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Abstract

The study of human-environment interactions and environmental exploitation patterns is one of
the main approaches of modern archeology. One of the central Zagros' capabilities, especially the
Pish-Kuh of cultural Lorestan, is the extraction and production of metals, especially bronze and
iron, associated with many ambiguities, including identifying mines sites related to ancient
metalwork. This investigation is based on 143 ancient metalwork sites identified during four
seasons of archaeological survey in Kuhdasht. Attempted to a descriptive-analytical method and
using GIS and spatial analysis, environmental factors affecting the formation and distribution of
metalworking sites identifying in the Kuhdasht landscape. Finally, it was found that the Kashkan
Geological Formation, which has an outcrop of rocks containing iron oxide, has the most role in
the site selection of ancient metalworking sites, followed by suitable forest cover and proximity to
water resources, are of complementary importance.

Keywords: Cultural landscape, spatial distribution, Environmental factors, Predictive model,
Ancient metallurgy.

Introduction

Cultural Lorestan, located on the western edge of the Iranian plateau and south of the Central
Zagros, is one of the regions whose name has always been associated with bronze objects known as
"Lotestan bronzes. The importance of this area has always been emphasized in terms of
metallurgical studies. During archeological excavations and illegal digs in Lorestan Farhangi, many
metal artifacts have been found [9-32]; nevertheless, less attention has been paid to the mineral
potentials and sites associated with the ancient metalwork of Lorestan. In this study, the data of
four sessions of archaeological survey of Kohdasht, which resulted in identifying 143 sites related to
ancient metallurgy [33-36], has been used to investigate the condition of metalworking sites, mines,
and smelting furnaces. Besides, the three environmental factors affecting the formation of these
sites, the mines required to extract the metal, the fuel required to be used in metal melting furnaces,
and proximity to water sources in GIS, have been analyzed. Based on the results obtained, an
estimated model is provided for other parts of the central Zagros.
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Materials, Methods, and Discussion

The present investigation examines the distribution pattern of ancient metalworking settlements
and their relation with environmental variables. In order to achieve this goal, using the descriptive-
analytical method and based on the natural structures of the region, the distribution of settlements
to practical physical factors such as metal oxide, forest cover, and water resources was studied using
GIS software. Then, by covering different maps in the GIS and using tools related to spatial
analysis whose main application is for the location (Site Selection), a model for locating potential
regions regarding metallurgical activities is presented throughout the central Zagros.

Kuhdasht County 2014 to 2019 during four seasons to survey and identify ancient metalworking
sites. The Survey of South Kuhdasht rural district in 2014 was the first attempt to identify slag sites
in Lorestan province in general and Kuhdasht County in particular, which was done in line with the
ancient mining heritage project [33]. In 2017, the second season of the survey of Kuhdasht was
conducted to identify ancient metalworking sites in the northern part of Kuhdasht, of which 74
sites were identified [34]. As shown in Fig. 7 and 8, the northern regions of Kuhdasht have more
outcrops of Kashkan Formation and more suitable forest cover than the west and southwestern
parts. The accumulation of distribution settlements is seen in this part.

The third season of study of ancient metalworking sites of the Kuhdasht in the rural district of Gul
Gol was conducted in 2019. During this survey, only four sites and slag sites were identified [35].
The slags assembled in Gol Gol are iron as in the previous two surveys in Kuhdasht North and
South rural districts. The fourth season of this range of studies was carried out in the winter of
2020, when a team directed by Hamzeh Ghobadizadeh, meanwhile sutvey the Darb-e Gonbad
district of Kuhdasht, identified 49 settlements with evidence of metalworking activities [36]. In this
study, all the evidence and slag collected are of iron type.

Conclusion

The present investigation examined the distribution pattern of 143 metalworking sites in Kuhdash.
Regarding environmental factors to achieve this, in GIS software, spatial analysis of three influential
environmental factors, namely Kashkan Formation, forest cover, and water resources, was
performed in selecting the location of metalworking activities. The results of petrographic analyses
on some fragments of red conglomerate rocks of Kashkan Detrital Formation, which are scattered
in large numbers on the sites and in the vicinity of the melting furnaces, reveal that these rocks have
an abundance of iron oxide, which appears to be the source of raw materials to extract iron.
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Fig. 4: Kashkan Formation between Asmati at the top and Tale Zang Formation at the bottom
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Fig. 5: Pieces of stones No. 3 and 4 tested [33]
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Fig. 6: Results of petrographic rocks tested [34]
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Fig. 7: Extraction of iron ore from Bagh Mojgan mine (Authors)
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Fig. 8: Location of ancient metallurgical sites and their distance from Kashkan Formation (Authors)
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Fig. 9: Location of sites in relation to forest cover (Austhors)
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