
Abstract

Historical documents indicate a significant waterbody in the Central 

Iranian Plateau. We reveal that a large lake existed in the northern part of the 

plateau around 16–14 ka BP, with evidence of alternating dry and wet periods. 

Our geochronological data show a gradual decline in lake level from 

approximately 11.5 ka BP to 8.2 ka BP, decreasing by 250 m to an altitude of 

850 m. A sharp drop in air temperature around 8.2 ka BP likely led to 

settlement at lower, more fertile altitudes. We suggest that the Masileh Basin, 

which persisted until the Sasanid Empire, may be linked to the ancient Lake 

Saveh referenced in old myths. Further examination of sediment cores from the 

basin reveals a rich depositional history marked by varying paleoenvironments 

that correlate with regional climatic shifts. Pollen analyses indicate a once-

thriving ecological mosaic, supporting diverse flora and fauna, which provided 

sustenance to early human communities. As the lake receded, archaeological 

evidence suggests an adaptation pattern among these populations, characterized 

by a transition from aquatic to more terrestrial subsistence strategies.
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ABSTRACT 

Historical documents indicate a significant 

waterbody in the Central Iranian Plateau. We reveal that 

a large lake existed in the northern part of the plateau 

around 16–14 ka BP, with evidence of alternating dry 

and wet periods. Our geochronological data show a 

gradual decline in lake level from approximately 11.5 ka 

BP to 8.2 ka BP, decreasing by 250 m to an altitude of 

850 m. A sharp drop in air temperature around 8.2 ka BP 

likely led to settlement at lower, more fertile altitudes. 

We suggest that the Masileh Basin, which persisted until 

the Sasanid Empire, may be linked to the ancient Lake 

Saveh referenced in old myths. Further examination of 

sediment cores from the basin reveals a rich depositional 

history marked by varying paleoenvironments that 

correlate with regional climatic shifts. Pollen analyses 

indicate a once-thriving ecological mosaic, supporting 

diverse flora and fauna, which provided sustenance to 

early human communities. As the lake receded, 

archaeological evidence suggests an adaptation pattern 

among these populations, characterized by a transition 

from aquatic to more terrestrial subsistence strategies. 

Interestingly, the presence of charcoal fragments 

in the sediment points to periods of fire activity, possibly 

linked to human intervention or natural forest fires, 

which in turn affected land use and the surrounding 

ecosystems. The timing of these events, around 8–6 ka 

BP, aligns with the rise of sedentary agricultural 

societies, suggesting that the adaptive strategies to 

declining lake resources prompted innovations in 

farming techniques. 
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Our findings further suggest that customary 

practices evolved alongside the lake's fluctuating waters, 

leading to a complex interaction between humans and 

their environment. The eventual establishment of trade 

networks, as indicated by the discovery of obsidian and 

other artifacts, implies that the Masileh Basin served as a 

crucial hub for cultural exchanges during the late 

Holocene. 

Moreover, the cultural significance of Lake 

Saveh, as narrated in historical texts, emphasizes its role 

in shaping the identity of the region. Myths and 

traditions surrounding this waterbody are potentially 

rooted in the collective memory of its once-great 

expanse, serving as a symbol of abundance and 

community resilience. The narrative continuity from 

ancient times into the Sasanid period highlights a 

profound connection between the landscape and the 

sociocultural evolution of the region. 

Our research not only sheds light on the 

hydrological dynamics of the Central Iranian Plateau but 

also opens avenues for understanding the intricate 

relationships between environmental change and human 

adaptation. As we delve deeper into this historical 

narrative, we strive to unravel the complexities that 

shaped ancient societies and their enduring legacies 

within the context of a dynamically changing landscape. 
 

Keywords: Paleoclimatology, Paleolake, Lake Saveh, 

Geochronology, Iran.  
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1- Introduction 

Central Iran forms a part of the Turkey-Iran 

Plateau, one of the two major plateaus in the Alps-

Himalayas collision system with Tibet (Dewey et al., 

1986; Allen et al., 2004). Convergence between the 

Arabian and Eurasian plates cause deformation in the 

Central Iranian Plateau in the Late Cenozoic (Vernant et 

al., 2004). The study area covers a large part of the 

northern half of the Central Iranian Plateau (Figure 1), 

with three main embayments, including the Kavir desert, 

Qom-Aran, and Garmsar Plains (Figure 1). The Central 

Iranian Plateau has been particularly important for 

human settlement and migration since the Paleolithic 

Period (Figure 1). Many studies have described the long-

standing presence of humans along the coasts (e.g. 

(Stiner, 1994; Erlandson and Moss, 2001; Klein et al., 

2004; Erlandson and Fitzpatrick, 2006; Wenke and 

Olszewski, 2007; Ghamri-Fatideh et al., 2014; McLaren 

et al., 2014). Certainly, in the Iranian Plateau, 

Quaternary lakes have been effective in the development 

of civilian centers (Ramasht, 2001). The possible 

existence of a paleolake in Central Iran has been 

suggested in geological, geographical, climatic, and 

archaeological documents (ex.: Huber H.,1960, Mokhtari 

1995, Afshar Sistani A., 1999, Djamali M., 2002, Nazari 

H., 2006, Nazari et al., 2010). However, the specific 

locations of a paleolake in the Central Iranian Plateau 

have not been conclusively demonstrated, nor has the 

evolution of such a lake (duration, drying rate, and so 
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on) been described. According to the existence of many 

ancient settlements as prehistoric/historic sites and the 

buried human remains in the Central Plateau, is it 

possible to establish a linkage between the shorelines of 

an ancient lake and the time of human presence around 

it? What is the interaction between the existence, 

expansion, or drought of these possible paleolake on the 

cultural and civilization development from the Neolithic 

onwards?  

The significant question is how prehistoric 

people used different resources to supply and develop 

their societies from the Paleolithic period but also very 

important during the Neolithic period onwards which is 

known the north central plateau of Iran. While in the 

north central plateau, from the Neolithic period, people 

preferred to settle at the edge of alluvial fans to establish 

their villages, irrigate their agricultural lands, it seems 

that water resources in the lower parts (nowadays a 

desertic region) were not used as supplementary 

resources for the farmers and herders. From a review of 

literature, it is clear that paleolake and seas shores have 

in Africa, Europe and Asia had critical role in shaping 

Neolithic villagers during the Early and Middle 

Holocene period (Czekaj-Zastawny et al. 2018, Gross 

and Huber 2018, Rose, 2010). According to many 

archaeologists (e.g., Rose, 2010; Usner, 1987), seaside 

habitats have always been important to humans. This 

importance to hunters and gatherers has increased with 

the extinction of large livestock since the Holocene. 
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Hence, the coastal areas were attractive for human life 

and food needs with the rising sea in 7,000 years ago 

(Rose, 2010). 

Lake Saveh is believed to have existed in the 

Saveh region over the past millennia, and was suddenly 

dried out for undiscovered reasons (Afshar Sistani A., 

1999). In some religious documents, this event of the last 

decades of the Sassanid Empire was mentioned 

coincident with the birthday (in 570 AD) of the Prophet 

of Islam. The number of documents mentioning the 

existence of a lake in the Saveh region is remarkable, 

suggesting that Lake Saveh should be considered 

according to the myth (Djamali, 2002). These subjects 

were motivated to find out whether Lake Saveh 

remained from a larger paleolake in the Central Plateau, 

and given widespread climate change, it was able to 

survive until the Sassanid Empire period (224–651 AD). 

In this article, we first describe references to 

Lake Saveh in historical documents and review the 

ancient descriptions of the lake from the geological 

literature. We then describe our findings and results of 

our research in the field of geomorphology and 

quaternary stratigraphy. Finally, we integrate 

archaeological, historical, and geological data to verify 

the existence and evolution of the paleolakes across the 

Central Iranian Plateau. In addition, we examine the 

environmental probability of the lake(s) from 

geomorphological and climate perspectives to argue 

which areas could be reverted back to a lake under 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

7 
 

humid or wetter conditions. The water supply sources 

and the location of Lake Saveh should also be 

considered. 
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Figure 1: Map showing the location of the Paleolithic and 

prehistoric sites (from neolithic to iron age) in the northern areas of 

the central Iranian Plateau on the hill shade SRTM Digital Elevation 

Model (DEM) with 30 m resolution (Farr et al., 2007). The Blue 

shade demonstrate Lake Saveh (see Section 0 for more details). 

Black dashed lines show the location of N-S topographic profiles 

across the lake (Figure 11). Orange polygons represent the 

reconstructed lakes (see Section 0, Figure 5, and Figure 6 for more 

details) 

2- Geology and Tectonic setting of the Central 

Iranian Plateau 

Tectono-sedimentary evolution of the Central 

Iranian Platform begins with forming of separate 

sedimentary basins throughout the Paleozoic and early 

Mesozoic (Stöcklin, 1968). Central Iran was affected by 

Cimeride orogen in the Middle Mesozoic (Early 

Jurassic), with contractional deformation associated with 

intense magmatic activities during the Mesozoic and 

Cenozoic (Berberian and King, 1981; Stöcklin, 1968).  

Central Iran included part of the Turkish-Iranian 

Plateau, which is one of the two major plateaus of the 

Alpine-Himalayan collisional system in tandem with 

Tibet (Dewey et al., 1986; Allen et al., 2004). The 

Persian part of the Alpine-Himalayan orogenic system 

has a complex Permian to Quaternary history due to its 

sequential breaks and closures (Stöcklin, 1968). These 

plateaus and basins are embedded in the Eurasian Plate, 

the northern state of the famous hydrocarbon, the Zagros 

fold-and-thrust belt, which forms on the Arabian Plate 

(Agard et al., 2005; Allen and Armstrong, 2008; Morley 
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et al., 2009, Ballato et al., 2011). The Central Iranian 

Plateau is one of the major and extensive structural areas 

which lies at the center of Iranian territory in the shape 

of a triangle and is one of the largest and most complex 

geological zones in Iran between the three tectonic 

domains of Alborz to the north, Lut to the east, and 

Zagros to the south and southwest. Central Iran has 

undergone various structural changes and has a complex 

structure. The structural-sedimentary development of the 

central Iranian platform begins with the formation of 

distinct sedimentary basins throughout the Paleozoic and 

Lower Mesozoic, where the accumulation of marine 

sediments was attenuated (Stöcklin, 1968). Orogeny in 

Central Iran began with reverse faulting and folding 

from the mid-Mesozoic (early Jurassic) and is 

accompanied by intense magmatic activity during the 

Mesozoic and Cenozoic (Berberian and King, 1981; 

Stöcklin, 1968). According to Kaz’min and Tikhonova 

(2008), Central Iran subsided from the Cretaceous to the 

Paleogene due to the activity of the extensional back-arc 

basins. The Great Kavir Basin, located in the center of 

Central Iran, is an intracontinental rift basin with several 

kilometers thick of Eocene marine and continental 

sediments that are mainly formed by evaporite, 

carbonate, and red-colored deposits (Rahimpour-Bonab 

et al., 2007). These sediments were distributed in the 

form of 50 large domes of evaporites, limestone, and 

continental Red Formation deposits south of the town of 

Semnan (Rahimpour-Bonab et al., 2007). Paleomagnetic 

data from Central Iran show that a large Paleogene 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

10 
 

Ocean was connected to the Great Kavir basin or isolated 

from surrounding areas (Soffel and Forster, 1984).  

The Saveh area, which includes a significant part 

of the Central Plateau of the study area, also underwent 

four stages of deformation based on structural and 

stratigraphic evidence: the first phase of deformation 

(Upper Eocene - Upper pre-Oligocene), the second phase 

of deformation (Upper Oligocene - Lower Miocene), the 

third phase of deformation (Middle Miocene - Upper 

Miocene) (Morley et al., 2009; Ballato et al., 2008) then 

finally, the youngest phase of the Saveh deformation is 

characterized by the reactivation of the Kushk-e Nosrat 

fault (Figure 2) (Orang et al., 2014). The oldest rock 

units in the Saveh area are an Eocene pyroclastic 

complex that has been associated with deformation, 

uplift, and especially erosion before the advancing sea 

and the successive deposition of the Qom Formation 

(Oligocene Upper to Lower Miocene). 

Thus, the Qom formation base presents a 

nonconformity exposure inside the extension basin of the 

Kushk-e Nosrat and Kooh-Charkhi regions. The second 

deformation stage was dominated by the Upper 

Oligocene-Lower Miocene due to a dextral 

transtensional regime along the lateral curvature of the 

fault. 

From the Middle Miocene, new sedimentary 

basins formed in the Saveh region and the upper Red 

Formation (consisting of sandstones and argillaceous 
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rocks), then the equivalent Hezardarreh or Kahrizak 

Formations (including the sequence of conglomerates 

and, to a lesser extent, clay and sandstone) forming 

sedimentation with the contribution of increases in 

volume of detrital matter. With the syn-sedimentation of 

the upper part of the Upper Red Formation (from the 

Middle Miocene to the Upper Miocene), a new phase of 

deformation in the Qom-Saveh terrain begins, which 

gave due to the dominance of the dextral transpression 

regime (Morley et al., 2009). The deformation persisted 

at least until the Late Miocene when the sequence of the 

Upper Red Formation and the equivalent Hezardarreh or 

Kahrizak conglomerate Formation was also folded 

(Ballato et al., 2008), where the youngest deformation is 

determined by the reactivity of the Kushk-e Nosrat fault 

and the formation of sinistral strike-slip faults (Orang et 

al., 2014). 
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Figure 2: Main faults controlling the Salt Lake and Howz-e Sultan basins (faults are from Fathian et al. (2021) 

and the references therein) on a background of Landsat 5 imagery (earthexplorer.usgs.gov). Violet curves  

https://earthexplorer.usgs.gov/
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represent the contour line indicating the water border at 

an elevation of 855 m. 

3- Influence of Quaternary climate change on 

humans in the Iranian Plateau 

The Quaternary period covers the last 2.588 ± 

0.005 million years (Cohen et al., 2013) with two 

particularities which are climatic fluctuations (Gibbard 

and Head, 2009; Gibbard et al., 2010) and human 

evolution (Lahr and Foley, 2016; Benjamin et al., 2017) 

distinguishing it from other geological periods. The 

Pasadenian orogeny is the most important stage of 

Quaternary orogeny in Iran. It caused a large amount of 

subsidence in the Central Iranian Plateau (great desert), 

which formed a depression within the peripheral 

highlands. 

3-1- The Quaternary climate and human history in the 

Iranian Plateau 

Climatic evidence may be reflected in 

geomorphology features, such as glacial frosts, river 

terraces, or lakes, which indicate the lower to middle 

Pleistocene climate changes in Iran (Kehl, 2009). For 

example, Bobek (1963) has stated the wetter climatic 

conditions for the Central Iranian Plateau in the early 

Pleistocene, assuming that the brown silt layers and clay 

layers are located at a lower cross-section with a 

thickness of 350 m from the desert embankment in 

Masileh, which previously was described by Huber 

(1960) and deposited in a semi-stable lakeside 
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environment. Based on the extension Playa in Iran 

Krinsley (1970) described that the climate of the Iranian 

Plateau during the Lower-Middle Pleistocene may have 

been colder, and according to the reduced evaporites, 

have been wetter than today. In other studies, on the 

loess deposits of the southern part of the Caspian Sea 

(e.g., Frechen et al., 2009; Kehl, 2009), climate change 

assessment has become possible during the Pleistocene. 

These studies show that a temperate and rainy 

environment dominated the Central Iranian Plateau 

during the MIS 7, 9, 11, and perhaps older glacial phases 

(Kehl, 2009). It seems that the birth date of early modern 

humans is shortly before the onset of the very cold 

glaciation, known as the sixth stage of the marine isotope 

or the late seventh stage (McDougall et al., 2005; Shea et 

al., 2004).  

During the Ice Age, a colder and drier climate 

prevailed over Iran (Bobek, 1959), a colder and wetter 

climate than today (Pluvial) (Scharlau, 1958). As a third 

theory, during both the cold glaciation and almost warm 

interglaciation periods, the geographic location and 

topographic conditions of the Iranian Plateau made 

humidity equilibration possible (Mehrshahi, 2002). 

In Lower Pleistocene, in the Central Iranian 

Plateau, the climate was wetter than today (Bobek, 

1963). Based on the extent of the playa in Iran, the 

lower–middle Pleistocene seems to be colder and, due to 

the decrease in evaporation, was wetter than today 

(Krinsley, 1970). The Iranian Plateau experienced a cold 

and dry climate between 200 to 130 ka BP, while the 

climate of the 5e MIS phase has been warmer and more 
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humid than in the Holocene (Djamali et al., 2008). 

Paleo-palynology on Urmia Lake shows that the Iranian 

Plateau experienced continuous glacial (Bonab 

glaciation) with a cold and dry climate between 200 and 

130 ka BP. Undoubtedly this has had a significant 

impact on the depletion of environmental resources in 

the north of the Kavir desert and was likely a factor in 

the dispersal of human communities (Djamali et al., 

2008). From 100 ka BP until the onset of the Holocene, 

the climate in the Iranian Plateau, with some 

fluctuations, has been mostly cold and dry in some 

humid periods. However, warm and humid periods have 

played a significant role in establishing human societies. 

The Caspian Sea in the north and Urmia and 

Neur lakes in the west show a relatively warm and 

humid climate from 40 to 35-32 ka BP (Coolidge, 2005; 

Djamali et al., 2008). Then, around 32 to 24 ka BP, this 

area experienced relatively lower temperatures, resulting 

in the Caspian Sea level reaching ca. 55 m below its 

present level (Coolidge, 2005) probably caused the 

settlement shift from agriculturally based into the nomad 

pastoral life (Fazeli Nashli et al., 2023b, in press).  

