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the Dispersal of Early Homo sapiens into the Iranian Plateau
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Introduction

Recent improvements in paleogenetic studies
support interbreeding between Homo sapiens
and other hominins, including Neanderthals
and Denisovans over 100 kya (Bergstrom
et al. 2020; Kuhlwilm et al. 2016; Harvati
et al. 2019; Scerri et al. 2019). Meanwhile,
tossil and archaeological evidence document
that Homo sapiens were present outside of
the African continent at around 194 kya,
and are argued to have reached Sahul by
about 65 kya (Demeter et al. 2012; Clarkson
et al. 2017). This issue raises many questions
regarding the time and dispersal route(s) of
Eurasian Homo sapiens colonisation. In line
with these discoveries, besides the Levantine
corridor, which was considered as a key area
during recent years, the Arabian Peninsula
and Southern Asia have been targeted as the
other main hominin crossroad areas. Several
theories attempt to explain why Homo sapiens
exited the African continent and spread across
the globe. Some scholars suggest that climatic
changes which resulted in wet conditions from
120 to 90 kya ago (Tierney et al. 2017) allowed
Homo sapiens to cross the African Sahara by
providing access to fresh water (Scerri et
al. 2014). Regardless of what instigated the
migration out of Africa, the actual pathway
of migrating early Homo sapiens is a hot topic
among anthropologists. These days, the huge
dry deserts of the Middle East and Arabian

Peninsula, with minimal fresh water sources,
could be considered to act as impenetrable
natural barriers to human mobility. Recent
palaeohydrological research of the hominin
settlements during the Marin Isotope Stage
(MIS) 7 to 5, most specifically 5e in the
Middle East, suggests that there were enough
humid environmental conditions to allow
Homo sapiens to cross the Arabian Peninsula
inland, towards broader dispersal regions
(Breeze et al. 2015, Groucutt et al. 2015a;
2018). These include areas such as the Persian
Gulf and the Hurmuz Straight areas, or the
northern edge of the Persian Gulf entering
into the south of Iran. More specifically,
recent Palaeolithic research in the Arabian
Peninsula has resulted in the discovery of
significant Middle Palaeolithic occupations
at sites located along the Persian Gulf basin
(in the United Arab Emirates to be precise)
dated to 125 kya (Scott-Jackson et al. 2009;
Armitage et al. 2011; Rose 2010) and multiple
MP sites in northern Arabia (Petraglia et
al. 2012), as well as in Yemen at the well-
dated Middle Palaeolithic sites in the Wadi
Surdud (Delagnes et al. 2012). The strong
link between MP occupation and fresh water
sources such as paleo-rivers and lakes (Breeze
et al. 2015; 2016; Groucutt et al. 2015b; 2015¢)
all support the idea of early Homo sapiens
dispersals during the humid phases of the
Middle and Late Pleistocene periods. When
examining a map of MP sites distributed
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I'ig. 1. (a): The distribution of Middle Palaeolithic sites across East Africa, the Saharo-Arabian belt, and India, plotted
on a modelled precipitation map for the last interglacial (MIS 5) with positions of major paleolakes (dark blue areas) and
paleorivers, which form extensive riparian corridors (blue lines). The Neanderthal range line shows the estimated extent of
Neanderthal dispersal from the north. The map shows that Middle Palaeolithic sites are commonly located in interior re-
gions and that their presence in typically arid areas can be explained by the humid climate conditions of periods such as MIS
5, which activated paleohydrological networks and potentially transformed major deserts into savannah grasslands and sh-
rublands (green areas) containing numerous fresh water lakes and rivers. The paucity of sites in Pakistan and eastern Iran
almost certainly reflects research history rather than a real pattern (Groucutt et al. 2015a). (b) and (c): Topo-hydrographic
map of central Iran with known MP sites and the sites mentioned in this article; maps by the authors.
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Fig. 1 (continued).

across the southwest and south Asian regions,
it is noticeable that there is a meaningful and
continuous pattern, whilst the Iranian Plateau
at the centre of this map is still blank (Fig. 1a).

Biogeographically, the Iranian Plateau as an
Afro-Arabian realm (Dennell 2020) has been
under-researched for various reasons, and
it represents a missing link with regards to
the map of early hominin migrations. This
large plateau is situated between two bodies
of water, the Caspian Sea to the north and
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the Persian Gulf and Oman Sea to the south
(Fig. 1.b), and lies along the easiest overland
route from the Levant/Arabian Peninsula to
the Indian sub-continent and south-eastern
Asia (Heydari-Guran 2014, 1). So far, some
studies conducted at different sites have
yielded important results such as strong
evidence for Neanderthal occupation at
Shanidar (Solecki 1963), Bisetun (Coon 1957,
Trinkaus and Biglari 2006), and Wezmeh
(Zanolli et al. 2019) caves. However, based on
the identified cultural remains and absolute
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dating, we suspect that during MIS 4 and
early MIS 38, at least, with the appearance of
laminar technology, Homo sapiens probably
colonised the Zagros Mountains at the
western rim of the Iranian Plateau (Solecki
1963; Becerra-Valdivia et al. 2017; Ghasidian
et al. 2019).

The Iranian Plateau is divided into three
difterent physiographic zones, with the Zagros
Mountains covering the southwestern and
western parts of it. The Alborz Mountains
cover the northern part and the rest consists
of the semi-arid environments of the Central
Plateau, which comprises two thirds of the
entire Iranian Plateau (Fig. 1b, c). Recently a
tew Palaeolithic surveys have been conducted
in these previously unknown interior regions of
the Plateau and have resulted in the discovery
of several Palaeolithic occupations (Biglari
et al. 2009; Vahdati Nasab et al. 2013; and
Heydari-Guran et al. 2015). These discoveries
confirm the high potential for the Central
Iranian Plateau during the Palaeolithic, and
refute the notion that MP settlement was
limited to the karstic landscape of the Zagros
Mountains. However, the research conducted
so-far raises numerous questions regarding
settlement patterns and the diversity of culture
during the Palaeolithic. Technologically
speaking (in terms of typology), the lithic
artefacts from the Iranian Central Plateau
are reminiscent of areas outside the plateau
itself, such as the Arabian Peninsula and even
the Levantine Region. These artefacts are
different to those of the MP of the Zagros,
namely the Zagros Mousterian, which is geo-
graphically closer to the Central Plateau of
Iran (Heydari-Guran et al. 2015). The Zagros
Mousterian is traditionally associated with
Neanderthals, since Mousterian artefacts were
tound in association with physical remains
of this species at Shanidar (Solecki 1963;

Jaubert et al. 2006). One of the main reasons
for these cultural similarities and differences,
asides from different elevations and stone raw
material resources, is the fact that most of the
Palaeolithic sites in the Zagros Mountains
(with its Mediterranean climate) are found
in shelter sites, while in the Central Plateau
(like in the Arabian Peninsula) they are mostly
open-air settlements.

