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Until recently, the Iranian Central Plateau (ICP) was considered to have been 

unoccupied at the end of the Pleistocene (Marshall 2012 in ‘Missing Links: Demic 

Diffusion and the Development of Agriculture on the Central Iranian Plateau’. 

Durham University e-Theses. http://ethes es.dur.ac.uk/3547/), raising questions about 

the mechanisms that drove Neolithic diffusion in this area. However, recent field data 

has provided new insights into the rise of domestication here. Reassessment of the 

local chronology during the Early Holocene reveals consistent occupation of the ICP 

throughout the Epipaleolithic/Mesolithic. Plant and animal remains indicate that 

Mesolithic communities preserved a purely foraging lifestyle, yet data for the Early 

Neolithic shows that communities produced fully domesticated resources. This clear 

economic rupture suggests the introduction of farming technologies from other 

regions. Additionally, the central geographic position of the ICP between the Zagros 

and western Central Asia, and the correspondence in material culture between the 

eastern sites of the ICP and the Zagros suggest that the region was a hot spot of 

connections favourable to the eastward diffusion of the Neolithic. 

 Iranian Central Plateau · Domestication · Southeastern Caspian Sea ·  

Mesolithic · Neolithic 

 

Jusqu’à récemment, les mécanismes de diffusion du mode de vie néolithique sur le 

Plateau Central Iranien (PCI) ont été largement débattus et la région était considérée 

inoccupée à la fin du Pléistocène (Marshall, 2012). De nouvelles données de terrain  
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offrent d’autres perspectives quant à l’adoption de la domestication sur le PCI. La 

révision de la chronologie régionale du début de l’Holocène montre une occupation 

durable du plateau au cours de l’Epipaléolithique et du Mésolithique. Les vestiges de 

faunes et de plantes montrent que les communautés mésolithiques ont préservé une 

économie reposant exclusivement sur la chasse et la cueillette. En revanche, les 

données sur le début du Néolithique indiquent que les sociétés exploitaient des 

ressources pleinement domestiquées. Cette rupture économique claire suggère 

l’introduction des technologies agricoles en provenance d’autres régions. De plus, la 

position centrale du PCI entre le Zagros et l’Ouest de l’Asie Centrale et les 

correspondances dans la culture matérielle entre les sites localisés à l’est du PCI et le 

Zagros suggère que la région était une zone clef pour établir et maintenir des réseaux 

de contacts favorables à la diffusion du Néolithique vers l’Est. 

 Plateau Central Iranien · Domestication · Mer Caspienne · Mésolithique 

· Néolithique 

The transition to farming corresponds to the process by which human groups switched 

from hunting and gathering wild resources to food production based on crop 

cultivation and stockbreeding. This transformation occurred independently, at 

different times and in various regions of the world (Barker 2009); it is thought to 

result from various causes, including climate change (Rowley-Conwy and Layton 

2011; Weninger et al. 2006); human–plant co-evolution (Rindos 1984); demography 

(Bocquet-Appel 2002; Bowles 2011); social competition and inequality (Wright 

2014); or a combination of these (Ammerman and Biagi 2003; Bocquet-Appel 2008). 

However, to what extent these different mechanisms played a role in the emergence 

and diffusion of food production is still highly debated. 

Archaeological evidence from the Levant shows that the transition to farming is 

rooted in more than 10,000 years of gradual technological and cultural innovations, 

which led communities to switch from a foraging economy to sedentism and food 

production (Maher et al. 2012). Cultivation was first initiated by hunter-gatherers 

(Fuller et al. 2012, 2014a) 14,500 to 11,500 years ago (Riehl et al. 2012), but the first 

evidence of food resource management can be traced back to the Upper Paleolithic, 

when foraging communities diversified their diet and turned to a delayed-return 

economy in order to cope with food shortages and environmental constraints (Stiner 

2001). The emergence of food production, therefore, appears to be entrenched in a 

combination of cultural, social and economic changes, including new skills related to 

targeted and selective hunting, the optimal use of local diversified resources, and 

technological innovations for storage (Diamond 1999, pp. 110–112). 

