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YBaxaemMu moceTuTenn,

B navanoro Ha 2017 roguHa B Myses 3a ucropus Ha
U3KYCTBOTO BbB Buena, HanmonamHuAT apxeonoru-
YeCKM MHCTUTYT C My3eil Ipu bbiarapckara akape-
mus Ha Haykute (HAVIM-BAH), Mysesr 3a uctopust
Ha U3KyCTBOTO — BreHa u VIHCTUTYTDBT 3a M3TOYHA U
eBpoIIelicka apxeonorusa npu ABcTpuiickaTa akajie-
MM Ha HayKUTe OpraHusupaxa usnoxoara: ,ITepso-
mo 3namo. Ada mene — Hail-cmapusm 3namex pyo-
Huk 6 Eepona“. Ts 6Ge mof He caMO Ha Ha HAIIETO
KeJlaHue Jla TIOKaKeM Ha MeX/[yHapojHaTa Imy0O1mKka
€HM OT Hall-aTPaKTMBHUTE apXeOJOTMYecK! apTe-
¢dakTy oT GrMaropogHM MeTany OT GPOH30BaTa €Io-
Xa OT JHEIIHMTe ObnArapckm 3emm. VI3nmox6aTa BbB
Buena 3a Hac 6ele 1 Bb3MOXKHOCT fla TIPEACTaBUM
II'bPBY PE3YNTATU OT MIMPOKO, MEXKYHAPOJIHO Hay4-
HO CBTPYJHMYECTBO, CBbP3aHO C IPOy4YBaHMATA Ha
3acera Hall-CTapyAT U3BECTEH 3/1aTOfJ0OVMBEH PYJHUK
Ha TepuTopusATa Ha EBpona — To3u Ha Afia Tene, npu
pHemHuA Kpymosrpap B VIstounute Pogonn.

3a Halla pajlocT caMO 3a TPU Mecelja U II0JI0BMHA
nsnoxxbara BbB Buena 6e nmocerena ot Hax 100 000
pymn. [oneMuAT ycnex, olje OT caMOTO HA4ajio, Ch-
Oynu y Hac upaesATa fia ITOKaXKeM eKCIIO3MILMATA U IIpe
IpoKaTa obmecTBeHoCcT B bbarapma. BebmuocT
TOJIKOBA TO/IAMA, CIlellMaI3ypaHa caMo 3a 6pOH30Ba
eroxa BpeMeHHa M3/10)k0a, TYK He e IpaBeHa HUKO-
ra. ETo 3amo ajantupaxmMe u pasmupuxme I'bpBO-
Hava/THUTe Ufiey 1 cera Bu npencrassame nsnox6ara
»>371aMmo u 6poH3. Memanu, mexHonozuu u KOHMaKmu
6 VIsmounume bankanu npe3 6porHsosama enoxa“.
bponsoBara ernoxa e BpeMe Ha Cb3[jJaBaHe U pasIpo-
CTpaHsBaHe Ha HOBJU TE€XHOJOTUU U VJieW, BpeMe Ha
HapacTHaJ0 TbpPCeHe Ha CYpPOBMHM — Mef, Kasail,
31maro, cpebpo, com, kexnmnbap ... B binskusa M3Toxk,
Cpenusmuomopuero u B Ilsama EBpona nocreneHHo
BDB3HUKBAT I Ce Pa3pacTBaT IPOU3BOACTBEHN U ThHp-
roBcky Mpexxu. Harpymanure 6orarctBa 1 KOHTpPO-
JTBT BBPXY TAX CIIOCOOCTBAT 32 B3HMKBAHE Ha e/INTHI
U 3a IIPOMEHM B COIMAJTHATa CTPYKTypa Ha obiie-
ctBoTO. IlocTeneHHo XopaTa, ujenTe, CypoOBMHUTE,
KpallHuTe IPOAYKTY IIPEOfioABAT BCE IIO-TO/IeMIU
pascrosiHus. VIHOBaunTe AOCTUTAT BCe MO-6bp30,
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Dear visitors,

In early 2017, the National Archaeological Institute
with Museum of the Bulgarian Academy of Sciences
(NAIM-BAS), the Kunsthistorisches Museum -
Vienna and the Institute for Oriental and European
Archaeology (OREA) of the Austrian Academy of
Sciences organized in the Kunsthistorisches Museum
in Wien the exhibition The First Gold: Ada Tepe - The
Earliest Goldmine in Europe. It resulted not only from
our wish to show to the international public some of
the most spectacular Bronze Age archaeological finds
of precious metals from present-day Bulgaria. The
exhibition in Wien was also an opportunity to present
the first results from a large-scale international
scientific collaboration, related to the investigations
of the oldest known gold mine in Europe - the one at
the top of Ada Tepe near modern Krumovgrad in the
Eastern Rhodopi.

We are happy to say that for only three months and a
half more than 100,000 people visited the exhibition in
Wien. From the very beginning, this huge success led
to the idea to show the exhibition to the wider public
in Bulgaria as well. In fact, such a large temporary
exhibition dedicated exclusively to the Bronze Age
has never been organized before. For this reason,
we adapted and expanded the initial idea in order to
present you the exhibition ,,Gold and Bronze. Metals,
Technologies, and Contacts in the Eastern Balkans in
the Bronze Age".

The Bronze Age was a time of creation and distribution
of new technologies and ideas, leading to a higher
demand of raw materials — copper, tin, gold, silver,
salt, amber, etc. Production and long-distance trade
networks gradually developed in the Middle East, the
Mediterranean, and Europe. The accumulated surplus
and its political control supported the emergence of
elites and prompted changes in the social structure.
People, ideas, raw materials, and finished products
travelled ever farther, and innovations reached ever
faster more and more distant corners of the ancient
world. Present-day Bulgarian lands have always been
a crossroad. Therefore, these Bronze Age processes are
particularly visible in this part of Southeast Europe



JI0 BCe TT0-OT/la/IeYeHy KbTYeTa Ha TOTABAIIHA CBAT.
JTHemHNTe G'BITapPCKU 3eMU BUHATK Ca Ce HAMUPAIN
Ha KpBCTOI'BT. ETO 3a1110 Te31 mpoiiecu ot 6poH30Ba-
Ta €110Xa ca 0COOEHO BUAVIMU U ICHO pa3IlO3HaBaeMI
B Te3u yacTu Ha IOromsrouyna EBpoma — cpbupamm
TpaHNMLMTe HAa [Ba KOHTMHeHTAa. ChleBpeMEHHO
ObarapckuTe 3eMu mpe3 OpoH3oBara eroxa IOoCTe-
IIEHHO Ce TIPEBPBIIAT U BbB Ba)KEH M3TOYHMK Ha H-
KOU OT ThPCEHNUTE CYpOBMHU. braropopHuTte MeTanu
TYK 3aeMaT 0COOEHO MSACTO.

Hamrero sxenanue e 1a HoKaXkeM Ha TI0003HATETHNUTE
HOCETUTENN Te3M MPOLeCH U TM HAIIPAaBUM CBHIPU-
YaCTHY KBM Te3) TOJIIKOBA VIHTEPECHNM MOMEHTU OT
paHHaTa YOBEIIKa UCTOPMUA.

V3ka3Bame cBOsITa Hail-AbI00KA 6/1aroapHOCT K'BM
HAIllMTe CIIOHCOPY U CIIOMOLIeCTBOBaTeNN — bbirap-
CKa aKaJieMys Ha HaykuTte, MUHICTEPCTBO Ha KYITY-
para, CronnyHa 061[MHa, ABCTPUIICKO TTOCOTICTBO B
Cod¢us, O6mmna Kpymosrpan, Merpononmuren EAJI,
Jletnme Coc¢us, Dundee Precious Metals, Penkov,
Markov & Partners, Acapen Meget AJl, Ilencuonno
OCUTypUTeTTHAa KOMIIaHuA ,,[loBepue.

JI'p/KMM OorpoMHa 6/1aroffapHOCT 3a MOMOLITA U KO-
JIETMATTHOCTTA M Ha HAIINTe MapTHbOPM — 29 Myses
OT IJaJlaTa CTPaHa, KOUTO Ce BK/IIOYNXa C OTPOMHO
JKeJIaHMe B TO3MU MPOEKT.

HapsiBame ce nsnoxx6ara ma Bu xapecal!

Credan Anekcangpos, HAVIM-BAH
Bap6apa Xopeur, OREA-OAW
Teopr ITnatnep - KHM - Wien
Xpucro Ionos, HAVIM-BAH

Kyparopu Ha usnox6ara ,Das erste Gold. Ada Tepe:
Das dlteste Goldbergwerk Europas“ Kunsthistorisches
Museum, Buena 6.03.-25.06.2017 1.

where two continents meet. Here, precious metals
occupied a special place.

Our wish is to illustrate these processes for the visitors
and to share with them these incredibly interesting
moments from the early human history.

We are extremely grateful to our sponsors and patrons:
Bulgarian Academy of Sciences; Ministry of Culture;
Sofia Municipality; the Austrian Embassy in Sofia;
Krumovgrad Municipality; Metropolitan Sofia; Sofia
Airport; Dundee Precious Metals; Penkov, Markov
& Partners; Assarel-Medet JSC; and Doverie Pension
Assurance Company.

We are greatly indebted for their help and solidarity to
our partners — 29 museums from across the country
that joined this project with great enthusiasm.

We hope you will enjoy the exhibition!

Stefan Alexandrov, NAIM-BAS

Barbara Horejs, OREA-OEAW

Georg Plattner, Kunsthistorisches Museum - Vienna
Hristo Popov, NAIM-BAS

Curators of the exhibition ,,Das erste Gold. Ada Tepe:
Das dlteste Goldbergwerk Europas®, Kunsthistorisches
Museum, Wien, March 6 — June 25, 2017.






3T0YHObANKaHCKOTO
NPOCTPAHCTBO KaTo
W3TOYHMK HA MeTanu u
CYPOBMHM OT NpancTopuATa
[0 aHTUYHOCTTA

Kanun Jumumpos, Pycnan Cmotiues

Msrounara 9acT Ha Ba/JKaHCKMA TOMTYyOCTPOB € Hail-
BOXHUAT U MHOBATUBEH PETVOH IIPU PasBUTUETO HA
paHHaTa MefgHa MeTanyprus. [IHec e obuiompuero,
4ye MMEHHO TYK OKOJIO CpeflaTa Ha V-TOTO XWJI. IIp.

The Eastern Balkan
Region as a Source for
Metal and Raw Material
from Prehistory to
Antiquity

Kalin Dimitrov and Ruslan Stoychev

The eastern part of the Balkan peninsula was the
most important and most innovative area in the
development of the early copper metallurgy in
Europe. It is now generally accepted that around

1 AJlyBUATTHY 3/TaTHY HAXOJUIIA
= 1 Alluvial gold deposits

@ = 2 TONMMETaTHM HAXOMIA
polymetallic deposits

Pasnpocmpaﬂeﬂue HA MeOHU U NOUMEMAnHU Haxoauum Ha mepumopuama Ha cCo8pemeHHa Bbﬂzapuﬂ.

Distribution of copper and polymetallic deposits in the territory of Modern Bulgaria.



Xp. MECTHUTE IPANCTOPUYECKY OOITHOCTY JOCTUTAT
HIBO Ha TEXHOJIOTMYHO U COLIMATHO Pa3BUTHE, KOETO
UM II03BOJISIBA YCTONYMBO Ja BOOMBAT M f1a Ipepa-
00TBaT 3HAYMTETHY KONMYECTBA MEIHV MVUHEpPaTHU
CypoBMHU (CaMOpOfHa Mef, KapOOHATHM U OKCUIHU
MEeJIHU PYAM), OT KOUTO Ia U3pabOTBAT MaCUBHIU MefI-
HU OP'BJUSA, OPBXKUA U YKPALIEHM .

YcnopenHo ¢ MacoBOTO HaB/IM3aHe Ha MeJHUTE IIpe]i-
METH Ce IOsABABAT U I'bPBUTE 3/IATHU YKpalEHMU:.
[IbpBOHAYa/NHO TOBA Ca CBhBCEM IPOCTH IO Popma
Y TEXHOJIOTVS Ha M3paboTKa IUIACTUHY, IPBCTEHN,
Xa/JIKM ¥ OT/EIHM MBHUCTA, 4eCTO KOMOMHMpPaHU
B CbCTaBHU yKpalleHus. BbB BbpXoBUTe CU IIPO-
SIBJIEHM], 32 KAKBOTO CBUJIETEIICTBAT HAXONKUTE OT
BapHeHckus Hekporon, o6paboTKara Ha 371aTO IIpe3
V xun. mp. Xp. ce 0Ka3Ba BUCOKOTEXHOJIOTMYEH TIPO-
11ec, B KOMTO IpeBHNUTE MANICTOPU CBOOOHO IpuIa-
raT pasHOOOpasHM TeXHMUKM Ha 00paboTKa, cpef Kou-
TO JIeeHe Ype3 CTOIAeMY MOJIENIN U NO3/IaTsABaHe.

B cpaBHMTeNeH IVTaH MamabbT M TEXHOTOTMYHNTE
yMeHMsI Ha MI3TOYHOOAIKAaHCKATa MeIHA U 37TaTHA Me-
TaJyprus oT V-TOoTo XMj1. Ip. Xp., KaKTO ¥ CBbp3aHa-
Ta C TOBA COLMA/HA TpaHCcOpMaNs, HAMAT aHAJIOT
cpen cMHXpoHHUTe obmjecTBa Ha Crapusa cBar. Oc-
HOBHMTE IIPUYMHMU 32 TOBA PAaHHO Pas3sBUTHE Ca JIBE:
TeoJIOrMYecKy O/1aroIpyUATHA Cpefia 3a paHeH 00VB
Ha MeJl U 371aTO 1 Ha/ln4le Ha HaceleHNe, KOeTO MOXe
Ia peanusyupa TO3U IOTEHLIMATL.

Mstoynara wact Ha bankanure, CpegHoropckara
MeTa/IOTeHHA 30HA, BK/IIOUMTE/THO HEelHNUTe pasKIIo-
HeHMsA B palioHa Ha Crpanmka u VIstounure Popo-
I, Ca HACUTEHU C JeCeTKU MeHU U IIONMMeTalHU
HAaXOMIMIIIA, KOUTO IpeflaraT Ha caMaTa MOBBbPXHOCT
OoraTi u JIeCHY 3a IpepaboTKa MUHEPaIN YIN HOPU
CaMOpPOJIHNM MeTa/IN B Py/iHA MIN pa3cuItHa popma.

CounamHuAT GakTop, CIIOMEHAT I0-Tope, € KIIY0B
3a Bb3HMKBAHETO Ha TO3M paHEH LIEHTHP Ha H0OUB
U npepaboTKa Ha MeTanmn. XaJKOIUTHOTO oOOlie-
CTBOTO CBABpPXKa B cebe CM AMHAMUKA M MOTEHIN-
a1 3a pasBUTHE, TaKa 4e B Kpas Ha eroxara sICHO
ce fomaBs MamjabHa coumanHa TpaHcopmaus,
OTpaseHa B HApAaCTBAIIOTO MaTepuasHO U Jiepap-
XMYHO HEPaBEeHCTBO, 0COOEHO HoOpe MpoCiefeHo
Ipy Ipoy4YBaHMATA Ha Hekpononute JlypaHKymak
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the mid-5th millennium BC the local prehistoric
societies reached a stage of technological and social
development at which they were able to mine and
process constant amounts of copper raw material,
among this pure copper, copper carbonate and
copper oxide, and to produce massive tools, weapons
and jewellery of copper.

Parallel to the common emergence of copper objects,
the first gold jewellery appeared as well. Originally,
this occurred in a simple form and production,
namely as disks, rings and singular pearls that were
often combined. As evidenced by the finds of the
necropolis of Varna, in the 5th millennium the gold
production developed to a highly technological
process, for which the fine forgers applied various
processing techniques, among others also casting
with moulds and gilding.

The scale and the technological skills of the Eastern
Balkan copper and gold technology as well as the
associated social processes find no parallel among
the contemporary prehistoric societies in Europe
(Renfrew 1978). There are two reasons for this
early development: on the one hand, the favourable
geological conditions for the mining of copper and
gold, and on the other hand, the population that
could implement this potential.

The Eastern Balkan region and the ore zone in
Sredna Gora, including their branches in the area of
the Strandzha mountains and the Eastern Rhodopes,
is rich in copper and polymetallic deposits. They
offer rich and easy-to-process minerals, sometimes
even pure metals.

The above mentioned social factor is decisive for
the emergence of this early metallurgical centre.
The Chalcolithic society is dynamic and has a
potential, so at the end of the period a serious
social transformation took place, reflected in the
growing material inequality and the increasing
hierarchy, which were especially well examined
at the necropolises of Durankulak and Varna I.
The archaeological data from this time show the
spreading of copper weapons, the founding of
settlements and signs of violence. Origins analyses



un BapHa I. Apxeonornyecknurte faHHM 32 TOBa Bpe-
Me II0Ka3BaT pasIpOCTPaHeHMe Ha OPBXKMA (MHOTO
OT TAX MEIHNU), U3TPaXK/lJaHe Ha YKpPeIlleHM CeNIIa,
perucTpupaHu ciaefn oT Hacwaue. MHOroOpoitHuTe
U3CTIeiBaHNA 3a MIPOM3XO0/ja HA CYPOBUHUTE OT KbC-
HYS XaJIKOJIUT JIOKa3BarT, 4e TOoraBa (PyHKIMOHUPAT
HMIMPOKY MPEXU 3a ThProBUA Ha MPECTVDKHU U/MN
penKy CypOBMHI.

B ustounara vyact Ha bankaHuTe BB3HMKBaHETO Ha
MefiHaTa MeTanyprust fobpe ce HpOCIeAsBa KaTo
IIpexofi OT TPaJULIVOHHOTO HEONUTHO M3IOI3BaHe
Ha MeJJHU MIUHepaIu KaTo CYpOBMHA 32 HAKUTU KbM
13paboTKa Ha IpeOHN MeHM YKPAIIEHN U OPBAVAL.

Hanu ThpceHeTo Ha eeKTHU IBETHU MUHEpPaIN
e 7IOBeNIO [0 OTKPMBaHE U Ha IIbPBUTE Mapyera ca-
MOpPOJHA MeJ, WM I'bPBUAT METAJ € IUIOJ Ha CIIy-
JajlHa pegyKIusA Ha MeIHM PYAM, BCHIJHOCT He e
TONKOBa BaXHO. CBIECTBEHO €, 4Ye Hail-paHHUTe
MeIHM HaxOJKM Ce OTHACcAT KbM Kpas Ha PaHHUs
xankomut (4950/4900-4650/4600 cal. BC), cnen xo-
€TO TeXHOJIOTMATA 3a 00paboTKa Ha MeJl ce pa3BUBa
YCKOpPEHO, TaKa 4e B Hauya/loTo Ha K'bCcHMA XanKommuT

Mneenmap

Ha Ipo6 Ne 1
Bapnencku
Xankonumen
Hexponon. HVUM

Grave Nel inventory
of Varna Chalcolithic
necropolis. NMH

of the raw materials in the Late Chalcolithic period
prove that large trade networks for valuable and/or
seldom raw materials must have existed.

In the Eastern Balkan region, the emergence of the
copper metallurgy can be well traced as a transition
from the traditional Neolithic usage of copper as a
raw material to the production of small decorations
and tools.

More important than the question if the search for
usable minerals led to the discovery of the first pieces
of pure copper or if the first metal was the result of
a coincidental reduction of copper ores, is the fact
that the earliest finds of copper can be dated to the
end of the Early Chalcolithic period (4950/4900-
4650/4600 BC). Subsequently, the technological
development of the processing of copper accelerated
and at the beginning of the Late Chalcolithic period
(4550/4500-4250/4150 BC) the first massive casted
copper objects appeared: flat axes, hammer axes and
chisels.

Concurrent with the development of a copper
metallurgy at the end of the Mid-Chalcolithic
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(4550/4500-4250/4150 cal. BC) ce mosBABaT mbpBU-
Te MAaCHBHU JIETV ME[JHM IIPEAMETI: IVIOCKY OpajBy 1

TeC/IN, iIeTa, OpafBI-IyKoBe C AYIIKa 3a ApbXKKaTa.

YcnopenHo ¢ mpolieca Ha pasBUTHE Ha MeJHATa Me-
tanyprus B Kpas Ha Cpegaus xankomut (4650/4600—
4550/4500 cal. BC) cpen apxeonmormveckure mare-
puanyu ce NOABABAT M I'bPBUTE 3/IaTHU IPEIMETH.
KavecTBOoTO M TexHMKara MM Ha u3paboTka obave
JICHO IIOKa3BaT, 4e TOBa ca IPOAYKTH, B KOUTO € KOH-
LIEHTPUPAH U [I0-PaHeH OIIUT B MeTanoo6paboTKaTa.

IIpes 70-Te roguuy Ha 20 BeK B pe3yaTaT Ha apxeo-
JIOTMYECKU TIPOYYBAHMA € YCTAHOBEHO, Y€ IIOHE [Ba
pynHuka Ha bankannre — PynHa ImaBa B Cppbus u
Aitbynap B bbarapus — ca excrroatupanu mpes V-
Toro xunAponerre. C HapnmusaHeTo npes 90-Te roau-
HM Ha 20 BeK Ha IPeny3HY U3C/IeBaHMs Ha CbCTaBa
U M30TOIIHUTE XapaKTEPUCTUKM Ha PyJUTE OT efHa
CTpaHa U Bb3MOKHOCTTA Jja C€ CPaBHABAT C JAaHHUTE
Ha MaTepyuaja Ha CaMUTe IIPegMETH, OT Apyra, € IOo-
TBBPEHO O/LIMOTO 3Ha4eHNe Ha pyIHNKa AjiOyHap,
KaKTO U CBIeCTBEHNA IPUHOC B 00MBa HA MeJ Ha
Pocen u gpyru Haxopmina B paifoHa Ha IUIAHMHATA
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Ocmanxu om
omxpum pyoooo6us

6 XAKONUMHUSL MeOeH
pyonux Aii Bynap,
3anaduo om

Cmapa 3azopa

Remains of the
Chalcolithic open
cast copper mine

Ai Bunar to the west
of Stara Zagora

period (4650/4600-4550/4500 BC), the first
gold objects appeared as well. Their quality and
processing technique show that these products are
already the results of a developed metallurgical
knowledge.

Archaeological research in the 1970s showed that
at least two ore deposits on the Balkan peninsula —
Rudna Glava in Serbia and Ai Bunar in Bulgaria —
were already exploited in the 5th millennium BC.
Thanks to precise examinations of the geochemical
and isotopic characteristics of the ores in the 1990s
on the one hand, and the comparison with the data
of the objects themselves on the other hand, the
great importance of the deposit Ai Bunar as well as
the copper mining of Rosen and other deposits in
the area of the Strandzha mountains in Southeastern
Bulgaria was confirmed.

The characteristics of the early Balkan metallurgy can
be summarised as following: the usage of the metals
gold and copper, the usage of pure, unalloyed metals,
the casting of heavy tools, the usage of complicated
casting technologies, the specialisation of mining



Crpanpxa B IOronsrouna bbi-
rapus.

Ob6mure Oene3yu Ha paHHATa
OanKaHCKa MeTaMyprusi MOrar
Ia ce 0000LIAT 10 CAeIHIIA Ha-
YJH: 3/IaTHO — MeHa OuMeTa-
HOCT, TIPY KOSITO Ce M3IO0I3BaT
YMCTY HENErMpaHyu MeTau;
OT/IIMBaHE Ha TEXKU OPBINS;
IPaKTUKyBaHEe Ha CIIOXKHM Jie-
APCKU TEXHOJIIOTMMN; MeTanyp-
rMYHaTa U HOOMBHA [EHOCT
Ce TPeBPDIIAT B ClIEINATN3N-
paHM 3aHATHS, KOUTO Ce MpaK-
TUKYBaT 000C00€HO OT Ipyru-
Te MKOHOMUYECKM [IEHOCTH.
PasBuTneTo Ha MeTanyprusra
CTaBa YacT, 2 BEPOSITHO U eV H
OT OCHOBHHUTE [BUTATeIM Ha
IpeCcTIKHATA MKOHOMMKA.
XanKo/mMTHATa MeTanyprus Ha
Bankauure e 060cobeH ennsoy,

OT KYJITYpPHOTO pa3BUTNE Ha
permoHa un cjaen KpaTKoTpaeH

LIDAR 3acnemate 6 pationa na Meonu pud, Bypeacko. Cnedu om omxpumu pyoHu uspabomxu

»0yM* Ha rpanuuaTa Ha V u IV.
XU/, TIp. PasBUTUETO M IIpe-
K'bCBa KaToO He MO>Ke Jla IPOC/Ieay CHa IpueMcTBe-
HOCT C MeTaJIlyprusAra Ha 6pOH30BaTa ernoxa.

Peskute KIMMaTHIHY IPOMEHY, 3all0YHany npes IV
XU Ip. Xp. BOAT 1 10 bIOOKA 001[ecTBeHA U UKO-
HOMIYeCKa Kpy3a, € KOsITO ce COMbCKBA HAaCE/IeHNEeTO
o61TaBallo Te3M YacTy Ha Ba/KaHCKMA IOTYOCTPOB.
YnagbKbT Ha BMCOKOPA3BUTUTE KbCHOXA/IKOIUTHU
KY/ITYpY BOAM U 0 3ary0a Ha YMEHMSTa U BICOKOTO
TEXHOJIOTMYHO HVBO B 00/1acTTa Ha PYAapCTBOTO U
MeTaTypruara. 3alrb/IBaHeTO Ha Bb3HMKHA/INA BaKy-
yM OTHEMa MHOTO CTojneTus. MuHaBa BpeMe, TOKa-
TO GoraTnTe MPUPOAHU M3TOYHMIYM HA OIATOPOIHU
U I|BETHM MeTa/ly B Te3U 4acTy Ha bajmkaHckus 1o-
JIyOCTPOB OTHOBO IIpUBJIEKaT BHUMaHMe. Mertanyp-
TUATa Ha HOBUsA paboTeH MeTanl — 6poH3a (CIIaB OT
MeJl ¥ apCeH U IO-KBCHO OT MeJ| 1M Kajail) HaB/Iusa
CPaBHUTENIHO TPYAHO Ha TePUTOPUATA Ha VI3TOUHM-
Te bankanu. CplleBpeMeHHO HOBUTE U3C/IeIBAHUS U

LIDAR of the region of the Medni Rid area, Burgas region. Traces of open cast ore works

and metallurgical processes. The emergence and
the development of the metallurgy became part of
and probably also the most important driving force
of a prestige goods economy. However, the cultural
development in the Balkan region during the time of
the Chalcolithic metallurgy - this is an independent
era — ended after a short boom at the transition from
the 5th to the 4th millennium BC.

The dramatic climatic changes that began in the 4th
millennium BC caused a deep social and economic
crisis, which challenged the population of these
parts of Balkans. The decline of the formerly highly
developed Late Chalcolithic cultures also led to the
loss of the skills acquired in the fields of mining and
metallurgy. It took many centuries until the cultural
vacuum could be refilled and the rich non-ferrous
and precious metal deposits in these parts of the
Balkan peninsula once again attracted attention.
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HapaCTHA/IOTO KOMNYECTBO HAXOMKM OT 3/1aTO U Cpe-
Opo OT BpeMeTO Ha paHHaTa OPOH30Ba €moxa 1 0COo-
6eno cnep cpepata Ha III xun. mp. Xp. mokassar, de
VISTOYHMIIUTE Ha Te3U MeTaly OTHOBO 3aIloyBaT fia
IPUB/INYAT YOBeUIKYs uHTepec. [lomagHany B nepu-
bepusTa Ha MHTEH3MBHO Pa3BUBAIIUTE CE U3TOYHO-
CPeAM3eMHOMOPCKN ¥ €TefiCKY KYITypu Ipe3 OpoH-
30BaTa eIoXa TePUTOPUNTE B IOTOM3TOYHATA YaCT HA
BaskaHuTe TIOCTENIEHHO Ca MPEOTKPUTHU KaTO BAXKHU
CYPOBMHHM VI3TOYHMIM M OCOOEHO KaTO M3TOYHU-
1y Ha Omaropopguy Mertanu. HaxopgkuTe oT KbcHaTa
OpOoH30Ba eroxa JeMOHCTPUPAT CUIHO HapacTHaI
MHTEH3WUTET Ha ThPTOBCKNS OOMEH U Ja/IleYHNTE THP-
TOBCKV KOHTAKTH.

JIOKOTIKO KOHCTAaHTHO ¥ IPEIOBTApPSIII0 Ce € TOBa
sIBJIEHNE Y TIP€3 TI0-KbCHUTE VCTOPUUECKY [IEPUOSU
CBUJETENCTBA ¥ PAKTDT, Ue Ollle pAaHHUTE IPEBHOT-
PBLUKM MUCMEHU M3TOYHUIIN, KOUTO HaBaT MHGOp-
Malys 3a pailoHa, BK/IIOYBAT ¥ MHPOpMaI, de py-
[apCTBOTO M B YAaCTHOCT OOMBA Ha 3/1aTO 1 Cpebpo
ca CBIeCTBEHA YacT OT 6MTa Ha pefuiia IIeMeHHN
rpynu B I0xna Tpakus. IIpes apxanuHaTa 1 Kacu-
JyecKaTa ermoxa Kpaiibpexmnero Ha Ereiicka Tpakus
un Maxkenonns (rnanuuure [Tanreit u Jucopos, Po-
[onuTe, KaKTo U obnmactra JJaToH B ceBepHATa 4acT
Ha XaJIKUJM4ecKNsl IOyOCTPOB) Ce IpeBpbIIaT B
elHM OT OCHOBHUTE JOCTABYMIM Ha 3/1aTO 3a IPBII-
Kus CBAT. [lJaHHM 32 TOBa Ce OTKPMBAT U B pefnija
aHTMYHU TekcToBe. B macaxure y Xepomor (Hdt.
VI. 46-47), Tyxupupn (Thuc. 4. 104-105), KcenodonT
(Xen. Hell. V. 2.17) u EBpunup (Eurip. 970-972) ce
CITIOMEeHaBaT Py/JHNUTe 6OraTCTBa Ha palioHa, pasIo-
JIOKeH MeXJy aHTMYHNUTe rpafioe EHOC Ha M3TOK 1
Amobunonuc Ha 3amafp.

C pa3paboTBaHeTO Ha 3/1aTO- U CPeOPOHOCHUTE pe-
cypcu Ha Mapownes, ITanreit, Tacoc, kKakTo u mpoc-
TPAHCTBOTO MeXJy JONHMUTe TedeHua Ha CTpyma
u Mecra, e cBbp3aHa U IOsIBaTa Ha PaHHOTO Cpe-
O'bPHO MOHETOCEeUYeHe y I0ro3alafHITe TPAKUIICKN
IleMeHa. 3HaYMTeTHUTe MOTMMETAaTHU 3aJIeXN B
3eMuTe 671130 10 ceBepHuUs 6pAr Ha Ereiicko Mope
ca eflHa OT OCHOBHMTE IIPUYNMHI 32 PaHHATa UM KO-
JIOHM3ALVA Y TIOBOJ, Hace/ABALINTE TV TPAKMUIICKI
I/IeMeHa fia IOMajHaT TPailHO B aHTUYHATA JIUTe-

paTypHa TpaguLus.
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The metallurgy of the new metal, bronze (first
as an alloy of copper and arsenic, later of copper
and tin), at first developed slowly in the eastern
part of the Balkan peninsula. Recent research
and the increased number of Early Bronze Age
objects made of gold and silver (especially from
the period after the mid-3rd millennium BC) attest
the revived interest in the deposits of these metals.
Situated at the periphery of the developing Aegean
cultures, the South-eastern region of the Balkans
was gradually rediscovered in the Bronze Age as an
important source for raw materials and especially
precious metals. The finds from the Late Bronze
Age show a higher intensity of traded goods and
far-reaching trade contacts.

The early Ancient Greek written sources testify
to this as well, according to which mining and the
exploitation of gold and silver were a significant part
of the way of life of several tribes in Southern Thrace.
In the Archaic and the Classical era, the seacoast of
Aegean Thrace as well as Macedonia (the Pangaion
and Disoron mountains, the Rhodopes as well as
the region around Daton in the northern part of the
Chalkidiki peninsula) belonged to the main suppliers
of gold for the Greek world. This is nothing new in
scholarship (Casson 1926, 59-71), since evidence can
be found in several antique texts: Herodot (Hdt. VI.
46-47), Thukydides (Thuc. 4. 104-105), Xenophon
(Xen. Hell. V. 2.17) and Euripides (Eurip. 970-972)
repeatedly mention how rich in ores the area between
the ancient cities Enez in the east and Amphipolis in
the west was.

The first mintage of silver coins of the southwestern
Thracian tribes is also associated with the usage of
the gold and silver resources of Maroneia, Pangaion
and Thasos as well as those in the area between the
lower courses of the Struma and the Mesta rivers. The
significant precious and non-ferrous metal deposits
at the northern coastal region of the Aegean are
one of the main causes for its early colonisation and
reason for the constant mentioning of the Thracian
tribes in ancient literature.

The exploitation of the metal deposits is also one of
the most important causes for the Greek colonisation
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Ocmanku om anmuuen u panHocpeOHoBex06eH pyOHuUK 3a 006us Ha cpebpo npu Cedegpue, Momuunzpadcko

Remains of an Antique and Early Mediaeval silver mine near Sedefche, Momchilgrad Region

C excrroaranuATa Ha MeTaJHM PyOU € CBbp3aHa
rpblKaTa KOJOHM3ALVs U II0 3alaHOTO Kpanbpe-
Kne Ha YepHo Mope. IIpoyuBanuaTa B AnonoHus
IlonTrka mpe3 mOC/IeHNUTE TOAVHMU IIPEJOCTaBAT
Hail-706pust mpuMep 3a ToBa. B xuHTepnaHga Ha Mu-
JIeTCKaTa KOJIOHMsI Ca PasIONOXKeHM OOraTy MefHU
PYAHU 3aJI©KN — BEPOATHO CBIUTE, KOUTO ca Oumn
00€KT Ha eKCIUIOATALVS 1 ITpe3 XaIKOIMTHATA erloxa.

B Bypracko-CrpaHmKaHCKusA pyfeH palioH ce Ha-
MHUpaT pefuna NepcleKTUBHY PyAHM HaxXojuIla —
Bbpmubpsxko pyaHO mONe, 3MAAPOBCKO PYAHO
none, Pocencko pypgHo nmosne, ManrKoThpHOBCKO PYJI-
HO 1ojIe, bakbXMIKo pygHO Hone, BbpumioBcko
pyzHo 1norte. ITo BpeMe Ha Te0/IOKKUTE HAOTIOfeHNIA
M pa3paboTBaHETO HAa HAXOAMINATA Ca PErUCTpUpa-
HJ MHOTOOPOJIHY KyNMINA ITaKa, CTOTUIY U3KOIIN,
BXOJIOBE Ha CTapy TajJiepuy, BEPTUKATHU U HAKIO-
HEHM HIAXTH, OTBAJIM U Kapyepy C HesACHa Bb3PacT.
I'bIroTO OTCHCTBME HA CUTYPHU KOHTEKCTU Ha OT-

in the region of the Western Black Sea coast -
Apollonia Pontica is the best example for this. In
the hinterland of the city were rich copper deposits
which had already been exploited in the Chalcolithic
period.

In the area of Burgas and Strandzha are a series of
ore deposits, such as those of Varli Bryag, Zidarovo,
Rosen, Malko Tarnovo, Bakardzhik and Varshilovo.
Several slag heaps, waste heaps, entrances to old
underground mining areas (galleries, tunnels,
shafts) and many mining features of unknown
age were discovered. Targeted examinations and
archaeological excavations in the region of old
mining sites, which have been missing until a few
years ago, could in the meantime be made up for.
Terrain examinations with LiDAR-technology in
the course of an international project complete
the available data and provide a preview for future
archaeological and archaeo-metallurgical research.
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KpPUBaHNUTE apXeOoJIOoTMYeCcKy HaXO[KN U JIMIICaTa Ha
Ile/leHaCOYeHM POYYBAHNS Ha IPEBHOTO PYAAPCTBO
B paifoHa [IOCTEIeHHO Ce Peoo/siBa Ipe3 MOCIef-
HUTe TOAVHMU. Pefyiia ChbBpeMeHHN TepeHHU U3INP-
BaHMs (C WIMPOKOIUIOWHO M3non3BaHe Ha LiDAR),
BKJI. ¥ eIVH MEXJYHapoJieH IIPOEKT IIpe3 IOCTIeNl-
HUTE HAKOJAKO TOOVHM 3HAYUTETHO oboraraBar Ha-
AMYHATA KApTMHA U TPEBPBIIAT PajioHa B eINH OT
Hall-TIepCIeKTUBHNUTE B CTpaHaTa 3a ObJeIy MOH-
TaHAPXeO/NOTMYEeCKN IIPOYIBAHMUS.

