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KYJIBTYPA TUIIA 13 B CEPAXCKOM OA3VCE (TYPKMEHUCTAH)

M. Barnep
HMnecmumym apxeonoauu Bapwasckoeo ynusepcumema, Bapwiasa, Ilonvwia

Knwuesvie cnosa: Typxmenucman, Cepaxckutl 0asuc, panHuil xenesHulil 8ex, kynomypa muna A3,

Xpam 02Hs, AOMUHUCIPAMUEHDLTL eHmD.

Yxe B 1959 . mpod. B. M. MaccoH, OCHOBBIBasICh Ha CBOMX MCCIEOBaHMsX Ha f3-zeme B Mapru-
aHe, OITy0/IVKOBAJI IIEPBYIO NIEePUOMV3ALNIO XKene3Horo Beka B Cpenneit Asyn. ITourn 50 et crycts
apxeonoru 13 VIHCTUTyTa apxeonoruy BapiiaBckoro yHuBepcuTeTa Iposeny ucciefgosanns B Ce-
PaxCKoM 0asuce, KOTOpble BBIABU/INM HECKONbKMX IMAMATHMKOB, OTHOCAIMXCA K Ky/IbType Tumna 3
(Bulavka 2017). ITonbckue yaenbie ¢ 2009 r. mpoBOAMIN packomnky Ha HebombiIoM xonMe Tomnas Taa
Tierie, pacroioXKEHHOM B ceBepo-BocTo4yHOI yacTu Cepaxckoro oasuca. OHU BBIABUIN OCTaTKM Xpa-
Ma OrHs, OTHOCsAIerocs k nepuony 3 I1. B 2012 1. 6bUmM TakKe 3a/I0KeHDI IBe TPaHIIeM Ha OFHOM
U3 KPYIHENINX IaMATHUKOB B ceBepHOI yacTu Cepaxckoro oasyca — OIOKIbI-fene. ITU pacKOIKU
Hanu 607blIOE KOMMYECTBO KePaMIYeCKOTO MaTepuaa, OTHOCAIIETOCS B OCHOBHOM K nepuopy A3 I1.

VccnenoBaHs COBETCKIX apXeO0/IOT0B, @ TAKKe PaOOTHI ITOJILCKYX YUEHbIX IIOKA3BIBAIOT, YTO HAYA/IO
3acenenus CepaxcKoro 0asuca MOIJIO IIPOU3ONTH, CaMOe paHHee, BO BTOpoui noosyHe 11 Thic. o H. 3.
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Lorestan has long attracted the attention of archaeologists due to its geographical and strategic
location during different periods. Moreover, the discovery of numerous objects made of bronze
and iron throughout Lorestan shows that from the 3™ millennium BC to the mid-1* millenni-
um BC, the trade contacts, cultural relations, and metallurgical industries of this region were quite
robust. Despite decades of archaeological research in the region and on its rich metallurgical tradi-
tion, no comprehensive field study aimed at examining the history of metal extraction and metal-
lurgical production has yet been accomplished in this region. For this reason, a field survey of the
South Kouhdasht district, centered around Botkhaneh Cave was piloted with the aim of compiling
evidence of ancient metallurgical activity by identifying the location of concentrations of slags
heaps. For recounting the smelting sites many villages in the vicinity were surveyed, in order to as-
sume information from local people to identify the areas where slags might be present. Once sites
were located, their dimensions were documented, their features photographed, and slags were
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collected. The field samples were coded and subdivided for additional analysis. These samples
were subjected to chemical analysis using XRF and thin sections for petrographic interpretations
to study their microscopic and mineralogical phase composition and their structure. The TLD
results of slags from the kharrehsee area show the date 3200 + 260 and 3150 + 290 BP.

In this preliminary study based on a large number of slags found in surveys conducted in
Southern Kouhdasht County, the presence of smelting technology and iron extraction has been
demonstrated for the first time. It seems that this region assumed great importance in the past due
to the high applicability of iron and its alloys in ancient times as a proper metal for the production
of means of warfare and battle, as well as tools and even decorative items.