Climatic changes (the Younger Dryas, in particular) have been interpreted as the 

major reason for the adoption of agriculture and herding during the Early Holocene 

(Bar-Yosef and Valla 1990; Bar-Yosef and Belfer-Cohen 1989). However, several 

previous climatic fluctuations during the Paleolithic (Brown et al. 2009) do not appear 



 

 

to have led to major economic changes such as food production. It is more likely, 

therefore, that specific technological innovations, changes in perception of the 

surrounding plants and animals, and improvement in the human skills involved in 

managing the long-term availability of resources (Diamond 1999:, pp. 110–112) led 

to successful food production. 

The emergence of domestication occurred in regions where the wild ancestor of 

the first domesticated plant and animal species was already present in the local 

environment (Binford 1968, p. 328; Flannery 1969, p. 74; Zeder 2008, 2012). In the 

Near East, archaeobotanical and zooarchaeological data show that initial 

domestication of the four major species, including wheat, barley, goats, and sheep, 

goes back at least 11,500 years (if not earlier), and emerged independently in different 

parts of the Fertile Crescent (Zeder 2011; Fuller et al. 2012). From there, farming 

technologies and domesticated plant and animal species diffused westward across 

Europe (Zeder 2008, 2011) and eastward through the northern Zagros (Naderi et al. 

2007). 

Studies on the Fertile Crescent have revealed a combination of cultural diffusion, 

along with some degree of demic diffusion between farmers and herders in these areas 

(Brown et al. 2012). We can therefore expect that similar diversified cultural and 

population events occurred in the eastern regions; however, due to the lack of 

adequate archaeobotanical and zooarchaeological data, the spread of domestication 

towards the east is not as well documented as in the west. 

The core of this article concerns the Iranian Central Plateau (ICP), where the 

development of food production has scarcely been investigated, in contrast to the 

Taurus and Zagros regions. Indeed, until recently, this lack of field data led to the 

hypothesis that the region was unoccupied at the end of the Pleistocene (Marshall 

2012), implying that the farming transition in the ICP resulted from the diffusion and 

adaptation of domesticated plants and mammals originally exploited in the Zagros 

and Taurus regions. However, recent and challenging data has provided new insights 

on the consistent occupation of the ICP throughout the Epipaleolithic and Mesolithic. 

This paper, therefore, is an opportunity to review all the available data in order to 

discuss the different cultural and demic processes that may have been at work during 

the transition to farming in this region. 

The complex geomorphology of the Iranian Central Plateau (ICP) corresponds to 

diversified environments more or less suitable for supporting both foraging activities 

and a sedentary/agricultural lifestyle. The ICP is bounded by the Zagros Mountains 

to the west, the Alborz Mountains to the north and northeast, and the Lut Desert to 

the south (Fig. 1). The western plateau is elevated and culminates at an altitude of 

900–1500 m above sea level (Fisher 1968, p. 14). The Central Desert (Dashte Kavir) 

is located at the centre of the ICP, and corresponds to the remains of a large lake that 

once covered the region (Krinsley 1970). Between these two large and contrasting 

geomorphological environments (desert versus high altitude mountains) of the 

northern ICP, only a few restricted ‘corridors’ were suitable for human  



 

 

 

Location of some of the sites mentioned in the Iranian Plateau. (1) Mirak, (2) Delazian, (3) 

SoofiAbad, (4) Chah-e Jam, (5) Chakhmaq, (6) Sefid-Ab, (7) Bardia, (8) Komishan, (9) Huto, (10) 

Kamarband, (11) Ali Tepe, (12) Sarab 

settlement and population movement (Vahdati Nasab and Clark 2014; Vahdati Nasab 

et al. 2013). The extent of these corridors varied at different times due to climatic 

oscillations which regularly constrained or enhanced the expansion of the Central 

Desert (Kehl, 2009). This article mainly focuses on the northern edge of the ICP, 

corresponding to the region located between the Alborz Mountains and the Central 

Desert (Fig. 1), where a rich Paleolithic record has been documented (Conard and 

Ghasidian 2011; Conard et al. 2007, 2009; Heydari Guran and Ghasidian 2011; 

Vahdati Nasab and Clark 2014; Vahdati Nasab and Hashemi 2016; Vahdati Nasab et 

al. 2013). From the downstream Alborz Mountains towards the upstream desert area, 

several geomorphological variations have been identified, including stony/ rocky 

highlands, alluvial fans or rocky/gravel slopes, piedmont plains, desert areas, and salt 

flats in the middle of the desert. 