B nepuopa cnen V B. mp. Xp. aKTUBHO Ce €KCILIOa-
TUPAT ¥ IONMMETaJHUTE MNENOo3UTH Ha Bbrpemna
Tpaknsa. Ilpu reonormyeckyu mpoyusaHusA B pajioHa
Ha VIxtumaHcka n Ilanarropcka CpepHa ropa ca pe-
TUCTPUPAHN TOAMO KOIMYECTBO CJIefil OT JJpeBeH
PyEOZOOMB 1 CBI'BTCTBAINA IO MeTanyprus. Kom
XIIOTe3a 3a TSCHA BPb3Ka € J0OMBa Ha LIBETHN Me-
TaJIil HacoYBaT M pe3y/ITaTUTe OT Pa3KOIKNUTE Ha Ce-
JNILETO B M. AJDKUIICKa BOfeHMIa Kpaii c. Berpen
10 TOPHOTO TeveHue Ha p. Mapuma. M. Jlomapajckn
momycka, de Ilncrtupoc e cb3fafieH B Kpas Ha I'bp-
BaTa MoJIOBMHA Ha V XWI. mp. Xp. OT TaCOCLM KaTO
TBPrOBCKM LIEHTHP (€MIIOPMOH), KOMTO Jla M3KYITyBa
MIMEHHO JOo0MBaHaTa OT MECTHOTO HaceleHMe pyna
U la OpraHu3Mpa MpOM3BOACTBOTO 11 B parioHa. Ilo
BpeMe Ba I'b/ITOTOAUIIHITE apXeOTOrNYecKy Ipoyd-
BaHVA B CEJIMILETO Ca PETrMCTPUPAHN MHOTOOPOITHI
C/Iefiy OT AaKTVBHA META/TyprU4Ha JIeHOCT.

Apxeonorndecknte NpoOy4YBaHus OT HOCTE[HITE TO-
AuHM B pajtoHa Ha CpegHoropuero 1 CbpHeHa ropa
oboratsaBar nHPOpMaNMATa 3a pa3paboOTBaHETO Ha
3/IaTHIUTE JETIO3UTH ¥ B Ta3) 4acT Ha Tpakus.

PopomuTe KaTo L5710 IpeAjaraT MHOTO fOOpu mepc-
IIEKTVBY 3a MI3C/Ie[iBaHe Ha Pa3BUTIETO Ha PYAOK00u-
Ba I META/TypryATa Ha L{BETHYU ¥ OJIaTOPOIHU MeTa/IN
3a Pas3/IMIHMU IEPUOAY OT BpeMe. 3alaiHuUAT U U3TOU-
HMAT JsU1 Ha TUTAaHMHATA [I0Ka3BaT 3HAUUTETHM pas-
NYMs B CBOSITA MeTaJIOTeHHa CIelyanusanysi. AKo
3a 3alafHUA IS/ Ca XapaKTepHU INPeJVIMHO OJIOB-
HO-I[IHKOBUTE PY[Y, 9€CTO C BMCOKO CHIbpP)KaHIe
Ha cpebpo, TO M3TOYHUAT e 6OoraT Ha IOIMMeTaNTHI
HAXOJVIIA C BUCOKM CHABPXKAHVS Ha 371aTO, Cpebpo
U Me. MHOTOOPOITHY C/lefit OT J{PeBHU U3PabOTKU

16

In the period after the 5th century BC, the deposits
in the interior of Thrace were used intensively.
Geological research in the region of Ihtimanska
and Panagyurska Sredna Gora detected also serious
traces of ancient mining and metallurgy. The results
of the excavations of the settlement in the area
Adzhiyska Vodenica next to the village Vetren on
the upper course of the Mariza also show a close
connection to the extraction of non-ferrous metals.
According to the excavator Pistiros M. Domaradzski,
the settlement was founded by settlers from Thasos
as a trade centre (emporion) in the first half of the
5th century BC, where the locally extracted raw
materials were bought and their extraction in the
region was organised. During the archaeological
excavations of the settlement, numerous traces of
metallurgical activities are detected.

The recent archaeological research in the region
of Sredna Gora and Sarnena Gora enrich the
information about the exploitation of the gold
deposits in this part of Thrace.

The Rhodopes offer good possibilities for studying
the development of mining and metallurgy of
non-ferrous and precious metals for different time
periods. The western and the eastern part of the
mountains show significant differences in their ore
deposits. While in the western part the led-zinc-ores,
often with a high silver content, prevail, polymetallic
deposits with gold, silver and copper are more
characteristic for the eastern part. Several traces of
ancient mining activities could be discovered in both
parts. Geologists, in the course of research activities
in the 1920s and 30s, were the first to report about
significant remains of ancient gold mining. Sites
such as Ada tepe, Sedefche, Stremci, Popsko, Chala,
the Sreben mountain (Teoprues 2007e, 141) etc. are
connected to the exploitation of polymetallic ores in
antiquity.

The mining of precious metal still plays a leading
part after the annexation of Thrace to the
Roman Empire. Antique written sources provide
important information for this. Plinius, for



ce OTKpUBAT U B fiBaTa Jsa.
[TbpBOHAYaNHO Te ca OTOeNA3-
BaHU B peulia Te0IOKKN JI0-
KJIafii, CBbP3aHM C aKTMBHaTa
reoIoro-1mpoyyYBaTencka Jen-
HOCT, 3aro4Hana npes 20-te u
30-Te rOOMHY HA MUHAIUS BEK.
C excrmmoaTanusTa Ha IIOJIN-
MeTaJTHU U 371aTOCHIbPrKaln
PYAM B JPEBHOCTTA ca CBbp3a-
HU Haxoguina kato Apma Teme,
Cenedue, Crpemuy, Ilomcko,
Yana, Bppx CpebpeH u zip.

[obuBbT Ha 67MaropogHU Me-
Talu MIpae BOflela PONA U
cref BK/IIOUBaHeTO Ha Tpakusa
B IpaHUINTe Ha PuMmckara nm-
nepus. IlucmeHurte wmsBOpU
OTHOBO JaBaT BakHa MHOP-
ManuA 3a ToBa. Cpen 3HauM-

Tanepus 6 anmuunus 3namododusen pyorux npu Cmpemuu, Koposcanuiicko

MUTe 371aTOHOCHU peku Ilnu-
HUI 0TOeNA3BA U TPAKUIICKNUA
Xe6poc (Pliny. XXXIII. 66-78). Otriac oTKpuBaMe u
B [IO-K'bCHU CHUMHEHNA OT BpeMeTo Ha PeHecaHca.

JJo6MBBT Ha 371aTO U CPebPO ca BaXKHA 4acT OT MKO-
HOMIKATa Ha pefylla rpajioBe B IPOBUHINNTE, pas-
MIOJIOKEH! B LIEHTPAJHUTE M M3TOYHNUTE YacTU Ha
bankanwnre. IIpn rpagose karo @ununononuc u Ila-
Tya/nuA Tasy 3HAYMMOCT € MOAYepTaHa B MIKOHOTpa-
¢uATa Ha TAXHOTO MOHETOCEUEHE.

[TocTerieHHO apXeonorMYecKuTe CBeleHus: obora-
TABAT U JOIbIBAT MHpOpManusaTa 3a odpopmMmia ce
npodecroHanHa Crenuannsanys, cBbp3aHa C MMI-
HbOPCKaTa 1 MeTajypruyHara npodecun. Tasu Bce
HO-II'b/IHA KapTUHA IIPeCTaBs M3TOYHOOATKaHCKOTO
MIPOCTPAHCTBO KAaTO BaKeH M3TOYHUK Ha 6/1aropof-
HU V1 IIBETHU META/IM 33 PEBHUA CBAT B €{MH U3KITIO-
YNMTETHO LIMPOK XPOHOMIOTMYECKY AMANa3oH 06XBa-
miail nepuopa oT V xuil. np. Xp., Ta 4akK JO BPpeMeTO
Ha KbcHaTta anTuyHOCT 1 CpefHOBEKOBUETO.

Mine shaft in the Antique goldmine near Stremci, Kardzhali region

example, mentions among the major gold-bearing
rivers the Thracian river Hebrus (Pliny. XXXIII.
66-78). In later works of the Renaissance we also
find such references.

The exploitation of gold and silver was an important
part of the economy of many cities in the provinces
of the Central and the Eastern Balkan region. Cities
such as Philippopolis and Pautalia emphasise this
importance through the iconography on the coins
minted there.

Gradually, the written records on mining and
metallurgy were enhanced and complemented by
archaeological data. Through this, a picture of the
Eastern Balkan region as an important source for
precious and non-ferrous metal for the antique
world can be obtained for a long period, from the
5th millennium BC to late antiquity and the Middle
Ages.
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Apxeonoeutecku npoyueanus Ha 31amo006UsHUS PYOHUK om paHHama 6porsosa enoxa npu Caxopucu, KOxcHa Ipysus.
Hemcku myseii 3a munno Oeno. boxym, lepmanus.

Archaeological excavations of the Early Bronze Age goldmine near Sakdrisi, Southern Geo Deutsches Bergbau Museum,
Bochum, Germany
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MWHLOPCTBOTO
kaTo npodpecus B
npanctopuyecka Espona

Tomac Ilvonnep

PymapctBOoTO M HOOMBBT Ha MMHEpPAIHU Pecypcu
TDOCTUIAT Ha3afi BbB BPEMETO 4YaK /0 Iepuoja Ha
kbcHust Ilanmeonut. Hait-ctapute MUHHOMOOMBHU
TeHOCTHU Cca U3BECTHU OT ocTpoB Tacoc n oT HOx-
HoadpMKaHCKaTa I'bBCKA Nemepa 6130 go Hryens,
KB/IETO PaHHNTE MOJIEPHM X0Opa ca JoOuBamy 4epBe-
Ha oxpa. Tesu eiTHOCTY ce OVIN USBBPIIBAHU IPEU
noutu 40 000 roguuu B 0>xHa Adprka u mpenu oko-
70 20 000 rogyuuy Ha ocTpoB Tacoc. OTToraBa MUH-
HOZIOOMBHUTE JIETHOCTHU Ce MPeBPBINAT B podecust
U ce pas3lIMpsBaT, a KOIMYECTBOTO M Ka4eCTBOTO Ha
II'bPBUYHUTE NPOAYKTU Ce€ yBelIMdyaBa 3HAYMTENTHO.
ITo Bpeme Ha mpayucTopuyecKuTe IepUOAH, PAsBUIN
ce B pailoHNTe C yMepeH KauMmaT B EBpomna, B 3amaf-
HOA3MaTCKUTe permoHn 1 EBpasus u 1o Bpemero Ha
PuMckara nmnepus, MUHHOZOOUBHUTE JEITHOCTH Ce
Pa3BUBaT NPOAB/DKUTETHO IO IIOBeYe MM II0-MaIKO
Tpa/IMLIMOHEH HayyH. BbIpexn ye BMKJaMe MHOTO-
OpOJHM TeXHUYEeCKN HOBOBDBBEIEHMs OT TOBAa Bpe-
Me, U3TTIeXK/a Ye 3a MHOTO NPOAB/DKUTEIEH MePUOf,
PYZIapCTBOTO Ce OCBILECTBABA KaTO IOI'bIHUTEIHA
TEHOCT OT Manky rpynu. Hama cbMHeHMe, de omle
o0IjecTBaTa OT HEONMUTA ¥ KaMEHHO-MefIHaTa eroxa
Ca MHTEH3MBHO aHTaXXVMPAHU C OCUTYPsIBAHETO Ha Cy-
POBUHM, HO Tpsi6Ba Jja ce OTOe/MeXaT 3HAYUTETHUTE
IIPOMEHH OT eiXH MO-KbCEH Iepuof, MomIajall Mex-
ny xkbcHoTO IV-To 1 II-po xunagonetue mp. Xp. Ilo
BpeMe Ha ,,MeTa/THUTE e[OXN 32 IPBB II'BT BIDK/IAME
IIVPOKOMAIAOHY U VHTEH3MBHM JEHOCTY, KOUTO
paiMKalTHO IIPOMEHAT BIMAHNETO HA PyHOmoOuBa
BBpPXy obujecTBara 1 paHpumadra. MuHHOTOOMBHM-
T€ ¥ METATypTUYHM ONlepali Bede MMAT pasnyeH
U NIO-MHTEH3MBEH PEXUM Ha JOCTDBI 10 TepeHUTe U
pecypcute. 3a IbpBU IIBT Ca YCTAHOBEHM MUHHOJO-
OVIBHM OIIepaIy B HAXO[UIIA, KOUTO Ca U3IO0/NI3BaHN

Mining as
a Profession
in Prehistoric Europe

Thomas Stollner

Mining and the procurement of mineral resources
go back to the upper Palaeolithic; the oldest mining
operations are known from the island of Thasos or
the South African Lion’s cave near Ngwenya where
red ochre was exploited by the early modern human
beings. These mining operations go back nearly
40 000 years in South Africa and about 20 000 years
on Thasos. Since then mining operations have been
professionalized and enlarged, and the amount and
quality of the their primary products have been
considerably increased. During prehistoric periods
that end in temperate Europe, in Western Asian
regions and Eurasia during the Roman Imperial
Age mining had developed over a long time in a
more or less traditional way. Although we see a lot
of technical innovations during that time it seems
that mining enterprises were carried over a long
time as part time profession by smaller groups.
It is no doubt that even the Neolithic and Copper
societies were intensively engaged in procuring
raw materials but it is interesting to note that there
were impressive changes between the later 4th and
the 2nd millennium. During the ,Metal Ages®
we see for the first time large scale and intensive
enterprises that radically changed the impact that
mining had to societies and landscapes. Mining
and smelting operations practiced now different
and more intensive modes of access to landscapes
and resources. For the first time there were mining
operations that were established at deposits and were
operated continuously over a longer time period.
These transitions were gradual and it is obvious
that part time access modes still were existing
parallel to intensively driven operations: In some
landscapes mining was still made in the traditional
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IPOLB/DKUTETHO 32 IBIBL Mepuof oT BpeMe. Tesu
IPEXO/Y Ca IIOCTENeHHN ¥ € OYEBU/IHO, Y€ PEXKVMUTE
Ha BPeMEeHEeH JOCTBII BCe Ollle CBIeCTBYBAT YCIO-
PEHO C MHTEH3VBHO M3II'b/IHSABAHNTE OIlepaINi: Ha
HSKOU MeCTa Pyoff00MBBT BCe Ollle Ce M3BBPIIBA 110
TPA/VILIMOHHNS HAYMH, Ype3 TPYIN, KOUTO OTHBAT
[PV HAXOAMINATA HA MO/E3HN M3KOIaeMH 110 BpeMe
Ha Ce30HHOTO [IBIDKEHNe Ha CTajara B IUIAHMHCKU-
Te MeCTHOCTU. IIOCTOSIHHM py[OfOOMBHM CUCTeMNU
Ce YCTaHOBSIBAT CaMO IPY Ha/jn4ue Ha CTAOWIHU
CEJICKOCTOIIAHCKM [IETHOCTM 32 MperuTaHye, BKI0-
YUTENTHO IMOCTOSHHY CeMINA Ha JOCTBIIHN Pa3CTos-
HISI, MApLIPYTH 32 TPAHCIIOPTMpAHe Ha Z0o6MBa 1O
HOTpeOUTENNTE, KAKTO U JOCTATBYHO TOMSAM Opoii
XOpa, )XMBeelly B PailoHa, KOeTO 6V ITO3BOMNIO Hi-
KOV 4aCT¥ OT OOIIHOCTHTE I Ce AHTKMPAT B CIIEI[N-
amusupann jeitHoctu. TpyaHO e [ja ce OTTOBOPHU Ha
BBIIPOCA ATV XOPaTa, 3aHMMAaBalI ce C pyAofo6uB,
ce cumTaT 3a MpodecroHaTH MUHBOPY U IA/TU MMAT
otzeniHy npodecnun B paMKITe HAa MUHHOOOMBHITE
[ETHOCTY U MeTaNyprusrTa Ipes MParcTOpuIecKuTe
nepuopn. TpyaHO e fa ce OTKPUAT SICHU [JOKa3aTesl-
CTBa 3a TACHOTO NpOUINpaHe Ha TPYAA, B CMUCDHIT
Ha XOpa, KOUTO M3II'B/IHABAT U3KTIOYUTETHO CIIe-
nyanusupany npodecun. Hsama cBupeTencTsa u 3a
CBLIECTBYBAaHETO HA COLMATHU CTPYKTYpH, OTpase-
HI HampuMep B rpobeH MHBEHTAp WM B 3ala3eHu
M300paKeHNs, KOUTO [ja ITOKA3BaT ChIeCTBYBAHETO
Ha TaKMBA, HATO II'bK € HEOOXOAMMO Jja ce IPefIo-
Jlara TakaBa OpraHM3alusA IO aHAJI03U OT eTHOrpad-
CKM 3aIVICH VTN JOPYU OT UCTOPUIECKUSI PYZOLOOUB.
Konkoto e mo-masnka pygofo6mBHaTa rpyma, TOIKoBa
o-pa3HooOpasHu ca paborHute chepu, KOUTO ce
pasIIpesessiT MeX/y YWIEHOBETE Ii.

VIMa ol1je efj/IH aCIIeKT, KOJTO IPaBy peKOHCTPYKIVI-
Ta 110 APXEO/IOTMYeCK) U3TOYHUIIN TONKOBA TPYyAHA:
eMIMPUYHNTE IPOYYBAHNA HA MaTepUaTHNUTE apxe-
OJIOTMYECKM CBUJETENCTBA II03BOJIABAT PEKOHCTPY-
MpaHeTO Ha CIelManu3anysITa Ha 3aHasTIUiicKaTa
paboTa, a He Ha XOpaTa, KOUTO 5 U3BbPLIBAT. MHOTO
IIO-TPYAHO e fja ce pazbepe famy e MMauo MajicTOpH,
KOUTO ca OMmy CriocoOHN Jja M3BBPUIBAT PAa3INIHU
BIJIOBE [IEITHOCTH, W/IV TaKVBa, KOUTO ca OWIN CIre-
IMa/IM3MPAHN CaMO B efjHa 06/1acT. MUHBOpUTE WIN
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way by groups that accessed to mineral deposits
during seasonal herding and pastoral activities
in mountainous landscapes. Permanent mining
systems could only be established in accordance
with a stable agricultural basis of subsistence,
including permanently established settlements in
reachable distances, routes to transport the yield
to consumers, and a certain population size that
allows enabling some parts of the communities
to engage themselves in specialized activities. It is
difficult to answer the question if mining people
regarded themselves as professional miners or even
if they held special professions within the mining
and metallurgical field in the prehistoric periods.
It is also difficult to find clear evidence for this
strong labour division in the sense of people who
were following exclusively specialised professions.
Neither there is any evidence by social constructions
that would express such by grave furnishing or by
visual depictions, nor there is a special need to
suppose such an organisation when looking to
analogies from ethnographic records or even from
historical mining. The smaller a mining group is the
more the different working areas are distributed to
all members of the group. There is another aspect
that makes a reconstruction from the archaeological
sources so difficult: empirical studies of the material
archaeological evidence allow reconstructing the
specialisation of crafts-work rather than the crafts-
person(s) involved. It is much harder to understand
if there were crafts-persons who were able to carry
out different crafts or if there were single specialists
involved. Miners or smelters normally have to hold
knowledge about all the operational steps. Recent
investigations on the hauling system in the Late
Bronze Age salt mine of Hallstatt (Austria) brought
new insight to this problem. Five carrying bags were
found nearby large hauling shafts underground
thus indicating the transport of single carriages of
about 40 kg to central shafts during the Later Bronze
Age. A sophisticated but in fact simple unloading
mechanism often was interpreted as indicative for
an operation chain in which carriers were working
constantly in a hauling chain. What was surprising



pabOTHUIINMTE Ha TONVIHUTE OOMKHOBEHO e TpsibBa-
JI0 [ja TIPUTEXaBaT 3HAHUS 32 BCUYKYU ONEPATUBHU
CTBIIKM.

[TocnenHuTe IpOyYBaHMA Ha CHCTEMATA 32 TPAHCIIOP-
TYpaHe B COJTHATA MIHA OT K'bCHaTa OpPOH30Ba eroxa
B Xanmmat (ABCTpMsA) IpeIaraT HOB IOITIEN, BbPXY
to3u npobnem. IToy 3emsaATa, 671130 1O TOMEMM LIAX-
TV C TPAHCIIOPTHU QYHKINMM, CA OTKPUTH TIET YyBasia
OT KbCHaTa OpPOH30Ba eroxa, KOeTo TOBOPM 3a Ipe-
HacsiHe Ha OTJE/IHU MapTUAU OT O0KojIo 40 Kr BeAKa.
ToBa e eilMH yCHBBPIIEHCTBAH, HO BCBIIHOCT IIPOCT
MeXaHI3bM 32 pa3TOBapBaHe, KOMTO MOXe Jia Ce Th/I-
KyBa KaTo II0KasaTe/leH 3a IPOM3BOJCTBEHA BEPUTa,
Py KOSATO HOCAYMTe ca paboTeNy HelpeKbCHATO B
CUCTeMa 3a IIpeHacsiHe Ha jo0MBa. VI3HeHazBaIm ca
pesynTaTuTe OT KOMIIIOTBpHA cumynamma (ABM),
KOETO IOZIKPEIlAd PaslMyHO ThIKyBaHe: HACMYAHETO
U U3B/IMYaHETO Ha COJITA € OTHEMA/I0O MHOTO IIOBeYe
BpeMe, OTKOJIKOTO Ce CMATAIlle IIpefiy, KOeTO IT0Kas3-
Ba, 4e He e OMI0 HeOOXOAMMO IIOCTOSIHHO M3HACSHe
Ha 1o6uBa. Moxe 611 ce e IpaBesIo BeAH'DX Ha JIeH OT
CBIINTE XOPa, KOUTO IIPEU TOBA Ca M3BbPILIBAJIN Ca-
M fo6uB. To3y BULL CHTPYAHUYECTBO YECTO Ce KOH-
LIeNTyaIN31pa KaTo ChbTPYAHNIECTBO MEXKAY OT/eN-
HM CIIenManucty, 6e3 ma ce B3eMa mpesBuj (axTa,
ye BCUYKO TOBA MOXKEe Jla Ce M3BBPIIBA OT €HO MIN
caMo OT HAKOJNKO ymna. He crenmannsanmsara Bogu
OpraHusanyATa Ha paboTa KbM II0-TO/LIMO pasfiere-
HIIe Ha TPY/a, a Hy)K/IaTa OT I0-TOJIeMY KOMYeCTBa.

Texnuuecxu 6v3MoNcCHOCIMU U KomnemeHuuu

Pynomo6uBbT KaTo Lis/10 Ce CYMTa CIelyanusupana
paboTa, KOSITO C/IefBa [ja Ce U3BBPIIBA OT KOMIIETEHT-
HI X0opa. ToBa BakKu 3a MHOTO OT CrieruduaHnTe ac-
IIeKTI Ha MUHHOZOOMBHATa paboTra. TakbB e cryJasT
KaKTO C HaTPyMaHaTa MPAKTIKATa, TaKa ¥ CbC 3HAHNU-
sITa, KOUTO TPsIOBa fa O'bIAT MPULOOUTH JOIIBIHM-
TE/IHO — HANpKMep MO3HAHUSA 3a CKalINUTe U PYAUTe,
3a TAXHATa TBBPAOCT, 32 06paboTBaeMOCTTa Ha MMI-
HEPATHOTO CheMHEHNE, KOETO CHABPKA >KeTaHWUS
muHepan u ap. Korato nmame 3amaseHo o6paboreHo
IBPBO, MOXe Jja ObJaT HalIpaBeH) HAOMIOEHNs 1 32
Apyru npodecroHanHy MO3HAHNS: TIPY aINUICKIUI
PYZOZOOMB HaIpUMep — B PyAHMKA APTYpP AbPBEHMU-

Mumnvopckusim 3anasm: murvop om [diopHbepe konae

8 2asepust CoC CBOAMA JHeNA3HA Kupka. Macneno naammo
om K. Xaiio, 1926 2. Cn. Keltenmuseum Hallein, J.F.
Schatteiner, Hallein.

Mining craft: a Diirrnberg miner hewing a gallery
with his iron pick, oil paint on canvas, K. Hayd 1926,
photo: Keltenmuseum Hallein, J.E. Schatteiner, Hallein

are the results of an computer-simulation by help of
an Agent-based-Modelling (ABM) that supported a
different interpretation. Hacking and getting the salt
and salt-clay rocks is much more time consuming
as previously thought and therefore indicate that
constant hauling was not necessary. Perhaps it was
done one time a day by the same people who did
the hewing work before. This kind of cooperation
is often conceptualized as the co-working of single
specialists without regarding the fact that all this
might have been performed by a single or only some
persons. It is not the specialisation that drives the
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Te HOAIIOPY Ca IPaBeH! IO CTAaHAAPTU3UPAH HAYMH
Y IpY ClIa3BaHe Ha CTaOMIHOCT IO OTHOIIEHMe Ha
Koe(uIMeHTa Ha HATUCK Ha OKOJIHITE CKa/THU YacTH.
CrierjiaiHO CeNIeKTVPaH UITIOMICTHY BUJOBE Ca ce
VI3TIO/I3BA/IY KaTO HOJAIIOPYU 33 0COOEHO 3acTpalleHN
3ou1. OT OCTaBeHNTE OT MHCTPYMEHTUTE C/IEfIU CTaBa
SICHO, 4e 32 MOJ3EeMHNUTE JbPBEHN HOAIOpH ca 6mmn
V3IIO/I3BAHM CaMO HSKOJIKO PBYHM OpafiBu 1M TECTN.
Bb3MoxHO 00sicHeHNe e, 4e KaTo LsyIo Ipy 06pabort-
KaTa Ha CKajlaTa ca M3IOJI3BaHM CaMo HIKOJIKO Me-
TaJHY MHCTPYMEHTA, WIN 4Ye Te ca 6ummm ynorpebs-
BAaHU OT eVH CIIeLVA/INCT — JBPBOJENIeL], KOJTO I e
M3IIO/I3BAJI IIpY U3pabOTBAHETO HA MOA3eMHAaTa 00e3-
OIaCUTeHAa IbPBeHa KOHCTPYKIMA. BaxHo e ma ce
pasbepe, 4e HAKOM PaOOTHMU CTBIIKYM He U3UCKBAT CIIe-
1yanHy nosHanus. [IpeHacsaHeTo, HapuMep, B Hava-
JIOTO MO>Ke fla Ce M3BBPIIBA ¥ OT HeoOydeHM Xopa. B
IP'BLKISA ¥ PUMCKVSL PyAOFOOUB B HAKOY CTTyday TOBA
Ce M3BBPIIBA OT pobM MK BoeHHOITeHHUIN. KakTo
PV BCUYKY MKOHOMIYeCKY cepit, ClIo)kHaTa pabor-
Ha OPTaHM3aLVsl N3UCKBA KOMOVMHALISL OT Pas/iIHN
HIBA Ha OIINAT U Ha eKCIIePTHY IO3HAHVI.

Cpen Hail-BaxHNTe (PAKTOPY 32 HAYATIOTO HA PYHOIO-
OuBa ca mosHaHMATa 3a Haxopumara. Komko cmoxHo
e 61710 TOBa MIOKa3Ba CUTYALVATa B MEHOOOMBHIS
pynHMK ApTyp (paiioHa Ha Murtepbepr) B aBCTpmii-
ckure Annn. IIpes 15-u u 14-u B. ip. Xp. MUHbOPUTE
pabotaT Ha ABn6ounHa ot 170 go moutu 200 M mop
HOBBPXHOCTTA. T'bil KaTO TAXHATA €KCIUIOATALUSA e
IPOAMKTYBaHA OT F€0I0XKKATa U TeKTOHMYHA CTPYK-
Typa Ha Cy0-BepTMKajHaTa pyAHaA >Kmma (3amex
Bpanpep), pu fo6MBa ce eKCIIOATUPAT PYAHY XKV
B IIPAaBIJIHY, [TOC/IEIOBATE/THY XOPMU30HTHI. B 3amexxa
BpaHfiep TEKTOHMYHMUTE BVDKEHMA M3MECTBAT CyO-
BePTUKAIHNATE >KWIN U [0 TO3M HAYVMH Te M34e3Bar,
KaTo IpPaBAT HEBb3MOXKEH MOCTOSAHHNUA [0O6MB. [JHeC
e ICHO, 4e MUHbOPUTE € TPA6BAJIO Jja pa3KpPUAT OTHO-
BO TEKTOHMYHO M3MeCTEeHATa YacT OT PYAHNS 3aJIeX.
[IbpBOHAYaA/THO Te MPABAT TOBA Ype3 U3rpaK/laHe Ha
TYHE/IU Ha ceBep, KOETO Ce 0Ka3Ba JOCTa HEYCIIELIHO.
[To-KbCHO OTKpMBAT OTHOBO >KWJIATa 4Ype3 MO-[biI-
00K TyHeJI Ha 10T, Kb/IETO YCTAaHOBABAT HOBA €KCIIIO-
aTallMOHHA Tajlepysi B 3allaJjHaTa 4acT Ha 3aJIexa.
EnHo oT cnepcTBUATA € HEOOXOAMMOCTTA Jja Ce Io-
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working organisation into a higher labour division
but the demand for higher quantities.

Technical abilities and the capacities

Mining work is basically considered a specialised
work that could only be performed by knowledgeable
people. This is true for many of the typical aspects of
mining work, the aspects of trained practice as well
as knowledge that had to be learned from others,
such as the knowledge about rocks and ores, their
hardness but also the workability of the mineral
compound that hosts the desired mineral. Other
professional knowledge can be observed when
timbering is preserved. In Alpine mining such as
the Arthurstollen the timbering was made in a
standardised way and under respect of their durability
in concern of the pressure ratio of the surrounding
rock-parts. There were specially grown conifer stems
being used as props for especially endangered areas.
According to the tool and cut-marks it seems only a
few hand-axes and adzes were used for underground
timbering. An explanation could be that only a few
metal tools were used in general within a working
gangue or even a specialized carpenter was using it
when preparing the underground safety wood work.
But it is important to realize that some work steps
do not require trained knowledge at all. Hauling for
instance also can be carried out by unlearned people
at the beginning. In Greek and Roman mining
it had been done in some cases by slaves or war
prisoners. As with all economic fields complex work
organisation required the combination of different
levels of experience and expert knowledge.

Knowledge about the deposit counts among the
most important factors for underground mining
work just from the beginning. How complicated
such would be shows the situation in the copper-
ore mine of the Arthurstollen (Mitterberg area) in
the Austrian Alps: in the 15 and 14th century BCE
miners worked in a depth of 170 to nearly 200 m
beneath surface. As their exploitation was directed
by a geological and tectonical structure of the sub-
vertical ore-lode (the Brander lode) the mining
exploited the ore-lode in regular horizons. At the



Tope: Xanujam, mop6a 3a npeHacsxe Ha pyoama om cesepHama pyoHa ,epyna', Ipionep Bepx (no @. E. Bapm); dony: cmenbuuie
6 Tyus Bepk. PexoHCmpyKuus, HANPpAseHa cvenacHo apxeonozueckume npoyuearus (no X. Pewspaiimep, B: Kern et al. 2008).

Hallstatt, a carrying bag from the Northern mining ,group“ at Hallstatt, Griiner-Werk (after EE. Barth); below: staircase from
the Tusch-Werk, reconstruction according the excavation feature (after H. Reschreiter in: Kern et al. 2008)

HoOpyM BeHTM/IALMATA — TaKa Te TPsAOBa a CBbpXKAT
M3TOYHATA ¥ 3allaJiHaTa YacT Ha MUHATa C rajaepus,
KOSITO IIPOKOIIABAT OT /iBe IIOCOKM, KOUTO Ce CpelaT
B e[JHa TO4YKa Ha oKojo 180 M mprbounHa. Tosa uc-
TUHCKO MH>KEeHePHO IIOCTIDKEHNE € M3MCKBAJIO CepH-
O3HI IIPOyYBaTeHN PabOTIL, 32 ja MOXKE [{BeTe Taje-
pUM [ia ce 3aceKaT TOYHO. 3a MOCTUTAHETO My ca Ouin
HeoOXOAMI MalICTOPCKM TIPOYYIBATENHN METORU U
IPOCTM MaTeMaTudecKu ImosHaHms. KoMIuiekt rmep-

Branderlode the subvertical veins often were shifted
by tectonic movements thus disappeared and could
therefore not be won continuously. Today it is clear
the miners had to relocate a tectonically shifted part.
They first did this by tunnelling to the north which
was rather unsuccessful. Later they found the lode
again by a deeper tunnel to the south where the
established a new exploitation gallery to the western
part of the ore-lode. As one of the consequences also
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ey, HaMepeH! B O/IM30CT, ca II'bPBUTE MHANKALUN
3a TO3M BUJ, MHXXeHepCTBO. Taka HapedyeHaTa ,,JIH>Ke-
HepHa rajiepus e JOKa3aTe/lCTBO, 4e PYHOJOOMBBT
€ BOCTUTHAJI BUCOKO )1 HOBATOPCKO HNUBO Olle IIpe3
nepuopa Ha cpeHaTa 6poH3oBa eroxa B EBpoma.

IloHnAkora e yIMBUTENHO, Y€ NPAaUCTOPUIECKUAT PYy-
IOmOoOUB ce ABABA KaTO HAII'BIIHO Pa3BUTA CHCTEMA.
B Cakppucu B Ipysust e orkputa gbn16oKa moaseMHa
MMHHA cucTeMa oT kpas Ha IV xut. nip. Xp., mpu Kos-
TO M3IJIEX/JA Ollle CTApTMPaHeTo Ha 06MBa e 6110 Ha
MHOTr0 J06po HUBO. MUHBOPKTE OT OOLUIHOCTHTE HA
kynTypara Kypa-Apakc ekcrioarupar KBapll-XeMma-
TUTOBA JXIJIa C BUCOKO CBJbPKaHNe Ha 371aTO, KOETO
e 6110 HeBU/IVIMO IIPe3 II0-TOJIIMATa 4acT OT BpeMe-
TO. BpIpekn 4e 371aTOTO He ce € BIDKJIA/NIO C MIPOCTO
OKO, € YIMBUTEIHO, Y€ Ca eKCIJIOATUPAHU CAMO MHO-
ro 6orarty xuan. O4eBUIHO MUHBOPUTE Ca MOXKE/N
7la OTKPMAT KOM Ca Hail-fobpure.

JKusomwsm 6 nodsemnume munu

MuHBOpPHTE KUBEAT 1 pabOTAT IIOJ, 3eMATa B ThMEH
U MHOTO crienjuazes csgat. He Ou 6110 M3HeHagBallo,
aKo Te3¥ YC/IOBMsA IIPOMEHAT He CaMO TeXHUTE exe-
JIHEBHYU pabOTHM ITPAKTUKM, HO CBIIO U MEOIOrnYe-
CKMAT UM CBAT. JKMBOTBT MM € pasimideH OT TO3U Ha
3eMeJIe/ICKVTe OOIIHOCTY U CIefJOBAaTeTHO BIDKIAHM-
ATa UM 3a 00lIeCTBEHATa CTPYKTYpa, PEIUTHO3HUTE
BAPBaHMA ¥ TeXHNYECKNUTe pasOupaHmsaA ca pasimd-
HI. Bb3nmpusaTnATa n peakuuuTte Ha TakyBa OOIIHO-
CTM CBC CUTYPHOCT Ca PA3/IM4HY, L0 Ce OTHACA JIO
pelIaBaHeTo Ha eXeJHeBHU Mpo6IeMu: HeCTaOuIHM-
Te TeKTOHMYHY CUTYaLUM MOXKe Jja IPUUYMHAT IPO-
671eMU B TIOfj3eMHATa MUHHA Tajlepis, HO PeaKIuuTe
MOXe Jja ca pasInyHy. Bb3MOXKHO e MUHBOpUTE fia
ca THPCUIU HO-ZOOPYU TeXHUYECKN pelIeHNs 3a U3-
OsArBaHe Ha OBV ONIACHM CUTYALM Y CPYTBAaHNUA,
VIM I'BK I Ca M3INUTBAIN IO-CUJIHO IIpEK/IOHEHMe
npey, 60)KeCTBEHUTE CVU/IM, KOUTO Jla TV OMA3AT OT
OBl OITACHOCTU. B KaMeHHO-COTHUTE HaXOAMINa
Ha JpeBHaTa ColHa MyHa B Jlysmak 630 go Yexpa-
6aj MMa JOKa3aTe/NCTBa 3a HAKOIKO KaTacTpodu u
He 611 6110 YyTHO aKO Te3M 3/IOHOMTYKY Ca OCTaBYJIN
C/IeM B IPYMKA3KNTE U KYATOBUTE IPAKTUKY Ha Te3N
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the ventilation had to be improved - so they had to
interconnect the eastern and western mine part by
a gallery that was driven from two sides and met
exactly at a point in about 180 m depth. This was
a true engineering performance and had certainly
required surveying methods to exactly meet the other
gallery. Surveying methods and simple mathematic
knowledge had to master to achieve such. A pair
of compasses found nearby was the first indication
for this kind of engineering. The so called ,.engineer
gallery® is a proof that mining has reached as a highly
and innovative level already in the European Middle
Bronze Age.

