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SESSION I  

 

FUNDAMENTALS OF A SPECIFIC 
ENVIROMENT: CLIMATE, VEGETATION, 
SOILS AND LANDUSE POTENTIALS 
 

MONDAY, 12TH SEPTEMBER 2022 

11:45 – 15:25 

 

EXPERT 

SAMAN HEYDARI-GURAN 

 

 

 

 

  

SPEAKERS 

 

I-1  Patrick Ludwig 

I-2  Martin Kehl and Babak Rafiei-Alavi 

I-3  Zahra Lorzadeh and Haeedeh Laleh 

I-4  Manfred Rösch, Eileen Eckmeier, Anette Kadereit, Elena   
  Marinova, Maria Rabbani and Simone Mühl 
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Benefits of Regional Climate Modelling of the  
Iranian Highlands for the Mid-Holocene 

 
Patrick Ludwig 

Karlsruhe Institute of Technology (KIT),  
Institute of Meteorology and Climate Research, Karlsruhe, Germany 

 
 

Regional climate modeling is a technique that bridges the gap between the coarse resolution of 
current global climate models and the regional-to-local scales, where the impacts of climate 
change are of primary interest. While the coarse-resolution global models can reproduce 
reasonably well the large-scale atmospheric circulation patterns, the advantages of regional 
(paleo-) climate models are particularly evident in areas with complex terrain, which is a key 
characteristic of the Iranian highlands. Both, the absolute height and heterogeneity of the 
topography are much better represented by the high resolution of a regional climate modelling 
approach. This enables a much more detailed and realistic representation of the environment 
and thus the regional climate conditions. To examine the regional climate during the mid-
Holocene (~6 ka) in the Iranian highlands as realistically as possible, high-resolution (10 km 
grid spacing) regional climate simulations were performed using the WRF model. The WRF 
model uses initial and boundary conditions from the most recent global PMIP4 mid-Holocene 
simulation by the MPI-ESM. For comparison with the recent climate, additional simulations 
that were forced by present-day climate conditions were performed. Based on the first 
evaluations of the regional climate simulations, the mid-Holocene climate of the Iranian 
Highlands exhibits warmer summers and colder winters compared to the present-day climate. 
The North-Western parts, including the Alborz Mountains, received less precipitation during 
the mid-Holocene compared to present-day based on the simulations. Further analyses will also 
include the simulated evaporation, which will provide an estimate of water availability in the 
region. Finally, the high-resolution simulations allow for an analysis of regional wind systems 
and their changes across the different climatic periods.        
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Soil Resources as Determinants of Site Location 

 in the Iranian Highlands? 
 

Martin Kehl 
Institute of Geography 

University of Cologne, Germany 
 

Babak Rafiei-Alavi (Department of Archaeology, Art University of Isfahan, Iran) 

 
 

The soils of Iran show large variation in morphology, grainsize, mineralogical composition, 
and suitability for agricultural landuse. Major soil constraints for arable and pasture farming 
are low organic matter contents, high exchangeable sodium percentages, high pH, low available 
water contents, strong enrichment with gypsum or high stone contents. In Iran, most soils 
receive less than 250 mm of average annual precipitation, hence occur in areas too dry for 
rainfed cropping. Other areas are inappropriate for agriculture due to high slope, elevation 
above the temperature limits of farming, desertic conditions or shallow profile depths. Soil 
resources for agriculture have been assessed in several country-wide land suitability 
assessments. In addition, the variation of soils on a local scale was investigated in detailed soil 
surveys providing data on soil-terrain relationships. However, little information is available on 
the evolution of soil properties during the past and in how far soil-related land suitability may 
have affected agricultural activities, food supply and settlement pattern of premodern societies. 
In the paper, we describe agricultural soil potentials and constraints in Iran and discuss some 
difficulties in reconstructing soil cover of the past. Modern day soil resources at locations of 
archaeological sites in Iran will be compiled and their relevance for settlement choice and 
agricultural activities under rain-fed, irrigated and livestock farming discussed.  
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Mobility and Resource Management: The Mining Landscape 

 of Nishapur in the Islamic Period 
 

Zahra Lorzadeh,  
Bioarchaeology Laboratory, Central Laboratory  

University of Tehran, Iran  
 

Haeedeh Laleh (Department of Archaeology; Bioarchaeology Laboratory, Central Laboratory,  
University of Tehran, Iran) 

 
 

The Nishapur plain in Khorasan Northeast Iran is surrounded by Binalud mountains at the north 
and Kashmar heights at the south that provide it by several mineral zones. The archaeological 
evidence shows a high level of mining activities from the Sassanid period up to the 7th H. /13th 
CE century. Evidence related to different stages of mining namely acquisition, extracting, and 
processing were identified during several seasons of archaeological surveys from 2009 to 2012 
including mine shafts of metallic and non-metallic minerals, ore-crushing areas, smelting sites, 
and associated settlement sites.  