The Alborz Mountains are geomorphologically very different from the Zagros 

Mountains due to their different orogenic system (Oberlander 1968, p. 200). Alluvial 

fans, corresponding to debris flow generated from the mountains’ degradation, are 

composed of hollow-textured coarse-grained sediments the size of gravel and 

sandstone grains and include low clay and silt content. Due to their porous properties, 



 

 

the Alborz alluvial fans favour surface water storage, inauspicious for agriculture. 

Next to the alluvial fans, the Garmsār, Semnan, Dāmghan, and Šāhrud piedmont 

plains (Roustaei 2012, 2016) represent the major and most suitable areas for human 

settlement in this region (Vahdati Nasab and Clark 2014). The plains end in desert 

areas with alkaline soil, considered unsuitable for agriculture (Vahdati Nasab and 

Hashemi 2016). Finally, the outlets of several seasonal streams flowing from the 

northern highlands form extensive salt flats areas (in particular, Masileh and Howz-e 

Soltan salt lakes near Qom, and the Chah-e Jam Desert in Dāmghan) located in the 

lowest part of the desert area, which were once the ICP lakes. 

When and how the first modern human populations (Homo sapiens sapiens) entered 

the ICP is still debated (Groucutt et al. 2015), with two regions being alternatively 

proposed for the origins of the Aurignacian culture: the Zagros Mountains (Olszewski 

and Dibble 1994; Rose 2010) and the eastern areas of the northeastern ICP in 

Afghanistan (Otte et al. 2007). The presence of earlier Aurignacian occupations in 

largely documented regions such as the Levant (Ksar Akil in Lebanon) (Shea 2013, 

p. 117), Turkey (Üçağizli), and Syria (Umme el Tlel); the unsettled Upper Paleolithic 

chronology of the Zagros and of the northern ICP, and the scarcity of the Aurignacian 

archaeological remains in these areas, make the Zagros Mountains/ northeast ICP 

origin hypotheses very controversial. 

Due to the lack of direct paleoclimatic data from the ICP, only data available for 

surrounding regions in the northeast (the Mashhad and Kalate Naderi regions: Karimi 

et al. 2011; Vlaminck et al. 2018), north (Caspian Sea: Yanina 2012), and west (Urmia 

and Neor lakes: Stevens et al. 2012; Azizi et al. 2013) can be used to simulate climatic 

conditions in the ICP (Fig. 2). At the beginning of the Upper Paleolithic, c. 40–32 ka 

cal BP, the ICP had a relatively warm and humid climate. A relative temperature drop, 

c. 32–24 ka cal BP, is related to the Caspian Sea’s regression to 50–58 m lower than 

its current level (Coolidge 2005, p. 4). This phenomenon, called the Early Khvalynian 

Glaciation (Mamedov 1997) was similar to the Bryansk Interval in Europe (Harris 

2010, p. 21). Paleoclimatic data from Lake Urmia confirms that the region had a 

relatively cold and dry climate during this period (Djamali et al. 2008). The Last 

Glacial Maximum (LGM) began around 24–23 ka cal BP and continued until 20–19 

ka BP (Harris 2010, p. 21). The maximum temperature in the severely cold climate 

of the ICP reached 10–12 °C in June/July, which led to large scale regional vegetation 

degradation because of severe soil erosion at the northern edge of the ICP, and 

significant biomass transformations throughout the region (Djamali et al. 2008). 

Moreover, this very low temperature increased lake and river aridity—a process with 

visible impacts that can still be observed today (Karimi et al. 2011). 

The distribution of human occupations in the ICP during the Upper Paleolithic 

indicates an obvious decrease in settlements (Vahdati Nasab and Clark 2014).  



