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Upotreba bakra i razvoj metalurgije na susjednim
zemljopisnim podru¢ijma imao je odraz na danas-
nje podrucje Bosne i Hercegovine kroz drustvena
kretanja i kontakte, a ¢iji je impuls izmedu ostalog
uvjetovan i potragom za rudnim sirovinama. Sto-
ga se na podrucju danasnje Bosne i Hercegovine
proces metalizacije razvija u okviru metalurske
tradicije onih druStvenih zajednica koje s vreme-
nom zauzimaju i naseljavaju ovo podrugje. Prvi
metalni (bakreni) predmeti koji su cirkulirali Sirim
regionalnim podru¢jem kroz razmjenu, trgovinu i
drustvena kretanja pronasli su se kao rijetki i slu-
¢ajninalaziina podrucju Bosne i Hercegovine. Oni
najraniji svjedote o samim pocetcima upotrebe i
poznavanja metala te njegovu postupnom uvode-
nju u materijalnu kulturu prapovijesnih zajednica.
Najranijem poznavanju ne samo metala ve¢ i me-
talnih izradevina svjedoce nalazi iz srednje Bosne
u obliku sitnih izradevina - nakita (bakrenih perli),
koji su svoje mjesto u okviru neoliti¢kih kulturnih
zajednica na lokalitetima Obre I, Obre Il i Butmir
(Benac 1979: 371, 374) pronasli vjerojatno kao uvo-
zni materijal posredovanjem razmjene i trgovine.
Najranija zabiljeZena pojava upotrebe ili poznava-
nja bakrana podrucju BosneiHercegovine potjece
s lokaliteta Obre I u sloju s materijalom koji upucu-
jenaranu fazu urazvojulokalne kakanjske kulture
(Gimbutas 1974: 11; Sterud & Sterud 1974: 258) gdje
fragment malahitne perle, zabiljeZzen u kontekstu
kuce pokazuje vrlo rano poznavanje metala ovoga
podrucja iz sredine 6. milenija pr. Kr. (Gimbutas
1974: 22, 358). Sitni bakreni nalazi i fragmenti me-
tala prepoznatisu i zabiljezeniinalokalitetu Obre
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The use of copper and the development of metal-
lurgy in the neighboring geographical regions
reflected on today’s territory of Bosnia and Her-
zegovina through social movement and contacts
that were, among other things, spurred by the
search for sources of ore. Hence, in today’s Bosnia
and Herzegovina, the process of metallization de-
veloped within the framework of the metallurgi-
cal tradition of social communities that, in time,
conquered and inhabited this area. The first metal
(copper) finds that circulated in the wider region
through exchange, trade and social movements
were also recorded on the territory of Bosnia and
Herzegovina as chance and individual finds. The
earliest finds attest to the very beginnings of us-
ing and working with metal, and its gradual influx
into the material culture of prehistoric communi-
ties. The earliest evidence of using not only metals,
but also metal artifacts, in central Bosnia appears
in the form of small artifacts - jewelry (copper
beads) that found their place within the scope of
Neolithic cultural communities at the sites Obre |,
Obre Il and Butmir (Benac 1979: 371, 374), probably
as material imported through trade and exchange.
The earliest recorded use of copper in Bosnia and
Herzegovina originates from the site of Obre I, and
was discovered in a layer that also contained mate-
rial ascribed to the early phases of the local Kakanj
culture (Gimbutas 1974: 11; Sterud & Sterud 1974:
258). The fragment of a malachite bead, recorded
within a house, indicates a very early use of metal
in this area, dated to the 6" millennium BC (Gimbu-
tas 1974:22,358). At the same time, tiny copper finds
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Slika/ Figure 1. Plo¢a samorodnog bakra, Va-
res, BiH /A plate of native copper, Vare$, B&H
(prema/ after: Operta 2009).

I, u slojevima kasne butmirske kulture na sto je
sporadi¢no ukazao Benac(1971: 267). Vec¢ina bakre-
nih nalazaiz ovoga periodarezultat je proizvodnje
koja se temelji na tehnici hladnog kovanja, koja je
duboko utemeljena u tradiciji neoliti¢cke, odnosno
liticke industrije pa je ova najranija bakrena proi-
zvodnja rezultat jednostavnog modeliranja sitnih,
odnosno ornamentalnih predmeta.