Eventually, the last Ice Age began at about 26 to 

23 ka BP and continued for nearly 4,000 years until 20–

19 ka BP (Harris, 2010, Düring, 2011). The last glacial 

period peaked 21ka BP in Iran (Ebrahimi and Seif, 

2016). This extremely cold weather caused the 

maximum temperature in the hottest months of the year, 

July and August, to reach 10 to 12 degrees Celsius on the 

Iranian Plateau, and as a result, most of the vegetation of 

the area was extirpated (Djamali et al., 2008). 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

16 
 

Archaeological evidence supports that the abandonment 

of much of Iran by human or hominin groups during the 

Last Glacial Maximum (LGM), at least between c. 26 

and 20 ka BP and possibly much longer which widely 

across Turkey and Greece (Düring, 2011) and all of 

Central Asia (Coolidge J., 2010). Such sharp 

abandonment of Iran should be related to the coolness 

and aridity of the Late Glacial Maximum (Matthews and 

Fazeli Nashli, 2022). 

At the end of the Upper Paleolithic and the 

beginning of Epi-Paleolithic, and with the end of the 

Great Ice Age around 20 to 19 ka BP, climate 

fluctuations in the Central Plateau moved toward greater 

stability with warmer, more humid climates that lasted 

for 2,500 years (Harris, 2010; Mathews and Fazeli 

Nashli, 2022). However, the persistence of this hot 

climate was not enough to compensate for the effects of 

the Great Ice Age on the restriction and even diminishing 

of the Central Plateau lakes. Short-term sustainability 

also led to the reactivity of habitual and seasonal water 

resources, increased plant growth, and, consequently, 

animal abundance (Harris, 2010). A gradual global 

warming, which began at 20 ka BP, accelerated at about 

14.6 ka BP (Bryson and Bryson, 1999; Roberts, 2002). 

This widespread climate change provided the basis for 

the Neolithic Revolution and rural life (Darabi, 2022, 

Matthews and Fazeli Nashli, 2022). In fact, dusty, dry 

and cold climate in the Iranian Plateau since the Last 

Glacial Maximum ended abruptly around 14.6 to 12.7 ka 

BP (Safaierad et al., 2020; Vaezi et al., 2019) which was 

synchronous with the Bølling–Allerød period known as 

warm and humid climate in northwestern Europe 
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(Weaver et al., 2003). In the Jazmurian playa, southeast 

of Iran, increased fluvial inputs coupled with a low 

abundance of evaporite sediments indicated a greater 

influence of the Indian Ocean Summer Monsoon 

(IOSM) between 14 and 13.2 cal. ka BP (Vaezi et al., 

2019).  

Younger Dryas (12.7 to 11.6 ka BP) is one of the 

abrupt events of climate change in the Late Ice Age. At 

this time, the climate in the northern hemisphere became 

colder (Cuffey and Clow, 1997). The Iranian Plateau 

experienced dusty dry climate (Mayewski et al., 1997; 

Sharifi et al., 2015; Vaezi et al., 2019) in a same time. In 

contrast, the Jazmurian playa was dry and dusty between 

13.2 and 11.4 cal ka BP, as reflected by an increase in 

aeolian sands and the presence of evaporate minerals. 

The dust record from southeastern Iran, spanning the 

period 19 to 7 cal. ka BP, with a direct link between 

frequent occurrences of dust plumes originating from the 

Arabian Peninsula and North Africa and rapid southward 

shifts of the westerlies associated with changes in the 

winter stationary waves during the Younger Dryas, and 

the 8.2 ka BP event (Safaierad et al., 2020). 

The Holocene is subdivided into the lower, 

middle, and upper Holocene parts (Walker et al., 2012), 

indicating that the boundary between the lower-middle 

Holocene and middle-upper Holocene are 8.2 and 4.2 ka 

BP, respectively. Such events have affected on the rise 

and collapse of human societies on the occupation of the 

north central plateau of Iran (Fazeli Nashli et al., 2022). 

The warmth of the Holocene climate permitted the 

growth of plant and animal species susceptible to 
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domestication, which led to the existence of rural life in 

the Holocene (Roberts, 2002). As mentioned above 

Evidence suggests that the sudden climate changes 

during the Holocene may have an important and 

transformative role in the rise and fall of human 

civilizations (Cullen et al., 2000; De Menocal, 2001; 

Brooks, 2006; Riehl, 2009). 

During the early Holocene, high solar insolation 

and orbital-scale teleconnections (Fleitmann et al., 2007; 

Gupta et al., 2003; Overpeck et al., 1996) led to melting 

the ice sheets and increase the sea level and temperature. 

During this period the Iranian Plateau experience humid 

condition with different timings of peak of humidity in 

different region of it (Vaezi et al., 2019; Sharifi et al., 

2015). In the SE Iran, period of strong IOSM activity 

during the early Holocene, coincide with higher fluvial 

input c. 11.4 cal. ka BP. The early Holocene in southeast 

Iran was wetter than other analogs in south Asia because 

of inputs from both IOSM and Mid-Latitude Westerlies 

(MLW). Several intense dry periods with sharp increases 

in aeolian inputs occurred after the early Holocene due to 

the southward migration of the Intertropical 

Convergence Zone. Based on the dating analysis, the 

west of the Iranian Plateau has experienced humid 

climatic conditions, at least from the last part of the early 

Holocene (11.7 to 8.2 ka BP) to the first part of the 

middle Holocene (8.2 to 4.20 ka BP; Sharifi et al., 2015). 

In western and Central Iran, the transition period 

occurred from dry and dusty conditions during the 

Younger Dryas (YD) to a relatively wetter period with 

higher carbon accumulation rates and low Aeolian input 

during the early Holocene (9–6 ka BP). This period was 
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followed by relatively drier and dustier conditions during 

the middle to late Holocene, which is consistent with 

orbital changes in insolation that affected much of the 

Northern Hemisphere (Sharifi et al., 2015). The 

geochemical fingerprint of dust particles deposited 

during the low-flux, early Holocene period (11.7–6 ka 

BP) is distinctly different from aerosols deposited during 

high dust flux periods of the Younger Dryas and the 

mid-late Holocene (6 ka BP–present) (Sharifi et al., 

2018). 

The southeastern Iran sites such as Tepe Yahaya, 

Tepe Gaz Tavila, Tal-i Iblis and Tepe Gav Koshi west of 

the Jebal Barez Mountains in western Kerman Province 

and also Tal-e Atashi shows the earliest agriculture 

villages in southeastern Iran from the seventh to the sixth 

millennium BCE. One of the ancient pieces of evidence 

of being wet from the early Holocene was an ancient site 

of Tal-e Atashi (Hill of Fire). The Tal-e Atashi site is 

located 30 kilometers east of the new city of Bam and is 

a suggested timeline for the first period of settlement in 

Tal-e Atashi at the end of the sixth millennium and the 

first half of the fifth millennium BC. According to 

observations, the site has a large habitat of about 5.7 

hectares depending on the Prehistoric culture without 

pottery (Garazhian and Rahmati, 2012; Garazhian, 2009, 

Mutin et al., 2020). 

Geological and geochronological data combined 

with archaeological and historical data indicate the 

existence of an immense lake (Figure 3), in the same 

order as the Aral Sea, in the northern part of the Central 

Iranian Plateau end of the Pleistocene-early Holocene 
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period (between MIS 2 and 1). This lake most likely 

existed during the previous interglacial MIS 5e period as 

well, which experienced dry periods during which it 

desiccated as well as wet periods during which it was 

filled again (Nazari and Ritz, 2019). 

The most ancient evidence of humidity in the 

first part of the middle Holocene is the presence of 

archaeological sites in the present warm and dry range, 

such as the first settlement. Gav Koshi is located in the 

northwest of Jiroft date back late seventh millennium 

BCE, indicates the route of early formers to  the 

subcontinent and the archaeological site of Tal-e Atashi, 

related to the late centuries of the 6th millennium and the 

first half of the 5th millennium BC, 30 km east of the 

new city of Bam support full sedentary societies in the 

edge of Kavir (Garazhian and Rahmati, 2012; Garazhian, 

2009, Mutin et al., 2020, Shakouei et al., 2022) as well 

as the Sialk site—the lowest settlement back to 6000 to 

4900 BC—in the southwest of Kashan (Soltysiak and 

Fazeli Nashli, 2010; Marghussian et al., 2017, Fazeli 

Nashli and Nokandeh 2019, Fazeli Nashli et al., 2023) 

has left the favorable climate conditions in the Central 

Iranian Plateau. Humid climatic condition in the 

Sassanid period was confirmed in many studies (e.g., 

Djamali et al., 2009; Stevens et al., 2001, 2008; 

Wasylikowa and Witkowski, 2008). 

The presence of certain natural and cultural 

markers in the area reflects the different environmental 

and climatic conditions of the past. One of the 

archaeological markers is the high density of sites. These 

settlements are proof of climatic, environmental, and 
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water resources sufficient for them in the past (see 

Figure 1). Back to the north central plateau, the ancient 

site of Sialk southwest of Kashan, whose lowest levels of 

settlement dates back to 6000 and ended 4900 BCE 

(Soltysiak and Fazeli Nashli, 2010; Marghussian et al., 

2017) shows the favorable climatic conditions on the 

north Central Iranian Plateau during the sixth 

miilennium BCE. 

One of the questionable areas is Lake Mirabad, 

which despite its short distance from Lake Zarivar 

experienced drought in the latter part of the early 

Holocene and the first part of the middle Holocene 

(Stevens et al., 2006; Griffits et al., 2001). However, the 

shortest interval dependent on humid climatic conditions 

obtained from various studies For Lake Zarivar, covers 

8.95 to 6.87 ka BP, even with the in-depth study of areas 

such as Lake Parishan, the desert of Mighan, Nimblok 

Khorasan or Neur Lake, the humid climate in the latter 

part of the early Holocene and the first part of the middle 

Holocene were visible (Figure 3). 

In the early Holocene, there was little or no 

spring rainfall due to the northward expansion of the 

descending air in subtropical high-pressure over Iranian 

(Djamali et al., 2010). In the middle Holocene, the 

increase in spring rainfall and the shortening of summer 

droughts enabled oak trees to grow (Djamali et al., 

2010). Based on OSL ages, the period of ongoing fluvial 

incision began soon after 8200 BP (Fattahi et al.,2007). 

Detailed records of lakebed deposition in the presently 

arid interior of Iran are rare, though the available data 

indicate highest level of the lake at 9 to 7 ka BP from SE 
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to NE Iran (Walker et al., 2012). The major periods of 

Holocene landscape development hence correlate with a 

period of time where water was more abundant than at 

present, with the incision of rivers into thick alluvial 

deposits possibly occurring due to a combination of 

decreased sediment supply and high levels of 

precipitation and with the formation of inset river 

terraces possibly responding to century-scale fluctuations 

in precipitation. The increased temperature in the 

Northern Hemisphere, inferred by geochemical data at 

the beginning of the Holocene, best explains the change 

from the Younger Dryas high stand to early Holocene 

low stand conditions (Aubert et al., 2017).  

About 8200 years ago, in the early Holocene, an 

unexpected phenomenon known as the event of 8.2 ka 

BP was first detected on the Greenland ice cores. 

Scientists have shown that the temperature has dropped 

to 3.3 degrees Celsius over two decades (Alley et al., 

1997). The event of 8.2 ka BP in Iran, from the north in 

the central Alborz to the south in the Central Plateau, 

based on absolute dating (e.g., Nazari, 2006; 

Hollingsworth et al.,2010; Ritz et al.,2012; and 

Barzegari et al., 2017), could be detected by inherited 

ages which measured from the cosmological and 

luminescence age analysis (Rizza et al., 2011; Le Dortz 

et al., 2009, 2011, 2012; and Nazari et al., 2014). The 

first wave of early farmer to the central plateau of Iran 

and further to the northeastern of Iran started from c. 

7200 BCE but a remarkable population movement 

within the region coincidence with the end of RCC 8.2 

ka (Flohr et al., 2016, Fazeli Nashli et al. 2023b, in 

press). It seems such farmer villages settled on the edge 
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of alluvial fan from one side and also based on the 

current information freshwater resources surrounded the 

lower parts of alluvial plains.  

Similar to the Great Kavir (i.e., desert in Persian), 

the Central Iranian Plateau is covered mostly by 

quaternary alluvium deposits. In the western part of 

Dasht-e Kavir, the area which contains the Dasht-e Kavir 

depression in the east, the Aran-Qom depression in the 

west, and the Garmsar depression in the north (Figure 1 

and Figure 3) as the low current lands, the old alluvial 

cones (Pleistocene) (Emami, 1991; Vahdati 

Daneshmand, 1991). The absence of archaeological 

remains dating back to the second millennium BC 

suggests that the lake rose in the late Bronze Age (NB / 

pre-Islamic archaeological remains are confined to the 

edge of the ancient lake). However, the existence of 

cultural remains from intermittent human settlements in 

the Iron Age within the area of the former lake suggests 

that there may have been a period of drought again. 

Precipitation sources in SE Iran changed from a 

monsoon-dominated regime to one influenced mainly by 

the MLW during the late Holocene (Vaezi et al., 2019). 

However, in the Jiroft area, due to human clearance and 

intensified agro-sylvo-pastoral activities, and climatic 

factors, the land cover shifted from open xeric 

scrublands to a more open degraded landscape. The 

principal human occupation was cereal cultivation and 

herding (Gurjazkaite et al., 2018). It is likely that during 

the more arid periods, communities retreated and 

abandoned agriculture, facilitating successional 

processes. The latter period which started with the rule 
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of the Persian empires (550–650 BC), and continued 

through the Islamic era, coincides with intensive human 

activities and the highest degradation of vegetation 

(Gurjazkaite et al., 2018). 

In the late Holocene, two cold and humid periods 

are identified: first of all, the colder and more humid 

period from 2.9 to 2.3 ka BP coincided with the Iron Age 

(Gutierrez – Elorza and Pena– Monne, 1998). This 

period, which is synchronized with the Medes kingdom, 

and the Achaemenid Empire, also recorded as very wet 

period coeval with extensive agricultural activity in the 

Jiroft Valley (Vaezi et al., 2022). There is no doubt that 

the Iranians have experienced a humid climate, at least in 

part, since the Sassanid dynasty. For example, humid 

climatic conditions can be confirmed by the first stage of 

large-scale arboriculture (1.5 to 1.25 ka BP) in the 

Almalo range (Djamali et al., 2009b). Recently Vaezi et 

al. (2022) have shown that humid condition governed 

southeastern Iran between 1.6 and 1.3 ka BP coincide 

with the Sassanian Empire. 

The second one from 1300 to 1600 AD (Calkin 

and Young, 2002) which is named as the Little Ice Age 

(McFadden and McAuliffe, 1997; Gutierrez et al., 1998; 

Gutierrez - Elorza and Pena-Monne, 1998; Calkin and 

Young, 2002). Between the two mentioned cold periods, 

the second Holocene warm period dominated, followed 

by the last warmed period from the 16th century until 

today (Calkin and Young, 2002). 

Concerning the paleoclimatological study, the 

last glacial period peaked at ca. 21 ka BP (Ebrahimi and 

Seif, 2016). The process of gradual global warming that 
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began around 18,000 BC accelerated to about 12,000 BC 

(Bryson and Bryson, 1999; Roberts, 2002). This 

widespread climate change provided the basis for the 

Neolithic Revolution and the emergence of rural life 

(Darabi, 2022). The Holocene began at nearly 12 ka BP, 

after glaciers melted in late retention and warming 

(Cuffey and Clow, 1997). The warmth of the Holocene 

climate permitted the development of plant and animal 

species susceptible to domestication, which led to the 

emergence of rural in the Holocene period (Roberts, 

2002). Three theories are suggested about the Quaternary 

climatic conditions in Iran: 
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Figure 3: (Up) General map of the Paleo-Shores (brown and blue 

contours) in the northern half of the Central Iranian Plateau showing 

the area covered by an immense ancient lake (see Section 0 for more 

details). Orange and blue contours denote the altitudes of 1015 and 
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1020 m, respectively. Brown dashed lines represent the topographic 

profiles in Figure 11. (Bottom) Summary of the climatic conditions 

in Iran (A: Arzhan Lake; J1-3: Jiroft/Konar Sandal peats; Jaz: 

Jazmurian Playa; N: Neor Lake; S: Sialk; U: Lake Urmieh; Z: Lake 

Zarivar).  

4- Archaeology of the Central Iranian Plateau 

Based on archaeological data and information, 

the history of the Iranian Plateau 300 ka BP can be 

divided into following periods of Lower Paleolithic, 

Middle Paleolithic, Upper Paleolithic, Epi-Paleolithic, 

Neolithic, Chalcolithic, Bronze and Iron Age (Fazeli 

Nashli et al., 2022, Matthews and Fazeli Nashli., 2022). 

We very briefly describe the sequences of chronology of 

the region from the Middle Paleolithic period onwards. 
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4-1-The Middle Paleolithic (250 to 40 ka BP) 

In the northern part of the Central Iranian 

Plateau, evidence of Middle Paleolithic period is evident 

in some places such as Chahjam south of Damghan, 

Mirak south of Semnan, Sufiabad southwest of Semnan, 

Moghanak and Ochunak in the Damavand Plain, 

Sepiddasht (Bouin Zahra), Nargeh, Zaviyeh and Arasanj 

in the desert of Qazvin, Hollabad, Niasser, Kaftar 

Khoon, Ghale-Goshe, Masileh and Thappe-Mes in the 

west of the desert of Kavir (Figure 1). Recent research 

program in Mirak southern of Alborz Mountain support 

the possibility of Paleolake in the southern of Mirak 

Middle and Upper Palaeolithic period in the Damghan 

region (Kharazian et al., 2002), (Appendix: Table 4). 

4-2- The Upper Paleolithic and Epipaleolithic (40- 18 

ka BP to 12 ka BP) 

Archaeological data indicate a marked decline 

during the Upper Paleolithic settlements on the Central 

Iranian Plateau (Vahdati Nasab, 2015). Some Upper 

Paleolithic sites identified in the Central Iranian Plateau 

are Delazian, Sufiabad on the northern edge of Kavir, as 

well as Sefidab, Hollabad, and Ghale-Goshe (Bardia) in 

the west (Figure 1) (Shidrang, 2009 and 2014 Vahdati 

Nasab et al. 2019; Matthews and Fazeli Nashli., 2022). 

Epipalaeolithic sites include at several sites along the 

northern and western fringes of the Iranian central 
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plateau, including Delazian, Chah-e Jam, Soofi-Abad 

and Bardia, (Appendix: Table 4).  

