs to the Koszider hoard horizon (variously dated; BrB1-B2/C1 or BrB2). Notably, no exam-
ples of this type have been recorded in Hungary during the subsequent Forré phase, and they reappear,
in a relatively small number, in the Opalyi hoard horizon (BrC2/D). They continue to be relatively scarce
in the Aranyos horizon (BrD-BrD/HaA1), however, the Kurd phase (HaA1) brings the largest number of
finds (Bader 2015, 383; Mozsolics 1967, 174).
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Fig. 2. Map of analogies for spearhead from Sintava. 1 - Gemer; 2 - Hazlin; 3 — Horna Stubnia; 4 — Nizn4; 5 — Pavlovce;
6 - Sintava; 7 — Spisska Bel4; 8 — Spisska Teplica; 9 — Trencianske Bohuslavice; 10 — Zlat4 Idka. Legend: a— spearhead from
Sintava; b — finds of spearheads from Bader’s Group C, variant e (one specimen); ¢ — finds of spearheads from Bader’s
Group C, variant e (two specimens); d — finds of spearheads from Bader’s Group C, variant d (one specimen); e — finds
of spearheads from Bader’s Group C, variant f (one specimen). Author J. Wéjcik.

In the case of Bohemia, the oldest find of this type comes from the Varvazov hoard, which O. Kytli-
covd (2007, 108, 109) assigns to the Plzen-Jikalka horizon (BrC2-BrD). These spearheads appear primar-
ily in the Lazany (end of BrD) and the Suchdol (HaAl) phases, with the latest example occurring in
the JeniSovice phase (HaA2-HaBl). In Moravia, the earliest finds are slightly later than the oldest ones
from Bohemia and they are dated to Blucina phase (BrD). They also appear in two subsequent horizons,
Drslavice and Pfestavlky. The majority of them occur in the early and continue into the older Urnfield
Period (BrD-HaA; Rihovskyj 1996, 79, 80). Spearheads with a strongly curved blade and step-like profi-
lation are the most numerous spearheads type in Moravian hoards during the Late Bronze Age (Sala$
2005, 71).

Austrian specimens from Waldviertel are dated by M. Lochner (1991, 208, 211, 215) to the older Urnfield
Period.

Spear/javelin head with profiled socket/midrib, with three ribs and gaps between them
(Sintava)

The specimen from Sintava (Pl. III: 2) can be generally classified as a spear/javelin head with a smooth
blade and a profiled socket. In Bader’s typology, it falls under Group C (with a profiled midrib, with
two lateral ribs extending below the blade base), specifically variant e (trapezoidal cross-section of the
midrib, with three ribs and gaps between them). Distribution of analogical spearheads in Slovakia is
presented in Fig. 2.

Among Slovak finds, T. Bader classifies two smaller spearheads from the Trenc¢ianske Bohuslavice
hoard within this variant, one of which has a more heart-shaped blade. This hoard is dated to HaA2
(Novotna 1970, 120, 121, pl. XIL; Veliacik 1983, 247, pl. XL: 2, 5). He also includes two spearheads from the
probable Gemer V hoard, actually a collection of bronze objects acquired by the Gemersko-malohontské
muzeum in Rimavskda Sobota in 1927, dated to the Opélyi horizon, BrC (C2)/D (Mozsolics 1973, 174) or to
HaA (Furmdnek 1977, 270, 272, pl. XX: 7, 8; Paulik 1965, 57, pl. V). At least one such spearhead was found in
the hoard from Hazlin, an assemblage of bronze artefacts, part of which was purchased by the Regional
Museum in PreSov in 1953 and the other part by the Bardejov Museum in 1956. This hoard is dated to



120 JAROSEAW WOJCIK - VLADIMIR MITAS - JAN TIRPAK - JOZEF URMINSKY

phase HaB, as noted by V. Budinsky-Kricka, specifically to its older phase, which allows it to be classified
in HaB1 (Budinsky-Kricka 1967, 82, pl. II: 10; Novotnd 1970, 95, 96).

The Horna Stubtia hoard also contained a spearhead classified by T. Bader in this group, though it dif-
fers significantly from the others, featuring an exceptionally broad blade and distinct contouring of the
lateral ribs near the blade base. The second spearhead from the same hoard exhibits a different, rhomboidal
blade shape and unique, wide ribs flanking the midrib. L. Velia¢ik dates the hoard from Horna Stubria to
BrD, or possibly to the beginning of HaAl (Eisner 1937, 101, 102; Novotna 1970, 96; Veliacik 1983, 44, tab. 35: 6).

A spearhead of this type was found in the hoard from Zlata Idka (Novotnd 1970, 124; Spéttl 1886, 59).2

Similar examples, with three ribs on the socket, though less distinctly separated (variant d in T. Bad-
er’s typology; Bader 2015, 385, 386), also occur in Slovakia, including one in the Nizna hoard, assigned to
phase HaA1 (Novotnd 1970, 108; Veliacik 1983, 44, tab. 37: 8), another one in the Spisska Bela hoard, dated
to HaA2 (Novotnd 1970, 117) and a single find from Pavlovce (Jencovd 1993, 67, 157, tig. 28; Tarbay 2015, 334).
The single find from Spisska Teplica represents T. Bader’s variant f, also characterized by three ribs, with
the lateral ones doubled under the base of the blade (Sojik 1998, 155, 282, fig. 110: 6).

In summary, the appearance of this type in Slovakia is most likely dated from phase BrD, with the
chronology of the oldest examples depending on the varying datings of the Gemer V hoard, while its
presence is attested until phase HaB1. Considering finds from other regions, this variant exhibits a broad
chronological range, spanning from phase BrD to HaB3, as will be discussed in the following paragraphs
(Bader 2015, 386).

J. G. Tarbay (2015, 313, 314) devotes significant attention to this type of spearhead in his study on the rea-
nalysis of the hoard from Gyermely, where he proposes a revised dating of the mentioned hoard to HaB1
while also noting the difficulties in distinguishing phase HaA?2 in the Carpathian Basin. This hoard con-
tained two similar spearheads, which can be classified in T. Bader’s typology as variants d and e. A nearly
identical specimen to the one from Sintava is the spearhead catalogued as No. 5, though it should be noted
that its socket is broken. The author delineates the distribution range of analogous spearheads, extending
west to Saxony (Zerbst), north to Greater Poland (a single find), east to western Moldavia (Iliseni) in Roma-
nia, and south to Varna region in Bulgaria (Bozveliysko; Tarbay 2015, 314, 333, liste 1).

The largest number of finds of this variant comes from the area of present-day Hungary, with most
discovered in hoards. The earliest Hungarian finds of variant e are dated to the Aranyos horizon (BrD/
HaAl). They subsequently appear in the Kurd, Gyermely, and Hajdubdszormény horizons (HaAl-B1),
with the highest concentration in the Kurd phase. In the case of the few Croatian contexts containing this
variant, they are classified within phases HaAl and HaB1. Hoard finds from Serbia are chronologically
classified into Stage II of the Urnfield period. In the case of Transylvanian finds, the majority originate
from hoards associated with the Cincu-Suseni horizon (HaA1), with fewer occurrences in the subse-
quent Jupalnic-Turia stage (HaA2). The latest examples still appear in the hoard from Ghirisu Roman,
belonging to the Somartin-Vetis phase, dated to HaB3. Among Polish finds, the most typologically simi-
lar examples include single finds from Nowy Sacz-Biegonice and Greater Poland, as well as a grave find
from Soboétka, and are dated to Bronze Age Period IV. In the Carpathian Ukraine, J. Kobal assigned the
hoard find from Borzavskoe to the Lazy I phase, corresponding to HaAl (Bader 2015, 386; Gedl 2009, 70;
Kobal’ 2000, 76). In the case of Moravian finds, the spear/javelin head from Sintava strongly resembles
one of the spearheads from the Drslavice I hoard, dated to the “older phase of the Older Urnfield Period”
(approximately BrD). However, as J. Rihovskyj (1996, 65) points out, the profilation on the socket of this
spearhead is only reconstructed based on inventory documentation.