S vremenom kada metalurska aktivnost pocinje
poprimati sve vec¢u vaznost u ekonomskom i gos-
podarskom aspektu, a metalurSke zajednice mi-
griraju u potrazi za rudnom sirovinom, pocela se
razvijati aktivnija samostalna i lokalna proizvod-
nja Sireg opsega o ¢emu svjedoce raznovrsni me-
talurdki nalazi na nasem podru¢ju. Na podrucju
isto¢ne Bosne koja u kulturnom smislu pripada
isto€nobosanskoj varijanti vin¢anske kulture ve¢
se odvijala metalurska aktivnost koju vezujemo uz
naselja Gornje i Donje Tuzle i to u mladim, eneo-
litickim fazama. U stratumima 1 i Il koji pripada-
ju mladim slojevima vin¢anske kulture u Gornjoj
Tuzli zabiljezeni metalni i arheometalurski nalazi
svjedoCe o ranom razvoju i poznavanju metalur-
Ske aktivnosti na podru¢ju Bosne i Hercegovine
(Covi¢ 1961; Glumac & Todd 1987; 1991; 11-12, sl. 4;
Radivojevi¢ et al. 2010: 2778; Radivojevi¢ 2015; Ra-
divojevi¢ & Rehren 2016; Radivojevi¢ & Gruji¢ 2017).
Ova dva stratuma u cjelokupnoj stratigrafiji loka-
liteta, upucuju na vrlo bogat i raznovrstan kultur-
ni materijal $to je, kako se ¢ini, rezultat snaznog
ekonomskog razvoja naselja u ovom periodu, kada
je naselje najvjerojatnije obuhvadalo i najvecu
povrsinu te doZivjelo svoj procvat (Covi¢ 1961: 94).
Nalazi s ovoga lokaliteta povezani su s procesima
proizvodnje u okviru industrije bakra, a komplek-
snost metalurSke aktivnosti ogleda se u razlicitoj
vrsti arheometalurSkog materijala. Stoga se meta-
lurSka djelatnost podrugja istoCne Bosne odvijala
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and metal fragments were discovered and recorded
at the Obre Il site, in the layers of the late Butmir
culture, as sporadically mentioned by Benac (1971:
267). Most copper finds from this period are the re-
sult of production, based on the technique of cold
casting that was well-founded in the tradition of
the Neolithic, i.e. stone industry, so that this earli-
est copper production was the result of the simple
modeling of very small, ornamental, objects.

In time, as the metallurgical activities started to
gain importance in an economic sense, and met-
allurgical communities migrated in search of raw
ores, a more active, independent and local wider-
range production started to develop, as attested to
by various metallurgical finds from the region. In
eastern Bosnia, which can, culturally, be ascribed
to the eastern Bosnian variant of the Vinca culture,
already entailed metallurgical activities that can be
connected with the settlements at Gornja and Don-
jaTuzlain the younger, Eneolithic phases. Strata Ill
and Il at Gornja Tuzla, ascribed to the younger lay-
ers of the Vin¢a culture, yielded metal and archaeo-
logical metal finds that speak in favor of an early
development and use of metallurgical activities
in Bosnia and Herzegovina (Covi¢ 1961; Glumac &
Todd 1987; 1991: 11-12, fig. 4; Radivojevi¢ et al. 2010:
2778; Radivojevi¢ 2015; Radivojevi¢ & Rehren 2016;
Radivojevi¢ & Gruji¢ 2017). Out of the entire stratig-
raphy of the site, these two strata point to a very
rich and diverse cultural material that, as it seems,
resulted from a strong economic growth of the set-
tlement in this period, when the settlement prob-
ably covered the largest area and was prosperous
(Covi¢ 1961: 94). The finds from this site are connect-
ed to the production processes of copper industry,
and the complexity of metallurgical activities can
be seen through the different kinds of archaeologi-
cal material made of metal. Therefore, the metal-
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u tradicijivin¢anske kulture, samostalno i nalokal-
noj razini, u opsegu koji je zadovoljavao potrebe
za bakrom i bakrenim izradevinama u vremenu
4400 pr. Kr. (Radivojevi¢ & Rehren 2016).