Apart from these possible environmental
conditions, this study seeks to evaluate the
link between MP material cultures and the
early Homo sapiens who may have entered the
Iranian Plateau from the Arabian Peninsula
through the Persian Gulf oasis (Rose 2010)."
Furthermore, we seek to examine if these
early Homo sapiens were responsible for
the MP lithic assemblages, rather than the
Neanderthals as previously thought. Recent
research in the Arabian Peninsula raises the
question of a possible relationship between
these two regions (Armitage et al. 2011;
Rose 2010). For instance, the bifacial foliates
trom the Qaleh Bozi cave (Biglari et al. 2009)
share stronger similarities with the bifacial
tool types of the sites around the Persian
Gulf basin (Rose 2010). This hypothesis is in
accordance with the MIS 5 humid corridor
model (Breeze et al. 2015; 2016; Crassard
et al. 2018). Based on this model and our
new findings in the Central Plateau of Iran,
we alm to answer two important research
questions:

a. Can we consider the Central Iranian Plateau
as part of the humid corridor during MIS
5 for hominin expansion towards east and
northeast?

b. Is there any cultural relationship between
the Central Plateau sites and other parts of
the Plateau and Arabian Peninsula?

1 Another possible route could be via the Wadi al Batin which drains from the Hijaz into Kuwait (Crassard et al.

2013).
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Geomorphic and depositional features
as signatures of the humid phases in the
northwest of the central Iranian Plateau

The proposed timing for late Pleistocene
human expansion into the Iranian Plateau
via the southern corridor is during the wet
episodes of MIS 5, especially 5e, which is often
referred to as a moisture window. In general,
MIS 5e is a temperate phase during the inter-
glacial period between ca. 130 to 74 kya.
Based on fieldwork and simulation models for
North Africa, the Arabian Peninsula, and the
Levant, climatic reconstructions suggest that
these regions experienced alternating wet/dry
phases during MIS 5e (Kutzbach et al. 2020).
Geomorphic features in the region from
the African Sahara to the Western Arabian
Peninsula and the Levant including playas,
dry streams, as well as travertine and tufa
tormations are robust signatures of hydro-
logical activities (Breeze et al. 2015; Groucutt
et al. 2015b; 2015c¢).

The northwest part of the Central Plateau of
Iran consists of a large arid/semi-arid area
ranging from 800 to 1000 m asl at the
southern slopes of the Alborz Mountains
and ca. 1500 to 3000 m asl at the northern
and eastern edges of the Karkas Mountains
to the southwest. This region is part of the
Urumieh-Dokhtar ~Magmatic
sists of various Palaeogene igneous rocks
such as granite, andesite, basalt, and tuft
(Heydari-Guran et al. 2009; 2015). Previous
Palaeolithic studies in this region revealed se-
veral geological features with MP and Upper
Palaeolithic (UP) occupations all dated to the
late Pleistocene including fluvial-lacustrine
deposits (playas), sand dunes, and spring-fed
travertines (Heydari-Guran 2014; Heydari-
Guran et al. 2015; Vahdati Nasab et al. 2013).
These features are all related to the presence
of water in the landscape.

and con-

Playa

Also known as an alkali flat or Sabkha, a
playa is a desert basin with no outlet, which
periodically fills with water toforma temporary
lake. In most cases in the Iranian Central
Plateau, playas are formed by tectonic move-
ments in the Urumieh—Dokhtar magmatic
arch (Stocklin 1968; Ghasemi and Talbot
2006). Based on previous studies (Krinsley
1972), the tluvial-lacustrine deposits in cent-
ral Iran reflect playa environmental systems,
which were formed during periods of higher
precipitation/evaporation ratios than those of
today. Some playas within the Iranian Central
Plateau have flooded on occasion during the
wettest years of recent times. All areas in
the study region that could have potentially
been flooded, or filled with water, during wet
period are identified in the environmental
reconstruction map (Fig. 1c). Moreno and her
colleagues argue that these playas indicate
tormer lacustrine periods, synchronous to the
glacial stages (Moreno et al. 2012).

There are now linear aeolian deposits, oriented
in NW-SE directions and approximately
200 km long within the sandy region south
of Daryache Namak in Qom, east of Ardestan
City, and about 70 km south of Tehran. It was
suggested that the source of the sand is the
local playas (Krinsley 1972); however, some
scholars believe that the sediment-source lies
in the alluvial fans of the Karkas Mountains to
the south and southeast (Thomas et al. 1997;
Heydari-Guran and Ghasidian 2011, 486).

Travertine and tufa formations

Travertine and tufa deposits are also indi-
cators of the presence, and actions, of fresh
water. The detailed geology, geomorphology,
and nature of these formations are described
elsewhere (Heydari-Guran et al. 2009;
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Fig. 2. Satellite map showing the position of the palaco-lake area in the Zavyeh inter-mountain basin. Image: Google
Earth/Landsat — Copernicus; last accessed 27 April 2019.

Heydari-Guran and Ghasidian 2011; Heydari-
Guran 2014: Heydari-Guran et al. 2015).
Based on field observations and geological
maps of central Iran, all travertine and tufa
formations are close to the fault systems. For
example, the travertine formation associated
with early human settlements in the study
region are shaped on the Qom-Zefreh Fault,
developed along the eastern rim of the Karkas
Mountains, and around hot springs along the
volcanic mountains system.

MP Sites on the landscapes

Zavyeh

Zavyehis afresh water paleo-lake area about 80
km of southwest Tehran and in the northeast
end of the interior parts of the Iranian
Central Plateau (Fig. 1c; Fig. 2). The Zavyeh
area has attracted the attention of geologists
during recent years (Djamali et al. 2006). Due
to the extraordinary geological conditions,
the inter-mountain basin of Zavyeh (around
500 km?®) consists of an ancient shallow lake
system lifted up to 20 m higher than the
surrounded area by two major Quaternary

fault systems (Djamali et al. 2006). Later
dendritic drainage systems have cut through
the fine-grained lake deposits and exposed
deep stratigraphic profiles (Fig. 3, Fig. 4.
Sedimentological studies by Djamali and
colleagues (2006) suggest a late Pleistocene to
early Holocene age for the upper deposits of
this lake system. In satellite images the range
of this lake system can be seen to cover a
large area of around 550 km?* (Fig. 2; Fig. 3).