 

 

 

Paleoclimate of the Caspian Sea during the end of Pleistocene, after Yanina et al. (2012), with some 

modifications 

Besides the loss of environmental resources, severe climatic changes resulted in 

major desertification in the northern part of the Iranian Plateau (e.g. the Central 

Desert and Karakum Desert). However, cultural innovations may have contributed in 

helping ICP modern humans overcome these fluctuant climatic conditions and 

repeated arid episodes; for example, in the production of throwing-spears, such as 

Arjeneh points (Fig. 3), which allowed selective ungulate hunting (e.g. gazelle) in the 

treeless plains during the cold and dry periods (Olszewski and Dibble 1994). Despite 

efficient technological adaptations that may have helped humans cope with this 

changing environment, a clearly uneven distribution of archaeological sites is still 

observed in the Upper Paleolithic of the northeast of Iran (Davis 1990; Davis and 

Ranov 1999; Derevianko 2010). The only Upper Paleolithic sites discovered in the 

ICP are Mirak (Fig. 4a), Delazian (Fig. 4b), Chah-e Jam (Fig. 4c), and SoofiAbad on 

the northern edge of the Central Desert (Vahdati Nasab et al. 2019; Vahdati Nasab 

and Clark 2014; Vahdati Nasab and Hashemi 2016), and Bardia and Sefid Ab in the 

east of the Central Desert (Conard and Ghasidian 2011; Conard et al. 2007, 2009; 

Heydari Guran and Ghasidian 2011; Shidrang 2009). These settlements can probably 

be traced back to the beginning or the end of the Upper Paleolithic (40–32 ka and 20–

15 ka cal BP), when moderate climatic conditions in these regions enabled the 

creation of short-term settlements. However, in the absence of an absolute chronology 

for these occupations, their chrono-cultural attribution has to be viewed with caution. 

The recent excavation of the Paleolithic site of Mirak, located in the ICP, tends to 

secure this hypothesis by revealing the existence of Upper Paleolithic layers (Vahdati 

Nasab et al. 2019). 

The LGM period not only reduced, or dried out, the ICP’s lakes, it also reactivated 

perennial and seasonal water resources, extended vegetation cover, and subsequently 

resulted in major faunal variations in the region (Karimi et al. 2011). Evidence 

derived from Caspian Sea level fluctuations indicate that several short-term cold  



 

 

 

Examples of Arjeneh points from the Upper Paleolithic sites of Yafteh (a–e, after Bordes and 

Shidrang 2009) and Boof [f–m, after Conard and Ghasidian (2011)] in Iran. Arjeneh points, also known as 

Font-Yves or el-Wad points, are made on bladelets with bilateral retouches 

climate oscillations occurred in the ICP from 20 ka to 11.5 ka cal BP (Clauer et al. 

2000; Harris 2010, p. 21; Ollivier et al. 2015). The first cold period, called the 

Eltonian regression in Soviet literature, lasted for 500 years from 17.5 ka to 17 ka cal 

BP (Harris 2010, p. 21); it was followed by a warming phase until 12.7 ka cal BP, 

and then the cold Younger Dryas, which lasted for 900 years (Birks et al. 2015). 

In contrast to the northern slopes of the Alborz and Zagros Mountains, the 

Epipaleolithic/Mesolithic settlements from the southern slopes of Alborz were 

surveyed but not properly excavated using modern field methods; the northern ICP is 

even less well documented. This chronological gap, between the Late Paleolithic and 

the Early Neolithic, has encouraged some researchers to look for the origin of the first 

ICP Neolithic communities outside Iran’s borders (Marshall 2012, p. 436). The 

successful adaptation of Epipaleolithic communities to their environment (even in the 

cold and dry periods) in other regions suggests their continuous presence in the area. 

In addition, evidence of Epipaleolithic/Mesolithic occupations have been found at 

many Upper Paleolithic sites in other parts of the ICP, including Delazian, Chah-e 

Jam, and Soofi-Abad on the northern edge of the Central Desert (Vahdati Nasab and  



 

 

 

Landscape view of the ICP Upper Paleolithic sites. a Mirak, b Delazian, c Chah-e Jam 

Clark 2014; Vahdati Nasab and Hashemi 2016); and Bardia (Conard et al. 2009) and 

Sefid Ab (Shidrang 2009) on the western edge of the Central Desert. This is in 



 

 

complete agreement with the data from Zagros, where many archaeological 

occupations attributed to the Epipaleolithic/Mesolithic have been identified (e.g. 

