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MPOAQOI OX

avaokadn otov Tadpikoé TUHROo TG Mikpng Ao&imdpag-Zavng Apxloe Tov ZeTTEUPRPLO
H'rou 2002 ard v 10" Egpopeia MpoioToplkwv kat KAaolkwv Apxatottwyv @pdkng. H
anokAAuyn, yia mpwtn ¢popd otnv EANADQ, MEVTE AMAEwV pWHAIK®V XpOVWY e Ta utiolu-
Y14 TOUG, MPOCEAKUGDE aTd VWPIG To evdladpEpov TOU KOolvoU Kdl TNG ETIOTNUOVIKAG KOLVO-
™Tag. A6yw Tng 1d1aiTepng apXaloAoyIlkng onuaciag Twv eupnUATwy Tou TUMROU Kal TNG
SIETUOTNMOVLIKNG HoPPNG TNS €peuvag To ‘Epyo €xel evtaxBei oto Taueio Alaxeiptong Mi-
oTWOoswV Yyla TNV EkTéAeon Apxalohoyik®Vv ‘Epywv Tou YTioupyeiou MoAtTiopou kat Toupt-
opoU pe Titho «'Epeuva, mpooTtacia Kat avadelén Twv eUpNUATWV ToU TadlkoU TUUROU NG
Mikpng Ao&imdpag-Zavng N. ‘EBpou» Kal erorreVeTtal and Erwotuovikn Erutporm.

2TIg 30 ZermrepBpiou 2006, TEGOepa XPOVIA HETA TNV £VAPEN TNG avaokadng, dlop-
yavwlnke otnv OpeoTidda uia nuepnotla Ermotnuovikn Zuvdavinon pe 6€pa Adoya kat
duaéec otov apxaio koouo. ZT6X0G HAG NTAV VA KOLVOTIOINOOUE TA TP®TA Topiopata yia
TIG dua&eg Kal Ta ahoya Tou TUMPBOU Kal va TPooeyYyiooue TNV mapoucia TpoXNAATwy
oXNUATWV OtV apxaldtnta, e tn Bonbela TG elkovoypadiag, Twv apxaiwv mymv Kal
TV apXaloAoyikwv supnuatwyv. O téuocg Twv MpakTikwy, o omnoiog MepAauBAavel Katl opl-
OMéva emumAéov Keigeva mou apopolv Tov Tadpikd TUPRo TG Mikphg Ao&imdpag-Zovng,
arnoteAel Tov Kapmd TG ZUvAvINnong autng.

H mpayuatormoinon g Eruotnuovikng Zuvavinong dev 6a ftav duvath Xxwpig v
OLKOVOULKY) GUHBOAN TNG Torukng ‘Evwong Afuwv kat Kotvotitwyv NopuoU ‘EBpou, Tou No-
HapxlakoU Alapepiopatog ‘EBpou, Tou Anpou OpeoTiddag kal Tou Anuou Kumpivou. To
evoladpépov Tou Nopdpxn Nikou Zaumouvidn odnynoe otn xpnuatodotnon tng £€kdoaong
Twv MpakTikwv and to Nopapyxlakd Alapéptopa ‘ERpou.

H Eruotnuovikn Erutporm tou ‘Epyou «'Epeuva, mpoaotacia kat avadel&En Twv supn-
MATWV TOU TadlkoU TUPBOU TG Mikpng Ao&imdpag-Zovng N. ‘EBpou».






PREFACE

he 19th Ephorate of Prehistoric and Classical Antiquities (Thrace) began excavating the burial

tumulus of Mikri Doxipara-Zoni in September 2002. The discovery of five Roman wagons and
their draught animals—the first of its kind in Greece —attracted the interest of both the public and
the scholarly community from early on in the excavation process. The continuation and completion
of research and the enhancement of the finds from the burial tumulus have been included in the
Ministry of Culture and Tourism’s Management Fund for Archaeological Projects (T.D.P.E.A.E.).

Four years after excavations began, on September 30, 2006, we organized a day-long
Scientific Meeting in Orestiada on Horses and Wagons in the Ancient World. Our goal was
to announce our initial conclusions concerning the wagons and horses in the tumulus and to
approach the theme of wheeled vehicles in Antiquity with the aid of iconography, the ancient
sources, and the archaeological finds. The present volume, which also includes a number of
additional texts on the tumulus of Mikri Doxipara-Zoni, represents the fruits of this Meeting.

The Scientific Meeting would not have been possible without the financial contribution
of the Regional Association of Municipalities and Communities of the Prefecture of Evros, the
Prefectural District of Evros, the Municipality of Orestiada, and the Municipality of Kyprinos.
Interest on the part of Prefect Nikos Zambounidis led to the Prefectural District of Evros’ funding
the publication of the Proceedings.

