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Foreword

Since 1990, after practically 30 years and
the publication of the volume of the Starinar jour-
nal dedicated to the academician and professor
Milutin GaraSanin, the Institute of Archaeology in
Belgrade publishes a volume dedicated to a doyen
of both Serbian and European archaeology, Rasko
Vasi¢. In contrast to university centers, where this
kind of publications are usual, due to the position of
individuals as professors and teachers (Festschrift,
Homage...), the scientific researchers are usually
neglected in that respect, which can be seen in the
fact that this volume represents the first of a kind
published by the Institute of Archaeology. Bearing
in mind the significance and the influence of Vasi¢’s
work on ex-Yugoslav and prehistoric archaeology
of Europe, as well as the fact that he spent his entire
career at the Institute of Archaeology, we consider
this volume as a humble act of our gratitude for ev-
erything our dear colleague Vasi¢ did for archaeol-
ogy and the Institute, on occasion of his 80th birth-
day.

Indeed, Rastko Vasi¢ stands as a great of both
Serbian and Yugoslav archaeology, distinctly appre-
ciated and esteemed, which stands in opposition to
his humble and unobtrusive nature. Vasi¢’s scien-
tific and artistic educations often intertwined in his
papers dealing both with the protohistoric art and
the particular problems of the Bronze and Iron Age
in southeastern Europe. Years of work and scientific
questions led him to various phenomena of our pre-
historic archaeology, many of which he had himself
defined, but from time to time he used to go back
and discover the until then unobserved Iron Age art
of the Central Balkans. Only a glimpse of his bibli-
ography at the beginning of this volume reveals the
archaeological phenomena he had defined and inter-
preted, and through his serious and responsible sci-
entific work and afterwards authority introduced to
archaeology. His first monographs (Kyimypue epyne
cmapujez 26030enoe 0oba y Jyeocrasuju and The
Chronology of the Early Iron Age in Socialist Re-
public of Serbia) were created on basis of his doc-
toral dissertation and more than a couple of decades
since the publication represent often cited literature.

YBOI

Hakon 6e3mano 30 mera m Cmapunapa
noceeheHor akageMuky u mpodecopy Mumyrtu-
Hy lapamanuny u3 1990. ronune, ApxXeonomKku
WHCTUTYT y beorpanmy o0jaBibyje jeaHy 3aceOHY
nybnaukanujy nocsehieHy moajeHy CpIricKe, ald |
eBporicke apxeosoruje Pactky Bacuhy. 3a pasinu-
Ky O YHUBEP3UTETCKUX IICHTapa, I/Ie je OBaj THII
nyonukanuja (Festschrift, Hommage...) yoOu4ajen
300r TIO3UIMje MOjeANHIIa Kao Ipodecopa U ydu-
TeJba, HAYYHH CY PaJHUIM OOMYHO 3aHEMapeHH y
TOME TOrJeny, LITO Ce BUAM U MO0 TOME Ja je OBO
IpBa TakBa 3aceOHa myOnukanuja Hame kyhe. Ho,
nMajyhu y Buay 3Hadaj BacnheBux gema 3a OuBmry
JYTOCIIOBEHCKY M MPAauCTOPHjCcKy apxeonorujy E-
porie ¥ yTHIIa] Ha kY, Ka0 ¥ TO LITO j€ 1[0 CBOj paj-
HU BEK IPOBEO y APXEOIONIKOM MHCTHTYTY, CMa-
Tpaau cMo Ja je oBaj 300pHUK noBoaoM 80 roxnHa
KUBOTA jellaH CKPOMHH YHH HaIIe 3aXBaJTHOCTH 3a
CBe IITO je Aparu konera Bacuh yunnmo 3a apxeo-
norujy u UHCTHTYT.

Pactko Bacuh nmowcra mpejcraBiba BesnKa-
Ha CPIICKE U JYTOCIOBEHCKE apXeoJIoTHje, H3Pa3UTO
YBaKEHOT M LICEHCHOT, LITO je Y HEKY PYKY Y CyNpo-
THOCTH Ca FETOBOM CKPOMHOM W HEHAaMETJbUBOM
npuponoM. BacuheBo HaydHO, amy ¥ yMETHHYKO
00pa3oBame YECTO CE CYCTULANIO y HETOBUM IIp-
BUM pajJOoBHUMa, KaJla ce€ 0aBHO KaKO yMETHHYKUM
MPOTOMCTOPHjCKMM TE€MaMa, TaK0 W KOHKPETHHM
npobneMuMa TBO3IEHOT M OpoH3aHOr no0a jyro-
ncroune Esporne. I'onuHe paja U CTpy4Ha NMUTAkHA
o7iBeNIa Cy ra Ka MHOTMM (peHOMEHHMa Hallle Ipa-
HCTOPHjCKE apXeojoruje, o KOjux je HeKe M cam
neuHUCao, Al ce ¢ BpeMeHa Ha Bpeme Bpahao,
a yjelHO M OTKPHBAO IO Taja HE3alaXeHy yMeT-
HOCT TBO3/ieHOT 100a neHTpaiHor bankana. Camo
Y JISTUMHYAH IOTJIC/ Ha eroBy Onbmuorpadujy Ha
MOYETKY OBOT 300pHHKA TOBOPU O apXCOJOUIKHM
nojaBama koje je Bacuh ompeamno m mHTEpmperu-
pao, a CBOjUM 030MJbHUM W OJTOBOPHUM Hay4YHUM
pazoM W IOIHHUjUM ayTOPUTETOM yBeo y momahy
apxeosorujy. tberose npse monorpadwuje (Kyamyp-
He epyne cmapujez 28030eH0z 006a y Jyeociaguju u
The Chronology of the Early Iron Age in Socialist
Republic of Serbia), nacraze Ha OCHOBaMa JOK-
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A complete affirmation in Yugoslav archae-
ology for colleague Vasi¢ was the invitation to
write no less than 13 chapters for the 5th volume
of the distinguished publication Praistorija jugo-
slavenskih zemalja, as one of the youngest authors,
dealing with less familiar subjects or subjects with
scarce background data, undetermined origin or un-
defined to a great extent. It can be said that even
nowadays, after more than 30 years, Vasi¢’s certain
syntheses from the aforementioned publication, re-
main the postulates for the Iron Age of the Central
Balkans. Another significant work of Rastko Vasic,
although often not emphasized enough, is the fact
that under the invitation of the academician Dra-
goslav Srejovi¢, he participated in writing of 150
separate units in the unique domestic archaeological
encyclopedia - Arheoloski leksikon — preistorija Ev-
rope, Afrike i Bliskog Istoka, grcka, etrurska i rim-
ska civilizacija, a paper that Yugoslav and Serbian
archaeology lacked for a number of decades. His in-
ternational reputation was confirmed by five mono-
graphs published within the prestigious Prdhisto-
rische Bronzefunde edition. In parallel with that,
through his advice and influence, as well as through
his scientific renown, he aided younger colleagues
to prepare the volumes for the same edition.

In that context, it is important to mention that
defending boards for magister or doctoral thesis
on the subject on Bronze and Iron Age could not
be imagined without the presence of the colleague
Vasi¢. On such occasions, not a single critique or a
bad word could be heard from Vasi¢, but positive
opinion and useful suggestions above all, so that
the candidate could properly prepare the thesis for
future publication. Rastko Vasi¢ has been a mem-
ber of the editorial board for the Starinar journal
for more than 40 years, as well as for many other
corpora and journals in the territory of southeastern
Europe. As a member of editorial staff or as a re-
viewer of papers and monographs, he would always
point out the qualities of the submitted material, and
if the other members of editorial staff or reviewers
decided to reject the material, his benevolent sug-
gestions would help in publishing each useful paper
after all, even in some other journal. Also, as a long-
time director of scientific projects at the Institute of
Archaeology, he would always do his best to help

TOpCKE JAWCepTaluje, U Jajbe Cy, HEKOJIHKO Jelie-
HHja HaKOH 00jaBJbUBAHA, IITHPAHO IITHBO.

