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TAINTED ORES AND THE RISE OF TIN BRONZES IN EURASIA,
C. 6500 YEARS AGO

The carliest tin bronze artefacts in Eurasia appear ¢. 5000 years ago, and
their production has been tentatively linked to the emergence of copper al-
loying in the Near East. Although most archaeologists agree that tin ores for
alloying were probably coming from Afghanistan, the widely established
model of early bronze making by alloying only remains fundamental and still
challenging issue in the evolution of Eurasian metallurgy.

The recent excavations in Plo¢nik, a Vinca culture site in south Serbia,
yielded a tin bronze metal sheet in the vicinity of a copper workshop at the
site. This object is securely dated to c. 4650 BC, which makes it the earliest
tin bronze object to date. Here we present results of compositional analysis
which indicate its origins from a complex tin ore, stannite, while microstruc-
tural examination demonstrates craftsman’s awareness of material properties
of the newly acquired metal. We suggest that decisions on selecting complex
copper and tin ores for bronze making were based on the appeal of black and
green ores, a visual aspect already confirmed as decisive for ores smelted to
extract copper, c. 5000 BC. Moreover, this discovery prompted revisiting of
fourteen insufficiently contextualised Chalcolithic tin bronze artefacts from
the Balkans, which set them analytically firmly into the 5" millennium BC.
Bronze artefacts from the 5™ millennium BC Balkans extend the record of
bronze making by nearly two millennia, challenging the conventional narra-
tive of the evolution of metallurgy.

I'opnana Jepemuh, Apxeosnomkn HHCTUTYT, beorpan
O TEXHOJIOTHJHU U3PAJTE MO3AYNYKUX ITOJHUX ITOAJIOTA
Y HEPUOAY KACHE AHTUKE Y HEHTPAJTHOBAJIKAHCKUM

PUMCKHUM ITPOBUHIINJAMA - HEKOJIMKO ITPUMEPA

OCHOBy CBAKOI' KBAJIUTCTHOT pUMCKOT' MO3aWKa YMHU HCTOBa MOAJIoTa.
(0] n3nIeay U HaUMHy NoCTaBJbakba MO3aUYKUX MOJ0BA PACIIOJIAKEMO MoAa-
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LMMa M3 aHTUYKHX M3Bopa, a Mely HajucupnHuje crnaga Burpyswuje, 1Bop-
CKH apXHTeKTa ABIyCTOBOT BpeMeHa. Jla O ce MO3auK MOCTaBHO, MOpaja
ce Hajmpe A00uTH uBpcTOoha Tia, KOMAamkeM U MOPaBHABAHEM, & MOTOM CY
MIPEKO TaKBe MOIOTe (Sfatumen) MOCTaBJbaHHU OOIYIHM Ka0 APEHAXHH CIIO],
HAKOH Yera je MOCTaBI/baH CI0j OJ YIOTpeOhaBaHOT KAMEHA U KPEYHOT MaJl-
tepa (rudus). Ha mera ce HacimojaBao nucleus oJ] MIIGBEHOT TIpaxa O] OleKa
WITH TeTyNa M Kpeya, JIOK je 3aBpIIHH Je0 MOAJIOTe YHHHO TakbU CII0j (HHOT
BITQKHOT MalTepa 3a UCIPTaBakhe MOTHBA M MIOCTABIbAhE MO3AaHUYKHX KOIIKHU-
112 OJ1 PA3IHYUTHX MaTepHjaa.

Y KacHOj aHTHIIM, KaJla CC aHAJIM3Yjy MOUTOTe OPOjHUX MO3aMKa U3 IICH-
TpanmHoOankacHux npoBuHnuja (Panonnia Secunda, Moesia Prima, Dacia
Ripensis, Dacia Mediterranea, Dardania), 3akbyuyje ce na ce Burpysuje-
Be MPENOpyKe YIIaBHOM HHCY TIONITOBANC, U Jla Cy YMECTO Ha TOIorama
nebspuHe 0ko 30 ¢cm, MO3auIU Cy MOYUBAJIU Ha OCHOBH off cBera 10-12 cm.

HajOpmxibuBHje MPUIPEMIBCHE TOAJIOTEe UMajy TCOMETPHUjCKU MO3aUIH
n3 Buna y Monranu u KoctuaOpoay y npounimju Cpenosemuoj laxkuju
(Dacia Mediterranea). Y MoHTaHu Cy 3a0eJIe:KeHa CBA YSTUPH CII0ja TIOJIO-
re, ca U3BECHUM MoandukanujamMa. Mosandapu w3 MoHTaHEe KOPUCTHITH CY
MpaKTHYHA 3HAhA M HCKYCTBA y YIOTPeOH BE3UBHUX CPEACTaBA KOl KPEUHOT
MaJITepa, TIe Cy yInoTpeOWIN )KUBOTHILCKY KpPB, MelIajyhu je ca Kpedom u
meckoM, Kako Ou ce jmobuita mTo upirha nomiora 3a Mo3auk. Koa Mo3anka
n3 KoctuaOpona, ymecto pyayca nocrojaia cy JiBa clioja HykKJeyca, Hajipe
OJ1 MajTepa U MPBJbCHE OIEKe, M MOTOM pefia OMeKa YPOCHUX Y MalTep.
CnuyHO OBOM MO3aHKy, M MO3auIn u3 rpal)eBuHe ca oktoroHoM u3 Hawca cy
MMaJIi TPOCIIOjHY TIOJUIOTY.

Teopiu Mo3anka y rpaljeBunu y ['agaTuHy, HUCY BOJIHMIN payyHa O Mpa-
BUITHOM TMOCTaBJbatby MOJIOra. M30CTaBUBIIH CTATYMEH U PYIYC, Ha TIO0 Cy
JIMPEKTHO MOCTABUIIM HYKJICYC HeyjeqHadeHe neOsbuue 4-8 cm, mpeko Kor
Cy HaHEJM TaHKH CJI0j Kpeya U TecKa 3a ypamame Tecepa. Hajapactuanuju
MpUMEP Y OBOM CMHCIY — HEMOIITOBAkhE TEXHUKE MPaBIbCHha UBPCTE MO/I-
JIOTe 32 MO3aMK HaJa3uMO KOJ MaJor MO3aWyKOr' 110Jba Ha MecTy aMOoHa
LpKBe-Karene Ha Meaujanu, /e ¢y y TaHKy MalTepHY KOIIYJBUILY TUPEKTHO
MoJIaraHe CEeKYHIApHO CaKyIJbeHEe KPYIHHjEe MO3aMYKe KOLKHUIIC Y OOIHKY
XpucroBor MoHorpaMa. Mo3auk ce naryje y nepuoj HakoH 378/380. rogune
U Be3yje ce 3a HacelbaBarbe 3aMaJHOrOTCKOT CTAHOBHHMIIITBA Ha OBOM MECTY.
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