The present article deals with both mining features and the dynamic of the relation between the 
mining and settlement system across the landscape. Using LCP analysis, it investigates the role 
that accessibility and mobility play in the formation of the mining Landscape, and attempts to 
understand the logic behind the distributional patterns of mining sites, the overall structure of 
resource movement, and the interaction between rural and urban settlements in Nishapur. 
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Holocene Ecological Changes in the Shahrizor Plain, Northern Iraq, 

Indicated by plant Macro- and Microfossils 
 

Manfred Rösch 
Institute for Prehistory and Early History and Near Eastern Archaeology 

Heidelberg University, Germany 
 

Eileen Eckmeier (Institute of Ecosystem Research - Kiel University, Germany); Anette Kadereit (Institute of 
Geography - Heidelberg University, Germany); Elena Marinova (Department for the Heritage Preservation in the 

Regional Council Stuttgart, Germany); Maria Rabbani (Department of Archaoelogy - University of Reading,UK); Simone 
Mühl (Orient Department - German Archaeological Institute, Berlin, Germany) 

 
 

In the framework of archaeological and palaeo-environmental studies at the tell site Shamlu in 
the Shahrizor plain, Northern Iraq (Altaweel et al. 2012, D’Anna et al. 2022), soil samples were 
taken from the tell site of Shamlu to isolate charred plant remains. The soil material was 
processed by flotation and sieving, and plant macrofossils were extracted. The charred material 
could be grouped into five horizons, Late Chalcolithic (LC), Early to Late Bronze Age (EBA, 
MBA, LBA), and Ottoman, with the EBA having the most plant remains. The crop diversity is 
high in all periods, comprising 11 different cereals, with Emmer, Barley and Millet being the 
most common. Also cultivated were the oil seeds flax and gold-of-pleasure; the pulses lentil, 
pea, bitter vetch, and fenugreek; and the spices cilantro and bishop’s flower. Among the fruits 
and nuts assemblage, pistachio and fig occur already in the EBA. The weeds reflect the climatic 
and soil conditions and hint to some kind of fallow system combined with animal grazing. 
 

To put the results in a wider chronological and spatial context, sediment cores from the karstic 
lake Ganau which is located near the town of Ranya were taken, using UWITEC equipment. 
Taken at a water depth of about 20 m, they comprise more than 18 m of sediment, from 29.5 m 
to 48.1 m below the water table. According to radiocarbon dates, this covers the late 
Pleniglacial and the Late Weichselian. The Holocene sediments above 29.5 were effusive and 
could not recovered. The pollen record during this period point to a very open landscape without 
woodland and poor in trees, mostly oak. But the amount of tree pollen indicates the local 
presence of trees, albeit scattered. This is interesting, because it shows that trees were present 
during cold climatic conditions, unlike at Lake Zeribar (Iran) where trees start to re-establish 
not until the Lateglacial Interstadial (Bolling/Allerød). The pollen record also indicates that the 
diversity of plants was quite high during these intervals, which means that Epipalaeolithic 
communities would have had access to a wide range of plant resources. 
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SESSION II 

 

WATER USE AND HYDRAULIC 
ENGINEERING SYSTEMS 
 

MONDAY, 12TH SEPTEMBER 2022 

15:25 – 18:35 

 

EXPERT 

MARTIN KEHL 

 

 

 

 

SPEAKERS 

 

II-1 Hamid Reza Nassery 

II-2 Majid Labbaf Khaneiki and Abdullah Saif Al-Ghafri 

II-3 Friederike Jürcke, Benjamin Mutin, Omran Garazhian and Cameron 
  A. Petrie  

II-4 Matthew Jones 
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A Review of Hydrogeology and Ancient Water Systems of Iran 

 
Hamid Reza Nassery 
Faculty of Earth Science 
University, Tehran, Iran 

 
 

It is difficult to find a better example than Iran to the influence of geological events on the 
climate, hydrology and hence on the hydrogeology of the country. The most important 
hydrostatigraphic units with aquifer properties in Iran are the alluvial deposits and the carbonate 
rocks. The most important hydrostratigraphic units with aquiclude properties are the sequence 
of marls and evaporates. 

Iran can be divided from the hydrogeology point of view into four main hydrogeological 
provinces, The Zagros mountains ranges (including the Persian Gulf), the Central plateau, the 
Alborz mountains and the Caspian coastal plain. The Zagros mountain ranges form a special 
hydrogeological province due to presence of a sequence of calcareous karstic rocks of Oligo-
Miocene, Eocene, Creataceous and even Jurassic age, the Bakhtiari Conglomerates of Mio-
Pliocene age and the Pleistocene alluvial. The Central plateau can be subdivided into two sub 
regions the Azerbaijan province in the north west and the Central plateau proper. The main 
aquifer of the plateau is formed by the thick Pleistocene alluvial. The hydrogeological regime 
of the Central plateau is governed mainly by geological character of the basins. 