The discovery of many iron objects in this region, both through archeological prospection
and unauthorized digging revealed that during the Iron Age (1450-550 BC) metalwork was
widespread in Lorestan. Unfortunately, due to lack of systematic survey of slag sites in southern
Kouhdasht prior to the current study, other sites associated with industrial activities in this
region have not been detected. The identification and analysis of slag sites presented in this paper
therefore constitute one of its primary contributions. Better understandings of this industry can be
achieved with significant results through additional field research and further laboratory studies.
Other important contributions of this study include the confirmation that the slags of Kouhdasht
are primarily ferrous, produced in iron reduction furnaces. The reduction process of this metal
was being carried out at high speeds, which can be seen in the porous microscopic texture of
the slag. Furthermore, the existence of iron oxide phases in form of magnetite with dendritic
structure in the fayalite matrix shows the rapid oxidation of this metal under the high pressure
of oxygen (fO,). This conclusion is corroborated by the presence of a magnetite phase in the
mixture of slag, which in fact is a kind of spinel with high magnetite percentage in the magnetite-
hercynite isomorphic system. The presence of iron silicate phases, i. e. fayalite, in the matrix of the
slags is indicative of the use of a magnetite reduction process and also proves that the presence of
silicate compounds stabilized divalent iron oxide during the reduction process. This chemical and
petrographic analyses presented in this study have also shown that calcium oxide and limestone
were used as fluxes in the smelting process. Calcium oxide in particular has an important role
related to the decrease of the melting point. The temperature of production process is estimated
about 1100° C to 1220° C due to the formation of fayalite as the main glassy phase within the
texture.

OPEBHAA METAJZIOOBPABOTKA B IOJKHOM OKPYTE KYXITAIIT
B IYPUCTAHE: U3YYEHUE INTABIMJIBHOTO IUNTAKA 3 XAPPEXCEE
B PAHHEM JKEJIE3HOM BEKE

C. 9nmuxkaegexno*®, K. ITenacaeumirt*, M. Immamm™***

* Uccnedosamenvckuii ueHmp no KOHcepsayuu u KynvmypHoim penuxmam, Mincmumym Opea-
HU3AUUU KyTbMYypHO20 HACneous u mypusma, Teeepan, Vpan; ** Yuusepcumem kynvmypuol u
uckyccmaa Vpana, Teeepan, Vpam; *** Omoen xoncepsayuu, Vcaxarckuti xydoxcecmeeHHoiii
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Kntouesvie cnosa: apxeomemannypeus, wnax, xene3o, memannooopabomxa, Iypucman, FOxncruiil

Kyxoawm, obnacmv Xappexcee.