U razmatranju prapovijesnog rudarstva i talio-
ni¢arstva na podrucju Bosne i Hercgeovine Vejsil
Cur¢i¢ prvi upucuje na znacenje nalaza iz Donje
Tuzle, posudice, mlade faze vinCanske kulture, a
na ¢ijem su dnu pronadeni ostaci mineralne me-
talicne mase, Sto je rezultat pokusaja topljenja
komada olovnog sjajnika-galenita (Cur¢i¢ 1908: 82,
T. I: 15; Covic¢ 1961: 98, T. X; 13-15, sl. 16; Benac 1964:
95, 133; Covic¢ 1984). Izdvajanje male koli¢ine olov-
nog oksida i sumpora zbog nedovoljno dostatne
temperature za potpuno topljenje metala, Cur¢i¢
je protumacio kao eksperimentalni i najraniji po-
kusaj dobivanja olova (Curci¢ 1908: 84; 1930: 408).
Ipak, nalazi bakrenog minerala malahita iz Donje
Tuzle mogu sugerirati na jos stariju upotrebu ruda
i mogucu metalurSku djelatnost u okviru starije
faze vin€anske kulture na podru¢ju Bosne i Herce-
govine.

Sustavnijaistrazivanja badenske kulture rezultira-
lasuisaznanjem daje ovakultura pored bakrenih
nalaza poznavala i primjenjivala metalursku, lje-
vacku djelatnost koja se koristila sulfidnom bakre-
nom rudom. Metalurdki centri badenske kulture
na podrucju Brodskog Posavlja, Salos u Donjoj Vrbi
i Okukalj kod Donje Bebrine, na osnovi arheometa-

lurgical activitiesin eastern Bosnia occurred within
the tradition of the Vin¢a culture, individually and
locally, and to an extent that satisfied the needs
for copper and copper artifacts around 4400 BC
(Radivojevi¢ & Rehren 2016).

When studying prehistoric mining and smelting in
Bosnia and Herzegovina, Vejsil Cur¢i¢ was the first
to pint out the significance of the finds from Donja
Tuzla - small vessels of the Vinca culture with trac-
es of mineral metallic mass at their base, created
as a result of an attempt to melt a piece of a lead
sulfide - galena (Cur¢i¢ 1908: 82, PI. I: 15; Covic¢ 1961:
98, PI. X:13-15, fig. 16; Benac 1964: 95, 133; Covi¢ 1984).
Cur¢i¢ described the extraction of a small amount
of lead oxide and sulfur, due to temperatures that
were insufficiently high to fully melt the metal, as
an experimental, and the earliest attempt to ob-
tain lead (Curci¢ 1908: 84; 1930: 408). However, the
finds of the copper mineral malachite from Donja
Tuzla indicate an even earlier use of ores, and pos-
sible metallurgical activities within the context of
the older phase of the Vinc¢a culture in Bosnia and
Herzegovina.

The more systematic study of the Baden culture re-
vealed that this culture, in addition to copper finds,
also knew and used metallurgical, smelting, activi-
ties based on the use of sulfide copper ore. The ar-
chaeological material made of metal from the met-
allurgical centers of the Baden culture in the Brod-

Slika/Figure 2. Donja Tuzla, posuda s ostacima galenita, Zemaljski muzej BiH / Donja Tuzla, a vessel with traces of galena, National Museum of B&H.