[Motyny adupmanmjy y jyrociioBEHCKO]
apxeonoruju konera Bacuh noxuBeo je kama je
MO3BaH Ja, Kao jedaH on Tama Hajmimahux aytopa,
Hanuuie yak 13 noriassea 3a ToM V uyBeHe /lpauc-
mopuje jyeociasencKux 3emMasba, i TO Ha HEKe TeMe
0 KOjMa C€ Majio 3HaJI0 WM y BE3W C KOjuMa Cy
rojialy OMJITM IITYpPH, HEjaCHOT TOpeKia U J00puM
nenoM Heneduuucanu. Moxe ce pehu ja u nanHac,
HakoH 30 u BuIIe TonuHa, ojenuue Bacuhese cun-
T€3e M3 OBE CepHje U JaJbe OCTajy jeIUHH IOCTY-
JaTH TBO3ACHOT Ao00a mentpanHor bamkana. Jormn
jemaH 3HadajaH AONPHUHOC OBOTA THIA, YUHU C€,
HUje JOBOJHHO TIOMHIbAH Y J0CAIAIIHEM HErOBOM
pany, a TO je YMI-CHUIIA JIa j¢ Ha TIO3HMB aKaJeMUKa
HparociaBa CpejoBuha yuecTBOBao y W3pau Ipe-
ko 150 3ace0HMX jeTMHMIIA Y jeTMHCTBEHO] ToMaho)j
apXEOJIONIKO] EHIMKIONEANJU — ApXxeonowku ne-
Kcukon — npeucmopuja Eepone, Agppuxe u Bruckoe
UCMOKA, 2puKa, empypcKa U PUMCKA YUSUIU3AYU]d,
JIeNTy KOje je JIyTM HU3 JICLICHUja HeJ0CTajasio jyro-
CJIOBEHCKO] M CPIICKOj apXeoyoruju. MehyHaponau
yIlIe[ MOTBPAMO je ca MeT MOHorpaduja y mpec-
THKHO] enuuuju Prdhistorische Bronzefunde, nox
j€ Tapayie;THO CaBeTHMa M CBOJHM yTHIIajeM, Kao U
Hay4YHUM PEHOMEOM, omarao miahjum xosjerama aa
MIPUIIPEME CBOjE CBECKE 3a UCTY CIAUIIU]Y.

Y ToMe KOHTEKCTY, BAXKHO je TOMEHYTH Jia ce
0e3 konere Bacuha Hije MoTIIa 3aMUCIIUTH KOMUCH-
ja 3a ogOpaHy MarucTapckKux WIN JTOKTOPCKHUX JTU-
cepranyja Ha TeMy OpOH3aHOT WJIM CTapHjerT TBO3-
neHor no6a. Tom npuiIMKoM off Bera ce HUje Morya
YyTH MOKYy/a WM JiolIa ped, Beh HamacBe mo3uTHB-
HO MHIIJbCHE¢ M KOPHUCHE CYTeCTHje Kako OW KaH-
JUTaT CBOj€ AEJI0 aJleKBaTHO MpUIpeMuo 3a Oyayhe
o0jaBJbuBame. [Ipeko 40 roguHa 4aH je peaakiuje
CrapuHapa, Ka0 ¥ MHOTHX 300pHHKA W YacOIHCa
Ha mpocTopy jyroucroune EBpone. Kao uect unan
pelaKimja Wik PerieH3eHT pajioBa U MOHOTpadHja,
YBEK je UCTHIA0 KBAIUTETE TIPIIIOTA, & YKOIMKO O1
Ce OCTarak peaaKifje WK JAPYTH PEIeH3CHTH Of-
Y4 Ja ofA0ujy ayTopa, OH O cecBojuM Omaro-
HAKJIOHHM CyTeCTHjaMa TPYIUO Jia CBaKA KOPHCTaH
pan unax Oyzne 00jaBJbeH, 11a MaKap y HEKOM JIpyroM
yaconucy. Takohe, Kao TyroroJuImb1 PyKOBOJHIIALL
HAyYHHUX TIpojeKkara y ApPXCOJIONKOM WHCTUTYTY,



Foreword / YBox

young colleagues on each matter, never striking as a
boss or a superior.

Plenty of details on the private and profes-
sional life of Rastko Vasi¢, both as an archaeolo-
gist and painter and literate, can be found in the
continuation of this volume, which was one of the
ideas of the editors. Therefore, about 60 pages are
dedicated to his life and work, biography and a de-
tailed bibliography, while the interview is illustrated
with Vasi¢’s numerous paintings, selected by the
celebrant himself. Afterward, there is a collection
of papers dedicated to the colleague Vasi¢, written
in English, German, Russian and the ex-Yugoslav
languages, assorted chronologically. Unfortunately,
certain authors which were invited in agreement
with the celebrant did not respond, primarily due to
the poor health, so the editors once again point out
that they regret the situation, although on the other
hand, we are grateful and proud of the content of the
volume, on 33 authors of the papers, and the editori-
al board comprised of prominent names of the word
archaeology from nine different countries.

Through this volume, the editorial board
and the Institute of Archaeology would like to heart-
ily congratulate the jubilee to our colleague Vasi¢
and to wish him many more years in archacology.

Vojislav Filipovi¢
Aleksandar Bulatovi¢
Aleksandar Kapuran

TPYAHO ce a IOMOTHE MialiM KoJierama 1o CBUM
MATalkbUMa, He TIOCTaBJbajyhu ce MpUTOM Kao 1med.

MHoru nIetajbu O NMPHUBAaTHOM M mpodecu-
OHaJHOM >kuBoTy Pactka Bacuha u kao apxeoo-
ra, ¥ Kao CIMKapa W KIbIDKeBHUKA, MOTY ce Hahn
y HacTaBKy OBOT 300pHHKa, IITO je Ouia M jemHa
on uaeja npupehusaya. Crora je mpBUX IIe3/ECe-
Tak cTpaHa NMocBeheHO HEroBOM XXHMBOTY M pamy,
ouorpaduju u gerasbHOj OuOMMOrpaduju, OOK je
WHTEPBjy WIycTpoBaH Opojuum BacuheBum ciu-
Kama, o u300py camor ciaBibeHHKa. HakoH Tora
YIPWIMYEHH CypaJoBH nocBehenu koeru Bacuhy,
Ha CHIVICCKOM, HEMA4yKOM, PYCKOM M je3WIIMMa Ou-
Bmre JyrocimaBwje, mopehaHW IO XPOHOJIOIIKOM
pexy. Haxanocr, ojequHu ayTopu MO3BaHU Y KOH-
cyiTanyjama ca CIIaBJbeHHKOM HHCY C€ Of1a3Bajiu
MO3UBY, TIOIJIABUTO 300T HAPYIICHOT 3[PAaBCTBEHOT
CTama, Ia yPeTHUIH U OBOM IPHIMKOM HAIIOMUIbY
na »kaie 300T OBakBOTI pa3Boja cutyaruje. C npyre
CTpaHe, TOHOCHU CMO Ha capikaj 300pHUKa — KaKo
Ha 33 ayTopa nmpuiiora, Tako U Ha peAaKiyjy, y Kojoj
CYy BPXYHCKa UMCHA CBETCKE apXeoJIoTHje U3 JICBET
3emMasba.

Konern Bacwhy ypemuurm u ApXeoionku
WHCTUTYT OBUM 300pHHMKOM OJI CpIIa YECTUTA]y jyOu-
JIej ¥ JKeJe jOIT MHOTO TOMHA Pasia y apXeoJoTHjH.