Unprofiled javelin head with triangular/rhombic blade
(Hlohovec II)

In the case of the javelin head Hlohovec II (PL. II: 2), a distinctive triangular blade shape is evident. The
object does not feature any profiling, either on the socket or the blade. The classification of this speci-
men presents certain challenges, as such blade shape is extremely rare among Slovak examples from the
Bronze Age. Entire javelin head is covered by a thick layer of patina, which prevents detailed documenta-
tion of any potential traces that might indicate whether the blade’s shape was remodelled. Additionally,

2 The authors would like to thank Mag. Dr. G. Tiefengraber for providing photographs of this spearhead, stored at the NHM
Wien, which facilitated its typological classification.
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the socket is damaged, making it impossible to assess its original length. Several factors suggest that the
current shape of the javelin head’s leaf is unlikely to be a result of corrosion. The preserved symmetry
of the blade and the relatively straight edge outline, with only minor corrosion pits on one side, indicate
that the blade’s shape is intentional rather than a by-product of material degradation.

The total length of this javelin head is nearly 14 cm, despite being incomplete. This makes it longer
than the javelin heads classified by J. Rihovsky, who defines them as not exceeding 10 cm in length. How-
ever, it still fits within the older definition proposed by ]. Szombathy, according to which such objects are
identified as javelin heads when the blade (excluding the socket) is shorter than 8 cm (Rihovskij 1996, 88).

In T. Bader’s typology, the closest parallels to this object are possibly those classified under Group
A (plain, simple spearheads without profilation on the leaf or on the socket), variants with rhombic or
triangular blades. However, within the latter, he assigns Slovak finds with significantly broader blades
than the example from Hlohovec. Among them, he lists spearheads from the hoards of Lesné and Spisska
Bela — the first broadly dated, to the periods HaA and HaB1, while the second belongs to the Trenc¢ianske
Bohuslavice hoard horizon, corresponding to P. Reinecke’s HaA2 (Bader 2015, 377; Novotni 1970, 46, 47,
103, 117, pl. XXXVI; 1991, 23). The closest Slovak analogy in terms of blade shape is a find from Gemer,
which R. Olvecky (2010, 27) classifies together with the spearhead from Horna Streda — the latter featuring
a flame-shaped blade outline — into the subvariant of spearheads with a short, slender blade and an ex-
tremely long socket. Both of these artifacts are single finds, specimen from Horna Streda is only broadly
dated to the Late Bronze Age (Novotnd 1968, 40, pl. X1I: 1; Ozdiini 1988, 104, 165, fig. 30).

Considering finds from neighbouring areas, classification of similar spear or javelin heads varies sig-
nificantly. The closest parallel in Moravia, in terms of the narrow blade shape, midrib cross-section and
lack of profiling, albeit slightly different in the rounded lower part of the blade, is the specimen from
Zeranovice. In J. Rihovsky’s typology, it is classified as a rounded form, medium-wide with maximum
width in the lower part of the blade; variant with socket shorter than half of the total length. It is a sin-
gle find, examples of this variant are dated from BrA2 up to the younger Urnfield period (Rikovsky 1996,
39-41). In terms of blade shape, the javelin head from Hlohovec II is also close to some javelin heads
from Moravia, which are classified in a group with a rounded blade. They are dated to the older Urnfield
period (BrD-HaAl); however, the Northern European analogies are assigned to Period V of the Bronze
Age, corresponding to phases HaB2-B3 (Rihovsky 1996, 92—94, cat. no. 227-231). In the case of Polish finds,
the closest in terms of the triangular blade shape is the single find from Mielno Pyrzyckie, classified in
M. GedlI’s typology within the group of medium-sized and small spearheads with laurel leaf-shaped
blades. The dating of the entire variant spans from the Middle Bronze Age to the beginning of the Iron
Age (Gedl 2009, 38—40, cat. no. 70). The blade shape also resembles some specimens of the type classified by
G. Jacob-Friesen as Liineburg Type I, particularly the find from Katzien in in Lower Saxony (Jacob-Friesen
1967, cat. no. 1183). However, it should be noted that one of the defining features of this type is a long
socket, a characteristic that cannot be determined for the spearhead from Hlohovec. Additionally, the
spearhead from Katzien has a damaged blade on one side. This type is dated to Periods III and IV of the
Bronze Age, which can be corelated with BrD-HaBl. In R. Vasi¢’s typology (Vasi¢ 2015, 39, 41), specimens
with an extremely narrow, triangular blade without profiling (Vasi¢ 2015, cat. no. 67-71) are classified in
the group of willow leaf-shaped spearheads. However, as the author notes, the majority of these analogies
have damaged blades. The rather diverse group of willow leaf-shaped spearheads is largely dated to Stage
II, corresponding to the period from the end of BrD to the beginning of HaA2 (Vasi¢ 2015, 7).

Overall, numerous spearheads described as having a severely damaged blade bear some resemblance
to the examined piece (e.g., Tarot 2000, 28, cat. no. 283). It is possible that the leaf shape of the spearheads
we regard as analogous did not originate from intentional design but rather resulted from damage, re-
pairs made during their use-life, or post-depositional processes. As a result, we do not attempt to define
its distribution area or precise dating. It can only be suggested that this spearhead may have been in use
from phase BrA2 up to the early Iron Age.

OBSERVATIONS ON USE-WEAR AND MANUFACTURING TRACES

In order to determine the damage and production traces on the spear/javelin heads, photographs were
taken using a Levenhuk DTX 90 digital microscope. The terminology applied to describe individual
damages is based on articles written by Gentile/van Gijn 2019 and Gentile/van Dijk/Ter Mors 2024, and to
a lesser extent by Hermann et al. 2020.
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All the spearheads described in this article are
finished objects with their casting seams removed.
The presence of bevels and grinding striations was
found only on the spearhead from Banka.

Mechanical damage was observed on all spear-
heads, varying in intensity. Combination of loca-
tions of observed wear marks along the edges and
sockets from spearheads from Banka, Hlohovec I
and Piestany, is presented on Fig. 3. In the literature,
the distinction between damage from the Bronze
Age and damage of post-recovery character is gen-
erally made based on whether or not it is covered
by a patina layer corresponding to the patina on
the rest of the artifact (Knight 2021, 50, 59). However,
when examining the patina in detail, it can be seen
that only spearhead from Banka and javelin head
from Hlohovec II displays a well-developed patina,
forming a thick layer covering most of the artifact.
On this second spearhead, the patina layer is so
thick that it may obscure any potential manufactur-
ing and use-wear traces, a phenomenon also noted
on other bronze artifacts (Sych et al. 2020, 10-12). In
the case of the spearhead from Piestany, it is only
partially covered with a dark grey to black patina,
which may be associated with its deposition in a wa-
tery environment. The absence of patina on part of
this spearhead may be due to the abrasive action
of debris carried by the river current, which aligns
with similar observations on a sword discovered in
Horné Zelenice, also recovered from the Vah River
(Bartik 1997, 419). The spearhead from Hlohovec I is
only partially covered by a nearly black, thin pat-
ina layer. Regarding the spear/javelin head from
Sintava, it is confirmed that its finder removed the
patina. The original, dark green layer remains to
some extent on the socket, and on its entire surface
there are signs of “bronze disease” in the form of
light green spots. Additionally, as radiocarbon dat-
ing shows, it was reused in the 16"-17" c., and in the
authors’ view, it is impossible to distinguish damage
that might have occurred in that period from marks
dating to the Bronze Age. The spearhead from
Madunice is heavily corroded; in many places, an
orange-light brown colour of the bronze is visible.
A slightly thicker patina layer, dark grey to black in
colour, occurs only on the socket.

Moving on to the observed damage, it is undoubt-
edly the spearhead from Banka that exhibits by far
the most instances. The entire spearhead is slightly
bent along its axis (PL IV: 3). The tip is broken, and
although the fracture surface is devoid of patina,
its rounded edges make it appear not to be a recent
break (Pl. IV: 6). Practically the entire cutting edge
is covered with damage in the form of symmetrical

Fig. 3. Location of damage on three spearheads
with strongly curved blade (Banka, Hlohovec I, and
Piestany) — more intense red colour indicates a higher
frequency of damage in a given section of the spear-
head; black dots indicate damage beneath the patina
observed on the spearhead from Banka.

and asymmetrical dents; in some places, flattening also occurs (P1. IV: 4). None of these dents show a burr
(displaced metal around the damage marks). It should be noted, however, that the patina is absent in
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certain edge sections; yet in some of these areas, patina remains inside the dents, these are interpreted
as Bronze Age damage (PL. IV: 1, 2).