4-3- From Neolithic to the Iron Age 

So far, the earliest farmers and herders came to 

the two key regions of the north central plateau and the 

northeastern Iran around 7200 BCE in a land-locked 

basin, endemically semi-arid to arid region with a 

sophisticated architectural layout, an agriculture staple-

based economy with a simple irrigation system, 

complexity in mortuary practices, flow of information 

exchanges, intensity of interaction, interregional 

interaction and long-distance trade. The time range 

between 7200 to 5200BCE is the last episode of 

Neolithic period with the progress of subsequent 

economic, social and political developments during the 

later pottery Neolithic. During the Chalcolithic periods 

people went on deep social inequality and emergence of 

urban layout all support progressive societal 

development (5200-3000 BCE). The Bronze Age in Iran 

covers from 3000 and ends 1250 BCE (Matthews and 

Fazeli Nashli, 2022; Fazeli Nashli et al., 2022). The time 

range of Iron Age start from 1250 and ends 550 BC. This 

period is divided into three eras: Iron I (1250 to 1050 

BC), Iron II (1050 to 800 BC), and Iron III (800 to 550 

BC). From the Neolithic to the Iron Age, this region 

featured with social evolution, rise and fall of societies 

which mostly related to the environmental crisis both 

regionally and globally (Appendix: Table 5). 
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5- Lake Saveh 

The ancient manuscripts of Iran are full of 

legends whose scientific study can open many facts 

related to the historical and natural evolution of Iran. 

One of these stories is the legend of Lake Saveh. 

Examination of the available manuscript on Lake Saveh 

reveals that during the last millennia, there was a lake in 

the Saveh region which dried out around the time of the 

birth of the Prophet of Islam in the last years of the 

Sassanid dynasty in Iran. Examples of documents that 

refer to Saveh in the pre-Islamic era: The Travel Book of 

Marcopoulos in the fourteenth century (Polo, 1926), the 

Poutinist Plateau (223-187 BC), as well as the road guide 

Isidore (first century BC). In addition to these 

documents, there are artifacts from pre-Islamic 

archaeological sites in the Saveh region (e.g., Qiz Ghale 

or Temple of Anahita, the goddess of fertility and 

healing, wisdom and water, see Figure 13), which confirm 

the pre-Islamic civilization along the shoreline of where 

we propose Lake Saveh to have existed. 

5-1- History of Saveh region 

Saveh region is located between major cities such 

as Hamedan and ancient Ray with al various historical 

periods, it has been part of Hamedan and sometimes 

Ray. Given the prehistoric ancient sites, it can be said 

that Saveh has its roots in previous millennia. The 

evidence shows that this area was very populated and 

was part of the Median central state—i.e., areas that 

range from the north to the Aras River and the Alborz 
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peaks in the south of the Caspian Sea—from the east to 

the salt desert of the Kavir Plain and from the west and 

south to the Zagros Mountains, including Azerbaijan, 

Kurdistan, and Iraq Ajam( old synonym word which 

refers to the western part of Central Iran) and 

subsequently an integral part of governments such as the 

Achaemenians, Parthians, and Sassanids (Diakonov, 

1966; Azkaie, 1990). The existence of an ancient castle 

of Asiaabad, which is a very large castle near the city, 

shows the history back at least to the Sassanid period 

(Rezvani, 2007; Rezvani and Vahdati Nasab., 2010). 

The archaeological sites of each area are 

considered some of the most enduring evidence of 

civilization and its historical antiquity. According to 

Azkaie (1990), the name ‘Aaveh’ has an ancient history 

dating back to medieval times and is, in fact, the 

distorted Greek ‘Abakhine’ or ‘Abakine,’ ‘Abakeh’ or 

‘Epake,’ and ‘Avakeene.’  About the village of Qardin in 

the history book of Qom (Ashari Qomi, 1982) is written: 

When King Keikhosrow reached Mount Andes and 

Mahin, he founded the village of Qardin. Tariznahid is 

attributed to the Godarz dynasty, and Elvir is located in 

the Kharghan section northwest of Saveh, and according 

to the evidence, it can be attributed at least to the 

Medean and Achaemenid period (Amirhosseini, 2011). 

Historical manuscripts referring to the post-Islamic 

Saveh are abundant. as a first reference, the name Saveh 

appears in manuscripts from the Islamic period of the 6th 

century AD which referred to the lake of this region. 
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5-1-1-Post-Islamic Saveh 

Historical manuscripts referring to the post-

Islamic Saveh are abundant. The name Saveh appears in 

the writings of the Islamic period from the sixth–seventh 

century AD. Abu Hanifa Davood Dinouri in Akhbar ol-

Tawal (nineth and tenth century AD) and Gardizi in the 

History of Gardizi (11th  and 12th century AD) while 

telling the story of the Abu Muslem uprising following 

the death of Nasribne Sayar, the last Umayyad governor 

in Saveh in the 8th to 9th century AD. Ibn Faghih in al-

Baladan (9th century AD) mentioned Saveh as one of the 

villages of Hamadan, and Ibn Fazlan mentioned Saveh as 

the “city of Saveh” in his travelogue (930 AD) 

(Mokhtari, 1995). 

Ibn Hoghel, a fourth-century AH (tenth century 

AD) tourist, said: 

‘... distance from Hamadan to Saveh is 30 

Farsakh (~187km), and Saveh is a clean and good city 

through Iraq (refers to western part of the Central 

Iranian plateau), which has a lot of camel and most of 

the pilgrims go to Hajj with them, because people there, 

are cameleer taking the people of the beyond the river 

(Central Asia) to Mecca and it is from Saveh to Rey’ 

(Ibn Hoqhel, 345 AH; 966 AD) (Appendix: Table 5).  

Hamdullah ebne Abi Bakribne Mohammad ibn 

Nasr Mostofi Qazvini, the historian from fourteenth 

century AD in Nezhat al-Quloob, expresses the 

following of Saveh name: 
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"Saveh is an Islamic settlement… and first on 

that land was the lake. On the night of Muhammad’s 

birth, the lake’s water was submerged, and it was from 

evangelism! And they built a city on that land whose 

origin is unknown", (Mostofi Qazvini, 1957). 

In recent centuries, European travelers and 

Orientalists have sometimes referred to the city of Saveh 

in their writings. One of them is German Adam Olearius, 

who also crossed Saveh from Sultanieh (Zanjan) to 

Kashan and painted a beautiful picture of the city’s 

exterior (Olearius, 1989). The Iraq Ajam (refers to the 

western part of the central Iranian plateau) travelogue, 

which describes the Nassereddin Shah’s travel to the 

central Iranian provinces, also mentions Saveh. 

5-1-2-The Etymology of Saveh 

In etymology, the term Saveh could relate to 

water, as some people in Saveh say that Saveh is actually 

‘Se Aaveh or Abeh’ derived from ‘Oe,’ which locally 

means water (Nahchiri, 1992). Therefore, it is most 

likely called ‘Abe’ or ‘Aaveh’ because of the water in 

the distant past in this region (Alviri, 2001). It is strongly 

mentioned in Borhan that the city was named after 

Torani hero, a relative of Kamus Koshani who was 

called ‘Saveh Shah’ and killed in the battle with Rostam 

(Kholf Tabrizi, 2001). Some experts also refer to the 

name of the Saveh city as ‘Se-ab / Se-aw,’ formed close 

to a collection of three rivers (water) which the name of 

the city is associated with them: 1) Vafargan river in the 

south of the current city of Saveh; 2) Mazalghan river 
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crossing the central part of Saveh Plain; 3) Shoor River 

which flows in the northern part of Saveh (border 

between Tehran and Saveh) (Amir Hosseini, 2011). 

The name of Saveh is stated in Dehkhoda’s 

dictionary: The name of a famous city in Iraq (Iraq 

Ajam: old synonym which refer to the western part of 

Central Iran), and it is said that there was a lake where 

one person drowned every year to protect them from 

flooding, and on the night of the birth of the Prophet 

Muhammad, the lake dried out. 

5-1-3-The Etymology of Saveh 

Reference to the existence of a lake in the Saveh 

area was first mentioned in the history of al-Rosol al-

Muluk by Muhammad ibn Jarir Tabari in 260 AH. 

Tabari quotes Hani Mahzouni as saying: ‘Hani 

Mahzouni who lived one hundred and fifty years, has 

been narrated, Ivan Kasra trembled on the night of the 

birth of the Prophet Muhammad, and fourteen gaps fell, 

and a Persian fire extinguished which had the light up for 

thousand years and the Lake Saveh plunged ...’ (Tabari, 

1972). 

In the history of Yaqubi, written by Ahmad ibn 

Isaac Yaqubi, on the night of the birth of the Prophet 

Muhammad, the gaps of Ivan Kasra collapse, the Lake of 

Saveh dries up, the thousand-year-old fire of Pars 

burning turns off, and the Zoroastrian princess sleeps and 

sees the slender camels slinging the fat Persian horses 

across the Dejleh (Yaghoubi, 2003). 
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Zakaria Ibn Muhammad ibn Mahmoud Qazvini 

wrote in the works of Alabad and Akhbar al-ebad (14th 

century AD): ‘It is a famous city located on the desert 

and close to the lake that dried out on the birth night of 

the Prophet Muhammad and I saw the position of that 

lake where the barley was cultivated, and some elders 

said that there were some ships on that lake’ (Qazvini, 

1994). 

But Ja’far ibn Mohammad ibn Hassan Ja’fari has 

also mentioned the story of the lake of Saveh and its 

drying out to the birth time (6th century AD) of the 

Prophet of Islam in Yazd history (15th century AD). He 

describes the expansion of Lake Saveh in the Sassanid 

period and in much of Central Iran from Hamedan to 

Yazd. 

5-2- Geological evidence of the ancient lakes in the 

Kavir desert region 

Based on facies analysis in the west of Zavieh, 

Djamali (2002) showed that Lake Saveh, at least in this 

small range, is not a large lake, but it has been a water 

ecosystem where sedimentation has taken place in lakes, 

swamps, ponds, canals, and floodplains of river systems. 

Okhravi and Djamali (2003) reviewed historically 

ancient Lost Lake Saveh. They stated that the co-

ordination of topographic and shorelines indicates that 

the eastern parts of the Zarand basin are capable of 

forming a water basin and are likely the most probably 

place for an ancient Lake Saveh (see Figure 3).  



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

36 

Despite current dry climate conditions, many 

desert basins present morphological and stratigraphic 

evidence that suggests basins like the Great Lakes of the 

past (Snyder and Langbein, 1962; Mifflin and Wheat, 

1979; Williams and Bedinger, 1984). The surface area of 

ancient lakes is a key variable in the assessment of 

paleoclimatological conditions (Sack, 2009). 

Geomorphological studies (Nazari et al., 2021; 

Jarahi, 2021) show that the northern half of what is now 

the Central Iranian Plateau included a large lake, and its 

remains can be seen in the form of various playa 

throughout the desert. Lake terraces (Fan et al., 2014), 

analysis of sediment profile and lake evidence (Sack, 

2009), ancient hills and pottery kilns (Dolukhanov et al., 

2010; Krivonogov et al., 2014), topographic position 

(Hutchinson, 1957; Reeves, 1968), gully set and baseline 

change (Goudie, 2003), and Local names (Saffari et al., 

2014) are some of the most important and significant 

morphological factors that could be associated with an 

ancient lake. 

6- Reconstruction the Paleo-shorelines 

From a synthesis of geological and 

geochronological data combined with archaeological and 

historical data, we show that the northern part of the 

Central Iranian Plateau corresponded to a huge lake 

(Figure 4), at least as large as the Aral Sea, at the very end 

of the Pleistocene-early Holocene period, there are c. 16 

Ka, at the transition between marine isotope stage MIS 2 
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and 1. The morphological and stratigraphic markers of 

this ancient lake are still visible in some areas of the 

Central Iranian Plateau, especially in the Kavir desert, 

the Qom-Aran desert, and the region of Masileh. 

Moreover, the morphological, archeological, and 

historical data allow reconstruction of its evolution 

during the past 15 ka BP. These various data allow 

showing that this huge lake (which most likely also 

existed during the previous interglacial MIS 5e period) 

experienced dry periods during which it gets evaporated 

and wet periods during which it was filled again. Indices 

showing the presence of the lake around 16-14 ka BP are 

ancient shorelines located at an altitude of c. 1100 m 

found in many places around the current Great Kavir 

depression. 

The spatial distribution of archaeological and 

historical data indicates the drying out of the Masileh 

Basin, in a region higher than the heights of the Kavir 

Desert. We believe that the Masileh Basin has survived 

to the Sassanid Empire. The eastern part of the Kavir 

Basin had dried out earlier. The lake of the Masileh 

Basin (the Great Salt Lake and the Howz-e Sultan 

basins) probably corresponds to the ancient Lake of the 

Saveh which is mentioned in the old myth. 

Ancient sites’ locality regards the height of the 

Paleo-shorelines. The Late Neolithic landscapes (6000-

5200 BC) are above the Paleo-shore with a height of 850 

m. It is interesting to parallel with the Neolithic 

landscape in the Ararat basin situated 800 km NW, 
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where a lake existed in Late Neolithic and its shoreline 

varied in the elevation range of 833 - 865 m, 

(Karakhanyan et al., 2022). 

Anyway, in the Iranian Plateau, the areas of 

Cheshmeh Ali (Fazeli Nashli et al., 2014), Tappe Pardis 

(Fazeli Nashli et al., 2010), Sialk North (Fazeli Nashli et 

al., 2009), Sadeghabadi (Valipour, 2011), the Qareh 

Tappe Qomrood area (Kaboli, 1999) and the Qeshlagh 

Agh Tappe site (the Cultural Heritage Monuments; 

http://iranshahrpedia.ir) exits in this area, which 

indicates that before settling in these areas, the water 

level of Lake Central (Central Iranian Plateau Grand 

Lake) had dropped below 855 m. The Chalcolithic and 

Iron Age zones in the Tehran Plain extend over the 

altitude of 820 m and, in the Qom Plain, over 850 m, and 

at the end of the Sassanid sites of the Tehran Plain and 

Qom, they extend over 820 m. Accordingly, the water 

level (about 8.2 ka BP) has fallen below 855 m before 

settlement in Neolithic sites, which we can consider the 

shoreline lower than 855 m. 

The archaeological sites of the Qom Plain did not 

reach an altitude lower than 855 m (Figure 2) until the 

Sassanid period. This distribution diagram of an ancient 

site may indicate the existence of a natural factor that did 

not exist and not allowed the expansion of the former 

colonies until the Sassanid Period at altitudes below 855 

m in the Qom Plain. The settlements spread during the 

Transitional Chalcolithic Period (4300–5200 BC) in the 

Tehran Plain and reach levels as low as 850 m. Due to 
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the morphology of the Central Iranian Plateau, we can 

assume that there was a closed water basin to the west of 

the region, namely Salt Lake and Howz-e Sultan basins. 

The eastern part of the region was unloaded earlier than 

the western part, while the western part could have been 

unloaded independently to survive. 

The Salt Lake and the Howz-e Sultan basins 

(Figure 2 & Figure 4) which are near Saveh, are 

themselves a sub-area of the northern half of the Central 

Iranian Plateau. It is located to the west of this area and 

has a higher height than the eastern part of the area. 

Despite the evidence of paleo-shorelines in both parts, 

and although these basins have the general conditions of 

a lake basin, there are disturbances in parts of both 

basins that prevent the closure of both basins. 
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Figure 4: Map showing the western part of the ancient Lake Central in the Central Iranian Plateau. The colored 

arrows highlight the dating samples and their locations, Qiz Gale (Anahita temple) is located at the altitude of 

1250m. 
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However, it should be noted that despite these 

disturbances, the two basins reach a specific height 

where traces of coasts are found below these heights are 

completely closed (for Lake Central, 865 m, and for the 

submarines Salt Lake and Howz-e Sultan basins 810 m) 

But the closure of the basin in the upper levels in both 

basins, where evidence of paleo-shorelines is present in 

the highlands, has been overlooked by the disturbances. 

Thus, disturbances may have occurred after the 

formation of the lake and have caused water levels to 

drop. 

We reconstructed the topographic contours 

utilizing the SRTM Digital Elevation Model (DEM) with 

a 30 m (1-arc) resolution (Farr et al., 2007) in order to 

find the location of the Paleo-shores that match the 

topographic contours (Figure 3) at different levels, which 

is presented as a series of paleo-shores along their 

height, indicating Figure 1, Figure 5 & Figure 6. 
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Figure 5: a) Map view of the L-1, reconstructed based on the 

topographic data, on the hillshade SRTM DEM 1-arc (Farr et al., 

2007). Yellow lines illustrate the paleo-shorelines’ remnants (see 

Figure 10). Orange lines represent the contours. Red, green, and 

blue triangles indicate the Paleolithic and prehistoric sites (see 

Figure 1 for the abbreviations). Horizontal and vertical dashed blue 

lines denote the profiles in panels b and c, respectively. b) W–E 

topographic profiles (1, 2, and 3) across the L-1. c) N–S topographic 

profiles (4, 5, 6, and 7) across the L-1. 
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Figure 6: Map view of the reconstructed L-2 (a), L-2 (b), and L-3 (c) on the hillshade SRTM DEM 1-arc (Farr et 

al., 2007). Yellow markers represent the remnants of the paleo-coastlines. 
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6-1-Determining the age of paleo-shorelines  

Determining the age of the lake sediments at each 

level defines how the water level drops due to the large 

difference between the shores. To determine the age 

range of the banks, we obtained Optical Stimulated 

Luminescence (OSL; Figure 7) and radiocarbon (14C) 

samples from the alluvial deposits associated with the 

paleo-shores (Figure 4). 

 

 

Figure 7: OSL and 14C sampling in the site S3 location, south east of 

Tehran, highlighted in Figure 4, Table 1 and Table 2. 
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In order to complete the studies and for the 

temporal reconstruction of the basin, due to the 

difference between the probable subsidence rate in the 

center of the basin and the probable uplift rate on its 

banks, the sedimentation of deposits and separate strata 

in the core drilled in the Namak lake in the north of 

Kashan was performed (Figure 8). Previously, these 50-

meter cores were drilled in order to explore the mineral 

resources of potash (Figure 8a). 
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Table 1: Results of the age determination of alluvial sediments associated with the Paleo-shorelines by optical 

luminescence (OSL) method. 