BojuciaB ®wimnosuh
Anexcannap bynmatosuh
Anekcannap Kamypan



In the National Museum in Belgrade, 2018 (by Aca Pordevic)
Y Haponuom my3ejy, 2018. rongune (dporo Aua Hophesuh)
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A warrior’s journey? Some recent taxonomic, trace element
and lead isotope analyses of Mediterranean later Bronze Age
metalwork in the Central and West Balkans

Barry Molloy

Abstract: The question of mobility between the different geographic and cultural regions of the
Balkans, Aegean and Central Mediterranean remains an issue of crucial importance for understand-
ing the development of Bronze Age societies in each region. While mobility can take many forms,
in this paper we are particularly concerned with the movement of personal objects as a means to
explore personal mobility. To do this, the paper brings together typological, trace element and lead
isotope analyses and the role of portable XRF in this process is explored. It is concluded that a multi-
proxy analyses that includes typologies can offer valuable insights into the nature and directionality
of mobility.

Key words: Balkan prehistory, Mediterranean prehistory, later Bronze Age, bronze artefacts, swords,
personal mobility, lead isotopes analysis, trace element analysis, artefact typologies.

The possibility of migrations to the Aegean from or through the Balkans in the thirteenth
to eleventh century BC has long been considered in relation to the destabilisation, collapse and
reorganisation of the palaces of the Aegean Bronze Age (Bouzek 1985). As interest in migration
moves in and out of vogue in archaecology (Anthony 1997; Bergerbrandt 2013; Chapman 1997;
Dziegielewski et al. 2010; Mac Sweeney 2016; Molloy 2016), this has stimulated a long standing
interest in seeking evidence for connectivity between cultures in the Aegean world and societies
in the Balkans and Central Europe (Bouzek 1994, 1985, Harding 2007, 1984). Metalwork has
been a significant resource for analysing how Aegean societies might have related to those to
the north and west (Harding 1984; Jung et al. 2011, 2008; Molloy, Doonan 2015). The displace-
ment of metal artefacts, and potentially metal as a raw material, from one place to another can
be considered a signature of mobility. This can take place through the exchange of objects, the
movement of people bearing those objects as personal possessions, or the knowledge of how an
object should look or be made that was known by or imparted to a craftsman. Warriors by the
very nature of their occupation meet at, and cross, boundaries and so examining weaponry as their
possessions may be a particularly relevant category of material for addressing mobility between
regions (Kristiansen, Larsson 2007). This paper will consider some analytical ways for assessing
this by building on traditional typological approaches. The analyses discussed in this paper are
part of an ongoing program looking at the technology of later Bronze Age copper alloy artefacts
from the Carpathian Basin, Balkan and the Aegean regions.

Metals and their origins

The complementarity of lead isotope and trace element analyses is increasingly advocated
as a method for characterising ‘fingerprints’ in copper alloys, though there is disagreement as to
how these fingerprints can be best translated into the movement of metals within social environ-
ments (Begemann et al. 2001; Jung et al. 2011; Ling et al. 2014, 2013; Northover 2009; Pernicka
2014). It is generally agreed, however, that they can be used with a high degree of certainty to
rule out areas where artefacts do not come from. Using these same data to define specific points

143



Papers in Honour of Rastko Vasi¢ 80" Birthday

of origin of objects or their metal content is contested (Budd 1995; Budd et al. 1993; Knapp 2000;
Sayre et al. 1995). In this paper I consider both of these issues but further argue that on a case-
by-case basis, it can be possible to suggest general regions of origin for objects when we are in a
position to integrate the typology of the artefact also into analyses. While remaining an act of bal-
ancing probabilities, this at once strengthens the case for specific pieces while also dramatically
restricts the field of candidates for analysis to those that “don’t belong” in their find environment.

A second objection to ‘provenancing’ metals to sources is that it reduces the social biog-
raphy of artefacts to markers of mobility based on metal content alone without seeking to under-
stand the social mechanisms underlying their displacement from points of origin, apart from hazy
references to presumed, but not independently substantiated, trade networks (Doonan, Day 2007:
5-8; Knapp 2000: 32-36). Focussing on the metal as a trade resource on the basis of its economic
value but not addressing the highly varied social lives of artefacts can therefore be a problem that
leads to generalisations that are fundamentally contestable while also undermining the distinct
story of specific artefacts in their local and international contexts.

Analytical methods

Alloys and provisional study of trace elements was conducted with SEM-EDX (in collabo-
ration with D. Dungworth) and lead isotopes using MC-ICP-MS (by V. Pashley and J. Evans at
the British Geological Survey) followed standard methods. Further analyses of objects sampled
is ongoing using Q and MC ICP-MS at University College Dublin in collaboration with Stephen
Daly. A portable XRF (pXRF) was used for preliminary and final studies, and as the device is
rarely used for this purpose, some brief comments must be made at this point.

A pXRF uses a miniaturised X-Ray tube and in archaeology it is typically used for analys-
ing irregularly shaped objects in museums, resulting in compromises for both instrumental and
method precision and accuracy. For analysing prehistoric bronzes, their complex surface chemis-
try typically means that the patina or even true metal at the surface will not represent accurately
the composition of the original alloy (Constantinides et al. 2002; Giumlia-Mair 2005; Pernicka
1999). It is an imperfect instrument for analysing ancient metalwork and is not therefore a substi-
tute for established laboratory methods for analysing prehistoric bronze artefacts when a choice
is available. In archaeology it is increasingly problematic to conduct destructive analyses and
the numbers and nature of artefacts that can be sampled are often restricted. The challenge may
therefore be to see if a pXRF device can be used with due awareness of its limitations to generate
data that could otherwise not be obtained. This does not constitute an excuse for ‘bad science’ but
rather encourages us to explore the conditions through which pXRF data may be considered, on a
case-by-case basis, usable for studying ancient metalwork.

With the portable XRF, we can observe two linked advantages — first, its use is not re-
stricted by the analysis chamber of a lab XRF, which means it can analyse an object of any size,
and second, it is possible to analyse awkward shaped objects from different angles and therefore
choose suitable spots almost at will. While analysis of the patina on an archaeological object will
give you the chemistry of the patina, not the alloy, it is often possible to find patches of exposed
metal or even objects that have had the patina physically or chemically removed. Archaeological
bronzes often have differential segregation of elements, notably but not exclusively lead, and so
they are heterogeneous compounds. The ability to take multiple readings with a pXRF on a single
object helps to mitigate the impact of this heterogeneity. For example, using EMPA, Northover
(1988) analysed different samples from the same British swords and the results (for example from
A10948, A24934 and Ontario AF9) demonstrate the concentrations of many elements can vary in
different parts of a given object.