COPPER AGE IN NORTHERN CROATIA BACK TO THE PAST
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Slika / Figure 3. Tetraedrit sa sideritom, Maskara, Gornji Vakuf, BiH /
Tetrahedrite with siderite, Maskara, Gornji Vakuf, B&H (prema / af-
ter: Operta 2009).

lurSkog materijala pokazuju vrlo razvijenu meta-
lurgiju bakra koja je zbog potrebe za sulfidnim ba-
krenim mineralima najvjerojatnije bilai prostorno
organizirana na Sirem zemljopisnom podrucju
(Lozuk 1995: 55; Durman 2000; 2006: 30). U tom smi-
slu je podrucje Bosne i Hercegovine koje obiluje
sulfidnom rudom vjerojatno bilo primarno i najbli-
Ze izvoriSte ovoga bakrenog minerala za potrebe
badenske metalurgije na podru¢ju SlavonijeiSireg
njezinog podrucja. Putovi koji su vodili do rudnih
izvorista na podrucju Bosne, osobito rije¢ne doline
Vrbasa i Bosne, predstavljaju najznacajnije komu-
nikacijske smjerove sa srednjobosanskim rudnim
podru¢jem o ¢emu svjedoce i pozicije badenskih
lokaliteta na podru¢ju Bosne i Hercegovine.

Tijekom probnih arheolo$kih iskopavanja 1958. i
sustavnih 1960. godine na lokalitetu Pivnica kod
Ozaka definirana je kostola¢ka kultura u okviru
starijeg stratuma (Benac 1962: 22) gdje je u sondi
3 zabiljeZzena i veca kostolacka kuca s dvije faze
izgradnje. |z starije faze kuce pored centralnog
ognjista zabiljeZena je jama (C) koja je sluZila kao
ostava ili otpadna jama. Pored velike koli¢ine gru-
be i fine keramike u jami je zabiljeZzena i jedna ba-
krena igla (kako ju Benac definira) ¢etvrtastog, u
gornjem dijelu proSirenog presjeka s trnom (Benac
1962:24,27,T.X:11),aradi se o bakrenom Silu kakva
su poznata i s drugih lokaliteta kostolacke kultu-
re. Osim ovoga nalaza, tijekom iskopavanja 1960.
godine zabiljeZzeno je jo$ jedno cjelovito i nekoliko
ulomaka bakrenih Sila istog tipa (Benac 1962: 27).
Ovinalazis podru¢ja Bosne i Hercegovine mogu se
usporediti s onima zabiljezenim na kasnobakreno-
dobnom naselju bakovo - Franjevac (Balen 2011:
121, kat. 1, 3, 5) te u kostolackom naselju u Gomola-
vi (Petrovic¢ & Jovanovic 2002: 281-284).
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sko Posavljeregion, Salo$in Donja Vrba and Okukalj
near Donja Bebrina, point to a well-developed cop-
per metallurgy that was, due to the need for sulfide
copper minerals, most probably spatially organized
over a wider geographical region (Lozuk 1995: 55;
Durman 2000; 2006: 30). In that sense, the territory
of Bosnia and Herzegovina, which is abundant in
sulfide ore, was probably the primary and the clos-
est source of this copper mineral used in the Baden
culture metallurgy in Slavonia and the wider area.
Theroutes that connected the sources of orein Bos-
nia, especially in the Vrbas and Bosna River valleys,
and the mining regions in central Bosnia, were the
most significant communication paths, as attested
to by the position of sites of the Baden culture in
Bosnia and Herzegovina.

The 1958 test, and the 1960 systematic excavations
of the Pivnica near 0dzZak site yielded finds of the
Kostolac culture (Benac 1962: 22), when a larger
house of the Kostolac culture with two phases of
construction was foundin trench 3. The older phase
of the house yielded a pit (C), situated next to the
central hearth, that was used as a pantry ora waste
pit. In addition to the large amounts of coarse and
fine pottery, the pitalso yielded a copper needle (as
defined by Benac) with a square cross-section on
the upper part, and a shaft (Benac 1962: 24, 27, PI.
X:11). However, it is a copper awl the likes of which
have been discovered at other sites of the Kostolac
culture. In addition to this find, the 1969 excava-
tions yielded another complete and several frag-
mented copper awls of the same type (Benac 1962:
27).These finds from Bosniaand Herzegovina can be
compared to those recorded at the Late Eneolithic
site of Dakovo-Franjevac (Balen 2011: 121, cat. 1,3, 5)
and from the settlement of the Kostolac culture at
Gomolava (Petrovi¢ & Jovanovic 2002: 281-284).