Olszewski, 2013). In this area in particular, changes in tool kit composition are visible 

through the frequent use of grinding stones relating to plant processing. This 

technological innovation was developed in correspondence with a new economy 

based on cultivation and livestock management and the adoption of a semi-sedentary 

lifestyle (Maher et al. 2012). A similar grinding technology and reduced mobility 

have, however, not yet been identified in the ICP. 

 

Evidence from Epipaleolithic/Mesolithic and Neolithic settlements in the 

southeastern Caspian Sea was obtained from the excavations of the Ali Tepe, Huto, 

Kamarband (Belt), and Komishan caves. Ali Tepe was excavated by Charles 

McBurney, who discovered 23 Mesolithic layers (McBurney 1968, Fig. 5). Here, an 

important climatic record was obtained which showed human adaptation to 

diversified food resources during a period of frequent climatic changes (Mellaart 

1975, p. 208). Based on the relative frequency of mammalian and mollusk remains, 

McBurney divided the Ali Tepe stratigraphic sequence into five main occupations 

attributed to the northern European Late Glacial/Early Postglacial period. 

Radiocarbon dates point to a period of occupation between 13,000 and 11,800 cal BP 

(Harris 2010, p. 55). The faunal spectrum indicates major changes in prey selection 

at the end of the Epipaleolithic (end of stage IVb identified at the site), characterized 

by ‘a sudden increase in wild goat/sheep and jackal/fox remains, followed by their 

gradual reduction at the end of the occupation, which coincided with an increase of 

gazelle remains (30%), onager, wild pig, aurochs, and deer’ (McBurney 1968, p. 

397). Results obtained at Ali Tepe show no evidence of domestic animals in the 

region during this period, indicating that communities kept their hunter-gatherer 

lifestyle until the end of the Epipaleolithic/Mesolithic. 

The Kamarband (Belt) and Huto caves were excavated in the late 1940s and early 

1950s by C. S. Coon (Figs. 6, 7). During the excavation, 28 stratigraphic layers were 

identified in Kamarband (Coon 1951). Coon suggested approximate dates for the 

earliest Mesolithic occupation layer 11,500 years ago (c. 13,400 cal BP), and the 

beginning of the Neolithic c. 8500 years ago (c. 9500 cal BP). The pre-pottery 

Neolithic (PPN) at the Kamarband cave was recently dated to 8140–7910 cal BP 

(Gregg and Thornton 2012) and the pottery Neolithic to 7650 cal BP (Gregg and 

Thornton 2012). The presence of domesticated species of caprids is evidenced for the 

first time in the PPN layers of Kamarband cave. This statement relies on the sheep 

and goat mortality profile from layer 7 and above, characterized by the 

overrepresentation of immature animals, suggesting complex herd management 

related to domestication (Coon 1951, p. 47). The faunal material was reassessed 

decades later and  



 

 

 

Ali Tepe during the excavation, from McBurney (1968) 

evidence of domestication at the site was strengthened by the faunal spectrum 

showing ‘12% to 84% of ovicaprid, while gazelle drops from 62% to 8%, and aurochs 

from 22% to 0%’ (McBurney 1968, p. 408). 

Coon (1952) reported 17 cultural layers in the Huto cave, which included 

Mesolithic and Neolithic remains. The Mesolithic occupation was dated to 

approximately 11,000–8000 ka cal BP (c. 12,800–8900 cal BP), followed by the Early 

Neolithic and pottery Neolithic periods (Harris 2010, p. 57; Gregg and Thornton 

2012). The faunal data shows that domesticated ovicaprids were present in all the 

Neolithic layers (Coon 1952). 