Where permission was in place for removing samples for laboratory analysis, the pXRF
was used to guide this process. In situations where further sampling was not permissible, the
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pXRF was used to obtain data that [Aralysis Find location sn Ni As sb Pb
. . Surface pXRF Lakavica 12.5 0.06 0.72 <LOD 0.93
could otherwise not be obtained. By gy face PXRF Donje Luge 123 <«OD  <lOD 008 06
Selectlng areas Ofthe Object that had Surface pXRF Sisak 8.8 <LOD 0.42 <LOD 0.17
Surface pXRF Bingula Divos 5.8 0.37 1.12 0.66 1.04
exposed (golden coloured) metal Or  surface pxrr Simanovci <LOD <LOD 0.93 <LOD 0.08
. . . . - Surface pXRF Zemun 10.9 <LOD 0.2 0.01 0.01
Very thln pat.lnas m legs ldeal CIr Surface pXRF Hajdukovo 12 0.09 0.16 <LOD 0.57
cumstances, it was possible to take
di h ided Powder pXRF Sisak 8.1 <LOD 0.41 <LOD 0.14
readings that provided accurate as- poyger pxrr Simanovci <l0D  <lOD 106  <LOD  <LOD
sessments Of tin content and a plc_ Powder pXRF Hajdukovo 11.3 0.02 0.13 0.01 0.23
ture of the absence, low concentra- metallographic SEM-EDS  sisak 8.8 006 033  <OD 001
. . Metallographic SEM-EDS  Bingula Divos 4.52 0.4 0.45 0.5 0.33
tion or relatlve abundance Of key Metallographic SEM-EDS  Hajdukovo 11.5 <LOD 0.13 <LOD 0.8

trace elements. For some objects,
it was also possible to cut metallo-
graphic samples and so to compare
the results with those obtained using
SEM-EDX, confirming the accuracy
of pXRF for determining major alloying components using the methods described herein (Table
1). In most cases, it was possible to use the pXRF to define if trace elements were below 0.1%
up to 1% or over 1%. While providing rather coarse data, as will be shown, this was sufficient to
suggest areas where objects were unlikely to be from, particularly when combined with typologi-
cal analysis.

Table 1 — Sn, Ni, As, Sb and Pb in swords from Donje Luge,
Lakavica, Sisak, Hajdukovo, Bingula Divo§ and Zemun and
ingot from Simanoveci.
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Figure 1a and b — Comparison of trace elements for swords from Lakavica, Hajdukovo and
Bingula Divos and artefacts from Serbia (SEM-EDS), Slovenia (ICP-AES (Trampuz-Orel 1996)),
Greece (AAS (Koui et al. 2006; Mangou, loannou 1999, 1998)), Albania (AAS (Koui et al. 2000),

Central Italy (EDXRF (De Marinis et al. 2005)) and Sardinia (NAA (Begemann et al. 2001)).
Swords from Sisak, Donje Luge and Zemun are not compared due to high detection limits
for key elements, see Table 1.

Trace elements are compared to the predominant levels of those in artefacts in circulation
in the region (Begemann et al. 2001; Jung et al. 2011; Trampuz-Orel 1996; Molloy pers. obs.
for artefacts analysed on this project but not cited in this paper). When conducting trace element
analyses, [ used Ni, Sb and As (Figure 1a and b) because these elements remain present from ore
to artefact in copper alloys (Pernicka 1999) and are the most indicative of different metal com-
positions. The analytic dangers of using trace elements alone to relate metals to sources or even
zones of circulation has been clearly laid out by Pernicka (2014, 1999). I use this therefore in
broad brush stroke discussions, reflecting Knapp’s (2000: 35) position of distinguishing “between
local and foreign materials, and/or to eliminate from consideration individual sources.” The gen-
eral picture would have Ni and Sb well above 0.1% in the Balkans and Carpathian basin while in
southern Italy (and Sardinia) and the East Mediterranean, these elements are typically well below
0.1% (Jung et al. 2011; Liversage 1994; Northover 2009; Trampuz-Orel 1996; Jung et al. 2008;
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Figure 2 a and b — Comparison of lead isotope ratios of swords form Sisak and Hajdukovo
and ingot from Simanovci to artefacts and ingots from Sardinia, Liguria, Greece and Cyprus
and ores and slags from Majdanpek and Rudnik.

Pb206/ |, Pb207/ |, Pb208/ |, Pb2077], PH208/ |,
Sample | code pb204 172SE| braoa 1% 25E| praos |7 25E| praos| % 25E| prags | % 2SE

Hajdukovo | P642 | 1 [18.015210.011 | 15.6589 | 0.0 8.25271 0.016 [0.8691| 0.004 | 2.1232 | 0.0075
Sisak P642 | 2 [17.970310.011] 15.6568 | 0.0 8.0713 | 0.015 [0.8712] 0.005 | 2.1183 |0.0065
Simanovci | P642 | 3 [18.5314[0.010{ 15.6074 | 0.0 48721 0.014 10.8421] 0.005 | 2.0766 | 0.0064

+%2SD reproducibility
of NBS981 standard 0.014 0.016 0.02 0.006 0.006

NN (V] (98]
(5195195

Table 2 — Lead isotope analyses of swords from Sisak and Hajdukovo and ingot from Simanovci.

Koui et al. 2006; Mangou, loannou 1999, 1998; Begemann et al. 2001; Lo Schiavo et al. 2009,
2005). In all of these regions, As is typically between 0.1% and 1%. Trace elements are thus used
as broad indicators of metal types typical to this region and those typical to regions to the south
or west, and this is augmented by typological distinction of objects and in some instances lead
isotope analysis also (Figure 2a-b and Table 2), where practicable.

The material

Lakavica (Figure 3)

This is a sword of type Reutlingen (Harding 1995: 40) and can be dated to the 12" to 10™
century BC. While the general form is found widely throughout Europe, the distinctive faux-
midrib flanked by two small ridges is peculiar to central and northern Greece and Albania with
outliers in FYRO Macedonia, Croatia and Bulgaria (Molloy 2016). It was possible to analyse this
sword using the portable XRF alone. The absence of Sb and Ni represented in these analyses sug-
gest that it is not made from the metal commonly in circulation to the north and would be typical
for the bronze used in regions to the south (Jung et al. 2008; Koui et al. 2006; Mangou, loannou
1999). Combined with the form of the object, it can be suggested that this sword is not an import
from the north but rather marks part of the boundary for types that were produced either locally
or to the south in Greece.

Donje Luge (Figure 4)

This sword is broadly of Type Reutlingen and appears to be early in the sequence of grip-
tongue swords (Bulatovi¢ et al. 2003). The patina had been completely removed from this sword.
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Figure 3 — Sword from Lakavica. Figure 4 — Sword Figure 5 — Sword from Sisak.
from Donje Luge.

It was only permitted to use pXRF for analysis. Ni and As were below the limits of detection
and Sb was (just) above 0.1%. These levels of Sb and As would not be typical for metal circulat-
ing in the Balkans, Greece or Italy. However, the pXRF is not best suited to detecting such low
concentrations, and so the balance of probability is that the metal did not come from the north
but may be from unknown local sources or the south. The trace element analyses are therefore in
conclusive without supporting analyses of lead isotope ratios and because the shape of the object
is sui generis.

Sisak (Figure 5)

The sword from Sisak (Harding 1995: 49-50) is of the Statzling type and should be dated
to the 12 to 11" century BC. The pXRF did not pick up traces of Ni or Sb and As was over 0.1%,
confirmed also by SEM-EDX analysis of a sample, which makes it atypical for this region and
would be more commensurate with one of the Mediterranean sources. A drilled sample was taken
for lead isotope analyses and a solid sample was taken for metallographic analyses.

The sword falls within the lead isotope ratio (Table 2) range of artefacts in use in Sardinia
and possibly Liguria in Italy (Begemann et al. 2001: 70-71; Lo Schiavo et al. 2005; OxaLID)
and the trace element levels fit within this range also (Begemann et al. 2001: 60-61; Ling et. al.
2014). In terms of generic typology, the sword type occurs across Europe, however its greater
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than average (for the type) length and narrow central spine almost forming a midrib and the slop-
ing shoulders are reminiscent of the faux-midrib swords typical to Greece (Molloy 2016). Its
proportions and blade geometry are not common to swords typical to the Balkans. Unfortunately,
there are few sword finds from Sardinia or Liguria and no complete pieces that provide close
comparanda (Lo Schiavo 2005; Peroni 1970). Whether this sword represents an import from Italy
or a sword from Greece made from Italian metal remains unresolvable, though for the purpose of
this paper its exogenous origin and probable transport from the south or west via the Adriatic are
of relevance.