By far a more tangible record of metallurgical ac-
tivities in Bosnia and Herzegovina can be seen
in the material of the Vucedol culture. When this
cultural community stabilized and produced finds
that can definitively be described as metallurgical
produce, four sites in Bosnia and Herzegovina (the
Zecovi hillfort near Prijedor, Debelo Brdo near Sara-
jevo, the Alihodze hillfort in the Bila valley, Velika
gradina in Varvara) reveal the development and
degree of local copper metallurgy. Although the
first finds of the Vu¢edol cultural group had been
discovered already at the end of the 19" century at
Debelo Brdo, only the more extensive excavations
conducted after those at the Hrustovada cave in
1939 (Benac 1948; 1950; 1964: 136-147), would point
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Daleko konkretnija dokumentiranost metalurske
djelatnosti na tlu Bosne i Hercegovine dolazi s
materijalnom ostavstinom nosilaca vucedolske
kulture. Stabilizacijom ove kulturne zajednice te
nalazima koji se sasvim pouzdano mogu odrediti u
skupinu metalurskih objekata, na Cetiri lokaliteta
u Bosni i Hercegovini (Gradina Zecovi kod Prijedo-
ra, Debelo Brdo kod Sarajeva, Gradina AlihodZe u
dolini Bile, Velika gradina u Varvari) moZe se pratiti
razvoj i stupanj domace bakrene metalurske indu-
strije. Premda su prvi nalazi vucedolske kulturne
grupe otkriveni ve¢ krajem 19. stoljec¢a na Debe-
lom Brdu, tek ¢e nesSto opseZnija istrazivanja koja
su uslijedila nakon iskopavanja pecine Hrustova-
¢a 1939. godine (Benac 1948; 1950; 1964: 136-147)
potvrditi znacenje ove kulturne skupine u okviru
metalurske industrije eneolitickog razdoblja Bo-
sne i Hercegovine. Ve¢ poznavanje metalurske
radionice na Vucedolu (Schmidt 1945: 206), i objav-
ljivanje metalurskog pribora i bakrenih nalaza iz
Ljubljanskog barja (KoroSec & Korosec 1969: 20-21)
znacajnije su potaknuli izu¢avanje metalurske
djelatnosti grupe 3to ¢e se s vremenom odraziti i
na podru¢je ove kulture juzno od Save. Od 70-tih
godina 20. stoljeca polako ¢e se neki stariji, do-
tad nedeterminirani nalazi revidirati i pouzdano
opredijeliti skupini metalurSkih objekata, ¢ime se
povecava broj specificnih metalurskih artefaka-
ta paim se i sasvim konkretno pronalazi mjesto i
funkucija u fundusu arheoloskog materijala (Co-
vi¢ 1976; Durman 1983; 1988; 2006; Zeravica 1993).
Najznacajniji nalazi koji konkretno upucuju na
metalursku djelatnost pa i na moguce metalur-
Ske centre ove kulturne zajednice u Bosni i Her-
cegovini ve¢ su poznati i viSe puta interpretirani s
gradina u Zecovima kod Prijedora, Debelog brda u
Sarajevu, AlihodZa kod Travnika i Velike gradine u
Varvari. Premda dosadasnji poznati nalazi vezani
uz metalurgiju vu¢edolske kulture na podrucju Bo-
sneiHercegovineinisu osobito brojni, tehnoloske
karakteristike metalurSskog materijala, posebno
kada je rije¢ o nalazima kalupa ili sopalja, sasvim
jasno ukazuju na stupanj razvoja metalurgije ba-
kra te domete bakrene industrije koja se odvijalau
tradiciji vucedolske kulturne zajednice.