A systematic field-survey of the Zavyeh
region identified 27 concentrations of lithic
artefacts on the surface of the lake deposits
and inside the profiles dating to different
periods from the Late Pleistocene through
to the Holocene (Heydari-Guran et al. 2015).
It was observed that the concentrations
associated with MP artefacts consist of
reddish-brown silty marl tufa deposits,
which probably originate from shallow fresh-
water lacustrine environments (Djamali
et al. 2006). However, younger materials,
including UP and Epipalaeolithic artefacts,
were recovered from the surfaces of the
shallower gullies and are partly covered
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Fig. 8. The geological setting in the Zavyeh region. From: Djamali et al. 2006, Fig. 1:317.
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Fig. 4. The studied geological section. From Djamali et al. 2006, Fig. 5.
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Fig. 5. Zavyeh: selection of different raw materials among
the MP artefacts from Zavyeh. After Heydari-Guran
2014, Fig. 5.4.

by alluvial sediments. These younger
concentrations were found at higher elevated
surfaces than the horizons containing MP
tinds (Heydari-Guran et al. 2015). The
MP assemblages contain a large number of
Levallois elements. The size of the Levallois
flakes varies from 20 mm to 90 mm, and
they tend to be elongated and triangular in
shape with sharp points (Fig. 5). In addition
to retouched points, the number of retouched
pieces, including scrapers, is high (Heydari-
Guran et al. 2015). In general, the dimensions
of the MP tools from Zavyeh are larger than
those from the Zagros Mousterian. In contrast
to the Mousterian artefacts of Khorramabad
and Rermanshah (Dibble and Holdaway
1993), Levallois technology (Boé¢da 1995) has
been employed more frequently in Zavyeh,
reminiscent of the pattern employed in the
MP of south western Asia especially the
Levant (Bar-Yoset 2000; Boéda and Muhesen
1993; Le Tensorer et al. 2011; Shea 2003). A
regular use of the Levallois technique has also
been observed among the lithic artefacts in
the recently studied MP localities of Mirak,
located at the northern edge of the Central
Iranian Plateau (Vahdati Nasab et al. 2013).

Semnan

Compare to the other regions in the Iranian
Central Plateau, Semnan was more targeted
tor the Palaeolithic investigation (Rezvani
and Vahdati Nasab 2010; Vahdati Nasab et al.
2013; Vahdati Nasab and Clark 2014; Vahdati
Nasab and Hashemi 2016; Heydari et al. 2020).
The sites of Semnan area include Chah-e Jam,
Mirak, and Delazian, and they converged
around the playa formations (Fig. 1c).

Chah-e Jam 1s located 300 km east of Tehran.
It covers an area of 2391 km? and is located
ca. 1050 to 1100 m asl (Vahdati Nasab and
Hashemi 2016) on the southernmost slope of
the Alborz Mountains. Chah-e Jam is a large
open-air site, consisting of sandy clay, salty
desert, and swamp areas with the Palaeolithic
tinds mostly distributed in the sandy clay
part. The lithic artefacts from this locality
are considered to be typical MP artefacts and
include a high number of Levallois recurrent
tlake cores and retouched tools. Among them
are various types of scrapers including mostly
side and convergent scrapers.

Mirak is situated 220 km east of Tehran on
the northern edge of the Iranian Central
Plateau. This locality consists of seven
mounds. It is a large site of ca. 4 ha and
yielded numerous lithic artefacts (Rezvani and
Vahdati Nasab 2010). The lithic assemblage
trom Mirak is considered to be a diag-
nostic Levallois-Mousterian techno-complex.
It includes Mousterian points, convergent
scrapers, single and double scrapers, and
discoidal and Levallois cores (Rezvani and
Vahdati Nasab 2010; Vahdati Nasab et al.
20138). Techno-typologically speaking, Mirak
and Chah-e Jam share similarities in the
frequent use of the Levallois technique
and different types of scrapers. However,
Mirak is the only Palaeolithic locality in
the Iranian Central Plateau yielded chrono-
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logy for its Palaeolithic layers. A number of
Bayesian-modelled OSL (optically stimulated
luminescence) dating for the Pleistocene
occupations situates the UP occupation at
21-28 kya and 26—33 kya and the MP layer at
43-55 kya (Vahdati Nasab et al. 2019; Heydari
et al. 2020).

Three kilometres north of Mirak lies
Delazian, a site with a typical UP assemblage.
Delazian is also a large locality consisting
of an area around 30 ha and located 1050 m
asl. Due to the considerable size of the site,
systematic survey was employed for collecting
artefacts; in particular, in two trenches of 40
X 4 m large concentrations of artefacts were
uncovered. In general, the lithic assemblages
from Delazian contain blade and bladelet
oriented artefacts, but lack any MP elements.
Typical tools include end scrapers, notch and
denticulates, as well as a large number of
used and retouched pieces (Vahdati Nasab and

Clark 2014). Based on the techno-typological
characteristics of the lithics, the site was
occupied during UP.

Arisman

The Palaeolithic sites of Arisman were
first reported during the excavations and
survey in the Arisman region during a 2003
Iranian-German joint Project (Heydari-
Guran and Ghasidian 2011). Later the authors
of this article were invited to conduct an
intensive survey in the region which resulted
in the discovery of numerous Palaeolithic
sites that are spread on the travertine and
sand dunes or playas of the region (Fig. 1c).
Holabad is a thick travertine dome-shape
formation over 30 m high and ca. 150 m in
diameter at roughly 1100 m asl (Fig. 6). It was
formed in front of a permanent spring on the
southern slope of the Karkas Mountains and
at the north eastern margin of the Holabad
travertine formation, a 380 m high cliff

Iig. 6. Satellite picture of Holabad travertine formation. The green line shows the probable waterfall, the blue circle presents
the MP occupation area and the red line indicates the UP-occupation area. The configuration of MP and UP occupation
and the morphological changes of the Holabad travertine formation indicate the dynamaics of hominin occupation on the site.
By moving the position of shallow lake within the travertine formation through time, the position of occupied areas changes
Jfrom the central part (MP) to the adjacent area (UP). Image: Google Earth / Mazxar Technologies / NASA; last accessed
27 April 2019; modified by the authors.
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Fig. 7. Holabad and Qaeh Gusheh: a selection of different raw materials among the MP artefacts. Photo by the authors.

C— )

Fig. 8. Holabad: a selection of MP artefacts. Drawings by the authors.
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tormed by extensive and prolonged watertall
activity (Fig. 6). Holabad yielded a total of
956 lithic artefacts from the flat top surface
of the formation (Heydari-Guran et al. 2009;
2015; Heydari-Guran and Ghasidian 2011).
The site topography, artefact density, and
their techno-typological features demons-
trate two periods of occupation occurred in
two different parts, at the north and at the
southeast edges of the formation, respectively.
The southeast part yielded mostly younger
materials from the UP. It is about two meters
higher than the northern area, which on
the contrary, contains mainly MP artefacts
(Heydari-Guran and Ghasidian 2011). The
northern part of the site is defined by wavy-
shaped travertine deposits and is heavily
eroded in some areas. There, most of the
artefacts occurred inside several
gullies (maximum 80 cm deep), and are
particularly concentrated in an area of red-
brown to brown silt and fine sand extending
14 m in length and 6 m in width.