 

Sample Longitude Latitude Height (m) Age (years ago) 

B-01-2016 52.0702° E 33.7435° N 975 7020 ± 270 

Z-02-2016 52.5368° E 33.4621° N 962 6940 ± 740 

S1-B 53.7663° E 32.4143° N 1105 11320 ± 650 

S-3 51.6848° E 35.5272° N 1070 930 ± 180 

S-4 50.3124° E 34.8830° N 1015 1300 ± 110 
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Figure 8: Exploration cores (a) and a view of superficial evaporitic deposits in place of drilling (b) in Salt Lake, NE 

Kashan, and an example of the log description from Borehole D6 after Feasibility Study of Iran Namak Lake 

Preliminary Economic Assessment, KUMMIDCO 2018 (right panel) and its corresponding ages (see Table 2) 
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The 3 obtained radiocarbon ages (Figure 8 & 

Table 2), especially those from the summit (IR18-BD6-

01 and IR18-BD6-02) are consistent and clearly indicate 

a lake at 12315-12190 BP, i.e., ~14 ka ago; Which fits 

with Saveh and with the other dates that we have around 

12 ka (Table 1), and confirms a first filling at the MIS 

2/1 transition. 
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Table 2: Results of the age determination of alluvial sediments associated with the Paleo-shorelines by C14 

radiocarbon analysis, (Moreau et al., 2013 and Dumoulin et al., 2017). 

 

Sample Longitude Latitude Height (m) Age (CalBP) 

IR18-BD6-01 51.8205° E 34.5279° N 790 14457± 328 

IR18-BD6-02 51.8205° E 34.5279° N 790 14222 ± 220 

IR18-BD6-03 51.8205° E 34.5279° N 790 29476 ± 327 

IR18-S3-C1 51.6848° E 35.5271° N 1075 1135 ± 30 

IR18-S4-C3 50.3124° E 34.8830° N 1024 16380 ± 413 

IR18-Qz-C1 50.2089° E 34.9114° N 1250 941 ± 16 
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6-2- Estimating the disappearance water volume, and 

the cause of its disappearance 

In order to better understand the rate of decline of 

the Lake Central surface with the available shoreline 

evidence aligned with the topographic contours, we 

estimated a large difference between each topographic 

level. 

The topographic profile of each shoreline, 

derived from SRTM 1arc DEM, makes it possible to 

understand the morphological conditions of this zone. 

Figure 5 shows topographic profiles and illustrates how 

the morphology obtained from the N-S and E-W profiles 

(Figure 5b and c), as well as the position of the profiles 

in the L-1. 

According to the smallest basins remaining as a 

result of the drop in the water level, the drying out of the 

large Lake Central can be divided into three stages. The 

first stage encompasses the widest coastal range of this 

area (Figure 5 & Figure 9) and includes 5 shores with 

altitudes of 1105, 1090, 1075, 1040, and 1030 m above 

present sea level (APSL) (derived from SRTM DEM), 

passing through this stage until the second stage, the 

smaller basins L-2, L-3, and L-4 remain and may have 

formed independent local lakes (Figure 6). In the second 

stage, after the water levels of the two banks drop to 

1020 and 1015 m, the smaller L-5 basin (Figure 4) can 

continue to survive on its own (Figure 6a). In stage three, 

Lake Central contains a set of paleo-shores at 975, 950, 

855, 850, 805, 795, 765, and 745 m APSL (Figure 11). 
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Basin L-1 (Figure 5) is an independent watershed, and if 

the Central Plateau of the large lake is confined to the 

northern half of the Central Plateau with a closed basin, 

the smaller basins L-6 and L-7 can also be independent 

lake basins. 
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Figure 9: Three-dimensional reconstruction of water level drop in L-1 on hillshade SRTM DEM. Pink triangles 

show reconstructed paleo-shorelines (left). Three-dimensional reconstruction of water level drop in L-1 Lake on 

SRTM DEM, Pink triangles show reconstructed paleo-shorelines (right). 
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Figure 10: Close-up views of L-1 shoreline markers on ESRI satellite imagery (see the indicator locations in 

Figure 5a). Red arrows highlight the markers 
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Our geochronological data (Table 1) suggest that 

between the beginning of the Holocene (c. 11.5 ka BP) 

and 8 ka BP, the lake level gradually decreased by 250 

m, to reach the altitude of 850 m. The maximum 

difference in height was between 1075 and 1040 m over 

35 m, between 1015 and 975 m, i.e., between the first 

and second step over 40 m, between 950 and 855 m over 

95 m, between 850 and 805 m on the west side from 

Central Lake in the third stage of 45 m and finally 

between 850 and 765 m from the east side of Central 

Lake in the third stage at 85 m. 
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Figure 11. N-S Topographic profiles across Central Lake and 

different levels of water drop (see Figure 1 and Figure 3 for the 

location of the profiles). 
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7- Discussion 

To prove the existence of a large lake in the 

Central Iranian Plateau, the first step is to prove the 

wetter conditions (water resources of the basin’s water 

supply) in the past and to have a morphologically closed 

basin that could contain a large amount of water. Water 

resources include rivers, atmospheric rainfall, high 

groundwater levels and solid resources (snow) around 

the basin, the presence of solid resources and wetter 

climates are the most important. According to the results 

of climatic studies of the Iranian Plateau, in the 

Pleistocene and in the Holocene, the Iranian Plateau has 

experienced successive wet and dry periods. Data from 

various climatic studies on the Iranian Plateau, combined 

with dating, show that most of the data from 10 to 7 ka 

BP are available in relation to humid climates, which has 

been repeated few times in Iran. 

The quasi-altitudes and the solid resources (snow 

and ice) accumulated at altitude could be cited as the 

main supplier of water to the Quaternary lakes. So, to 

provide at least some of the Great Lakes water in the 

northern part of the central Iranian shelf, the glaciers had 

to be wider than the current one, which means that the 

water-ice balance line or limit snowfall is lower during 

ice ages, (Table 3). Long-range variations in the ice line 

between past and present glaciers are one of the few 

methods available to examine Late Pleistocene glaciers 

(Seif, 2015). 
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Table 3: Past and present elevations of the water and ice balance line (Equilibrium Line Altitude) in different 

parts of Iran (after Ebrahimi and Seif, 2016). 

Glacial Extensions 

Previous Balance 

Line 

altitude (m) 

Current Balance 

line 

altitude (m) 

References 

Central Iran / Jopar and Lalezar 3050- 3200 4550 Kuhle, 1974, 1976, 2008 

Zagros / Oshtrankuh Mountains 2950- 3050 4500 Seif, 2015 

Northwestern Iran / Iran-Turkey border, Agri Mountain 3000 4300 Sarikaya et al., 2011 

Northwestern Iran / Iran-Turkey border, Bozol Mountain 2100 3600 Wright, 1962 / Based on Cirque floor 

Zagros / Zardkooh Mountain 3000 > 4200 Preu, 1984 

Northwestern Iran / Sahand, Sabalan 3600- 3700 4500-4450 Zomorrodian-2003 

Alborz / Takht-e Soliman Mountains 3300 4100 Zomorrodian-2003 

Alborz / Damavand Mountains 3700 4500 Zomorrodian-2003 

Zagros / Zardkooh Mountains 3350 4100 Zomorrodian-2003 

Central Iran / Shirkouh and Jopar 3200- 3400 4600–4740 Zomorrodian-2003 
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Throughout the Pleistocene, snow across the 

country was 600 to 800 m lower than the current 

elevation, and the average temperature was 4 to 5 

degrees lower (Bobek, 1963). Based on a study of the 

Iranian Playas, Bobek (1963) concluded that the 

permanent altitude of the snowfall was 1800 m lower in 

the northern outer slopes of Zagros and Alborz during 

the maximum expansion of the last Ice Age period, 

known as the Wurm (Krinsley, 1970). Pedrami (1991) 

mapped permanent altitude of the snowfall of Iran in the 

late Wurm using field observations in 26 regions of the 

country, ranging from 1400 m in the Masuleh Valley to 

3200 m in Shirkouh Yazd and the Kerman Range. He 

had set the permanent altitude of the snowfall for the 

Wurm end at 2,600 m APSL in most parts of Iran. The 

Pleistocene glaciers were widespread in Iran, and at that 

time, the snow line was 600 to 1100 m lower than the 

current maximum, the average temperatures were 4 to 5 

degrees Celsius lower, and the ratio between 

precipitation and evaporation was higher (Ferrigno, 

1991). According to Ferrigno (1991), the Pleistocene 

glaciers have been reconstructed and cover twice the 

current size, which means the expansion of lake water 

supply centers after the Wurm. 

So, it makes sense to accept that the drop in the 

water level of Lake Central and climate change have 

now changed the situation in such a way that humans 

who entered the Neolithic period are moving to warmer 

and more fertile plains in the lower altitudes and settle in 

areas such as Cheshmeh Ali, Tepe Pardis, Sadeghabadi, 

Sialk, Shurabeh and Qara Tappeh Qamroud. The remains 
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of Neolithic ecosystems around the lake site in the 

northern half of the Central Plateau indicate the suitable 

environment for the formation of nuclei of civilization in 

these regions. If the water level fell from a height of 

1105 m to 975 m between 11,320 ± 650 years and 7290 

years respectively (Table 1), the annual rate of water 

level falling is about 3.2 cm per year. 

1105𝑚 − 975𝑚

11320 − 7290
=

130 × 100 𝑐𝑚

4030 𝑦𝑒𝑎𝑟
= 3.2 𝑐𝑚/𝑦𝑟 

It seems logical if one accepts that the lowering 

of the water level of the central lake and climate change 

have modified the conditions, it is that the humans who 

entered the Neolithic era moved to warmer plains and 

more fertile at higher altitudes. They prefer the lowest 

residential areas such as Cheshma Ali, Tepepardis, 

Sadeghabadi, Silk, Shurabeh and Qorhatephi Qamroud. 

become the remains of ecosystems related to the 

Neolithic era, around the site of the lake in the northern 

part of the central plateau, indicating the existence of 

environmental capacities for the formation of nuclei of 

civilization in these ranges. 

We admit the presence of water for many years 

where all of these areas have been submerged, and the 

enclosure of an ancient area that the preponderant 

element in their construction is clay and mud; even their 

dishes are made of pottery. So, all these areas must have 

been demolished on the Sassanid land (224–651 AD), 

such as Ray, Pakdasht, Varamin, and the village of 
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Qanavat Qom (see Figure 1 & Figure 4 for the ancient 

sites). Therefore, a possible explanation could be the 

heterogeneity of the basin’s topography, similar to the 

elevations and paleo-relief of the past. The paleo-relief 

model could allow older settlements to be survived even 

in times of progress and rising lake water levels. 

In addition, as a supplementary data, Contrary to 

what is seen in the eastern Mediterranean lands, the 

presence of Desert kites: dry-stone constructions 

comprising long convergent walls ending in an enclosed 

area, are known since the 1920s as hunting mega-traps 

(http://www.globalkites.fr) has been reported in Jordan, 

Egypt, Syria, Saudi Arabia as well as Armenia west of 

the Caspian and in the Kazakh desert to the east (e.g. 

Barge et al.,2015). Since the desert kite is seen from the 

eastern Mediterranean to the eastern Caspian, it is not 

wrong to expect to find a sign of this structure in the 

Iranian plateau as the only possible linkage between the 

eastern and western Caspian, when the lands of North 

Caspian were almost frozen. 

The existence of such a paleo lake in the central 

desert zone of the Iranian plateau at the beginning of the 

Holocene could be a reason for not finding any sign of 

the remnants of a Desert kite, at least at a lower 

topographic level than 850 meters! 

In order to compare old settlements and 

topographical levels, it is necessary to consider the oldest 

settlement at a given period and to examine the 
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displacement with respect to the contour lines in time, 

assuming that there was a continuous occupation in the 

areas during the periods, it is important to consider the 

new establishments that have been settled in the new era, 

as these establishments can show the change in the 

environment. Thus, the locality of the most important 

prehistoric archaeological sites should be present, from 

the Paleolithic to the Iron Age, in the northern half of the 

Central Iranian Plateau. After examining the position of 

these sites and a list of prehistoric/historical monuments, 

the elevation lines of the topographic contour were 

retrieved from the SRTM DEM. 

Due to the position of Little Fin at the height of 

1040 m, ancient Paleolithic areas (3.4 million to 250 ka 

BP) can be seen above the Paleo-shore at an altitude of 

1030 m of course, if we consider the only two pieces of 

masonry, desert-glazed and rusty, which show lasting 

weathering, and may even represent an Early Middle 

Paleolithic, it is reasonable to state that the position of 

the ancient Paleolithic sites found in the region is about a 

Paleo-shore 1105 m high, or lower than this level. 

As for the Middle Paleolithic sites (250 to 40 ka 

BP), with the exception of the Masileh area, other areas 

are located above the Paleo-shore with a height of 975 m 

if we examine them. The Upper Paleolithic areas (40 to 

18 ka BP) measure over 970 m in terms of height but in 

terms of location, were not less than 975 m related to 

Lake Central and also less than 960 m related to lake L-

6. All Epi-Paleolithic sites (18 to 12 ka BP) except 
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Alborz (Qomrud) are in an area of about 975 m, but 

according to the Alborz area, which is located west of 

the Qomrud or Anarbar river, it can be said that the Ep- 

Paleolithic areas lie above the Paleo-shore with a height 

of 855 m. 

Traces of Late Neolithic sites (6000-5200 BC) 

are visible above the ancient shores with a height of 850 

m. The site of Cheshmeh Ali is between 5260 and 4940 

BC (Fazeli Nashli et al., 2010), and Sialk North is dated 

(5894 -5725) BC. at (4982 -4973) av. (Fazeli Nashli et 

al., 2009). 

This means that before settling in these areas, the 

level of the large Central Plateau Lake was lowered 

below the shore by 855 m. The Chalcolithic zones of the 

Tehran Plain exceed 820 m, and those of the Qom Plain 

exceed 850 m. Evidence of Bronze and Iron Age sites in 

the Tehran Plain is over 820 m and, in the Qom, plain 

above 850 m. While, the Sassanid sites of the Tehran and 

Qom plains extend above 820 m. 

On the other hand, the prehistoric monuments 

that exist in the area and are considered to be a lake are 

mostly no more than a thousand years old, while those 

around the lake are over fifteen hundred years old. These 

guides are Mill Hill Gabri (Rey Fire Temple; Figure 12), 

Mill Varamin, Salt Spring (Cheshme Shore) Mill, along 

the Tehran-Qom Highway, and Mill Fortress and Mill 

Saveh further west near the town of Saveh (Qiz Ghale; 

Figure 13). 
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Figure 12: Rey Fire Temple in the south of Tehran. 
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The Saveh Qiz Ghale (Daughters’ Castle/ Anahit 

Temple) was a Sassanid fortress for the worship and 

veneration of Venus before Islam and before the drying 

out of Lake Save at the end of the Sassanids. Although 

the age obtained (Table 2) from a lingering piece of 

wood in the door hinge confirms that the castle more or 

less continued its activity in the first four centuries of 

Arab rule from Iran, i.e., probably until the lake in front 

is completely dry. 
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Figure 13: Qiz Ghale (Anahita Temple) in Saveh. The inset figure (left) indicates the lingering piece of wood in 

the castle and the measured radiocarbon date of 941 ± 16 Cal BP, (Table 2).  
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A humid climatic condition in the Sassanid 

period has been confirmed in numerous studies such as 

(Djamali et al., 2009; Stevens et al., 2008; Wasylikowa 

and Witkowski, 2008). The etymology of Saveh testifies 

to the dependence between the name of the city and the 

presence of water in this area. Based on many ancient 

hills in the Saveh region, historical documents show that 

the history of Saveh dates back to pre-Islamic times 

(e.g., Polo, 1926; Ashari Qomi, 1982; Afshar Sistani, 

1999). According to numerous references, such as the 

historical and geographic books, the existence of Lake 

Saveh, and drying out on the night of the birth of the 

Prophet of Islam (570 AD; 1448 years ago), this event 

may be studied outside the body of a legend. Another 

event that has been mentioned in several cases, in 

addition to the collapse of the Kasra Arch, the 

extinguishing of the Pars fire, as well as the drying out of 

Lake Saveh, is the flow of the water in the desert of 

SamAveh. 

It should be noted that the status of Lake Saveh 

has been assigned to varying degrees, and it is also 

evident that the existence of loopholes that have been the 

site of the formation of small and large lakes across Iran 

during different periods are based on the Quaternary 

climate change and geomorphological status of the 

Iranian Pau. Therefore, it would not be correct to 

attribute the small lakes of the Zarand region to Lake 

Saveh (Djamali et al., 2006) without dating the 

information of the deposits of the lakes in the region, 
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which determine the moment of the presence of the 

water. 

According to the travelogue Naseruddin Shah 

Qajar (The king of Iran 1848-1896 AD), in 1881 AD, 

Hoz Sultan Lake was formed by the destruction of the 

Qara Chai River dam by Amin al-Sultan (Barthold, 

2007; Mohhaddeth, 2008; Amir Hosseini, 2011). 

Qarachai is a river that originates from the western 

highlands of Hamadan and finally flows into Namak 

(Salt) Lake. The existence of a lake in the region of 

Abeh and the creation of an exit route by one of the 

Ajam kings (Ashari Qomi, 1982) could be related to Salt 

Lake and Howz-e Sultan, which had no outlet. 

Regarding the distribution of ancient sites around the 

Salt Lake and the Howz-e Sultan basins, we can admit 

that these basins were closed until the Sassanid Empire, 

and then an event (drought?) caused the Sassanid 

buildings to lie in the basins. Additionally, the lack of 

coastal evidence at a distance between 850 and 810 m 

may indicate a rapid decline in the water levels during 

this period. Therefore, it can be assumed that Namak 

Lake and Howz-e Sultan basins are in the same area as 

Lake Saveh in terms of morphology and climate; the 

conditions were met for the formation of the lake in this 

area. The presence of several fire temples around this 

basin can be attributed to the presence of Lake Saveh 

(Figure 12 and Figure 13). 