The significance of the Alborz mountains as a hydrogeological province is rather limited except 
for the influence of the Alborz on the hydrogeological conditions of the northern part of the 
plateau through the vast alluvial fans. There is a sharp climatological divide extending along 
the water divide between the Caspian and the Central Plateau. The hydrogeology of the Caspian 
coastal province differs from the rest of Iran due to the influence of the Caspian Sea which 
provides the moisture and acts as a regulating factor in the climatic cycle. Iran is located in an 
arid and semi-arid area with limited water resources and has been always facing water shortage 
problems. Existence of ancient dams (e.g. Akhlamad dam), historical hydraulic systems (e.g. 
Shushtar hydraulic system), and Qanats shows the long lasting struggle of people to fight 
against drought condition. 

By the increasing demand of water due to the increasing population, ancient Iranian invented a 
new system, Qanat, to bring the groundwater to the surface using the gravitational force. Some 
of them back to 3000 years ago. Today there are about 40,000 Qanats in Iran. The elements of 
a Qanat can be defines as: appearance, tunnel, wet zone, dry zone, shaft and mother well. The 
lengths and depths of Qanats vary widely throughout the country according to local 
environment conditions such as surface gradients and the depths of the water table. Most Qanats 
are less than 5 km in length, though some are more than 50 km long. The depths of mother 
wells also show wide variations. Most range between 10 and 50 m in depth, though some are 
more than 250 m.  



ResourceScapes in the Iranian Highlands 

 10  

 
Hydro-Political Borders and Division of Space in the History of Iran 

 
Majid Labbaf Khaneiki 

UNESCO Chair on Aflaj Studies – Archaeohydrology 
University of Nizwa, Oman  

 
Abdullah Saif Al-Ghafri (UNESCO Chair on Aflaj Studies – Archaeohydrology, University of Nizwa, Oman) 

 
 

An ancient map from 1500 years BC depicts an agricultural area on the outskirts of the 
Mesopotamian city of Nippur. This map is probably the first visual exhibition of hydro-political 
borders that underlay the Mesopotamian and later Iranian political structures. This article is 
aimed to explain how such invisible hydro-political borders came into being and how they 
affected political economy, production systems and eventually social change in the history of 
Iran. 

This article argues that the Iranian polities tended to intervene in water management systems, 
due to their institutional dependence on irrigated agriculture. Such governmental intervention 
was reflected in a water allocation system that was configured on the basis of a given 
ideological-political agenda. Some communities were given more water-shares at the cost of 
some others, but water resources and those preferred communities were not always situated in 
close proximity.  

Thus, Iranian governments embarked on a ceaseless hydraulic mission to reshape the natural 
order of many water resources by damming rivers, digging canals, extracting aquifers, etc. 
Water was usually supplied to those who enjoyed more alignment with the core of power, 
ensuring a safe current of wealth from agricultural units - where human labor metabolized water 
into money - to the central government through a hierarchical taxation system. Water and 
workforce were looked upon as two crucial factors of production, which fused together as a 
lucrative agricultural system.  

The hydraulic mission of almost all Iranian polities was to keep a balance between water 
resources and workforce in the agricultural units. This mission entailed two measures; first the 
water bodies were reorganized according to the government’s ideological-political doctrine 
through investing in a considerable number of hydraulic structures, second the agricultural 
working class was kept confined to a given area irrigated and affected by the same supplied 
water. Therefore, in Iran’s political tradition, a particular area whose population pledged 
allegiance to the central government by paying tax along with its water canals and transportation 
routes was considered a territory. In other words, the concept of territory was more of a fiscal 
nature than geographical.     

Such territories were mostly delimited by water supply resources, giving rise to hydro-political 
borders as a product of multiple interactions between ideology, political power, ecology and 
economy, which impeded different aspects of social change in Iran’s rural communities. 
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High-Resolution Historical Satellite Imagery and  
the Neolithic Landscapes of South-Eastern Iran 

 
Friederike Jürcke 

Department of Archaeology 
University of Cambridge, UK 

 
Benjamin Mutin (Sorbonne University, France); Omran Garazhian (Department of Archaeology, University of 
Neyshabour, Iran); Cameron A. Petrie (Department of Archaeology, University of Cambridge, UK) 

 
 

Current evidence for Neolithic water management in southeastern Iran comes mainly from 
paleobotanical evidence and excavated canals. These two types of evidence provide important 
information as to the types of crops present, their water and soil requirements as well as the 
technologies available to early farmers to divert water. However, they are both limited in spatial 
extent. In Mesopotamia, Anatolia and the Indus River Basin, remote sensing has proven 
invaluable in detecting and mapping past hydrology, it’s dynamics and associated water 
management techniques. Together with site distributions, the bird’s-eye view provides us with 
the opportunity to explore broader landscape-scale perspectives. Few attempts have been made 
to adapt these methods to highland landscapes. In this study, we evaluate historical high-
resolution satellite imagery and modern medium-resolution elevation data in conjunction with 
site distributions to shed light on the Neolithic landscape around Tell-e Atashi, Darestan. We 
present one of the first applications of HEXAGON imagery for archaeological landscape 
analysis, in conjunction with micro-topographic analysis of a 12-m digital elevation model 
(TanDEM-X) to understand relict landforms and water management east of Bam. The images 
reveal a rare taphonomic window into a potential Neolithic irrigated landscape on the southern 
margins of the Dasht-e Lut, which provides important insights into the nature of the earliest 
water management techniques used in the arid environments of southeast Iran. 
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How well can we reconstruct past water availability? 