Slightly before the blade begins to flare at the lower portion, V-shaped notches can be seen (two on
each side of the spearhead). The patina layer around them is disrupted, suggesting a modern origin. On
one side of the spearhead near these notches, there are irregular damage marks resembling asymmetri-
cal dents, but with heavily “chipped” interiors and sharply outlined edges. They do not match experi-
mental analogies and are unpatinated. Numerous symmetrical and asymmetrical dents, in one case with
a trail, appear on the lower, widened part of the blade. Some are covered by patina; others show breaks
in the patina layer (P1. IV: 5, 7).

It appears that a part of the blade was modified in modern times. A small section shows partial grind-
ing of the edge, free of patina and forming a secondary, narrow bevel. The original Bronze Age bevel
is mainly visible near the blade base and on one side of the blade’s middle portion; elsewhere, it was
destroyed by damage and probable edge repairs. Much of the blade edge is uneven, exhibiting a “wavy
edge” characteristic, interpreted as evidence of repairs (Horn/von Holstein 2017, 93).

A rather distinctive damage is found on the socket, about 0.5 cm below the blade base: a deep, oval
depression with straight scratches oriented perpendicular to its outline, entirely covered in patina. This
suggests contact with a metal object having a relatively oval central cross-section and thin edges — pos-
sibly the tip of another spearhead (Pl. IV: 8). The entire flat surface of the spearhead shows multiple
scratches beneath the patina, parallel or oblique to the axis of symmetry.

A set of scratches appears on the socket, likely a decorative feature, consisting of oblique lines, chev-
rons and multiple arcs. They run along a narrow band of about 0.5 cm in width, starting just below the
blade, following the socket. These scratches are intersected by a blow mark that is entirely covered by
patina. Additionally, modern traces were identified on the socket, including blow marks perpendicular
to the axis of symmetry of the spearhead that clearly cut through the patina, as well as the inscription
Talalt 1903 incised in the patina.

In the case of the spearhead from Hlohovec I, it is visibly bent, forming an S-shaped profile (P1. V: 3).
The midrib is cracked in the central part of the blade, revealing a dark grey patina inside the fracture (Pl
V: 7). Although the edge damage is not as extensive as on the spearhead from Banka, it similarly occurs
not only around the tip but also on the lower sections of the blade.

Near the tip, there is a notable concentration of damage in the form of U-shaped vertical notch and
two symmetrical dents on one side, covered by patina (P1. V: 1, 2). On the other side, slightly lower than
these notches, a single bowing dent was observed. In the middle part of the blade, on the same side as the
bowing dent, there is a cluster of various damage types — bowing, bowing dent, and symmetrical notch —
all unpatinated (PL. V: 5, 6). Below them is a very large, nearly 2 cm wide bowing, with displaced material
curled outward and showing cracks along its edges. The dark patina does not cover this damage; a clear
boundary separates the patinated area below it from the unpatinated surface around it. Both this feature
and the sharply defined edges of the damage suggest a modern origin (PI. V: 10, 11). On the opposite side
of the blade’s midpoint, a U-shaped vertical notch was recorded, accompanied by a micronotch nearby
(PL V: 4). Pronounced damage also appears at the blade’s lower widening, in the form of U-shaped verti-
cal notches, micronotches, and symmetrical and asymmetrical dents on both sides (PL. V: 8, 9). Some of
these are covered by patina, and show signs of corrosion. Small symmetrical dents were additionally
noted on the socket rim, not covered by patina.

The third spearhead with a strongly curved blade — the specimen from Piestany — displays signifi-
cantly fewer documented marks. There is visible slight blunting of the tip, which is also bent and cracked
about 2 mm from its end (PL. VI: 2). Nearly all other damages on the spearhead cluster within the first
quarter of its length, measured from the tip. On one side, there is a rather distinctive damage that ap-
pears to be a combination of an experimentally observed asymmetrical dent and a U-shaped vertical
notch, along with an oblique trail. Grey patina is visible inside this trail (Pl. VI: 5, 6). On the same side,
a single symmetrical dent was noted (Pl. VI: 3). On the opposite side, several symmetrical dents and
a micronotch were recorded (PL. VI: 4). In the widened section at the lower part of the blade, a linear,
straight crack begins at the edge and extends toward the midrib, perpendicular to the axis of symmetry
(PL VI: 7). A round depression was also found on the socket, close to one of the peg holes, and it is free of
patina (P1. VI: 1). The midrib exhibits pronounced flattening and grinding on one side, which we consider
modern (PL. VI: 8).

In the case of the last spearhead with a strongly curved blade, found in Madunice, its surface has
been severely damaged by corrosion, making a precise assessment of the damage problematic. The tip
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is asymmetric (P1. VIL: 1). Slightly below the tip, a group of three symmetrical dents was observed on
one side (PL. VII: 3). Further along, before the blade begins to flare, two very conspicuous damage marks
lie close together, each nearly 0.5 cm wide. These resemble experimentally produced dents, but they are
considerably wider and deeper (Pl. VII: 4) Additionally, there are two marks resembling bowing dents
close together, at this spot the edge is clearly displaced to the side (Pl. VII: 5, 6). Two marks close to each
other at the widened, lower part of the blade — a symmetrical dent and a U-shaped notch (PL. VII: 8).
Other recorded damages appear likely to result from corrosion, judging by their irregular form.

The spearhead’s socket was broken above the rivet holes, and the entire fracture is coated with a rela-
tively thick layer of dark grey/black patina, suggesting this break dates back to the Bronze Age (Pl
VII: 2). In the lower part of the blade, three through-holes approximately 1.5 mm in diameter were noted,
displaying a visible drilling burr along its edges (Pl. VII: 7). Although experiments confirm that copper
and bronze objects (with 4% tin content) can be drilled using a bow-drill and flint bits (Bell 2016, 21-25),
indications that the drill bit was fluted suggest the use of a modern drill.

The spear/javelin head from Sintava shows very pronounced damage on one side — almost half of the
blade is broken off, and the socket is crushed and markedly bent near the base of the blade. No ham-
mering marks were noted in the damaged area, so we assume it resulted from a single application of
significant force to the side of the spearhead, most likely when it was run over by agricultural machinery
(PL VIII: 5, 6).

Older damage associated with the spearhead’s use is minimal. Slightly below the tip, there is a small
flattening, and the tip itself is slightly blunted (PL. VIII: 1). On the side opposite the major break, just be-
low the tip, there is an asymmetrical dent with a burr (P1. VIIL: 2). Symmetrical dents and micronotches
occur on the same side in three places: at about one quarter of the blade’s length from the tip, around its
widest point, and near the blade base (Pl. VIIL: 3). A round depression was found on the socket, slightly
above the rim, covered with patina.

A piece of wood was discovered inside the socket, and a sample was taken for radiocarbon analysis
(PI VIII: 4). The results showed that the spearhead was reused in the Early Modern period. Since the
observed crushing of the socket would have made it impossible to mount the spearhead on a shaft, this
damage must be more recent than the 16"-17" c,, fitting our initial interpretation that it does not date
to the Bronze Age. Regarding the remaining damage, it is impossible to determine whether it occurred
during the Bronze Age or during its secondary use in the Early Modern period. The patina was partially
removed, and even if we had identified damage beneath the patina, the 400-500 years it spent in the
ground would have been sufficient for it to become re-patinated.

The javelin head from Hlohovec Il is covered by a very thick layer of patina, which significantly af-
fects how its damage is identified. The tip appears to be blunted, and just below it there are fairly shallow
symmetrical and asymmetrical dents (P1. VIII: 8). A cluster of what are likely asymmetrical dents occurs
about halfway along the blade on one side (PL. VIII: 7).

This javelin head’s socket was broken; the fracture line is concave, and the socket is slightly flattened.
In one spot, a triangular piece of metal is missing, with an additional crack running toward the blade
(PL VIIL: 9). The entire fracture surface is covered by a thick patina layer, indicating that this break dates
to the Bronze Age.