Sometimes it is astonishing that prehistoric mining
appeared as a completely developed system. At
Sakdrisi in Georgia a late 4th millennium deep
mining system was discovered that seemed at an
advanced level already when the mining had started.
Miners from , Kura-Araxes“ communities exploited
a hematite-quartz vein that contained considerable
amounts of gold that was invisible most of the time.
Although the gold could not be seen most of the time
by the naked eye it is astonishing to note that only
the highly enriched veins got exploited. Obviously
the miners were able to find out which were the best
ones.

Life-worlds in underground mining

Miners lived and worked underground in a dark and
very special world. It would not be surprising if such
conditions would have altered not only the daily
practice of work but also their ideological world. The
life-world was different from many persons living
in agrarian communities and as such the vision of
societal structure, religious believes and technical
understanding was different. The consequences and
also the reactions of such communities were certainly
diverging when it comes to the solution of daily
problems: instable tectonic situations could cause
instability in an underground mining gallery, but
the reactions might be different. Miners have sought
most likely for better technical solution to avoid
further danger situations and break downs, or they



Pyonux Apmyp. Vismouen 3anex, eanepus Yepu. Briseo — usuucmena 30Ha, 6 KOAMO e OMKPUM KepamuyeH C6emunHuL;
0oy, 80CHO — 3anNA0HA CMeHa, Kepamuuer c8ermunHuK in situ; 2ope, 60acHo — kepamuyeH ceemunnux. @omo: DBM/RUB,
T. Jvonuep; puc./pomo — A. Kyymurcku.

Arthurstollen, Eastern-Lode part, Cierny gallery. At the left — emptied area with gloom-pot; below, right — western wall, gloom pot
in situ; above, right — gloom-pot. Photos: DBM/RUB, Th. Stéllner; drawing/photo: A. Kuczminski.

MUHDbOPCKI O6IHHOCTI/I.

JKuBOTBT Ha mpaucTOpUYeCKUTe MUHBOPY OCOOEHO B
HOfi3eMHITe pabOTHM YCTIOBUA € Pas3/iMdeH U B IPyTU
otHoueHus. B connnre muuu B Xammar u [Tropabepr
U3CrIefiBaHMATA II0Ka3BaT TOTBEHE U XpaHeHe 110 3e-
MATA, WINM NIOHE MPETOIUISIHE HA AXHUA OT eYeMUK,
poco 1 6060BM pacTeHNs, KAaKTO U OT IapyeTa Meco.
XpaHeHeTO U U3IO/I3BaHeTO Ha CIelValHM 30HU 3a

might have intensified the veneration of numinous
powers who would have safeguarded them from
further danger. At the rock-salt deposit of the antique
salt mine of Douzlakh near Chehrabad several
catastrophes are evidenced and it would not wonder
if these accidents had left traces in the narratives and
cult practices of these mining communities.

The life worlds of prehistoric miners especially in
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XOfIeHEe TI0 HYXK[ja OIPENEeNIeHO Ca MIMall BIMAHNE
BbpPXy BB3IPMEMAHETO ¥ OPTaHM3MPAHETO Ha IIOfI-
3eMHara cpezia. OmpefieieHn 30HM BEPOATHO ca 6umn
3aIa3eHy 3a TaKMBa JEMHOCTY; HAIIpUMED M30CTaBe-
HUI TaJIepUy Ca TOTy4aBaay BTOPMYHO NpeHa3Hade-
HI€ ¥ MMHbOPUTE BEPOATHO Ca pa3BMUBaI CHeLMas-
HJ CeTVBHM HAaBVILIM 33 BCUYKYU MOOOHY MIPAKTHUKI.

CbC CUTYPHOCT THMHVHATA € eUH OT Hail-Tpefus-
BUKATeJTHUTE aCleKTV Ha ABAOOKMA IOf3eMeH py-
IOXO6OMB: MMHBOPUTE € TPsI6BAjIO [a BBPIIAT CBOSATA
paboTa B OYTHU II'b/IHA TBMHUHA, KOETO € TIof00psi-
BaJIO IPYTU CeTUBHM CrIoco6HOCT. OCBETIeHNETO e
KOHKpPeTEH CEeTMBEH OINT, Thil KaTO [I0BEYETO OCBe-
TUTETHM Te/la KaTO Mac/IeHV JIAMITN WM CBELM ca C
OTPaHNYEHO JEVICTBIE: MUHBOPUTE ChC CUTYPHOCT ca
Ce Harak/ja/i KbM ThbMHIHATA, HO Thil KATO CBET/IN-
Hara e O1/1a He3aMeHMMa, Te ca OVIIU CYJTHO 3aBUCHMU
OT TOPMBOTO M/IM Ka4eCTBOTO HA M3TAPSHMUA IbPBEH
Mmarepran (OTKPUTHUAT OT'BH BMHAIM Ch3flaBa CTpa-
HIYHY Ipo6/IeMy KaTo HallpuMep IyLIeK U ra3oBe).
Mecrara, IpefHa3Ha4YeH 3a 3al1a/IBaHe Ha CPECTBA-
Ta 3a OCBET/IeHe, CMsHATA HAa TOPUBOTO UM, WM Kb-
IeTo ca OWIM ChXpaHsBAHM, Ca MMAIN CIeLVaTHa I
Ba)KHa POJIsI B eXXefjHeBHATa IpaKTuKa. TakaBa 30Ha
ot 6pOH30BaTa e110xa e Ipoy4YeHa B MyHata ApTyp. B
3aIaiHVISI Kpail Ha M3TOYHATA XKIIA € OTKPIUTA MaIKa
KaMepa: HJIKOTa TeCTOB TYHEJ, B HOC/IEfCTBUE TOBA
CBOOOJIHO IPOCTPAHCTBO € U3IOI3BAHO KATO MsCTO
3a 3alla/IBaHe Ha CBEIUTe B IOBPEJieHN ChI0BE, B KO-
UTO Jja Ce MOAAbPIKa IIOCTOSIHHA CBET/IMHA.

IIpomenu 6 couuannume cmpykmypu

ColiecTBYBa BBIPOCHT A/ TO3M pabOTEH MOJEN e
HOB/IUAT BbPXY Pa3BUTHETO HA IIO-CUJIHA flepapXiyHa
cucrema. YecTo pynofo6MBBT e IIpyeMaH 3a TeXKa pa-
00Ta, KOATO e M3BbPIIBAHA OT HICKWUTE COLMATHY C/IO-
eBe U KOHTpO/MMpaHa oT oOuiecTBeHns enut. Hskon
U3C/Ie0BaTe/NN JOPY 3aK/II09aBaT, 4e MeTalInTe I JOC-
TaBKaTa Ha MeTa/y Ype3 MUHHOLOOMBHY paboT BOAU
IO BB3HMKBAHETO Ha HOBU COLMA/IHU CUCTEeMM. AKO
pasriefiaMme MO-IIOAPOOHO apXeonornyecKuTe CBuUJe-
TEJICTBA, TO TOBA MHEHIIe Beue He MOXe Jia ce MOAAbp-
’Ka ¢ TakaBa yBepeHoCT. He cbljecTByBa HUILO, KOETO
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underground working conditions were manifold
and different also in other respects. At Hallstatt and
Diirrnberg salt mines research has proven eating
and cooking underground, at least the warming of
a stew made of barley, millet and beans as well as
of cut-off meat. Eating and also using special areas
for defecation certainly had an influence on the
perception of the underground environment. Areas
were possibly reserved for such activities, for instance
galleries that were no longer in use, got a secondary
determination and mining people certainly developed
special sensual habits for all those practices.

The dark atmosphere certainly was one of the most
challenging aspects of deep underground mining:
miners had to do their work in nearly dark situations
which improved certainly other sensual abilities.
Lighting was a particular sensual experience as most
of the lighting devices such as fat lamps or lighting
tapers allowed only a reduced illumination: miners
certainly acquainted themselves to these dark
conditions but as light was indispensable there was
a clear dependency on the fuel or the quality of the
wood that was burned (open light always produces
other problems such as smoky fumes). Areas where
the tapers were lit or fuel could be refilled to the
lamps or where such devices were kept got a special
and important role within the daily practice. Such
an area was excavated at the Bronze Age mine of
the Arthurstollen. At the western end of the eastern
vein mine a small chamber was found: once a testing
tunnel this open space was used afterwards as an
area where tapers could be lit at a damaged vessel in
which the glow was steadily kept.

Changes of social structures

If such a remindful work-pattern had also influenced
the development of a stronger hierarchical system
was sometimes asked. Mining often is considered as
an arduous work that had been carried out by lower
social classes and had been controlled by the social
elites. Some scholars even concluded that metal
and metal procurement by mining led to the rise
of new social systems. If looking in more detail to



Jla TIOKa3Ba, Ye MMHbOPNTE Ca OM/IN OT IO-HUCKUTE CO-
IMa/IHY C7I0eBe B IMpanucTopuyecka EBpoma.

O6r1ecTBara, [OOMBAIY ¥ IPOU3BEX/AIN METaIN
ot eBpasuiickute crenHn 3oHu (Kargaly, Askaraly),
ot Kaskas (Sakdrisi), kakro u ot EBpona (Mitterberg,
Kelchalm, Inn-Valley), ocraBaT BmeuarneHmero 3a
CIIHU U B&XHU, 6asMpaHM Ha POACTBEHV BPDB3KU
COLMA/IHM CUCTEMM, KOUTO KOHTPOIMPAT IOHE TeX-
HIYEeCKUTe ¥ UKOHOMMYecKku peitHocTu. OOujHO-
cTuTe 3a fobuB Ha con oT JKenAsHaTa emoxa craBar
0cobeHO 6oraTy, 3aI[0TO KOHTPOIMPAT X KOHKpPET-
Hara Thprosus. Hait-6orature rpoboBe mmokasBpat, 4e
€ MMaJI0 HAKOJIKO OOILeCTBEHV IPYIM, KOUTO MMAT
JOMMHMpalia posis B LIeHTpoBe KaTo Xajmar u Xa-
neviH-[{ropH6epr. TpagninoHHNTE POJOBU CUCTEMU B
OpraHu3alMATa Ha pabOTHUTE IPOLIECH Ce IIPOMEHAT
IIOCTETIeHHO € Te4eHue Ha BpeMeTo. OT pousBexxzia-
mure Men obmHocTy B VIsTtounute u I0xuum Annn
Hay4aBaMe MHOTO 3a Te3u npomeHu mpe3 II xwr. mp.
Xp. 3a mpousBOACTBOTO Ha Mefi B Mutepbepr oTHO-
CUTETHO Ma/IK/Te MMHHI Ollepaliiyl BbB BPEMETO ca
PasBUTHU [0 HMBOTO Ha IONy- UMHAYCTpUANIEH  py-
ION06MB C MHOTO C/IOXKEH OpraHM3aIVIOHEH MOJEIL.
CpIIOTO € BAPHO 32 MAJIKO IO-KBCHUTE MVHHU Jeli-
HocTy B Xa/IIiat, Kakto 1 3a [[lopHOepr mpes >kenss-
HaTa ernoxa. B jomrb/iHeHre K'bM J0O1Ba Y TOLIEHETO e
TpsI6BAsIO /1a Ce OpPraHU3NUpaT U ThProBCKUTE OIepa-
vy 1 mpexpanata. CbC CUTYPHOCT Ca ChIeCTBYBaIN
M LEHTPaJIM3MPaHN 3aJadM KaTo HalpaBaTa 1 IOf-
ApBKKaTa Ha II'BTUIA, KOUTO OCUTYpPsIBa/IK paboTrara
Ha CHCTeMaTa 3a pernoHaneH ooMeH. He e uygHo, e
IpY TaKVMBa YCIOBUA Ha TACHO B3aMMOJEVICTBHE, PY-
JapcKuTe OOIIHOCTY CaMy pa3sBMBAT HAYMHU 32 CO-
L/aTHO B3aMOJEeCTBIE.

[IpancTopuyeckusT pynofo61B He HY TIO3BOJISIBA A
upentndunpame npodecusnra Taka, KAKTo Ts € I0-
3HaTa OT PUMCKO BpeMe U CPeHITe BEKOBe 10 Hell-
HaTa MaTepuaiHa u3sBa. BpIpeku TOBa, CBbP3aHNUTE
C pynozmo6uBa Ipymy Karo Lis/Io MMAaT crenupuyHa
UJIEHTUYHOCT. AKO pasIjleflaMe MallaOHuUTe OIle-
pauum npu 3narogobuBHusA pynHuk Ana Teme wmn
MUHHOZOOMBHMTE paiioHM B VIsTounmre Anmu, He
Tpsi6Ba Jja ce CbMHsBaMe, 4e TAXHaTa pabora e 6ma
YCBBBPIIEHCTBAHA ¥ TPO(deCNOHATHA.

the archaeological evidence this picture cannot be
put upright any longer with such a rigidness. There
is nothing that indicates that miners were holding a
lowers social class in prehistoric Europe.

Metal mining and producing societies from the
Eurasian steppe zones (e.g. Kargaly, Askaraly), from
the Caucasus (Sakdrisi) as well as from Europe
(Mitterberg, Kelchalm, Inn-Valley) provide the
impression of still strongly important kinship
based social systems which controlled the technical
and economic activities at least. The salt mining
communities of the Iron Age got very wealthy as they
were controlling also the salt-trade. Even the richest
grave furnishings indicate that there were several
groups of leading linages who played a dominant
role at centres like Hallstatt and Hallein-Diirrnberg.
Traditional lineage systems in organizing working
gangues seemingly changed only gradually during
time. At the Eastern and Southern Alpine copper
producing communities we learn much about such
changes in the second millennium. At the copper
production of the Mitterberg small scaled mining
operations have been developed over time to semi-
“industrial” mining operation with a highly complex
organizational pattern; the same is true for the slightly
younger mining operations at Hallstatt and also at the
Iron Age Diirrnberg. Besides the mining and smelting
as well as the trading operations and the subsistence
hadtobeorganised and certainly there were centralised
tasks such as the installing and maintaining of roads
that kept the system of regional exchange working. It is
no wonder that in such conditions of close interaction
the mining communities themselves developed ways
of social interaction.

Prehistoric mining still did not lead to a profession’s
identity like we do know from the Roman and
Medieval mining and their visual representations.
But besides that there were special forms of identity
of such groups that was connected with mining
and production in general. If looking to the large
operations such as the Ada Tepe gold mines or
the Eastern Alpine mining districts we have not to
doubt that their work was highly sophisticated and
professional.
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Honunama na pexa Kpymosuua
8 pailona Ha onewrus Kpymosepao

Krumovitsa river valley
in the region of modern Krumovgrad




Obnro naseHu
,OnaropoaHu® TanHu

OT anyBWanHuTe
ceguMeHTH. PeyHoTO 3naTo
B AHelWHa bbnrapus

3opasxo Lunyos

ITpouecure no ycsosBaHe Ha MeTA/HUTE IOJIE3HU
M3KOIaeMu Oe/le>XaT efHY OT Hail-Ba)KHNUTE eTamu
B MICTOPMATA Ha YOBEWIKOTO obmiecTBO. Yecto Te
IIOKa3BaT IOBPAaTHM TOYKM B HETOBOTO pas3BUTHE,
CTpeMeX KbM OIIO3HaBaHe Ha 3eMHITE HeApa C Ipu-
pozfHuTe MM 6OTraTCTBA U ThpPCEeHe Ha Bb3MOXKHOCT
3a TAXHOTO OIIOJI30TBOpsABaHe. YCBOSBAHETO UM
IpoAb/KaBa AbIBI IEPUOJ, OT BpeMe, KaTO TeXHU-
Te Ka4yecTBa Ce M3IIONI3BAT II0 HA4YMHU, CbOOPasHO
HY>KJUTe U HUBOTO Ha TEXHOJIOTMYHO Pa3BUTHE HA
ApeBHMTe 061IecTBA. MapKupaT NpeIoOMHM ITparose
B PasBUTMETO Ha LMBMIM3ALMATA, @ HAKOU OT TAX
IOpM CTaBaT eINOHMMU 3a ILlelM eloXy, HapedeHU
HO-KBCHO C TeXHNTE VIMeHa — MeJJHa, OpOH30Ba, >Ke-
nA3HA

B IOromstouna EBpoma 1 B 4acTHOCT B 3eMUTe Ha
OoHellHa bbarapus, 3maToro ce moABABa MAJIKO CIIef
nosBaTa Ha MeATa KaTo I'bpBUA pabOTeH MeTan u
TPaifHOTO YCBOsIBaHE Ha MeJHaTa MeTanyprusd. Bap-
HEHCKMAT XaJKONINTEH HEKPOIOA U pefula Jpyru
HaXOfIKI OT HETOBMA KYITYpeH KpbI HUM Pas3Kpu-
BAaT Hail-paHHNTE 3/IaTHY HAaXO[KM B MICTOPMUATA Ha
40Be4ecTBOTO (cpB. TekcT [Jumutpos, CroiiueB B
HacTosAmaTa 6pomypa). Cies mosiBaTa Ha 371aTOTO B
cpepmara Ha V xurAgonerue np. Xp., ToO IpUCHCTBA
IO [leH [iHellleH B 61MTa Ha YOBeKa. YHUKATHUTE MY
KayecTBa ObP30 ro MPeBPBIIAT B YHUBEPCATTHO 00-
MEHHO ¥ IUIaTeXXHO CPefCTBO, a IPUAOOMBAHETO U
HaTPYNBaHETO MY — B IPUBMJIETHA 3a Ma/lllMHa, Ka-
4YecTBa 3alla3eH! U [0 fHec. Tasy npuBMIerus cum-
BO/M3upa 60raTcTBO, CUIIA, BIACT M CTAOMTHOCT.

The Long Guarded ,,Nobel”
Secrets from the Alluvial
Sediments. The Placer
Gold in Present-Day
Bulgaria

Zdravko Tsintsov

The processes of ore extraction mark some of the
most important stages in the history of human
society. They often reveal turning points in its
development, a desire to explore the bowels of the
earth and its resources and finding opportunities
to utilize them. The use of ore and other mineral
resources continued for a long period. The
extracted metals were used to meet the needs of
the ancient communities according to the level of
their technological development. The metals mark
crucial thresholds in the civilization development
and some of them even became eponymous for
entire periods, later called after their name -
Copper, Bronze or Iron Age.

In Southeastern Europe and on the territory of
present-day Bulgaria in particular, gold appears
shortly after copper became the first working
metal and the establishment of copper metallurgy.
The Varna Chalcolithic cemetery and a number of
other artifacts related to its cultural koine present
the earliest gold artifacts in the human history (cf.
Dimitrov, Stoychev in this brochure). Since it was
first mined in the mid 5th millennium BC, gold has
become part of human life. Very quickly, it became a
universal means of exchange and payment due to its
unique qualities, and acquiring and accumulating
it was a privilege for the few, qualities that have
continued throughout the centuries. This privilege
symbolizes wealth, strength, power and stability.

There were several large gold mining provinces in
ancient Europe, and one of them was situated on the
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3namnu apmedaxmu, omxpumu npu npomusare no nopeuuemo Ha pexume Cmpyma u Yiineuwsuya, Kiocmenouncxo.

Gold artefacts, found during gold flotation along Struma and Uineshtitsa rivers, Kyustendil region

JIpeBHa EBpomna e pasmosarazna ¢ HAKOJIKO TOIeMHU
371aTOXOOVBHY IPOBUHIINMY, eHa OT KOUTO e 6ua
Pa3moIo’KeHa Ha TEPUTOPMUATA Ha BanKaHCKMA 1MO-
JIyOCTPOB, @ JOOUTOTO OT Hes Ipe3 pasINyHu Iie-
pUOAYM Ha YOBELIKATa VICTOPUA 3/1aTO Ce U3UMCIABA
OT HAKOU M3CIefoBaTenn Ha 0Kono 1020 MeTpuyHm
TOHa. B McTOpuYeckn acnexT, KaTo 4acT OT Ta3M Te-
PUTOPUA, pPa3CUITHUTE HAXOAMILA HA 3/1aTO B 3EMUTE
Ha CbBpeMeHHa bbarapusa, BUHaru ca NpoBOKMpaan
MHTepeca Ha CIIeIVa/ICTATe OT 06/1acTTa Ha Teoyo-
TUATA, MUHEPANIOTUATA, MYHHOTO JI€7I0, apXEOJIOTH-
ATa U MeTanypruATa. ToBa e Taka, 3al[0TO MHOTO OT
Te3U Pa3CUINM ca pa3pabOTBaHM B APEBHOCTTA He
CaMo C rojIeMy MaIabu, HO ¥ C'bC 3aBUHO Ipodecu-
OHAJ/IHO YMeHIe 3a BpeMeTo cu. IIpu cbBpeMeHHUTE
(mpe3 20-tu M 21-BM BeK) re0JIOr0-MUHEPATOXKKN
U3CNIeABAHNA HA Te3M pa3Ccumy 0sXxa yCTaHOBEHU
penuna HemsBecTHM ¢akTu. Te HM TpemoOCTaBAT
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Balkan Peninsula. The amount of the gold extraction
of this province during various periods of human
history is estimated by some specialists at ca. 1020
metric tons. From a historical point of view, as part
of this territory, the placer deposits on the territory
of present-day Bulgaria have always attracted the
attention of the specialists in geology, mineralogy,
mining, archeology and metallurgy. It is so because
many of these placer deposits were exploited in
ancient times not only on a large scale, but also with
prominent professional skills. A number of facts
unknown until present have been discovered by the
modern (in the 20th and 21st century) geological
and mineralogical investigations on these placer
deposits. They provide important information
about the level of technological development, the
economy and the professional specialization of a
number of ancient societies, living on this territory



TR

Ba)kHa MHGOpPMALVSL 32 HUBOTO HA TEXHOTIOTMYHO
pasBUTHE, 32 UKOHOMUKATA U 32 IpodecnoHamHaTa
crieluanu3anys Ha pefulia JpeBHn o01ecTsa, oou-
TaBa/JIyM HAIIUTE 3€eMU Hpes paSHI/I‘IHI/I I/ICTOPI/I‘ICCKI/I
mepmoau — 001ecTBa, 3a KOUTO JOOUBBT Ha 61aro-
POAHM MeTay e OWI BayKHA YacT OT TEXHUS OUT u
NOMMUHBK. Hammnre Hpe,[[HleCTBeHI/ILU/I ca HPOMI/I-
Ba/IM 3/1aTO HA MHOTO MeCTa IO PeKUTe Ha [HeIIHa
Barapus. [[Hec HUe, M3MION3BAIKY CHIIUTE IPOCTH
TeXHUYECKUN CpeHCTBa n MeToaMm MOXEM [Ja OTKpI/I-
BaMe CBUIETE/ICTBA 3a TSAXHATA pabora.

J'bry rogyuHM cpep Teono3nTe y Hac OuTyBale Xn-
10Te3aTa, Ye Pa3CUIHOTO 371aTO B HAIINTE PeKN e
0110 HAII'b/IHO U3BJIEYEHO OlLie OT JPEBHUTE MIHbO-
pu. JleiicTBUTENHO, pa3cUINTe Ha TEPUTOPUATA Ha
ChBpeMeHHa bbiarapus toranHo ca 6umm npepabo-
TeHJ B MIHAJIOTO, HO CbBPEMEHHNTE M3CIeABAHNUS
KaTerOPMYHO ITOKa3BaT, Ye 3/1aTOTO B TAX He € Ha-
I'bJIHO U3BJIeYeHO. CBUIeTe/ICTBA 3a pa3paboTBaHe-
TO Ha 6OraTuTe pa3cUNy B MUHAIOTO Ca OTPOMHUTE
KyNUIIa OT COPTMPAHM PeYHM MaTepyuasy, 0COOeHO
BHYIINTETHN ITI0 MOpPeYMATa Ha PeKMUTe OT 3amaj-

IIpomusare Ha 3namo,

no epeme Ha onpobsare

8 Msmounume Podonu.
ITIpoexm na OREA u
HAJIM ,,Bronze Age Gold
Road of the Balkans Ada
Tepe Mining: Producers
and Consumers*

(FWF Ne P 28451).

Gold flotation during
sampling activities

in Eastern Rhodope
Mountain. An OREA and
NAIM project ,Bronze
Age Gold Road of the
Balkans Ada Tepe Mining:
Producers and Consumers
(FWF Ne P 28451)

during various historical periods. The metal
extraction was an important part of their lifestyle
and economy. Our predecessors mined gold by
panning at many places along the rivers in present-
day Bulgaria. Today it is possible to find evidence
for their activity by using the same simple technical
facilities and methods.

For many years geologists believed that the ancient
miners had exhausted the gold deposits in the riversin
present-day Bulgaria. Indeed, the placer deposits on
the territory of present-day Bulgaria were completely
reprocessed in the past, but the recent investigations
revealed that the gold was not completely extracted.
The mining of the rich placer deposits in the past is
evidenced by the huge waste stockpiles of sorted river
materials, especially impressive along the valleys of
the rivers in present-day Western Bulgaria (Struma,
Dragovishtitsa, Uyneshtitsa, Palakaria, Iskar,
Topolnitsa, Ogosta, Zlatitsa and many others) and
the disturbed natural stratigraphy of the sediments.
While the earlier evidence, found in many cases on
the surface, is well preserved and easy to define, the
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3namuu apmedaxmu, omxpumu npu npomusaxe no nopeuuemo xa peka Ozocma

Gold artefacts found during gold flotation along Ogosta river

Ha bearapna (Crpyma, [parosumua, YitHemuna,
ITanmakapus, Vickbp, Tonomnuna, OrocTa, 3naTuia
U MHOTO [p.) ¥ HapylIeHaTa eCTeCTBeHa CTpPaTu-
rpadus Ha OTIIOXKeHUATa B TsX. [JlokaTo MbpBUTe ca
SICHO M3pa3eHy U Jobpe 3alaseHy B MHOTO CIydan
Ha TIOBBPXHOCTTA, TO IIOCTESHUTE CBUAETENCTBA
Hall-4yecTo ca 3a/JMYeHM OT MO-K'bCHU IPUPOITHU
Ipolecu, KaTo 3a YCTAaHOBSABAHETO MM ca HeoOxo-
OVIMU CHeIVanU3VPaHy U3CTIeiBaHNA.

EnuH MHOro moObp mpuMep 3a BB3MOXKXHOCTUTE
Y YMeHWSITa Ha HAIINTe HpPefLy ca CefUMEHTNTE
OT paitoHa Ha p. YiiHemuna (B paiioHa Ha c. JopHO
YitHO), K'B/IETO [eTail/Ii OT BHYLINTETHUTE JPEBHNU
37IaTOXOOMBHY IETHOCTH Ca 3amas3eHy B MOYTH He-
IOKBTHAT BUJ 1 IO JHeC. BaoBOTO MeXxaHM3MpaHO
onpo6saHe (upes mypdu Ha gpr604YMHA 10 13.60 m
B M. ,,Cyo monbe“) B Kpast Ha 80-Te roguHyu Ha MU-
HaJIVISl BEK Ha CEIMMEHTHUTE OT T.Hap. OTHAJeH Iy
OT OOOTaTUTENTHUTE CHOPDBKEHUATA HA JPEBHUTE
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later evidence is most often destroyed by erosion,
requiring special research methods.

A very good example of the abilities and the skills
of our ancestors is provided by the sediments in the
region of the Uyneshtitsa River (near the village
of Gorno Uyno), where remains of the impressive
ancient gold mining activities are almost intact.
Shaft sampling (through test trenches at a depth of
13.60 m in Suo Polye locality) at the end of the 1980s
in the sediments of the so-called waste pulp from
the concentrator facilities of the ancient miners
revealed that they contain relatively high amount of
placer gold (from a modern point of view) and that
they can be considered potential raw material. The
bulk of the grains of the placer gold is concentrated
in fractions <0.40 mm, where they are represented
by scaly, lamellar or kidney-shaped fractions with
rounded edges. Few lump-shaped nuggets weighing
3 to 4 g were found during the research.



MHMHBOPHU IIOKa3a, Y€ ChbADbP’KaHMETO HA PA3CUIIHO

371aTO B TAX € CPAaBHUTEHO BMCOKO (OT ChBpEMEH-
Ha IVIe[HA TOYKA) M Te IpPe[CTAB/IABAT IIOTEHIVAI-
Ha CypoBIMHa 3a pa3paborBaHe. OCHOBHATa 4acT OT
3bpHATa Ha Pa3CUIIHOTO 3/1aTO B TAX € KOHIIEHTPU-
paHa BbB (pakiuure <0.40 mm, KbAETO ca Hpef-
CTaBeHM OT JIIOCHECTH, IJIACTUHYATH YIu 6bOpeKo-
BUAHM 0Opasuyu ¢ nobpe 3arnageHn proose. Makap
U PAAKO TPV TOBA IPOYYBaHEe Ca HaMEPEHU CaMo-
POZHU K'BCOBE € TEITIO OT 3 g 110 4 g, ¢ mpeobnafaBa-
1[0 HempaByIHa OyuykoByuHa popma.

BHuMaTenHOTO NMpoMMBaHe Ha KOHIIEHTpPATHUTE OT
TEXKU MUHEpaay B HAHOCKUTe Ha peamua Obiarap-
CKM peKM pasKpMBaT ¥ APYru TaiHuU. B monmydenu-
Te KOHI[EHTPATH OT TeXKM MMHEepasu, 4eCTo Hapef
C'BC CAMOPOJIHOTO 371aTO ¥ MUHEpalIN OT IPyIaTa Ha
IUIATMHATA, C€ OTKPUBAT M 37IaTHY apTe(aKT — CBU-
[leTe/ICTBA He CaMo 3a BoOMBa, HO 1 3a MeTaIyprud-
HOTO 11 I0BETVIPHOTO IIPOU3BOACTBO, CIYIBA/IM Ce Ha
TOBA MACTO Npe3 PasNNYHI UCTOPUYECKY TTePUOJN.

IIpomumo 3namo
Ha 0BbHOMO HA
Jvpsenama
naHuya.

Float gold on
the bottom of
the wooden pan.

The careful panning of heavy minerals in the
sediments of many Bulgarian rivers reveals other
secrets as well. The concentration of heavy minerals
often yields gold artifacts together with native
gold and minerals from the platinum group. These
artifacts provide evidence of the mining, extraction,
metallurgical activity and jewelry production
during different historical periods.

The gold objects are represented by flat small discs,
cylindrical, spherical and biconical beads, lamellae,
band-shaped spirals, hollow prisms, half-finished
earrings (?), small nails (the dimensions of most of
them are up to 12 mm). They are often discovered
together with a large number (millions) of gold
globules (melts) of up to 2 mm in size, among
which drop-shaped formations are found. The SEM
analyses of the surface layer of some of the artifacts
reveal that most of them have a relatively high
sampling of > 85.0 at% Au. The impurities (after
micro drill evidence) consist of Ag (up to 15.0 at%)
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3/IaTHNUTEe TIpefMeTM ca INPeACTaBeHM OT IUIOCKU
Aoy, UUIMHAPUYHM MBHUCTA, CHEPUYHU Mb-
HICTa, OMKOHMYHY MbHUCTA, IIJIACTUHN, IEHTOBU]L-
HY CIIMPAJIN, KYyXM IIPU3MH, 3aTOTOBKY 3a 06enn (?),
rBO3/eityeTa, pa3MepuTe Ha [OBEYETO OT TAX Ca 0
12 mm. YecTo ce ChIPOBOXKAAT OT TOIAM Opoit (Mu-
JIMOHM) 37IATHM ToIT4YeTa (CTOINMIKI), C pa3Mepu 0 2
MM, Cpell KOUTO ce HabMogaBaT KalkKoBUIHY 00pa-
syBaHuA. SEM-usciefBaHMATa Ha NOBbPXHOCTHMA
CJIOV Ha 4acT OT IPeAMeTHUTe, COYaT, Ye IIOBEYETO OT
TSX IMAT OTHOCUTETHO BUCOKa IMpoOHOCT — >85.0 at
% Au. IIpumecuTe (110 MUKPOCOH/IOBY IaHHN) ca Ag
(mo 15.0 at %) u Cu (mo 2.0 at %) ¥ ca CpaBHUTETHO
paBHOMEPHO pasIpeeneHy B 06eMa Ha HAXOIKNUTE.

Tyk e MACTOTO Ia IPUIIOMHUM, Y€ I'bPBUTE 3JIaT-
HY HaXO[KM OT JHELIHMS ,,XOpU3oHT [Ibbene” 6s1xa
OTKPUTU M CTaHaxa M3BEeCTHM B cpepgara Ha 80-
Te TOOMHM Ha MUHA/IUSA BeK, MMEHHO BCJIE[CTBIE
Ha IpOMMBaHe IO IopeunATa Ha pexute CTpyma,
I>xepman, Yitnemuua, Vickbp, Ilamakapusa u gp. B
mHellHa 3anagHa bparapus. Torasa Te HAMaxa aHa-
0T 1 Oyfiexa yuyBaHe y CIIelaIuCTIATe, KOUTO He
3Haexa K'bM KOJ UCTOPUYECKY Iepuof TpsbBa fa ru
oTHecaT. EfBa mo-K'bCHO, IpU pa3KpMBaHETO B ap-
XeOoJIOTM4eCK) KOHTEKCT Ha YHMKAJTHUTE HaXOAKMU
ot [Iv6ene, KapmoBcko, cTaHa sICHO, 4e Te3u Haxof-
KJ TIPMHAJJIeXKAT Ha efVH yAUBUTEIHO paHEH Ile-
puof — Kpasi Ha paHHaTa OpPOH30Ba — HA4Ya/J0TO Ha
cpenHaTa OpOH30Ba eoXy. 3HAYNMTE/THA YaCT OT OT-
KpUTHUTE B CeAMMeHTNTe Ha pekute Crpyma, [Ixep-
MaH, YiiHemuna, Vickbp, [lamakapusa u fp. MbHNUCTA
110 MOPOJIOTrMs U efpUHA Ca HAII'BTHO UJEHTUYHM C
MaHMcTara ot ¢. JIpoeHe.

KaTo pesynraT oT mpoMmBHATa AeHOCT HAa TEPUTO-
pusATa Ha CbBpeMeHHa 3amafgHa bbarapus, Moxe fja
ce Kaxke, 4e JJOOMBBT Ha 3/1aTO € OVJI ChIPOBOJIEH U
oT HeroBaTa 06paboTKa (BepOsATHO MeTanypruyHa).
B TO3u cMMCBII, €CTECTBEHO € [a ce IpeAIonara, de
paboTWIHMINTEe ca OWIM U3TpajieHu B HEIOCpes-
CTBeHa OJIM30CT C HAXOAMINATA OT KOUTO € J0OUBaH
MeTajla, ollle ToBede, Ye MeTa/yprudHaTa JeifHOCT
BUHATY MMa TeXHOTOTMYHA HY)X/ja OT BOJia.

[pwxnuBO maseHuTe ,,01aTOPOAHM TANIHU OT AJy-

BUA/ITHUTE HAC/Iarm Ha B%}Irapm{ KaTeTOPUYHO II0-
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0.5 mm

* -

Konuyenmpam om Au-Ag cnnasu 6ve ppaxyuume
< 0.40 mm. Mecmuocm ,,Cyo nonve’; c. lopro Yiino,
Kiocmenouncio

Au-Ag alloys concentrate in fractions < 0.40 mm. ,,Suo
polie“ locallity, Gorno Uino village, Kyustendil region

and Cu (up to 2.0 at%) and are relatively evenly
distributed in the volume of the artifacts.

It is worth reminding that the first gold artifacts
related to what is called ,Dabene level® were
discovered and became famous in the mid-1980s as
a result of panning along the Struma, Dzherman,
Uyneshtitsa, Iskar, Palakaria and other river valleys
in present-day Western Bulgaria. No parallels
were available at that time and puzzled specialists
struggling to relate them to a specific historical
period. Later it became clear that the unique
artifacts from the village of Dabene, Karlovo region
date back to an astonishingly early period - the end
of the Early Bronze Age and the beginning of the
Middle Bronze Age. A significant part of the beads
yielded by the sediments of the Struma, Dzherman,
Uyneshtitsa, Iskar, Palakaria and other rivers are
identical to the beads found at the village of Dabene
in morphology and size.