Bingula Divos (Figure 6)

A sword fragment from Bin-
gula Divos on the River Sava (Har-
ding 1995: 94) appears to have a
cross-section with a faux-midrib
similar to that of the sword from
Lakavica described above and
characteristic of the regions south
of there. It is dated by associated
finds to the 12" to 10" century BC.
A similar fragment is known from
the nearby site of Brodski Varo$
(Harding 1995: 94). The fragment - - -
from Bingula-Divo§ was analysed
using pXRF on an area with thin Figure 6 — Sword from Bingula Divos.
patina. Allowing for enrichment of
elements due to taphonomic processes, the sum value of Ni, Sb and As of over 2% is still high
and would be consistent with this region and inconsistent with Mediterranean metals (Table 2).
SEM-EDS analysis of a metallographic sample provided a sum value for these elements of nearly
1.5%, which confirms the general picture suggested by the pXRF. The only examples with these
levels in Greece have been shown to be imports (Jung et al. 2008), and so lead isotope analyses
were not undertaken at this point in the research. Nonetheless, if we are to consider the potential
multi-directionality of mobility in the region, it is noteworthy that in western Greece a sword of
this morphology was found to have been made of a metal type common to northern Italy and the
Balkans (Stavropoulou Gatsi et al. 2012). Without suggesting a similar biography, this highlights
the complexity of binding a source of metal and a final place of deposition of an object as a linear
relationship.

Simanoveci (Figure 7)

Moving along the river Sava to the east, we will deviate briefly from swords. In the unpub-
lished hoard from Simanovci an ingot fragment was recovered that appeared to be the corner of
an ox-hide ingot, with the characteristic elongated protrusion.' This type of ingot is common to
the Mediterranean region and finds in other parts of Europe are considered to be imports (Sabatini
2016). The lead isotope ratios (Table 2) from a sample taken from this overlap those of ingot finds
from Cyprus and Crete, though they are also at the limit of the range for ores from Majdanpek
in Serbia. There is good evidence to suggest that this latter area was mined in prehistory, though
the precise dates are not clear (Pernicka et al. 1993: 43-49). For the Eneolithic to Early Bronze
Age artefacts sampled from the area, however, As levels were typically quite similar to Ni and
Sb, with each typically occurring below 0.1% (Pernicka et al. 1993: 34-36). A similar picture is
evident in the geological samples from Majdanpek. Looking to the oxhide ingots from the Medi-

! 3D model of this ingot: https://skfb.ly/MnKI
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terranean, arsenic is typically pres-
ent in the region of 0.1-1% with Ni
and Sb not exceeding 0.1% and most
commonly occurring below 0.03% or
being absent entirely (Kassianadou
2009; Lo Schiavo 2009). The low
trace elements in East Mediterranean
ingots are believed to be a result of
the smelting of very pure ores and not
a consequence of subsequent refining
(Hauptman 2005: 505). In any even-
tuality, the analyses of ingots from the
East Mediterranean uniformly have
very low trace elements, even if the
exact levels apparently vary from site
to site (Kassianadou 2005; Hauptman
et al. 2002).

This latter pattern best matches
the fragment from Simanovci with 1%
As, while Ni and Sb occurred below
the limit of detection with the pXRF
and the SEM-EDS. The characteristic
shape of the ingot fragment, along
with its rectilinear profile further sup-
port the case for this being of East Mediterranean origin, most probably
arriving via a Black Sea route, where such ingots are also known. One
face of the ingot is also smooth which appears to be from it being poured
into a mould, whereas the other ‘back’ side is very uneven, typical of the
exposed upper surface in a one piece mould. There are marks on the ingot
where it appears to have been struck with a bladed object (an axe?) in the
process of fragmenting it. With the finds of four ingot fragments from
Oberwilflingen in Germany that probably originate in the Mediterranean
(Primas, Pernicka 1998) and newly discovered depictions of what appear
to be oxhide ingots as far north as Sweden (Ling, Stos-Gale 2015), the
chemistry and morphology of this find would be in good company.

Figure 7 — Ingot from Simanovci.

Zemun (Figure 8)

Moving east again along the Sava and towards its confluence with
the Danube, a sword was allegedly discovered in the 19" century (Har-
ding 1995: 65). It is a typical East Mediterranean form that has been
found as far afield as the Levant (Maxwell-Hislop 1946; Shalev 2004),
and examples also come from northern and western Turkey. It is not easy
to date, but its manufacture should fall somewhere between 1500 and
1100 BC.

This sword was sold to an English collector, though Harding (1995:
65-66) argues that either the seller or the buyer mixed it up with another
in their keeping, so that the one we have today is not in fact the one
originally from Zemun. It could nonetheless be argued that dealers and
collectors alike would place a high value on swords, and the likelihood
of such an unfamiliar type for the region being mistaken for one charac- Figure 8 — Sword
teristic to the Balkans may be questionable in a collection of a handful of from Zemun.
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swords. In light of the other finds of Mediterranean origin, particularly the ingot at Simanovci and
those from Oberwilflingen, or indeed the east Balkan axe on the Uluburun shipwreck, materials
presumably travelled between the Black Sea and the Danube, so the sword could conceivably be
an ancient import brought by ancient voyagers who travelled along this same route. Whether we
consider this to be an ancient import or a less likely modern mix-up, the pXRF analyses of two
areas with clean metal exposed suggest a Ni and Sb occurring below the limits of detection and
As at 0.2%. These data indicate that the metal used is not typical for the Balkans and so we can
probably rule out that it was an ancient local copy of a Mediterranean sword.

Hajdukovo (Figure 9)

Moving to the north along the River Tisza, a sword from the southern
part of the Great Hungarian plane in Serbia was studied (Harding 1995: 66;
Cat. 219). This was in quite poor condition lacking components including
the majority of the hilt and no bare metal was exposed. It was not possible
to provide an exact typology for it due to the lack of hilt, though it is of
the grip-tongue family of swords and is probably dated to the 13" to 11
century on the basis of blade shape, though a date down to the 9" century is
possible (Harding 1995: 54).

The corrosion of the sword was not conducive to optimal use of the
pXRF, though it was observed that very low levels of Nickel and Antimony
were present. This sword was sampled using a 1mm drill. The trace ele-
ment levels were measured again using the pXRF and SEM-EDS on the
drilled sample, and the readings were similar (Table 1). The lead isotope
ratios and trace elements for this artefact are close to those from Sardinia,
although Pb208/206 plotted against Pb207/206 falls slightly outside this
range and alongside some outlier artefacts from Liguria in northern Italy
where Bronze Age mining may have taken place (Ling et al. 2014: 114).
However this is still very close to the range of Sardinian artefacts and look-
ing at Pb207/206 plotted against Pb206/204 it falls again within the range
of Sardinian artefacts and farther from the Ligurian artefacts. There are not
sufficient trace element data available on artefacts from Liguria to further
compare trace elements, they would fit well within the range present in
Sardinia and they do not fit well in the region where the sword was found.
Without the hilt, it is difficult to say anything about the typology, but the use
of one or two rivet holes in each shoulder is less common in Italy than three
rivet holes in each shoulder (Peroni 1970). The presence of a low midrib on
the sword is atypical for the Carpathian basin, and may find a loose parallel
on models of swords from Sardinia (Lo Schiavo 2005). Pointing to a spe-
cific source for the object is therefore tenuous, but there is little to suggest
it is local and more to suggest it, or the metal used to make it, came from
non-east-Alpine sources in Italy.