 
Matthew D. Jones 

School of Geography, University of Nottingham, University Park, Nottingham, UK 

 
 

Water is a fundamental resource for human societies and the water resources available to a 
given group of people at any time is a function of multiple variables, ultimately of climate but 
moderated by landscape, e.g. vegetation type and quantity, soil cover and stability, geology, 
and topography, and by technology i.e. the people themselves. In this paper I take the themes 
of scale and seasonality to discuss some of the challenges to reconstructing water availability 
in the past in south-west Asia. 

For both these topics the quantity, in space and time, of our proxy climate records is important, 
as is how far we can take our interpretations of them. Proxy records from natural archives in 
the region are often records of past hydrological change, but how closely this reflects water 
availability or climate is a function of the type, and location within the hydroscape, of the 
particular archive. For systems where human abstraction of water is a likely significant factor 
to how much water remains available, and therefore to the resilience/sustainability of that 
resource, then these interpretations, often involving modelling of one form or another, relate to 
the archaeological as well as the geological record. This paper mainly discusses the geological 
record. 

The topographic diversity, and steep gradients particularly through the Zagros highlight why 
good spatial coverage of records is important, and why care must also be taken in assuming that 
conditions were the same over large areas in the past. High temporal resolution records are 
possible, but remain relatively rare, and most paleoclimate records give a decadal or longer 
scale view of conditions, which are less likely to record extreme events of flood and drought 
and typically represent average conditions. In addition palaeoenvironmental records rarely have 
the resolution to pick apart conditions in multiple seasons of a given year, many reflect 
conditions of a particular dominant season, although multi-proxy records from the same site 
can give information on more than one season and some provide an overview of balance 
between seasons.  

The paper will present a case study to discuss some of tehse thesmes from work conducted as 
part of the Mamasani Archaeological Project. Highlighting the need to be critical about what 
part of the hydrological cycle and of what time, or times, of year a given proxy record is telling 
us something about. This is important if the interpretations are to tell us something useful about 
water availability and how it changed in time. 
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SESSION III 

 

PRACTICES IN WIND USE 

 

 

 

TUESDAY, 13TH SEPTEMBER 2022 

9:15 – 12:00  

 

 

EXPERT 

SUSAN ROAF 

 

 

 

 

SPEAKERS 
 

III-1 Mohammadjavad Mahdavinejad 

III-2 Payam Nejat and Fatemeh Jomehzadeh 

III-3 Moslem Mishmastnehi 
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New Lights on the Historical Evolution of Persian Windmills with the 

Help of Empirical Simulation: Case Study Nishtafun 
 

Mohammadjavad Mahdavinejad 
Faculty of Art and Architecture,  

Tarbiat Modarres University, Tehran, Iran 

 
 

Persian windmill, the so-called "Asbad", is a unique prototype of vertical axle windmill at the 
eastern side of the Iran highlands, which is one of the eldest exemplars of in all over the world. 
The 120-day wind blows from late May to late September, which is currently a challenge to 
normal life for the inhabitant of the Sistan Basin. Asbad was an invention to harvest this 
vigorous wind for grinding grains or pumping water in the past. Various types of these 
windmills exist in different locations of the Irano-Afghan borderland, which rise the question 
of how these forms have developed and what technical or social advantage has each form over 
the others.  

The historical complex of windmills in Nishtafun positioning in two main rows on the top-hill 
of its settlement, that is one the most eye-catching monuments of the region, which is in the 
need of re-understanding. It has been formerly observed and reported that Asbads were built as 
single, pairs, or in connected rows of windmills. They were mostly constructed at the same 
elevation as the settlement, but, if possible, a top-hill would be a preferable position. 
Argumentation has been that this particular positioning has social or technical benefits, however 
no empirical simulation has been made to discuss the matter scientifically. This is the first 
technical effort to answer these questions: 1- What is role of wind-house’s elevation for the 
efficiency of Nishtafun windmills? 2- How the allocation of the Nishtafun windmills in a row 
affect the performance of the windmills? The results would shed lights on the history of 
evolution, typology and sustainability of Persian windmills in pre-modern Iran. 

The methodology of the research is based on simulation and modelling research strategy based 
on the commercially available CFD (computational fluid dynamics) tools. The wind 
characteristics for CFD simulation is set based on the data reported from the 120-day wind of 
the Sistan. The selected case study is the Nishtafun windmills historical complex, which is 
located in the Khorasan Razavi province, in order to use the 120-day wind of northeastern Iran.  