shallow

The MP assemblage of Holabad is significant
in terms of Levallois flakes, blades, tools, and
cores (Fig. 7, Fig. 8). The cores are mostly
Levallois recurrent for flake production.
Despite the presence of Levallois blades and
points, the related cores are either missing
or are reduced to beyond the point where
the early products can be recognised. There
are several inclined cores characterised by
centripetal flake negatives. The knappers
struck flakes from both reduction surfaces
of the cores alternately without preferring
one surface to another (Heydari-Guran et al.
2015; Heydari-Guran and Ghasidian 2011).
This type is also one of the main core types
of the Levantine Mousterian (Goren-Inbar
1990). The Holabad MP assemblage yielded a
relatively wide range of tool types. Points are
the dominant tool type including retouched,
un-retouched, pseudo- and stemmed points.
Most of them are retouched Levallois points
with the retouch varying from fine to stepped.
Truncated-facetted pieces are also present at
Holabad, although they are not as abundant

as at Bisetun Cave (Dibble 1984) and Warwasi
Rockshelter (Dibble and Holdaway 1993)
along the West-Central Zagros Mountains.
Unlike at Bisetun, truncated-facetted pieces
trom Holabad do not have denticulate edges,
and the retouches occur in different parts of the
blank on either the dorsal or ventral surfaces.
It is unlikely that these truncated-facetted
pieces were cores for obtaining flakes, as was
suggested for Bisetun Cave, since the small
tlakes resulting from these retouches are rare
in the MP assemblage of Holabad. During
two seasons of survey in the Qaleh Gus-
heh region in 2004 and 2005, out of a total
of 16 investigated sites, eight localities with
MP artefacts were recognised (Conard et al.
2009; Heydari-Guran 2014; Heydari-Guran
and Ghasidian 2011). In contrast to the low
densities of MP artefacts, there are several UP
localities including Qaleh Gusheh localities
which produced rich concentrations of" lithic
artefactsindicating intensive occupations (Hey-
dari-Guran and Ghasidian 2011; Conard et al.
2009). The MP artefacts are made from local
volcanic and chert raw materials. The surfaces
of these artefacts are heavily patinated and
display desert varnish (Heydari-Guran and
Ghasidian 2011). They are characterised by
the frequent use of the Levallois technique.
The cores are mostly recurrent centripetal
Levallois flake cores. No blade cores have been
observed among the MP artefacts despite
the presence of Levallois blades. The tool
assemblage mainly includes two groups of
scrapers and points. The convergent scrapers
are made from Levallois flakes with chapeau
de gendarme platforms. The heavily retouched
edges are reminiscent of the “re-sharpened”
scrapers of the Zagros Mousterian (Dibble
1984). The dejeté scrapers, such as those from
the Zagros Mousterian, have pointy tips with
simple platforms. The other scrapers of the
assemblage display fine, non-invasive retouch
and are made from thick non-Levallois tlakes.
Another group of tools are points made from
Levallois blanks. Only one retouched point and
one pseudo-Levallois point have sharpened
tips formed by convergent retouched edges.
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Since the MP assemblages of the Qaleh
Gusheh sites come from different localities,
the study of reduction sequences is hindered
by the relatively small numbers of artefacts.
Some of the artefacts are found as single MP
tinds along with the localities with younger
material (Heydari-Guran et al. 2015).

Discussion

From a topographical point of view, the Central
Iranian Plateau is bound to the north, west,
and east by high mountains, while the southern
part of the plateau extends over a relatively tlat
region up to the coast of the Persian Gulf and
the Oman Sea. Therefore, this region can be
considered as a natural corridor for hominin
dispersal into the Iranian Plateau (Heydari-
Guran and Ghasidian 2011). Although the
Central Iranian Plateau today has experienced
hot and dry climatic conditions, the evidence
at both a local and regional scale points to
several phases of moist climate during MIS 5,
which might have resulted in the suggested
human intrusion into the inner regions of the
Iranian Plateau. This hypothesis is supported
by cultural data and human behavioural
reconstruction based on the geographical
distribution of MP sites and artefacts in the
Central Plateau. However, given the lack of
absolute dating, only lithic techno-typological
analyses can currently provide insights into
the chronology of the sites; therefore, current
ideas about the cultural chronology of the MP
of the Central Plateau need to be evaluated
with caution.

Based on what is currently known, the
low number of Levallois elements, heavily
retouched scrapers, and Mousterian points
of the Zagros Mousterian, which are not
necessarily made of Levallois blanks, likely
belong to the later phases of the MP (Dibble
1984; Dibble and Holdaway 1993). Hole
and Flannery (1967) reported on elongated
and heavily retouched Mousterian points
and argued that these points represent an
early form of the Arjeneh points that will

appear later during the UP Baradostian
period (ca. 42—36 kya; Becerra-Valdivia et al.
2017). These elongated, strongly retouched
points are relatively abundant in the Zagros
Mousterian (e.g. in Warwasi: Dibble and
Holdaway 1998), while the points within
the assemblages from the open-air sites of
the Central Plateau are mostly made from
Levallois blanks. The Hole and Flannery’s
view hinting at a continuity between the MP
and UP was likely shaped by the assumption
that a gradual shift took place between these
two periods. This assumption was widespread
at the time of their research, which predates
of two decades the rise of the Out-of-Africa
model for modern human origins and the geo-
graphical expansion of modern humans and
replacement of other hominins.

The techno-typological data on the lithics
from the Central Plateau demonstrate that the
lack of a strong relationship between the MP
habitat areas in the western Zagros Mountains
and the Central Plateau is due to the natural
barrier of the Zagros Mountains, which
extends for at least 300 km in the form of a
Jagged topographical wall between these two
areas. Compared to the Zagros Mountains,
the Central Plateau of Iran offered few natural
shelters, and the important Palaeolithic sites
mentioned here are in fact all open-air sites.
Therefore, we suggest that the Central Plateau
MP occupations could presumably belong to
the wet phases of the Late Pleistocene (MIS 5)
period when the climatic condition was not as
harsh as in later phases of the Late Pleistocene,
especially during the MIS 4 (Djamali et al.
2008).

Characterised by the presence of recurrent
Levallois cores and a high number of
Levallois flakes with triangular and semi-
triangular dorsal scar patterns as well as by
low numbers of retouched tools, the MP sites of
the central Plateau might be reminiscent of the
Levantine Mousterian. However, it should be
noted that the Levantine Mousterian industry
has been recovered from both open-air and
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shelter sites (Shea 2003). Yet, the Levallois
dominant techno-complexes from the Central
Iranian Plateau are extensively derived from
open-air sites.

The MP occupations on the Central Plateau
of Iran indicate that almost all sites are close
to permanent water sources. The travertine
site of Holabad and the ancient lacustrine
settlement in the Zavyeh are possible examples
of human behaviour in arid regions that were
strongly tethered to the water sources. Thus,
the hominin campsites were probably formed
near ponds or marshes of fresh water on the
foothills of mountains and lowland areas.
The permanent water sources attracted both
hominins and game, and consequently allowed
relatively continuous settlement systems in
these areas. Consequently, we expect future
research in Central Iran might document
hominin behaviours similar to those that
have been recognised in other arid areas,
like the EI Kowm Basin in the Syrian Desert
(Le Tensorer et al. 2007; Hauck 2011), where
springs served as magnets for human activities
that concentrated on artefacts of otherwise
highly mobile hunters and gatherers of the
MP. In el Kowm Basin, researchers observe
a widespread use of the landscape during the
moist phases of the MP, which reflects weak
tethering to permanent sources; the more arid
climatic phases are in contrast characterised
by artefact distributions strongly clustered
around reliable water sources (Le Tensorer et
al. 2007; Hauck 2011).