Najjuznije nalazisSte vucedolske kulture na podru¢-
ju Bosne i Hercegovine poznato je na Debelom
brdu u Sarajevu. Metalur3ki nalazi bili su poznati
jos s kraja 19. stolje¢a i objavljeni u izvjestajima F.
Fiale (1894:107-124,sl. 2, T. VIII: 9,11, 12) koji konsta-
tira da je na Debelom brdu postojala raznovrsna
i Ziva zanatska djelatnost i to ne samo u Zeljezno
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to the significance of this cultural group when it
came to the metallurgy of the Eneolithic period in
Bosnia and Herzegovina. The previously discovered
metallurgical workshop from Vuledol (Schmidt
1945: 206), and the publication of metallurgical
equipment and copper finds from Ljubljansko barje
(KoroSec & KoroSec 1969: 20-21), had a more signifi-
cant impact on the study of the group’s metallurgi-
cal activities that were, in due time, reflected on
the territory occupied by this culture south of the
Sava River. Starting from the 1970s, some older, but
previously undetermined finds have been reevalu-
ated and definitively ascribed to the group of met-
allurgical objects, thereby increasing the number
of specific metallurgical artifacts that found their
place and function in the archaeological material
(Covi¢ 1976; Durman 1983; 1988; 2006; Zeravica 1993).
The most significant finds that definitively point to
metallurgical activities, as well as to possible met-
allurgical centers of this cultural group in Bosnia
and Herzegovina, are well-known, and were record-
ed at the following sites: the Zecovi hillfort near
Prijedor, Debelo brdo in Sarajevo, Alihodza near
Travnik, and Velika gradina in Varvara. Although the
previously known finds related to the metallurgy of
the Vutedol culture in Bosnia and Herzegovina are
not numerous, the technological characteristics of
the metallurgical material, especially in the case of

Slika/ Figure 4. Nalazi kalupaisopaljas lokaliteta AlihodZe i Varvara,
Zemaljski muzej BiH / Molds and nozzles of bellows from Alihodze
and Varvara, National Museum of B&H (prema / after: Covi¢ 1977;
Zeravica 1993).
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doba, veciranije (Fiala 1894: 124-125). 1z ovog nase-
obinskog kompleksa potjece nesto veci, ali razno-
likiji broj metalurskog pribora na osnovi kojega se
moZe sagledati i neSto konkretnija slika o bakre-
noj industriji koja se odvijala u okviru juznobosan-
skog tipa vucedolskog kulturnog kompleksa. Nala-
zi kalupa i metalurskog pribora - sopalja u naselju
ukazuju na metalursku djelatnost koja se ocito
odvijala kroz sve neophodne procese bakrene in-
dustrije, a koja podrazumijeva obradu rudne siro-
vine u naselju i ljevacku djelatnost do konacnog
proizvoda. Ovakav istovjetni obrazac metalurske
aktivnosti poznat je i s gradine Zecovi u Prijedoru.
Posebno se to odnosi na nalaze keramickih nasta-
vaka za puhaljke - sopalje, koji su s dva primjerka
zastupljeni i u naseobinskom lokalitetu Debelo
brdo. Upravo specifi¢nost ovih nalaza omogucuje
rekonstrukciju i stupanj metalurske aktivnosti, od-
nosno nacina termalne obrade bakrene mineralne
sirovine koja se i na Debelom brdu kao i na Zeco-
vima odvijala u otvorenim ognjistima. Repertoar
nalaza kalupa s Debeloga brda ukazuje i na razno-
liku proizvodnju bakrenih predmeta, a najcesci su
kalupi za sjekire s jednom oStricom i cilindri¢nim
produzetkom za nasad drska (Fiala 1894: 118, sl. 12;
Covi¢ 1976: 109, T. II: 1-3; Durman 1983: 32; Zeravi-
ca 1993: 27, T. 8: 84-86) koje su i naj¢esci repertoar
ostava.