The results show that the height of the wind-house plays a protagonist role in the efficacy of 
the Asbad. On the other hand, allocating Asbads in a row, rather than single or in pair, is another 
helpful strategy to increase the efficiency of Persian windmills. The conclusion of the research 
shows that Asbad is a combination of well-designed structure, functional efficiency and 
aesthetic characteristics. Asbad as an architecturally acclaimed monument, is a designerly 
answer to the paradox of severe climate and tireless effort of Persian civilization which might 
be clues for ecological design and energy efficient architecture in future.  
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Windcatcher an Ancient Renewable Energy Application  

for Cooling and Ventilation 
 

Payam Nejat 
Research assistance (Building Physics)  
Bauhaus University Weimar, Germany  

 
Fatemeh Jomehzadeh (Faculty of Civil Engineering, University of Technology, Malaysia) 

 
 

The most prominent challenge in 21th century is global warming which seriously threats the 
mankind. Building sector with 40% of global energy consumption and GHG emission play a 
key role in this threat. In this regard, the impact of cooling systems cannot be ignored where 
along with ventilation and heating systems totally account for 60% of energy consumed in 
buildings. Natural ventilation, as an energy efficient alternative for reducing the building energy 
consumption, has become a promising passive cooling strategy to mitigate the problems which 
originated from air conditioning systems. One of the traditional natural ventilation systems 
applied in buildings, which exploits wind renewable energy for its operation, is a windcatcher. 
Before the invention of mechanical cooling systems, human utilized natural resources in 
innovative manner to provide ventilation and thermal comfort in hot climates, an example of 
one such technique is the windcatcher. The windcatcher is defined as a tower designed and 
mounted on the roof of a building to ‘‘catch’’ the wind at higher elevations and direct it into 
the inner environment of a building. It is also known as a wind tower. Windcatchers as dramatic 
architectural features demonstrate the harmony of human created environment with nature; in 
other words, they are ingeniously tailored to suit the local climatic conditions. Windcatchers 
were not only strikingly beautiful and decorative, but were also highly functional and have 
played a considerable role in cooling and ventilation of the living spaces and the basement of 
residential buildings, water cisterns, prayer halls of mosques, the pavilions of gardens and the 
living quarters of caravanserais (an in with a central courtyard for travelers in the desert regions 
of Asia or North Africa) in a natural way, without using energy. In the Middle East especially 
in Persian Gulf countries, windcatchers have been used for many centuries as a means to cool 
and ventilate buildings and provide thermal comfort for inhabitants. It is not straightforward to 
ascertain the first origin of windcatcher in the world. However, during archaeological 
investigations conducted by Masouda in 1970s, the first historical evidence of windcatcher was 
found in the site of Tappeh Chackmaq near city of Shahrood, Iran which dates back to 4000 
BC. According to an ancient discovered painting in Egypt, windcatcher is a well-known 
conventional architectural feature and the Egyptians have used it since 1300 BC. In Middle 
Eastern countries, windcatcher is called with different names such as “Badgir” in Iran, “Malqaf” 
in Egypt, “Barjeel” (originated from Badgir Persian word) in Iraq and the Gulf “Bating” in 
Syria, and “Mungh” or “Hawadani” in local language of the Sindh province of Pakistan.
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From Prosperity to Jeopardy:  

The Cultural Footprint of 120-days Wind in Sistan 
 

Moslem Mishmastnehi 
Independent Researcher, Berlin, Germany 

 
 

The prosperous lowland of Sistan was historically described as a windy region, where the 
Helmand River drained into the Hamun lake. The Sistan region and Hamun lake were divided 
between Iran and Afghanistan in the late 19th century. Thereafter, the flow of water was 
controlled by dams on upstream, but the strong wind continued to blow over the political border. 
Prior to this political division, the great access to water and fertile lands provided agricultural 
prosperity and high-density population in this region for several thousand years, which in turn 
triggered economic and technological developments. Some of these technological and 
innovative achievements were associated with the famous strong summer wind, the 120-day 
wind of Sistan. Large number of travellers and geographers from the golden Islamic age, visited 
and described Sistan as the most famous example for the application of wind-power for daily 
life. The political mismanagements of the water resources from one hand, and the “Cultural-
Alzheimer” of forgetting the application of wind-based technologies on the other hand, have 
led to a climate collapse of the region. This paper examines the cultural footprints of this strong 
local winds and demonstrates how a positive environmental factor could be transformed into a 
hazardous fact, when a locally invented, and long-practiced technology is forgotten. 
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SESSION IV 

 

APPROPRIATION OF RAW MATERIAL 
AND MINING IN PREMODERN IRAN 
 

TUESDAY, 13TH SEPTEMBER 2022  

12:00 – 17:00  

 

EXPERT   
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Özyarkent, Fabian Schapals and Hamed Zifar 

IV-5 Nicole Boenke 
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Ancient Mining and Metallurgical Studies in Iran:  