All of the examined spear and javelin heads show signs of use. In the case of those from Banka, Ma-
dunice, and Hlohovec II, some of the damage can be interpreted as dating to the Bronze Age, given that it
is covered by a substantial patina layer. When analysing the types of damage in detail, symmetrical and
asymmetrical dents are the most frequently observed features on every examined piece. Together with
notches, they also were noted in some studies as most frequent. For instance, a study of Early Bronze
Age spearheads from Sweden (a sample of 63 specimens) revealed that such damage appeared on 61% of
the investigated items (Horn 2015, 204). Dents together with flattening traces predominated also in one of
the experimental studies (Gentile/van Dijk/Ter Mors 2024, 10, 11), in the other blow marks were the most
common (Hermann et al. 2020, 93, 94).

All the analysed spearheads exhibited damage in the tip area. In one case, the tip is completely broken
(the spearhead from Banka, though the fracture is not covered by patina), and in another, it is signifi-
cantly cracked (Piestany). Studies on Bronze Age spearheads show considerable variation in this respect.
In the previously mentioned research on Swedish spearheads, a broken tip was identified in as many as
41% of cases (Horn 2015, 204). By contrast, in a study of northern British spearheads, mechanical tip dam-
age connected to use was noted in only 3% of cases (the sample included 89 spearheads; Anderson 2011,
599, 600).
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In experimental studies (Hermann et al. 2020, 89-92), breaking of the tip was not achieved despite sub-
jecting spearheads to challenging tests — strikes against wooden and bronze shields. However, from the
Bronze Age, there are examples of human bones with a broken spear tip embedded in them, such as at
Tormarton (Knight et al. 1972, 15), indicating that a broken tip need not necessarily result from the inten-
tional destruction of a weapon but could also occur in combat. The tip pressure noted by Horn in 30% of
cases (and, importantly, impossible to identify on many of the broken-tip spearheads in that study) was
observed in our sample on the spear/javelin head from Sintava and spearhead from Piestany. In experi-
mental trials, tip bending and tip pressure occurred after thrusts against bronze and wooden shields
and strikes against another spear’s shaft (Gentile/van Dijk/Ter Mors 2024, 8; Hermann et al. 2020, 90, 91, 94).

On three spearheads with strongly curved blades — those from Banka, Hlohovec I, and Madunice —
the edge is clearly damaged in the lower, widened section of the blade. Moreover, on the spearhead
from Banka, some of these damages are covered by patina, and they occur near the blade base, below
the blade’s widest point. This suggests that the mentioned spearhead was likely used for more than
thrusting attacks, indicating a more complex mode of use, employing also the lower section of the
spearhead’s blade. According to K. Anderson (2011, 599) and C. Horn (2014, 104; 2015, 210), Bronze Age
spearheads were mounted on a short shaft and used in combat for both cutting and thrusting attacks,
in a manner similar to swords. However, experiments conducted by K. Anderson (2011, 603) showed
that to strike effectively with the blade’s lateral edges, a slashing motion is needed. Cutting did not
inflict particularly pronounced injuries on the test animal carcasses, and it frequently caused the short
shaft to break. Additionally, as P. Schauer (1979, 74) and M. Salas (2016, 218) suggest, some of the spear-
heads — particularly those with a distinct ricasso — may have been used in a manner similar to later
polearms, mounted on a long shaft, held with both hands, and used for both thrusting and cutting/
slashing.

On the other hand, the spearhead from Piestany presents an entirely different case. First, it has no
bevels, indicating that its edge was not sufficiently sharpened for slashing attacks. Second, most of its
damage is concentrated near the tip, suggesting that thrusting attacks — if these damages date to the
Bronze Age — were more prevalent.

Marks similar to round depressions, visible on the sockets of the spear/javelin head from Sintava,
and spearheads from Banka, and Piestany were produced in experiments simulating violent collisions
against an opponent’s socket or shaft (Gentile/van Dijk/Ter Mors 2024, 8). However, interpreting these
marks is quite problematic. In the first specimen, the damage is located beneath the patina, but in the
case of this spearhead, patina may not be a reliable indicator for dating the damage, as was mentioned
before. In the second specimen, the damage exhibits a rather unique form: it appears deeper than that
shown in Gentile et al.s work (Gentile/van Dijk/Ter Mors 2024, fig. 8: D) and features additional scratches
along its edges. The damage on the third specimen, on the other hand, is not covered by patina, so we
cannot attribute it with certainty to the Bronze Age usage.

X-RAY FLUORESCENCE ANALYSIS OF BRONZE SPEAR/JAVELIN HEADS

The chemical composition of the discussed spear/javelin heads’ alloys was examined using X-ray fluores-
cence analysis (XRF). It is a non-destructive method based on measuring the characteristic X-ray radia-
tion induced by irradiating the object under examination.

Its main advantages are that it is fast, accurate, repeatable, does not require sample preparation and
does not damage the analysed object. Entire item can be examined, making it suitable for analysing the
composition of historical artefacts, which can aid in their dating, determining their origin, and verify-
ing their authenticity. XRF is primarily suitable for analysing major elements and, in some cases, cer-
tain trace elements. It is a relative analytical method, as the measured quantity must be related to the
sample composition through calculations or comparisons with standards. The actual measurement is
performed on the surface of the examined object, where the spectrometer determines the concentration
values (Wt % — weight percentages) of specific elements.

The analyses of the spear/javelin heads were performed using a handheld XRF spectrometer, DELTA
CLASSIC+ by Olympus, USA. This device is designed for non-destructive quantitative analyses of ar-
chaeological artefacts, precious metals, and their alloys. The analyser determines the percentage content
of up to 29 elements (Au, Pd, Ag, Pt, Ir, Rh, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Zr, Nb, Mo, Hf,
W, Re, Pb, Sn, Bi, and Sb) without leaving any traces on the examined objects.
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Tab. 3. Results of XRF analysis.

Object Cu Sn Ni Ag As Sb Pb Fe Zn Bi
Banka — 1a 90.04 8.45 0.44 ND 0.5 0 ND ND 0.58 ND
Banka — 1b 88.07 10.24 0.42 ND 0.66 0 ND ND 0.61 ND
Banka - 1c 62.68 33.99 0.69 ND 1.97 0 ND ND 0.67 ND
Banka - 2a 87.2 10.25 0.39 ND 0.82 0.81 ND ND 0.53 ND
Banka — 2b 87.1 11.07 0.43 ND 0.91 0 ND ND 0.5 ND
Banka — 2c 69.08 27.73 0.48 ND 215 0 ND ND 0.55 ND
Hlohovec | — 1a 88.56 9.43 0.54 ND 0.47 ND 0.25 0.23 0.52 ND
Hlohovec | - 1b 88.45 9.6 0.51 ND 0.49 ND 0.23 0.23 0.49 ND
Hlohovec | — 1c 80.89 13.61 0.36 ND 0.62 ND 0.41 3.58 0.53 ND
Hlohovec | — 2a 88.1 9.68 0.52 ND 0.51 ND 0.25 0.46 0.49 ND
Hlohovec | — 2b 88.2 9.6 0.53 ND 0.52 ND 0.28 0.36 0.51 ND
Hlohovec | — 2¢ 85.92 11.06 0.44 ND 0.61 ND 0.36 1.05 0.56 ND
Hlohovec Il — 1a 70.81 12.32 ND 5.09 6.39 21 ND 1.58 0.7 1
Hlohovec Il — 1b 71.59 12.34 ND 5.05 6.73 212 ND 0.3 0.55 1.32
Hlohovec Il — 1c 70.33 10.93 ND 5.46 1.35 2.31 ND 9.62 0 0
Hiohovec Il — 2a 76.57 9.51 ND 4.41 6.19 1.59 ND 0 0.61 1.1
Hlohovec Il — 2b 75.23 10.25 ND 4.59 6.59 1.68 ND 0 0.61 1.05
Hlohovec Il — 2¢ 71.29 12.28 ND 5.46 6.04 2.08 ND 1.29 0.6 0.96
Madunice — 1a 90.46 7.95 0.4 ND 0.35 ND 0.28 ND 0.57 ND
Madunice — 1b 89.62 8.73 0.43 ND 0.31 ND 0.4 ND 0.52 ND
Madunice — 1c 88.85 9.33 0.43 ND 0.39 ND 0.28 ND 0.72 ND
Madunice — 2a 88.73 9.6 0.34 ND 0.42 ND 0.43 ND 0.48 ND
Madunice — 2b 89.41 8.9 0.33 ND 0.41 ND 0.51 ND 0.43 ND
Madunice — 2¢ 90.6 7.54 0.41 ND 0.41 ND 0.47 ND 0.57 ND
Piestany — 1a 90 8.44 0.52 ND 0.25 ND 0.27 0 0.51 ND
Piestany — 1b 88.5 9.72 0.48 ND 0.28 ND 0.21 0.19 0.61 ND
Piestany — 1c 88.6 9.85 0.47 ND 0.29 ND 0.23 0 0.56 ND
Piestany — 2a 89.68 8.94 0.43 ND 0.23 ND 0.21 0 0.5 ND
Piestany — 2b 89.21 9.12 0.46 ND 0.25 ND 0.23 0.22 0.51 ND
Piestany — 2¢ 89.45 8.97 0.49 ND 0.26 ND 0.25 0 0.59 ND
Sintava - 1a 89.41 8.39 0.2 0 0.43 0.96 0.12 0 0.49 ND
Sintava — 1b 85.61 11.14 0.22 0.35 0.72 1.28 0.19 0 0.49 ND
Sintava - 1c 78.73 16.71 0.15 0.34 1.15 1.95 0.24 0 0.74 ND
Sintava — 2a 89.95 7.8 0.2 0 0.47 0.94 0.13 0 0.52 ND
Sintava - 2b 89.62 8.12 0.21 0 0.53 0.94 0.16 0 0.42 ND
Sintava - 2¢ 77.22 17.81 0.2 0 0.84 1.87 0.37 0.8 0.89 ND
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Technical specifications of the device are as follows: DELTA CLASSIC+ is an energy-dispersive XRF
spectrometer; it features a 4-watt X-ray tube with a current of up to 200 pA, a Si-PIN detector, and an in-
tegrated full VGA camera. It allows narrowing the X-ray beam from 9 mm to 3 mm, enabling the analysis
of small objects or heterogeneous materials.