Najveci broj bakrenih alatki s podrucja Bosne i
Hercegovine u okviru vuc¢edolskog kulturnog kom-
pleksa pripada slucajnim ili pojedinac¢nim nalazi-
ma te nalazima iz ostava. Serijska proizvodnja i
tehnikalijevanjaudvodijelne kalupe metalurskaje
inovacija koja se primjenjivala i na prostoru vuce-
dolskoga kulturnog kompleksa s kojom zapocinje
i izrada novog tipa oruda - sjekira sa cilindri¢nim
produZetkom za nasad drska i jednom ostricom,
odnosno sjekire tipa Kozarac. Redovito se javljaju
u ostavama ili kao pojedinacni, slu¢ajni nalazi. 1z
dosad poznatih ostava, sjekire ovoga tipa mogu
se javljati zajedno, odnosno na podrucju Bosne
i Hercegovine iskljucivo s plosnatim lepezastim
sjekirama - tipa Grica. Sjekire s jednom oStricom
i cilindri¢nim produzetkom za nasad drska - tipa
Kozarac (Zeravica 1993: 24-26) s podru¢ja Bosne
i Hercegovine poznate su iz ostava: Kozarac kod
Prijedora (Truhelka 1907), Gri¢a kod Mrkonji¢ Gra-
da (Truhelka 1906; Zeravica 1993: 22, 27), Vranovici
i Lohinja kod Gracanice (Covi¢ 1957; Durman 1983:
41;Zeravica 1993: 28). Nalazi ostava s ve¢im brojem
istovjetnih bakrenih predmeta, najcesce sjekira,
mogu sugerirati na robu namijenjenu prodaji ili
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molds or the nozzles of bellows, clearly point to the
degree of development of copper metallurgy, and
the achievements of the copper industry that took
place within the tradition of the Vucedol cultural
group. The southernmost site of the Vucedol cul-
turein Bosniaand Herzegovina was recorded at De-
belo brdo in Sarajevo. Metallurgical finds had been
known from the end of the 19*" century, and were
published in F. Fiala’s reports (1894: 107-124, fig. 2,
PI. VIII: 9, 11, 12), wherein he concluded that Debelo
Brdo was a place where a diverse and lively craft-
ing activities were happening, and not only during
the Iron Age, but also prior to it (Fiala 1894: 124-125).
This settlement complex yielded a larger, but more
versatile, number of metallurgical equipment that
can serve as the basis for the study of a more tan-
gible image of copper industry that took place in
the context of the southern Bosnian type of the
Vucedol cultural complex. Finds of molds and met-
allurgical equipment, such as nozzles of bellows,
suggest metallurgical activities that evidently cov-
ered all of the necessary processes of copper indus-
try, including ore processing within the settlement,
and smelting activities that led to the creation of
the final product. The same pattern of metallurgical
activities was also recorded at the Zecovi hillfortin
Prijedor, especially when discussing the ceramic
endings of bellows - nozzles, two of which were
found at the settlement of Debelo brdo. Precisely
the specificity of these finds allows for the recon-
struction of the degree of metallurgical activities,
i.e. the ways in which copper raw materials were
thermally processed, noting that it took place in
open hearths at both Debelo Brdo and Zecovi. The
repertoire of mold from Debelo Brdo also reveals
the versatile production of copper objects, and
the most common molds were used to make axes
with a single blade and a cylindrical protrusion for
hafting (Fiala 1894: 118, fig. 12; Covi¢ 1976: 109, PI. II:
1-3; Durman 1983: 32; Zeravica 1993: 27, PI. 8: 84-86),
which are also the most common find in hoards.

Most copper tools from Bosnia and Herzegovina
that can be ascribed to the Vucedol cultural com-
plex are chance and individual finds, or were parts
of hoards. Serial production and the technique of
casting in bipartite molds are metallurgical inno-
vations that were applied on the territory of the
Vucedol cultural complex, and that also led to the
production of a new type of tool - axes with a cylin-
drical protrusion for hafting and a single blade, i.e.
the Kozarac type of axe. These are a common find
in hoards, as well as a common individual, chance
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Slika / Figure 5. Ostava Gri¢a kod Mrkonji¢ grada / The Gri¢a hoard
near Mrkonji¢ grad (foto / photo: A. Sahbaz).

nacin prenosenja sirovina iz podru¢ja lezista ruda
u krajeve gdje leZista nije bilo, a gdje je postojala
potreba za bakrenim izradevinama (TeZak-Gregl
2006: 38). Tako se sve viSe pojava ovakvih tipova
sjekira u ostavama moze sagledati i u funkciji in-
gota ili poluproizvoda 5to je uvelike olakSavalo
transport metalne sirovine do udaljenih radionic-
kih centara.