The Scientific Committee for the T.D.P.E.A.E. Project “Research, Protection, and
Enhancement of the Burial Tumulus of Mikri Doxipara-Zone, Prefecture of Evros”.
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MIXAHA BABEAIAHX

MEAETH METAAAIKQN EZAPTHMATQN ATO TIZ AMAZEX A KAI B
TOY TA®IKOY TYMBOY THX MIKPHX AO=INAPAZ-ZONHZ

Eicaywyn

OsvrunwmaKd MEYAAOG aplOPOG TWV HETAAANIKDV AVTIKEIMEVWY (XAAKLVA, HOAURDLVA,
apyupd K.ATL) Tou BpéBnkav otnv avackaen tou TUURouU TG Mikpng Ao&imdpag-
Zwvng, BETEL TO EPWTNHA TNG TPOEAEUONG TOU UETAAAOU TIOU XPMNOLUOTIOINONKE yid TNV
KATAOKEUY] TOUG. Av dnAadn auTtod TipoépxeTal amnd KoITAoUATA Tou BopeloeANadIKOU X®-
pou 1 NG voTiag BouAyapiag. Enuavtikég MAnpogopieg yia v emAuon Tou BEuaTog au-
ToU unopel va pag dwoel, og TOAAEG TEPITTTWOELG, 1] XNHIKA KAl 1 L0OTOTIK oU0oTaon Tou
apxatoAoylkoU geupnuaTog, 1BlaiTepa auTr Tou HoAUBdOoU, Kal N cUYKPLOY TOUG O TIPWTH
¢don pe v clotaon PeTaAAeluaTog anod Koltaopata g Makedoviag kat ©pdkng, oe eA-
ANviké Kal BouAyaplko £dadog.

Eik.1: Auaéa A.

133



ANOTA KAl AMAZEX 2TON APXAIO KOXMO

Eik.2: Aua&a B. Aenrouépeta amno tov uyo ¢ duaé&ag.

210 TAaio10 auTtoU Tou TPORANUATIONOU EEKIVNoE 1 LEAETN TNG XNMIKNG KAl LOOTOTIKAG OU-
OTAoNG TWV AVAPEPBEVTWY AVTIKEIHEVWY TIOU 1pOav oTo pwg and Tnv avackadn Tou TUUBOoU TNG
Mikpfc AOEIMapag-Zawvng, KaBmg erong e BAom Ta HopdOAOYIKA XAPAKTNPLIOTIKA, N LEAETN TWV
TEXVIKOV TIOU XPNOLOTIONONKAV YIa TNV KATACKEUT TWV APXALOAOYIKMV AUTWOV EUPTIHATWV.

EKTOG anod Tn HEAETN TwV HETAAALKQOV AVTIKEIHEVWY YiveTal Mpoomiddela va Tpoadi-
opLOTEl N OPUKTOAOYIKY Kal LOOTOTIKY) oU0Taon KaBwg emiong n cUoTtaor og omndvieg yai-
€G dlaPpOPWV UAIKDV TIOU BPEBNKAV OTOUG XWPOUG TOoU TUMROU, 6mwg UALKA kKalong, Kovl-
AUaTA N XPWOTLIKEG oUTieg.

‘Eva dAAo avTikeipgevo HeAETNG amoTeAoUv Ta papudplva 8palopata Kal avTiKeipe-
va Tou £depe OTO GMG 1 APXALOAOYLKY) OKATAvn. Nl To oKoTd auTd EKTOG Ard TNV gpya-
OTNPLAKA £peuva MpaypaTtorolenkav £épeuveg rnediou TG00 ae eAANVIKO 600 Kal 0 BOUA-
YapLko £€dagog oTIq TieploxEg Mevtaldpou kat IBaihoykpavT 6mou evroriovTal avepakika
MeETP®UATA, Ta oroia eEopUXTNKav TMPOadATA KAl THBAV®OG TIAAALOTEPA. ZKOTIOG TNG HEAE-
TNG AUTH €ival va poodloploTei 0 XwPog arod Tov onoio eEopUXTNKE TO UAIKO auTo.

210 M\aiolo Tng avagepbeioag £psuvag Ba TPOUCIACOUE OPLOUEVA ATIOTEAECHATA TIOU
avad£PoVTal OTNV OPUKTOAOYIKI KAl XNUIKY) 0UCTAON HETAAIK®V ApXAIOAOYIKWY EUPNUATWY ard
TG dpageg A kat B tou TUpBou Tng Mikpng Aogimdpag-Zamvng (EIk. 1, 2). MpoKettal yia JUKpooKoT-
K detypata umod popdn YnyuATwy Tou anooriacdnkay ard to {uyo Kat ta dlokdapla Tou {uyoU Ka-
Bwg emiong yia Bpaliopata and KATECTPAUUEVA APXALOAOYIKA avTikelyeva. Ta avTikeiyeva auta
MEAETHONKAV [E TO TIOAWTIKO Kal LETAAOYPADIKO KABWG ETIONG [E TO NAEKTPOVIKO HIKPOOKOTIO.
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MIXAHA BABEAIAHZ

Eik.3: Aelyua A16. Ztnv erugpdvela gaivetal Eik.4: dwToypapia deiyuatog A16 ue
oTpwua ard o&eidio Tou LoAUuBdou. NAEKTPOVIKO UIKPOOKOTTO.