With the lack of any hominin physical remains,
itis unknown which hominins were responsible
tor the MP assemblages from the Central
Iranian Plateau. Association of the Zagros
Mousterian with the Neanderthal remains in
Shanidar Cave of the northern Zagros may
suggest that the techno-complex could be
made by this species throughout the Zagros.
However, considering the Zagros as a barrier
tor penetrating the inner parts of the Iranian
Plateau, it is also conceivable that other species
were responsible for the MP assemblages of

the Central Plateau such as early Homo sapiens
and that Neanderthals were not present in this
area. According to this second hypothesis, we
can imagine the presence of a migration route
into the Central Plateau from other directions,
including the south via Arabia, the Persian
Gulf, and the Oman Sea; this rout might have
followed the coastal lines towards the north,
and eventually into the inner parts of the
Iranian Plateau. Recent evidence of hominin
occupations scattered on the surface in the
areas located on the southernmost part of the
Iranian Plateau supports this hypothesis.

Conclusion

The Central Plateau of Iran is one of the
largest geographical units in south western
Asiaand it is currently one of the warmest and
driest areas in the world. To the south, it is
connected to the Arabian Peninsula. The geo-
morphological and archaeological evidence
trom the Pleistocene suggest that this region,
as the Arabian Peninsula, experienced humid
periods associated with the presence of fresh
water sources. The potential for human
occupation of the Central Iranian Plateau is
strongly related to these favourable climatic
conditions (Heydari-Guran and Ghasidian
2011). In particular, occupation of the
hyper-arid interior of the Central Iranian
Plateau must have been limited to periods of
increased precipitation that would have trans-
tormed the desert into a highly attractive
landscape with sufficient available water
and biomass (Heydari-Guran 2014). Due to
the fact that the Central Plateau consists of
territories located at high altitudes of ca.
2000 to 3000 m asl, which are still today the
sources of rainwater absorption, the Central
Plateau could be considered as a potential
refugium for human populations occupy-
ing the interior parts of the Iranian Plateau.
The major role of the Central Plateau in the
process of human dispersals out of Africa
towards the east has been confirmed by
the archaeological evidence presented here.
This emphasises the diachronic changes
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between harsh and favourable environments
that largely influenced the timing for the
successful presence of stable populations
on the Central Plateau. By combining the

various evidence, including hydrological
records, the ecological and even more
the cultural connections and similari-

ties between this region and the Arabian
Peninsula, it is likely that the Central Plateau
of Iran was an attractive region for hominin
groups who used the Strait of Hormuz
and the Persian Gulf as migration routes
and immigrated into the Iranian Plateau.
We now know that the MP assemblages
in Arabia were manufactured by Homo
sapiens (Groucutt et al. 2018). The same
likely occurred in the Indian sub-continent
(Clarkson et al. 2017). Therefore, on the basis
of the lithic techno-typological similarities
between the assemblages from the Central
Plateau area and Arabia and the connection
of these two areas, we hypothesise that the
makers of Iranian Plateau MP assemblages
were more probably Homo sapiens rather than
Neanderthals. This issue puts the Central
Plateau of Iran in contrast to the Zagros
region sites where it is widely accepted that
Neanderthals were responsible for the MP
assemblages (Solecki 1963; Coon 1957).

Nevertheless, proving the MIS 5 humid
corridor hypotheses for the dispersal of Homo
sapienson the Iranian Plateau requires further

multidisciplinary  approaches, including
absolute dating, micromorphology, isotope
studies, and the conducting of additional
comprehensive surveys and excavations at
key sites such as Holabad and Zavyeh.

Acknowledgements

We are pleased to contribute to Festschrift
tor Prof. Susan Pollock. The highlight of what
we have learnt from her is that humanity and
morality are far more important than mere
archaeology. EG is in debt to Susan who
trusted her with participation in Toll-e Bashi
excavation in 2003 as her first ever archae-
ological excavation. Besides instructing
on how to dig a prehistoric site, Susan also
patiently taught her how to study and analyse
lithic artefacts.

Many arguments in this paper are based on
the surveys that the authors carried out on
the Central Iranian Plateau with the support
of different institutions, including the
Iranian Centre for Archaeological Research
(permitted by the late M. Azarnoosh), the
German Archaeological Institute (DAI;
permitted by B. Helwing), and partly funded
by the University of Tiibingen. We are
grateful to H. Groucutt for the fruitful dis-
cussions and comments. Many thanks to the
editors of this Festschrift for making this
publication possible.

References

Armitage, Simon J., Sabah A. Jasim, Anthony E. Marks, Adrian G. Parker, Vitaly I. Usik, and Hans-Peter
Uerpmann. 2011. “The Southern Route ‘Out of Africa: Evidence for an Early Expansion of Modern
Humans into Arabia.” Science 331 (6016): 453—56. DOL: 10.1126/science.11991183.

Bar-Yosef, Ofer, ed. 2000. The Geography of Neandertals and Modern Humans in Europe and the Greater
Mediterranean. Peabody Museum Bulletins 8. Cambridge, MA: Peabody Museum Press.

Becerra-Valdivia, Lorena, Katerina Douka, Daniel Comeskey, Behrouz Bazgir, Nicholas J. Conard, Curtis W.
Marean, Andreu Oll¢, et al. 2017. “Chronometric Investigations of the Middle to Upper Paleolithic Transition
in the Zagros Mountains Using AMS Radiocarbon Dating and Bayesian Age Modelling.” Journal of Human
Evolution 109: 57—-69. DOI: 10.1016/].jhevol.2017.05.011.

Bergstrom, Anders, Shane A. McCarthy, Ruoyun Hui, Mohamed A. Almarri, Qasim Ayub, Petr Danecek, Yuan

Chen, et al. 2020. “Insights into Human Genetic Variation and Population History from 929 Diverse
Genomes.” Science 367 (6484). DOL: 10.1126/science.aay5012.

233


https://doi.org/10.1126/science.1199113
https://doi.org/10.1016/j.jhevol.2017.05.011
https://doi.org/10.1126/science.aay5012

Saman Heydari-Guran & Elham Ghasidian

Biglari, Fereidoun, Mohsen Javeri, Marjan Mashkour, Mehdi Yazdi, Sonia Shidrang, Margareta Tengberg, Kamal
Taheri, and Jamshid Darvish. 2009. “Test Excavations at the Middle Palaeolothic Sites of Qaleh Bozi,
Southwest of Central Iran, a Preliminary Report.” In Iran Palaeolithic: Le Paléolithique D’Iran, edited by
Marcel Otte, Fereidoun Biglari, and Jacques Jaubert, 29—-38. BAR Int. Series 1968. Oxford: Archaeopress.