Regarding the location of Lake Saveh, one of the 

notable points is the existence of pre-Islamic monuments 
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on the shores of this area, while we also see post-Islamic 

monuments inside the lake, so a comparison between 

how historical monuments is distributed and when they 

were built. This may be a sign of the existence of water 

in this region during pre-Islamic times and of the drying 

out of the region after Islam. One of the most important 

of these historical monuments is the Caravanserai. 

Based on the location of Tepe Hissar site and 

Tepe Sialk, it can be said that the societies of Tepe 

Hissar and Sialk formed next to the Chah Jam Desert and 

Dagh-e-Sorkh Beach, respectively, which could form a 

lake in humid climates. With regard to Sialk, the age 

determination data around Dagh-e Sorkh beach also 

indicates the existence of a lake in this area while living 

in the Sialk region. So, it would not be wrong to assume 

that the people of Sialk, in addition to Dagh-e Sorkh 

beach, benefited from Lake Saveh. 

8- Conclusion   

Our synthesis of historical documents on ancient 

Lake Saveh, alongside literary descriptions, 

archaeological records, and geomorphological, 

stratigraphical, and geochronological results, leads to 

several conclusions. Settlement patterns in the Central 

Plateau of Iran during antiquity appear to have been 

influenced by climatic conditions, particularly during the 

last glacial maximum approximately 21,000 years ago. 

Following this period, temperatures increased 

progressively, accelerating around 14,000 years ago 
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(Bryson and Bryson, 1999; Roberts, 2002), as 

highlighted in the borehole log from D6 (Figure 8). After 

the Ice Age, between 12.8 and 11.6 ka BP, the Young 

Dryas introduced a colder climate in the Northern 

Hemisphere (Cuffey and Clow, 1997). Once the Young 

Dryas ended, global warming resumed, contributing to 

ice cap melting and rising sea levels. Shorelines at 

Saveh, Qom, and Tehran, dating to around 11 ka BP 

(11,320 ± 650 years), indicate a significant lake occupied 

the Central Plateau at the end of the Young Dryas. This 

lake, which likely reached its highest levels during this 

time, eventually drained due to geological changes (e.g., 

earthquakes) but maintained a central, deeper part that 

intermittently filled and dried during the Holocene 

(Ebrahimi and Seif, 2016). 

The lake's central area corresponds to Namak 

Lake, north of Kashan, where a 50-meter core analysis 

reveals a progressive sequence of wet and dry periods 

(Figure 8, Table 2). Archaeological data, including 

artifacts and monuments, correlate with the lake's 

evolution over time. Late Neolithic sites (6000 to 5200 

BC), dating around 8 to 7.2 ka BP, are found in the 

northern Central Plateau, above an ancient shoreline at 

850 m. This suggests the lake had receded to below this 

level before 7.2 ka BP, coinciding with a climatic event 

at 8.2 ka BP. A notable expansion of Transitional 

Chalcolithic sites (5200 to 4300 BC) occurred below 850 

m in the Tehran Plain, while masonry remains were 

visible in the Qom Plain near Salt Lake and Howz-e 
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Sultan basins at higher elevations. Bronze and Iron Age 

sites in Tehran are located above 820 m, with those in 

Qom extending above 850 m. These shifts in settlement 

patterns may relate to nomadic pastoralism during the 

Iron Age and the search for new grazing lands. The Qom 

Playa and Namak Lake area, being a closed basin, still 

received water from nearby rivers (Jajrud, Qarachai, 

Shoor, and Qomrud; Figure 2), which were fed by 

glaciers on surrounding hills (Figure 4). However, the 

central basin, covered by fewer glacial deposits, 

gradually dried out, leaving no traces of shorelines 

between 850 and 765 m, although remnants are visible in 

the east. This ancient paleo lake might explain the 

absence of Desert kite remnants at elevations lower than 

850 meters. 

In summary, geochronological data suggest that 

from the onset of the Holocene (~11.5 ka) to around 8 

ka, the lake level decreased by 250 m to approximately 

850 m, likely due to increased evaporation from a 

warmer, drier climate. About 8200 years ago, a sudden 

temperature drop prompted Neolithic people to migrate 

from higher altitudes to more fertile lowlands, settling in 

areas such as Sialk, Shoorabeh Hill, Gharehtappeh, 

Qomrood, and Cheshmeh Ali. The distribution of 

archaeological and historical data indicates the drying of 

the Masileh Basin, situated above the Kavir Desert's 

elevation. Evidence suggests the Masileh Basin persisted 

during the Sassanid Empire, while the eastern Kavir 

Basin dried earlier. The complex interplay of 
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environmental changes and human adaptation in the 

region continued to shape settlement patterns through 

subsequent millennia. As the climate stabilized and 

temperatures fluctuated throughout the Holocene, 

communities began to adopt more diversified 

agricultural practices, resulting in increased sedentism 

and the establishment of more permanent settlements. 

The gradual transition from a predominantly nomadic 

way of life to a more agrarian-based society can be 

attributed to the availability of resources provided by the 

dynamic lake system and surrounding river basins. 

As archaeological findings reveal, the emergence 

of these permanent settlements during the Neolithic and 

Chalcolithic periods played a crucial role in the 

formation of social structures and the development of 

complex societies. The interplay of climatic changes and 

resource availability influenced the distribution of 

populations; therefore, sites like Sialk and Cheshmeh Ali 

became hubs of cultural and economic activity, 

reflecting significant adaptation strategies to the 

environmental conditions. The subsequent eras, marked 

by the advent of metallurgy and the rise of urban centers, 

introduced new dimensions of interaction among 

communities as well as trade networks. The expansion of 

agricultural practices, particularly in favorable areas 

around the Qom and Saveh plains, facilitated the rise of 

chiefdoms, which began to exert influence over broader 

regions. Notably, interactions with neighboring cultures 

resulted in technological and cultural exchanges, thus 
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enriching the local traditions and facilitating innovations 

in tools and agricultural methods Furthermore, the 

archaeological record suggests that the fluctuating 

climate throughout the later Holocene, including periods 

of aridity and increased precipitation, directly affected 

the sustainability of these emerging societies. For 

instance, periods of severe drought likely prompted 

migrations and population relocations as communities 

sought more reliable sources of water and fertile land. 

Conversely, wet spells led to population growth and 

urban expansion, as evidenced by the proliferation of 

sites associated with the Bronze Age in the Tehran Plain 

and the proximity to the lake areas. The historical 

narrative of Lake Saveh and its surroundings thus 

reflects a microcosm of human resilience in the face of 

environmental challenges. As climatic conditions 

evolved, so too did the strategies employed by its 

inhabitants. From early hunter-gatherers to established 

agriculturalists and then toward urbanization, the 

responses of these populations to their changing 

landscape underscore a long-standing relationship with 

the environment that resonates in the cultural heritage of 

the region today. The implications of this historical 

analysis extend beyond the ancient context, encouraging 

contemporary discussions on sustainable land-use 

practices and the importance of adaptive strategies in a 

world facing rapid climate change. Understanding the 

past not only enriches our grasp of human history but 

also offers valuable lessons for addressing future 

environmental challenges, reinforcing the necessity to 
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foster a sustainable relationship with our changing 

planet. 
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Appendix 

 

Table 4: Characteristics of the Paleolithic sites in the northern part 

of the Central Iranian Plateau.  

Site Name Coordinates 
Height 

(m) 

Enclosure 

Type 
Age References 

Tang Khazagh 

34° 01' 07.75" N 

51° 17' 13.01" E 

1100 Hypaethral 
The Lower 

Paleolithic 

Biglari and 

Shidrang, 

2006; 

Biglari, 

2004a; 

Berberian et 

al., 2012 

Fin Koochak 

33° 56' 00.00" N 

51° 22' 00.00" E 

1040 Hypaethral 

The Lower 

Paleolithic 

/The Middle 

Paleolithic 

Berberian et 

al., 2012; 

Biglari, 2003 

Tappe 

Khaleseh, 

Yazi-Tappe 

36° 11' 22.00" N 

49° 10' 28.00" E 

1537 Hypaethral 
Late 

Neolithic 

Awli, 2004, 

Alef 

Moghanak 

35° 33' 54.00" N 

52° 16' 00.00" E 

1850 Hypaethral 
The Middle 

Paleolithic 

Berillon et 

al., 2007a 

 

Ochunak 

35° 35' 51.66" N 

52° 14' 57.84" E 

2050 Hypaethral 
The Middle 

Paleolithic 

Berillon et 

al., 2007b 

Masileh 

34° 45' 23.87" N 

52° 10' 15.94" E 

1065 Hypaethral 
The Middle 

Paleolithic 

Malek 

Shahmirzadi, 

1994 

Zavyeh 

35° 22' 48.59" N 

50° 34' 13.76" E 

1200 Hypaethral 
The Middle 

Paleolithic 

Heydari 

Guran et al., 

2015 

Booin Zahra 

(Aghchehdam) 

35° 36' 38.60" N 

49° 36' 36.31" E 

1880 Hypaethral 
The Middle 

Paleolithic 

Vahdati 

Nasab et al., 

2009 

Nargeh 35° 59' 31.85" N 1250 Hypaethral 
The Middle Biglari, 
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49° 37' 20.13" E Paleolithic 2004b 

Arasanj 

35° 42' 41.20" N 

50° 04' 40.20" E 

1312–

1361 
Hypaethral 

The Middle 

Paleolithic 

Massomi et, 

al, 2010 

Tappe Mes 

33° 50' 01.00" N 

51° 01' 49.00" E 

2184 Hypaethral 
The Middle 

Paleolithic 

Eskandari et 

al., 2010 

Mirak 

35° 28' 09.7" N 

53° 25' 54.6" E 

1015 Hypaethral 
The Middle 

Paleolithic 

Rezvani and 

Vahdati 

Nasab, 2010 

Sufiabad 

35° 26' 14.99" N 

53° 18' 30.78" E 

1031–

1059 
Hypaethral 

The Middle 

Paleolithic 

Vahdati 

Nasab and 

Aryamanesh, 

2015; 

Vahdati 

Nasab and 

Feiz, 2014 

Chahjam 

36° 04' 23.99" N 

54° 20' 34.67" E 

1050–

1094 
Hypaethral 

The Middle 

Paleolithic 

Vahdati 

Nasab and 

Hashemi, 

2016 

Niasar 

33° 58' 13.98" N 

51° 08' 41.78" E 

1725 Hypaethral 
The Middle 

Paleolithic 

Conard et al. 

2005 

Hollabad 

33° 34' 55.60" N 

52° 00' 17.96" E 

1200 Hypaethral 
The Middle 

Paleolithic 

Conard et al. 

2005 

Kaftarkhoon 

33° 54' 00.00" N 

51° 22' 00.00" E 

1375 Hypaethral 
The Middle 

Paleolithic 

Monochot 

and 

Mashkour, 

2010 

Delazian 

35° 29' 43.61" N 

53° 26' 40.09" E 

1050 Hypaethral 
The Upper 

Paleolithic 

Vahdati 

Nasab et al., 

2010 

Sefidab 

33° 55' 29.28" N 

51° 23' 34.69" E 

1030 Hypaethral 
The Late 

Paleolithic 

Conard et al. 

2005; 

Berberian et 

al., 2012 

Ghale-Gooshe 

1 (Bardiya) 
33° 40' 17.26" N 970 Hypaethral The Late 

Paleolithic / 

Conard et al. 

2005 
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52° 08' 07.01" E Epipaleolithic 

Ghale-Gooshe 

19 (Mina) 

33° 39' 44.71" N 

52° 06' 33.59" E 

970 Hypaethral 

The Late 

Paleolithic / 

Epipaleolithic 

Conard et al. 

2005 

Ghale Asgar 

35° 33' 06.30" N 

52° 09' 36.45" E 

? Hypaethral Epipaleolithic Biglari, 2012 

Ghomrood 

(Alborz) 

34° 43' 43.88" N 

50° 58' 17.72" E 

870 Hypaethral Epipaleolithic Kaboli, 1999 
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Table 5: Characteristics of some prehistoric sites in the northern part 

of the Central Iranian Plateau. 

Site Name Coordinates 
Hight 

(m) 
Age (Period) References 

Tappe 

Cheshmeh 

Ali 

35° 36' 24.37" N 

51° 26' 43.43" E 

1075 
Islamic, Parthian, Neolithic and 

Chalcolithic 

Fazeli Nashli et al., 2014; 

Schmidt, 1935 

Tappe Pardis 

35° 26' 08.52" N 

51° 34' 44.31" E 

990 
Partihan, Iron Age, Late Neolithic 

and Chalcolithic 

Gillmore et al., 2011 ; 

Marghussian et al, 2017 

Meimanat 

Abad 

35° 29' 47.50" N 

51° 10' 07.10" E 

1053 Late Chalcolithic 
Fazeli Nashli, 2001 ; 

Yousefi Zoshk et al, 2015 

Tepe Sofalin 

35° 18' 58.00" N 

51° 44' 06.00" E 

966 
Late Fourth Millennium to Iron 

Age III 
Hessari, 2011 

Khorvin  

35° 59' 09.61" N 

50° 49' 10.70" E 

1575 Iron Age Vandenberg, 1964 

Tappe 

Zagheh 

35° 49' 24.00" N 

49° 58' 31.00" E 

1252 
Transitional Chalcolithic (Sialk 

II) 

Moghimi and Fazeli 

Nashli, 2015 

Piryousofian  

36° 09' 35.34" N 

50° 01' 30.66" E 

1225 Early Bronze Fazeli Nashli et al., 2011 

Sagzabad  

35° 48' 59.99" N 

49° 57' 08.53" E 

1275 Bronze and Iron 

Fazeli Nashli et al., 2011 ; 

Pollard et al., 2012 ; 

Maghsoudi et al., 2014 ; 

Malekzadeh et al., 2014 

Zarbelagh 

35° 10' 12.61" N 

50° 58' 02.97" E 

1308 Iron Age II and III Malekzadeh et al., 2014 

Shamshirgah 

34° 30' 04.95" N 

50° 57' 51.03" E 

1040 Iron Age Fahimi, 2010 

Tappe 

Qabrestan  

35° 48' 56.75" N 

49° 56' 50.72" E 

1257 Chalcolithic Period 
Schmidt and Fazeli, 2007; 

Maghsoudi et al., 2014 
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Gholi 

Darvish 

34° 35' 47.47" N 

50° 55' 18.80" E 

935 Early Bronze Age and Iron Age 

Mucheshi and Tala’i, 

2012; Alibaigi and 

Khosravi, 2014 

Tappe Hissar 

36° 09' 14.60" N 

54° 23' 08.38" E 

1120 
Chalcolithic, Bronze and Iron 

Age 

Schmidt, 1937; Dyson 

and Howard, 1989 

Sialk  

33° 58' 06.51" N 

51° 24' 15.36" E 

944 & 

950 

From the Late Neolithic to the 

Iron Age 

Berberian et al., 2012; 

Soltysiak and Fazeli 

Nashli, 2010 and 2023a 

Shorabeh  

33° 56' 26.00" N 

51° 21' 43.00" E 

1066 Late Neolithic  Berberian et al., 2012 

Ebrahimabad 

36° 06' 59.06" N 

50° 14' 36.81" E 

1232 
Late Neolithic 2 and Transitional 

Chalcolithic 

Fazeli Nashli et al., 2009 ; 

Pollard et al., 2012 

Qareh 

Tappeh 

Qomrood 

34° 43' 08.40" N 

51° 03' 06.70" E 

855 Fifth Millenium BCE Kaboli, 1999 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

79 

Reference: 

 

Afshar Sistani, A., 1999. "Name Research in Iranian Cities", 

Tehran, Rosenh Publications, pp. 651, (in Persian). 

Agard, P., Omrani, J., Jolivet, L., Mouthereau, F., 2005. 

Convergence history across Zagros (Iran): constraints 

from collisional and earlier deformation. Int J Earth Sci 

(Geol Rundsch) 94, 401–419, 

https://doi.org/10.1007/s00531-005-0481-4. 

Alibaigi, S., Khosravi, S., 2014. "Some Socio- Economic 

Evidence from Iron Age Societies of the Iranian Central 

Plateau". Iran, 52 (1), pp. 53- 64. 

Allen, M. B., Armstrong, H. A., 2008. "Arabia- Eurasia collision 

and the forcing of mid- Cenozoic global cooling". 

Palaeogeography, Palaeoclimatology, Palaeoecology, 

265 (1- 2), pp. 52- 58. 

Allen, M., Jackson, J., Walker, R., 2004. "Late Cenozoic 

reorganization of the Arabia‐ Eurasia collision & the 

comparison of short‐ term and long‐ term deformation 

rates". Tectonics, 23 (2), pp. 1- 16. 

Alley, R. B., Mayewski, P. A., Sowers, T., Stuiver, M., Taylor, 

K. C. & Clark, P. U., 1997. "Holocene climatic 

instability: A prominent, widespread event 8200 years 

ago. Geology, 25 (6), pp. 483- 486. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

80 

Alviri, M., 2001, "Review of the historical geography of Ave 

Mahd Shi'ism in Iran", Omid Danesh Publications, 

Tehran, pp. 206, (in Persian). 

Amirhosseini, Kh., 2011, "Saveh in the Passage of History", 

Tehran, Raz Nahan Publications, pp. 400, (in Persian). 

Ash'ari Qomi, Hassan Ibn Muhammad Ibn Hassan, (378 AH) 

1982. "The History of Qom", corrected and updated by 

Jalaluddin Tehrani, Tehran, Tos Publications, pp. 348, 

(in Persian). 

Aubert, C., Brisset, E., Djamali, M., Sharifi, A., Ponel, P., 

Gambin, B., Azirani, T. A., Guibal, F., Lahijani, H., 

Beni, A. N., De Beaulieu, J. L., 2017. "Late glacial & 

early Holocene hydroclimate variability in northwest 

Iran (Talesh Mountains) inferred from chironomid & 

pollen analysis". Journal of paleolimnology, 58 (2), pp. 

151- 167. 

Awli, A., 2004. "Report of the first chapter of archaeological 

investigation and identification of Abhar River 

watershed (Abhar and Khorramdara cities) 

archaeological sites of Abhar and Khorramdara cities", 

Archives of cultural heritage management of Zanjan 

province, [unpublished] (in Persian). 