Jokmaz mocBAILeH pe3yabTraTaM HoeBoro obcregosanms okpyra Oskupnt Kyxpgamr okono me-
cropoxpennsi Xappexcee. llenpio maHHBIX paboOT SIBUJICSA MOMUCK apXeOMOrMYeCKNX MAMSATHUKOB,
CBSI3aHHBIX C [PEBHUM META/IyPIU4eCKUM IIPOM3BOJICTBOM. B IepBOM I10/1€BOM ce30He ObITIO BbI-
SIB/IEHO 16 MecT ¢ 6O/MBIINM KOMMYIECTBOM LIJIAKOB, KOTOPbIe MOTYT MPEACTABIATH COOOIT TOTEHIN-
a/IbHbIe MeTa/UI000pabaTpIBalolye IYHKTHL. B JaHHOM MCCIefoBaHuy OBLIO IPOBENEHO M3ydYeHMe
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YKe/Ie30IIIaBM/IbHBIX LIJIAKOB C TOYKY 3peHMs MUHepaiorny, pasoBbIX COCTOSHUI Y X XMMUIECKOTO
COoCTaBa JIsl OIpefeeH sl CIedryecKoil TeXHUKN IOTy4eHNs MeTajia. Pe3y/IbTaTbl 3TOro Usyde-
HIISI IOKA3bIBAIOT, YTO 00pas1iipl 13 Xappexcee B OCHOBHOM SIBJIIOTCS JKeIe3UCTHIMI IIAKAMI, TTOTTY-
YeHHBIMM B pe3ybraTe 06paboTKM )eme3a B BOCCTAHOBUTENbHON 1e4n. Kpome TOro, 0CHOBBIBAsICh
Ha ¢asax, KOTOpble 0OHAPYXXMBAIOTCA B LIIJTAKOBOJL CMECH, BBICKA3bIBAETCs IIPEAIIONOXKEHIe, YTO CI-
cTeMa IIOJTy4eHNs XKele3a B 9TOM pernoHe 6a3upoBasach Ha TeXHOIOTUY UCIIOIb30BAHNUA OTKPBITBIX
nedet ¥ BBICOKMX TeMIlepaTyp — okomo 1100-1220 °C.
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Central Asia’s Bronze-Iron Age transition during the 2™ mil. BCE is bookended by the urban
fluorescence of the Bactria-Margiana archaeological complex (BMAC) and the re-emergence of
urban centers that would eventually be subsumed into the Achaemenid Empire. The intervening
period (Late and Final Bronze Ages, ca. 1950-1300 BCE) has been described as one of de-
urbanization, collapse, and decay of the BMAC socio-political and cultural system, meanwhile
other scholars view the changes of the Late/Final Bronze Ages as an untroubled continuation.

There are three key issues that drive the still-underdeveloped scholarship on the dissolution of
the BMAC in the 2™ millennium BCE. The first is the position of the BMAC vis-a-vis its regional
contemporaries and economic partners in the Indus Valley, the Iranian plateau, the Arabian
Peninsula, and Mesopotamia. Their fragmentation in the early 2" millennium BCE no doubt
influenced BMAC decline, but the mechanism of this economic and political transformation
remain poorly understood. A second issue often tied into discussions of BMAC decline is the
apparent intensification of interactions between established sedentary farming communities and
non-local agropastoralists linked to the Andronovo cultural community of Bronze Age Central
Eurasia. Lastly, chronological issues overshadow all other archaeological inquiries on this period,
whose unclear timescales are difficult to reckon with the archaeological record. All three of these
interrelated issues can potentially be addressed through deep stratigraphic study of a single long-
lived BMAC site as Togolok, with the hope to clarify how BMAC related to earlier and later
occupation in ancient Margiana.

ITEPEOCMBICJIEHVE NJEV BMAK C IIOMOLIbIO ITOCJIEJHNX
MHHOBAIIMMOHHBIX JAHHBIX O ITO3JHEM bPOH30OBOM BEKE MAPITIAHBI

bap6apa Yepasertn
Bononcxuit ynusepcumem, bononvs, manus

Kntouesvie cnosa: Llenmpanvras Asus, Typxmenucman, anoxa no3oHeil 6poH3vl, 6axmputicko-

mapeuarckuil apxeonoeuveckuii komnnekc (BMAK), Tozonox.

ITepexopublit epuon 6poH3oBoro Beka B LlenTpanbHoit A3uu Bo IIB. ThIC. 1O H. 9. OTMeYaeT-
Cs1 paclBETOM TOPOACKON KYIBTYpbl OaKTPUIICKO-MapriaHCKOTO apXeoJOTMYecKOro KOMILIeKCa
(BMAK) u BO3pox/ieHUeM TOpOACKUX LIeHTPoB. IIpoMe>xyTouHbIl aTan (Mo3gHMIT U (YHATbHBIN
OpOH30BBIII BeK, 0kos10 1950-1300TT. 10 H.3.) OmMCaH Kak je-ypOaHM3auys, KOJUIAIC M YAoK
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