The results of the panning on the territory of
present-day Western Bulgaria allow to conclude
that the gold mining was followed by its processing
(metallurgical probably). Therefore, it seems logical
to suggest that the workshops were built very close
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3namo, npomumo no
npumouume Ha pexa
Kpymosuua, 6 pationa
Ha Kpymosepao.
Msmounu Pooonu

Gold floated in the
Krumovitsa river tributaries
in Krumovgrad region.
Eastern Rhodope Mountain
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Ka3BaT, 4e B IPEeBHOCTTA HALIMTE 3eMM Ca OuIn Ha-
CeNABaHM OT OOIIHOCTM TPAfHO CBBP3aHM C 00MBa
u obpaboTkara Ha 371aT0. PeyHOTO 37aTO € MMaso
I'b/ITO BpeMe BOJela POJIA KaTO OCHOBEH CyPOBM-
HEH M3TOYHMK IIpeJlarall 110 CPaBHUTEITHO JIECEH
U IIPOCT OT TEXHONOTMYHA I7IEHA TOYKA HAuMH Jja
ce mobuBa ThbpceHMAT 6aroponeH mMeran. Bepost-
HO PasBUTMETO HAa TEXHOJIOTMYHUTE IO3HAHUA, A
BIIOC/IE[ICTBIE M HY>XXJaTa OT IO-TOJAMO KOJIMYe-
CTBO 6/1aTOpPOJIHY MeTa/lyu MOCTENIeHHO e HaKapasa
IpeBHUTe OOLIHOCTY, NPAKTUKYBaaM PYAapCTBO
U MeTalyprus IO HAlIUTE 3eMM Jja IPEMMHAT OT
eKCIUIOATallMA Ha BTOPUYHMTE (aTyBUATHN) M KBM
€KCITOaTallsA Ha I'bPBUYHM, KODEHHM DYJHU Ha-
XofuIla, KAaKbBTO € CIy4asAT ChC CTaHA/IUA U3BEC-
TeH TIpe3 MOC/IeHUTe TOAUMHM 00eKT Ipyu Afia Tere,
Kpymosrpazcko.

PymapcTBOoTO M MeTanmypruATa OT paHHM IMPauCTO-
PUYECKY IEPUOJM Ca Ce IPEeBbPHA/IN B OCHOBHM OT-
pacny 3a Hace/leHNeTo, OOMTaBaIlo Te3M YacTH Ha
bankanckua nomyocrpos. CTaBa BBIPOC 32 Tpaju-
UM USTPXJAHU U ChXPaHABaHU II0C/IE0BATETHO

to the deposits from which the metal was extracted,
especially in view with the fact that the metallurgical
activity always needed water.

The carefully guarded “noble” secrets of the alluvial
sediments in present-day Bulgaria clearly show that
in ancient times, these territories were inhabited by
communities which were permanently connected
with the gold extraction and processing. Over a
long period, placer gold was the main raw material
from which the precious metal was extracted by a
relatively simple technological process. Perhaps
the development of technological knowledge, and
consequently the need for more precious metals,
gradually made the ancient communities practicing
mining and metallurgy on the present-day
Bulgarian territories move from the exploitation of
secondary (alluvial) deposits to mining primary ore
deposits as evidenced by the Ada Tepe site near the
town of Krumovgrad.

Since ancient times, mining and metallurgy have
been the main activity for the population inhabiting
these parts of the Balkan Peninsula. It is about
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IIpe3 MHOT'O BEKOBE U XNTIATONETUA. OTKPI/IBaHI/ITe B

allyBUAJIHUTE HYU pa3cumy apreakTy oT 61aropoy-
HIL MeTajIi CBUJIETEJICTBAT 3a €IH MHOTIO IOIAM U
mobpe opraHU3MpaH, 3a BpEMETO Mpe3 KOETO € C'h3-
[aJieH, TeXHO/MOTMYEeH KOMIUIEKC 32 OTKPUT JOOUB
Ha 371aT0. VI35ICHsIBaHETO HA MHOTO BBIIPOCH, CBBP-
3aHM C Ta3M paHHA MKOHOMMKA Ha HAIIUTE 3€MI,
BEPOSITHO 11je MPOIB/DKM f1a IPOMEHS IPECTABUTE
HJ 3a Hall-paHHATa METAJIyprus Ha O1aropogHNUTE
metanu (mpes Ilpancropusita u BpoHsoBara emno-
Xa) IO THEIIHNTe OBIrapCKUTe 3eMN U 1Ije 3aI'b/IBa
NpasHUHNUTE B TO3HAHUATA HIL
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Hopsen yneil,
noKpum c 064y
KOJCU, U3NO0TI36aH
npu apxeonozuqecku
excnepumenm 3a
npomueae 1no pexa
Kpymosuua.

Wooden spout, covered
with sheepskins, used
in an archaeological
experiment for

gold flotation along
Krumovitsa river

traditions built up and kept over many centuries
and millennia. The precious metals artefacts found
in the alluvial placer deposits on the territory of
present-day Bulgaria suggest the operation of an
extensive and well-organized open gold mine in
that period. Shedding light on the many questions
related to this early economy on the present-day
Bulgarian territories will probably continue to
change our concept of the earliest metallurgy of
precious metals (in the Late Prehistory and the
Bronze Age) and will continue to expand our
knowledge.



PanHata n CpeaHa 6poH30Ba
enoxa B ObnirapckuTe 3emu:
KYNTYPHN KOHTaKTU M HaXOZKH
oT OnaropoAHu MeTanu

Cmegan Anexcanopos

[IHerHuTe OBATApCKM 3eMM 0OXBAIAT YAaCTU OT TPU
ronemMu 6aKaHCKU permoHa — Tpakus (3aegHo ¢ Po-
momure), Llentpanuu bankaum (3aegHo ¢ Makeno-
Hus) u JJonHonyHaBckus 6GaceitH. Teorpadcekn Tpa-
kA 1 Pogormre ca orBopenu kbM CpennzeMHO MOpe
u Anaronus, llentpanuure bankaun - kbm CpepHus
HIynaB u Cesepna I'vpums, [omHopyHaBckmAT Oa-
ceiiH — kbM CeBepHoTo IIpnuepnomopue. Ilpes Tesn
PernoHu IpeMMHaBaT OCHOBHM €BPOIIENICKM KOMY-
HYKALVIOHHY apTepuIL: II0 OCTa CeBepO3amaji-lorons-
TOK, cBbp3Baia LlenTpanua/3anagHa Espomna ¢ Asns
1 TI0 OCTa ceBep-Ior, cBbp3Baiia CepepHa EBpoma u
Ceseproro IIpuyepnomopue c Vsrounoro Cpenu-
3eMHOMopue/ AHaromus. ITogo6Ho reorpadcko mosmo-
JKeHye TIPeAIoyara BayKHaTa pojisi Ha JHEIIHNTe O'b/I-
TapCKY 3eMI B aKTUBHNUTE, MHOTOIIOCOYHY KOHTAKTH
B OIlVICaHUTe TepuTopuim. Toa e 0co6eHO BaMMAHO 3a
OpOoH30BaTa eroxa — Mepyoj, Ha MUTPALUY, TeXHOJIO-
TMYHY VHOBALUY, aKTVBHU KOHTAKTHU, THPrOBMA Ha
JlaJIeYHN Pa3CTOSAHMA, BOGHHM KOHQIVKTU 1 Ap.

JTHeurHnTe OBITAPCKM 3eMU TIONMAJAT MEX/Y [Ba ro-
JleMy KyITYPHU peruoHa ¢ gobpe paspaboreHM Xpo-
HOJIOTVsI ¥ Iepuopysanusi Ha OpoH30BaTa emoxa —
Ereiicko-AHaTonmmiickuss u lleHTpanHoeBpomecKus.
[IBeTe XPOHONOTMYECKN CHUCTEMU, HPEJIOKEeHN Ollle
B HayanoTo Ha XX BeK, ce pas3jnyaBaT B TPeTHUpaHe-
TO HAa HAYa/I0TO ¥ Kpas Ha eroxara. JJOKarTo ,,ereicko-
aHaronmiickara“ ucropuorpadus pasriexsa mbpBUTe
OINTH 32 TIOJOOPsABaHE KaueCTBOTO Ha METATHUTE U3-
memusi upes nerupase Ha Menra (Cu) ¢ apceH (As) kato
HayaJIeH eTall Ha OpOH30BaTa ernoxa, TO ,IIeHTPaHO-
eBpoIIeficKaTa” IIKO/IA IpyeMa 3a Havyajo Ha ChIaTa
mosiBara Ha M3feNNs, M3pabOTEHM OT ,CHIIMHCKU

The Early and Middle
Bronze Age in Bulgaria:
Cultural Contacts and
Precious Metal Finds

Stefan Alexandrov

ThepresentdayBulgariacomprisesthreelargeregions—
Thrace (with the Rhodope Mountains), the Central
Balkans (with Macedonia) and the Lower Danube area.
Geographically, Thrace and the Rhodope mountains
are open to the Mediterranean and Anatolia,
Central Balkans - to the Middle Danube region and
Northern Greece and the Lower Danube area - to
the Northern Black Sea region. Important European
communication routes run through these areas; such
as the northwest-southeast axis that connects Central
and Western Europe with Asia and, the north-south
axis, connecting Northern Europe (and Northern
Black Sea area) to the Eastern Mediterranean and
Anatolia. Such a central geographic position provides
the important role of the Bulgarian lands in the
intensive contacts in these areas. This holds especially
true for the Bronze Age — a period characterised by
migrations, technological innovations, contacts, long-
distance trade, military conflicts etc.

Present day Bulgaria is situated between two large and,
archaeologically very well investigated cultural areas —
the Aegean-Anatolian and the Central European
ones; both having separate but precisely worked-out
chronologies and periodization of theBronze Age.
The two chronological systems, which existed since
the beginning of the 20th century, differ through their
diverse definition of the beginning and the end of the
period. While the ,, Aegean-Anatolian® researchers
consider the first attempts of improving the quality
of metal artifacts by allowing copper (Cu) with
arsenic (As) as the initial stage of the Bronze Age, the
»Central European® ones place the beginning of the
period together with the appearance of ,,real bronze“
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6pons wiu citas Ha Mext (Cu) u kanaii (Sn). [Jokonko-
TO TOsIBaTa Ha CIVIaBTa MeX/ly MefiTa I apCeHa JaTupa
OKoOJo cpefiaTa Ha IV xunaponetne np. Xp., a MacoBa-
Ta I0sABA Ha U3JENNA OT MeJ, M Kajail — OKOJIO U CTIef
cpenara Ha III xunagonetne np. Xp., To ¥ XpOHOJIOTH-
YecKaTa pas/luKa 3a HayajoTO Ha OpOH3oBara eroxa
CIIOpEf, ABETE XPOHOIOIMYECKN cucTeMu € oKoyo 1000
roguHu. IIbpBUTE HpOy4YBaHMA Ha MPaAUCTOPUYEC-
Ku obextu B buirapusa parupar ot kpas Ha XIX Bek
U Ca CBBP3aHM CbC COHJAKHM PAa3KOINKM Ha HAKOJIKO
cenmIHN MOorwm B Tpakus, KOSITO U [0 JJHeC OCTa-
Ba Hall-j006pe M3CIeABaHNA IPAVCTOPUYECKN PErVioH
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CpebvpHa o2opnuya u cpedvpHU U 3TAMHU BUCYTIKU
3a xkoca. Bmopa wesmopm na I1I xun. np. Xp.
Yeprvosa moeuna, c. TposHoso, PadHescko.

AM ,Mapuya-¥smox*, Padneso

Silver necklace and silver and gold hair-rings.
Second quarter of 3rd millennium BC.

Chernyova mogila near Troyanovo, Radnevo region.
MA ,Maritsa Iztok’; Radnevo

3namen cnupanen naxum. 16 6. np. Xp. ,,Jonamama
moeuna’; c. Osuapuyu, Paouescko. AM ,Mapuya-¥zmox*“

Gold spiral. 16th century BC. , The big barrow*
near Ovchartsi, MA ,, Maritsa Iztok‘; Radnevo

artifacts made of an alloy of copper (Cu) and tin (Sn).
Since the appearance of ,,arsenic bronzes“ took place
somewhere in the middle of the 4th millennium
BC and the wide distribution of ,real bronzes“ can
be dated somewhere around and after themid-3rd
millennium BC, a chronological gap of about 1000
years for the beginning of the Bronze Age between the
two systems exists.

Prehistoric archaeological research has been carried
out in Bulgaria since the end of the 19th century,
related in the beginning mainly to trial excavations
of some tells in Thrace, which remains the best



B crpaHara. IIpes 50-Te roguHm Ha MUHaMUA BEK, C
neduumpanero Ha ,,KapaHoBckaTa XpOHOIOrMYecka
cucTeMa“, IPaNCTOPUYECKOTO pasBUTHE TYK Oele
06BBp3aHO C KyITypHUTe Ipolecu B Ereiickus cBAr,
KaTo K'bM paHHaTa 6poHsoBa ernoxa (PBE) 6erue oTHe-
ceH mnacTsT Kapanoso VII. Ouie ot 60-Te rogyHy Ha
XX Bek, Obarapckara McTopuorpadus, aHaJOIMYHO

3namuu mopxeu om
ponda na HAVIM.

Panmna 6ponsosa enoxa 3 /
Cpedna 6pon3so6a enoxa

Gold torques from NAIM
collection. Early Bronze Age 3 /
Middle Bronze Age

3namua ozepruna om Hekponona
npu [ebene. Panna 6por3osa
enoxa 3. HUM

Gold necklace from Dabene
necropolis. Early Bronze Age 3.
NMH

archaeologically explored area in Bulgaria until today.
In the 1950s, with the creation of the ,Karanovo
chronological system® the prehistoric development
in Thrace could be linked to the cultural processes
in the Aegean world; the Karanovo VII layer being
related to the Early Bronze Age. Already in the 1960s
the Bulgarian researchers — as the Aegean-Anatolian
ones — assumed that the beginning of the Bronze
Age has to be connected to the appearance of the
»arsenic bronzes®. Secure stratigraphic evidence for
such artifacts was found at the excavations of Ezero
tell. The 13 Early Bronze Age (EBA) occupation layers
there provided data for synchronisation of the EBA
chronological sequence in Thrace with the Aegean-

Anatolianone and, most of all with Troy.
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3namen Kum#an om Hexponona
npu Jvbene. Panna 6ponsosa
enoxa 3. HUUM

Gold dagger from Dabene
necropolis. Early Bronze Age 3.
NMH

Konexmusna naxooxa om Pynume, Ilempuuxo. Panna 6porsosa enoxa 3. HUIM

A hoard from Rupite, Petrich region. Early Bronze Age 3. NMH

Ha ereliCKO-aHAaTONMiicKaTa, OOBbp3Ba HA4Yalo0TO Ha
OpoH30BaTa enoxa ¢ I'bpPBUTE OINUTY 33 NOOOpsBaHe
Ka4eCTBOTO Ha METa/JIHUTE U3/IENNs IPe3 JIETVPAHETO
Ha MefTa C apceHa. TakuBa 651Xa OTKPUTH B CUTYPHU
cTpaturpadcKy KOHTEKCTY IIpM Pa3KOIKNUTe Ha ce-
muiHa Moruna Esepo. Ilpoydenure 13 cTpouTenun
xopusoHTa ot PBE TaMm gamoxa Bb3MOXKHOCT 32 OKOH-
YaTeJIHOTO NPUBbP3BaHE Ha IEPUOAM3ALVOHHUTE U
xpoHonornyecku cxemyu Ha PBE B Tpakua c Te3u B
Ereiticko- AHaTONMMIICKMA CBAT U Hali-Bede — ¢ Tpos.

Cnopeyp, 6birapckata ucropuorpadus, Ha4aao0ToO Ha
OpoH30BaTa eroxa € CBbP3aHO C II'BPBOTO TOAMO
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According to the Bulgarian archaeological science,
the beginning of the Bronze Age in the Bulgarian
lands is connected to the first large cultural entity
in Europe that encompassed areas from Austria
to the west, to the Black Sea to the east and, from
Southern Poland to the north, to Northern Greece
(and according to the current research - to Eastern
Thrace) to the south, named Cernavoda III — Boleraz
horizon (3500-3200/3100 BC). The most important
contacts here run into a north/north-east direction,
connecting Thrace to Cernavodd III culture in the
Lower Danube region and the North-Western Pontic



KyITypHO obenuHenne B EBpomna, us-
BECTHO KaTO XOpu30oHT YepHa Boja
III - Bonepas (3500 - 3200/3100 r.
np. Xp.), 0OXBalIaIlo TEPUTOPUU
oT ABcTpua - Ha 3amaf, no YepHo
Mope — Ha u3TOK 1 oT 10>xHa [lomma -
Ha cesep, fio CesepHa I'bpuusa -
Ha 0L, a CIIopef, HOCAeNHUTE IIPO-
yYBaHMA — U JO M3TOYHATA 4acT Ha
Tpaxkua. OcHOBHUTEe KOHTaKTU ca B
IIOCOKa ceBep/ceBepOU3TOK — C JION-
HOJyHaBCKaTa KynTypa YepHa Bopa
III m ceBeposamagHO-MIOHTUIICKATA
Kynarypa YcatoBo. C mopoOHM KOH-
TaKTV JWIJM MUTpalus Ha HaceleHue
npes3 Tasy paza Morar jja ce CBbpKar
U HAKOM MOTWIHM TPOOOBe ChC Cpe-
OBbpHU YKpalleHNs, KOUTO ca U eIHU
OT Hall-paHHUTE TaKMBa B bbarapus.
Tepuropunre Ha pHemHa IOrosaman-
Ha bbiarapus mokassat siceH adyHMU-
TeT KbM CPeIHOIYHABCKUTE KY/ITypH,

Cpebwvper nakum 3a enasa om pationa Ha Lllymen. Panna 6ponsosa enoxa. HAVIM

3a KOeTO TOBOPY U HA/IMYMETO TYK Ha
KyIy/Kamany oT TuI ,,bparucnasa®
4MeTO PasHpOCTpaHeHNe JOCTUTA B I0XKHA [IOCOKaA [0
Enup u Tecanus.

®asure ,Esepo” u ,Muxanny“ Ha paHHaTa OpOH-
30Ba emoxa B Tpakmsa matupar mexpy 3200/3100 -
2500/2400 T mp. Xp. Hauanoro Ha nepnopa e 6ensa3ano
OT IIPOHMKBAaHe Ha CKOTOBBAHO HacesneHue oT Cese-
posanagHoTo ITpuyepaomopne, n3BecTHO KaTo SIMHa
KY/ITYpa, YMATO OTIMINTETHA YepTa € CelnpUIHIA
Ha4MH Ha norpe6BaHe 1o MoruieH Hacui. ToBa Ha-
ce/ieHMe 3acefiBa M3TOYHATa 4yacTHa Jo/HOAyBHAaB-
ckmsA 6aceliH, KaTo MIPOHMKBA Ha 3amaf o baHar u
MsTtoyna YHrapusd, a Ha I0r — B M3TOYHATa 4acT Ha
Tpaknsa. C morunHu rpo6ose karo Manapa, [opan -
CnaruHa, Benen, [IpaxeBo, Kamen - Tabposa mo-
rua, TposHOBO, ca CBbP3aHU U IIOBEYETO CUTYPHO
JATUpPaHy HAXONKM OT O/1aTOpPOfHM METaay OT TO3MU
HepUOJl —BUCY/IKM 3a KOCa M MaHUCTA OT Cpebpo u
3nmaro. B Tpaxusa KbM Kpas Ha Iepuoja ce 3acuyBat
KOHTaKTUTe ¢ Erefickus cBAT, ICHO U3Pa3eHN B Kepa-
mukara. [1o cbI10TO BpeMe 3eMuTe Ha JHELIHA 3a11a]-

Silver adornment for head from Shumen region. Early Bronze Age. NMH

Usatovo culture. Several barrow graves with silver
ornaments, one of the earliest in Bulgaria, could be
related to these contacts or even to migrations from
the North. South-Western part of Bulgaria shows
clear relations with the Middle Danube region, which
is illustrated by the bowls/lids of ,Bratislava® type,
reaching southto Epirus and Thessaly.

The EBA , Ezero” and ,Mihalich® phases date between
3200/3100 and 2500/2400 BC. The beginning of the
period is marked by a migration of population from
North-West Pontic region known as ,Yamnaya“
Culture; with a specific mortuary practices of burying
the deceased under barrows. This population entered
the Lower Danube basin, Banat and Eastern Hungary
as well as Eastern Thrace. The vast majority of the
securely dated precious metal finds from this time -
hair-rings and beads of gold and silver - have been
found in barrow graves such as Madara, Goran -
Slatina, Venets, Drazevo, Kamen — Gabrova barrow,
Toyanovo. At the end of the period the contacts
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3namnu Hakumu

om Tabawkama newepa
0o Jloseu.

Cpedna 6pon3sosa enoxa.

PUM - Jlogeu

Gold jewelry from Tabashka
cave near Lovech.

Middle Bronze Age.

RMH - Lovech

Coxposuuge om Ceuunyoe.
Cpeda na II xun. np. Xp.
MM - Csuuwyos
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Svishtov treasure.
Middle of the 2nd mill. BC
MH - Svishtov



3namuo coxposuuie om Ilepuunapu, Pymornus. Cpedna 6porsosa enoxa. HVIM - Byxypeu,

Pershinari Gold treasure, Romania. Middle Bronze Age. NMH - Bucharest

Ha bbirapus ca BKIIOUeHU B KYNTypHUA 6110k basien/
Kocronar - Kojodenn - Bydenorn, obxsamtary Ilen-
Tpanuute bankanu n Cpeguus JlyHaB, YMUTO MHTEH-
3MBHU KOHTAKTH JOCTUTAT Ha IOT 1o ceBepHa Eres.

B Tpaxus npes ¢asara ,,Cs. Kupuioso® Ha pannara
6ponsoBa eroxa (2500/2400 - 2200/2100 BC) u npes
cpenHaTta 6poH3oBa emoxa (2200/2100 - 1600/1500
BC) sHaunTenHo ce yBennyaBa IpOAYKIMATA HA Me-
Ta/IHM U3JeNNs, Bede 1 OT ,,KamaeH 6pous. 3a fobpe
Pa3BUTO MECTHO IIPOU3BOACTBO FOBOPAT OTKPUTUTE
B Ce/IMIIHM KOHTEKCTU Ka/I'bIIM 3a M3pabOTKa Ha Me-
tanHu npenmeru. Konrtakrure ¢ Ereiickus cBaT ce
3aCI/IBAT, BUIIMO B TO/IAMOTO KOJIMYECTBO IMIOPT-
HJ CBIOBE, pabOTEHN Ha IPbHYAPCKO KOJIETIO VN Te-
XHJ MMKUTanuy. VIHTerpupaneTo Ha yacTy ot Tpakus
B Ereiicko-AHaTONMMIICKMA KyITypeH M MKOHOMM-
4eCcK) KpbI IO3BOJISIBA U MOCTABSIHETO Ha BBIPOCA

between Thrace and the Aegean world intensified,
visible in some ceramic finds. At the same time,
Western Bulgaria entered the Central Balkans and the
Middle Danube Baden/Kostolac — Cotofeni — Vucedol
cultural block that showed intensive contacts with the
Northern Aegean regions.

The production of metal objects, especially those
made of ,tin bronze®, increased significantly in
Thrace during the EBA - 3 ,Sv. Kirilovo® phase
(2500/2400-2200/2100 BC) and the Middle Bronze
Age (2200/2100-1600/1500 BC). Casting moulds
found in settlement contexts testify for a well-
developed local metal artifacts production. At the
same time, the relationships to the Aegean world were
intensified, as demonstrated by the large amount of
imported wheel-made pottery or its imitations. The
integration of some parts of Thrace into the Aegean-
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3a BK/IIOYBAHETO HA Te€3V TEPUTOPUM B THPTOBCKUTE
MapuIpyTH, u3BecTHu Kato ,Great Caravan Route
KaKTO U 32 HAJIMYMETO Ha ereliCKO-aHaTONMUIICKN ThP-
TOBCKM KOJIOHMM TYK — Muxannd, Acapa-Koncran-
uysa. EMa"anma Ha Te3u nmponecy € KOMIUIEKCHT Ipu
['p6eHe, YMNTO UBSALIHY U3[ENSI OT 6IATOPOJIEH Me-
TaJI TIOKa3BaT BIAMSHUSA OT €reliCKO-aHaTOMUIICKOTO
I0BE/TMPCTBO, BEPOATHO IpefaBany kbM LlenTpanna
EBpoma, Bugumu u B HeKpononute npu Ppanixay-
3eH u [emartane6apH, ABCTpUSL.

VInTeH3MBHUTE KOHTAKTM C AHATONMUA B IEPUOJA
PBE-3 ca BupumMu u ot egHa rpyna Topksu ot Cese-
poustoyHa bbnarapusa - Hamp. Tesu ot B. TbpHOBO,
lllymen, Jo6puy, IToMopre, B moBedeTo caydam —
IPUAPYXEHN OT JIeTU 3/1aTHY 00ely C KalKOBMIHA
¢dopma. Tounnre napanenu ot Vkusrene, Kaparamm
npyru obextu ot Llentpanna u CeBepHa AHaTonMMsA
BEpPOATHO MApKMpaT THPrOBCKM MapUIPYT OT TO3U
pailoH Ipe3 3alafHOTO YepPHOMOPCKO Kpaitbpexie
kbM JJonHusa [lyHaB u 6oraraTa Ha 3/IaTHU 3a/IeXU
Tpancunsanusa. Kato pgupexrteH mmmopT oT Kput
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3namen ouck om
Bonuumporckomo
cokposuuie. Kocra
6poH3osa enoxa. HAVIM

Gold disk from Valchitran
treasure. Late Bronze Age.
NAIM

Anatolian cultural and economic circle raises the
question of the connection of this region to the trade
routes known as the ,,Great Caravan Road® as well as
of the existence of Aegean-Anatolian trade colonies
here such as Mihalich and Assara-Konstantsia.
These processes are mostly visible in Dubene site; its
delicate precious metal objects showing influences
from Aegean-Anatolian jewellery and, probably
transmitted to Central Europe, testified by the finds
from necropolises at Franzhausen and Gemeinlebarn
(Lower Austria).

The intense contacts with Anatolia during the
EBA - 3 are demonstrated by a group of torques from
North-Eastern Bulgaria, for example Veliko Tarnovo,
Shumen, Dobrich, Pomorie, found together with
»drop-shaped® earrings cast of gold (Anexcanmpos
2011). The exact parallels from Ikiztepe, Karatas
and other sites in Central and Northern Anatolia
probably mark a trade route from this region
through the Western Black Sea coast to the Lower
Danube and Transylvania, rich in gold deposits. The



MOXKe Jla ce pasriaexja u oberara tum ,Moxaoc“
oT paitoHa Ha lllyMeH, MHAMKMpAIA BEPOATHO APYT
Tbproecky IpT oT Kput xbm Honuua [lynas/Tpan-
CUJIBaHMS IIPe3 BBTPELIHOCTTA Ha M3TOYHA Tpaxus.

IIpes cpmmsaA nepuos TepUTOPUNTE HA IHEIIHA 3arafiHa
Bbarapus ca 4acT ot KyaATypeH 6/10K, KOITO BK/IIOYBA
IIeHTPATHOOAIKAHCKNTE U CPEJHOAYHABCKU KYITYpuU
Kbcen Byuemon, Maxo-Hupmier, Ilomorusap-Bun-
koBIM. Kontaktnure ¢ Erericko-AHATONMMIICKUS CBAT
ca BuiuMu B Haxopikute oT Ilerpuy u Pynurte, IOrosa-
najiHa bbirapus, a Tesn ¢ LeHTPaJTHOEBPONEICKIA — B
3/IaTHaTa BUCY/IKa OT Tpoba oT JIoBed, KOSITO OCBEH B
[IbbeHe HamMpa mapajeny BbB Bede CIIOMEHATUTe He-
kpomonu npu Ppanixaysen u [emaitnae6apH.

Cpepara Ha Il xu1. p. Xp. e MapKupaHa OT HAKOJIKO ro-
nemMy cbKposuia — BemuntpbH u Ceuios B LlenTpan-
Ha CeBepHa bbirapusa u [lepumnap B I0>xna Pymbuns,
KOUTO O1Xa MOIIM [Ia Ce CBBP>KAT C'hC CIIOMEHATHS T10-
rope TbproBCKY IIBT OT TpaHcwiBanusa KbM Ereficknsa
cBaT. Tyk momnaja u efHa MMPOKO JUCKYTUpaHa B IO-
ClIefHNUTE TOAMHU TPyIa OT JYHOBUAHM AIUIMKALNN,
uspaboTteHn ot cpebpo/enexTpor or CeBepHa bbira-
pus -Tabamkka u Emencka nemepa, Bemnko TopHOBO
u [Manaitor Xutoso. Cnenpa ga oTOENIEXNM 1 IOSABaTa
Ipes To3U Nepuof, Hali-Bede B IOrousrouna boarapus,
Ha T.Hap. ,IPoOOBe Ha e/MTa" KAKTO Ha MBKe, TaKa U Ha
xeHn - Osuapiy, V3Boposo, Kames.

Karo uso, 8 nepnoga 2500-1500 r. p. Xp., AHELIHNTE
O'B/ITapCKy 3eMM Ca 4acT OT foOpe QYHKIMOHMpaIa
CHCTeMa OT ThPrOBCKY II'BTUINA, BKTIOUUTENHO U THP-
TOBCKM KOJIOHUM, CBbP3Ball/ €TeliCKO-aHaTONUIICKN-
Te LUBWIM3ALMYU C OOTaTUTe HA 3/IaTHY 3aJIeXM pa-
iionn Ha Tpancunsanusa. OCHOBHMTe TpaceTa Ha Te3u
II'bTMINA IPEMUHABAT IIPe3 M3TOYHATa 4yacT Ha bar-
KaHCKIA TONTyoCTpoB U 3amagHoTo IIpnyepHomMopue,
BEPOATHO KOMOMHMPAIIY MOPCKM M CYXOITBTHU y4dac-
Tbuu. Kpasr Ha mepropa Genexxut 1 Kpast Ha M3ION3-
BaHe Ha Te3!U I'BTUIIA, KOeTO 61 MOIJIO Jia Ce CBBp)Ke
C HapacTBalllaTa HOMVHALMA Ha MMUKEHCKNUTe 00lie-
cTBa B JVIsTouHOTO CpenyuseMHOMOpYE U HAYAZIOTO Ha
eKCIIJIoaTallMATa Ha 3/IaTHUTE HaXOMIIA B MSTOYHNUTE
Poporut (Apa Tere u Jip.), KOUTO BEPOSATHO Ce IIPEBP'b-
IIaT B OCHOBEH M3TOYHMK Ha 371aTO IIpe3 BTOpaTa I10-
noByHa Ha II xut. ip. Xp. B MUKEHCKOTO KOVIHE.

»Mochlos“ type earring from Shumen area should be
regarded as a direct import from Crete; presumably
pointing to another trade routefrom Crete to Lower
Danube/Transylvania through the inland of Eastern
Thrace.

At the same time, Western Bulgaria belongs to a
cultural unit that comprises Late Vucedol, Mako-
Nyirség as well as Somogyvar-Vinkovci cultures of
the Central Balkans and the Middle Danube region.
The contacts with the Aegean world are to be seen in
and Rupite finds, South-Western Bulgaria. Central
European contacts can be observed through the gold
hair-ring from Lovech with parallels in Dubene and
the already mentioned necropoleis of Franzhausen
and Gemeinlebarn.

The mid-2nd millennium BC is marked by several
large treasures: Valchitran and Svishtov in central
North Bulgaria and Persinari in South Romania that
could also be linked to the above mentioned trade
routes from Aegean world to Transylvania. A recently
much discussed group of crescent-shaped applications
from Northern Bulgaria - Tabashka and Emenska
caves, VelikoTarnovo and Panajot Chitovo, made of
silver and electrum, also belong to this period. The
appearance of the so called élite graves of both men
and women, with extremely rich inventory such as
Ovchartsi, Izvorovo, Kamen is to be mentioned as
well.

Between 2500 and 1500 BC, present-day Bulgaria
was part of a well-established system of trade
routes that included trade colonies and connected
the Aegean-Anatolian civilisations with the rich in
gold Transylvanian regions. The main routes ran
through the eastern part of the Balkan Peninsula
and the Western Black Sea region, where the sea
route was probably important as well. These routes
stopped being in use at the end of this period,
maybe because of the increasing dominance of the
Mycenaean societies in the Eastern Mediterranean
and the beginning of the exploitation of the gold
deposits in the Eastern Rhodope mountains (Ada
Tepe for example). The latter were probably the most
important source of gold for Mycenae in the second
half of the 2nd millennium BC.
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[losBaTa Ha KanaeHus
bpon3 B KOroustoyHa EBpona
npe3 3-2 xunagonetue np. Xp.

buanxa Hecen, Epucm Ileprnuyxa

Mexpy Bropara nonosyusa Ha III n kpas na II xunago-
neTue np. Xp. ce OCIIECTBABAT MOLIHN TeXHONOIMYHY
u coumanuy npoMenn B EBpasus. Enna oT Hail-3Haun-
MHTe OT TAX € YCBOSABAHETO Ha Ka/laeHaTa OpOH30Ba Me-
TanyprusA B EBporna n Asus, KOeTo JjaBa MMETO Ha Iis/1a
er1oxa, a MIMeHHO — bponsosara. ToBa n3o6perenne yec-
TO Ce pasIlieXxia KaTo OCHOBA 3a CTpaTHUIMpaHe Ha
ofmiecTBara.

[Ipenn pa 3amouHe ymorpe6ara Ha KamaeHus OPOH3 3a
IIPOU3BOJACTBO HA OPBKIA, UHCTPYMEHTH VM HAKNTH, 13-
OOpBT 3a HalpaBaTa Ha MOJJOOHM IIPeIMeTH Majia Bbp-
Xy apceHoBara Mef. Jlo6aBsHeTO Ha Kajmail KbM MeiTa
BOAM [10 HONTyYaBaHe Ha CIUIAB C YaCTUYHO PA3INIHU
VI OYeBMIHO XKeJTaHM XapakTepucTuku. Kamaen 6pous ¢
II0-MaJIKO OT 5 TEI/IOBHU NPOIIeHTa Kaall HAMa 3Ha4YM-
Te/THM (YHKIVOHATHY Pas/MKU B MEXaHWYHUTE CBOJ-
CTBA WIM BbB BBHIIHNUA BIJ, B CPaBHEHIE C apCEHOBIA
6pons. ITopaan TOBa, BEpOSTHO CHABPKAHMUETO HA Ka-
Tail M0-ManKo oT 3 Terln. % € OT eCTeCTBEHU IIPUMECH
oT MegHuTe pyau. CbIOTO BaK M 3a apceHa. 1'bit
KaTo II0OBEYETO OT Hall-paHHUTE IPeIMeTH OT KalaeH
OpOH3 MMaT HUCKO CHADbP)KaHME HAa KaJall, CIy4daiHo-
TO M3IIO/I3BaHe HA MeJl C eCTeCTBEHV IIpuMecH Ha Kasail
MOXe J1a e OWT e[iH OT HAYMHNUTE A Ce OTKPUE HOBa-
Ta, ofj00peHa CIUIaB. 3a pas/iuKa OT TOBA, ChIbP>KaHUe
Ha Kasiail Haj 3 Terl. % MopgoOpsBa XapaKTepUCTUKNTE
Ha MeJ[Ta, KOETO BOJ [0 MHOTO MO-J00BP KOHTPON Ha
npon3BofcTBeHNsA Iporec. CIIaBTa e efHOBpeMeHHO
IIO-TBBP/ia ¥ UMa MO-IIPUATEH 3/1aTUCT LIBAT.

KamasT e Tpsab6Bano ga 6'bjje MMIOPTHPAH B IOBEYETO
PErnoHy, 3all0To U3TOYHUINTE Ha Kajlail ca HepaBHO-
MepHO pasnpepieneHn B EBpasus. Ilo Tasu npudnHa e
BB3MOXXHO IOPY ¥ MaJIKU IIPOSIBIEHsI, O1TIO TO U CaMO
OT MeCTHO MIVM PeIMOHATHO 3HAaYeHMe, fja ca Oumm exc-
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The Rise of Tin Bronze
in South-Eastern Europe
in the 3rd and 2nd mill. BC

Bianka Nessel and Ernst Pernicka

Powerful technological and social changes took
place in Eurasia between the second half of the 3rd
and the end of the 2nd millennium BC. One of the
most significant changes is the adoption of tin bronze
metallurgy in Europe and Asia, which gave a whole
époque, the Bronze Age, its name. Its invention is
often seen as a basis of stratified societies.

Before tin bronze was used to produce weapons,
tools and jewellery, arsenical copper was the metal of
choice to manufacture such objects. An addition of
tin to copper results in an alloy with in part different
and obviously desired characteristics. A tin bronze
alloy with less than 5 wt. % of tin does not have
any significant functional difference in mechanical
properties or the optical appearance compared to
an arsenic bronze alloy. Therefore, it is likely that tin
contents lower than 3 wt. % are natural impurities
of copper ores, in the same way as arsenic is. Since
most of the earliest tin bronze objects have low tin
contents, an accidental use of a copper with a natural
tin impurity might have been one way to discover the
improvements of the newalloy. In contrast, tin contents
above 3 wt. % improve the casting characteristics of
copper, which leads to a much better control of the
production process. The alloy is also harder and has a
more pleasant golden colour.