Azkaei, P., 1990. "Saveh Bastan", Saveh Nameh, collection of 

articles on the history and culture of Saveh, General 

Directorate of Culture and Islamic Guidance of Saveh (in 

Persian). 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

81 

Ballato, P., Nowaczyk, N. R., Landgraf, A., Strecker, M. R., 

Friedrich, A., Tabatabaei, S.H., 2008. "Tectonic control 

on sedimentary facies pattern and sediment accumulation 

rates in the Miocene foreland basin of the southern 

Alborz mountains, northern Iran". Tectonics, 27 (6), pp. 

1- 20. 

Ballato, P., Uba, C. E., Landgraf, A., Strecker, M. R., Sudo, M., 

Stockli, D. F., Friedrich, A., Tabatabaei, S.H., 2011. 

"Arabia-Eurasia continental collision: Insights from late 

Tertiary foreland- basin evolution in the Alborz 

Mountains, northern Iran". Bulletin, 123 (1- 2), pp. 106- 

131. 

Barge, O., Brochier J.É., Régagnon, E., Chambrade M.-L., 

Crassard, R., 2015. Unity and diversity of the kite 

phenomenon: a comparative study between Jordan, 

Armenia and Kazakhstan. Arabian Archaeology and 

Epigraphy 26(2): 144-161. DOI: 10.1111/aae.12065 

Barthold, V.V., 2007. "Notes on the historical geography of 

Iran", translated by Hamzeh Mardador, Tehran, Tos 

publications, pp. 272, (in Persian). 

Barzegari, A., Ghorashi, M., Nazari, H., Fontugne, M., Shokri, 

M.A. and Pourkermani, M., 2017. Paleoseismological 

Analysis Along the Astara Fault System (Talesh 

Mountain, North Iran). Acta Geologica Sinica‐English 

Edition, 91(5), pp.1553-1572. 

Benjamin, J., Rovere, A., Fontana, A., Furlani, S., Vacchi, M., 

Inglis, R.H., Galili, E., Antonioli, F., Sivan, D., Miko, S., 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

82 

Mourtzas, N., 2017. "Late Quaternary sea- level changes 

& early human societies in the central & eastern 

Mediterranean Basin: An interdisciplinary review". 

Quaternary International, 449, pp. 29- 57. 

Berberian, M., King, G. C. P., 1981. "Towards a 

paleogeography and tectonic evolution of Iran". 

Canadian journal of earth sciences, 18 (2), pp. 210- 265. 

Berberian, M., Shahmirzādi, S. M., Djamali, M., 2012. 

"Archeoseismicity and environmental crises at the Sialk 

mounds, central Iranian plateau, since the Early 

Neolithic". Journal of Archaeological Science, 39 (9), 

pp. 2845- 2858. 

Berillon, G., Khaneghah, A. A., Antoine, P., Bahain, J. J., 

Chevrier, B., Zeitoun, V., Aminzadeh, N., Beheshti, M., 

Chanzanagh, H. E., Nochadi, S., 2007b. "Discovery of 

new open- air Paleolithic localities in Central Alborz, 

Northern Iran". Journal of human evolution, 52 (4), pp. 

380- 387. 

Berillon, G., Khaneghah, A. A., Chevrier, B., Zeitoun, V., 

Beheshti, M., Antoine, P., Bahain, J.J., Rozzi, F. R., 

Noshadi, S., Chanzanagh, H.E., 2007a. "Mousterian in 

central Alborz. Preliminary results of the 2006 field 

mission of the French and Iranian Palaeoanthropological 

Program on the Moghanak locality (Damavand, 

Teheran). Archaeological Reports (The Iranian Center 

for Archaeological Research, Téhéran), 7 (1), pp. 60- 72. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

83 

Biglari, F., 2003. "Preliminary survey report of Paleolithic sites 

in Kashan region", in Silk Silversmiths, by Malek 

Shahmirzadi, p. and Fahimi, H. Research Institute of 

Archaeology, Tehran, Cultural Heritage Organization of 

the country, pp. 151-168, (in Persian). 

Biglari, F., 2004a. "The preliminary observations on middle 

palaeolithic raw material procurement & usage in the 

Kermanshah Plain, the case of Do-Ashkaft Cave". 

Persian Antiques Splendor, mining crafts & archeology 

in ancient Iran, 1, pp. 130- 138. 

Biglari, F., 2004b. "The discovery of the first evidence of 

Middle Palaeolithic occupation at Nargeh in the Qazvin 

plain in the Northwest central plateau of Iran". 

Archaeological reports, 2, Iranian Center for 

Archaeological Research, Tehran, pp. 165- 169.  

Biglari, F., 2012. "A Reconsideration of the Purported 

Epipaleolithic Assemblage of Qaleh Asgar, Alborz 

Mountains", Iranian Archaeology, No 3: 46. 

Biglari, F., Shidrang, S., 2006. "The Lower Paleolithic 

occupation of Iran". Near Eastern Archaeology, 69, pp. 

160 -168. 

Bobek, H. 1963. "Nature & Implications of Quaternary Climatic 

Changes in Iran". In: Changes of Climate, Proceedings 

of Symposium on Changes of Climate with Special 

Reference to and Zones: Rome, 1961, UNESCO, pp. 

403- 413. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

84 

Bobek, H., 1959. "Features and formation of the Great Kawir 

and Masileh". Arid Zone Research Centre, University of 

Tehran, pp. 63. 

Brooks, N., 2006. "Cultural responses to aridity in the Middle 

Holocene and increased social complexity". Quaternary 

International, 151 (1), pp. 29- 49. 

Bryson, R. A., Bryson, R. U., 1999. "Holocene climates of 

Anatolia: as simmulated with archaeoclimatic 

modeling". Türkyie Bilimer Akademisi Arkeoloji 

Dergisi (Turkish Academy of Science), Journal of 

Archaeology, 2, pp. 1- 14. 

Calkin, P. E., Young, G. M., 2002. "Global glacial chronologies 

and causes of glaciation". In Modern and Past Glacial 

Environments, pp. 15- 52. 

Cohen, K. M., Finney, S.C., Gibbard, P. L. & Fan, J. X., 2013. 

"The ICS international chronostratigraphic chart". 

Episodes, 36 (3), pp. 199- 204. 

Conard, N. J., Ghasidian, E., Heydari, S. & Zeidee, M., 2005. 

"Report on the 2005 survey of the Tübingen- Iranian 

Stone Age research project in the provinces of Esfahan, 

Fars and Kohgiluyeh- Boyerahmad". Archaeological 

reports, 5, pp. 9- 34. 

Coolidge, J. 2010. "Prehistoric archaeology", in D. R. Harris 

(ed.) Origins of Agriculture in Western Central Asia. 

Philadelphia: University of Pennsylvania Museum of 

Archaeology and Anthropology, pp. 41–70. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

85 

Coolidge, J., 2005. "Southern Turkmenistan in the Neolithic, A 

Petrographic Case Study". Oxford Archaeopress. 

Oxford, UK, pp.186. 

Cuffey, K. M., Clow, G. D., 1997. "Temperature, accumulation, 

& ice sheet elevation in central Greenland through the 

last deglacial transition". Journal of Geophysical 

Research: Oceans, 102 (C12), pp. 26383- 26396. 

Cullen, H. M., De Menocal, P. B., Hemming, S., Hemming, G., 

Brown, F. H., Guilderson, T. , Sirocko, F., 2000. 

"Climate change and the collapse of the Akkadian 

empire: Evidence from the deep sea", Geology, 28 (4), 

pp. 379- 382. 

Czekaj-Zastawny, A., Irish, J.D.  Kabaciński, J., Mugaj, J., 

2018. The Neolithic Settlements by a Paleo-lake of 

Gebel Ramlah, Western Desert of Egypt, In Desert and 

the Nile. Prehistory of the Nile Basin and the Sahara 

Papers in honour of Fred Wendorf, ed by, Jacek 

Kabaciński, Marek Chłodnicki, Michał Kobusiewicz and 

Małgorzata Winiarska-Kabacińska, Studies in African 

Archaeology Vol. 15, pp. 514-538. 

Darabi, H. 2022. The Creative Millennia: Highlighting the 

Transitional Neolithic (ca. 9800-8000 BCE) in the 

Central Zagros, Iran, Journal of Archaeological Studies, 

pp. Volume 14, Issue, No.  30, Pages 37-58. Doi. 

10.22059/JARCS.2022.343781.143122. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

86 

De Menocal, P. B., 2001. "Cultural responses to climate change 

during the late Holocene". Science, 292 (5517), pp. 667- 

673. 

Dewey, J. F., Hempton, M. R., Kidd, W. S. F., Saroglu, F. A. M. 

C., Şengör, A. M. C., 1986. "Shortening of continental 

lithosphere: the neotectonics of Eastern Anatolia- a 

young collision zone". Geological Society, London, 

Special Publications, 19 (1), pp. 1- 36. 

Diakonov, A. M., 1966. "History of Madh", translated by Karim 

Keshavarz, Tehran, Book Translation and Publishing 

Company, pp. 822, (in Persian). 

DJamali, M., 2002. "Reconstruction of the Sedimentation 

Environment of the Quaternary Limestone Deposits of 

Zarand Zawiya, North Saveh", Tehran University 

Master's Thesis (in Persian). 

Djamali, M., Akhani, H., Andrieu-Ponel, V., Braconnot, P., 

Brewer, S., de Beaulieu, J.L., Fleitmann, D., Fleury, J., 

Gasse, F., Guibal, F., Jackson, S.T., 2010. Indian 

Summer Monsoon variations could have affected the 

Early-Holocene woodland expansion in the Near East. 

The Holocene, 20(5), pp.813-820. 

Djamali, M., De Beaulieu, J. L., Andrieu- Ponel, V., Berberian, 

M., Miller, N. F., Gandouin, E., Lahijani, H., Shah- 

Hosseini, M., Ponel, P., Salimian, M., Guiter, F., 2009b. 

"A late Holocene pollen record from Lake Almalou in 

NW Iran: evidence for changing land- use in relation to 

some historical events during the last 3700 years". 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

87 

Journal of Archaeological Science, 36 (7), pp. 1364- 

1375. 

Djamali, M., De Beaulieu, J. L., Miller, N. F., Andrieu- Ponel, 

V., Ponel, P., Lak, R., Sadeddin, N., Akhani, H., Fazeli, 

H., 2009. "Vegetation history of the SE section of the 

Zagros Mountains during the last five millennia; a pollen 

record from the Maharlou Lake, Fars Province, Iran". 

Vegetation History & Archaeobotany, 18 (2), pp. 123- 

136. 

Djamali, M., De Beaulieu, J. L., Shah- Hosseini, M., Andrieu- 

Ponel, V., Ponel, P., Amini, A., Akhani, H., Leroy, S. A. 

G., Stevens, L., Lahijani, H., Brewer, S., 2008. "A late 

Pleistocene long pollen record from Lake Urmia, NW 

Iran". Quat. Res. 69, pp. 413- 420. 

Djamali, M., Soulié- Märsche, I., Esu, D., Gliozzi, E., Okhravi, 

R., 2006. "Palaeoenvironment of a Late Quaternary 

lacustrine–palustrine carbonate complex: Zarand Basin, 

Saveh, central Iran". Palaeogeography, 

Palaeoclimatology, Palaeoecology, 237 (2- 4), pp. 315- 

334. 

Dolukhanov, P. M., Subetto, D. A., Arslanov, K. A., Davydova, 

N. N., Zaitseva, G. I., Kuznetsov, D. D., Ludikova, A. 

V., Sapelko, T. V., Savelieva, L. A., 2010. "Holocene 

oscillations of the Baltic Sea and Lake Ladoga levels and 

early human movements". Quaternary International, 220 

(1- 2), pp. 102- 111. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

88 

Dumoulin J.P. et al., 2017. Status report on sample preparation 

protocols developed at the LMC14 Laboratory, Saclay, 

France: from sample collection to 14C AMS 

measurement. Radiocarbon 59, 713-726. 

Düring, B. S., 2011. "The Prehistory of Asia Minor, From 

Complex Hunter-Gatherers to Early Urban Societies". 

Cambridge: Cambridge University Press. 

Dyson, R. H., Howard, S. M. eds., 1989. "Tappe Hesār: Reports 

of the Restudy Project, 1976". Vol. 2, Casa editrice le 

lettere. 

Ebrahimi, B., Seif, A., 2016. "Equilibrium- Line Altitudes of 

Late Quaternary Glaciers in the Zardkuh Mountain, 

Iran". Geopersia, 6 (2), pp. 299- 322. 

Emami, M. H., 1991. "Geological Map of Aran", Scale 

1:250000, Tehran: Geological Survey of Iran. 

Erlandson, J. M., Fitzpatrick, S. M., 2006. "Oceans, islands, and 

coasts: current perspectives on the role of the sea in 

human prehistory". Journal of Island & Coastal 

Archaeology, 1 (1), pp. 5- 32. 

Erlandson, J. M., Moss, M. L., 2001. "Shellfish feeders, carrion 

eaters, and the archaeology of aquatic adaptations". 

American Antiquity, 66 (3), pp. 413- 432. 

Eskandari, N., Abedi, A., Niazi, N., Saeediyan, S. D., 2010. 

"Tapeh Mes: a possible Middle Palaeolithic site in the 

Delijan Plain, central Iran". Antiquity, 84, p. 323. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

89 

Fahimi, H., 2010. "An Iron Age fortress in central Iran: 

archaeological investigations in Shamshirgah, Qom, 

2005. Preliminary report". In Proceedings of the 6th 

International Congress on the Archaeology of the 

Ancient Near East, 5, pp. 83- 165. 

Fan, Q., Ma, H., Wei, H., An, F., 2014. "Holocene lake-level 

changes of Hurleg Lake on northeastern Qinghai- 

Tibetan Plateau and possible forcing mechanism". The 

Holocene, 24 (3), pp. 274- 283. 

Farr, T.G., Rosen, P.A., Caro, E., Crippen, R., Duren, R., 

Hensley, S., Kobrick, M., Paller, M., Rodriguez, E., 

Roth, L., Seal, D., Shaffer, S., Shimada, J., Umland, J., 

Werner, M., Oskin, M., Burbank, D., Alsdorf, D., 2007. 

"The Shuttle Radar Topography Mission". Rev. 

Geophys. 45, RG2004. 

https://doi.org/10.1029/2005RG000183. 

Fathian, A., Atzori, S., Nazari, H., Reicherter, K., Salvi, S., 

Svigkas, N., Tatar, M., Tolomei, C., Yaminifard, F., 

2021. "Complex co- and postseismic faulting of the 

2017–2018 seismic sequence in western Iran revealed by 

InSAR and seismic data", Remote Sensing of 

Environment, 253, 112224. 

https://doi.org/10.1016/j.rse.2020.112224. 

Fattahi, M., Walker, R. T., Khatib, M. M., Dolati, A., Bahroudi, 

A., 2007. "Slip- rate estimate and past earthquakes on the 

Doruneh fault, eastern Iran". Geophysical Journal 

International, 168 (2), pp. 691- 709. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

90 

Fazeli Nashli, H. Young, R. Gręzak, A. Nazari, H., 2023b. "The 

first farmers and herders of the North Central Plateau 

and the Northeastern Iran: An irrigation society", (in 

press). 

Fazeli Nashli, H., 2001. "An investigation of craft specialisation 

and cultural complexity of the Late Neolithic and 

Chalcolithic periods in the Tehran Plain: an 

archaeological investigation of the dynamic relationship 

between artefact standardisation, manufacture and 

increasing social complexity in a sub-regional context" 

(Doctoral dissertation, University of Bradford). 

Fazeli Nashli, H., Beshkani, A., Markosian, A., Ilkhani, H., 

Abbasnegad Seresty, R., Young, R., 2009. "The 

Neolithic to Chalcolithic Transition in the Qazvin Plain, 

Iran: chronology and subsistence strategies", 

Archaologische Mitteilungen Aus Iran Und Turan 

(AMIT), 41, pp 1- 21. 

Fazeli Nashli, H., Hosseinzadeh, J., Yazdani. S, Sarlak, S., 

Rafi’I Alavi, B., 2022.  The North and South-Central 

Plateau of Iran During the Third and Second Millennium 

BCE (3200-1500 BCE), Journal of Archaeological 

Studies, No. 2, Vol. 14, pp. 153-180. 

Fazeli Nashli, H., Nokandeh, J., 2019. The Chronology of 

Tappeh Sialk: from Local Development to Globalisation, 

in: Tappeh Sialk: Nokandeh, J Curtis, J. Pie, M (eds.), 

Tepe Sialk, The Glory of Ancient Civilization, Iran 

Heritage Foundation, pp. 5-11.  



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

91 

Fazeli Nashli, H., Theodorakopoulou, K., Stamoulis, K., 

Athanassas, C., Nazari, H., Jamshidi Yeganeh, S., 

Nokandeh, J., Shokri, M., 2023a. Deciphering the 

chronology of Tepe Sialk (South) “Ziggurat”, North 

Central Iranian Plateau, through Optically Stimulated 

Luminescence (OSL) dating, Journal of Archaeological 

Science: Reports, 48, 103860, pp. 12, 

https://doi.org/10.1016/j.jasrep.2023.103860. 

Fazeli Nashli, H., Vidale, M., Guida, G., Coningham, R. A. E., 

2010. "The evolution of ceramic manufacturing 

technology during the late Neolithic and transitional 

Chalcolithic periods at Tepe Pardis, Iran". 

Archaologische mitteilungen aus Iran und Turan, 42, pp. 

87- 112. 

Fazeli Nashli, H., Wong, E., Azizi, H., 2014. "The Evolution of 

Specialized Ceramic Production during the Late 

Neolithic and the Transitional Chalcolithic Periods in the 

Qazvin & Tehran Plains (Iran)". Bar International Series, 

2690, pp. 233- 244. 

Fazli Nashli, H. Darabi, H. Falahian, Y., Naseri, R., 2011. 

"Absolute and Relative Chronology of Segzabad Hill, 

Qazvin Plain", Journal of Archaeological Studies, 

Volume 3, Number 1, pp. 133-158, (in Persian). 

