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КуЛьТуРА ТиПА яз В СЕРАХСКОМ ОАзиСЕ (ТуРКМЕНиСТАН)

М. Вагнер
Институт археологии Варшавского университета, Варшава, Польша
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Уже в 1959 г. проф. В. М. Массон, основываясь на своих исследованиях на Яз-депе в Марги-

ане, опубликовал первую периодизацию железного века в Средней Азии. Почти 50 лет спустя 
археологи из Института археологии Варшавского университета провели исследования в Се-
рахском оазисе, которые выявили нескольких памятников, относящихся к культуре типа Яз 
(bulavka 2017). Польские ученые с 2009 г. проводили раскопки на небольшом холме Топаз Гала 
депе, расположенном в северо-восточной части Серахского оазиса. Они выявили остатки хра-
ма огня, относящегося к периоду Яз II. В 2012 г. были также заложены две траншеи на одном 
из крупнейших памятников в северной части Серахского оазиса — Оюклы-депе. Эти раскопки 
дали большое количество керамического материала, относящегося в основном к периоду Яз II.

Исследования советских археологов, а также работы польских ученых показывают, что начало 
заселения Серахского оазиса могло произойти, самое раннее, во второй половине II тыс. до н. э.
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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 3rd millennium bC to the mid-1st 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 (ƒO2). 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.

ДРЕВНяя МЕТАЛЛООБРАБОТКА В ЮжНОМ ОКРугЕ КуХДАШТ  
В ЛуРиСТАНЕ: изучЕНиЕ ПЛАВиЛьНОгО ШЛАКА из ХАРРЕХСЕЕ  
В РАННЕМ жЕЛЕзНОМ ВЕКЕ

С. эликаедехно*, К. Пеласаеиди**, М. эммами***
* Исследовательский центр по консервации и культурным реликтам, Институт Орга-
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университет, Исфахан, Иран

Ключевые слова: археометаллургия, шлак, железо, металлообработка, Луристан, Южный 
Кухдашт, область Харрехсее.
Доклад посвящен результатам полевого обследования округа Южный Кухдашт около ме-

сторождения Харрехсее. Целью данных работ явился поиск археологических памятников, 
связанных с древним металлургическим производством. В первом полевом сезоне было вы-
явлено 16 мест с большим количеством шлаков, которые могут представлять собой потенци-
альные металлообрабатывающие пункты. В данном исследовании было проведено изучение  
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железоплавильных шлаков с точки зрения минералогии, фазовых состояний и их химического 
состава для определения специфической техники получения металла. Результаты этого изуче-
ния показывают, что образцы из Харрехсее в основном являются железистыми шлаками, полу-
ченными в результате обработки железа в восстановительной печи. Кроме того, основываясь 
на фазах, которые обнаруживаются в шлаковой смеси, высказывается предположение, что си-
стема получения железа в этом регионе базировалась на технологии использования открытых 
печей и высоких температур — около 1100–1220 °С.

REDEFINE THE IDEA OF BMAC THROUgH THE LAST INNOVATIVE 
DATA OF THE LATE BRONzE AgE MARgIANA
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Central asia’s bronze–Iron age transition during the 2nd 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 2nd millennium bCE. The first is the position of the bMaC vis-à-vis its regional 
contemporaries and economic partners in the Indus valley, the Iranian plateau, the arabian 
Peninsula, and Mesopotamia. Their fragmentation in the early 2nd 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.

ПЕРЕОСМыСЛЕНиЕ иДЕи bmAК С ПОМОщьЮ ПОСЛЕДНиХ 
иННОВАЦиОННыХ ДАННыХ О ПОзДНЕМ БРОНзОВОМ ВЕКЕ МАРгиАНы

Барбара черазетти
Болонский университет, Болонья, Италия

Ключевые слова: Центральная Азия, Туркменистан, эпоха поздней бронзы, бактрийско-
маргианский археологический комплекс (БМАК), Тоголок.
Переходный период бронзового века в Центральной Азии во II в. тыс. до н. э. отмечает-

ся расцветом городской культуры бактрийско-маргианского археологического комплекса 
(БМАК) и возрождением городских центров. Промежуточный этап (поздний и финальный 
бронзовый век, около 1950–1300 гг. до н. э.) описан как де-урбанизация, коллапс и упадок  
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