Challenges and Future Perspectives 
 

Nima Nezafati 
Archaeometallurgy - German Mining-Museum Bochum, Germany 

 
In Cooperation with: Morteza Momenzadeh (Independent researcher and mining consultant, Canada); 

Thomas Stöllner (Mining Archaeology, German Mining-Museum Bochum, Germany); Prentiss de Jesus 
(Former Director of American Research Institute in Turkey (ARIT), Ankara Consulting Scholar, University of 

Pennsylvania, USA); Vincent C. Pigott (Consulting Scholar, Asian Section, University of Pennsylvania Museum, 
USA); Ernst Pernicka (Curt-Engelhorn-Centre of Archaeometrie GmbH and Tübingen University, Germany); 

Barbara Helwing (Museum of the Ancient Near East , Staatliche Museen zu Berlin and Freie Universität Berlin, 
Germany);  Kamran Ahmadi (Materials and Energy Research Center, Karaj, Iran) 

 
 

Geological and mineral resources have played a key role in the development of civilizations, 
both ancient and modern. No one would deny that there have been many benefits from this 
exploitation of the earth’s resources, but there have been some negative ones as well.  This is a 
matter which concerns us here. We wish to underscore that the fast-growing modern mining 
activities and associated industries have had an intense, destructive effect on ancient mining 
and metallurgical sites across Iran. Mining companies have returned to ancient mining sites and 
have, with new sophisticated technologies, aggressively extracted ores and minerals which the 
ancient miners had left behind.  In the process, they are removing vestiges of early mining. It is 
perhaps ironic that mining companies today are erasing the precious evidence of their own 
heritage. 
For those of us who restore history, evidence of the past is worthy of preservation. That said, 
there is a definite conflict of interests between the modern mining sector and Ministry of 
Cultural Heritage, Tourism and Handicrafts in Iran, but elsewhere as well.  Other factors 
contribute to this conflict, such as the lack of a systematic strategy to document and study 
ancient mining and metallurgical history. The scarcity of private sector partnerships and the 
insufficient infrastructure of the country deprive us from meeting the challenges of 
preservation, carrying out scientific studies, and restoring a vital aspect of Iran’s history. We 
must act now or forever lose vital traces of Iran’s contribution to the development and spread 
of metallurgy and mining technology.  It is not only Iran’s history that is in jeopardy but those 
areas with which it had cultural and commercial links.  The implications extend far beyond 
Iran’s borders. 
To address this situation an action plan for future activities in different aspects of ancient mining 
and metallurgy has been proposed. This plan is composed of five major pillars, consisting of 
Collaboration, Education, Research, Conservation, and Media and Dissemination. 
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Lithic Raw Material Exploitation  

in the Middle Paleolithic of Zagros 
 

Fereidoun Biglari 
National Museum of Iran, Tehran, Iran 

 
Sonia Shidrang (National Museum of Iran, Tehran, Iran) 

 
 

The study of lithic raw material provides insight into the technological organization, land use 
strategies, and mobility patterns of Paleolithic hunter-gatherers. This is especially true for 
Neanderthal populations in Eurasia whose raw material economy has been the subject of many 
studies. Despite the importance of such studies in understanding behavioral variability in 
Neanderthal populations, research on the Middle Paleolithic of Zagros has been dominated by 
techno-typological analysis, and raw material studies are scarce. In this article, based on the 
study of lithic assemblages obtained from surveys and excavations of several Middle Paleolithic 
sites in two different parts of Zagros and also the study of chert sources, the methods of 
exploitation of lithic resources by Middle Paleolithic populations are examined. This study 
shows that raw materials found at sheltered sites are mainly derived from local sources located 
within daily walking distance from the studied sites. This pattern could reflect the spatial 
distribution of hominin subsistence activities around the sites within a maximum of 5-10 km 
radii. A similar pattern of raw material procurement focused on sources within daily foraging 
territories is frequently observed in Middle Paleolithic sites throughout Europe and West Asia. 
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Recent Studies on Technology and Provenance  

of Tin Bronze Metallurgy in Prehistoric Iranian Plateau 
 

Omid Oudbashi 
Department of Conservation of Cultural and Historical Properties 

Art University of Isfahan, Iran 

 
 

During the last decades, the occurrence and spread of the tin bronze metallurgy in Iranian 
Plateau during the Bronze Age and the Iron Age (3rd – 1st millennium BC) is considered as an 
important subject in archaeological and archaeometric studies. To date, there is limited 
systematic scientific data about the alloying process, the tin bronze technology and supply raw 
materials applied by ancient Iranian metalworkers. In cuneiform texts from the Near East, some 
alloying recipes are presented which give certain ratios for copper and tin and also some 
mentions about the eastern mountains as a resource for metallic ores. Available geological, 
analytical and archaeological information don’t form a complete shape of the technology of tin 
bronze metallurgy in the Iranian Plateau during the prehistoric period. For example, the 
currently published analyses of some Iranian Bronze and Iron Ages objects showed that there 
is no correlation between the object’s type and the tin concentration suggesting an uncontrolled 
(or uncontrollable) alloying process for the production of binary copper - tin alloys, that seems 
to be in contrast with ancient texts. Thus, one could conclude that the technological traditions 
of Iranian metalworkers to produce bronze by alloying are to date not fully described or 
examined. Nevertheless, the current studies on the metallic artefacts from the Bronze and Iron 
Ages of the Plateau revealed some interesting aspects of tin bronze metallurgy in prehistoric 
period including the probable raw material resources to produce early tin bronze artefacts and 
their alloying processes. This paper will interpret the newly obtained information about tin 
bronze metallurgy in the Plateau as a descriptive and comparative study. 
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Mining at the Fringes: Mineral Resource-Procurement at the Iranian 
Highlands between Traditional Practices and State-Control 