Ferrigno, J. G., 1991. "Glaciers of Iran". Glaciers of the Middle 

East & Africa, Satellite Image Atlas of Glaciers of the 

World, pp. G31- G47. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

92 

Fleitmann, D., Burns, S. J., Mangini, A., Mudelsee, M., 

Kramers, J., Villa, I., Neff, U., Al-Subbary, A. A., 

Buettner, A., Hippler, D., Matter, A., 2007. "Holocene 

ITCZ & Indian monsoon dynamics recorded in 

stalagmites from Oman and Yemen (Socotra)". 

Quaternary Science Reviews, 26 (1- 2), pp. 170- 188. 

Flohr, P., Fleitmann, D., Matthews, R., Matthews, W., Black, S., 

2016. ‘Evidence of resilience to past climate change in 

South-west Asia: early farming communities and the 9.2 

and 8.2 ka events. Quaternary Science Reviews, 136, pp. 

23–39. 

Frechen, M., Kehl, M., Rolf, C., Sarvati, R., Skowronek, A., 

2009. "Loess chronology of the Caspian lowland in 

northern Iran". Quaternary International, 198 (1- 2), pp. 

220- 233. 

Garazhian, O., 2009. "Darestan: a group of Pre-Pottery Neolithic 

(PPN) sites in south-eastern Iran''. Antiquity, 83 (319), 

Project gallery. 

Garazhian, O., Rahmati, M., 2012. Period I of Tali-e Atashi: 

Pre-pottery neolithic culture and architecture in the 

landscape of SE Iran. Pazhohesh-ha-ye Bastanshenasi 

Iran 3AD, 111(48), pp.111-148, (in Persian). 

Ghamri Fatideh, M., Vahdatinsab, H., Mousavi, S. M., 2014. 

"Mazandaran Sea water fluctuations from the third 

millennium BC to the last millennium and its effect on 

the distribution of settlement centers in the southeast of 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

93 

the Mazandaran Sea", Natural Geography Research, 

Volume 47, Number 1, pp. 37-56, (in Persian). 

Gibbard, P. L., Head, M. J., 2009. "The definition of the 

Quaternary system/ era & the Pleistocene series/ epoch". 

Quaternaire, Revue de l'Association française pour 

l'étude du Quaternaire, 20 (2), pp. 125- 133. 

Gibbard, P. L., Head, M. J., Walker, M. J., Subcommission on 

Quaternary Stratigraphy, 2010. "Formal ratification of 

the Quaternary System/ Period and the Pleistocene 

Series/ Epoch with a base at 2.58 Ma". Journal of 

Quaternary Science, 25(2), pp. 96- 102. 

Gillmore, G. K., Stevens, T., Buylaert, J. P., Coningham, R. A., 

Batt, C., Fazeli, H., Young, R., Maghsoudi, M., 2011. 

"Geoarchaeology and the value of multidisciplinary 

palaeoenvironmental approaches: a case study from the 

Tehran Plain, Iran". Geological society, London, special 

Publications, 352 (1), pp. 49- 67. 

Goudie, A., (ed.) 2003. "Geomorphological Techniques". 2nd 

edn, London, Routledge, pp. 592. 

Griffiths, H. I., Schwalb, A., Stevens, L. R., 2001. 

"Evironmental change in southwestern Iran: The 

Holocene ostracod fauna of Lake Mirabad". The 

Holocene, 11 (6), pp. 757- 764. 

Gross, E., Huber, R., 2018. "Thinking outside the Box: Life 

beyond ‘House–Farmstead–Village’in Neolithic Wetland 

Sites"., Archäologische Informationen, 41, pp. 255-273. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

94 

Gupta, AK., Anderson, DM., Overpeck, JT., 2003. "Abrupt 

changes in the Asian southwest monsoon during the 

Holocene and their links to the North Atlantic Ocean"., 

Nature, 421(6921n): pp. 354–7. Available from: 

http://dx.doi.org/10.1038/nature 01340. 

Gurjazkaite, K., Routh, J., Djamali, m., Vaezi, A., Poher, Y., 

Beni, A.N., Tavakoli, V., Kylin, H., 2018. "Vegetation 

history and human-environment interactions through the 

late holocene in konar sandal, se iran"., quat. Sci. Rev. 

194. Https://doi.org/10.1016/j.quascirev.2018.06.026. 

Gutiérrez- Elorza, M., Peña- Monné, J. L., 1998. 

"Geomorphology and late Holocene climatic change in 

Northeastern Spain". Geomorphology, 23 (2- 4), pp. 

205- 217. 

Gutiérrez- Elorza, M., Sancho-Marcén, C., Arauzo, T., Peña-

Monné, J.L., Alsharham, A.S., Glennie, K. W., Whittle, 

G. L., Kendall, C. G. S. C., 1998. "Evolution and 

paleoclimatic meaning of the talus flatirons in the Ebro 

Basin, northeast Spain". Quaternary Deserts & Climatic 

Change. Balkema, Rotterdam, pp. 593- 599. 

Harris, D., 2010. "Environmental Changes in the Pleistocene 

and Holocene. In Origins of Agriculture in Western 

Central Asia: An Environmental- Archaeological Study". 

Harris, D. (ed.), University of Pennsylvania, Museum of 

Archaeology and Anthropology. Philadelphia, USA, pp. 

19- 26. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

95 

Hessari, M., 2011. "New evidence of the emergence of complex 

societies discovered on the Central Iranian Plateau". 

Iranian Journal of Archaeological Studies, 1 (2), pp. 35- 

48. 

Heydari- Guran, S., Ghasidian, E., Conard, N. J., 2015. "Middle 

Paleolithic settlement on the Iranian Central Plateau". 

Settlement Dynamics of the Middle Paleolithic & 

Middle Stone Age, 4, pp. 171- 205. 

Hollingsworth, J., Nazari, H., Ritz, J.F., Salamati, R., Talebian, 

M., Bahroudi, A., Walker, R.T., Rizza, M., Jackson, J., 

2010. Active tectonics of the east Alborz mountains, NE 

Iran: Rupture of the left‐lateral Astaneh fault system 

during the great 856 AD Qumis earthquake. Journal of 

Geophysical Research: Solid Earth, 115(B12). 

Huber, H., 1960. "The Quaternary deposits of the Darya- I- 

Namak, Central Iran: Iran Oil Company". Geology Note 

51, Appendix, 4 p., Stratigraphic Section. 

Hutchinson, G. E., 1957. "A Treatise on Limnology: Geography, 

physics, and chemistry. pt. 1. Geography and physics of 

lakes". New York, John Wiley & Sons, Vol. 1, pp. 540. 

Jarahi, H.,.2021. Paleo Mega Lake of Rey Identification and 

Reconstruction of Quaternary Lake in Central Iran, Open 

Quaternary,7:7, pp.1-15, DOI: 

https://doi.org/10.5334/oq.94. 

Kaboli, M. A., 1999. "Archaeological Surveys of Qamroud", 

Tehran, Cultural Heritage Organization of the country 

(Research Institute), pp. 247, (in Persian). 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

96 

Karakhanyan A., Sahakyan L., Avagyan A., Iordanidis A., 

Atalyan T., 2022. Tectonic impact on the Ararat 

Depression during the Late Neolithic: the example of the 

Aknashen settlement,  

Kazmin, V. G., Tikhonova, N. F., 2008. "October. Cretaceous- 

Paleogene back- arc basins in the Iran- Afghanistan- 

Pamirs segment of the Eurasian active margin". In 

Doklady Earth Sciences, 422 (1), pp. 1018- 1020. SP 

MAIK Nauka/ Interperiodica. 

Kehl, M., 2009. "Quaternary climate change in Iran- the state of 

knowledge". Erdkunde, 63 (1), pp. 1- 17. 

Kharazian, M.A., Jamet, G., Puaud, S., Nasab, H.V., Hashemi, 

M., Guerin, G., Heydari, M., Antoine, P., Bahain, J.J., 

Berillon, G., 2022. First geoarchaeological study of a 

Palaeolithic site on the northern edge of the Iranian 

Central Desert: Mirak (Semnan, Iran). Journal of Arid 

Environments, 201, p.104739. 

Kholf Tabrizi (Burhan), MH., 2001. "Persian Culture of 

Decisive Proof", Tehran, Nima Publication, pp. 976, (in 

Persian). 

Klein, R. G., Avery, G., Cruz- Uribe, K., Halkett, D., 

Parkington, J. E., Steele, T., Volman, T. P., Yates, R., 

2004. "The Ysterfontein 1 Middle Stone Age site, South 

Africa, & early human exploitation of coastal resources", 

Proceedings of the National Academy of Science, 101 

(16), pp. 5708- 5715. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

97 

Krinsley, D. B., 1970. "A geomorphological and 

paleoclimatological study of the playas of Iran". US 

Geol. Surv., Contr. No. PRO CP 70- 800. Washington, 

D. C. 

Krivonogov, S. K., Burr, G. S., Kuzmin, Y. V., Gusskov, S. A., 

Kurmanbaev, R. K., Kenshinbay, T. I., Voyakin, D. A., 

2014. "The fluctuating Aral Sea: A multidisciplinary- 

based history of the last two thousand years". Gondwana 

Research, 26 (1), pp. 284- 300. 

Kuhle, M., 1974. "Vorlaufige Ausfuhrungen morphologischer 

Feldarbeitsergebnisse aus den SE- Iranischen 

Hochgebirgen am Beispiel des Kuh- i- Jupar". Zeitschrift 

fur Geomorphologie, 18, pp. 472- 483. 

Kuhle, M., 1976. "Beitrage zur Quartarmorphologie SE-

Iranischer Hochgebirge Die quartare Vergletscherung 

des Kuh-i- Jupar". Gottinger Geographische 

Abhandlungen, 67 (2), pp. 1- 105. 

Kuhle, M., 2008. "The Pleistocene Glaciation (LGP & pre- 

LGP, pre- LGM) of SE Iranian mountains Exemplified 

by the Kuh- i- Jupar, Kuh-i-Lalezar and Kuh- i- Hezar 

Massifs in the Zagros". Polarforschung, 77 (2- 3), pp. 

71- 88. 

Lahr, M. M, Foley, R. A., 2016. "Human evolution in late 

Quaternary eastern Africa". In Africa from MIS 6- 2, pp. 

215- 231, Springer, Dordrecht. 

Le Dortz, K., Meyer, B., Sébrier, M., Braucher, R., Bourlès, D., 

Benedetti, L., Nazari, H., Foroutan, M., 2012. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

98 

Interpreting scattered in-situ produced cosmogenic 

nuclide depth-profile data. Quaternary Geochronology, 

11, pp.98-115. 

Le Dortz, K., Meyer, B., Sébrier, M., Braucher, R., Nazari, H., 

Benedetti, L., Fattahi, M., Bourlès, D., Foroutan, M., 

Siame, L., Rashidi, A., 2011. Dating inset terraces and 

offset fans along the Dehshir Fault (Iran) combining 

cosmogenic and OSL methods. Geophysical Journal 

International, 185(3), pp.1147-1174. 

Le Dortz, K., Meyer, B., Sébrier, M., Nazari, H., Braucher, R., 

Fattahi, M., Benedetti, L., Foroutan, M., Siame, L., 

Bourlès, D., Talebian, M., 2009. Holocene right-slip rate 

determined by cosmogenic and OSL dating on the Anar 

fault, Central Iran. Geophysical Journal International, 

179(2), pp.700-710. 

Maghsoudi, M., Simpson, I. A., Kourampas, N., Fazeli Nashli, 

H., 2014. "Archaeological sediments from settlement 

mounds of the Sagzabad Cluster, central Iran: Human- 

induced deposition on an arid alluvial plain". Quaternary 

International, 324, pp. 67- 83. 

Malek Shahmirzadi, S. M., 1994. "A Middle Palaeolithic 

Scrapper from the Masile Basin near Tehran". 

Paléorient, 20 (1), pp. 123- 125. 

Malekzadeh, M., Saeedyan, S. D., Naseri, R., 2014. "Zar 

Bolagh: A Late Iron Age Site in Central Iran". Iranica 

Antiqua, 49, pp. 159- 191. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

99 

Marghussian, A. K., Coningham, R. A. E., Fazeli, H., 2017. 

"The Evolution of Pottery Production During the Late 

Neolithic Period at Sialk on The Kashan Plain, Central 

Plateau of Iran". Archaeometry, 59 (2), pp. 222- 238. 

Masoumi, A. Johar, A., Afshari, S., 2010. "Arasanj, new 

evidence from the Middle Paleolithic period in the south 

of the Qazvin plain", Archeology of Iran, 1, page 16-6 

(in Persian). 

Matthews, R., Fazeli Nashli, H. 2022. "The Archaeology of Iran 

from the Palaeolithic to the Achaemenid Empire", 

Routledge World Series.  

Mayewski PA, Meeker LD, Twickler MS, Whitlow S, Yang Q, 

Lyons WB, Prentice, M., 1997. Major features and 

forcing of high‐latitude northern hemisphere atmospheric 

circulation using a 110,000‐year‐long glaciochemical 

series. J Geophys Res Ocean, 102(C12):26345–66. 

McDougall, I., Brown, F. H., Fleagle, J. G., 2005. "Stratigraphic 

placement & age of modern humans from Kibish, 

Ethiopia". Nature, 433 (7027), pp. 733- 736. 

McFadden, L. D., Mc Auliffe, J. R., 1997. "Lithologically 

influenced geomorphic responses to Holocene climatic 

changes in the Southern Colorado Plateau, Arizona: a 

soil-geomorphic & ecologic perspective". 

Geomorphology, 19 (3- 4), pp. 303- 332. 

Mclaren, D., Fedje, D., Hay, M.B., Mackie, Q., Walker, I.J., 

Shugar, D.H., Eamer, J.B.R., Lian, O.B., Neudorf, C., 

2014. A post-glacial sea level hinge on the central 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

100 

pacific coast of Canada, Quaternary science reviews, 97, 

pp. 148–169, 

https://doi.org/10.1016/j.quascirev.2014.05.023. 

Mehrshahi, D., 2002. "Diagnosis of climatic changes of the late 

fourth period in Iran through information from the study 

of lakes: new findings and theories and the complexities 

of interpreting existing evidence", Geographical 

Research Quarterly, period 16-17, number 1-4, serial 63 

64-64, pp. 133-148. 

Mifflin, M. D., Wheat, M. M., 1979. "Pluvial lakes and 

estimated pluvial climates of Nevada". Nevada Bureau 

of Mines & Geology, Bulletin, 94, pp. 60. 

Moghimi, N., Fazeli, N. H., 2015. "An Archaeological Study of 

the Tokens from Tepe Zāgheh, Qazvin Plain, Irān", 

International Journal of the Society of Iranian 

Archaeologists, 1 (2), pp. 30- 42. 

Mohhaddeth, M., (edited), 2008. "Travel book of Iraq Ajam 

(central region of Iran) with an appendix on the history 

and geography of the Iraq Ajam route", Mohammad 

Hasan Ibn Ali Khan Etimad al-Sultaneh, Naser al-Din 

Qajar (the King of Iran), Tehran, Information 

Publications, pp. 384, (in Persian). 

Mokhtari, A., 1995. "Historical background of Saveh based on 

historical texts", Rah Danesh Quarterly, Central Province 

Guidance Department, pp. 111-128, (in Persian). 

Monchot, H., Mashkour, M., 2010. "Hyenas around the city 

(Kashan, Iran)". Journal of taphonomy, 8 (1), pp. 17- 32. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

101 

Moreau C. et al., 2013. esearch and Development of the Artemis 

14C AMS Facility: Status Report. Radiocarbon 55, 331-

337. 

Morley, C. K., Kongwung, B., Julapour, A. A., 

Abdolghafourian, M., Hajian, M., Waples, D., Warren, 

J., Otterdoom, H., Srisuriyon, K., Kazemi, H., 2009. 

"Structural development of a major late Cenozoic basin 

and transpressional belt in central Iran: The Central 

Basin in the Qom- Saveh area". Geosphere, 5 (4), pp. 

325- 362. 

Mucheshi, A. S., Tala’i, H. 2012. "Studying, introducing and 

comparing seals from settlement areas and cemeteries of 

the Iron Age I- II in northern region of central Iranian 

plateau'', International Journal of Humanities, 19 (2), pp. 

67- 96. 

Mustofi Qazvini, Hamdullah Ibn Abi Bekrabin Muhammad Ibn 

Nasr, (730 A.H.) 1957. "Selected History", by Abdul 

Hossein Navaei, Tehran, Amir Kabir Publications, pp. 

816, (in Persian). 

Mutin, B., Garazhian, O., Shakooie, M., 2020. "The Neolithic 

regional settlement of Darestan, Southern Lut Desert, 

Iran". Archaeological Research in Asia, 24, pp. 1–15. 

Nahchiri, A., (1992). "Geography of Historical City". Tehran: 

Madreseh Press, (In Persian). 

Nazari H., Najar E., Ritz J –F., Shokri M., Fathian A., Rezaei F., 

Rahim A., Fazeli Nashli H., Baharfirouzi Kh., 

Vahdatinasab H., Shahidi A., Borzoii M., Aghaali E., 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

102 

2021. The Iranian Plateau at the end of the Quaternary: 

new synthesis of geological, archaeological and 

historical data, Iranian Journal of Geology, Vol 15, No. 

57, pp. 101-116, (in Persian). 

Nazari H., Ritz JF., 2019. "Iranian Plateau in The Late 

Quaternary; when it was GREEN!" POCASP, October 

2019, Tehran-Iran. 

Nazari, H., 2006. "Analyse de la tectonique recente et active 

dans l'Alborz Central et la region de Teheran : approche 

morphotectonique et paleoseismologique". Published 

PhD thesis, University Montpellier II, Montpellier, pp. 

247. 

Nazari, H., Ritz, J.-F., Salamati, R., Shahidi A., Habibi, H., 

Ghorashi, M., Karimi Bavandpur, A., (2010). 

Distinguishing between fault scarps and shorelines: the 

question of the nature of the Kahrizak, North Rey and 

South Rey features in Tehran plain (Iran) Terra Nova 

(doi: 10.1111/j.1365-3121.2010. 00938.x). 