Discussion

The social effects of imports into any particular local context can be
variable, arising in part from the object and in part from its biography and
that of the person that brought it. Using the material itself as the unifying
characteristic to document and understand imports in the form of objects
(as opposed to craft practices or craftspeople) is problematic because the Figure 9 — Sword
social pathways through which different objects can travel can be very di- from Hajdukovo.
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verse dependent on the context and persons using them — e.g. a sickle (tool), a sword (weapon) or
an ingot (resource). My choice to focus mainly on weaponry was informed by an expectation that
these objects were used in activities that fundamentally required mobility in antiquity. Indeed, of
all objects analysed during this study, those that appear to have been of atypical metal for the Bal-
kans were ones that stood out on the basis of their form also. In two cases, the form appeared to
be of foreign influence, but the metal used to make them apparently was not. In no case analysed
thus far was the form typically local and the metal atypical.

Three artefacts of probable Mediterranean origin have been discussed on the basis of form,
trace elements and lead isotopes. This latter method provides perhaps the least ambiguous com-
ponent to the methods brought together here, but it is also the most destructive and expensive.
The use of portable XRF as discussed in this paper is not a suitable replacement for laboratory
methods, though it does provide an opportunity to refine the best candidates for sampling and in
the specific region of this study, it provides results that may be indicative of where objects are
unlikely to be from. The few artefacts discussed herein and samples currently under study inform
us that Mediterranean metals could and did make their way into the Balkans. While finding more
‘instances’ of imports is likely through further compositional analyses, a significant issue must be
the development of a framework of analyses that takes account of types and functions of artefacts.
If we isolate the metal content as an object of study in itself for the purpose of provenancing, we
risk homogenising the social environment in which materials and people moved to economic
endeavours.

The combined use of trace elements and artefact morphology therefore provides a useful
method in its own right for defining potential mobility (or lack thereof) of bronze artefacts (e.g.
the swords from Lakavica and Bingula Divos). Those artefacts that exemplify (e.g. the sword
from Sisak) and confound this approach (e.g. the swords from Hajdukovo and Donje Luge) sug-
gest the complexity of the role of lead isotope analyses in such research. The overall picture is of
predominantly local metal being used to make weapons of local form, yet it is clear that journeys
were made by people from this region or visitors to it that led to a handful of exogenous objects
being used and deposited there. The overall picture is that warriors in different parts of this region
were participants, at least on occasion, in activities that led them to journey to distant places.

Acknowledgements:

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Marie Sktodowska-Curie grant agreement No 655023 held
at University College Dublin. I am grateful to all colleagues who made this research pos-
sible — too numerous to mention here — but Dragan Jovanovi¢, Sanjin Miheli¢, Aleksandra
Papazovska, Agnes Szekeres, Predrag Lutovac, Andrew Shapland, Roger Doonan and Aidan
O’Sullivan aided in analyses of these objects. And finally thank you Dr. Rastko Vasi¢ for your
advice and warm welcome to Serbia.

151



Papers in Honour of Rastko Vasi¢ 80" Birthday

Bibliography

Anthony 1997 — D. Anthony, Prehistoric migration as social process, in: Migrations and Invasions in Ar-
chaeological Explanation, eds. J. Chapman, H. Hamerow, British Archaeological Reports, Oxford, 1997:
21-32.

Begemann et al. 2001 — F. Begemann, S. Schmitt-Strecker, E. Pernicka, Chemical Composition and Lead
Isotopy of Copper and Bronze from Nuragic Sardinia. Journal of European Archaeology 4: 43-85.
Bergerbrandt 2013 — S. Bergerbrandt, Migration, innovation and meaning: Sword depositions on Lolland
1600-1100 BC, in, Exchange Networks and Local Transformations, eds. M.E. Alberti, S. Sabatini, Oxford,
2013: 146-155.

Bouzek 1985 — J. Bouzek, The Aegean, Anatolia and Europe: cultural interrelations in the second millen-
nium B.C. Goteborg, Astrdm and Prague, 1985.

Bouzek 1994 — J. Bouzek, Late Bronze Age Greece and the Balkans: A Review of the Present Picture, An-
nual of the British School at Athens 89: 217-234.

Budd 1995 — P. Budd, Oxhide Ingots, Recycling and the Mediterranean Metals Trade, Journal of Mediter-
ranean Archaeology 8: 1-32.

Budd, et al. 1993 — P. Budd, D. Gale, A. M. Pollard, Evaluating Lead Isotope data: Further observations.
Archaeometry 35: 241-263.

Bulatovié et al. 2003 —L. Bulatovi¢, P. Lutovac, T. Lauko, B. Ravnik-Toman, M. Gustin, J. Tratnik, Zlatno
doba Crne Gore / The golden age of Montenegro. Podgorica, 2003.

Chapman 1997 — J. Chapman, The impact of modern migrations and invasions on archaeological explana-
tion, in: Migrations and Invasions in Archaeological Explanation, eds. J. Chapman, H. Hamerow, British
Archaeological Reports, Oxford, 1997: 11-20.

Constantinides et al. 2002 — 1. Constantinides, A. Adriaens, F. Adams, Surface characterization of artificial
corrosion layers on copper alloy reference materials, Applied Surface Science 189: 90—101.

De Marinis et al. 2005 — G. De Marinis, A. Giumlia-Mair, M. Miccio, P. Pallechi, Tecnologie produttive
nei siti dell’Eta del Bronzo di Moscosi di Cingoli e Cisterna di Tolentino, in: A#ti Della XXXVIII Riunione
scientifica “Preistoria e Protostoria delle Marche” Portonovo. Abbadia Di Fiastra. 1- 5 Ottobre 2003.
Florence, 2005: 679-694.

Doonan, Day 2007 — R. Doonan, P, Day, Mixed origins and the origins of mixing: Alloys and Provenance
in the Early Bronze Age Aegean, in: Metallurgy in the Early Bronze Age Aegean, eds. P. M. Day, R. C. P.
Doonan, Oxford, 2007: 1-18.

Dziegielewski et al. 2010 — K. Dziegielewski, M. S. Przybyla, A. Gawlik, Reconsidering Migration in
Bronze and Early Iron Age Europe: Bridging a Gap in European Mobility?, in: Migration in Bronze and
Early Iron Age Europe, eds. K. Dziegielewski, M. S. Przybyta, A. Gawlik, Krakow, 2010: 9-36.
Giumlia-Mair 2005 — A. Giumlia-Mair, On surface analysis and archacometallurgy, Nuclear Instruments
and Methods in Physics Research Section B: 35-43.

Harding 1984 — A. Harding, The Mycenaeans and Europe. London, 1984.

Harding 1995 — A. Harding, Die Schwerter Im Ehemaligen Jugoslawien, PBF 1V/14, Stuttgart, 1995.
Harding 2007 — A. Harding, Interconnections between the Aegean and Continental Europe in the Bronze
and Early Iron Ages: Moving beyond Scepticism, in: Between the Aegean and Baltic Seas: Prehistory
Across Borders, eds. 1. Galanaki, H. Tomas, Y. Galanakis, R. Laffineur, Li¢ge, 2007: 47-56.

Hauptman, Maddin 2005 — A. Hauptman, R. Maddin, Die Kupferbarren von Uluburun, Teil I:
Qualititsmetall fiir den Weltmarkt?, in: Das Schiff von Uluburun — Welthandel Vor 3000 Jahren, eds. U.
Yalcin, C. Pulak, R. Slotta, Deutsches Bergbau-Museum, Bochum, 2005: 141-147.

Hauptman et al. 2002 — A. Hauptman, R. Maddin, M. Prange, On the texture and composition of copper
and tin ingots excavated from the shipwreck of Uluburun. Bull. Am. Sch. Orient. Res. 328: 1-30.