Boéda, Eric. 1995. “Levallois: A Volumetric Construction, Methods, a Technique.” In The Definition and Inter-
pretation of Levallors Technology, edited by Harold L. Dibble and Ofer Bar-Yosef, 41-65. Monographs
in World Archaeology 23. Madison, WI: Prehistory Press.

Boéda, Eric, and Sultan Muhesen. 1993. “Umm El Tlel (EI Kowm, Syrie) : étude préliminaire des industries
lithiques du Paléolithique moyen et supérieur 1991-1992.” Cahiers de I’Euphrate 7: 47-91.

Breeze, Paul S., Nick A. Drake, Huw S. Groucutt, Ash Parton, Richard P. Jennings, Tom S. White, Laine Clark-
Balzan, et al. 2015. “Remote Sensing and GIS Techniques for Reconstructing Arabian Palaeohydrology and
Identitying Archaeological Sites.” Quaternary International 382: 98—119. DOI: 10.1016/].quaint.2015.01.022.

Breeze, Paul S., Huw S. Groucutt, Nick A. Drake, Tom S. White, Richard P. Jennings, and Michael D. Petraglia.
2016. “Palaeohydrological Corridors for Hominin Dispersals in the Middle East ~250-70,000 Years Ago.”
Quaternary Science Reviews 144: 155—85. DOI: 10.1016/].quascirev.2016.05.012.

Clarkson, Chris, Zenobia Jacobs, Ben Marwick, Richard Fullagar, Lynley Wallis, Mike Smith, Richard G.
Roberts, et al. 2017. “Human Occupation of Northern Australia by 65,000 Years Ago.” Nature 547 (7663):
306—10. DOI: 10.1038/nature22968.

Conard, Nicholas J., Elham Ghasidian, and Saman Heydari-Guran. 2009. “The Open-Air Late Paleolithic Site
of Bardia and the Paleolithic Occupation of the Qaleh Gusheh Sand Dunes, Estahan Province, Iran.” In Iran
Palaeolithic: Le Paléolithique D’Iran, edited by Marcel Otte, Fereidoun Biglari, and Jacques Jaubert, 141-54.
BAR Int. Series 1968. Oxford: Archaeopress.

Coon, Carleton S. 1957. The Seven Caves: Archaeological Explorations in the Middle East. New York: Knopf.

Crassard, Rémy, Michael D. Petraglia, Nick A. Drake, Paul Breeze, Bernard Gratuze, Abdullah Alsharekh,
Mounir Arbach et al. 2013. “Middle Palaeolithic and Neolithic Occupations Around Mundafan Palaeo-
lake, Saudi Arabia: Implications for Climate Change and Human Dispersals.” PLoS ONE 8 (7).

DOI: 10.1871/journal.pone.0069665.

Delagnes, Anne, Chantal Tribolo, Pascal Bertran, Michel Brenet, Rémy Crassard, Jacques Jaubert, Lamya
Khalidi, et al. 2012. “Inland Human Settlement in Southern Arabia 55,000 Years Ago. New Evidence from
the Wadi Surdud Middle Paleolithic Site Complex, Western Yemen.” Journal of Human Evolution 63 (3):
452—74. DOI: 10.1016/].jhevol.2012.03.008.

Demeter, Fabrice, Laura L. Shackelford, Anne-Marie Bacon, Philippe Duringer, Kira Westaway, Thongsa
Sayavongkhamdy, José Braga, et al. 2012. “Anatomically modern human in Southeast Asia (Laos) by
46 Ka.” Proceedings of the National Academy of Sciences of the United States of America 109 (36): 14:375—80.
DOI: 10.1078/pnas.1208104109.

Dennell, Robin. 2020. From Arabia to the Pacific: How Our Species Colonised Asia. Oxon and New York: Routledge.

Dibble, Harold L. 1984. “The Mousterian Industry from Bisitun Cave (Iran).” Paléorient 10 (2): 23—34.
DOI: 10.8406/pale0.1984.937.

Dibble, Harold L., and Simon J. Holdaway. 1993. “The Middle Paleolithic Industries of Warwasi.” In The
Paleolithic Prehistory of the Zagros-Taurus, edited by Deborah I. Olszewski and Harold L. Dibble, 75-99.
University Museum Symposium Series 5. Philadelphia: University Museum, University of Pennsylvania.

Djamali, Morteza, Ingeborg Soulié-Mirsche, Daniela Esu, Elsa Gliozzi, and Rasoul Okhravi. 2006. “Palaeo-
environment of a Late Quaternary Lacustrine—palustrine Carbonate Complex: Zarand Basin, Saveh,
Central Iran.” Palaeogeography, Palacoclimatology, Palaeoecology 287 (2—4): 315—34.

DOI: 10.1016/].palaeo.2005.v12.001.

Djamali, Morteza, Harald Kiirschner, Hossein Akhani, Jacques-Louis de Beaulieu, Abdolhossein Amini, Valérie
Andrieu-Ponel, Philippe Ponel, and Lora Stevens. 2008. “Palaeoecological Significance of the Spores of the
Liverwort Riella (Riellaceae) in a Late Pleistocene Long Pollen Record from the Hypersaline Lake Urmia,
NW Iran.” Review of Palaeobotany and Palynology 152 (1-2): 66—73. DOI: 10.1016/].revpalbo.2008.04.004..

234%


https://doi.org/10.1016/j.quaint.2015.01.022
https://doi.org/10.1016/j.quascirev.2016.05.012
https://doi.org/10.1038/nature22968
https://doi.org/10.1371/journal.pone.0069665
https://doi.org/10.1016/j.jhevol.2012.03.008
https://doi.org/10.1073/pnas.1208104109
https://doi.org/10.3406/paleo.1984.937
https://doi.org/10.1016/j.palaeo.2005.12.001
https://doi.org/10.1016/j.revpalbo.2008.04.004

Consistency of the “MLS 5 Humid Corridor Model” for the Dispersal of Early Homo sapiens into the Iranian Plateau

Ghasemi, Abbas, and Christopher Talbot. 2006. “A New Tectonic Scenario for the Sanandaj—Sirjan Zone (Iran).”
Journal of Asian Earth Sciences 26 (6): 683—93. DOI: 10.1016/].Jseaes.2005.01.003.

Ghasidian, Elham, Saman Heydari-Guran, and Marta Mirazén Lahr. 2019. “Upper Paleolithic Cultural Diver-
sity in the Iranian Zagros Mountains and the Expansion of Modern Humans into Eurasia.” Journal of
Human Evolution 132: 101-18. DOI: 10.1016/].]hevol.2019.04.002.

Goren-Inbar, Nama. 1990. Quneitra: A Mousterian Site on the Golan Heights. Qedem 31. Jerusalem: Institute of
Archaeology, Hebrew University of Jerusalem.

Groucutt, Huw S., Rainer Griin, Iyad A. S. Zalmout, Nick A. Drake, Simon J. Armitage, Ian Candy, Richard

Clark-Wilson, et al. 2018. “Homo sapzens in Arabia by 85,000 Years Ago.” Nature Ecology & Evolution 2 (5):
800—09. DOI: 10.1038/541559-018-0518-2.