Tin needed to be imported in most regions, because
tin sources are unequally distributed in Eurasia.
Therefore it is likely, even though they were only of
local importance, that even small occurrences were
exploited in prehistory. In south-eastern Europe
mostly minor alluvial occurrences of cassiterite have
been reported, specifically in Serbia and the Romanian
Banat. However, the maximum concentration of



mwioatupann ome B IIpamcropuara. B IOromsrouna
EBpomna ca uscnenBaHy IpefMMHO alyBMATHY PEYHU
[ierosuTy, 1o-crenyanio B Copousa u PympHcku ba-
HaT. MakcuMmaiHaTa KOHIEHTpaL/s Ha Kalail B HAKOU
peyHM cefMMeHTH OT parioHa Ha Ilep n bykyna e camo
0,5% 1 He e ACHO JaaM TOBA € MOIJO fa ObJie OTKpHU-
TO 0e3 KaKBUTO U Jja OM/I0 acOLUMPAHN C HETO MeTHIU
MMHepau 11 U3IO/NI3BAHO 3a IPOM3BOJCTBO Ha OPOH3 OT
MeTanyp3uTe oT bpoHsosara emoxa.

VsnonsBanero Ha Kamas B MeTanHa dopma 3amodsa
B EBpona or xpas Ha III xun. np. Xp. Benpexn Tosa,
TO3M paHeH eTall He e pa3paboTeHa 6POH30Ba TEXHOTIO-
rysi. [lo-ro/siMaTa 9acT OT MeTaTyprudHuTe HPOLecH
BEpOSITHO ca OWIM Bce Ole B eKcrepuMeHTanHa ¢asa
VI BB3IPOU3BEXIAHETO Ha YCIIEIIHO YIPAB/IBAHU [IPO-

Bponsosu ceuusa om
cenuwsnama mozuna Esepo.
Panna 6ponsosa enoxa.
HAMM

Bronze tools from Ezero
settlement mound. Early
Bronze Age. NAIM

tin in some river sediments of the Mt. Cer and Mt.
Bukulja regions was only 0.5% and it is not evident
that this could have been detected and used for bronze
production by Bronze Age metallurgists without any
associated copper minerals.

The use of metallic tin started in Europe at the end of
the 3rd millennium BC. Nonetheless, this early stage
was by no means a developed bronze technology. The
majority of the metallurgical processes were probably
still in an experimental phase, and the reproduction
of successfully managed casting processes remained
challenging. It is likely that similar circumstances
apply for the time between 2100 and 1700 BC, which
is considered to be Early Bronze Age in the Central
European terminology and Middle Bronze Age in
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Ilec Ha JIeeHe OCTaBa IIPefU3BU-
KaTelICTBO. Bb3MOXHO e Te3n 06-
CTOATEJICTBA Jja ca OMIN BaMIHN
npes uenus nepuop Mexay 2100 n
1700 r. mp. Xp., KOITO ce cuuTa 3a
Panna 6poH3oBa eroxa B LlenTparn-
HOEBpoIlelicKaTa TEPMMHONIOTUA U
Cpenna 6ponsoBa eroxa B IOrons-
To4Ha EBpomna. B Tosu nepuoz nmup-
BMAT Ka/laeH OPOH3 ce IOABABA U
B noBeueTo yacTy Ha IOromsrouna
EBpoma.

Camo B I'bpums ca OTKpUTH B KOH-
KPeTH) KOHTEKCTY PaHHM U3flens
OT KaJlaeH OpOH3 OT BTOpaTa I0JIO-
BuHa Ha III xunagoneTne, Hanpu-
Mep B cenmmmiara [Tonmmoxun 1 Mok-
noc B Kput. Haif-crapuar kamaen

IpefiMET B EBPOHa, MaJI'bK IIPbCTEH Konexmuena naxooka om Emencxama neuiepa. Cpebﬂa 6p0H303a enoxa.

ot Tepmu B Jlez6oc, chilo e gaTu-

PUM - Benuxo Teproso

pan mnpes 2500 r. mp. Xp. BeIpekn  Emenska cave hoard. Middle Bronze Age. RMH - Veliko Tarnovo

TOBa, B KOHTMHEHTanHa ['bprus:

IpefMeTH OT KalaeH OPOH3 ce MOSABABAT B IO-TO/LIMO
KOJIMYeCTBO 32 NpbB I'pT BBB 1l xun. mp. Xp. Coujoro
Baxu U 3a bonrapua. Ot cbcefHa PymbHuA nonacro-
AIEM He ca M3BECTHU TAaKMBa M3[eEMNsA, KOUTO MOrar
ma 6paar gatupanu npenu 1800 r. op. Xp. 3HAYNTETHO
II0-paHeH KaylaeH OpOH3 ce HaMupa B I3TOYHATA 4acT Ha
Yeprnomopueto 1 B paitoHa Ha KaBkas, KbeTo ce cpela
4ecTo Npe3 Irbpsara nonosyuHa Ha III xu. p. Xp. B kyn-
Typara Kypa Apaxkc.

VHTepecHOTO €, 4e BBIIPEKH, e IPeIMETH OT CIIABTA
KajlaeH OPOH3 KaTo KaMmu, UM U 06eLy ¢ BICOKO Ka-
4eCcTBO Ce N0ABABAT Mo-paHo B LlenTpanna Eppoma u
cnen ToBa B IOromsrouHa EBpoma, HaIrb/HO pasBuTa
¥ IIMPOKO pas3IpOoCTpaHeHa OPOH30Ba TEXHONOTMA Ce
nosBaABa 4ak oT oK. 1700 r. mp. Xp. HaTarbK. Karo ce
uMa IIpefiBIJ, TOBA, YCBOsABAHETO HA HOBATA TEXHOJIO-
IMA M3ITIeXKJA ce CIydBa IO Pa3IMYHM TPaeKTOpPUU B
pasnM4HUTE pernoHu. B brmskua usTok TO e cBbp3a-
HO C paHHNTE I'PajioBe CbC CEPUO3HA ATMUHUCTPALNSL.
KonTpomipanute oT ennTa ThproBCKI MPEXXI Ha BTN
Pa3CTOAHMA TAPAHTHPAT JOCTaBKa HA CYPOBMHM, KOUTO
CTaBaT OCHOBA 32 [I0s1BaTa Ha CIIeLMaIM3/PAHY 3aHAAT-
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south-eastern Europe. In this period the first tin
bronzes appeared in most parts of south-eastern
Europe as well.

It is only in Greece where early tin bronzes are
known in contexts from the second half of the 3rd
millennium BC, for example in the settlements
of Poliochni or Mochlos on Crete. The oldest tin
object in Europe, a small ring from Thermi on
Lesbos, is also dated to 2500 BC. However, on the
Greek mainland tin bronzes first appear in greater
numbers in the 2nd millennium. The same applies
for Bulgaria. Currently there are no tin bronzes,
which can securely be dated before 1850 BC from
neighboring Romania. Significantly, earlier tin
bronzes are found on the east side the Black Sea in
the Caucasus region, where they seem to become
frequent in the first half of the 3rd millennium BC in
the Kura Araxes culture.

Intriguingly, although alloyed tin bronze objects
such as daggers, pins and earrings of high quality
occur earlier in Central Europe than in south-
eastern Europe, a fully developed and widespread



Bponsos xunxcan om Axxoso,
Ilymencko. Paruna 6por3osa
enoxa 3/ Cpedra 6porH3oea
enoxa. PAM - Bapna

Bronze dagger from Yankovo,
Shumen region. Early Bronze
Age 3/ Middle Bronze Age.
RMA - Varna

ypy. CblecTBYBaT 3HAYMTENHNM TPYSHOCTY IPU W3-
clefBaHeTo Ha Bpb3kuTe MeXny Ceseprus [lonTuiickn
pernox n KaBkas ¢ Anatonmusa u IOrousrouna Espoma.
IIpenmomnara ce, 4e ca M3MON3BAHN €IHOBPEMEHHO Hs-
KOZIKO KaymaeHM fienosuta. Ilopagu ToBa Moxe ma ce
TIPEIONONKM, Ye MeTaypruATa Ha KajaeHus OpoH3 e
IpeHeceHa OT BM3KMA M3TOK OT HAKOIKO MeCTa I IO
PasIMYHM I'BTHUIIA.

ApMuHUCTpanus, Mogo6Ha Ha Ta3y B paHHUTE PasBUTI
obmiectsa B brmskus V3tok He cbiecTByBa B EBpomna
or bponsoBara enoxa, KbleTO B PaslINyHM PajioHM ce
[OCTUIAT PA3NMYHY €TAIM Ha pasBuTHe. Bp3MOXHO e
TEXHOJIOTHSATA Ha KajlaeHus OPOH3 fja e 6ua BbBefieHa
II0-paHO B I0XKHA AHINNA, IIEHTpaaHaA U IKHA [epma-
HI, CeBepHa VITamis 11 ceBepOM3TOYHA U I0T03aIlafiHa
Vcnanns, nopasyu 3HaYNTETHUTE MECTHY JITIO3UTU Ha
Kasait. CTM/IMCTUYHNTE M TUIIONIOTMYHY XapaKTePUCTH-
KV Ha T.Hap. ,ATIaHTHYeCKM OPOH30Be“ B IIEHTPATHO-
eBPOIIEIICKNTe TIOrpeOeHNs, KaKTO ¥ KaTaeHO-U30TOIl-
HuTe aHa/mm3u Ha HebecHusa muck ot Hebpa, mokassar
IpsAKa Bpb3Ka MeXAy bpuranckmure ocrposu n IleH-
TpanHa EBpona none mexay 1900-1600 r. mp. Xp. Exc-
IJI0aTallMATa HA KOHTMHEHTA/THOEBPOIIeCKM U3TOUHM-
1Y Ha KaJIaii IO € MHOTO BEepOATHO, HO IIOHACTOAIIEM
€ HeBDB3MOXHO Jla Ce PasrpaHNyaT U30TOIHO pailOHNUTe
¢ xamait B IO>kHa AHIZIMA OT CaKCOHCKO-6OXeMCKUTe
PYEHNM HaxXOfMIA IIOpPajy 3HAUYUTETHOTO IIPUIOKPU-
BaHe Ha faHHuTe. KaaeHo-M30TONHNUTE CTOMHOCTI Ha
II0BEYEeTO LIEHTPAIHY U IOTOM3TOYHOEBPOIIeIICKY U3Jie-
musA oT OpPOH3 ce pasIosaraT B TO3U IPUIIOKPUBAL Ce
IMaIla30H, KOETO CBIO 61 MOITIO fja IOKa3Ba eHOBpe-
MEHHOTO M3I10/13BaHe Ha HAKOJIKO Ka/laeH) M3TOYHMKA.
Or 6puTaHCKNUTe Ka/IaeHY HAXOAUIIA BEPOATHO ca IIpa-

bronze technology is only apparent from ca. 1700
BC onwards. Considering this, the adaption of the
new tin bronze technology seems to happen along
different trajectories in different regions. In the
Near East, it is linked to early cities with substantial
Elite-controlled  long-distance
trade networks guaranteed the procurement of raw
materials, which formed the basis for specialised
craftsmen. Significant difficulties exist when
investigating the connections between the North
Pontic and the Caucasus regions with Anatolia and
south-eastern Europe. It is suggested that several
tin deposits were used at the same time. Therefore
it can be assumed, that tin bronze metallurgy was
introduced in the Near East from several places and
in different ways.

administration.

A comparable administrations to the ones of the
developed societies of the Near East did not exist
in Bronze Age Europe, where various regions
achieved different stages of development. Tin bronze
technology might have been introduced earlier in
southern England, central and southern Germany,
northern Italy and north-eastern and south-western
Spain because of substantial local tin deposits.
Stylistical and typological characteristics of so called
»Atlantic bronzes“ in Central European burials, as
well as tin isotope analysis of the Sky Disc of Nebra
indicate a direct connection between the British Isles
and Central Europe at least between 1900-1600 BC.
The exploitation of continental European tin sources
is also highly likely, but it is currently impossible
to distinguish the tin provinces of southern
England from the Saxon-Bohemian Ore Mountains
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BeHN HoCTaBKM 32 OpaHIMA U 3aNafHO-AIIMIACKUTE
PAiOHM IO peKUTe U KpaiiOpe>KHUTe MapLIPyTH, KAKTO
€ BepoATHO 1 V6epuiicKUAT HOTyOCTPOB fIa € ThpryBas
Kanaii ¢ I'bpuna u Ereitcko Mope npe3 Anpuatidecko
Mope. VIHTeHSMBHOTO ¥ IIMPOKO PasIpPOCTPAHEHO U3-
Tno/13BaHe Ha KamaeHus 6pous B IOromsrouna EBpoma
craBa enBa crnep 1800 r. mp. Xp. YcBosABaHETO Ha Kaja-
eHaTa OpoH3oBa MeTanyprus B Kapmarckus 6aceiiH u
Ha bankaHuTe M3INEXMIa € MOBINAHO OT IEHTPaTHOEB-
pormerickute rpymu. TexHomorndeH Tpancdep 10 peka
JyHaB U3Irnexga MHOTO BEPOATEH.

[To xaKbB HauMH OV MOITIO Ja Ce CIyYM BBBEXK[AHETO
VI PasIpOCTPAHEHNeTO Ha MEeTATyprusiTa Ha KajlaeHus
6poH3? B MoMeHTa [iBa Mofje/a Ce OIMTBAT fja ONNIIAT
BEpOATHUTE ClieHapuu. [IbpBUAT IpueMa pasnpocTpa-
HEHJMEeTO Ha KajlaeHaTa OpOH30Ba TEXHONMOIWS, KaKTO
KaTO JIBUTATeJI, TaKa M KaTo Pesy/ITaT OT MPEXM 3a 00-
MeH Ha e/lIUTa, KbJETO YYaCTHUIIUTE M3IIOI3BAT Ipefi-
MeTH OT Ka/laeH OpOH3 3a M3pa3sBaHe Ha UCHTUYHOCT
u cuna. ,IIpoTo-TpajickuTe LieHTpanHy MecTa“ OT paH-
HOOpPOH30BaTa ernoxa, KaTo HAIpyuMep MOTMIHUTE U
YKpeIreHuTe CeJuilla, IPeACTaBIABAT TEXHOMOTMIHI
neHTpoBe. OT Te3) HaceleHM MeCTa eTUTBT KOHTPO-
Nupa BOCTBIIA IO THPTOBUATA C Kajail M APYTH CTOKU
VI M3II0/I3BA Ta3¥ CU/I0BA MO3MULINS, 3a Ia KOHTPOIUpPA I
CBOTBETHITE 3aHASTUNIL.

AnTepHaTUBEH MOJieN TBBPAM, Ye IOTOM3TOYHO €BPO-
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Bponsosa 6padsa om
Ipenom, JToseuixo.
Panna 6ponsosa enoxa.
PUM - Jloseu

Bronze axe from Prelom,
Lovech region. Early Bronze
Age. RMH - Lovech

isotopically, due to a significant data overlap. The
tin isotopic values of most central and south-eastern
European bronzes plot into this overlapping range,
which again might indicate a simultaneous use of
several tin sources.

Tin deposits in Brittany might have supplied
France and the western Alpine region via river
and coastal routes, and it is likely that the Iberian
Peninsula traded tin with Greece and the Aegean
via the Adriatic Sea. An intensive and widespread
use of tin bronze in south-eastern Europe is only
recognizable after 1800 BC. The adaption of tin
bronze metallurgy in the Carpathian Basin and the
Balkans seems to be influenced by Central European
groups. A technological transfer via the Danube is
highly likely.

But how might the introduction and diffusion of
tin bronze metallurgy have worked? Currently two
models try to describe probable scenarios. The first
acknowledges a spread of tin bronze technology as
both an engine and a result of elite exchange networks,
where the participants use tin bronzes to express
identity and power. Early Bronze Age ,proto-urban
central places®, such as tell settlements and fortified
settlements represent technological centres. From
these settlements, elites controlled access to trade in
tin and other goods, and used this power position to



TejicK1Te 00IIecTBa IIpes MPaNCTOpKATa ca Oy Io-
Ma/IKO CTpaTU(ULIUPAHK U OCHOBAHM HA POACTBEHU
BPB3KN. B TakuBa 001ecTBa MHAVBIUNUTE Ca CBBP3aHN
B MpeXXa Bb3 OCHOBA Ha 0011] Ipon3xoy uwm 6pak. Pas-
IPOCTPAHEHMETO Ha KajlaeHaTa METATyPIys e CTaBaJIo
KaTO 3HAHMETO Ce MPefaBajo YCTHO WM Ypes3 ydacTye
B [IPOM3BOJCTBEHN HPOLIECH B PAMKITe HA 3aHAATUNI-
CKUl CIPY>KEHMS WM 3aHAATUMIICKY KOTeKTMB. TakyBa
3aHAATYMMN Ca IPUTEXABA/IN HeOOXOAMMITE IIO3HAHIS,
3a Jla MOTaT Jia BHEAPSABAT HOBU TEXHOJIOTYM ¥ Ca MMajIn
CIIOCOOHOCTTA [1a MACHTU(UIMPAT U OIIPENe/AT KauecT-
BOTO Ha HOBJ CYPOBIMHY KaTO HAIIPMMep KaCUTEePUTBT.

Mosxe fia ce 3aK/I04y, 4e C/Ief| efHa BCTBIUTENHA a3sa,
XapaKTepusupaiia ce ¢ eKCIepMMeHTH C HOBaTa CII/IaB,
C/lefiBaHa OT pa3BUTa pabOTHA IIOCTeOBATETHOCT, Kasla-
eHaTa MeTa/IypIus e yCTAHOBEHa IIMPOKO B 00I[eCTBO-
T0. B 06MeHa Ha Kasaii ¥ MeJj IOCTEIIeHHO € Chb3fjajieHa
KOMYHMKAIIMIOHHA CUCTEMA, KOATO Jja MO3BOJIABA Pas3-
IPOCTPaHEHNETO Ha TEXHONOTHATA Ha KajlaeHUA OPOH3
VI TOBA y/IeCHABA HEJTHOTO yCBOsABaHe. by ca Heobxo-
aumy okosio 500 TOfIMHY OT I0sABaTa Ha PaHHUA Ka/laeH
OpOH3 [0 IIMPOKOTO PasIpOCTpaHEHNe Ha KalaeHaTa
citas B EBpoma npes II xwn. mp. Xp. Cren BbBexzjaHe-
TO J1, T 6BP30 Ce MpeBpPbIlla B MaTepyana, BbPXy KOITO
Hafia 360pBT He CaMo 3a MPECTIDKHYU TIPeMeTH, HO 1
3a MHCTPYMEHTH 1 OP'BXIS 3a eKeJJHEBHA yroTpeba.

Meonu cnumoyu om
KONeKMUBHAMA HAX00KA
om Cemep0sicueso,
Pycencko. Kocna
6ponzosa enoxa. HAVIM

Copper ingots from
Semerdzhievo hoard, Ruse
region. Late Bronze Age.
NAIM

control attached craftsmen.

An alternative model argues that south-eastern
European societies in prehistory were less stratified
and based on kinship. In such societies individuals
are linked in networks on the basis of a common
descent or marriage. Here the diffusion of tin
metallurgy was transmitted orally or by participation
in manufacturing processes within descent groups,
or groups of communal craftsmen. Such craftsmen
possessed the necessary background knowledge to
implement new technologies and had the ability
to identify and determine the quality of new raw
materials, such as cassiterite.

It can be concluded, that after an introductory
phase characterised by experiments with the new
alloy, followed by developed work sequences, tin
metallurgy was embedded in society. In the exchange
of tin and copper a communication system was
gradually created which allowed the distribution of
tin bronze technology that facilitated its acceptance.
It took roughly 500 years from the appearance of
early tin bronzes until the alloy became widespread in
Europe in the 2nd millennium. After tin bronze was
introduced, it quickly became the material of choice
to produce not only prestige objects but also tools and
weapons for daily use.
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Ilesipn n KoBauu
npe3 6poH30BaTa enoxa
B bbnrapus

Anbpexm Hokenxvodgen

IIpy ABATOrOAMIIHOTO CUCTEMATUYHO NpPOy4YBaHe
Ha 3/IaTHaTa MUHA OT K'bCHaTa OpOH30Ba eroxa Ha
Apa Tene (Kpymosrpap, IOromsrounn Pogomnn), B
IPWIEKALIOTO i cenuiie 65Xa OTKPUTYU HIKOJIKO
dbparMeHTMpaHM KaMeHHM Kaiblia: 3a OT/IMBaHe
Ha OpajiBu, CHPIOBE, UIVIU, LIWIA U CIUTBIU. 3a-
e[JHO C JIPYTHM, IORKOOHM KalrbIlly, TOPEIIOCOYEHNUTE
HaXOJKJ TOBOPAT 32 Pa3BUTA, pernoHaTHa IeApCKa
uHAycTpuA. Beumukn kampnu ot Apa Teme, KakTo
U JpyIuTe OT KbCHaTa OpOH30Ba emoxa oT bbira-
pusi, ca uspaboreHu oT kaMbK. CbC CUTYPHOCT ca
CBIIECTBYBA/IM U TaKNMBA, M3PabOTEHM OT IJINHA,
M3II03BaHY 34 JIeeHe 110 BOChyeH Mojes. Te obaue
VLU He ca YHOTpeOsABaHU MHOTOKPATHO, VI IO MO-
MEHTa He ca Pa3M03HATU Cpefl HaXOAKUTe.

B nesipckara mMHAycTpusi Ha OpOH30BaTa emoxa,
KOSITO € I0BedYe MM I0-MaJIKO UAEHTUYHA B IsIa
EBpoma, ca M3MOI3BaHM Kamblu, M3pabOTEHU OT
[/IMHA, KaMBK WM MeTas ([IOC/TeHNUTE He ca yIo-
tTpebsiBanu B IOromsrouna EBpoma), kato romsam
Opoit OT TAX ca OTKPUTHU B CENNIIA, TO-PATKO — B
KOJIEKTVMBHIM HAXOMKM M CaMO CIIOPAaAWYHO B IPO-
60Be.

3a yCHeIHOTO jleeHe Ha OPOH3 OT CBINECTBEHO
3HaueHMe € ChCTaBbT Ha KOHKpeTHaTa OpOH30Ba
CITaB, 0COOEHO IMPOMEHIMBMA AAT Ha Kamasd. 3a
NesipuTe OT OPOH30BaTa eIoxa ToBa He ce 6asmpa
Ha TOYHM XMMUKO-QU3NYHY 3HAHMS, a Ha IBITO-
CpOYHa eMIIMPUYHA IPAKTUKA. 32 HIPOU3BOACTBOTO
Ha MeJHU MHCTPYMEHTU ¥ OPBKUA T JOCTUTa 1o V
xut. np. Xp. B IOrousrouna Espomna, c gpyru gymu,
Io BpeMeTO Ha BapHeHCKM:A HeKpoIoja. AHaIU3u-
Te Ha MeTa/nTe OT Isna EBpoma mokassar, 4e 3a
TepUTOpUATA Ha OHeIIHa bbiarapusa KaacudeckaTa

Casting and
Forging in Bronze
Age Bulgaria

Albrecht Jockenhovel

During the long-term systematic research on
the Late Bronze Age gold mine on Ada Tepe
(Krumovgrad, Southeastern Rhodopes) several
fragmented casting moulds were discovered at the
accompanying settlement: for casting axes, sickles,
needles, awls and ingots. Together with further
moulds of this axe type the above mentioned finds
attest to a developed, regional casting industry.
All moulds from Ada Tepe as well as the others
from Late Bronze Age Bulgaria are made of stone.
Certainly, those made of clay existed as well, being
used for lost-wax casting. They have, however, not
been passed on or have so far not been recognised
in the find material.

In the Bronze Age casting industry, which was more
or less identical throughout Europe, casting moulds
made of clay, stone or metal (these were not in
usage in Southeastern Europe) were predominantly
used, a large number of which were discovered
in settlements, more seldom in hoards and only
sporadically in tombs.

For the success of the bronze -casting, the
composition of the particular bronze alloy was
essential, especially the variable parts of tin. For
the Bronze Age casters this was, however, not based
on an exact chemical-physical knowledge, but on a
long-time empirical practice, which for the casting
of copper tools and weapons reaches back to the 5th
millennium BC in Southeastern Europe, in other
words, to the time of the cemetery of Varna. Metal
analyses from throughout Europe show that the
classic copper-tin-alloy, bronze shining like gold,
prevailed at the end of the 3rd/beginning of the 2nd
millennium, also in Bulgaria. This new alloy, which
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Konexmuena Haxooxa
Osua Moeuna,
Benuxomuwproscko.
Kwcna 6ponsosa enoxa.
PUM - Benuxo TopHo80

Ovcha Mogila hoard,
Veliko Tarnovo region.
Late Bronze Age. RMH -
Veliko Tarnovo

MeJIHO-KajlaeHa CIUIaB, WIX OpOH3, 6/ecTsAL] KaTo
3/1aTo, npeobnagasa B Kpas Ha III - HavanoTo Ha
II xun. np. Xp. Tasu HOBa cIJIaB, KOATO € OCHOBHO
0a3MpaHa Ha M3I0/I3BAHETO HA PA3MYHU BULOBE
cyndunnaa Mey (KaTo XaJIKOIVPUT), MIMa MHOTO IIpe-
OVIMCTBA B CpaBHEHMe C JPYTM MEeJHY CIUIaBU: T €
MHOTO IO-TBBP/ia, Ma HMCKA TOYKA HA TOIleHe (B
3aBUCHMOCT OT fobaBeHMA Kanmail Mexxgy 800/900
u 1000°C) u mo-mrprHa cTpykTypa. He Tpsaba fa
ce MOJilleHsABa U BB3MOXKHOCTTA 3a IPeTOIsABaHe
Ha OPOH30BUTE IIPEAMETH CIef] TAXHOTO MIBHOCBaHe
WIM CYYIBaHe ¥ OT/IMBAaHETO Ha HOBU IPOAYKTH.
[ToBTOpHO HarpABaHMAT U 3aKa/lABaH OPOH3 e KO-
BDBK U [TOJOOHO Ha 3/1aTOTO MOXe Ia ce obpaboTBa
IO MHOTO THHKM JINCTU 4pe3 TpaBupane. OBnajs-
BaiIKM PasaMYHM TEXHUKMU 32 JIeeHe, MalICTOPUTE OT
OpoH30BaTa ernoxa ce KBaauuIupar B IpoU3BOJ-
CTBOTO Ha CeYMBa, MHCTPYMEHTU, OPBXKUA M HAKNU-
TU B IIOYTY HEOTPaHNYEHO MHOroobOpasue. Jlesapar
€ MOJKeJl Jla KOIMpa BCEKU IpefiMeT, BK/IIOUUTETHO
BHOCHMUTE U3Je/us, U ia My IIpUAajie MHANBUAYaI-
HI XapaKTePUCTUKY, KOETO HaIlpMMep ce JI0Ka3Ba
OT MMUTALMATA HA BHOCHUTE MUKEHCKN MedoBe.

OTnernre v M3KOBaHY OPOH30BY IIPEAMETH Ca KaTo
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is mainly based on the usage of different kinds of
sulphide copper (such as chalcopyrite), shows many
advantages compared with older copper alloys: it is
much harder, has a low melting point (depending on
the tin supplement between 800/900 and 1000°C)
and a denser structure. Not to be underestimated is
the possibility to re-melt bronze objects after their
use or breakage and to cast new products. Repeatedly
heated and quenched bronze is forgeable and can-
like gold - be manufactured to very thin sheets
through chasing. Through the mastery of various
casting techniques, the Bronze Age craftsman was
qualified to produce tools, instruments, weapons
and jewellery in an almost unlimited variety. The
caster was able to copy every object, also imported
ware, and to give it individual characteristics, which
is for example attested by the imitation of imported
Mycenaean swords.

The casted and forged bronze objects are as a rule
unique productions; only in a few cases identical
pieces exist. The low number of completely identical
products is related to the fact that the individual
casts show certain differences, which are due to
temperature deviations during casting, preheating
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Kapma na pasnpocmpanenue Ha KONEKMUBHU HAXOOKU OM KAMEHHU KAoNU U HA CAUMBULU 01 Med ¢ PopmMa Ha 6uHa Koxa.
Cnumouu: 1. 9eproso; 2. Yeprosem; 3. Texupoa; 4. Manxo Kupunoso; 5. Osua mozuna; 6. Bapua / Iobum xamok-Kamernoso;
7. Pyce; 8. Ilobum xamok (?) Konekmueénu naxooxku om xanenu: 1.Ilo6um xamok; 2. Coxon; 3. Bpanuuya; 4. Ada mene;

5. Moeunuya

Distribution map of hoards, containing stone casting moulds and of copper ox-hide ingots.
Ox-hide ingots: 1. Cherkovo; 2. Chernozem; 3. Tekirdag; 4. Malko Kirilovo; 5. Ovcha mogila; 6. Varna/Pobit kamak-Kamenovo;
7. Ruse; 8. Pobit kamak (?) Hoards of stone casting molds: 1. Pobit kamak; 2. Sokol; 3. Branitsa; 4. Ada tepe; 5. Mogilitsa

IPAaBNU/IO YHUKA/IHU U3JIe/INsA; CAMO B HAKOJIKO CITy-
Yay ChIECTBYBAT MACHTUYHN IpegMeT. MaKusT
Opoil M3LSIIO UAEHTUYHU HPORYKTU Ce CBBP3Ba C
¢dakra, Ye MHAMBUAYA/THUTE OTIVBKU MMAT OIIpe-
[eJIeHN pasnn4usi, KOUTO Ce FB/DKAT Ha TeMIlepa-
TYPHM OTK/IOHEHMs IIPU JIeeHe, IIpefBapUTEeTHO
HarpsiBaHe JIM OX/IaX[aHe, 3aryba MIM U3MecT-
BaHe Ha KaJ'bIIMTE VIV HA IIO-TO/IAMA IIOCTIe/BaIla
obpaboTka. PanyoHa/HOCTTa Ha /e puTe MOXe Ja
ce BUIM IIpYU KaMEeHHN Kbl OT BpaHuna, ob6mact
XackoBO, C KOTO MOTrar fia ce NMPOM3BEXHAAT IeT

or cooling, loss or shifting of the moulds or through
larger post-processing work. The rationality of the
casters is demonstrated by a stone mould from
Branitsa, district of Haskovo, with which five knob
sickles could be produced in one casting process.

Most of the stone moulds were used for a direct
cast, not for forming a clay or wax model. This
process is attested by sooty discolourations around
the negative, stone particles chipped off by heat
and worn-out moulds. Such traces can be seen on
moulds from Pobit Kamak and Mogilitsa. Stone
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Konexmuena
Haxooka om
KAMeHHU Kanvnu
U cyposuHa 3a
U320 BAHEMO UM.
ITo6um xamox,
Paszpadcko. Kocha
6poH306a enoxa.
PYIM - Pa3zpad,
HAVM

Pobit Kamak hoard
of stone casting
molds and slugs for
their preparation,
Razgrad region.
Late Bronze Age.
RMH - Razgrad,
NAIM

Cbplia C €AMH IIPpOLIEC Ha JIEEHE.

IToBeyeTO KaMeHHM Ka/IbIIM Ca M3IOJA3BaHM 3a [N-
PEeKTHO OT/IVBaHe, a He 3a popMyBaHe Ha IJIMHEH
WIVM BOCBUeH Mofiesl. To3u mpolec ce IOTBBbPKaBa
OT OIIYLIEHOTO 00e3IBeTsIBaHe OKOJIO HeraTuBa, Ka-
MEHHITE YaCTUIIN, OTAEeeHN OT TOIUIMHATA Y U3HO-
CeHuTe Kabmy. TakmBa ciegy ce BIDKJAT IPU Ka-
jpprute oT I[Tobut Kambk 1 Mormmmnia. Kamennnure
Ka/I'bIIV Ca OM/IM MHOTO TPAHM U Ca Ce M3IOI3BaIN
3a JeceTKu neApcku npouenypu. Ilpu cuymsane e
611710 BB3MOXKHO J1a ce peMOHTMpaT. ClieJloBaTeIHoO,
Te ca MMajaM BIUCOKA CTOMHOCT, 0COOEHO, KOraTo e
TpsA6Bao Jla ce B3eMarT IpeBUL M M3IOJI3BAHNUTE
TUIIOBE KaM'bK.

Crenmduyna yepra Ha KbCHaTa OPOH30BA ermoxa B
Bparapus ca pasHooOpasHNUTe KOEKTUBHY HAXO[ -
KIf OT KaMEeHHM Kanbiy, KaTo COKOs (32 OpBKMs)
u Morunuia (3a mpegmeru Ha 6uta). Haxopkara ot
I[To6ut KaMbK BCHIIHOCT € €IVH OT Hall-roJIeMUTe
KOMIUIEKCH OT kampnyu B 1sna Espona. C Tax Mo-
raT jja ce IPOM3BEXJAT IIMPOKA TaMa OT U3IeNNs
OT pa3nuyHy (QYHKIVOHATHYU 00/macTu (OpBXKUA,
MHCTPYMEHTH, HAKUTH, CUMBOIMYHU IIPEfMETH).
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moulds were very durable and could be used for
dozens of casting processes. When they broke, they
could be repaired. Therefore, they were of high
value, whereby the used stone types must also be
considered.

A special feature of the Late Bronze Age in Bulgaria
are the manifold hoards of stone moulds, such as
Sokol (weapons) and Mogilitsa (everyday objects).
The deposit of Pobit Kamak is in fact one of the
most extensive find complexes of casting moulds
throughout Europe. A wide range of products
from various functional areas (weapons, tools/
instruments, jewellery, symbolic objects) could be
manufactured by them. This points to a differentiated
metal craftsmanship, which was adjusted to the
specific economic and social needs.

Forging was the second working area in Late Bronze
Age metal craftsmanship. If we include the northern
and southern neighbouring regions, archaeological
evidence for forged objects hardly exist in Bulgaria.
Especially large-sized bronze objects are missing,
such as specific hammers or punches.

Due to the current state of research, the question



Tosa mokasBa audepeHIn-
paHO MaMICTOPCTBO B 06pa-
0oTkaTa Ha MeTasy, KOeTo
ce ajanTypa KbM CIIeLN-
bUYIHNTE UKOHOMUYECKN U
00IIeCTBEHN HYX/IU.

KoBaneTo e BTOpaTa pmeil-
HOCT 10 obpaboTKaTa Ha
MeTaqy TIpe3  KbCHATa
OpoHsoBa emoxa. B cpas-
HEHUEe CBbC CEBEPHUTE MU
IOKHVY CBCEIHU PETMOHN,
or Benrapus mma MHOro
MaJKO  apXeoJIOTMYecKN
JIOKa3aTeJIcTBa 3a KOBaHMU
usgenus. JIuncear oco6eHo
roeMnuTe OGPOH30BU IIpef-
MeTH, KaTo crenndpuaHu

YYKOB€ NI HAKOBA/THU.

IIpu ceramrHOTO CHCTOSAHME
Ha M3C/Ief[BAaHMATA 3acera
ocTaBa 3arajika Kbje Ipe3
6ponsoBata emnoxa B bbi-
rapusi ca 6mnm pobuBaHU
CYPOBUHNTE MeJ U Kasail.
Hocera He ca OTKPUTU Me[I-
HU MUHU OT TOBa BpeMe (3a

Konexmuena naxooxa om kamennu kansnu om c. Cokon, Hosozazopcko.
Kwcna 6ponsosa enoxa. YIM - Hosea 3azopa

pasnmmka ot AjibyHap OT
KaMeHHO-MeJjHaTa  ernoxa
no Crapa 3aropa). CpijecTByBaHe Ha OOUB o6ade
6u Tpsi6Bano #a ce mpepnonara. Bb3aMoXKHO e C’hIIo
TaKa MeJ, ¥ Kajiall a ca OyIy BHACSAHIL.

CHabpnsiBaHeTO ¢ MeTan e 06e3ledeHO uYpe3 LMp-
KyJTalMATa Ha CIUTBIV WM CKpanl (OT IpeTOIeHN
OpoH30BM TIpenMeTy). TMNMYHM 3a eBpoIlericKara
KbCHa OpOH30Ba ermoxa ca KPBIJIUTE IUIOCKO-U3-
IbKHAMM CIUTBUM (WM PparMeHTH OT TAX), KaTo
TaK/Ba Ca M3BECTHYU M OT HAKOU O'BITapCKU KOTIEK-
TUBHM Haxofku. Te moraT ma texxaT mo 10 xr. Bro-
pata dopmMa ca TEKKUTe MEIHU CIUTHIU BbB BUJ
Ha pasmbHaTa 6Mya KOXKa, OTKPUTK B 3allajHUS
YepHOMOPCKM pervoH. Meranorpadckure aHamusu
Ovxa M3SCHIIN AN Te ca OV pecypc 3a MeCTHa-
Ta MeTanyprus. be3cropHo e, 4e Tesu crierupuiHn

Stone casting molds from Sokol, Nova Zagora region. Late Bronze Age. MH — Nova Zagora

from where the raw materials copper and tin were
extracted in Bronze Age Bulgaria remains a riddle;
copper mines from this time have so far not been
discovered (in contrast to the Copper Age Ai Bunar
at Stara Zagora). Their extraction is however to be
assumed. It is also possible that copper and tin were
imported.