Jung et al. 2011 — R. Jung, M. Mehoefer, E. Pernicka, Metal Exchange in Italy from the Middle to the Final
Bronze Age (14th—11th century B.C.E.), in: Metallurgy: Understanding How, Learning Why: Studies in
Honor of James D. Muhly, eds. P. P. Betancourt, S. C. Ferrence, Philadelphia, 2011: 231-249.

Jung et al. 2008 — R. Jung, I. Moschos, M. Mehoefer, Fonevontas me ton idio tropo: Oi eirinekes epafes
yia ton polemo metaxi dutikis Elladas kai Italias kata ti diapkeia ton opsimon Mukinaikon xronon, in:
Politismiki Allilogonimopoisi Notias Italia Kai Dutikis Elladas Mesa Apo Tin Istoria, Patras, 2008: 85-107.
Kassianadou 2009 — V. Kassianadou, Oxhide ingots in Cyprus, in: Oxhide Ingots in the Central Mediter-
ranean, eds. F. Lo Schiavo, J. Muhly, R. Maddin, A. Giumlia-Mair, Roma, 2009: 41-82.

152



Molloy / A warrior’s journey? Some recent taxonomic, trace element and lead isotope analyses...

Knapp 2000 — B. Knapp, Archaeology, science-based archaeology and the Mediterranean Bronze Age met-
als trade, European Journal of Archaeology 3: 31-56.

Kristiansen 2002 — K. Kristiansen, The tale of the sword — swords and swordfighters in Bronze Age Eu-
rope, Oxford Journal of Archaeology 21: 319-332.

Kristiansen, Larsson 2005 — K. Kristiansen, T. B. Larsson, The Rise of Bronze Age Society. Travels,
Transmissions and Transformations. Cambridge, 2005.

Kristiansen, Larsson 2007 — K. Kristiansen, T. B. Larsson, Contacts and Travels during the 2nd Millen-
nium BC: Warriors on the move, in: Between the Aegean and Baltic Seas: Prehistory Across Borders, eds.
I. Galanaki, H. Tomas, Y. Galanakis, R. Laffineur, Li¢ge, 2007: 25-32.

Koui ef al. 2006 — M. Koui, P. Papandreopoulos, E. Andreopoulou-Mangou, L. Papazoglou-Manuoudaki,
A. Priftaj-Vevecka, F. Stamati, Study of Bronze Age copper-based swords of Type Naue II and spearheads
from Greece and Albania. Mediterr. Archaeol. Archaeom. 6: 5-22.

Ling et al. 2013 —J. Ling, E. Hjarthner-Holdar, L. Grandin, K. Billstrom, P. O. Persson, Moving metals or
indigenous mining? Provenancing Scandinavian Bronze Age artefacts by lead isotopes and trace elements,
Journal of Archaeological Science 40: 291-304.

Ling et al. 2014 —J. Ling, Z. Stos-Gale, L. Grandin, K. Billstrom, E. Hjirthner-Holdar, P. O. Persson, Mov-
ing metals II: provenancing Scandinavian Bronze Age artefacts by lead isotope and elemental analyses,
Journal of Archaeological Science 41: 106—132.

Ling, Stros-Gale 2015 — J. Ling, Z. Stos-Gale, Representations of oxhide ingots in Scandinavian rock art:
the sketchbook of a Bronze Age traveller? Antiquity 89: 191-209.

Liversage 1994 — D. Liversage, Interpreting composition patterns in ancient bronze: The Carpathian Basin,
Acta Archaeologica 65: 57-134.

Lo Schiavo 2005 — F. Lo Schiavo, Bronze weapons, tools, figurines from nuragic Sardinia, in: Archaeomet-
allurgy in Sardinia from the Origins to the Beginning of the Early Iron Age, eds. F. Lo Schiavo, A. Giumlia-
Mair, U. Sanna, R. Varlera, Montagnac, 2005: 343-358.

Lo Schiavo 2009 — F. Lo Schiavo, Oxhide ingots in Nuragic Sardinia, in: Oxhide Ingots in the Central
Mediterranean, eds. F. Lo Schiavo, J. Muhly, R. Maddin, A. Giumlia-Mair, Roma, 2009: 225-238.

Lo Schiavo ef al. 2005 — F. Lo Schiavo, A. Giumlia-Mair, U. Sanna, R. Varlera, Archacometallurgy in
Sardinia from the origins to the beginning of the Early Iron Age. Editions Monique Mergoil, Montagnac.
Mac Sweeney 2016 — N. Mac Sweeney, Anatolian-Aegean interactions in the Early Iron Age: Migration,
Mobility, and the Movement of People, in: Of Odysseys and Oddities: Scales and Modes of Interaction
between Prehistoric Aegean Societies and Their Neighbours, ed. B. P. C. Molloy,Oxford, 2016.

Mangou, Ioannou 1998 — E. Mangou, P.V. Ioannou, On the Chemical Composition of Prehistoric Greek
Copper-based Artefacts from Crete. BSA4 93: 91-102.

Mangou, Ioannou 1999 — E. Mangou, P.V. Ioannou, On the chemical composition of prehistoric Greek
copper-based artefacts from Mainland Greece. Annu. Br. Sch. Athens 94: 81-101.

Maxwell-Hislop 1946 — R. Maxwell-Hislop, Daggers and Swords in Western Asia: A Study from Prehis-
toric Times to 600 BC, Iraq 8: 1-65.

Molloy 2016 — B. P. C. Molloy, Introduction: Thinking of scales and modes of interaction in prehistory,
in: Of Odysseys and Oddities: Scales and Modes of Interaction between Prehistoric Aegean Societies and
Their Neighbours, ed. B. P.C. Molloy, Oxford, 2016.

Molloy, Doonan 2015 — B. P. C. Molloy, R. Doonan, A moving story: Some observations on the circula-
tion of metal, metalworking and metal users in the thirteenth to eleventh century BC Balkan and Apennine
peninsulas, in: Mobility of Culture in Bronze Age Europe, eds. P. Suchowska-Ducke, S. Reiter, H. Vand-
kilde, Proceedings of an International Conference and the Marie Curie ITN “Forging Identities” at Aarhus
University June 2012, British Archaeological Reports, Oxford, 2015.

Northover 1988 — P. Northover, “The analysis and metallurgy of British Bronze Age swords” in The swords
of Britain, eds. 1. Colquhoun, C. Burgess, PBF IV/5, Munich, 1988: 130-147

Northover 2009 — P. Northover, Analysis and metallography of copper alloy metalwork, in: Das Spdt-
bronze- Und Friiheisenzeitliche Grdberfeld von Bischofshofen-Pestfriedhof, eds. A. Lippert, P. Stadler,
Bonn, 2009: 351-384.

Pernicka 1999 — E. Pernicka, Trace Element Fingerprinting of Ancient Copper: A Guide to Technology or
Provenance, in: Metals in Antiquity, eds. S. M. Young, P. Budd, A. M. Pollard, R. A. Ixer, British Archaeo-
logical Reports, Oxford, 1999: 163—171.

153



Papers in Honour of Rastko Vasi¢ 80" Birthday

Pernicka 2014 — E. Pernicka, Provenance determination of archaeological metal objects, in: Archaeomet-
allurgy in Global Perspective — Methods and Syntheses, eds. B. Roberts, C.Thornton, New York, 2014:
239-268.

Pernicka et al. 1993 — E. Pernicka, F. Begemann, S. Schmitt-Strecker, G.A. Wagner, Eneolithic and Early
Bronze Age copper artefacts from the Balkans and their relation to Serbian copper ores, Praehistorische
Zeitschrift 68: 1-54.

Peroni 1970 — V. B. Peroni, Die Schwerter in Italien, PBF 1V/1, Munich, 1970.

Primas und Pernicka 1998 — M. Primas, E.Pernicka, Der Depot fund von Oberwilflingen. Neue Ergebnis-
sezur Zirkulation von Metallbarren, Germania 76: 35-65.

