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Abstract: Tapeh Mahtaj is the earliest known occupation that has yet been discovered in the eastern plains of southwestern Iran. The 
site contains Pre-Pottery Neolithic deposits, ca. 40 cm in depth. The available finds suggest that the site was seasonally occupied 
during the second half of the 8th millennium bc. Three occupational phases were recognized at the site. The upper levels witnessed the 
introduction of obsidian into the region and also contained a large amount of grinding stones that were not in their primary context. 
Tapeh Mahtaj provides crucial information on the appearance of agriculture in the plains, which were closer to the coast line 10,000 
years ago than today. This issue provides us with information on the Neolithization of the Persian Gulf Oasis.
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Introduction 

Iran has generally been the focus of research into the 
Neolithic period later than adjacent regions in the Near 
East (see Smith 1971: 6); in addition, there is a geopgraphic 
disparity across Iran in terms of research intensity. In this 
respect, the central Zagros has been more intensively 
studied than other areas and, in turn, has produced early 
evidence related to the emergence of agriculture and 
sedentary life (see Braidwood 1960, 1961; Braidwood 
et al. 1961; Mortensen 2014; Smith 1972, 1976; Pullar 
1990; Matthews et al. 2013; Darabi 2012, 2015; Darabi 
et al. 2011, 2013; Riehl et al. 2012, 2013, 2015). Recent 
investigations in southern Zagros, however, have pushed 
back the beginning of Neolithic occupation in this region 
(see Azizi Kharanaghi 2013; Tsuneki 2013; Weeks 2013). 
Therefore, work in these two regions has begun to change 
our previous understandings of the Neolithization process. 
Despite this new work, the picture is far from complete. 

The Neolithic evidence from lowland southwestern Iran 
has, in comparison, been largely overlooked and mostly 
limited to the western plains, i.e. Deh Luran and Susiana 
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(see Hole et al. 1969; Hole 1977; Alizadeh 2003). Across 
lowland southwestern Iran the eastern plains, including 
Ramhormoz, Behbahan, and Zohreh, to the southeast, 
had previously mostly produced evidence for later 
prehistoric occupations from the Chalcolithic onwards 
(see Alizadeh 2014; Dittman 1984; Moghaddam 2012a,b, 
2016; Moghaddam and Miri 2007; Wright 1969; Wright 
and Carter 2003), whereas remains of earlier settlements, 
in particular the early Neolithic, were unknown until 
now. Tapeh Mahtaj is the first site that sheds light on this 
previously-unknown timespan in these regions, which 
ecologically connect the highland Zagros to the Persian 
Gulf. This article briefly discusses the preliminary finds 
from our excavations at Tapeh Mahtaj and attempts to 
begin to situate the site within its wider geographical and 
chronological context. It should be stated that analyses, 
including radiocarbon dating, archaeobotanical and 
zooarchaeological analyses, are currently in progress and 
will in the future provide further crucial information on the 
early Neolithic in the lowlands.  

Environmental setting

The Behbahan Plain lies in southwestern Iran, ca. 160km 
to the southeast of Ahvaz, Khuzestan Province, and ca. 
45 km to the north of the Persian Gulf shoreline, at an 
elevation of roughly 300-600m above sea level (Fig. 1). 

As an enclosed plain, it is about 25km long and 10 km 
wide. Similar to other alluvial plains of the region, it is 
geomorphologically formed by the Quaternary sediments 
though earlier geological formations are also present in 
the surrounding areas (Fig. 2). Generally speaking, three 
alluvial fans played the main role in the formation of the 
Behbahan Plain. The main water supply of the region is 
the Maroon River which drains from the mountains to the 
north of Yasuj and flows through the plains of Behbahan, 
Jayezan and Ramhormoz before joining the Persian Gulf as 
Jarrahi River. The southern border of the Behbahan Plain, 
is marked by the Milak stream, which - as a tributary of the 
Maroon River - flows from the south of Behbahan city to 
the west. These two water supplies are the main niches for 
various plant and animal species such as tamarisk, reeds, 
wild boar, aquatics and different fowls. As the plain has 
fertile soil, it is heavily cultivated in order to grow various 
agricultural products. To the north of the plain the Khuviz 
anticline, a part of the Zagros range, provided a different 
landscape that is mostly dominated by multiple species, 
notably oak, wild pistachio, almond and maple and wild 
animals such as goats and sheeps. It should be noted that, 
based on the available multi-proxy paleoenvironmental 
data, forestation of the Zagros had gradually begun by the 
advent of the Holocene when temperature, moisture and 
precipitation increased (see van Zeist & Wright 1963: 65; 
van Zeist & Bottema 1977; Snyder et al. 2001; Wasylikowa 

Fig. 1. The location of the Behbahan Plain showing the location of Tapeh Mahtaj (map modified by S. Bahramiyan). 
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et al. 2006). However, these different niches were the 
foundation upon which the occupation of the Behbahan 
Plain, at least during the early prehistoric times, depended.