The DELTA CLASSIC+ measures only the surface of the examined material, and therefore it does not
guarantee the homogeneity of the chemical composition throughout the entire volume of the material.
It provides information solely about the composition of the surface layer of the object at the specific ex-
amined location, with the penetration depth of the X-ray beam determined by the chemical composition
of the material.

This makes the selection of the analysis location on the examined object critically important. If the
material is gold-plated, clad, or otherwise surface-treated, or if it is affected by corrosion, the chemical
composition will not correspond to the weight percentages of the entire volume but rather to the weight
percentages of the surface layer at the specific measurement location. For objects with a spherical or
rounded shape, the positioning of the object can influence the results. Therefore, it is essential to select
an appropriate geometry for such samples.

Results of Spectral Analysis Measurements

The results of the XRF analysis are presented in Tab. 3. Each artefact was measured six times: three times
each on the leaf and on the socket. The measurements are marked in the table as follows: 1a, 2a — meas-
urements on a cleaned surface; 1b, 2b — repeated measurements on a cleaned surface; 1c, 2c — measure-
ments without surface cleaning. The table display the average weight percentages (Wt %) of ten elements
(Cu, Sn, As, Sb, Ag, Ni, Pb, Fe, Zn, and Bi). Following the table is a description of the composition of the
examined alloy as determined by the XRF analysis.

Spearheads with a strongly curved blade (Banka, Hlohovec I, Madunice, Piestany) are characterized
by a similar chemical composition, and therefore, the results obtained for them are discussed together.
The copper content in these artefacts ranges between 90% and 87%, while the level of tin varies between
8% and 11%. They also exhibit a relatively high levels of arsenic (0.23% to 0.91%) and nickel (0.33% to
0.54%). The silver content was below the detection level in all measurements. The same applies to anti-
mony, except for a single measurement of a spearhead from Banka (2a). However, the zinc level in these
artefacts is relatively high, ranging from 0.43% to 0.61%. Differences in the chemical composition of this
type of spearheads are observed only in the case of two elements: lead and iron. The lead content was
below the detection level in the specimen from Banka, ranged from 0.21% to 0.28% in the spearheads
from Hlohovec I and Piestany, and reached the highest values in the artefact from Madunice, ranging
from 0.28% to 0.51%. Regarding iron, its content was below the detection level in the objects from Banka
and Madunice, as well as in two measurements from Piestany (la and 2a). In the remaining measure-
ments from the last object, it was approximately 0.2%, while in the specimen from Hlohovec I, lead had
the highest values, ranging from 0.23% to 0.46%.

The spear/javelin head from Sintava differs from the spearheads with a strongly curved blade de-
scribed above in terms of trace element content. It should also be noted that one of the measurements (1b)
clearly deviates from the others. The levels of copper and tin are similar to that of the spearheads with
a strongly curved blade (85-89% and approx. 8%, respectively). The arsenic content is also at a similar
level (0.43-0.72%). Silver is below the detection level, except for measurement 1b, where it has value of
0.35%. However, the antimony content is significantly higher than in the previously described spear-
heads (above 0.9%), while the nickel level is lower (approx. 0.2%). The content of lead is also relatively
low (0.12-0.19%). On the other hand, the zinc content is similar to that recorded in the spearheads with
a strongly curved blade (0.42-0.52%).

The javelin head from Hlohovec II noticeably differs from the other analysed artefacts in terms of the
results obtained. In this case, the copper content is considerably lower (70.81-76.57%), while the tin is
only slightly higher (9.51%-12.34%). However, the levels of arsenic (approximately 6%), silver (approxi-
mately 4.5-5%), antimony (approximately 1.5-2%), and bismuth (above 1%) are remarkably high. In con-
trast, the levels of nickel and lead were below the detection limit. The zinc content was the only element
similar to the values obtained for other spearheads (0.55-0.7%). There are significant variations in iron
content between individual measurements — in two cases (2a and 2b), it was below the detection limit,
while in measurement 1b, it was recorded at 0.3%, and in measurement 1a, it reached as high as 1.58%.
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The exceptionally high levels of trace elements, particularly arsenic and silver, in this spearhead may
indicate either intentional addition or insufficient cleaning of the surface from corrosion. Comparative
studies using XRF and OES methods have shown that arsenic and silver exhibit significant surface en-
richment when measured by pXRF (Pollard et al. 2018, 75). This theory is further supported by the minor
differences in tin content between measurements taken on the cleaned (a and b) and uncleaned surfac-
es (c). The only other artefact with well-preserved patina — the spearhead from Banka — showed approxi-
mately three times higher concentrations of that element when measuring from the patina compared to
the cleaned surface.

Comparison with other XRF results from Slovakia

Other artefacts dated to the Late and Final Bronze Age and discovered in present-day Slovakia have also
been subjected to chemical composition analysis using the XRF method. The results obtained in this
study were therefore compared with those from artefacts found at Bukova (Bartik/Farkas 2021, 96), Horné
Srnie (Ondrkal/Peska 2024, 387), Nitrianska Blatnica (Bartik/Jelinek/Gaibrikova 2022, 80), Malinec (Makarovi/
Rusko/Cambal 2023, 66), Stakéin (Makarovd/Haréar 2022, 62), Svéty Jur (Zachar/Bartik/Farkas 2019), and from
sites at Nizna-Lazy, Dolny Kubin II, and Krasna Horka (Danielovd 2018, 81). The comparative group en-
compassed a total of 55 measurements from 45 artefacts (two-arm pickaxes, sickles, spearheads, dagger,
ornaments and parts of costume). Fragments of ingots were excluded from comparison. In all these cases,
measurements were taken on surfaces cleaned of patina. Results of the comparison are presented on
Diagram 1.