 
Thomas Stöllner 

Mining Archaeology, German Mining-Museum Bochum, Germany 
Institute of Archaeological Studies, Ruhr-University Bochum, Germany  

 

Abolfazl Aali (Iranian Cultural Heritage, Handicraft and Tourism Organization of Zanjan, Zanjān Saltmen and 
Archaeological Museum, Iran); Nicole Boenke (Institute of Archaeological Studies, Ruhr-University Bochum, Germany); 

Monika Doll (Eberhard Karls University of Tuebingen, Germany ); Kristina A. Franke (Institute of Archaeological Studies, 
Ruhr-University Bochum, Germany); Katja Kosczinski (Mining Archaeology, German Mining-Museum Bochum, Germany); 

Iman Mostafapour (Mining Archaeology, German Mining-Museum Bochum, Germany); Nima Nezafati  
(Archaeometallurgy, German Mining-Museum Bochum, Germany); Hande Özyarkent (Mining Archaeology, German 

Mining-Museum Bochum, Germany); Fabian Schapals (Mining Archaeology, German Mining-Museum Bochum, Germany); 
Hamed Zifar (Iranian Cultural Heritage, Handicraft and Tourism Organization of Zanjan, Zanjān Saltmen and 

Archaeological Museum, Iran) 
 
The arid highlands of Iran are characterised by an enormous richness in mineral resources. 
Although the region is dominated by water poverty, by pastoral systems and horticultural 
systems in oases, highland societies achieved sustainable strategies to manage the exploitation 
of resources and to establish very specific raw material regimes that were able to distribute the 
acquired wealth. The richness of mineral resources empowered highland societies to cope with 
different kinds of crises since mining products allowed exchange and the building up of stocks 
(Stöllner 2022). However, mining also has caused different kinds of crises especially triggered 
by larger entrepreneurial units, such as societies and market systems, as well as units of 
individual miners and mining groups. State-owned or large company-controlled mining often 
follows colonial practices and thus large-scale entrepreneurial activities, whereas mining in 
traditional societies tends to be small-scale and long-lasting as well as embedded in closely 
interwoven social units. The societal and economic influences are especially apparent during 
the beginnings of metallurgy (5th-3rd mill. BCE), at the initial phase of the Iron Age, and during 
the Achaemenid and late Sassanian empires, when mineral resources became important factors 
of political strategies. Rural systems were capable of developing resilient living and subsistence 
strategies that allowed exploiting local and regional resources successfully and continuously. 
The development of institutional landscapes in mining accompanied the process of state-driven 
mining enterprises and changed rural landscapes effectively due to tight interrelationships 
between mining and agricultural supply. The lecture will be based on three recently undertaken 
case studies. The copper ore mining field of Veshnaveh (near Qom) represents traditional 
prehistoric mining activities in the 3rd and 2nd mill. BCE. Mining groups came from abroad to 
exploit rich copper ores to be smelted in oasis settlements near the Kavir-desert. We will present 
new data on ore distribution and subsistence practices supported by herding and meet provisions 
to discuss the economic strategies of this traditional extensive mining strategy. Such extensive 
mining strategies seemed to dominate at least until the Early Iron Age. The lead-silver-zinc 
deposit of Shakin (near Takestan) provides information on the transition from extensive to 
intensive, state-controlled mining on the plateau. New data from mining and landscape surveys 
suggest that dwelling and agricultural in the high valley around Shakin was interrelated to 
intensive mining from the later Iron Age and Sassanian to Middle Islamic periods. This mining 
phase followed a prehistoric phase of extensive usage, during which ore concentrates had been 
transported abroad. This kind of institutional concept - interrelating mining and agricultural 
sectors - is assumed for the Talkherud mining landscape (near Zanjan) where salt-mining 
possibly stimulated dwelling and agricultural in its surrounding; our third case study to serve 
as a blue-print for institutional mining landscapes in Iran at least since the Achaemenid period.  
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Reflections from Inside - 

 Archaeobotanical Insights on Supply from Mining Sites in Iran  
and Related Agricultural Practices 

 
Nicole Boenke 

Institute of Archaeological Studies 
Ruhr-University Bochum, Germany 

 
 