Groucutt, Huw S., Michael D. Petraglia, Geoft Bailey, Eleanor M. L. Scerri, Ash Parton, Laine Clark-Balzan,
Richard P. Jennings, et al. 2015a. “Rethinking the Dispersal of Homo sapiens out of Africa.” Evolutionary
Anthropology 24 (4): 149—64. DOI: 10.1002/evan.21455.

Groucutt, Huw S., Ceri Shipton, Abdullah Alsharekh, Richard Jennings, Eleanor M.L. Scerri, and Michael D.
Petraglia. 2015b. “Late Pleistocene Lakeshore Settlement in Northern Arabia: Middle Palaeolithic Techno-
logy from Jebel Kateteh, Jubbah.” Quaternary International 382: 215—36. DOI: 10.1016/].quaint.2014.12.001.

Groucutt, Huw S., Tom S. White, Laine Clark-Balzan, Ash Parton, Rémy Crassard, Ceri Shipton,
Richard P. Jennings, et al. 2015¢c. “Human occupation of the Arabian Empty Quarter during MIS 5:
evidence from Mundafan Al-Buhayrah, Saudi Arabia.” Quaternary Science Reviews 119: 116—35.
DOI: 10.1016/].quascirev.2015.04.020.

Harvati, Katerina, Carolin Roding, Abel M. Bosman, Fotios A. Karakostis, Rainer Griin, Chris Stringer, Pana-
giotis Karkanas, et al. 2019. “Apidima Cave fossils provide earliest evidence of Homo sapiens in Eurasia.”
Nature 571 (7766): 500—04. DOI: 10.1088/541586-019-1376-z.

»

Hauck, Thomas C. 2011. “Mousterian Technology and Settlement Dynamics in the Site of Hummal (Syria)
Journal of Human Evolution 61 (5): 519—37. DOI: 10.1016/].jhevol.2011.01.014.

Heydari, Maryam, Guillaume Guérin, Sebastian Kreutzer, Guillaume Jamet, Mohammad Akhavan Kharazian,
Milad Hashemi, Hamed Vahdati Nasab, and Gilles Berillon. 2020. “Do Bayesian Methods Lead to More
Precise Chronologies? ‘BayLum’ and a First OSL-Based Chronology for the Palaeolithic Open-Air Site of
Mirak (Iran).” Quaternary Geochronology 59: 101082. DOI: 10.1016/].quage0.2020.101082.

Heydari-Guran, Saman. 2014. Paleolithic Landscapes of Iran. BAR Int. Series 2568. Oxford: Archacopress.

Heydari-Guran, Saman, and Elham Ghasidian. 2011. “Palaeolithic survey in the Arisman region, western Central
Iranian Plateau.” In Early Mining and Metallurgy on the Western Central Iranian Plateau: The First Five Years
of Work, edited by Abdolrasool Vatandoust, Hermann Parzinger, and Barbara Helwing, 484—98. AIT 9.
Mainz: Philipp von Zabern.

Heydari-Guran, Saman, Elham Ghasidian, and Nicholas J. Conard. 2009. “Iranian Paleolithic Sites on
Travertine and Tufa Formations.” In Iran Palaeolithic: Le Paléolithique D’Iran, edited by Marcel Otte,
Fereidoun Biglari, and Jacques Jaubert, 109—24. BAR Int. Series 1968. Oxford: Archaeopress.

Heydari-Guran, Saman, Elham Ghasidian, and Nicholas J. Conard. 2015. “Middle Paleolithic Settlement on the
Iranian Central Plateau.” In Settlement Dynamacs of the Middle Paleolithic and Middle Stone Age. Vol. 4, edited
by Nicholas J. Conard and Anne Delagnes, 171-205. Tiibingen Publications in Prehistory. Tiibingen: Kerns.

Hole, Frank, and Kent V. Flannery. 1967. “The Prehistory of Southwestern Iran: A Preliminary Report.”
Proceedings of the Prehistoric Society 33: 147—206.

Jaubert, Jacques, Fereidoun Biglari, Jean-Guillaume Bordes, Laurent Bruxelles, Vincent Mourre, Sonia Shidrang,
Rahmat Naderi, and Simko Alipour. 2006. “New Research on Paleolithic of Iran: Preliminary Report
of 2004 Iranian-French Joint Mission.” Archaeological Reports 4: 17—26.

Krinsley, David. 1972. “The Palaeoclimatic Significance of the Iranian Playas.” Palaeoclimatology of Africa 6:
114—20.

285


https://doi.org/10.1016/j.jseaes.2005.01.003
https://doi.org/10.1016/j.jhevol.2019.04.002
https://doi.org/10.1038/s41559-018-0518-2
https://doi.org/10.1002/evan.21455
https://doi.org/10.1016/j.quaint.2014.12.001
https://doi.org/10.1016/j.quascirev.2015.04.020
https://doi.org/10.1038/s41586-019-1376-z
https://doi.org/10.1016/j.jhevol.2011.01.014
https://doi.org/10.1016/j.quageo.2020.101082

Saman Heydari-Guran & Elham Ghasidian

Kuhlwilm, Martin, [lan Gronau, Melissa J. Hubisz, Cesare de Filippo, Javier Prado-Martinez, Martin Kircher,
Qiaomei Fu, et al. 2016. “Ancient Gene Flow from Early Modern Humans into Eastern Neanderthals.”
Nature 530 (7591): 429—383. DOI: 10.1038/naturel6544-

Rutzbach, John E., Jian Guan, Feng He, Andrew S. Cohen, Ian J. Orland, and Guangshan Chen. 2020. “African
Climate Response to Orbital and Glacial Forcing in 140,000-Y Simulation with Implications for Early
Modern Human Environments.” Proceedings of the National Academy of Sciences of the United States of America
117 (5): 2255—64. DOI: 10.1073/pnas.1917673117.

Le Tensorer, Jean-Marie, Vera von Falkenstein, and Sultan Muhesen. 2011. “Hummal: A Very Long Palaeolithic
Sequence in the Steppe of Central Syria-Considerations on Lower Palaeolithic and the Beginning of
Middle Palaeolithic.” In The Lower and Middle Palaeolithic in the Middle East and Neighbouring Regions:
Basel Symposium, Mai 8-10 2008, edited by Jean-Marie Le Tensorer, Reto Jagher, and Marcel Otte, 235—438.
ERAUL 126. Lie¢ge: Centre de recherches archéologiques de 1'Université de Liege

Le Tensorer, Jean-Marie, Reto Jagher, Philippe Rentzel, Thomas Hauck, Kristin Ismail-Meyer, Christine Piimpin,
and Dorota Wojtczak. 2007. “Long-Term Site Formation Processes at the Natural Springs Nadaouiyeh
and Hummal in the El Kowm Oasis, Central Syria.” Geoarchaeology 22 (6): 621-40. DOI: 10.1002/gea.20177.