The copper content in the objects from this group ranges between 43.74% and 97.068%, with the non-
outlier range falling between 76.852% and 97.068%. Thus, the results obtained for the artefacts analysed
in this study fall within this range, except for the javelin head from Hlohovec II, which has slightly lower
values. The tin content in the comparative group exhibited a wide variation, ranging from 2.129% to
as high as 54.077%, while the non-outlier range was between 6.512% and 12.879%. The analysed spear-
heads, containing between 8% and 12% tin, therefore fall within the characteristic range for other bronze
artefacts from Slovakia, dated to the Late and Final Bronze Age. The results also indicate that ornaments
and elements of costume generally have lower copper and higher tin content (average Cu 81.667%, Sn
15.926%) compared to tools and weapons (average Cu 88.29%, Sn 7.946%).

The antimony content in the comparative group ranged from 0% to 4.247%, with the non-outlier range
falling between 0% and 1.392%, indicating significant variability in the presence of this element. This
variation is also evident in the artefacts analysed in this study. In the spearheads with a strongly curved
blade, antimony levels are generally below the detection limit, whereas in the two other objects, they are
significantly higher. In the Sintava spear/javelin head, antimony falls within the upper part of the given
non-outlier range (0.94-1.28%), while in the specimen from Hlohovec II, it exceeds this range, with values
between 1.59% and 2.12%.

In most artefacts from the comparative group, the levels of arsenic, silver, and zinc are below the de-
tection limit. Regarding silver, this result aligns with the findings for the spear/javelin heads analysed in
this study, except for one measurement from Sintava and the results for the javelin head from Hlohovec
II. However, there is a notable difference in arsenic and zinc levels. In all measurements of the analysed
spearheads, these elements were detected at concentrations of 0.23-0.91% for arsenic (and above 6% in
the case of the Hlohovec II specimen) and 0.42-0.7% for zinc. The presence of arsenic and zinc in the al-
loy therefore clearly distinguishes the spearheads analysed in this study from other artefacts found in
Slovakia. However, it must be considered that this difference may be attributed to the equipment used
for analysis or its calibration (Pollard et al. 2018, 75). Additionally, in many measurements where arsenic
was not detected, relatively high lead content was recorded. This could be related to the known difficulty
in measuring arsenic in the presence of lead due to spectral overlap (Pollard et al. 2018, 77). As for zinc,
comparative studies of measurements obtained using XRF and ICP-OES methods have shown that the
former often fails to detect this element, in cases where ICP-OES identified zinc at levels ranging from
0.002% to 0.183% (Zachar/Bartik/Farkas 2019, 106).

In the comparative group, nickel content ranged from 0% to 1.142%, with the same range for non-
outlier values. These figures indicate significant variability in level of nickel in objects from the Late
and Final Bronze Age in Slovakia. For the spearheads with a strongly curved blade, nickel content falls
around the median obtained for the comparative group (0.33-0.54%). In the Sintava specimen, the level is
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Diagram 1. Comparison of chemical composition of discussed spear/javelin heads with comparative group (XRF analy-
ses of 45 Late and Final Bronze Age artefacts from Slovakia). 1 — copper (Cu); 2 — tin (Sn); 3 — arsenic (As); 4 — antimony
(Sb); 5 - silver (Ag); 6 —nickel (Ni). Legend: a — comparative group; b — Banka; ¢ — Hlohovec I; d - Hlohovec II; e - Madu-
nice; f — Piestany; g — Sintava.

below this median (~0.2%), while in the Hlohovec Il javelin head, no nickel was detected at all. Neverthe-
less, all these values fall within the non-outlier range of the comparative group.

The lead content in the comparative group ranges from 0% to 4.205%, with the non-outlier range fall-
ing between 0% and 1.841%. Higher lead values (above 1%) may indicate intentional addition, although
some studies suggest that copper ores can naturally contain up to 2% lead (Ondrkdl/Peska 2024, 385).
Among the artefacts considered here, this threshold is exceeded in only two cases — an axe and a bracelet
from the Stak¢in site (2.71% and 4.205%, respectively). Therefore, only these instances clearly indicate the
intentional addition of lead. In all the spear/javelin heads analysed in this study, lead levels remain below
the median for other artefacts from Slovakia. The maximum recorded value is 0.51% in the spearhead
from Madunice, while in the remaining cases, it is either between ~0.1% and ~0.3% (Hlohovec I, Piestany,
Sintava) or below the detection limit (Banka, Hlohovec II).
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The iron content in the group of artefacts used for comparison ranges from 0% to 1.619%, with the
non-outlier range falling between 0% and 0.863%. Most of the measurements from spearheads analysed
in this study fall within this range. Only in the case of the Hlohovec II specimen does one measurement
show a higher iron level — 1.58%. Such high concentrations of this element are very rare in the material
form Slovakia. In fact, only five other objects showed iron levels exceeding 1% — four from the hoard in
Nitrianska Blatnica and one from Bukova L.

In approximately half of the artefacts from the Late and Final Bronze Age in Slovakia, bismuth con-
tent is below the detection limit. In the remaining artefacts, it is present at low levels, with a maximum
of 0.12%. A similar pattern is observed in the objects analysed in this study — except for the javelin head
from Hlohovec II, where bismuth levels exceed 1%.

In conclusion, the chemical composition of the analysed spearheads generally aligns with Late and
Final Bronze Age artefacts from Slovakia, except for certain anomalies in Hlohovec II (notably high arse-
nig, silver, antimony and bismuth levels). Only differences in arsenic and zinc levels clearly distinguish
analysed spearheads from other artefacts, though these variations may be influenced by analytical meth-
ods.

When comparing XRF analysis results obtained by different researchers, caution should be exercised,
as studies by Heginbotham et al. (2015) and Heginbotham/Sole 2017 have shown that the reproducibility of
results between laboratories is relatively low (Pollard et al. 2018, 69). The results are largely dependent on
the instrument used, the calibration methodology, and the degree to which the surface has been cleaned
(Pollard et al. 2018, 75).

Additionally, studies comparing XRF results with those obtained through other methods (ICP-MS/
ICP-OES) have revealed discrepancies between measurements. Researchers point to the lower reliability
of the XRF method due to the fact that it only analyses the composition of the object’s surface (or metal
near the surface), and because of the detection limits, it cannot reliably measure certain important chemi-
cal elements (Zachar/Bartik/Farkas 2019, 104).

Worthy of mention in this context is the chemical composition analysis carried out with the EDX
method on the spearhead from Pavlovce, previously mentioned in the chapter addressing analogies to
the spear/javelin head from Sintava (Bogusovd/Pribulovd 2006, 3). With a copper content of 92.9%, this
artifact falls within the standard range documented for archaeological finds from Slovakia. The re-
corded tin content (5.7%) is lower compared to the analyzed spearheads from the Homeland Museum
in Hlohovec and falls within the outlier range established for the comparative group. The only addi-
tional element detected in the chemical composition of this spearhead is sulfur (0.5%), an element not
identified in any spearheads from the Homeland Museum in Hlohovec. However, as ICP-MS/ICP-OES
analyses have shown, sulfur concentrations measured by ICP methods at levels up to almost 1% were
sometimes undetectable using the XRF method, applied to the same artefacts (Zachar/Bartik/Farkas
2019, 106).

Regarding the possible origin of the ore (or ores) used in the production of the analysed artefacts,
based on the ratio of Ni to Ag, it can be concluded that the spearheads with a strongly curved blade
(Banka, Hlohovec I, Madunice, Piestany) are closer to the characteristics of the chalcopyrite deposits
from the Eastern Alps (regions of Mitterberg, Kitzbiihel, and Viehofen). These deposits are characterized
by high arsenic and nickel content, while antimony and silver levels remain low (Pernicka/Lutz/Stollner
2016, tab. 4). Other studies also suggest that metal from these sources was present in Slovakia during the
Late and Final Bronze Age (Ondrkdl/Peska 2024, 388; Zachar/Bartik/Farkas 2019, 111-114). The Sintava spear/
javelin head exhibits a different elemental composition, with the proportions of key elements following
the pattern: Sb > As > Ni/Ag. The high levels of antimony would tend to indicate characteristics similar
to the deposits from the Slovak Ore Mountains, however, they are also known to have higher levels of
silver, which in the case of this specimen was only confirmed in one of the measurements (Ondrkal/Peska
2024, 390, fig. 5).