 

 

 

Present day Huto and photo during the excavation, after Coon (1952) 

More recent information on the Mesolithic/Neolithic culture was obtained from 

the southeastern Caspian Sea with the excavation of the Komishan cave (Vahdati 

Nasab et al. 2011; Jayez and Vahdati Nasab 2016). The excavation evidenced that 

recent industrial activity had deeply disrupted the Neolithic and Mesolithic–Neolithic 

transitional layers, leaving only the Mesolithic layers intact (Fig. 8), dating to 11,771–

10,682 cal BP (Vahdati Nasab et al. 2011). Analysis of the faunal remains indicated 

the intense exploitation of gazelles, birds, and marine resources (Knapp 2012; 

Mashkour 2004; Mashkour et al. 2010). Gazelle, most likely goitered gazelle (Gazelle 

subgutturosa), was the most commonly exploited herbivore in Komishan. Other 

mammal remains were less frequent but included Aurochs (Bos primigenius), Persian 

fallow deer (Dama mesopotamica), red deer (Cervus elaphus), wild sheep (Ovis 

orientalis), wolf (Canis lupus), Cape hare (Lepus capensis), and European hedgehog 

(Erinaceus europeus) (Knapp, 2012). These findings suggest that huntergatherers 

lived in the Caspian Sea region and had access to a rich diet based on wild resources. 

Modern field methods were not used during the excavation of the Huto, 

Kamarband, or Ali Tepe caves, and the floatation technique was not common for 

gathering carpological remains; therefore, the only plant remains in the southeastern 

Caspian Sea region have been reported from the Komishan cave (2009 excavations). 

In the case of cereals, a few barley grains (Hordeum vulgare) were identified in 

disturbed layers but no barley chaff remains were found in the samples. A number of 

legume seed remains were identified, such as lentils, which morphometry identified 

as coming from the wild species Lens orientalis. In addition, some small legume  



 

 

 

Present day Kamarband (personal archive of H. Vahdati Nasab) 

crops were identified as Vicia ervilia (bitter vetch). Seeds from the two fruit species 

Mespilus germanica and Elaeagnus angustifolia, commonly present in the 

surrounding environment of the site at this time (Ilkhani 2012), were also identified. 

No evidence of the initial stages of animal or plant domestication were observed 

in the Mesolithic occupations of this region; however, data for the Neolithic shows 

that communities were producing fully domesticated resources (Table 1). 

 

Tepe Sang-e Chakhmaq is the earliest Neolithic settlement located in the northern 

ICP (Fig. 9) and is approximately dated to 7100–6800 cal BC (Nakamura 2014; 

Roustaei et al. 2015). The chronological gap between the Early Neolithic of the 

northern ICP and the Zagros shows that the Epipaleolithic/Mesolithic lasted longer  



 

 

 

Komishan cave during the excavation (personal archive of H. Vahdati Nasab) in the ICP, and 

that the first Neolithic took 2000 years to reach the area (Roustaei et al. 2015). 

Tepe Sang-e Chakhmaq is especially important due to its relatively continuous 

occupation sequence from the late eighth to the early fifth millennium BC. Two 

distinct fieldwork seasons were conducted at the site in 1974 (Masuda 1974; 

Nakamura 2014; Roustaei et al. 2015). According to the first excavations, the western 

Sang-e Chakhmaq included five architectural layers, of which layers 2 to 5 were 

attributed to the PPN. The architectural layers included well-constructed square 

houses of hard-packed earth or lime-coated materials (Masuda 1974). Lithic 

industries included blades, drills, and cores. Pestles and mortars were also abundant 

in these layers, revealing the diversity of domestic activities attributed to the Neolithic 

lifestyle (Thornton 2010). Human and animal clay figurines, and graves (below the 

house floors) were among other characteristics of the PPN layers in western Sang-e 

Chankhmaq (Masuda 1974; Roustaei et al. 2015; Thornton 2010). Minor 

inconsistencies due to the time gap between the two fieldwork seasons should be 

noted. A 14C sample from PPN remains collected in the 1970s in the west mound of 

Sang-e Chakhmaq, recently published, dates to 7940–7610 cal. BC (Masuda et al. 

2013, p. 239); however, absolute dating from the excavation conducted in 2009 dates 

the same remains to 7100–6800 BC (Roustaei et al. 2015). Sang-e Chakhmaq, in the 

south of the Alborz Mountains, is the only known Neolithic site with reliable evidence 

of carpological and faunal remains. Fuller et al. (2014b) investigated seed remains 

from the 1973–1975 excavations but did not find evidence of any indigenous 

domestication. Tengberg investigated the carpological remains collected from the 

2009 excavation and showed that domesticated wheat and barley were present in the 

earliest levels of the west mound (Roustaei et al. 2015, p. 577). The presence of fully 

domesticated crops, without any evidence of previous attempts at local  



 

 

 



 

 

 

Sange Chakhmaq west mound, after Tsuneki (2014) 

domestication, led the authors to propose an exogenous origin for these domesticated 

crops. The same applies to faunal remains in the region. According to Roustaei et al. 