Nazari, H., Ritz, J.-F., Walker, R.T., Salamati, R., Rizza, M., 

Patnaik, R., Hollingsworth, J., Alimohammadian, H., 

Jalali, A., Kaveh Firouz, A., Shahidi, A., 2014. 

Palaeoseismic evidence for a medieval earthquake, and 

preliminary estimate of late Pleistocene slip-rate, on the 

Firouzkuh Strike-slip fault in the central Alborz Region 

of Iran. Journal of Asian Earth Science, No.82, pp.124-

135.  



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

103 

Okhravi, R., Djamali, M., 2003. "The missing ancient lake of 

Saveh: a historical review". Iranica Antiqua, 38, pp. 327- 

344. 

Olearius, A., 1989. "Adam Olearius's travelogue", translated by 

Hossein Kordbecheh, volume 2, Tehran, Kitab Bari 

Hameh Publications, pp. 891, (in Persian). 

Orang, K. Mohjal, M. and Tajbakhsh, Gha, 2014. "Evidences of 

inversion of the slip vector in the Koshak Nusrat fault, 

north of Saveh", Scientific-Research Quarterly of Earth 

Sciences, number 94, pp. 315-328, (in Persian). 

Overpeck J, Anderson D, Trumbore S, Prell W., 1996. "The 

southwest Indian Monsoon over the last 18 000 years". 

Clim Dyn ,12(3): pp. 213–25. 

Pedrami, M., 1991. "Geology of Quaternary and Paleoclimate of 

Arac Region (Mayghan Playa)". Geoligical Survey of 

Iran. 

Pollard, A. M., Davoudi, H., Mostafapour, I., Valipour, H. R. & 

Fazeli- Nashli, H., 2012. "A new radiocarbon 

chronology for the Late Neolithic to Iron Age in the 

Qazvin Plain, Iran". The International Journal of 

Humanities, 19 (3), pp. 110- 151. 

Polo, M., (14th century), 1926. "The travels of Marco Polo". 

Revised from Marsden's William translation & edited 

with an introduction by Manuel Komroff. Liveright, W. 

W. Norton & Company, New York, pp. 400. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

104 

Preu, C., 1984. "Die quartäre Vergletscherung der inneren 

Zardeh-Kuh-Gruppe (Zardeh-Kuh-Massiv), Zagros/ 

Iran". Augsburger Geogr. H. 4. Augsburg. 

Qazvini, Zakaria Ibn Muhammad Ibn Mahmud, (7th century 

AH) 1994. "Asar al-Belad and Akhbar al-Ebad", 

translated by Jahangir Mirza Qajar, corrected and 

completed by Mirhashem Mohhaddeth, Tehran, Amir 

Kabir Publishing House, pp. 780, (in Persian). 

Rahimpour- Bonab, H., Shariatinia, Z. & Siemann, M. G., 2007. 

"Role of rifting in evaporite deposition in the Great 

Kavir Basin, central Iran". Geological Society, London, 

Special Publications, 285 (1), pp. 69- 85. 

Ramasht, M. H., 2001. "The Lakes of The Fourth Era, The 

Platform for The Crystallization and Expansion of 

Civilization in Iran", Journal of Geographical Research, 

Volume 16, Number 1, pp. 90-111, (in Persian). 

Reeves Jr, C. C., 1968. "Introduction to Paleolimnology 

Developments". Sedimentology II: Elsevier Publishing 

Company, New York, pp. 228. 

Rezvani, A. A, 2007. "Historical Geography of Saveh", 

Humanities Research Journal of Isfahan University, 

Volume 22, Number 1 (Geography Special Issue), pp. 

44-29, (in Persian). 

Rezvani, H., Vahdati Nasab, H., 2010. "A major Middle 

Palaeolithic open-air site at Mirak, Semnan Province, 

Iran". Antiquity, 84 (323). 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

105 

Riehl, S., 2009. "Archaeobotanical evidence for the 

interrelationship of agricultural decision- making & 

climate change in the ancient Near East". Quaternary 

International, 197 (1- 2), pp. 93- 114. 

Ritz, J.F., Nazari, H., Balescu, S., Lamothe, M., Salamati, R., 

Ghassemi, A., Shafei, A., Ghorashi, M. and Saidi, A., 

2012. Paleoearthquakes of the past 30,000 years along 

the North Tehran Fault (Iran). Journal of Geophysical 

Research: Solid Earth, 117(B6). 

Rizza, M., Mahan, S., Ritz, J.F., Nazari, H., Hollingsworth, J. 

and Salamati, R., 2011. Using luminescence dating of 

coarse matrix material to estimate the slip rate of the 

Astaneh fault, Iran. Quaternary Geochronology, 6(3-4), 

pp.390-406. 

Roberts, N., 2002. "Did prehistoric landscape management 

retard the post-glacial spread of woodland in Southwest 

Asia?". Antiquity, 76 (294), pp. 1002- 1010. 

Rose, J., 2010. "New light on human prehistory in the Arabo- 

Persian Gulf oasis". Current Anthropology, 51 (6), pp. 

849- 868. 

Sack, D., 2009. "Evidence for climate change from desert basin 

palaeolakes". In Geomorphology of Desert 

Environments, pp. 743- 756, Springer, Dordrecht. 

Safaierad, R., Mohtadi, M., zolitschka, B., Yokoyama, Y., Vogt, 

C., Schefuã, E., 2020. "Elevated dust depositions in west 

asia linked to ocean-atmosphere shifts during north 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

106 

atlantic cold events. Proc". Natl. Acad. Sci. U. S. A. 117. 

Https://doi.org/10.1073/pnas.2004071117. 

Saffari, A., Ramsht, M. H., Hatamifard, R., 2014. "Explanation 

of paleohydrogeomorphology developments in the 

kohdasht region", applied research journal of 

geographical sciences, 14th year, number 33, pp. 51-74, 

(in persian). 

Sarikaya, M. A., Ciner, A., Zreda, M., 2011. "Quaternary 

glaciations of Turkey". In Developments in Quaternary 

Sciences, Elsevier, 15, pp. 393- 403. 

Scharlau, K., 1958. "Zum Problem der Pluvialzeiten in Nordost- 

Iran". Z. Geomorph. NF, 2, pp. 258- 276. 

Schmidt, A. & Fazeli, H., 2007. "Tepe Ghabristan: A 

Chalcolithic tell buried in alluvium". Archaeological 

Prospection, 14 (1), pp. 38- 46. 

Schmidt, E. F., 1935. "Excavation at Ray". Bulletin of the 

University Museum, 5 (4), pp. 25- 27. 

Schmidt, E. F., 1937. "Excavations at Tepe Hissar Damghan: 

With an Additional Chapter on the Sasanian Building at 

Tepe Hissar, by Fiske Kimball". University of 

Pennsylvania Press. 

Seif, A., 2015. "Equilibrium-line altitudes of Late Quaternary 

glaciers in the Oshtorankuh Mountain, Iran". Quaternary 

International, 374, pp. 126- 143. 

Shakouei, M., Garazhian, O.,   Abbasnejad Seresti, R., Ghamari 

Fatideh, M., 2022. Analysis of Neolithic Chipped Stones 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

107 

of South Lut and their Comparative Study with Southern 

Zagros Industries, Journal of Archaeological Studies, 

DOI. 10.22059/JARCS.2020.305941.142899. 

Sharifi, A., Murphy, L.N., Pourmand, A., Clement, A. C., 

Canuel, E. A., Naderi Beni, A., Lahijani, H. A.K., 

Delanghe, D., Ahmady-Birgani, H., 2018. "Early-

Holocene greening of the Afro-Asian dust belt changed 

sources of mineral dust in West Asia". Earth and 

planetary science letters, v. 481, pp. 30-40.  

Sharifi, A., Pourmand, A., Canuel, E. A., Ferer- Tyler, E., 

Peterson, L. C., Aichner, B., Feakins, S. J., Daryaee, T., 

Djamali, M., Beni, A. N. & Lahijani, H. A., 2015. 

"Abrupt climate variability since the last deglaciation 

based on a high-resolution, multi-proxy peat record from 

NW Iran: The hand that rocked the Cradle of 

Civilization?". Quaternary Science Reviews, 123, pp. 

215- 230. 

Shea, J. J., Fleagle, J. G., Brown, F., Assefa, Z., Feibel, C., 

Mc¬Dougall, I., Bender, L. & Jagich, A., 2004. 

"Archaeology of the Kibish Formation, Lower Omo 

Valley, Ethiopia". In Abstract of the Paleoanthropology 

Society Annual Meeting 2004, Philadelphia. 

Shidrang, S., 2009. "A typo-technological study of an Upper 

Paleolithic collection from Sefid-Ab, Central Iran", in M. 

Otte, F. Biglari and J. Jaubert (eds) Iran Paleolithic. 

BAR International Series 1968. Oxford: Archaeopress, 

47–56.  



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

108 

Shidrang, S., 2014. ‘Middle East Middle to Upper Palaeolithic 

transitional industries’, in C. Smith (ed.) Encyclopedia of 

Global Archaeology. New York: Springer, pp. 4894–

4906.  

Snyder, C. T., Langbein, W. B., 1962. "The Pleistocene Lake in 

Spring Valley, Nevada, & its climatic implications". 

Journal of Geophysical Research, 67 (6), pp. 2385- 2394. 

Soffel, H. C. & Förster, H. G., 1984. "Polar wander path of the 

Central- East- Iran Microplate including new results". 

Neues Jahrbuch für Geologie und Paläontologie, 

Abhandlungen, 168 (2- 3), pp. 165- 172. 

Sołtysiak, A. & Fazeli- Nashli, H., 2010. "Short Fieldwork 

Report: Tepe Sialk (Iran), seasons 2008- 2009". 

Bioarchaeology of the Near East, 4, pp. 69- 73. 

Stevens, L. R., Ito, E., Schwalb, A., Wright, H. E., 2006. 

"Timing of atmospheric precipitation in the Zagros 

Mountains inferred from a multi-proxy record from Lake 

Mirabad, Iran". Quaternary research, 66 (3), pp. 494- 

500. 

Stevens, L. R., Ito, E., Wright, H. E., 2008. "Variations in 

effective moisture at Lake Zeribar, Iran during the last 

glacial period and Holocene, inferred from the 18O 

values of authigenic calcite". The Palaeoecology of Lake 

Zeribar and Ssurrounding Areas, Western Iran, During 

the Last, 48, pp. 283- 302. 

Stevens, L. R., Wright Jr, H. E., Ito, E., 2001. "Proposed 

changes in seasonality of climate during the Lateglacial 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

109 

and Holocene at Lake Zeribar, Iran". The Holocene, 11 

(6), pp. 747- 755. 

Stiner, M. C., 1994. "Honor among thieves: A 

zooarchaeological study of Neandertal ecology". 

Princeton NJ: Princeton University Press, (No. 937 S7), 

pp. 422.  

 Stöcklin, J., 1968. "Structural history and tectonics of Iran: a 

review". AAPG Bulletin, 52 (7), pp. 1229- 1258. 

Tabari, Abu Jaafar Muhammad Ibn Jarir, (3rd century AH) 

1972. "History of Rasul and Al-Muluk", translated by 

Sadegh Neshat, Tehran, Book Translation and 

Publishing Company, pp. 495, (in Persian). 

The Neolithic Settlement of Aknashen (Archaeopress 2021), pp. 

47–60. 

Usner Jr, D.H., 1987. "The frontier exchange economy of the 

lower Mississippi Valley in the eighteenth century. The 

William and Mary Quarterly", A Magazine of Early 

American History and Culture, pp.166-192. 

Vaezi, A., Ghazban, F., Tavakoli, V., Routh, J., Beni, A.N., 

Bianchi, T.S., Curtis, J.H., Kylin, H., 2019. "A Late 

Pleistocene-Holocene multi-proxy record of climate 

variability in the Jazmurian playa, southeastern Iran". 

Palaeogeogr. Palaeoclimatol. Palaeoecol. 514. 

https://doi.org/10.1016/j.palaeo.2018.09.026 

Vaezi, A., Routh, J., Djamali, M., Gurjazkaite, K., Tavakoli, V., 

Beni, A.N., Roberts, P., 2022. "New multi-proxy record 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

110 

shows potential impacts of precipitation on the rise and 

ebb of Bronze Age and imperial Persian societies in 

southeastern Iran". Quat. Sci. Rev. 298, 107855. 

https://doi.org/10.1016/J.QUASCIREV.2022.107855 

Vahdati Daneshmand, F., 1991. "Geological Map of Kuh- e- 

Gugerd". Scale 1:250000, Tehran: Geological Survey of 

Iran. 

Vahdati Nasab, H., 2015. "Cultural development of human 

societies around the central plateau from the beginning 

to the end of domestication, a retelling of the concept of 

cultural adaptability", Journal of Archeology of the New 

Period, number 17, pp. 141-128. 

Vahdati Nasab, H., Aryamanesh, Sh., 2015, "Paleolithic 

Archeology of Iran (from the beginning to the dawn of 

rural settlement)", Research Institute of Cultural 

Heritage and Tourism, pp. 480, (in Persian). 

Vahdati Nasab, H., Faiz, Z., 2014. "Investigation and 

identification of Paleolithic sites in the northern edge of 

the desert plain of Iran, between Semnan and Sorkheh", 

Proceedings of the 12th annual meeting of Iranian 

archeology, by the efforts of Korosh Raushit, pp. 465-

468, (in Persian). 

Vahdati Nasab, H., Hashemi, M., 2016. "Playas and Middle 

Paleolithic settlement of the Iranian Central Desert: The 

discovery of the Chah- e- Jam Middle Paleolithic site". 

Quaternary International, 408, pp. 140- 152. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

111 

Vahdati Nasab, H., Mollasalehi, H., Saeedpour, M., Jamshidi, 

N., 2009. "Palaeolithic Levalloisian assemblages from 

Boeen Zahra in the Qazvin plain (Iran)". Antiquity, 83 

(320), pp. 312- 319. 

Vahdati Nasab, H., Roustaei, K., Rezvani, H., 2010. "Delazian 

(Mirak I): Evidence of paleolithic settlement at the 

northern edge of the Iranian Central Desert". In 

Proceedings of the 6th International Congress on the 

Archaeology of the Ancient Near East (Vol. 2). 

Vahdati Nasab, H., Shirvani, S., Rigaud, S. 2019. ‘The northern 

Iranian Central Plateau at the end of the Pleistocene and 

Early Holocene: the emergence of domestication’. 

Journal of World Prehistory 32/3, pp. 287–310. 

Valipour, H. R., 2011, "Another Look at the Prehistoric 

Archeology of the Tehran Plain in the Central Plateau of 

Iran", Payam Barsthanesh Magazine, Year 8, Number 

15, pp. 31-56, (in Persian). 

Vandenberg, L., 1964. "La Necropole de Khurvin. Stamboul: 

Nederlands Historisch". Archaeologisch institute het 

Nabije Oosten. 

Vernant, P., Nilforoushan, F., Hatzfeld, D., Abbassi, M. R., 

Vigny, C., Masson, F., Nankali, H., Martinod, J., 

Ashtiani, A., Bayer, R., Tavakoli, F., 2004. "Present- day 

crustal deformation and plate kinematics in the Middle 

East constrained by GPS measurements in Iran and 

northern Oman". Geophysical Journal International, 157 

(1), pp. 381- 398. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

112 

Walker, M. J., Berkelhammer, M., Björck, S., Cwynar, L. C., 

Fisher, D. A., Long, A. J., Lowe, J. J., Newnham, R. M., 

Rasmussen, S. O., Weiss, H., 2012. "Formal subdivision 

of the Holocene Series/ Epoch: a Discussion Paper by a 

Working Group of INTIMATE (Integration of ice‐core, 

marine and terrestrial records) & the Subcommission on 

Quaternary Stratigraphy (International Commission on 

Stratigraphy). Journal of Quaternary Science, 27 (7), pp. 

649- 659. 

Wasylikowa, E.K., Witkowski, A. (Eds.), 2008. "Diatom 

Monographs Vol.8 The palaeoecology of Lake Zeribar 

and surrounding areas, Western Iran, during the last 

48000 years". A.R.G.Gantner Verlag K.G. 

Weaver, A.J., Saenko, O.A., Clark, P.U., Mitrovica, J.X., 2003. 

Meltwater pulse 1A from Antarctica as a trigger of the 

Bølling-Allerød warm interval. Science, 299(5613), 

pp.1709-1713. 

Wenke, R., Olszewski, D., 2007. "Patterns in Prehistory: 

Humankind’s First Three Million Years". Oxford 

University Press, Oxford. 

Williams, T. R., Bedinger, M.S., 1984. "Selected geologic and 

hydrologic characteristics of the Basin and Range 

Province, western United States; Pleistocene lakes and 

marshes", U.S. Geol. Surv. Misc. Invest. Ser. Map, 1- 

1522- D.  

Wright, H. E., Jr., 1962. "Pleistocene glaciation in Kurdistan", E 

& G - Quaternary Science Journal; 12 (1), pp. 131- 164. 



Iranian Plateau in the Late Quaternary: A Time When Iran Was Green! 

 

113 

Yaqoubi, Ahmed bin Ishaq (Ibn Chasya Yaqoubi), (3rd century 

A.H.) 2003. "Yaqoubi History", translated by 

Mohammad Ebrahim Ayiti, Tehran, Scientific and 

Cultural Publishing Company, volume one, pp. 610, (in 

Persian). 

Yousefi Zoshk, R. Y., Mohammadi, K. B., Zeighami, M., 

Baghizadeh, S., Golcheh, M., Ahmadpour, H., Miri, J., 

Nezhad, M. G., Nezari, N., Mohammadi, N. B., 

Alimadadi, E., 2015. "MeymanatAbad Tepe: An 

important Site in Late Fourth Millennium BC in Iranian 

Central Plateau". Archaeology, 4 (1), pp. 13- 21. 

Zomorrodian, M. J., 2002. Geomorphology of Iran (Climatic 

Processes and External Dynamics, Mashhad, Ferdowsi 

University Publications, Mashhad, pp. 268, (In Persian). 

 

 

 

 



 

114 

 

 

 

 

 

 

 


	Slide 1