Going somewhat beyond the scope of this chapter, it is worth drawing attention to XRF analysis
projects conducted in the 1990s on objects primarily from Bohemia, and to a lesser extent Moravia and
Austria (Frana et al. 1995; 1997). Among the studied items were 41 spearheads, dated from the Mid-
dle to the Final Bronze Age. The tin content in these spearheads ranges from 1.58% (specimen from
Hradec Kralové-Slezské Piedmeésti; HaB3) up to 52.15% (spearhead from Dysina-Nova Hut; Middle
Bronze Age), with the non-outlier range of 1.58% to just below 20%. All of the spear and javelin heads
from the Homeland Museum in Hlohovec also fall within this range. One possible explanation for



BRONZE SPEAR/JAVELIN HEADS FROM THE HOMELAND MUSEUM IN HLOHOVEC 131

the particularly low tin content in the Hradec Kralové—Slezské Pfedmeésti spearhead, as suggested by
J. Frdna et al. (1997, 72), is a regional tin shortage in eastern Bohemia toward the end of the Bronze Age,
also reflected in the tin levels of other bronze objects from nearby sites. The unusually high tin content
from the Dysina — Nova Hut spearhead is interpreted by M. Salas (2016, 213) as possibly skewed due to
corrosion products.

Arsenic, as noted earlier in this chapter, is rarely detected in Slovak bronze objects (though it was
found in all the spearheads from the Homeland Museum in Hlohovec), but was present in the major-
ity of the spearheads in the aforementioned studies. Only in one from Ryde¢ and one from Sipbachzell
arsenic was not detected. The highest arsenic content, around 1.5%, was found in two spearheads from
Rataje nad Sazavou (HaB3), although this is still far below the level recorded in the Hlohovec II javelin
head (approx. 6.5%).

The silver content in most cases did not exceed 0.3% in the spearheads from these studies, with a max-
imum of 0.54% in one spearhead from Rataje nad Sazavou. These results correspond closely with the
values observed in the spear and javelin heads from the Homeland Museum in Hlohovec — again with
the notable exception of Hlohovec II (approx. 4.5-5%).

Antimony levels in the spearheads from J. Frdna et al. (1995; 1997) range from 0 to 1.27% (the high-
est in a spearhead from Svétec; HaB3), with non-outlier values between 0 and 0.83%. The spear/javelin
head from Sintava slightly exceeds this range (0.94-1.26%), while the Hlohovec II javelin head clearly
surpasses it (1.59-2.12%).

Nickel content in the cited studies ranges from 0 to 1.27%, with non-outlier values between 0 and
0.5%. Only the measurements for Hlohovec I spearhead slightly exceeds this threshold (0.51-0.54%).

In the case of lead, the range of non-outlying values in the aforementioned study falls between 0 and
1.09%. Only for six spearheads can the intentional addition of lead, above 2%, be suggested: five from the
site of Rataje nad Sazavou and one from the site of Svétec. Additionally, all items from the former site are
dated to HaB3, while most objects from the latter are also dated to HaB3, but some date as early as HaAl
(Frana et al. 1995; 139, 141, 142). The objects from the Homeland Museum in Hlohovec fall within the non-
outlier range, with the highest lead content found in the spearhead from Madunice, ranging between
0.28% and 0.51%.

RADIOCARBON DATING -FRAGMENT OF A SHAFT FROM THE SOCKET
OF THE SPEAR/JAVELIN HEAD FROM SINTAVA

As mentioned earlier, two of the examined spear/javelin heads — those from Banka and Sintava — had
preserved fragments of their shafts inside the socket (Mitds et al. 2018, 238, 239). In the case of the latter,
a sample was taken from the end of the preserved section and sent to the Poznan Radiocarbon Labora-
tory for dating. Rather unexpectedly, the dates obtained via the AMS method are as follows: 285 +30 BP,
which at the 1 sigma level (68.3% probability) corresponds to 1524-1655 AD, and at the 2 sigma level
(95.4% probability) corresponds to 1500-1794 AD.

As noted in previous sections, the Sintava spear/javelin head has close analogies to other Bronze Age
spearheads discovered in datable contexts. Its chemical composition also aligns with that of other Bronze
Age artifacts from Slovakia. We therefore assume it was produced in the Bronze Age. Hence, we interpret
the discrepancy between the radiocarbon dating of the shaft and the typological dating of the spearhead
as a result of the spearhead’s discovery, removal from its original depositional context, and subsequent
remounting on a shaft in the Early Modern period. Such practices are known in the context of Slovak
finds, as many marks observed on swords and spearheads are modern, although this may represent
one of the earliest examples of reusing an archaeological artifact. A similar case concerns for example
a bronze sword from unknown locality, which, after discovery in modern times, was significantly short-
ened (Novotnd 2014, cat. no. 105).

Radiocarbon dating has thus shed light on one of the chapters in the “life story” of this spearhead.
At the same time, these results highlight that, when the exact find context is unknown, it must be con-
sidered that traces of use — or even certain typological features — could have been altered at a later time.
Thus, the way an artifact appears today may not always reflect the intentions of its original maker or its
usage in the Bronze Age. This also raises the question of whether, in other cases where a piece of shaft
has been preserved, it truly dates to the Bronze Age or is a more recent addition.
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CONCLUSIONS

A detailed analysis of six artifacts, typically overlooked as single finds, was undertaken. Bronze spear/
javelin heads from the Homeland museum in Hlohovec were classified typologically and chronologi-
cally, not only according to Slovak systems but also within the broader context of Central Europe. Use-
wear analyses documented damages, likely originating from the Bronze Age (particularly evident on the
spearhead from Banka), as well as later modifications and damage — grinding of the edge at Banka speci-
men, drill-holes on the spearhead from Madunice, grinding and flattening of the midrib in the example
from Piestany, possible modern damage marks on the spearhead Hlohovec I, modern crushing possibly
by agricultural machinery in case of Sintava specimen.

Chemical composition analyses revealed significant differences. In one instance, these differences ap-
pear to be related at least to some extent, to thick layer of patina on the javelin head from Hlohovec II. In
the remaining cases, the analyses allowed for the distinction of a group comprising the spearheads from
Banka, Hlohovec I, Madunice, and Piestany with the trace elements composition close to the Alpine ores.
Spear/javelin head from Sintava exhibits a different trace element composition, especially in the amount
of antimony. This dichotomy corresponds with the differences in typological classification.

Comparison with the chemical composition of other objects from Slovakia dating to the Late and
Final Bronze Age indicates that, in most measurements, analysed spear/javelin heads (with the excep-
tion of the one from Hlohovec II) fall within the normative range for Bronze Age objects, although
certain discrepancies — most notably in arsenic content, one of key elements in interpretation of Bronze
Age metallurgy — are evident. In these spearheads, arsenic was consistently detected, whereas in other
studies it was more often undetected, possibly due to differences in analytical equipment and calibra-
tion.

Furthermore, radiocarbon dating of a fragment of the wooden shaft from the socket of the spear/
javelin head from Sintava revealed its secondary use in the Early Modern period - a finding that would
have remained unnoticed without application of this method. This prompts the question of how often
spear/javelin heads — and other bronze artefacts — have been removed from their original contexts and
re-deposited, thereby affecting our understanding of artefacts distribution, chronology, and depositional
practices.

This study demonstrates that detailed analyses, even of single finds discovered out of context, can
yield valuable insights into the use of weaponry in the Bronze Age and their subsequent fate.
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Pl 1. 1 - spearhead from Banka; 2 — spearhead from Madunice. Photos V. Mitas, drawings Z. Nagyova.
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5cm

PL. II. 1 — spearhead from Hlohovec I; 2 —javelinhead from Hlohovec II. Photos V. Mit4s, drawings Z. Nagyova.
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5cm

PL III. 1 - spearhead from Piestany; 2 — spearhead from Sintava. Photos V. Mit4s, drawings Z. Nagyova.
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PL IV. Selected marks on the spearhead from Banka. Author J. Wdjcik.
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PL. V. Selected marks on the spearhead from Hlohovec I. Author J. Wojcik.
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PL. VI. Selected marks on the spearhead from Piestany. Author J. Wojcik.
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PL. VII Selected marks on the spearhead from Madunice. Author J. Wéjcik.
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PL. VIIL. Selected marks on the spearheads from Sintava (1-6) and Hlohovec II (7-9). Author J. Wojcik.
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Bronzové hroty kopiji/ostepov z Vlastivedného muzea v Hlohovci

Analyza stop pouzivania, XRF analyza a radiokarbonové datovanie

Jarostaw Wojcik - Vladimir Mitas — Jan Tirpdk -

Jozef Urminsky

Sthrn

V prispevku je predlozend detailna analyza stiboru bronzovych hrotov kopiji/ostepov, ktoré st deponované vo Vlas-
tivednom muzeu v Hlohovci. Celkovo bolo analyzovanych Sest artefaktov z roznych archeologickych lokalit v povodi
rieky Vah na zapadnom Slovensku, prevazne ide o hroty s vyrazne zahnutymi listami. Hroty boli klasifikované typo-
logicky a chronologicky nielen podla slovenskych systémov, ale aj v SirSom stredoeurdpskom kontexte. Na cely subor
sa aplikovala analyza stop pouzivania a XRF analyza.