The metal supply was secured through the circulation
of ingots or scrap (of re-melted bronze objects).
Typical for the European Late Bronze Age are round
plano-convex smelting cakes (or their fragments),
as are also available from some Bulgarian hoards.
They can weigh up to 10 kg. The second ingot shape
are the heavy copper oxhide ingots, found in the
Western Black Sea region. If they were a resource
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CIUTBLUM MABAT OT M3TouHOTO CpefaynseMHOMOpIE
U 4Ye TeXHUTEe IO-KbCHU POpMM ca U3pabOTEeHU OT
kunbpcka Menl. Te ce cpemar B V3Touyen JleBaHT,
Erunet, AHaTonus, Ha I0KHOTO KpaitOpexueTo Ha
Typuus, 8 Kunvp n Kput, I'bpunsa, Cunnnns, JIn-
napckurte octposy, Capauausda, Kopcuka, kakTo 1
B [OxHa ®panuysa. Haxopgkure B 3allafHNA YepHO-
MOPCKU PerMOH U B PyMbHUA CBBP3BAT €reiicko —
CPenN3eMHOMOPCKUTE KYITYpU C ,BapBapcKuTe”
nepudepHu pernonnu no Jonen [ynas. MHoro ro-
JIEMUTE CAUTHLU C Terno g0 30 KI, KOMTO YaCTUYIHO
HOCSAT MOJOOHY Ha NMMCMEHM 3HALM, BEPOSITHO ca
Oumn tpaHcnoptupanu npes Jappanenute go Yep-
HO Mope upes KpaiibpexxHo kopaboriaBaHe. 3abere-
JKUTEJTHUTE HAaXOJK! C TPAaHCPETMOHATHO 3HAYeHUe
0T Kopaba, HOTHHA Kpait HOC YIyOypyH (F0’KHOTO
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Kamennu kanonu 3a
omnueaxe Ha Kyxu 6paosu —
»kenm“ om Cnusercko.
Kwcna 6ponsosa enoxa.
PUM - Cnusen

Stone molds for casting
bronze socketed axes - “celt”
from Sliven region. Late
Bronze Age. RMH - Sliven

for the local metallurgy, must be clarified by metal
analysis. It is uncontested that these specific ingots
derive from the Eastern Mediterranean and that
their younger forms are made of Cyprian copper.
They are common in the Eastern Levant, Egypt,
Anatolia, on the southern coast of Turkey, on Cyprus
and Crete, in Greece, on Sicily, the Lipari Islands,
Sardinia, Corsica as well as in Southern France.
The finds in the Western Black Sea region and in
Romania connect the Aegean-Mediterranean high
cultures with the ,barbaric periphery regions on
the Lower Danube. The up to 30 kg heavy and very
large ingots, which partly carry writing-like signs,
were probably transported through the Dardanelles
to the Black Sea by coastal shipping. The spectacular
finds of transregional importance from the ship that



Kamenen kanon 3a
omaueaue

Ha 6pwvcHay om c. Pyper,
Bpauancko. Kecna
6poH308a enoxa.

PUM - Bpaua

Stone mold for casting a
bronze razor from Furen,
Vratsa region.

Late Bronze Age.

RMH - Vratsa

Kpaitbpexxue Ha Typums) mpes 1340/30 r. mp. Xp.
[IOKa3BaT YacT OT MKOHOMMYECKIS U COLMaIeH KOH-
TEKCT Ha CTOKITE, IIPEBO3BAHN C Te3U KOpabu: Mep
(10 t), kamaenu cnurby (1 t), TOIBIHUTETHNA CTHK-
neunt cnutbun (175 kg!), 3661 oT Xunonoramu (kaTo
CYpOBHMHA — ,,C/IOHOBA KOCT"), KU, IJIOffOBe (CMO-
KVHY, HAPOBE) U MAaC/IVHA. TaKuBa MPORYKTI MOXKe
J1a ca JOCTUTA/IU U IO TEPUTOPUSATA HA IHEeNIHA Bbi-
rapus, HO He ca 3anasenn. Cpeq mpegMeTnTe OT YIy-
OypyH MMa KaMeHeH CKMUITBP ¢ (popMa, CXOHA Ha
HAXO[KM OT KaMbK I MeTaJI OT 3allaHus IOHTUIICKI
pernoH. [TogoOHM CKUNTPU KaTO CHMBOJ Ha BIACT
BEPOSITHO Ca OM/IM OT/IMBAHU C [BA OT KaTBIIATE OT
ITo6ut Kambk.

KaxBu crokn ca cturam go CpenyseMHOMOPCKUS
CBAT e IIMPOKO I107Ie 3a iuckycun. Hampumep, T.Hap.

had sunk before Cape Uluburun (southern coast of
Turkey) in 1340/30 BC convey part of the economic
and social context of the goods transported on these
ships: copper (10 t) and tin ingots (1 t), additionally
glass ingots (175 kg!), smoked resin, teeth of
hippos (as an ,ivory“-resource), nuts, fruit (figs,
pomegranates) and olives. These products could
also have reached Bulgaria, they have however not
been preserved. Among the objects of Uluburun
was a sceptre stone of a similar shape as known from
the Western Pontic area, made of stone and metal.
Such sceptres as a sign of power could have been
manufactured by two complete moulds from Pobit
Kamak.

Which goods reached the Mediterranean world
in return is a broad source of discussion, whereby
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Kamenen kanon 3a omnueane na
copnose om c. Bpanuya, Xackoscko.
PUM - Xackoso

Stone mold for casting bronze sickles
from Branitsa, Haskovo region.
RMH - Haskovo

Cnumwk om med ¢ popma Ha
pasnsHama 6u4a xoxa om
Yeprosem, Enxoscko. Kocha
6ponzosa enoxa. EAM - Enxoseo

Copper ox-hide ingot from
Chernozem, Elhovo region.
MEA - Elhovo

»37IaTO Ha ceBepa’, T.e. KexambapbT oT bamrmiicko

MOpe CbC CUTYPHOCT € Hamupan mbeT o Ereiickus
paiion u JlepaHT. [locera He ca OTKPUTY HAXONKU OT
Kex/mbap oT 6poH3oBara ernoxa B boarapus. [Jamm
3maroro ot Azia Tere e mpyuHa/IeXXano KbM CUCTEMa-
Ta Ha OJAPBLY 3a Pa3MsHa, € BBIIPOC, KOITO TpsiOBa
TeIr'bpBa Ja ce M3ACHU. MecTHUTe BrIajerenn (KaTo
BOXKZIOBE), TIOJ] YNMSATO IMPOTEKINSA Ca Ce OCHIIECTB-
BaJIN Te3U IIPOLIeCH, BEPOATHO Ca OTTOBAPSI/IN 3a Op-
raHM3aLMATa ¥ YIOTpebaTa Ha LIeHHUTe CYPOBVHN.
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the unifying ,gold of the north®, i.e. amber from
the Baltic Sea, certainly found its way to the
Aegean and the Levant. So far, amber finds are
however not known from Bronze Age Bulgaria.
If the gold from Ada Tepe belonged to the gifts
in return as well, must still be clarified. Local
authorities (comparable to chiefs), who protected
these processes, were probably responsible for the
organisation and commission of the valuable raw
materials.



3naTtHaTa MUHa OT
KbcHata 6poH30Ba
enoxa npu Apa Tene

Xpucmo Ionos u Anbpexm Vokenxvoden

3abeneXxnTeTHUTEe 3/1aTHU HAXOLKYM OT BapHeHCKus
Hekpornon (6brrapckoro YepHoMoOpye, cpefaTa Ha
V xwn. np. Xp.) OT BpeMeTO Ha paHHUA MefofoOuB
¥ MeTalnyprusa B VI3TOYHOOANIKAHCKMs PETMOH, J0-
Beioxa 10 HOBO pas3bupaHe Ha pojsiTa Ha 3/1aTOTO B
0011IeCTBEeH, CUMBO/IMYHE U PeIUTMO3€H KOHTEKCT. V]
JI0 JHeC 371aTOTO € ThPCEH LieHeH MeTaJl C BUCOKa He-
MaTepuaaHa M MaTepuaaHa CTONHOCT. OTIN4nTe/THN-
Te XapaKTepPUCTUKY Ha TO3MU PSIBK MeTasl KaTo LIBAT,

The Late Bronze
Age Gold Mine
on Ada Tepe

Hristo Popov and Albrecht Jockenhovel

The spectacular gold finds from the necropolis of Varna
(Bulgarian Black Sea coast, mid-5th millennium BC),
which are contemporary with early copper mining and
metallurgy in the Eastern Balkan region, led to a new
understanding of the role of gold in a social, symbolic
and religious context. Until today, gold is a sought-after
precious metal with a high ideal and material value.
Its distinctive characteristics, such as rarity, colour,
brilliance, good formability and corrosive resistance

Aoa mene, Kpymosepaocko. [lanopamer nozneo om cesepousmox

Ada tepe, Krumovgrad region. Panoramic view from the North-East
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O/1ACBK, ;06pa MIACTMYHOCT ¥ KOPO3MOHHA YCTONYN-
BOCT Cpellly BbHIIHYU (PAaKTOPU ZONPUHACAT 3a TOBA
37IaTOTO Ollle OT BPEMETO Ha MHOTO PaHHATa UCTOPUSA
la ce cumTa 3a Oeer Ha BUCOKO OOIECTBEHO IOJO-
JKEeHIe.

MHOro6poitHITe 37IaTHY HAXOAKM OT JpeBHUTE LIU-
pummsanuu (Mecomoramus, Eruner, Anatonns, V3-
TouHO Cpefy3eMHOMOpME) ca MHAUPEKTHO JOKa3a-
TE/ICTBO 32 PAHHOTO MHTEH3MBHO ThpPCEHEe Ha 3/IaTHU
Haxopuia. CbBpeMeHHNUTe TaHHU CBUJIETENICTBAT, 4e
B JIpeBen Erumer 061B Ha 371aT0 € O1M/I M3BBPIIBAH
ome npe3 HopamHactudeckna n PanHus guHacTMde-
CKuA nepuop, B Kpad Ha IV — Havasnoro Ha III xum. mp.
Xp. VIHTeH3MBHOTO ThpCeHe IOTMYHO BOAM [0 JOOUB
He CaMo OT JIECHO JOCTBIIHNUTE ayBUA/IHU HaXOMU-
Ia, HO CBIIO ¥ OT TEXHONOTMYHO IIO-TPYJHMUTE 3a
paboTa KopeHHN Haxopmija. IIpoyuBaHeTo Ha 3/1at-
Hara MyHa B Cakgpucu (Ipysns) maBa scHM Jjokasa-
TE/ICTBA 3a 100MBa Ha 3/71aTOCHABPIKALA Py/ia B TO3U
paHeH nepuoz. AJyBUaTHOTO 3/1aTO (HApMYaHO CBIO
U Pa3CUITHO 371aTO) JIECHO ce jobuBa ¢ mpocrta nHbpa-
CTPYKTypa — IIpeficCTaBeTe CU eJH YOBEK CbC CUTO 3a
poMuBaHe — 00pas, MO3HAT OT ,3/IaTHATa TPecKa“
npe3 19-tu Bex B Kammdopuusa n Anacka (pexara
Knonpaiix). O6paTHOTO Ha TOBA, MUHMAT KOOUB (B
OTKPUTHU WIM TOf3€MH) PYIHUIN) M3VCKBA MHOTO
II0-C/IOKHA OpraHM3alVs, TeXHUYeCKVM IIO3HaHMNA,
(bMHAHCOBM ¥ YOBELIKM PeCypPCHL.

Ort 80-Te rogyaM Ha XX B. IPOBEfieHNTE IleleHacoye-
HI npoyuyBaHMs B CeBepHOETeiiCKIUA palioH Ipenoc-
TaBAT JOKA3aTe/ICTBA 32 PaHEH 3/71aTOR00MB, HaTUpaIl]
IoHe OT 6 — 5 B. 1p. Xp., HaIIpuMep Ha ocTpos Tacoc,
B IiaHyMHaTa Kymnxuna, B Xankuanky, o JolIHUTe
TedyeHUA Ha pekute Bappmap u Crpyma u fip. HoBoort-
KpUTKAT Ha Afia Terle fio fHemHuA Kpymosrpag sipe-
BEH 3/IaTe€H PYAHUK Ce BK/IIOYM B Kpbra Ha Te3V HOBU
HO3HAHUA.

B Apa Tene ce pasrpannyaBaTt aBa fobpe fedunupa-
HU TEeOJIOKKM KOMIUTIEKCa: MeTaMOppHM cKamu 6e3
37IaATOHOCHMU >KUJTU, TOCTUTAIM JIO BUCOYMHA OT 350
1o 380 M M CeMMEHTHM CKaau, KOUTO C€ HaMMPaT
ot BucounHa ot 350 mo 380 M jo camms BpbX (495
M H.B.). CeqMMEHTHUAT KOMIUIEKC Ha OKO/IO 35 Mu-
JIMOHA TOJIMHY CBbPKa 37TATOHOCHY KBapLIOBO-afly-
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IIpoyusane Ha ocmanxu om omxpum pydo0o6us
10 cegepousmourume cknoHose Ha Ada mene.

Archaeological excavations of remains of open cast mining
on the North-Eastern slopes of Ada tepe.

against external factors helped that already very early
in history gold was understood as a status symbol.

The rich gold finds that derive from the ancient
civilisations (Mesopotamia, Egypt, Anatolia, Eastern
Mediterranean) are an indirect proof of the early
intense search for suitable gold deposits. Nowadays,
several clues indicate thatin Ancient Egypt gold mining
was already undertaken in Pre- and Early Dynastic
times — the end of the 4th/the beginning of the 3rd
millennium BC. The intense search for gold certainly
led to an extraction of not only the easily reachable
alluvial deposits, but also of the technologically more
elaborate mountainous deposits. The examination
of the gold mine of Sakdrissi (Georgia) gives clear
evidence to the mining of rock gold in this early
period. The alluvial gold (also called stream or placer
gold) can easily be reached and extracted with simple
infrastructure — one may imagine a ,,one-man-show"
with a gold pan, as is known from the gold rush of the



JIApHY XNIN € XUITOTEPMAJIEH IIPOU3XO[ U € ACHO AM-
depennupan or MetamopdHuUTe cnoese. B ropHure
C7I0eBe 371aTOTO € eCTECTBEHO CMEeCEHO CbC Cpebpo (B

cpoTHomeHne 70% Au: 30% Ag = enexTpyMm), B J0-
JIHUTE CcloeBe TO e mouTu 4ucto (o 99% Au) u Oe3
CBIIEeCTBEHN IPUMeCcH OT MYHepann. 371aToTo Ha Afia
Tere e ApeOHO3bpHECTO. B moBedeTo Crydyam TO He
MOXXe [ja Ob/ie 3a0e/Is13aHO C YOBEUIKO OKO. Bhrpekn
Te31 OOCTOATENCTBA [IPeBHUTE PYAapy ca IpUTeXka-
Baji HEOOXOMMMUTE TMO3HAHMS, 3a [Ja OTKPUBAT 60-
raTuTe 3J1aTOHOCHM >Xunu. Hait-BeposATHO TOBa € cTa-
BAJIO C IOMOIITA Ha IIEPUOANYIHO B3eMaHe Ha Tpoom —
KaKbBTO NPUMEP MMa 3aCBUAETEIICTBAH B JPEBHUS
pyanuk rnpu Caxppucy, B I0xna Ipysns.

Bb3 0cHOBa Ha aKTya/lHOTO CBCTOSIHIE HA M3CIIEfBa-
HUSITa M 0COOEHO Crief] aHamM3a Ha abCOMOTHUTE pa-
nuosbrieponun gatn (Cl4-maHHM) [HEC MOXKEM f1a
Ka)KeM, 4e JoOMBBT Ha 3/1aTO Ha AJla Telle € 3aIl04YHal
B Hauyaj10TO Ha 15 B. p. Xp. IIpenu ToBa BBPXBT He €
O Hace/leH ¥ HAXOJUIIETO He € eKCIUIOATHpaHo. B
HAYaJI0TO 371aTOROOUBBT 3acAra OMIOTO M BUCOKUTE
YacTM Ha CEBEPOM3TOYHUTE CKIOHOBe. Upes pabora

Bx00 nHa manka eanepust.
Aoda Tene, wzo3anaden
CKJTIOH.

Entrance to a small
gallery. Ada Tepe,
South-Western slope.

19th century in California and Alaska (Klondike river).
In contrast, the mining (surface and underground
mining) requires a much more complex organisation,
technical knowledge, financial and human resources.

Since the 1980s, targeted research in the Northern
Aegean provided evidence for older gold mining
activities, which reach at least to the 6th/5th century
BC, for example on the island of Thasos, in the
Kushanitsa mountains, on Chalkidiki, on the lower
courses of the Vardar and Struma rivers, etc. The
newly discovered ancient gold mine on Ada Tepe near
the modern town of Krumovgrad was included into
the circle of these new bases of our knowledge.

Two well defined geological complexes can be
distinguished on Ada Tepe: metamorphic rock
without gold-bearing metalliferous veins, reaching
to an elevation of 350 to 380 m, and sedimentary
rocks, which are present from a height of 350 to 380
m to the mountaintop (495 m). The about 35-million-
year-old sedimentary complex contains gold-bearing
quartz-adularia crevices of hypothermal origin and is
clearly differentiated from the metamorphic layers.
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II0 OTKPUT CIIOCO6 ca OV M3BIMYAHY TOPHNUTE 30HU
Ha KBapL[OBYTE KNIV, KOUTO ca Hali-60raTy Ha 3/1aTo.

CeBepHO OT Bbpxa 0siXa OTKPUTM OCTaHKUTE OT Ce-
Nnie, B KOETO ca 6wy usrpagern moxne 20 Komobum,
HOApefieHN B iBe ycropenuu peguiy. To e 6mmo o6u-
TaBaHO OT IbpBUTe pyAapu. [To-kbcHO, cren cpena-
ta Ha XV B. 1p. Xp., CeNNIIETO € O61I0 MpeMecTeHO
BBPXY LIEHTpa/HaTa YacT Ha OM/IOTO — TaM, KbAETO
C7Iefi ITbPBIUTE HAKONKO JeCeTU/IETIsI MHTEH3UBEH PY-
Iomo6MB ce 06pasyBaa CPaBHUTETHO YAOOHA IIMPO-
Ka, oBaJIHa mromaaka CaMo 3a HAKOJIKO leCeTUIe TS
HOOMBBT Ce PasHpOCTPsUI HA MHOTO IIVPOKA IUIOL]
U OTPOMHHUTE OTBAIM OT IpepaboTeHa CKalHa Maca
(TeXHONMOTMYEH OTIA[bK) IOKPWIM MOYTH BCUYKM
CKJIOHOBE.

HanpaBeHnute TepeHHU HaOMIONEHUS U OTKPUTHU-
Te MHOTOODOJIHV HAaXOAKM HU JaBaT MHQOpMALI
3a TEXHOJIOTMYHATa Bepura OT pabOTHM OIepaunun
(chaine opératoire), n3nonsBany pu ApeBHUA PyHO-
HoOMB Ha BbpXa. 3a 'bPBOHAYA/IHOTO U3B/IMYAHE HA
37TAaTOHOCHM PYZAM e OWIa IpuIaraHa OTAaBHA M3BeCT-
HaTa TeXHUKa C M3II0/I3BaHe Ha OrbH. Ilof Bb3meiicT-
BIETO Ha OI'bHA 37TATOCHAbPKAIIUTE KBAPLIOBY XKIUIN
U BMeCTBAI[UTe TV CKa/J Ce HaIlyKBaT, TakKa ye pyfa-
Ta MOXKe JIeCHO fla ce uspjede. VIHCTpyMeHTUTe Ha
IpeBHITE MIHbOPH ca 6umu mpocTy. B oTBanuTe 1 Ha
MSCTOTO Ha U3PaboTKuTe 6sXa OTKPMBAHM CUYIIEHU
VIV M30CTaBeHM KaMEHHY MHCTPYMEHTH 32 OTI[elBa-
He, pa3apoObsaBaHe n cMuIaHe. KOMIUIEKTBT MHCTPY-
MEHT) Ha MUHBOPA Ce € ChCTOSUI OT IPyOU U TEXKNU
KaMeHHJ YYKOBe VIN M3LATI0 HeMOAUPUIMpPaHN Ka-
MeHHI MHCTpyMeHTN. Ha oTKpuTHsATa OT HOC/IERHN-
Te TOVHM B COMHUTE MVHMU B pyMBbHCKMTe Kapmarn
n VI3ToyHOanmmiickaTa 30Ha IB/DKUM IIO3HAHUATA
CI 32 BCUYKU MUHHOAOOVBHU €Tamy, M3BbPUIBAHNU
C MHCTPYMeHTH, 13paboTeHn oT AbpBo. Chbc curyp-
HOCT TaKkyBa ca 6y usnons3panu u Ha Ana Tere, HO
3apaiu KIMMaTUYHNUTE YCIOBMA B Tasy vact Ha IOro-
n3To4yHa EBpoma, Te He ca 3anaseHu. IIposegenure
apXeO/IOTMYecK) eKCIEepVMEeHTH SICHO IIOKa3Bar, 4e
IPOCTHU [bPBEHM ceunBa (KIMHOBE, JBPBEHN IYKO-
Be, JIOCTOBE, [/bPBEH MaTepyasl 3a YKpelBaHe 1 IIp.)
CBIIO 61Xa MOIIN Jia Ca TOJIe3HU 3a II'bPBUTE TEXHO-
JIOTMYHM CTBIKY B chaine opératoire.
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In the upper layers the gold is naturally mixed with
silver (in a relation of 70% Au:30% Ag = electrum),
in the lower layers it is almost pure (up to 99% Au)
and without significant additions of further minerals.
The Ada tepe gold is fine-grained and in most cases
it cannot be observed by a human eye. Nevertheless,
the ancient miners achieved the knowledge to find the
rich gold veins. This was made by beneficiation and
washing of small samples continuously - as is the case
of the ancient mine in Sakdrissi in Southern Georgia.

According to the current state of research, especially
after the evaluation of several radiocarbon data (C14-
data) today we can say that the gold mining began in
the early 15th century BC. Before, the mountain was
uninhabited and not in use. In the beginning, mining
was undertaken on the mountaintop and in the upper
areas of the northeastern hillside. By means of open-
cast mining, the upper areas of the quartz veins, which
were the richest in gold, were extracted.

A settlement was established at the edge of the
mountaintop: at least 20 huts were erected in two rows.
It was inhabited by the first miners. Later, after the
middle of 15th cent. BC, the settlement moved to the
top of the summit, where the intensive mining created
an oval area. After a few decades, the extraction spread
out over an wide area and mighty dumps of worked
rocks (technological waste heaps) covered almost all
surrounding slopes.

Many field observations and findings provide
information about the technological chain of operations
(chaineopératoire) of the ancient mining on Ada Tepe.
For the initial extraction of the gold-bearing rock
the long-known technique of fire-setting was used.
The fire caused the gold-bearing quartz veins and the
surrounding rock to crack so that the gold-bearing ore
could easily be extracted. Overall, the instruments of
the ancient miners were very simple. In the waste heaps
and at the processing site several broken or left-behind
stone tools for knocking, hammering and grinding were
found. The miner’s toolset consisted of coarse and heavy
hammerstones or entirely unmodified stone tools. From
salt mining sites in the Romanian Carpathians and the
Eastern Alpine area, which have been discovered in
the past years, several tools and instruments made of



Omeanu. Ilpepabomena
ckanna maca. Ocmanku
om 3namodobusa npes
KBCHAMA 6pOH3064
enoxa

Waste heaps. Crashed
rocks. Remains of the
goldmining during the
Late Bronze Age
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DPpaemenmu

om KameHHU
uHcmpymenmu,
OMKPUMU 8 0MBAJL.
Ada mene, 10203anaden
CKTIOM

Fragments of stone
tools, found in a
waste heap. Ada Tepe,
southwestern slope

Apxeonozuecku
eKxcnepumeHm.
Msnonseane Ha ozresu
Mmemo0 3a py0o0obus

Archaeological
experiment.
Fire setting for mining



Apxeonozunecku excrnepumeHm.
Oxnaxcoaxe Ha ckanama ceo
Hazpsianemo.

Archaeological experiment.
Cooling of the rock after
the fire setting.

Ilobutara pyna e 6uIa copTupaHa Ha MACTO B 3a00M-
te. Criei ToBa e Omia TpeHacsiHa IO PabOTHMU IUIO-
IIa/IKV, KBIETO OTHOBO e Ouia 06paboTBaHa ¢ IOMO-
ITa Ha OI'bH, 3a fia O'bjie IO-7IeCHA 3a pasTpOIIaBaHe.
CutHO HarpouleHaTa pypa e 6maa cvmiasa (GuHO
C TOMOIITa HA KaMEeHHM XPOMENHN, [0 MOTydaBaHe-
TO Ha mpaxoobpaseH 37aTOHOCEH KoHI[eHTpat. Cref
TOBA IIOC/IEAHUAT e O6VT IpoMuBaH 1 cromsiBaH. Crep
TO3M TPYJOEMBK IIPOLeC Ce MOSIBSIBA 371ATOTO, KOETO
JIOTOraBa € efBa BUAMMO. TPYAHO e Aa ce Kaxke Jamn
TOIIEHETO Ce € U3BBPIIBAIO B IUIAHMHATA. T'biT KaTO
ca OTKPUTH CaMo efIHa 3/1aTHA CTOIM/IKA M HSIKOJIKO
HapyeHIja ITaka, MOXe [ja Ce MPEAIONIOXKY, Ye Te3n
MOCTIEHN, HO U3K/IIOUYNTETHO BayKHM CTBIIKM Ca W3-
BBPIIBAHM JPYyrajie, BEPOSTHO U3BBH 00€EKTa.

Nudopmannsara, cpOpaHa OT MHOTOTOAMIIHU-
Te TepeHHU IPOy4YBaHWUA, OCTaBsA BIleyaT/IeHUE, de
MuHbOpUTE OT Afla Tene ca mpucTUTHAAM HOPU HO-
BOOTKPUTUSA M3TOYHMK Ha 3/1aTO CBC CBOATA Opra-
HM3auyA, npodecroHanHn 3HaHUA U onut. Moxke
Ja ce MPeIIoNIoXKM, Ye Te L[eJIeHACOYEHO Ca ThpCenn
u npoyysany HaxopuiaTa. OTKbfe e IPUCTUTHATIA
Tas3u MMHBOPCKA OOIIHOCT € VHTPUIYBALl BBIIPOC,

wood are meanwhile known for almost all mining and
extracting stages. These were certainly also used at Ada
Tepe, but have not been preserved because of the climatic
conditions in this part of South-Eastern Europe. The
archaeological experiments clearly showed that simple
wooden instruments (wedges, wooden hammers, levers,
head wood, timbering etc.) could also have been useful
for the first technological steps in a chaine opératoire.

The extracted rock was sorted on-site and suitable
gold-bearing material was brought to the processing
sites, where it was again made brittle by fire, crushed
further and finely ground - through this a gold-bearing
concentrate could be won. Afterwards it was washed
and smelt. Only after this labour-intensive process the
gold appeared, which had hardly been visible until
then. It is hard to tell whether the smelting took place
on the mountain. Because only one gold melt and a
few slags were discovered, it cannot be ruled out that
these last, but extremely important steps were carried
out somewhere else, possibly outside of the site.

From the information gained from many years of field
studies one gets the impression that the miners of
Ada Tepe arrived at the newly discovered gold source
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Apxeonozuvecku
excnepumenm. Cuykeare
u cmunane Ha 6oeamama
371amocwvovpcaua pyoa

Archaeological experiment.
Crushing and grinding

of the enriched gold-
containing ore

Apxeonozuqecku
excnepumenm. ITpomueane
Ha 371aMeH KOHUyeHmpam

Archaeological experiment.
Flotation of gold
concentrate



Ha KOMTO He MOKe fa ce fazne OTTOBOP IIpU CerauiHo-

TO CBCTOSIHME Ha U3C/IeiBaHuATa. MoxXe Jja ce mmpef-
MO0 06ade ChIIECTBYBAHETO KbM OH3U MOMEHT
Ha efHa Bede odopmeHa npodecronanHa rpyma. B
EBpoIma MUHHOTO [ie/I0 ce pa3BMBa 3HAUUTEIHO IIpe3
OpoHsoBara emoxa. Hyxjara oT HOBM CYpPOBUHHU U
TAXHOTO BCe IO-MHTEH3VBHO ThpPCeHe U foOMBaHe
ro IpeBpBUIAT B OCHOBEH VIKOHOMMYECKNU CEKTOP.
Karo mpumepn Tyk morar jga 6baT MOCOYEHM JHO-
OuBBT Ha Mep (Hamp. Mutepbepr, ABCTpus) U con
(Xammar, ABctpus, Kaprmatute u gonmuara Ha Tuca,
PymbHus).

VIsHeHaBAI[OTO OTKPUTHE — 37aTOROOMBEH PYLHUK
Apa Teme, mocTaBu BBB (OKyca Ha M3CIE[BAHUATA
IOronsroynnsa bankancku nomyoctpos (ocobeno Po-
IOIINTe) KaTO MUHOZOOMBEH PalioH OT KbCHaTa OPOH-
30Ba €II0Xa, B KOMTO CBIECTBYBAT HSIKOIKO BAXKHU
IONIMMeTa/HY Haxoiuina. MHOro or TAX ca 3/1aTo-
HocHu. [IpoyuBanero Ha Ana Teme mpegocTaBu psi-
I'BK IIAHC 32 MAIAOHO, MIMPOKOIUIONIHO [IPOyYBaHe
B 0011l KOHTEKCT Ha [IpeBeH PYAHMK U CeNINA, CBBP-
3aHM ¢ Hero. brarogapenne Ha pupobuTaTa pasHoo-
OpasHa MHGOPMAaIN, I03BOJIABALIA PEKOHCTPYKLIUN
Ha Pa3/IM4Hy CTPAHM OT )KMBOTA HA HAKOTAIIHOTO Ha-
cenenne, Ana Tere Mo>e fia ce pasryiex/ja KaTo MOfeI
3a M3I0/I3BaHeTO Ha naHpmadra Ha Pogonure mpes
KbcHara 6poH3oBa emoxa.

Pexoncmpyxyus Ha
nwvpeomo cenuuse,
nocmpoero om pyoapume
Ha Ada mene 6 cpedama
Ha I xun. np. Xp.
(7Reasons Vienna)

Reconstruction of the
first settlement, made
by the Ada tepe miners
in the middle of the 2nd
millennium BC.

with their organisation, professional knowledge and
experience. One may presume that they purposefully
searched for and prospected deposit sites. Where
this miners’ community came from is an intriguing
question, which cannot be answered yet by the current
state of evaluation. An already existing professional
group may however be assumed. Mining in Europe
develops rapidly in the Bronze Age. The need of new
resources and their intensive searching and exploiting
transform it into a basic economic sector. As examples
can be mentioned evidence the intense copper (e.g.
Mitterberg, Austria) and salt mining (Hallstatt,
Austria, Carpathians and Tisa valley in Romania).

Through the surprising discovery of the goldmine
on Ada Tepe, the Southeastern Balkan peninsula, as
a further Late Bronze Age mining landscape, moves
into the focus of research, especially the Rhodope
mountains as a mining region from the Late Bronze
Age in which several polymetallic deposits exist.
Many of these are gold-bearing. The research of the
Ada Tepe provides the almost singular opportunity to
broadly examine a mine and a settlement in a joint
context. Thanks to the various types of information,
which allows the reconstruction of different aspects
of the life of the ancient people, Ada Tepe can be seen
as a model for the Late Bronze Age landscape usage of
the Rhodope Mountains.
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3namen Ouck om BenuumpsHcKomo cokposuuse.
Kwcna 6ponsosa enoxa. HAUM

Gold disk from Valchitran treasure.
Late Bronze Age. NAIM



XMMUYecKu cbCTaB
Ha 3naTHUTE NpeaMeTy
OoT BbnunuTpbH

Epnem Iepruyxa

CroifHOCTTa Ha 3/1aTOTO, TOITIEIHATO OT IpaKTHYecKa
I7IefIHa TOYKA, € MasIKa. To3y MeTasl e MHOTO MeK, opajn
KOETO He € NMOAXOJAL 3 U3paboTBaHe Ha MHCTPYMEHTH
¥ OPBKMA. BbIIpekn ToBa, 37aTHM OPBXKIUA ChHIECTBY-
BT, HO T€ BEPOATHO MAT CUMBO/INYHA PyHKUMA. CruM-
BOJIMYHATA YIIOTpeba Ha 3/1aTOTO Ce OCHOBABA BBPXY /iBa
acIIeKTa: OT efjHa CTpaHa, TpsA6Ba fja O'bjie ClloMeHaTa He-
MaTepyaiHaTa OLeHKa, KOATO BEPOATHO MOXe Jia 6be
00sCHEeHa C HeroBaTa PAAKOCT M Hepa3pymmmocT. Toa
e 60XXeCTBEHOTO, IIAPCTBEHO 371aTO, 11 TIOPaJy TOBA TO €
IleHeH, aKO He 1 Hall-IleHeHNAT MaTepuai. To3n acmekT
€ Ba/IMfieH 1 JI0 JleH JIHellleH, IIpU BCe, Ye JJHeC 3/1aTOTO
He e Hall-CKBIIMAT MeTaJl, a € U3IpeBapeH HalpuMep oT
wratuHata. OT gpyra cTpaHa, CbIeCTBYBA I MUCTIYEH
aCIeKT — 3/1aTOTO KaTO MeTaj, CUMBOJ Ha CI'BHIIETO.
ToBa cbc curypHocT e 3apagu HeroBus LBAT. CBeTIN-
HATa, YUCTOTATA Y TOIUIMHATA CBIIIO Ce aTpUOyMpaT KbM
MMCTIYHMSA aCIeKT. Bciuko ToBa ce cBbp3Ba ¢ Bspara 3a
3/1aTHATa epa, KOATO OT MeCMMICTUYHA IJIeffHA TOYKa e
61112 3aMeHeHa OT JIpyra, 0-MajKo mpuATHA. Chliect-
BYBa ) HETaTMBHA CTPAaHa MLV KOHIIEITYa/THO ONlpefesii-
He Ha 3/1aTOTO, a IMEHHO, 3/1aTHA TPecKa VIV IIPOKIATH-
€TO Ha 3/1aTOTO.

3/1aTOTO MMa BMCOKO CIENU(UIHO TEITI0, KOETO Ce Hafl-
BUIIABA CaMO OT IIATMHOBUTE MeTamu. ToBa BOLU IO
o6oraTsBaHe 0 BpeMe Ha eCTeCTBEHO MPOTUYAIIN [IPO-
11eCH, KaKTO ¥ TIpY M3B/IMYIAHETO MY OT XOpaTa. 371aToTo
e IIMPOKO PasIpOCTPAHEHO B 3eMHATA KOPa, MaKap 1 B
MHOTO HVICKV KOHIIEHTpALy oT okono 4mg/t. Tosa 03-
HavaBa, ye TPsI0Ba a CIIECTBYBA eCTECTBEH MPOLleC Ha
oboraTsBaHe, 3a ja CTaHe TO BUAUMO. B Mopckara Boga
CBIIO Ce CHbP)Ka 371aTO ¥ HETOBOTO M3B/INYaHe € 6110
OOMICIIAHO.

[Topagyu XMMWYHNUTE MY CBOVCTBA, 0co0eHo KOpO3JOH-

The Chemical
Composition of the Gold
Finds from Valchitran

Ernst Pernicka

The practical value of gold is small. It is a very soft
metal and therefore is not suitable for the production
of tools and weapons. Despite this, gold weapons exist,
which however probably only had a symbolic function.
This symbolic usage of gold is based on two aspects:
on the one hand the non-material esteem shall be
mentioned, which presumably can be explained by its
rarity and indestructability. It is so to speak the divine,
the royal gold, and therefore a precious, if not the most
precious material. This aspect is valid until today, even
if nowadays gold is not the most expensive metal, but
has for example been surpassed by platinum. On the
other hand, there is the mystic aspect — gold as metal
and symbol of the sun. This is certainly based on its
colour. Light, purity and warmth belong to the mystic
aspect as well. All this is combined in the belief of a
golden era, which from a pessimistic point of view is
replaced by other, less pleasing ones. A negative side
or conceptual allocation of gold exists as well, namely
gold fever of the curse of the gold.