Sabatini 2016 — S. Sabatini, Late Bronze Age Oxhide And Oxhide-like Ingots from areas other than the
Mediterranean: Problems and Challenges, Oxford Journal of Archaeology 35(1): 29-45

Sayre, Aslihan Yener, Joel 1995 — E. V. Sayre, Y. Aslihan Yener, E. C. Joel, Oxhide Ingots, Recycling and
the Mediterranean Metals Trade, Journal of Mediterranean Archaeology 8: 45-53.

Shalev 2004 — S. Shalev, Swords and Daggers in Late Bronze Age Canaan, PBF 1V/13, Stuttgart, 2004.
Stavropoulou Gatsi ez al. 2012 — M. Stavropoulou Gatsi, R. Jung, M. Mehoefer, Tafos “Mykinaiou” po-
lemisti ston Kouvara Aitoloakarnanias. Proti Parousiasi, in: Athanasia: The Earthly, the Celestial and the
Underworld in the Mediterranean from the Late Bronze and Early Iron Age, eds. N. Ch. Stampolidgs, A.
Kanta, A. Giannikour€ , Heraklio, 2012: 247-265.

Tomas 2010 — H. Tomas, The World Beyond the Northern Margin: The Bronze Age Aegean and the East
Adriatic Coast”, in: Archaic State Interaction: The Eastern Mediterranean in the Bronze Age, eds. W. A.
Parkinson, M. L. Galaty, Santa Fe, 2010: 181-212.

TrampuZz-Orel 1996 — N. Trampuz-Orel, Spectrometric Research of the Late Bronze Age Hoard Finds,
in: Hoards and Individual Metal Finds from the Eneolithic and Bronze Ages in Slovenia, ed. B. Terzan,
Ljubljana, 1996: 165-243.

154



Papers in Honour of Rastko Vasi¢ 80" Birthday

List of authors / Cnucak ayropa

Stefan Alexandrov
National Institute of Archaeology and Museum
Bulgarian Academy of Sciences
2 Saborna Str.
1000 Sofia, Bulgaria
stefanalexandrov(@abv.bg

Dragana Antonovi¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/1V
11000 Belgrade, Serbia
d.antonovic.960@gmail.com

Tiberius Bader
Max Eyth Str. 12
71282 Hemmingen, Deutschland
tib.bader@web.de

Martina Blec¢i¢ Kavur
Univerza na Primorskem, Fakulteta za
humanisti¢ne Studije, Titov trg 5
6000 Koper, Slovenia
martina.blecic.kavur@upr.si

Jan Bouzek
Charles University
Smetanovo nabiezi 6
11001 Prague, Czech Republic
Jan.Bouzek@ff.cuni.cz

Dragan Bozi¢
Znanstvenoraziskovalni center SAZU
Institut za arheologijo
Novi trg 2
SI-1000 Ljubljana, Slovenija
dragan.bozic@zrc-sazu.si

Hrops Buktoponu bpysiko
Opecckuil apxeoaorndeckuil My3ei
HanmonanbHoll akaeMuu HayK YKpauHbl
JlamxeponoBckas yn.4
65026 Onecca, Ykpanna
ibruyako@yandex.ru

Aleksandar Bulatovi¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/1V
11000 Belgrade, Serbia
abulatovic3@gmail.com

Marko Dizdar
Institute of Archaeology
Ljudevita Gaja 32
10000 Zagreb, Croatia
marko.dizdar@iarh.hr

Katarina Dmitrovic¢
Narodni muzej Cagak
Cara Dusana 1
32000 Cacak, Serbia
katarina.dmitrovic@gmail.com

Aca Dordevi¢
National Museum in Belgrade
Trg Republike 1a
11000 Belgrade, Serbia
a.djordjevic@narodnimuzej.rs

Vojislav Filipovi¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/1V
11000 Belgrade, Serbia
vfilipovl@gmail.com

Blagoje Govedarica
Institut fiir Prahistorische Archaologie

der FU Berlin, c/o Eurasien Abteilung des DAI

Im Dol 2-6, Haus II
14195 Berlin, Germany
blagoje.govedarica@dainst.de

Mitja Gustin
profemeritus
Pusterla 7
6330 Piran, Slovenia
mitja.gustin@upr.si

T Bernhard Hinsel
Institut fiir Prahistorische Archéologie,
Freie Universitat
Fabeckstrafie 23-25
14195 Berlin, Deutschland

Aleksandar Kapuran
Institute of Archaeology, Belgrade
Knez Mihailova 35/1V
11000 Belgrade, Serbia
a.kapuran@gmail.com

Boris Kavur
Univerza na Primorskem, Fakulteta za
humanisti¢ne $tudije, Titov trg 5
6000 Koper, Slovenia
boris.kavur@upr.si

Jovan Koledin
Muzej Vojvodine
Dunavska 35
21000 Novi Sad, Srbija
jovan.koledin@muzejvojvodine.org.rs

372



List of authors / Crincax aytopa

List of authors / Cniucak ayropa

Mupocaas /I. JIazuh

Yuusep3uret y beorpany, ®unozodcku pakynrer,
Opespeme 3a apXxeosoryjy, ApXeoJomKa 30upKa

Yuka Jbyouna 18-20
11000 Beorpaz, Cpbuja
mdlazic@gmail.com

Ljuben Leshtakov

National Institute of Archaeology with Museum,

Bulgarian Academy of Sciences
Sofia, 2 Saborna str.
1000 Sofia, Bulgaria
1 leschtakow(@abv.bg

Marija Ljustina

Univerzitet u Beogradu, Filozofski fakultet

Odeljenje za arheologiju
Cika-Ljubina 18-20
11000 Beograd
mljustin@f.bg.ac.rs

Daria LoZnjak Dizdar
Institut za arheologiju
Ljudevita Gaja 32
10000 Zagreb, Hrvatska
dldizdar@iarh.hr

Predrag Medovi¢
Narodnog fronta 71
21000 Novi Sad, Serbia

Dragi Mitrevski
Ss. Cyril and Methodius University
blvd. Goce Delcev 9
1000 Skopje, Macedonia
dragimit@yahoo.com

Ognjen D. Mladenovi¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/IV
11000 Belgrade, Serbia
mladenovic40@gmail.com

Kristina Mihovili¢
Arheoloski muzej Istre
Carrarina ulica 3
52100 Pula, Hrvatska
kristina.mihovilic@ami-pula.hr

373

Barry Molloy
School of Archaeology
University College Dublin
Newman Building
Dublin 4, Ireland
barrymolloy@gmail.com

JoBuua CTaHKOBCKH
T. Tymba 88/4-21
1100 KymanoBo, Makenonuja
stankovskijovica@yahoo.com

Milorad Stojié¢
Milutina Milankovi¢a 28
11000 Beograd, Srbija
milestojic@gmail.com

Marija Svilar
Institute of Archaeology, Belgrade
Knez Mihailova 35/IV
11000 Belgrade, Serbia
marijasvilar@yahoo.com

Josip Sari¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/IV
11000 Belgrade, Serbia
josips@eunet.rs

Biba TerZan
Filozofska fakulteta, Univerza v Ljubljani
ASkerceva cesta 2
1000 Ljubljana, Slovenia
biba.terzan@ftf.uni-lj.si

Jenuc Tomanx
YHuBepcuteT «Bpiciiasi aHTPONOJIOrHUeCKasi IIKOJIa»
3umOpymyii 10a
2024 Kumuues, Mosgosa
denis.topal@gmail.com

Selena Vitezovi¢
Institute of Archaeology, Belgrade
Knez Mihailova 35/IV
11000 Belgrade, Serbia
selenavitezovic@gmail.com