Imm

Eik.5: Aciyua 10B, ue otpwuata and o&eidio Eik.6: KouotaAAot o&eidiou Tou uoAuBdou kat
TOU UOAUBSOU, KAOOITEPO Kal APYUPO. Kaooitepou.

‘Apa&a A (Aeiypa A16):

To delyna A16 mpogpxetal anod to {uyd Tng aua&ag A. H HIKPOOKOTIKY MEAETN Kal
N XNUIKA avaAuon tou deiypaTtog £€del€av OTL TIPOKELTAL Yia HOAUBDIVO AvTIKE(UeEVO. ZTNV
emdAvela TOU AVTIKE(HEVOU apatnpeital éva oTp®Ua AeukoU Xp®UATOG Taxoug arod 10
MM €wg 100 um, TIoUu odelleTAl OTN UETATPOTT TOU HETAAAIKOU HOAURBBOU Ot 0EE(dl0 TOU
MOAUBdOoU (EIK. 3). H xnuIK\ avaAuon Tou Pe NAEKTPoVIKO HIKpookoTuo (EIk. 4) £del&e OTL
arnoteAeital arnd 98,70% HOAUBdo kal 1,30% Belo. H mapouacia Tou Beiou oto avTikeipevo
deixvel auTto mponABe amd v Kauiveuon BeloUxou HeTAAAEUUATOG, KATA TAoA TIOAvVOTN-
Ta arod yaAnvim.
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AAOT'A KAl AMAZEZ 2TON APXAIO KOZMO
‘Apaga B (Aciyua 10):

Ano6 ta diokdpla Tou JuyoU TG aua&ag B €ylve detypatoAnyia LIKPOOKOTIK®V Yny-
MATWV TIPOKeLUEVOU va dlaruoTwOel anod mola pETaAla anoteAolvTal AuTA Kal Tola eivat n
XNUIKA Toug cuotaon. KAtw amnd To HIKpookoTio ¢aiveTal 6TL Ta dlokapla aroteAouvTal
arod tpia dladopeTikad otpwpata PeTdAAwV (EIK. 5, 6). ZTn Bdon €xoule €va oTPpOUA HO-
AUBdou, 0 omoiog kKatd B£oelg €xel 0Ec1dwOei. AkohouBel Eva delTeEPO OTPpWUA HOAURBDOU
Kal Kaooltépou, To omnoio aroteAeital anod 57,50% HoAuURdo kat 42,50% kaooitepo Kal TE-
Aog €va AeTTO OTpwUa apyUpou Tou aroteAeital and 93,40-98,60% Apyupo Kal 2,00-6,60%
Belo.

BaBeAidng MixanA, Kabnyntrg. Touéag OpuktoAoyiag-leTpoAoyiag-KoitacuatoAoyiag.
Tunua MewAoyiag. SxoAn Octikwv Emotnuwv A.l1.0. 541 24 Ogocalovikn.
e-mail: vavelidi@geo.auth.gr
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MIHAIL VAVELIDIS

ANALYSIS OF THE METAL ATTACHMENTS FROM WAGONS AAND B
OF THE TUMULUS OF MIKRI DOXIPARA-ZONI

he impressively large number of metal objects found in the excavation of the tumulus of Mikri

Doxipara-Zoni poses the question of the origin of the metals employed in their construction. In
many cases, the chemical and isotopic composition of the archaeological finds, especially of lead,
and an initial comparison with the composition of ores from veins in Macedonia and Thrace (both
Greek and Bulgarian) can offer us information important for resolving this question.

Within the context of these reflections, we present a number of results related to the
mineralogical and chemical composition of the metal archaeological finds from wagons A and B
in the tumulus of Mikri Doxipara-Zoni (Figs. 1, 2). These were microscopic samples in the form
of filings taken from the yoke and its discs, as well as fragments from destroyed archaeological
objects. These were analyzed using the polarizing, metallographic, and electron microscope.

Wagon A (Sample A16):

Sample A16 is from the yoke of wagon A. Microscope investigation and chemical analysis of
the sample showed that it was of lead. A layer of white (thickness ranging from 10 um to 100 um)
is observable on the object’s surface, which is due to the transformation of the metal lead to lead
oxide (Fig. 3). Chemical analysis done with the aid of an electron microscope (Fig. 4) showed that
it is composed of 98.7% lead and 1.30% sulfur. The presence of sulfur demonstrates that it resulted
from the firing of a sulfur-containing metal, probably from lead sulfide (PbS) (galena).

Wagon B (Sample 10):

Fine angular metal filings were removed from the discs on the yoke of wagon B in order to
determine of what metal they were composed and their chemical composition. Under the microscope
it became clear that the discs were made up of three separate layers of metal (Figs. 5, 6). At its base,
we have a layer of lead which has oxidized in places. This is followed by a second layer of lead and
tin, consisting of 57.50% lead and 42.50% tin. Finally, there is a thin layer of silver, composed of 93.40-
98.60% silver and 2.00-6.60% sulfur.
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