Gold has a high specific weight that is only surpassed
by platinum metals. Thisleads to an enrichment during
natural processes as well as during the gold extraction
by humans. Gold is widely common in the crust of the
earth, however in very small concentrations of about
4mg/t. This means that natural enrichment processes
must exist for making the gold visible. Seawater
contains gold as well and its extraction has certainly
been considered.

Due to its chemical properties, especially its corrosive
resistance, gold almost always occurs as metal in
nature. Gold minerals exist as well, but they are
seldom (and therefore in high demand by mineral
collectors). For archaeology, two types of gold
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HaTa MY yCTOIYMBOCT, 3/1aTOTO MOYTY BUHATY Ce MOSABSA-
Ba KaTo MeTas B pupozpaTa. ChlecTBYBAT U 37TATHU MU-
HepasIit, HO Te ca pefKy (opaju KOeTo MHOTO ThPCeHN
OT KOJIEKIIMOHepHTe Ha MUHepasu). 3a apXeonosure ca
B&XHM JiBa TUIIA 3/IaTHM KOHLIEHTPATH: TaKa HapedeHo-
TO PeYHO WIM AMyBUATHO 371aTO U TOBA OT KOPEHHUTE
Haxozyiya. V aBara Tuma BUHATM CBEBPXKAT HAKOIKO
nporeHTa cpebpo. Jymara placer (Ha 6barapcku Moxe
fia 6’/ IpeBefieHa KaTo ,,aTyBUATHO ) M/iBA OT MCIAH-
CKM ¥ O3HayaBa ,HaHOCeH NACBHK . Tesm memosutu ce
dopMupar upes paspyliaBaHe Ha 3/1aTO-CBEbPXKAIIN
CKa/IM M Ce Hapu4aT BTOPUYHU PyAHM Aemosuti. Taka
HapedeHNTe IIbPBUYHIU PYJAHU JENo3uTy ce Gopmupar
npu QpakiuoHupaHe Ha Marmara. [lo BpeMe Ha Te3n
TIPOLIECH 37TATOTO Ce HOCU OT TOPEILN Pa3TBOPH I Ce yTa-
sBa Ha OIIpefIe/IeHN MecTa, 0OMKHOBEHO 3ae[IHO C KBapII.
ToBa mOBeXXfja O CH3[JABAHETO HA 37IATHO-KBAPL{OBU
KN, KTTACMYeCKY TTapareHesNc, ChIiecTByBall i B Afa
Tene B Pogonute. B Tesu cimyyan, 3MaT0oTO IO MIPABUIIO €
¢uHO UCIIepIUpaHo B CKa/IaTa U M3BIMYAHETO MY U3MUC-
KBa MHOTO YCHU/IUS, Thil KaTO I'bPBO 3ITOCHABPKAIATA
CKajia TpsibBa Jja O'bjle pasTpolleHa MEXaHWYIHO U pas-
npobena Ha mapyera. ToBa e IPOLECHT, KOITO B CIydas
C PEeYHOTO 371aT0, € 6JI M3BBPIIEH OT MPMPOfATa Upes3
paspylaBaHe Ha ckanaTa. [IpaxbT oT CMIIHATa CKalHA
Maca MOXKe B IOCTIeACTBMe Aa Obie 06oraTeH upes u3-
TI0/I3BaHe Ha BOJIA.

Peynoro 371aro, OT pyra cTpaHa, MOXe Ja O'bjie J0OUTO
¢ mo-npoctu Metopu. IIIMpoko n3BecTeH e METOABT 3a
IIPOMIBAHE C JieTeHde, M0-eeKTUBeH Bce TaK € TO3M C
M3MONI3BaHe Ha opeOpeHa IbcKa (Hpara), BbPXY KOATO
3IBTOCHIABPXKALIMAT CEAJMMEHT Ce TPOMIUBA C Bofa. Pe-
Opara Morar jja O'bIaT 3aMeHeHN ¢ Tpyba ThKaH WM OBYa
KoXa. BeposTHO TYK ce Kpue 3arajkara Ha ,37aTHOTO
pyHo“ Ha Apronasrute. ToBa, 4e carara HOCH OIIpefie-
JIeH e/IeMeHT Ha VICTVMHA CTaBa SICHO OT (aKTa, 4e Jopu B
CBBPEMEHHOCTTA IIPY JOOMBAHETO Ha 371aTO Ce U3II0/I3BA
TO3U METOfI, BBIIPEKI Ye He € C PYHO Ha KO3eJI, @ C KOXI
VITU TeKCTWI, BB3MOXKHO € CBIIO ¥ ¢ HaAMaCyIeH TeKCTHIL.
EdexTnT ce 6asupa Ha mpe3yMIINATA, Ye HOPAJIU BUCO-
KOTO CIelM(IYHO TeII0 Ha 37aTHUTE YACTHUIM, Te I10-
THBAT, 3aKpeIBaT ce KbM Ma3HMHATA J He Ce OTMMUBAT.
PyHOTO Ha KO3e/a ChbpPKa TONAMO KONMMIECTBO HATY-
pa/Ha MasHMHA — TAHO/INH, TaKa Ye MUTBHT MMa HAII'b/THO
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concentration are relevant: the so-called stream or
placer gold and rock gold. Both types always contain
a few percent silver. The word placer is from Spanish,
meaning ,alluvial sand“ These deposits are formed
by the decomposition of gold-bearing rock and are
called secondary ore deposits. The so-called primary
ore deposits are formed by the fractioning of magmas.
During these processes gold is enhanced by hot
solvents and is precipitated at certain spots, usually
together with quartz. This leads to the establishment
of gold-quartz-veins, the classic paragenesis, also
existing on Ada Tepe in the Rhodope Mountains.
In these cases, the gold is as a rule finely dispersed
among the rock and the extraction involves a lot of
effort, because first the gold-bearing rock must be
broken-out mechanically and crushed into pieces.
This is a process that in the case of stream gold was
taken over by nature through the decomposition of
the rock. The ground rock powder can afterwards be
enriched with water.

Stream gold, on the other hand, can be gained with
simple methods. Widely known is the gold washing
pan, more efficient however is a ribbed board, over
which the gold-bearing sediment is rinsed with
water. The riffle can be replaced by a coarse fabric
or sheepskin. Maybe the procedural core of the
»Golden Fleece of the Argonauts lies here. That
the saga carries a certain element of truth can be
recognised by the fact that even in modern times
gold was won through this method, however not
with the coat of a ram, but with hides or cloths,
maybe even with greased cloths. The effect is based
on the premise that because of the high specific
weight the gold particles sink downwards, attach
themselves to the grease and are not rinsed off. The
coat of a ram contains a large amount of the natural
fat lanoline so that the saga has a perfectly correct
technical background.

For a long time, the belief prevailed that due to the
easier extraction, mainly stream gold was obtained
in prehistoric cultures. At least for Old Egypt this
assumption can, however, not hold true, since gold
played an important role from the beginning of
Pharaonic times. Additionally, gold mines exist in the



MTOCTOBEPHA TEXHIYIECKA 060CHOBKa.

II'biro BpeMe mpeo6rafiaBa MHEHNETO, de MOpajy Io-
JIeCHMAT HAuMH HA U3B/IMYAHe, B IPAMCTOPUUECKUTE
KY/ITYPM ce e T0OMBa/Io OCHOBHO pa3cuIHO 371ato. [ToHe
3a Crapus Erumer, obaue, ToBa IpeAIonoxeHe MOXe
7la He € BAPHO, ThIi KaTo 371aTOTO UIPae BaXKHA PO/ OT
Hava0To Ha Bpemero Ha papaonute. OcBeH TOBA, B 13-
TOYHATA MyCTUHA MeXy fonuHara Ha Hun u Yepseno
MOpe MMa 37IaTHM MMHH, KaTO B CBUIOTO BpeMe HAMa
pexu, Taka ye 61 TpsAO6BaIIO IOHE TOIeMM 37TaTOChbpKa-
IV CKamu 1a ca 6umu pasbusasm 3a fo6us. HesaBucumo
OT TOBa, Oelre ro/AAMa M3HeHasla, 4e TIPe HAKOMKO ro-
mvHK B [pysusa Gele OTKpUTA IpauCTOpMUecKa 3/1aTHA
MIHa, KOSITO BEpOATHO e O1la Bede M3IOI3BAHA IIpe3
IV-To xunaponerue np. Xp. Cpl1o TONKOBA BaKHO 33 JC-
TOpUATA Ha J0OMBA Ha 3/1aTO € OTKPUBAHETO HA 3/1aTHATA
MmuHa Afia Terie B 6brapckute Poponn, garupaina ot 11
xu. 1p. Xp. Tbit kaTo B 1is171a Erest He cbljecTByBar py-
T TOJIeMU 37IaTHM HAaXOAMIIA, OYeBUIHO M3KYLIABaLIO €
fla ce HAaIlpaBy BPb3Ka MEXAY AZla Telle 11 3pe/MIIHNITe
3/71aTHM HAaXOJKM Ha MMKeHCKaTa KynTypa.

3namen kanmapoc

om Bonuumpwerckomo
cokposuuse. Kocra
6ponzosa enoxa. HAVIM

Gold kantharos from
Valchitran treasure.
Late Bronze Age. NAIM

eastern desert between the Nile valley and the Red
Sea, but no rivers, so that at least larger, gold-bearing
rocks must have been crushed. Nevertheless, it came
as a big surprise that a few years ago a prehistoric gold
mine was discovered in Georgia, which was probably
already in use in the 4th millennium BC and gold was
without doubt extracted there. Just as important for
the history of gold mining is the discovery of the gold
mine on Ada Tepe in the Bulgarian Rhodopes, dating
to the 2nd millennium BC. Since no other larger gold
deposits exist in the entire Aegean, it is obviously
tempting to make a connection between Ada Tepe
and the spectacular gold finds of the Mycenaean
culture.

But is that even possible? At a first glance, it seems very
easy. Principally one could assume that the chemical
composition of the gold could provide information
about its origin, because - similar to stone material —
it does not change on its way from the deposit to the
finished object. It already exists as metal that only has
to be brought into the desired shape.
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Ho mamm ToBa e Bp3MOkHO? Ha npBB nornen usrnexnia
MHOT0 j1ecHO. [[pMHIIMITHO MOXXe fia Ce MPEIIONIOXN, Ye
XUMUYECKUST ChCTAB HA 37IATOTO MOXKe J1a MPETOCTABM
MHpOpManys 3a IPOU3XOJa MY, 3alI0TO — IOFOOHO Ha
KaMbKa — TOIl He Ce MIPOMEHs 110 I'bTS CU OT JeNO3UTa
Tio roToBMA 00€KT. Bede chIecTByBa KaTo MeTasI, KOMTO
camo Tps6Ba 1a Objie JOBeMeH 10 XKemaHaTa popMa.
AHanu3bT Ha apXeonorMyecKuTe apTeakTu OT 371aTO
He € JIeCeH, 3al0TO C 3K/II0YeHe Ha CPeOPOTO ApyTruTe
€lIEMEHTH Ce CBbP)KAT CaMO B MHOTO MaJIKM KOHIIEH-
tpayn. [Topazu TOBa, IpeINMHO MaCCIIEKTPOMETPUATA
ce TIpuIara 3a XMMMYeCKM aHa/mM3 Ha 37maToto. Hemocra-
TBK obade e, 4e M3C/IeABAHNAT MaTepuan TpsbBa ja ce
nogaBa Kato pastBop. ToBa 03HauaBa, 4e Tps6Ba fa ce
B3eMe 1po6a, KoATo 1ie 6bjie yHuioxeHa. Ot okomno 20
TOZIVHI TO3M METOJ Ce CBBbp3Ba C HOCTaBsIHe B amapara
Ha TpobaTa upe3 ymasepHa abnaius. JlasepHUAT 1BY ce
HacOYBa K'bM MOBBPXHOCTTA, KBJETO PN BUCOKA IUTHT-
HOCT Ha eHeprusTa MajKo KOMM4YeCTBO OT MaTepuaa ce
usIapsiBa wim ce ornensa (abmipa). [Ipobara, Beue B
netiBa Gpopma ce OTBEX/a OT MOTOK OT a3 B Mac-CIIeK-
TPOMETBP ¥ MOTar Jia ObIaT M3MepeH ) KOHIIEHTPaLlNNUTe
Ha elleMeHTITe U crenuduannte MM nsoromn. Ilpegnm-
CTBOTO Ha TO3 HAYNMH Ha TPOOOB3EMaHe e, 4e BbPXY 110-
BBPXHOCTTA Ha TIPeJMeTa OCTaBa ChBCEM MajKa CTIefia,
TPYAHO 3abenexxyMa ¢ HeBbOPBKeHO 0Ko. HemoctaTpk
e, 4e peaMeThT TPsOBa f1a 6'ble 3aHeCeH B TabopaTopu-
sATa, TPOLeC, KOITO 4eCTO e HeBb3MOKeH. Kommpomuc
MeXJy BeTe U3UCKBAHMS € B3eMaHeTO Ha MHOTO MaJIKa
npoba — 0T 0KOJIO0 1 Mg, KOATO CTIef| TOBA Ce aHAIM3UpPa
C JIa3epeH /I'bY, KOMTO OOUMKHOBEHO ce (POKycupa BbPXY
majka mromy ot 0,05 mm.

Upe3 TO3M UyBCTBUTENEH METOJ HA JIasepHa abmars
MOTaT Jia ce ONpeNe/AT U APYTH eleMEHTI OCBeH Te3n
C Hall-BUCOKITE KOHIIEHTpaLun (371ato, cpedpo u Mexn),
KaTO IJIATMHOBUTE MeTalu — POy, Iamajuil, MpUAWIA
VI IUTaTVHA (TIpY BCUYKY IIPOOU PYTEHNA ¥ OCMMUA Ca TIOf
rpaHNI[aTa HA OTKPMBAaHE), KAKTO U MaHIaH, XeJs30,
KOOQJIT, HUKeJI, IIMHK, KaJ]MUI1, Ka/lail, aHTVMOH, Teyp,
0JI0BO U OMCMYT.

[Ipenmernte OT CBKPOBUIETO OT BbruntpbH 6sxa
M3CTIeBaHM C TO3U MeTof. Taka Gellle yCTaHOBEHO, e
CBCTaBBT UM He € eIHAKDB, C/IEOBATEHO Te He Ca IPo-
M3BEJIeHN OT eIHa I C’hIlla MAPTUA 371aT0. Biokaa ce, ye
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The analysis of archaeological gold artefacts is not
easy, because except for silver other elements are only
contained in very small concentrations. Therefore,
mass spectrometry is predominantly applied for the
chemical analysis of gold. However, the disadvantage
is that the sample must be supplied as a liquid. This
means that a sample must be taken that will be used
up. Since about 20 years this method has been linked
with the implementation of the sample by laser
ablation. A laser beam is directed to the surface of
the sample, where through the high energy density
low amounts of the sample material evaporate or
flake off (ablate). The now volatile sample material is
guided by a stream of gas into a mass spectrometer
and element concentrations and isotopic signatures
can be measured. This has the advantage that only
a very small damage occurs on the object, which is
hardly visible by the naked eye. The disadvantage
is that the object must be taken to the laboratory, a
process that is often not possible. A compromise
between both requirements is the extraction of a very
small sample of about 1mg that is then analysed by a
laser beam, which is usually focussed on a small area
of 0.05mm. Through this sensitive method of laser
ablation further elements next to the concentrations
of the main elements gold, silver and copper can be
determined - such as the platinum metals rhodium,
palladium, iridium and platinum (in all samples
ruthenium and osmium lay underneath the detection
limit) as well as manganese, iron, cobalt, nickel, zinc,
cadmium, tin, antimony, tellurium, lead and bismuth.

The objects of the treasure of Valchitran were analysed
with this method. Thereby it transpired that the objects
do not have a uniform composition and therefore
were not produced with the same batch of gold. It is
shown that the cups and phalerae are made of different
gold and furthermore that the unusual object with the
three ogival vessels, of which the function is unclear,
is made of a distinctly different gold than these two
groups. One of the smaller phalerae lies in the middle
of these two gold types.

A noticeable feature of the gold composition is the
high tin content (0.01-0.02%) as well as the platinum
metal contained in the gold. Higher tin contents in



vammTe 1 Qanepure ca u3pabdo-
TeHV OT Pa3/IM4HO 371aTO, OCBEH
TOBa HEOOMYAITHMAT TPOEH CbJ,
CBIIIO € HAIIPaBeH OT 3HAYNTETHO
pas/MyaBaIio ce OT BBIPOCHUTE
IBe rpymu 3marto. EnHa oT mo-
MaJIK1Te (aepy CTOM TI0 cpefa-
Ta MEK/TY Te3M fiBe TPYIIIL.

OueBygHa XapaKTepUCTUKA Ha
CbCTaBa Ha 371aTOTO € BUCOKOTO
cpabpkanme Ha Kamait (0,01-
0,02%), KakTo M IUTaTMHATa B
MeTanHa OpMa, ChBpIKAILA Ce
B Hero. Bucokoro cbibpKaHue
Ha Ka/lall B 371aTOTO COYM KaTo
Bb3MOXEH MPOM3XOJ] Hall-Beye

Tpudenen cv0 om BonuumpuHckomo cokposuise, 371amo U eneKmpoH.
Kwcna 6ponsosa enoxa. HAVIM

Pa3CUIIHM HAXOMINA, KbAETO
37IaTHUTE KbCYeTa Ce MOABABAT
3a€/IHO C YCTOIYMBMA Ha pasya-
raHe KacUTepUT (M3BECTEH CBIIO KaTo Ka/laeH KaMbK,
Sn02). 3a pasnuka oT BTOPUYHNTE aTyBUATHU HAC/Iar-
BaHUA, Kb/IETO 3/1aTOTO U IJIaATMHATA MOTaT /ja Ce MOABAT
3aeflHO, Ta3) BP'b3Ka IIOYTU HUKOTA He Ce OTKPUBA IIPU
nbpBUYHNTE Aeno3uTin. Cpef pascUIHUTE MUHEPaIU OT
IIATMHOBATA TPyIa TpAOBa ja O'bJAT MOAYEPTAHN IUIA-
THHOBO-XXE/Te3HNTE CIUTaBM. Upes cTalgHe Ha Pa3CUIIHO
371aTO CB/IBPIKALIO II0-TONAMO KONMMYECTBO KACUTEPUT U
I/IATMHA [IOHE YacT OT Kajasd, Manafys 1 IJIaTHHATa ce
CIZIABABAT CHC 371aTOTO ¥ JaBaT 3HAYMUTETHO MO-BUCO-
KO ChI'bpKaHle Ha Te3U e/leMeHTU B KpallHUA IIPOAYKT.
B 06061menne, 61 MOINIO [ja ce 3aK/II04M, Ye 3/IaTHUTE
IIpefMeTH OT ChbKPOBUILETO HAa BBIYNTPDBH ca HanpaBe-
HI OT pevHo 371aTo. Karo ce oTyete u $akTdT, e 371aTo-
TO OT AJla Telle ChABPrKa ToBede oT 30% cpebpo, koeTo
€ TUIIMYHO 3a 'bPBUYEH M3TOYHMK, C€ U3K/II0OYBa Bb3-
MOYKHOCTTA 371aTOTO 3a u3paboTKaTa Ha apTeakTuTe Aa
€ B3eTO OTTYK. T'bl1 KaTo efeMeHTUTe Manafiuil 1 IIaTH-
Ha BYHATU Ce CPeIaT 3aefHO B 3/1aTOTO, Te ca 0COOEHO
IOAXOAAIIM 3a KIacuduuupane U, KbAETO € IPUIOKI-
MO, 3a oHpefie/isIHe Ha Ipousxofia. Karo ce oryere Cb-
IbPKaHMETO Ha TE3M [iBa €/IeMEHTA MOXe Jia Ce BUJIM, Je
CBIIECTBYBA pa3/IMKa MeXpy dammure 1 panepure. [Ipu
OTHOCHUTEHa CTOMHOCT 4 (hajepute MMAT IMO-BUCOKO
cpoTHomrenue Pt / Pd cnpsamo wammre cbe cToitHOCT 3.

Tripartite vessel from Valchitran treasure, gold and electrum. Late Bronze Age. NAIM

gold mostly point to an origin from placer deposits,
where gold nuggets appear together with the highly
decomposition-resistant cassiterite (also known
as tinstone, SnO2). In contrast to secondary placer
deposits, where gold and platinum can occur together,
this relation can almost never be found at primary
deposits. Among the placer minerals of the platinum
group elements, the platinum-iron alloys shall be
highlighted. By fusing a larger amount of cassiterite-
and platinum-bearing placer gold, at least part of the
tin, palladium and platinum alloys with the gold and
produces the measurable higher contents of these
elements in the produced gold. In summary, one can
conclude that the gold objects from the treasure of
Valchitran are made of stream gold. Alone the fact
that the gold from Ada Tepe contains more than
30% silver, as is typical for primary gold, rules out
that the gold for the artefacts was taken from here.
Since the elements palladium and platinum always
occur in the gold together, they are especially suited
for the classification and, where applicable, for the
determination of origin. The contents of these two
elements illustrate the difference between the cups
and the phalerae. With the approximate value 4, the
phalerae have a higher Pt/Pd-ratio than the cups with
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Coovpircarue Ha cpebpo u med 8 npedmermu om 31amHOMO
cokposuuie om Benuumpon

Silver and copper content in the Valchitran
gold treasure objects

IIpu cpoTHOMIEHNE 7, TPOMHUAT CHJ ¥Ma Hall-BMCOKO-
TO CHOTHOIIEHNE Ha Te3M JABa enemeHTa. CriejoBaTenHo
CBLIECTBYBAT TPYU PaslIMYHY BUJA 3/1aTO, KOMTO JOIIBII-
HUTETHO MMAT KOpe/lallyA C TUIOTOTMYHNUTE Pas/InKy Ha
obekTuTe. MOXe la ce IPEATONOXY, e yammTe u ¢a-
JiepuTe ca IIPOU3BEEH MM B Pas/INIHU PabOTIIHULIN,
WK TI0 pa3nndHo BpeMe. OCBeH TOBa 3/1aTOTO Ha TPOIJi-
HJA CBJJ Ce pas/yaBa 3HAYMTETHO I € Bb3MOXKHO Jja € C
pasmyeH IpON3XOf,.

IIfo ce oTHACA O MPOU3XOA HA 37ATOTO, PYAHUKBT IIPH
Ana Tere Moxxe fia Obfie OTXBBp/IEH, HO He U Lie/us pe-
rioH. He e ManKo BepOsITHO M3B/IMYAHETO HA 371aTO B
oxomHocTUTe Ha Afa Tere fja ce e pasmpoCTUPano u mo
peKuTe, KOUTO CbC CUTYPHOCT ca 6um 3maToHocHN. Oc-
BEH TOBa II0 BpeMe Ha apXeO/IOrMIeCKITe PasKOIKM Ha
Apa Teme e HaMepeHa MajIKa CTOIIMIIKA, KOATO BEPOATHO
€ OCTaTBK OT IIpolieca Ha TomeHe. Tasy CTOMMIIKA JaBa,
KAKTO B OCHOBHNTE €leMEHTI, TaKa U B MUKPOIPUMe-
CHTe, CbCTaB, MHOTO MOZJ00EH Ha 3/1aTOTO Ha (ajiepara.
ToBa mpepmonara, 4e 371aTo ¢ TaKbB CHCTAB € Hall-MaJl-
KOTO 00paboTBaHO Ha Afja Tere.
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Co0vpocanue Ha nanaduym u niamuHa é npeomemu om
371amHomo cokposuue om Boruumpen. Pazdenumennume
JuHUY Mapkupam obexmu cvc cxoonu Pd / Pt
COOMHOUEHUS

Paladium and platinum content in the Valchitran gold
treasure objects. The dividing lines mark objects with
similar Pd/Pt ratio

the value 3. With 7, the triple vessel has the highest
ratio of these two elements. Therefore, three different
types of gold exist, which additionally correlate
with the typological differences of the objects. One
could suspect that the cups and phalerae either were
fabricated in different workshops or at different
times. Furthermore, the gold of the triple vessel
differs significantly, and is possibly of a different
origin.

Regarding the origin of the gold, the mine of Ada Tepe
can be dismissed, but not the entire region. It is not
unlikely that the gold extraction in the surroundings
of Ada Tepe also extended to the rivers, which
certainly were gold-bearing. Moreover, during the
archaeological excavations on Ada Tepe a small melt
bead was found, which was possibly leftover from the
melting process. This melt bead shows - in the main
components as well as in the trace elements - a very
similar composition to the gold of the phalerae. This
suggests that gold of this composition was at least
processed on Ada Tepe.



Mpexu n KynTypHu
KOHTaKTU ¢ Eres

Bap6apa Xopew, Patinxapo FOne

Haii-BaxxnuTe ceuyBa ¥ OpBXKMA OT OpPOH30BaTa emoxa
ca u3paboTeHN OT CIUTaB OT MeJ| ¥ KaJiall — MaTepuana,
KOJITO /JaBa VIMETO Ha e1oXara. 3aToBa 3a BCAKA OOLIHOCT
oT OpOH30BaTa eIoXa OT OCHOBHO 3Ha4YeHNe ca OV C'b-
I[ECTBYBAHETO Ha Pa3BUTO IPOM3BOLCTBO Ha CE4MBa I
OPBXKUA, KAKTO U MOCTOSHEH JOCTBI JIO IBaTa MeTasa.
JlOIrbTHUTETHO, CKBIIOLIEHHNTE METAJIN 371aTO U cpebpo
ca 6w B pefoBHa ymoTpeba 3a MPOM3BOACTBOTO HA
HAKWUTY U Pa3IMIHU [JEKOPaTMBHM €7eMEHTH. 3a Jia ce
CHa0sABAT ¢ MeTasIM, Pa3MYHO OPTraHM3UpPAHUTE OOLI-
Hocty ot III m II xwm. mp. Xp. ca KOHTaKTyBa/y MOMEX-
Iy CU Upe3 MPeXMU 3a [jaJiedHa ThProBIUsA, Thil KaTo pas-
IpefeIeHNeTo Ha MeTaTHITE 3a/IeXH B EBpora, KakTo 1
HaBCAKDBJIE II0 CBETA, € TBbpfie HepaBHOMEPHO. [lokaTo
TBPrOBCKNUTE BP'Bb3KI, Ype3 KOUTO B APEBHOCTTA Ca OVM
TPaHCIIOPTUPAHM CYPOBMHUTE 1107, popMaTa Ha CIUTD-
1M1, KaKTO ¥ Ha TOTOBM METa/IHM IIPOJYKTH, JHEC MOTaT
la 6bJaT PEeKOHCTPYUPAHY Ype3 XUMWYHY U PU3UIHU
aHa/IM3M Ha MaTepuauTe (KOeTO MOXe Jia Ce BUJM OT M3-
noXx6aTa), APYTM YaCTY OT Te3U MPEXY OCTaBaT Ha ThM-
Ho. TakuBa ca Tesy, upe3 KOUTO ca NVMPKYIUPAIL IIPOAY-
KTV OT OpPraHMYHM MaTepuasy, Karo IJIaTOBe M JbpBEH
Marepual. B npoxbokenne Ha nosede ot 3000 roguum,
KOUTO HIU JIeNAT OT bpoH3oBaTa emoxa, Te3u MaTepua-
M ca OV IMPOKO PasIpOCTPAHEHN OT YMEPEeHMsA J10
cpemuseMHOMOpcKA KauMar Ha [Oromsrouna Espoma.
Hskon acriekTu Ha KOHTAKTUTe Ca MHAMPEKTHO OIIpefie-
numu. Taka HanpyMep onpefiesIeHN XapaKTepUCTUKN Ha
Tpale3HaTa KepaMIIKa, M3II0I3BaHa B OIpefe/ieH paiioH,
NIO[ICKa3BaT, Ye MaiiCTOpMUTe-TPbHYAPY Ca afjallTUpasIs,
PpenpopyLypayt, U3MEHAIN ¥ KOMOVHUPAIU B MECTHY-
Te POM3BOACTBEHM TPajyLIMU KepaMUYHY CTUIOBE OT
[I0-0TJAJ/IeYeH) PalioOHM.

KepammkaTa oT paiioHa Ha ceBepHOTO Ereiicko Kpaii-
6pexue ot wbppBara nojosyuHa Ha Il xu. mp. Xp. gobpe
WIIOCTPUpa TO3M acleKT. B HAKOM OT KpaliMOpCKuTe

Networks and Cultural
Contacts to the Aegean

Barbara Horejs and Reinhard Jung

The most important tools and weapons of the Bronze
Age were made of an alloy of copper and tin - the
material that gave the era its name. Therefore, for
every Bronze Age society the routine production
of tools and weapons as well as a constant access to
these two metals was a necessity. Additionally, the
precious metals gold and silver were in regular use
in the European Bronze Age; jewellery and all kinds
of decorative elements were produced. Alone for the
supply of the various metals the differently organised
societies of the 3rd and 2nd millennium BCE stood
in contact to each other via far-reaching trade
networks, since the distribution of metal deposits in
Europe - as everywhere in the whole world - is very
irregular. While the trade networks through which
were transported the raw metals in the form of ingots
as well as finished metal products nowadays can be
reconstructed better and better through chemical
and physical material analyses - which is also
demonstrated by the exhibition, other parts of these
networks remain in the dark, namely those through
which circulated products of organic materials such
as cloths and wood. During at least 3.000 years that
separate us from the Bronze Age, these materials have
largely spread from the moderate to Mediterranean
climate of Southeastern Europe. Some aspects of
the contact networks, however, become indirectly
accessible, for example by observing how the ceramic
tableware used in a region is characterised by the fact
that the potters absorbed forms from far-distanced
areas, and reproduced, changed and combined them
with local traditions of craftsmanship.

We can refer to this last aspect by having a look at
the pottery from the Northern Aegean coastal regions
from the first half of the 2nd millennium BC. In some of
the coastal settlements (such as Toumba of prehistoric
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Amgpopa om ,Tonsimama mozuna“ npu Osuapuyu,
Paonescxo. Kpast na 16 6. np. Xp.
AM ,,Mapuya VMsmox*, Pasneso

Amphora from the ,,Big tumulus® near Ovchartsi,
Radnevo region. Late 16th c. BC.
MA ,Maritsa Iztok, Radnevo

cemnma (xato Tym6a — mpancropmueckuar OMMHT Ha
Xankupuaeckus monyocTpos, Mukpo Bynu Ha cesepo-
M3TOYHNUA ereiicku ocTpoB CaMOTpaKy MM M3BeCTHA-
ta Tpos B ceBeposamajHa Mama A3us), kouto ca 6uam
00/1arofileTe/ICTBaHN OT Ha/JPEerVIOHAHU IIPUCTAHNIIA,
ca OTKPUTHM JTYKCO3HM, POOTEHM Ha KOJIENO Yallly C 13-
'bCKaHA CMBa IIOBBPXHOCT. T'bproBckaTa Mpexa, 6asu-
paHa Ha MOPCKVA KOpabeH TPaHCIOPT € MMaJa BaXKHO
3BayeHNe.

CoblecTByBaHETO Ha MAapIIPYTH OT KpailOpexxHuTe pe-
TMOHU KbM BBTPELIHOCTTA MOXKe 1A ce IMPEeIIONOXI OT
€/[HA CTpaHA OT PA3MPOCTPAHEHMETO Ha paboTeHM Ha
pbKa KepaMU4YHU TUIIOBE OT BBTPEIIHOCTTA Ha banka-
HUTEe KbM Kpaibpexumero, a OT pyra — oT I0sABaTa Ha
paboTeHN Ha pbKa, HO PUCYBAaHM, KEPAMIYHY TUIOBE,
npuHagnexamy Ha CeBepHoereiickaTa KpailOpexHa
30Ha (0COO€HO IeHTpanHa MakefoHus), IO IPOTexe-
HJETO Ha peYHUTE JONMHM Ha ceBep. PaHHMTe MUKeHCKI
panypu Wi Ho-cKopo ,HOY-Xay -To 3a TAXHOTO ITPOV3-
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Olynth on the peninsula of Chalkidiki, MikroVouni
on the Northeastern Aegean island of Samothrake
or in the famous Troy in Northwestern Asia Minor),
which apparently were favoured by supra-regional
ports, were discovered fine, grey-shining goblets
produced on a potter’s wheel. The network that stands
behind its distribution was therefore maritime, based
on shipping.

The existence of routes leading from the coastal
regions further into the interior, is on the one hand
demonstrated by the distribution of handmade vessel
forms from the interior Balkan region to the coast and
on the other hand for example by the appearance of
typical handmade, but coloured pottery types of the
Northern Aegean coastal zone (especially of Central
Macedonia) along some river valleys to the north.
Early Mycenaean rapiers or rather the know-how of
their production could also have come to the interior
of Southeastern Europe along such routes. However,
vice versa no typical products of the material culture
of the interior Balkan region arrived in Central and
Southern Greece or in the western coastal regions
of Asia Minor (modern Turkey) - at least none
that one could find at archaeological excavations.
This last statement is valid up to the end of the 2nd
millennium - with the exception of Troy in the
12th/11th century BC, when the inhabitants of this
central settlement to some extent used vessels which
exactly comply with different forms from Eastern
Balkan regions, especially the Western Black Sea area.
Further to the south along the coast of Asia Minor,
these new, northern consumption customs that were
accompanied with the corresponding ceramics were
not applied.

According to the current state of knowledge, it seems
that more intensive contacts between the inhabitants
of the Aegean (during the time of the Mycenaean
palaces) and those of the Balkan inland to the
north of the direct coastal zone existed only in a
comparably short period, namely in the late 15th and
early 14th century BC. A series of rapiers and spears
of the Minoan-Mycenaean type can be dated to this
period. They were used in the southern part of the
Western Balkans and also to the south of the Lower



BOJICTBO, ChII[0 MOXeE /la € IOCTUTHAJIO JJO BBTPEIIHOCT-
Ta Ha lorouzro4yHa EBpomna 1o nogo6uu Mappyti. O6-
PaTHOTO, U3fieNnnA, TUIVYHN 32 MaTepyanHaTa KyITypa
Ha IleHTpa/HNuTe bankanu, He JOCTUTAT O ILiEHTpasHa
¥ 10kHa ['bprms win 3amagHoTO Kpaitbpexxue Ha Maa
Asus (cpBpeMenHa Typiys), Wi MOHe He TaKMBA, KOY-
TO ce OTKpMBAT IPYM apXeonormyecky paskonku. Ilo-
CIIeIHOTO TBbpHEHNUE € BAIUJHO 32 BpPeMeTO [0 Kpasd
Ha II xum. mp. Xp., ¢ uskmodenne Ha Tpos mpes 12-11 B.
np. Xp., KOTaTo )KUTEIUTe Ha TOBA LIEHTPAIHO CeMILe
3alI0YHA/IN Jla M3IMIO/N3BATH ChIOBE, CXONHU Ha Te3Y OT
Mstounute bankanu, ocobeHo OT pailoHa Ha 3aIMafHOTO
4epHOMOPCKO Kpaitbpexue. Ha for mo kpaitbpexxyero Ha
Masa A3y Te3u HOBY CeBepHY 001Yay 3a KOHCYMALV,
IpUAPY>KaBaHM OT CHOTBETHATA KepaMyKa, He ca Oy
IpU/IaTaHu.

Cnioper; CbBpeMEHHOTO CbCTOSIHUE HA M3CIEIBAHUATA,
USI/IEX[A, Y€ ITIO-MHTEH3VMBHU KOHTAKTU MEXHAY >KM-
TermTe Ha Erejickus paitoH (1o BpeMe Ha MMKeHCKMTe
IIBOPIM) U Ha BBTPEIIHOCTTAa Ha bankaHuTe, Ha ceBep
OT HETIOCPECTBEeHATa KpaildpexKHa 30Ha, ca ChIeCTBY-
BaJli CaMoO 3a CPABHMUTENTHO KPaTbK Nepuoy Mexpy 15
1 Hayajoro Ha 14 B. np. Xp. B T03M nepuop ce matupa
cepus OT palypy M BbPXOBe 3a KOIMA OT MUHONCKO-
MUKeHCKM Tul. Te ca OWm M3IO/NI3BaHM B K’KHATA YacT
Ha 3amagHnuTe bankany, Kakto u Ha 1or ot Jomana Jly-
HaB. Mop]o/IOrMYHO Te ChOTBETCTBAT HAa CMHXPOHHM-
Te UM OPBXKUA, U3NON3BaHM OT BOVHUTE OT I'bpunma u
Ereiicknte ocTpoBu. Enpa mu e cry4aifHOCT, Ch/IENKY 110
TEKCTOBE OT CTONMNUIIATa Ha XeTCKaTa MMIepus XaTyura
(meHTpanHa AHaTONNA), Ye IO CBHUIOTO BpeMe MIajara
MIUKeHCKa IbpkaBa ,,Ahhijawa‘, kaTo gact ot arpecus-
HaTa CJl BOEHHA eKCIIaH3M:, OCHLIECTBABA 3aBOEBAHNA
o EreiickoTo kpaitbpexme. BeposiTHO CbIjo He e CBB-
IaieHne, 4e Hall-paHHNUTe JUCKYTUPAHU apTeakTu OT
Apna rtene B Pomonnte, KoifTO e Haji-CTapuAT apXeoso-
TMYeCK IPOYYeH 37atofobuBeH pynHuK B EBpoma, ce
JaTUpaT B MMEHHO B TO3U IIE€PUOJ, KaKTO I Ye HAKOM OT
Te3) HaXO[K! ca MUMIOPTY OT MukeHcKa ['bpijys.