Moreno, Ana, Penélope Gonzdlez-Sampériz, Mario Morellén, Blas L. Valero-Garcés, and William J. Fletcher.
2012. “Northern Iberian abrupt climate change dynamics during the last glacial cycle: A view from
lacustrine sediments.” Quaternary Science Reviews 36: 139—53. DOIL: 10.1016/].quascirev.2010.06.031.

Petraglia, Michael D., Abdullah Alsharekh, Paul Breeze, Chris Clarkson, Rémy Crassard, Nick A. Drake, Huw S.
Groucutt, et al. 2012. “Hominin Dispersal into the Nefud Desert and Middle Palaeolithic Settlement Along
the Jubbah Palaeolake, Northern Arabia.” PLoS ONE 7 (11). DOIL: 10.1371/journal.pone.0049840.

Rezvani, Hassan, and Hamed Vahdati Nasab. 2010. “A Major Middle Palaeolithic Open-Air Site at Mirak, Semnan
Province, Iran.” Antiquity 84 (323). http://antiquity.ac.uk/projgall/rezvanis23/.

Rose, Jeftrey 1. 2010. “New Light on Human Prehistory in the Arabo-Persian Gulf Oasis.” Current Anthropology
51 (6): 849—83. DOI: 10.1086/657397.

Scerri, Eleanor M. L., Lounés Chikhi, and Mark G. Thomas. 2019. “Beyond Multiregional and Simple Out-of-
Africa Models of Human Evolution.” Nature Ecology & Evolution 3 (10): 1370—72.
DOI: 10.1088/541559-019-0992-1.

Scerri, Eleanor M.L., Nick A. Drake, Richard Jennings, and Huw S. Groucutt. 2014. “Earliest evidence for
the structure of Homo sapiens populations in Africa.” Quaternary Science Reviews 101: 207-16.
DOI: 10.1016/].quascirev.2014.07.019.

Scott-Jackson, Julie, William Scott-Jackson, and Jeffrey I. Rose. 2009. “Paleolithic Stone Tool Assemblages
from Sharjah and Ras Al Khaimah in the United Arab Emirates.” In The Evolution of Human Populations
i Arabia: Paleoenvironments, Prehistory, and Genetics, edited by Michael D. Petraglia and Jeftrey I. Rose,
125-38. Dordrecht: Springer Netherlands.

Shea, John J. 2008. “The Middle Paleolithic of the East Mediterranean Levant.” Journal of World Prehistory 17 (4):
313—94. DOI: 10.1023/B:JOWO.0000020194.01496.fe.

Solecki, Ralph S. 1963. “Prehistory in Shanidar Valley, Northern Iraq: Fresh insights into Near Eastern
prehistory from the Middle Paleolithic to the Proto-Neolithic are obtained.” Science 139 (3551): 179-93.
DOI: 10.1126/science.189.3551.179.

Stocklin, Jovan. 1968. “Structural History and Tectonics of Iran: A Review.” A4PG Bulletin 52: 1229—-58.
DOIL: 10.1306/5D25C4A5-16C1-11D7-8645000102C1865D.

Thomas, David S.G., Mark D. Bateman, Daryoush Mehrshahi, and Sarah L. O’Hara. 1997. “Development and
Environmental Significance of an Eolian Sand Ramp of Last-Glacial Age, Central Iran.” Quaternary
Research 48 (2): 155—61. DOI: 10.1006/qres.1997.1923.

Tierney, Jessica E., Peter B. de Menocal, and Paul D. Zander. 2017. “A Climatic Context for the Out-of-Africa
Migration.” Geology 45 (11): 1023—26. DOI: 10.1130/G394:57.1.

Trinkaus, Erik, and Feireidoun Biglari. 2006. “Middle Paleolithic Human Remains from Bisitun Cave, Iran.”
Paléorient 32 (2): 105—11. DOL: 10.3406/pale0.2006.5192.

236


https://doi.org/10.1038/nature16544
https://doi.org/10.1073/pnas.1917673117
https://doi.org/10.1002/gea.20177
https://doi.org/10.1016/j.quascirev.2010.06.031
https://doi.org/10.1371/journal.pone.0049840
http://antiquity.ac.uk/projgall/rezvani323/
https://doi.org/10.1086/657397
https://doi.org/10.1038/s41559-019-0992-1
https://doi.org/10.1016/j.quascirev.2014.07.019
https://doi.org/10.1023/B:JOWO.0000020194.01496.fe
https://doi.org/10.1126/science.139.3551.179
https://doi.org/10.1306/5D25C4A5-16C1-11D7-8645000102C1865D
https://doi.org/10.1006/qres.1997.1923
https://doi.org/10.1130/G39457.1
https://doi.org/10.3406/paleo.2006.5192

Consistency of the “MLS 5 Humid Corridor Model” for the Dispersal of Early Homo sapiens into the Iranian Plateau

Vahdati Nasab, Hamed, Gilles Berillon, Guillaume Jamet, Milad Hashemi, Mozhgan Jayez, Somaye Khaksar,
Zohreh Anvari, et al. 2019. “The Open-Air Paleolithic Site of Mirak, Northern Edge of the Iranian Central
Desert (Semnan, Iran): Evidence of Repeated Human Occupations During the Late Pleistocene.” Comptes
Rendus Palevol 18 (4): 465—78. DOL: 10.1016/].crpv.2019.02.005.

Vahdati Nasab, Hamed, and Geoffrey A. Clark. 2014. “The Upper Paleolithic of the Iranian Central Desert: The
Delazian Sites, Semnan Province — a Case Study.” Archdologische Mitteilungen aus Iran und Turan 46: 1-21.

Vahdati Nasab, Hamed, Geoffrey A. Clark, and Shirin Torkamandi. 2013. “Late Pleistocene Dispersal Corridors
Across the Iranian Plateau: A Case Study from Mirak, a Middle Paleolithic Site on the Northern Edge
of the Iranian Central Desert (Dasht-e Kavir).” Quaternary International 300: 267—81.
DOI: 10.1016/].quaint.2012.11.028.

Vahdati Nasab, Hamed, and Milad Hashemi. 2016. “Playas and Middle Paleolithic Settlement of the Iranian
Central Desert: The Discovery of the Chah-E Jam Middle Paleolithic Site.” Quaternary International 408:
140-52. DOI: 10.1016/].quaint.2015.11.117.

Zanolli, Clément, Fereidoun Biglari, Marjan Mashkour, Kamyar Abdi, Hervé Monchot, Karyne Debue, Arnaud
Mazurier, et al. 2019. “A Neanderthal from the Central Western Zagros, Iran: Structural Reassessment of
the Wezmeh 1 Maxillary Premolar.” Journal of Human Evolution 135: 102643.
DOI: 10.1016/].jhevol.2019.102643.

237


https://doi.org/10.1016/j.crpv.2019.02.005
https://doi.org/10.1016/j.quaint.2012.11.028
https://doi.org/10.1016/j.quaint.2015.11.117
https://doi.org/10.1016/j.jhevol.2019.102643