(2015), ‘horn cores, the most diagnostic element for distinguishing wild and domestic 

forms, suggest the presence of already domesticated forms of goat on the West 

Mound’. 

Archaeological evidence from the Near East clearly shows that the initial cultivation 

stretches back to the Epipaleolithic hunter-gatherer communities (Fuller et al. 2014a; 

Maher et al. 2012). Pioneering botanical studies have suggested that plants not only 

played a key role in past human communities but were more important than animals, 

supplying over 90% of the human diet (Harlan 1995; cited in Zeder 2012). 

Even scant archaeological evidence from the northern Central Desert indicates that 

the region was never unoccupied (Vahdati Nasab et al. 2013; Vahdati Nasab and 

Clark 2014; Vahdati Nasab and Hashemi 2016). Perhaps the lack of plant resources 

in the ICP environment (Clauer et al. 2000; Harris 2010, p. 21; Ollivier et al. 2015) 

at the onset of the Early Holocene prevented local agricultural innovations. Moreover, 

limited water resources in the ICP and bounded landscapes surrounded by mountains 

and desert, especially in the northern flank of the ICP, left only a few kilometres of 

territory suitable for agriculture. To date, no evidence of plant or fauna domestication, 

cultivation or management has been identified in the local Mesolithic occupations 

(Vahdati Nasab et al. 2011; Ilkhani 2012; Knapp 2012). Genetic and archaeological 

evidence shows that plant and mammal domestication in the Fertile Crescent was not 

limited to one core area (Fuller et al. 2014a). Only a few species  



 

 

 

Migratory pathways through the north of ICP 

spread across the neighbouring areas and were turned into major food sources. 

Domestic wheat in the ICP was introduced from the Zagros, Levant, and perhaps 

southeastern Turkey (Civáň et al. 2013; Mzid et al. 2016). Genetic studies show that 

barley originated from the eastern part of the Fertile Crescent (Morrell and Clegg 

2007), but it is still unclear to what extent the eastern domesticated barley affected 

the ICP economy. Genetic data also shows that modern domestic goats are native to 

the southern Taurus and northwestern Zagros Mountains (Naderi et al. 2007, 2008). 

The relative proximity of the ICP to the Taurus, southeastern Turkey, and Zagros 

Mountains may have enhanced trade and contact between the neighbouring 

communities, thus facilitating access to domesticated resources for the ICP 

communities. The availability of exogenous domesticated resources might have 

locally inhibited the domestication of the ancestral wild species whilst triggering the 

local domestication of other indigenous species (Diamond 1999, p. 99). 

Cultural diffusions or population movements may have followed two major 

pathways to introduce the first domesticated plants and animals to the ICP. The 

northern pathway extends from southeastern Turkey toward the southeastern Caspian 

Sea, the Alborz Mountains and southern regions (Fig. 10). The downstream pathway 

goes  



 

 

 

Chronological diagram showing the end of the Pleistocene/Early Holocene in the Zagros, northern 

Alborz and ICP 

through the Zagros and Taurus fringes towards the northern edge of the Central 

Desert, across the Zanjan and Qazvin plains (Fig. 10). The northern pathway presents 

the advantage of being free from any major geomorphological barriers (mountains, 

seas and deserts) between the Taurus/Zagros Mountains and the southeastern Caspian 

Sea. The Mediterranean climate of northern Iran was favourable to a Neolithic 



 

 

economy relying on dry farming and caprine pastoralism (Harris 2010, pp. 230–232). 

In addition, the presence of Early Holocene settlements from the western to the 

eastern flank of the Caspian Sea may have facilitated the long-distance diffusion of 

goods, ideas and knowledge related to farming technologies. 