Skumanie opotrebovania artefaktov odhalilo poskodenia, ktoré st pravdepodobne uz z doby bronzovej (obzvlast
evidentné na hrote z Banky), ale zistili sa aj neskorSie tpravy a poskodenia (zabrtisenie ostria exempldra z Banky, vy-
vitané otvory na hrote z Madunic, obrusenie a splostenie strednej Casti ostria exemplara z Piestan, mozné novodobé
poskodenia na hrote Hlohovec I & moderné zdeformovanie exemplara zo Sintavy, pravdepodobne sposobené polno-
hospodarskou ¢innostou).

Chemické zlozenie artefaktov umoznilo identifikovat vyrazné odlisnosti medzi hrotmi. Zatial ¢o hrot evidovany
ako Hlohovec II vykazuje odlisnosti pravdepodobne spdsobené silnou koréziou, skupina hrotov z lokalit Banka, Hlo-
hovec I, Madunice a Piestany vykazuje zloZenie stopovych prvkov blizke alpskym rudam. Porovnanie chemického
zlozenia s dals$imi objektmi zo Slovenska datovanymi do mladsej a neskorej doby bronzovej ukazalo, ze analyzované
hroty (s vynimkou exemplara Hlohovec II) vo vac¢sine pripadov zodpovedaji chemickému zloZeniu, typickému pre
predmety z doby bronzovej, hoci isté odchylky — predovsetkym stabilna pritomnost arzénu — st pozorovatelné. Ar-
zén, ktory je dolezitym indikatorom metalurgie doby bronzovej, bol stabilne detegovany na vsetkych analyzovanych
artefaktoch, zatial ¢o v inych stadiach ¢asto zaznamenany nebol, pravdepodobne v dosledku diferencii v analytickych
pristrojoch ¢i v ich kalibracii.

V jednom pripade sa realizovala aj radiokarbénova analyza zvysku drevenej nésady z tulajky hrotu (Sintava), ktora
preukazala jeho sekunddrne vyuzitie vo véasnom novoveku. Bez aplikdcie uvedenej metody by tato skuto¢nost zostala
nepovsimnuta. To otvara otazku, ako casto boli hroty kopiji/ostepov, ale aj iné bronzové predmety premiestiiované zo
svojho pdvodného kontextu a opdtovne vyuzité, co moze vyrazne ovplyvnit nase vnimanie distribtcie artefaktov, ich
chronoldgie ¢i depozi¢nych praktik.

Tato studia ukazuje, ze detailné analyzy aj ojedinelych nalezov (a vSeobecne artefaktov bez ich povodného kontextu)
moZu vyznamne prispiet tak k lepSiemu chapaniu vyuzitia bronzovych zbrani v dobe bronzovej, ako aj k osvetleniu
ich dalsich osudov.

Obr. 1. Mapa analodgii hrotov kopiji plamenovitého tvaru so stupniovitou profilaciou listu. 1 — Banka; 2 — Bratislava;
3 — Bratislava-Zahorska Bystrica; 4 — Caka; 5 — Cicov; 6 — Gemer; 7 — Hlohovec [; 8 — Kogické Olsany; 9 - Kuty; 10 —
Madunice; 11 — Moravsky Svéty Jan; 12 — Nesvady; 13 — Piestany; 14 — Piestany (Ducové); 15 — Slovensky Grob; 16 —
Smolenice; 17 — Svéty Peter; 18 — Vajka (Lt¢nica nad Zitavou); 19 - VIéany; 20 — Vy$na Hutka, 21 — Zadiel. Legenda:
a — hroty kopiji diskutované v tomto ¢lanku; b — nalezy hrotov kopiji zo skupiny B podla Badera, variant 6 (jeden
kus); ¢ —nalezy hrotov kopiji zo skupiny B podla Badera, variant 6 (dva kusy); d —nalezy hrotov kopiji zo skupiny B
podla Badera, variant 6 (tri kusy); e — ndlezy hrotov kopiji zo skupiny B podIa Badera, variant 7 (dva kusy); f - mozné
nalezy hrotov kopiji plamenovitého tvaru so stupriovitou profilaciou listu. Autor J. Wojcik.

Obr. 2. Mapa analdgii hrotu kopije zo éintavy‘ 1 - Gemer; 2 — Hazlin; 3 — Hornd Stubtia; 4 — NiZn4; 5 — Pavlovce; 6 — Sin-
tava; 7 — Spisska Beld; 8 — Spisska Teplica; 9 — Trencianske Bohuslavice; 10 — Zlata Idka. Legenda: a — hrot kopije zo
Sintavy; b - nalezy hrotov kopiji zo skupiny C podla Badera, variant e (jeden kus); c — nélezy hrotov kopiji zo skupiny
C podla Badera, variant e (dva kusy); d — nalezy hrotov kopiji zo skupiny C podla Badera, variant d (jeden kus); e -
nélezy hrotov kopiji zo skupiny C podla Badera, variant f (jeden kus). Autor J. Wojcik.

Obr. 3. Lokalizacia poskodeni na troch hrotoch kopiji s vyrazne zahnutymi listami, so stupniovitou profilaciou listu
(Banka, Hlohovec I a Piestany). Intenzivnejsia ¢ervend farba oznacuje vyssiu frekvenciu poskodeni v danej casti
hrotu; ¢ierne bodky oznacujt poskodenia pod patinou pozorované na hrote z Banky.

Diagram 1. Porovnanie chemického zlozenia diskutovanych hrotov kopiji/ostepov s porovnavacou skupinou (XRF
analyzy 45 artefaktov z mladsej a neskorej doby bronzovej zo Slovenska). 1 — med (Cu); 2 - cin (Sn); 3 — arzén (As);
4 — antimon (Sb); 5 — striebro (Ag); 6 — nikel (Ni). Legenda: a — porovndavacia skupina; b — Banka; ¢ — Hlohovec I; d -
Hlohovec II; e - Madunice; f - Piestany; g — Sintava.
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Tabela 1. Metrické tidaje k analyzovanym hrotom kopiji/ostepov.
Tabela 2. Klasifikacia hrotov kopiji/ostepov v rdmci vybranych typoldgii.
Tabela 3. Vysledky XRF analyzy.

Tab. I. 1 - hrot kopije z Banky; 2 — hrot kopije z Madunic. Foto V. Mitds, kresby Z. Nagyova.

Tab. II. 1 - hrot kopije z Hlohovca I; 2 — hrot ostepu z Hlohovca II. Foto V. Mités, kresby Z. Nagyova.
Tab. IIL. 1 — hrot kopije z Piestan; 2 — hrot kopije zo Sintavy. Foto V. Mité3, kresby Z. Nagyova.

Tab. IV. Vybrané stopy na hrote kopije z Banky. Autor J. Wojcik.

Tab. V. Vybrané stopy na hrote kopije z Hlohovca I. Autor J. Wéjcik.

Tab. VI. Vybrané stopy na hrote kopije z Piestan. Autor J. Wéjcik.

Tab. VII. Vybrané stopy na hrote kopije z Madunic. Autor J. Wojcik.

Tab. VIIL. Vybrané stopy na hrotoch kopiji zo éintavy (1-6) a z Hlohovca II (7-9). Autor ]. Wojcik.
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