Relatively little is known about mining practices in ancient Iran, and even less about related 
agricultural systems, despite the fact, that the cradle of crop domestication and animal 
husbandry is next to or partly on the modern Iranian territory. Based on the results from two 
Iranian mining sites, Veshnaveh, Qom Province and Chehrabād-Douzlakh, Zanjan Province an 
attempt is made to shed light on supplying structures and/or agricultural practice, even if little 
is known about nearby settlement structures. Due to the preservation conditions, both sides 
offer well-preserved plant material, as we cannot detect it at ancient settlement sites of these 
predominantly dry areas. Inside the mining galleries of the Chale Ghar Copper mine and 
adjacent galleries, waterlogged and charred plant remains are documented, while Chehrabād-
Douzlakh offers a large variety of materials and species excellently preserved inside the salty 
conditions of the ancient Salt mine. Moreover, the occurrence of palaeofaeces from animals 
and humans at Chehrabād-Douzlakh allows a detailed view on nutrition, feeding habits and 
seasonal aspects. The paper evidence more likely a high proportion of local or regional 
influence on the subsistence strategy of both sides, even though – at least at Chehrabād-
Douzlakh – diachronic differences exist in the proportion of influence of agricultural and 
husbandry on the landscape. 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 24  

 

  



 

 25  

ResourceScapes in the Iranian Highlands - Water, Wind and Minerals as Factors of 
Appropriation and Integration, Bochum / September 12th and 13th, 2022 

The Iranian central plateau, just as the entire Iranian highlands, has been shaped by very specific 
resource conditions in some cases. This affects different weather phenomena (e.g. the so-called 
wind of 120 days: bad-e sad-e-bist ruz) as well as the degree of aridisation or the varying 
degrees of available mineral raw materials. These conditions have favoured the development 
of different but also specific practices with and knowledge-complexes about individual 
resources within past societies. Everyday practices of resource acquisition and use can thus be 
understood as culturally integrating latent factors, which in turn have to be examined 
diachronically in regards to their particular appearance, their temporal representation as well as 
their effect on subsistence and exchange systems.  

Therefore, the workshop will start with lectures on environmental conditions during the 
Holocene, discussing diachronic change in living conditions and resource availabilities in the 
arid zones of the Central Plateau. They possibly have favoured the development of specific 
technologies, but conversely, they also highlight tipping points that led to the emergence of 
approving or crisis-ridden perceptions in societies. In particular, the interdependence on water 
supply, specific forms of herd use and nomadism, wind use, and the appropriation of raw 
materials are to be discussed in individual sections of the conference each with three to five 
lectures.  

 

Organisers: 

DFG-Priority-Programme (SPP) 2176: The Iranian Highland: Resiliences and Integration 
in Premodern Societies 

In particular: 

Professor Dr. Thomas Stöllner (Ruhr-Universität Bochum and German Mining-Museum 
Bochum) 
Dr Kristina A. Franke (Ruhr-Universität Bochum and German Mining Museum) 
PD Dr. Martin Kehl (Universität zu Köln) 
Dr. Nima Nezafati (German Mining-Museum Bochum) 
Dr. Moslem Mishmastnehi (Independed Researcher) 
  

For further information on the Iranian Highlands DFG-Priority-Programme 2176:  
https://iranhighlands.com/ 
  
or visit our current online exhibition ‘Death by Salt’ with the DFG-SPP2176 presented on the 
(virtual) 2nd floor: 
https://death-by-salt.com/index.php/ 
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ABOUT THE SPP 2176 

 

The Iranian highlands play a central role in many periods of cultural development in the wider 
region. Highland societies were in close contact with the surrounding regions with which 
political and economic relationships were repeatedly constructed. 

Relationships to Mesopotamia, Caucasia or Central Asia intensified periodically, via trade, 
immigration or political inclusion. The societies of the Iranian highlands were themselves ready 
to integrate these relationships into their own networks, to transform them or sometimes to 
resist the accompanying changes. Thus, the highlands and its occupants took a decisive role in 
their extended region and in the developing political, economic and social impacts. Highland 
landscapes, their resources and specific conditions of life contributed to these developments, 
but the cultural, social and economic processes have not been examined in detail for many 
periods because they have been for most of the time overshadowed by a “non-local” – especially 
Mesopotamian – perspective. 

The SPP 2176 understands the Iranian highlands sensu lato as the central Iranian plateau with 
its mountain ranges, the Kopet Dag in the northeast, the Elburz in the north, the Zagros in the 
west, southwest and south, and Urmia Lake and the south Caucasus in the northwest. In the 
east, the Kerman region with the Lut desert and Iranian Baluchistan are also included. 

Through the SPP 2176, it is expected that European/German and Iranian scientific relationships 
will be re-established. The promotion of young scholars and the inclusion of and networking 
with Iranian colleagues are explicit objectives of the program. Scholars from Iran should also 
take the opportunity to participate in projects in cooperation with German universities and 
research institutes, in order to extend research beyond existing frontiers. 
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