The diffusion of food production in Iran was gradual and reached the different 

regions over several thousand years (Fig. 11). Domestication occurred sooner in 

Zagros than in the upstream and northern Alborz due to its geographic proximity with 

the core area (e.g. the cultivation of barley and wheat started around 9800 cal BP: 

Riehl et al. 2013; and goat herding is attested as early as 10,000 cal BP: Zeder 2008). 

The cultural bonds between the western edge of the ICP and the Zagros Mountains 

and the climatic similarities between the two regions favoured the diffusion of 

domesticated plants and mammal species up to the northern flank of the ICP. 

Demic versus cultural diffusion between the autochthonous Epipaleolithic foragers 

in the southeastern Caspian Sea/northeastern ICP and the western Neolithic farmers 

is still debated. In other regions, like Europe, the picture is complex and it is now 

demonstrated that contact zones existed between foragers and farmers (Otte and 

Noiret 2001); communities established wide exchange networks (Rigaud et al. 2015, 

2018); the diffusion of farming technologies was irregular and slowed down, stopped 

and accelerated several times (Bocquet-Appel et al. 2009); and local processes of 

genetic admixture with varied sources and proportions of hunter-gatherer ancestry 

occurred in the different regions of Europe (Lipson et al. 2017). Similar processes 

may have acted in the various parts of the ICP. Two reliable aDNA studies have 

provided an insight into the population dynamics that occurred during the transition 

to farming in Iran (Broushaki et al. 2016; Lazaridis et al. 2016, Fig. 2b). In their effort 

to reconstruct the origin of farming in the ancient Near East, the authors used three 

aDNA samples from Iran: a Mesolithic one from the Huto cave and two Neolithic 

ones from the Ganj Darreh Neolithic site, located approximately 1000 km apart in 

Zagros. The three samples clustered closely together, suggesting population 

movements from the Zagros Mountains to the southeastern coast of the Caspian Sea. 

The recurrent stratigraphic gap between the Mesolithic and the Neolithic occupations 

of the region challenges the local origin of the farming economy. In contrast to the 

southwestern Asia PPN (Matthews et al. 2010; Peters et al. 1999; Zeder and Hesse 

2000; Riehl et al. 2013), the lack of evidence of wild fauna and plant resource 

management preceding the exploitation of fully domesticated species in the ICP 

challenges the local origin hypothesis. Chronological, biogeographical and genetic 

data indicate that the domesticated goats, sheep, and crops identified in the 

southeastern Caspian Sea area, northeastern Iran and southwestern Turkmenistan 

originated in the Fertile Crescent (Fuller et al. 2012; Zeder 2011). 

The geographic position of the ICP between the Zagros and western Central Asia 

implies that the region probably played a key role in the eastward diffusion of farming 

technologies. Data available for western Central Asia mostly relies on Chakhmaq, 



 

 

where a strong correspondence with the PPN from Zagros has been observed 

(rectangular single-room architecture with lime-coated floors and internal fireplaces, 

clay figures, small stone axes, stone industries, and imported obsidian: Roustaei et al. 

2015). The apparently rapid movement of farmers to northeastern Iran and Central 

Asia was facilitated by an east–west oriented ‘corridor’ across northern Iran, running 

from the northern Zagros (south of the Caspian Sea) to as far east as modern-day 

Mashhad in northeastern Iran (Harris et al. 1998, 2010, pp. 230–232). Regarding 

recent data on the emergence of farming in the ICP, the relatively sudden appearance 

of the farming economy in this area suggests that the region was a hot spot of 

connections and population movements favourable to the diffusion of farming 

technologies in other surrounding areas, including western Central Asia (Fig. 11). 

We still know very little about the role of the autochthonous foragers in the spread 

of agriculture in the ICP. Evidence of Epipaleolithic/Mesolithic and Late Neolithic 

occupations in the southeastern Caspian Sea area and northeastern ICP indicate that 

the region was never unoccupied, despite the absence of evidence of a transitional 

economy in the multi-layered sites of the region. Many interactions (competition and 

conflict, transfer of materials and ideas, intermarriage, etc.) might have taken place 

between incoming farming groups and indigenous foragers. The Neolithisation of the 

southeastern Caspian Sea and northern ICP was not a linear phenomenon, but likely 

resulted from multiple population movements and the circulation of cultural traits 

between communities. 
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