ITo BpeMe Ha apXeo/norMyecKuTe NPOYYBaHUA Ipe3 110-
C/IelHUTE HAKOIKO TOAMHM, 0siXa OTKPUTH HSIKOMIKO
rpo6a, KOUTO MOKa3Bar, 4e oT okono 1500 r. mp. Xp. Ha-
CeTHe, IIOHE B I0)KHATa 4acT Ha bankaHuTe, CblecTBy-
BAT CEpPUO3HY Pasnnuns B 67Tar0OCHCTOSHIETO Ha HAKOU

3namua ozepruva om moeuna Ne 1 npu Vzsoposo,
Xapmannuiicko. Cpedra 6ponsosa enoxa. HUM

Gold necklace from Tumulus Ne 1 near Izvorovo,
Harmanli region. Middle Bronze Age. NMH

Danube. Morphologically, they exactly correspond
to the contemporary weapons that the warriors on
the Greek mainland and the Aegean islands used in
battle. It can hardly be a coincidence that - judging
by Hittite texts from the Central Anatolian Hattusa
(capital of the Hittite Empire) - the military-
aggressive expansion of the young Mycenaean state
»Ahhijawa®, which was accompanied by conquests
along the Eastern Aegean coast, falls into this time.
And it also may be no coincidence that the oldest
dateable artefacts from Ada Tepe in the Rhodope
mountains, the oldest archaeologically examined
gold mine of Europe, can be dated to the same time
and that some of these finds are in turn imports from
Mycenaean Greece.

A few graves were discovered during archaeological
excavations in the past years which indicate that
from about 1500 BC onwards significant differences
in wealth developed, at least to the south of the
Balkans. This is demonstrated by the richly equipped,
unfortunately however partly looted Tumulus 1
from Isvorovo in the Sakar mountains. As rich grave
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rpynu xopa. Toa nuum ot 6oraTus MHBEHTAap Ha Yac-
TUYHO paspyuieHata Moruna 1 fo c. VisBoposo B Caxap.
boraTuAT MHBEHTap Ha Ta3M MOTM/IA CHIDbp)KA OT efHa
CTpaHa MeCTHM TUIIOBE MPeIMeTH, N3paboTeHu OT 371a-
TEH JINCT, a OT Apyra — 344 MajIKu 3/1aTHU MBHICTA, KO-
UTO TIPMHAJJIEXAT HA [IBA €TUIIETCKU THIA. AKO MOXKEM
fia CBHAVIM TI0 eTeliCKMUTe KaTeropuy, TaKbB TOIAM Opoit
3/1aTHU HaKUTYU OM TpAOBAsIO Ja ca eKBMBAJIEHT HA Hall-
6orarnte morpe6eHNns OT TUIMMIHITE MUKEHCKI CKaTHI
rpo6OHMIM. Bprpeku, de He MOTaT Jja ce CpaBHSABAT C MH-
BEHTapa Ha Hali-CIOKHNUTe IPOOHNYHM TUIIOBE (KaKBU-
TO Ca TONIOCUTE), BCe MTaK € OUEBMHO, Ye TYK CTaBa AyMa
3a IpeaMeTH, IPUHAJIeKAIM Ha efHa MKOHOMIYIECKN
Ci/IHa Tpyma. VI3rnexna snmatHuTe MbHUCTA OT V3Bopo-
BO CDIIO HACOYBAT K'BM €TeViCKI — L[eHTPATHO-0a/IKaH-
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Meonu cnumvyu ¢ popma
Ha pasnvHama 6uua Koxa
om Pycencko, c. Kamenoso,
Bapnencko, c. Yepxoso,
Bypzacko u c. Yeprozem,
Enxoscko.

Kwcna 6ponsosa enoxa.
PVIM - Pyce,

PUM - Bypeac,

EAM - Enxoso

PAM - Bapna

Ox-hide copper ingots from
Ruse region, Kamenovo,
Varna region, Cherkovo,
Burgas region and
Chernozem, Elhovo region.
Late Bronze Age.

RMH - Ruse,

RMH - Burgas,

MEA - Elhovo

RMA - Varna

goods, this burial mound contained on the one
hand objects made of sheet gold of presumably local
type and on the other hand 344 small gold pearls,
which belonged to two types of Egyptian pearls. If
one would judge this based on Aegean categories of
burial objects, such a large number of gold jewellery
would be equivalent to the richest burials in the
typical Mycenaean rock cut chamber tombs, which
is, however, not the inventory of the most elaborate
tomb types (those were the tholos tombs), but still
obviously of an economically powerful group. It is
likely that the gold pearls from Isvorovo also trace
back to the Aegean-Central Balkan trade relations of
the older periods of the Late Bronze Age (16th-14th
century BC).



Bpasan 3Hax 6vpxy meOHUs caumok om c. Yepkoso

Carved sign on the surface of the copper ox-hide ingot
from Cherkovo

CKVI TBPTOBCK) B3aMOOTHOIIEHNS OT II0-paHHI HepH-
oM Ha KbcHaTa 6poHsoBa enoxa (XVI-XIV B. mp. Xp.).

B Tosu mepuop Bmagerennte Ha MMKEHCKOTO LIAPCTBO
BEPOATHO Ca ThPCEIN HOBU M3TOYHMIY HA CYPOBUHM —
BB3MOXKHO € U 33 JUPEKTHO (DVMHAHCYPaHe Ha eKCIaH-
3MOHMCTUYHATA MY IIONUTUKA. T'bproBu:ATa ¢ MPORYKTH
CbC ceBepa 61 Mora o6ade a e u crenuduueH, NKOHO-
MMKO-TIO/INYNYeCK) (PEHOMEH U C/IeJOBATE/THO OTPaHy-
4yeH BbB BpeMero. IIpaBu Bnedarnenue, ye Ereiickute
TUIIOBE OPBKIA, XapaKTepHM 3a arores Ha MukeHcKaTa
abpkaBa npes XIV u XIII B. mp. Xp., Hanpumep Kbcute
MeuOBe, He JOCTUTAT palioHa Ha LieHTpalHuTe bankanm.
I1o ToBa BpeMe BepOATHO Beve He ca OU/IV BHACAHY CKb-
noueHHu Metanmu ot Pogonmre, a ot Eruner u I'bpuns.
3a J1a TOTBBPAUM WM OTpedeM Tasy XUIoTe3a obade, ca
He0oOXOMIMI Ollle aHAIN3IL.

VHTepecHM B cOLMATHO-MKOHOMMYECKOTO CU 3HAYeHMe
ca MeffHMTe CIUTBLM ¢ popMa Ha pasirbHATa 6MYa KOXKA,
OTKPUTH Ha HAKOJIKO MecTa B Typcka Tpakus, bparapnsa
u Pymbuus. Tesu c Terno Mexzy 25 u 30 K1, HallpaBeH!
OT HeTpeyNCTeHa, CYpOBa Mejl, Ca OCHOBHaTa popMa, B
KOATO IIpe3 BTopara monoByHa Ha II xmn. mp. Xp. me-
TaTbT e nupKynupan B CpeayseMHOMOPUETO U ChCef-
HHUTe 3eMu. HaydHuTe aHanmmsm 1MokasBaT, ye IOBEYETO

Bpssan suax 6spxy meoHus cnumak om Pycercko

Carved sign on the surface of the copper ox-hide ingot
from Ruse region

In this expansion phase of the Mycenaean kingdom,
its rulers maybe sought to extract new sources of
raw materials — perhaps also to directly finance their
ongoing expansion politics. The product trade with
the north could however also have been a specific,
economic-political phenomenon and therefore
limited in time. It is noticeable that Aegean weapon
types which were typical for the apogee of the
Mycenaean state in the late 14th and 13th century
BC - for example short swords - did not reach the
Central Balkan region. At this time, precious metals
were perhaps not imported from the Rhodopes
anymore, but from Egypt and Greece. However, in
order to confirm or renounce this hypothesis, material
analyses are necessary.

Puzzling in their socio-economic importance are the
so-called oxhide ingots made of copper that were
found at a few places in Turkish Thrace, Bulgaria
and Romania. These between 25 and 30 kg made
of unrefined raw copper were of the main forms in
which copper circulated in the Mediterranean region
and the neighbouring countries during the second
half of the 2nd millennium BC. Scientific analyses
show that most of these ingots were made of copper
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OT Te3) CIUTDBLY Ca HAIIPaBeHU OT Mef, OT KUI'bPCKUTe
PYBHUIIN, KOETO € MHAVKUPAHO U OT 3HALUTE, TpaBMpa-
HJM Ha TOPHATa OBbPXHOCT Ha HAKOM OT TsAX. CTpaHHO e
o6aue, de paitonsT Ha LlenTpanuure u Visrounnte ban-
KaH) CBINO IPMHALIEKN KbM IPOM3BEXIALINUTE MeET
30HM, KakTo ¥ Kumbp. Meranorpadckure aHammsy Ha
MeIHM ¥ OPOH30BY IIpefMeTI OT M3TOYHUTe BamKkaHn
JI0Ka3BaT, Ye JB/ITO Ipefyi OpPOH30BaTa eroxXa, MO-TOY-
HO B KaMEHHO-Me[JHAaTa, Bede ca OM/IN eKCIIOaTHpaHu
Pas/IMYHM M3TOYHO- ¥ LIEHTPATHO-OAIKAaHCKM MeIHU
3anexn. Borpekn, e Bce ollle He BCUYKM aHANU3YU Ha
OTKpUTHUTE Ha ceBep OT EreiickoTo Kpaibpexue cuTb-
I ca yONMMKyBaHM, TpAOBA [ja ce 3aIMTaMe [/l TOBa €
HeobxofmMo. AHamM3NuTe Ha MeTana oT CapyyHuA Beye
ca YCTQaHOBWIIN, Ye KMITbPCKaTa Mefl € BHACSHA 1107 op-
Marta Ha CIUTBIM ¢ popMa Ha 6119a KOXKa, BBIIPEKI, 4e
CBCTAaBBT Ha M€/ITa Ha OPBKUATA M CE€YMBATA OT CBHIOTO
BpeMe OTroBapAT Ha CapAMHCKuUTe pyfHM 3a1exXu. Bp-
IPOCHT e Jamu NMofoOHa KapTHHa e BalmuiHa 1 3a ban-
KaHNTe, 0COOEHO aKO Te3U CIUTDBIM ca PYHKIMOHUPATIN
II0-CKOPO KaTO 00EKT 3a pa3MsHa, KaTo PaBHOCTOEH ad
valorem eKBUBAJIEHT, OTKOJIKOTO KaToO CypoBMHa. Pasms-
Ha Ha KakBo? 31aro oT Popjonure? 3acera To3u BBIPOC
MO>Ke JIa OCTHE OTKPUT, TbiT KaTo ca Heob6xoaumu Oblie-
iy pyHIaMeHTATHU U3C/IeiBAaHNSA Ha CINTDIIUTE, 3/1aT-
HaTa MUHA IIpM AJja TeTle U COLMaTHUTE KOHTAKTH.
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Kamenna
6padsa-ckunmosp
om c. Inasan.
Kwcna 6ponsosa
enoxa. HAMUM

Stone scepter-mace
from village of Glavan.
Late Bronze Age.
NAIM

from Cyprian mines, which is also indicated by the
signs that were engraved on the upper side of some
of them. It is however strange that the regions of
the Central Balkans also belonged to the copper
producing areas of Bronze Age Europe, just as Cyprus.
Metal analyses of copper and bronze objects from the
Eastern Balkans proved that already long before the
Bronze Age, namely since the Copper Age, different
Central Balkan copper deposits were exploited.
Even if not all metal analyses of the oxhide ingots
that were found to the north of the Aegean coasts
have been published yet, one must ask if this is not
a case of carrying coals to Newcastle. Metal analyses
for Sardinia have already established that Cyprian
copper was imported in the form of oxhide ingots,
even though the composition of the copper of the
contemporary weapons and tools match Sardinian
ore deposits. One must ask should an analogous
picture emerge for the Central Balkan area, if these
ingots rather functioned as a means of exchange, an
ad valorem equivalent, than as raw metal? A means
of exchange for what? For the gold from the Rhodope
mountains? Currently, this question must remain
open, since further fundamental research on the
ingots, the Ada tepe gold mine and the social contacts
is generally still necessary.



BOWHKU 1 opbXua B
LleHTpanHute u U3T04HM
bankaHu

Patinxapo FOne

C BD3HUKBAHETO } PA3MIMPABAHETO HA COLMAJIHUTE
pasnmuuus ¥ CBbP3aHOTO C TAX yBeIMYaBaHe HA BbOPD-
)KeHNTe KOH(IMKTH, eBpOIeiickaTa OpOH30Ba eroxa
paskpuBa u 6bP30 pa3BUTHE HAa BOCHHATA TEXHOMOTUL
TunnyHOTO OpBXKME Ha BOVHA OT OPOH30BATa eroxa e
MeYbT.

ITbpBuTE OpBXKUA, KOUTO Ce MosABABAT B lleHTpanHa
EBpomna n Vsrounnre bankany, ca TeXXKUTe, eFHOOCTPU
6pansu. Te HacmenABaT MO-CTapy, Xa/TKOMUTHY (KaMeH-
HO-MepHa ertoxa) popmu. Ot kpas Ha IV xu. mp. Xp. Te
ca JoMyHupamara ¢popMa Ha OpBKIATA, KaTO IPOOOXK-
famurTe, (KAaKBUTO Ca KaMITE) Ca B eV HIYHY eK3eMIU/L-
pu, mopu u ipes III xu. mp. Xp.

OT BpeMeTO Ha KAMEHHO-MeJIHATA €I0Xa VI OT HAXOJ K-
Te OT BapHeHCKMs HeKpOIoa OT BTOpaTa MONOBMHA Ha
V xun. np. Xp. HM € TI03HATO OlLe €JHO sABJIEHNE, KOETO
CTaBa XapaKTepHO 1 3a OpPOH30BATa €110Xa, & IMEHHO Jie-
KOPMPAHETO Ha OPBXKMATA C 67aropofHu MeTamn. B us-
KOJIKO MHOTO 00TaTyi MBXKY Tp06a, KaKTO 11 IIpY HAKOU
6oraTu CUMBO/INYHY HOTpeOeHNs, AbPBEHUTE BTY/IKY U
IPBKKNUTEe Ha KaMeHHITe OpajiBu ca YKpaceH! C’bC 371a-
TeH 06k0B. C/IeOBATE/HO, COLMATHOTO HEPaBEHCTBO
BBPBY YCIOPEAHO C eCTeTUYYeCKOTO HAfrpaXkiaHe Ha
OPBXMATA — MHCTPYMEHTH HA BIIACTTA, KOWTO CITy)KaT
3a MOfbP)KaHe Ha HEPABEHCTBOTO M Ce CHMBO/MM3VPAT
IOII'B/THUTEJTHO C yIOTpebara Ha O/1aropoyieH MaTepuart.

Comjara mporefypa Ha eCTeTH3alus — TYK Bede TpaH-
chopMmpaHa B 4UCT CUMBOJTL, OT cpepara Ha III xu. mp.
Xp., MOXKe [ia ce BUJIY IIPY MacYBHATA 371aTHA KaMa C TbII,
XOPHM3OHTAJIEH BPBX, OT PuTyanHa cTpykTypa Ne 5 Ha He-
Kponona B [In0eHe.

[Ipes II xwn. mp. Xp. HabmogaBame 6bp30 pasBUTHE
Ha BBOPBXEHNETO, KOETO TOHE OTYACTU Ce JB/DKU Ha

Warriors and Weapons
on the Central and
Eastern Balkans

Reinhard Jung

With the emergence of widening social differences
and the accompanying increase of violent conflicts,
the European Bronze Age reveals a rapid development
of martial technology. The typical weapon of the
Bronze Age warrior was the sword.

In the Central and Eastern Balkans heavy single-edged
copper axes were the first weapons to appear. They
succeeded older Chalcolithic (Copper Age) axe forms.
From the late 4th millennium BC onwards they were
the predominant weapon form, as stabbing weapons
(daggers) are attested only in limited numbers even in
the 3rd millennium BC.

In the Chalcolithic period, at the Varna necropolis
during the second half of the 5th millennium BC, we
meeta further phenomenon thatbecame characteristic
for the Bronze Age, namely the adornment of
weapons with precious metal. The wooden shafts and
the bodies of stone axes were decorated with gold foil
for the few very richly equipped deceased males as
well as for rich symbolic burials. Social inequality was
therefore accompanied by an aesthetic upgrading of
weapons - the instruments of power, which served to
maintain that inequality and now also symbolised it
by the use of precious material.

The same procedure of aesthetic valorization - here
already with the transformation into a pure symbol -
was also used around the middle of the 3rd millennium
BCE, as is demonstrated by the massive gold dagger
with its blunt, horizontal tip from the ritual structure
no. 5 of the Dubene cemetery.

In the 2nd millennium BC we observe a rapid
development in weaponry that at least in parts was
initiated by interregional contacts. The introduction
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Bponsosu panupu om [onro Jlescku, [asapdxcuuixo, [epyusuua, ITnosduscko u JJoxmop Mocugoso, Monmaricxo.
KocHa 6ponsosa enoxa. HAVIM, PAM - ITnosous

Bronze rapiers from Dolno Levski, Pazardzhik region, Perushtitsa, Plovdiv region and Doctor Yosifovo, Montana region
Late Bronze Age. NAIM, RMA - Plovdiv

Bponsosa panupa om naxookama om Osua Moeuna. Kecna 6ponsosa enoxa. PYIM - Benuko TwepHoso

Bronze rapier from Ovcha Mogila hoard. Late Bronze Age. RMH - Veliko Tarnovo
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Ha/[perMoHaIHNTe KOHTAKTU. OCO6€HO BaXKHO € BbBEX-
JaHeTo, BepoATHO owe npenyu 1500 mp. Xp., Ha gybiaruTe
Y MHOTO TBhHKM IPOOOXKAIIN OPBXus (parmpi), KOUTO
ca Cb3/JafleHN KaTo TUII OT MMHOJCKIUTE ¥ MMKEHCKHU OP'b-
xeitan pabotmmHnuy B I'spumst. Hskonko Haxomkm —
pamupara ot [Ipama B IOronsroyna bwarapus, egua or
Coxkorn B JlyHaBcKkata paBHMHA U efiHa oT JIuoso B [le-
BuH B PoflonnTe MoraT 1o HAKOM OT XapaKTePUCTUKHU-
Te CU Jla ce CPaBHABAT UPEKTHO C erefiCKUTe pamupu,
oTKputH B I'bpipma. MedoBeTe OT 3amafHOOAIKAaHCKIA
PErMOH CDBILIO Ca AMPEKTHO IOBIMAHM OT ereiicKuUTe.
O6paTHO Ha TOBa, CepUst OT MeYOBe OT TPaHCUIBAHMSA I
Bnaxus umar popMa Ha OCTpUETO, CPaBHMMA C pAaHHNUTE
MMKEHCKI OP'BKUSL, HO CBILO TaKa sCHO II0OKA3BaT 1 ca-
MOCTOATETHU XapaKTePUCTUKI.

Bponszos epwvx 3a konue om
Jonto J/lescku. Kocna 6ponsosa
enoxa. HAYIM

Bronze spear-head from Dolno
Levski. Late Bronze Age. NAIM

Bponsos spox 3a xonue om
Iepywuya, Inosouscko. Kocha
6ponsosa enoxa. PAM - ITnosous

Bronze spearhead from Perushtitsa,
Plovdiv region Late Bronze Age.
RMA - Plovdiv

RS 0

of long and very slender thrusting swords (rapiers)
developed by Minoan and Mycenaean weapon
workshops in Greece is especially important in
this respect. It happened possibly already before
1500 BCE Several features prove thata sword from
Drama in Southeastern Bulgaria, one from Sokol in
the Danube plain and one from Lilovo at Devin in
the Rhodope mountains are directly comparable to
Aegean rapiers found in Greece. Swords from the
Western Balkan region were also directly influenced
by Aegean weapons. In contrast, a series of swords
from Transylvania and Walachia have a blade, the
shape of which is comparable to Early Mycenaean
weapons, but they clearly show independent
characteristics as well.
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EnBa kbM Kpasd Ha 15 u HavanoTo Ha 14 B. p. Xp. Hail-
II'b/IHO CHApsDKeHNTe BOIHM Ha [leHTpannute u VsTou-
H1UTe BanmkaHM pasmonaranu ¢ MeyoBe, KOUTO ca UJieH-
TUYHYU Ha MUKEHCKNTE OPBKMA OT TAXHOTO BpeMe. ToBa
€ IepUOBT, B KOMTO MUKEHCKOTO LIapCTBO Ce U3JUTra I
BOIOBAJIKH, Ce paslIMpsABa TepUTOpManHo KbM Eres. Bp-
TpelIHNnTe OaNKaHCKM PEIMOHY He CTaBaT 4acT OT Ta3u
HOBa IOMUTINYECKA CUCTEMA, HO T€ OYEBUHO MMAT KOH-
TaKT C HEJTHYU BOJIHM.

TakuBa KOHTaKTV MOXKe ia ca 6w ycTaHoBeHM 1 ¢ V3-
TOYHOETeVICKIA 6pﬂr Ha Maja Asus, HO OTHOLIEHUATA
¢ MukeHckus 3amafHO-€eTelicKu pajioH ca 6umu oT 1mo-
rolsAMo 3HaveHye. ToBa MYM OT HAKOJIKO HaXOfKM Ha
OP'BXUS C IPOTEKTOP Ha APBXKKara, opopMeH Karo ABa
pora, KOUTO HaBIM3aT B YIOTpeba B M3TOUHNUA U LeH-
TpasneH bankanckn paiion, ot Pogonure fo pexa [Iynas,
a KaTo eMHMYHY C/Ty4an ce TOABABAT U Ollle 110-Ha ce-
Bep. B mocnmencTBue, mMecTHUTE OaNKaHCKM MailCTOpU
ca JIOpasBWIM Te3W OPBXUSA B paboTwiHuImTe . B
IOII'b/IHEHME, HAKOM BbPXOBE Ha KOINA, OTKPUTHU B Cb-
LIJTe PETUOHY, OTHOBO BOJAT IPOM3X0fia ¢ 0T MuKeH-
cka I'sprys. BaxkHo e fja ce oTOenexu, 4e B ChIIVS TO3U
IIepyof 3a I'bPBMU II'BT B M3TOUHNTE bankaHM e BHeCeHa
U MUKEHCKA KepaMIKa, KOeTO ce JI0Ka3Ba OT HaXO[KU-
Te ot [paroitna u Ana Tene B Pogonure. Xumndecknre
aHA/MM3Y ITOKA3BaT, 4e ChAoBeTe OT J]paroifHa ce BHACAT
OT Tecanuiickata KpaiibpexxHa 30Ha 0koso Bomoc, 0TKb-
IeTOo HaMMpaMe ¥ TOYHY aHa/IOTUY Ha HAKOY TUIIOBE 13-
TOYHOOAIKaHCKM Me4yoBe U Komus. KakBa e mpuumHara
3a Te3u OMM3KM U OYeBUTHO He CAMO BOEHHM KOHTAKTH C
Ereitcxus paiion npes 15 un 14 B. p. Xp.?

PasnonoxeH1eTo Ha OCOYEHNTE 10-rope 0bekTn B Po-
JIONNTe, KOUTO ca 6OraTy Ha 3/1aTHU HaXOAMIIA, IIpefIa-
ra Bb3MO)KeH oTrosop. Herjo noseye: Ha TeputopuATa
Ha 3JIaTHaTa MUHA OT 6poH30BaTa eroxa Ha Aga Tere e
OTKPUT MPaMOP€H HaKpailHNK 3a M€Y, KOWTO 10 aHaJIo-
TMYHY HAXOIKY OT BOVHCKY rpobose ot Bomoc u VManmu-
coc (Ha octpoB Popoc) ot xpas Ha 15 1 Havanoro Ha 14
B. MOXKE J]a C€ IPUYNCIN KbM CBIIUTE TUIOBE MEYOBE,
KOMTO CTaBaT XapaKTePHM B TO3M MepUOf 3a VIsTounnsa
u Llentpanen bankancku pernoH. Toa o3HauaBa, de Jj0-
OVMBBT Ha 3/71aTO 11 BHOCHT Ha (pUHA, pUCyBaHAa MUKEHCKa
KepaMMKa, KAaKTO I MUKEHCKM OpDBXKUdA, UMAT IPOC-
TPaHCTBEHO-BpeMeBa Bpb3Ka. Jamu smaroro ot Pogonm-
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However, only by the late 15th and early 14th century
BCE the most completely armed warriors of the
Central and Eastern Balkans possessed swords that
were exactly equivalent to the Mycenaean weapons
of their time. This is the period, during which the
Mycenaean palace state rose to power and pursued
a territorial expansion into the Aegean regions by
military means. The regions of the interior Balkan
did not become part of the new political system, but
obviously they had contact with its warriors.

Such contacts may have been maintained with the
Eastern Aegen coasts of Asia Minor, but the relations
to the Mycenaean Western Aegean were more
important. This is shown by several finds of swords
with horn-shaped handguard, which came into use
in the Eastern and Central Balkan regions from the
Rhodopes to the Danube plains and in exceptional
cases appeared even further north.Subsequently,
local Balkanic bronze smiths further developed
these weapons in their workshops. In addition, some
spearheads found in the same regions have their
origin in Mycenaean Greece as well. It is significant
that in this very period Mycenaean pottery was
imported to the Eastern Balkans for the first time, as is
demonstrated by finds from Dragoyna and Ada Tepe
in the Rhodopes. Chemical analyses established that
the vessels from Dragoyna were imported from the
Thessalian coast, from the area around Vdlos which is
a region where we find exact counterparts for several
Eastern Balkan swords and spearheads. What was the
cause for these close and obviously not only belligerent
contacts to the Aegean in the 15th/14th century BC?

The location of the afore mentioned sites in the
Rhodope Mountains, which are rich in gold deposits,
offers a possible answer. What is more, at the site
of the Bronze Age gold mine on the Ada Tepe, a
marble sword pommel was discovered, which due
to comparable finds from warrior graves in Volos
and Ialissés (on the island of Rhodes) from the late
15th/early 14th century can be assigned to the same
sword types that became common at the same time in
the Eastern and Central Balkan regions. This means
that gold mining and the import of fine, painted
Mycenaean pottery as well as Mycenaean weapons



Bponsos meu om YepkosHa, Pasepadcko. KecHa 6ponsosa enoxa. PYUIM - Bapua

Bronze sword from Cherkovna, Razgrad region. Late Bronze Age. RMH - Varna

Te ce € pa3MEeH:/IO 3a HOBY OPBXKIA U TYKCO3HA TpaIes3-
Ha KepaMIMKa oT ['bpLus e BbIPOC, KOWTO ce U3CIENBA,
C Hall-ChbBpEMEHHNTE TEXHUKY 32 aHAIN3 B PaMKIUTE Ha
OBIrapo-aBCTPUIICKO-TEPMAHCKOTO HAYYHO CBHTPYRHMU-
gecTBo. Hemlo moseue, TpsA6Ba fja ce U3ACHU BIVAHMe-
TO Ha I0KHNUTE KOHTAKTU ¢ MMKEHCKOTO LJapCTBO BBPXY
PasBUTHMETO Ha MKOHOMMKATA ¥ OOIIeCTBEHUTe CTPYK-
TYpU B KOHTMHEHTa/IHNUTe pernony Ha IOrousroyna Es-
poma. JIbiro BpeMe He ce OTKpMBalle IOYTY HMKAKDBB
HaMeK 3a Pa3BUTa JiepapX1yHa CTPYKTypa IIpe3 BTopaTa
nonosyHa Ha II xun. np. Xp. B To3u paitoH. Medosere
C'bC CUTYPHOCT ca O1/IM LieHHM TIPeAMETH, KOeTO JINYY OT
PAKOTO MIM OTKPUBAHE B €TeficKuTe rpoboBe, KaKTo I B
LeHTPA/HNs M U3TOYeH DaNKaHCKM pernoH, HO MUKeH-
CKITE OPBXKUA, OTKPUTU B T€3M PETMOHN, He IPMHA/Ie-
KaT K'bM Hali-BlledaT/IABalATe U3/e/M1A Ha MUKEHCKIUTE
pabotwnHnim. VisBectHure 06pasuy ot F0>xna ['bpuns,
JaTUpaHY B CBIIUA NEpPUOJ, ca YKPaceHM C TpaBMpaHM
3/IaTHY IUTACTUHY WK C QMHM 3/IaTHNM HUTOBE, C KOETO
IIPeBDb3XOKAAT MeyoBeTe, OTKPUTY BbB BBTPELIHOCTTA
Ha bankanure. OT fpyra cTpaHa, Ipe3 MOCIEfHNUTE TO-
IVIHM Ha TeputopyATa Ha VsTounure bankanu 6s1xa o1-
KPUTH TIOHE iBa Ipo6a C'bC 3TIATHYU NPEJMETH B MHBEH-
tapa. EquunAT ot Tax, orkput npu JIunoso B Pogonure,
IPUHAJIEKN HA BOVH, IOrpebaH CbC CBOATA pamupa.
Tosa ca curypuu 6enesu, de ole Ipe3 BTopara IOJIOBY-
Ha Ha II xmn. mp. Xp. 60raTcTBOTO U MOACUTYpEHATa C

have a spatial and temporal connection. If the gold
from the Rhodope Mountains was exchanged for
novel weapons and fine tableware from Greece, is
a question that is currently under investigation by
using state-of-the-art analytic techniques in the
framework of a Bulgarian- Austrian-German research
cooperation. Furthermore, it needs to be clarified,
the impact the southern contacts to the Mycenaean
state had on the development of economy and social
structures in the continental regions of Southeastern
Europe. For a long time, hardly any hints at
distinctive hierarchies during the second half of the
2nd millennium existed for those regions. Swords
were certainly precious objects, as is demonstrated
by their rare appearance in graves in the Aegean as
well as in the Central and Eastern Balkan regions,
but the Mycenaean weapons discovered in the latter
regions did not belong to the most splendid products
of the Mycenaean workshops. Examples found
in Southern Greece and dating to the same time
period are decorated with carved sheet gold or with
tiny gold pins and thus surpass the swords found in
the interior Balkan regions. On the other hand, in
the last years at least two tombs with golden grave
goodswere discovered in the Eastern Balkans. One
of these belongs to a sword bearing warrior and was
found at Lilovo in the Rhodopes. This is certainly a
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Bponsos meu om Xupeso,
Tabposcko. Kvcra 6ponsosa enoxa.
VM - Cesnueso

Bronze sword from Hirevo,
Gabrovo region. Late Bronze Age.
MH - Sevlievo

Bponzos meu om Ileprux. KocHa
6ponzosa enoxa. PUUM - Ileprux

Bronze sword from Pernik. Late
Bronze Age. RMH - Pernik

BOEHHA CIJIA BIIACT Ca VM ChYeTaBaHMU U ACHO JIeMOH-
CTPUMpAHM.

KonexrnBHata Haxonka oT IToOMT KaMBK JAE€MOHCTpHU-
pa, e OPBKMATA, IOMIOXKEHN B IpoOOBe, IOKA3BaT CaMO
9acT OT TUIIOBETe, KOUTO Ca IMPKYIMPAIN B OOLHOCTH-
Te. [IBa OT KabIMTe Ca IpefHa3HAYeHM 32 OTIMBaHe Ha
K'bC MeY C M3BUT CIUTYeT, KOJTe e C Half-ro/IAMa IpUHa
HAKDJIE B CpefiaTa Ha ocTpueto. Tyk ce cpemaMe ¢ efHa
Ipyra TeHAEHLV B Pa3BUTHETO Ha Me4OBeTe Iipe3 OpoH-
30BaTa eroxa, a UMEHHO — YIoTpebaTa MM KaTo cevaln
VI pesKelyt opbkiusA. T ce MoABABA KaTO HOBO AB/IEHNE B
Hsakon yactu Ha llentpanna Espomna u Ceseproro Ilpu-
yepHOMopue. Tasy ymorpeba ocTpo KOHTpacTMpa Ha
Ta3y Ha [IOCOYEHNTE II0-TOPe erefiCKM TUTIOBE OPBXKIA.
[TocnenHnTe, MOpaaN TEXHUTE IBATH, THHKU OCTPUETA C
TeCeH, HO BUCOK IIeHTpajIeH pb6 1 O1M3BK [0 IPBKKATA
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strong indication that also in the second half of the
2nd millennium wealth and power based on military
might were combined and ostentatiously displayed.

The Pobit Kamak hoard demonstrates that weapons
deposited in graves show only part of those that had
been circulating among the living. Two of the molds
from served for casting a short sword with a convex
contour and a maximum width at about the middle
of the blade. Here we meet another trend in the
development of Bronze Age swords, namely their use
as cutting weapons. It appears as a new phenomenon
in some parts of Central Europe and the North Pontic
region. This usage stands in striking contrast to that
of the afore mentioned sword types of Aegean origin.
The latter due to their long and slender blades with
a narrow, but high midrib and the centre of gravity



LIEHTBP Ha TeXXEeCTTa, Ca OJIN MOJI3BAHN CaMO KaTo IIpo-
6onuy opbxusL. [Ipy cujeH yaap ¢ Apyro HamajaTeHo
WIN OTOPAHUTENHO OPBXUE, Te Ouxa OMIM Cepro3HO
nospefenn. CIeToBaTeNTHO OPBKIETO, MIPOU3BETEHO C
karpma ot [Toour Kambk, 6enexxn panHata ynorpe6a Ha
ceqamure Medose B VIsrounnre bankanm. ITone 3a onpe-
Jie/IeH TIePUOf, A'B/ITUTe MUKEHCKY TPOOUBHM ¥ KBCUTE
VI3TOYHOEBPOIIeICKY Cevally MedoBe Tpsi6Ba fja ca 6y
VI3II0/I3BaHY €THOBPEMEHHO.

Bcuuko ToBa ce mpomeHs npes 13, Hali-KbcHO 12 B. mp.
Xp., KoraTo mpo6ox/alTe Me4oBe OT I10-PaHHUTEe MI-
KEHCKM TUIIOBE Ce 3aMeHAT OT HOBU BUJOBE C M3IANO
pas/udeH mpousxof. Te ca mO-MOfiepHY OPBXus, pas-
paborenu B paitoHa Mexpy CesepHa lramms, iokHa
LlenTpanna EBpoma u yHrapckure paBHuHK. braropa-
peHMe Ha CBOMTe 3[paBU U LAY OCTpPUETa,Te MOraT
Zla ce M3IMON3BAT KAKTO 3a Ceydallly, TaKa M 3a MYLIKallN
IBIDKeHM:A. VIHOBanumTe B OPBXKUATA Ca IOCTOSHHA
HeOOXOAMMOCT, KOATO He MOXKe Jja ce M30erHe mopaan
NIOCTOsIHHATA 3aIl/laXa OT IOKOpsIBaHe OT CTpaHa Ha Ipe-
Bb3XO0X/Jall] BbB BOEHHO OTHOLIeHMe MpoTuBHUK. Crie-
[OBaTe/THO 3aMsAHATA HA CTapyTe MPOOOXKAAILN MeYOBe
C’bC CeBEPHUTE cedally 1 MpoOyBau MedoBe e pasomu-
paema. IIpes 13 B. p. Xp. Te3u MHOBALIMY Ce alalITHpaT
B OpOH30BUTE PabOTMIHMIM OT pailoHa Ha banTuiiko
Mope Ha cesep, 1o p. Hu Ha for.

lying near the handle, were only suited as thrusting
weapons. By a powerful stroke on another assault
or defensive weapon they normally would have got
badly damaged. Therefore, the sword produced with
the mould of Pobit Kamak marks the early usage of
cutting swords in the Eastern Balkan regions. At least
over a certain period, long Mycenaean thrusting and
short Eastern European cutting swords must have
been in use next to each other.

All this changed during the 13th, at the latest in the
12th century BCE, as the thrusting swords of the
older Mycenaean types were replaced by new sword
types of an entirely different origin. These were more
modern weapons that had been developed in the area
between Northern Italy, southern Central Europe
and the Hungarian plains. Thanks to their robust, but
long blades they could be employed for cutting as well
as thrusting movements. Innovations in weaponry
constitute a constraint that one cannot escape because
of the constant threat of submission to superior
military opponents. Therefore, the replacement of
the older thrusting swords by the northern cutting
and thrusting swords is understandable. Bronze
workshops from the Baltic Sea in the North to the
Nile in the South adopted this innovation during the
13th century BC.
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