Poznavanje metalurske aktivnosti vucedolske
kulture na podrucju Bosne i Hercegovine odraz
je dosad poznatog i analiziranog metalurskog
materijala, koji je rezultat i tek djelomi¢na slika
stanja istrazenosti ove kulture na nasem podruc-
ju. Premda ne toliko brojni, ovi nalazi s podru¢ja
Bosne i Hercegovine ipak pokazuju stupanj razvo-
ja metalurske aktivnosti koja je bila u skladu s op-
¢om metalurskom slikom vucedolskoga kulturnog
kompleksa. Potraga za novim rudnim izvorima po-
krenula je migraciju ove kulture upravo radi odr-
Zavanja metalurske tradicije koja je predstavljala
jednu od vaZznijih grana ekonomske strukture. S
druge strane tehnoloski napredak u metalurgiji
vucedolske kulture rezultirao je i potrebom za ve-
¢om koli€nom metala 3to je zahtijevalo pronala-
zak i eksploataciju novih lezista koja osiguravaju
dovoljnu koli¢inu rudne sirovine, s obzirom na to
da je serijska proizvodnja ubrzala i kvantitativno
povecalaizraduidenti¢nih bakrenih alatki. Ove no-
vine koje je predvodila sve naprednija metalurska
tehnologija u kasnoj su fazi vucedolske kulture
rezultirale i pomicanjem metalurskih i radioni¢kih
sredista bakrene industrije koja su se na podrucju
Bosne i Hercegovine koncentrirala uglavnom u bli-
zinirudnih izvorairije¢nih komunikacija.

COPPER AGE IN NORTHERN CROATIA BACK TO THE PAST

find. Based on the hoards discovered so far, this
type of axe can appear, thatis, in Bosnia and Herze-
govina, exclusively alongside flat trapezoidal axes
of the GriC type. Axes with a single blade and a cy-
lindrical protrusion for hafting - the Kozarac type
(Zeravica 1993: 24-26) have been found in the follow-
ing hoards in Bosniaand Herzegovina: Kozarac near
Prijedor (Truhelka 1907), Gri¢ near Mrkonji¢ Grad
(Truhelka 1906; Zeravica 1993: 22, 27), Vranoviéi and
Lohinja near Gra¢anica (Covi¢ 1957; Durman 1983:
41; Zeravica 1993: 28). Hoards with a large number
of the same kind of copper find, most often axes,
canindicate goods that were prepared for trade, or
the modes of transporting raw materials from the
mines to places where there were no raw materials,
and where copper artifacts were required (TeZak-
Gregl 2006: 38). Hence, the increasing emergence
of these types of axes indicates that they could be
interpreted as ingots or semi-products that would
greatly alleviate the transport of metals to the dis-
tant workshop centers.

The knowledge on the metallurgical activities of
the Vucedol culture in Bosnia and Herzegovina is a
reflection of the published and analyzed metallur-
gical material, which is the result, and only a partial
image, of the state of research conducted on this
culture in the region. Although not numerous, the
finds from Bosnia and Herzegovina indicate the de-
velopmental degree of metallurgical activities that
were in line with the general metallurgical frame-
work of the Vutedol cultural complex. Searching for
new sources of ore sparked a migration of this cul-
ture precisely in order to preserve the metallurgical
tradition that was one of the most important parts
of their economic structure. On the other hand, the
technological advances in the metallurgy of the
Vucledol culture resulted in an increased need for
metals, which, in turn, required the discovery and
exploitation of new sources of raw materials that
would provide sufficient amount of ore, especially
because serial production sped up and increased
the production of identical copper tools. During
the late phase of the Vucedol culture, these novel-
ties, led by the increasingly advanced metallurgical
technology, resulted in a shift of metallurgical and
workshop centers that were, in Bosnia and Herze-
govina, mostly concentrated in the vicinity of ore
sources and river communication routes.
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