Archaeological Backgrounds

Archaeologically, the Behbahan Plain is known as a part of 
“Greater Susiana” that, in a northwest-southeast orientation, 
extends from the Mehran Plain to the Zohreh Plain, and 
geomorphologically forms the lowlands of southwestern 
Iran (see Kouchoukos and Hole 2003; Moghaddam 
2012a,b). This large region, however, witnessed variable 
degrees of archaeological research. While some areas such 
as the Susiana Plain were studied intensively, other areas 
were rarely and only partially investigated. The Behbahan 
Plain was first surveyed by H. Nissen who also made 
soundings at Tapeh Sohz in 1970 (Nissen 1973, Nissen 
and Redman 1971; Dittmann 1984). The most spectacular 
archaeological discovery on the plain, however, was the 
Neo-Elamite assemblage which was accidentally found 
at Arjan in the early 1980s (see Alvarez-Mon 2006; 
Alizadeh 1985). In 2008, a reconnaissance survey of the 
Behbahan plain, directed by K. Abdi (2008), was carried 
out. Despite these two previous surveys, which aimed to 
detect and locate new archaeological sites, Tapeh Mahtaj 
was unknown until recently when new archaeological 
investigations were begun by A. Moghaddam. After 

directing salvage excavations at Chah-e Naft, a site 
dated to early 5th millennium bc, he carried out a survey 
in the surrounding area to locate earlier sites, dated to 
Neolithic time. Tapeh Mahtaj was found as part of this 
survey (Moghaddam 2014). It is worth noting that former 
investigations had attributed the earliest occupation of the 
plain to the 5th millennium bc, i.e. middle village period 
(cf. Moghaddam 2012a). However, the discovery of Tapeh 
Mahtaj clearly indicates that human settlement in the 
region was also present during the early Holocene.

 
Tapeh Mahtaj 

Tapeh Mahtaj (423772 N 3389461 E) is located on the 
southernmost part of the Behbahan Plain, some 3.5 km to the 
west-northwest of Behbahan city and 1 km to the south of 
Ramhormoz-Behbahan road, at an elevation of 310m above 
sea level. In fact, the site consists of a natural hillock, 1-2m 
above the surrounding fields measuring150×70m in area. 
As the site surface has recently been bulldozed, however, it 
is probable that the upper part has been truncated, and that 
the mound was originally higher. Therefore, later deposits, 
presumably dating to the Pottery Neolithic, appear to have 
been wholly destroyed and removed. It should be noted 
that some very primitive fragments of pottery were found 
during delimitation, but no in situ samples discovered 
from the excavation. Tapeh Mahtaj is now being used for 

Fig. 2. Geological formations of the Behbahan region (note the site is located inside the Quaternary alluvial plain; map modified by S. Bahramiyan)
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temporary storage of agricultural products and is entirely 
encircled by irrigation channels (Fig. 3). Some 300 m to 
the south, the Milak stream runs westward and finally joins 
the Maroon River 3.5 km away. Milak marks the southern 
border of the alluvial plain with the Shirali hills to the 
south. Thus, it is thought that the site was established in the 
middle of different ecotones which could have provided 
its inhabitants with easy access to a wide spectrum of the 
surrounding resources.

Objectives 

Due to the archaeological importance of the site and the 
threats from bulldozing and agricultural activity to its 
continued preservation an archaeological project was 
initiated to delineate and also investigate the site in 2015. 
Excavations started out with test pits, which aimed to 
delineate the total size of the site. Then the main excavation 
carried out at the summit and central part of the mound. 
As noted above, the eastern plains of Khuzestan, including 
Behbahan, were thought to have been first occupied only 
during the 5th millennium bc as the result of over-population 
in the Susiana Plain (Wright 1969, 1987; Moghaddam 
2012a,b). Earlier remains, therefore, merit attention and, 
in this regard, Tapeh Mahtaj is an important place. The 
Behbahan Plain is geographically located between the 
central and southern Zagros. On the one hand, the central 
Zagros, to the northwest, contains the earliest evidence for 
Neolithic settlement (Braidwood 1960, 1961; Braidwood 

et al. 1961; Mortensen 1974, 2014; McDonald 1979; Smith 
1972, 1976; Pullar 1990; Matthews et al. 2013; Darabi et 
al. 2011, 2013; Darabi 2012, 2015; Riehl et al. 2012, 2013, 
2015); on the other hand, recently-found evidence suggests 
that at least some inter-mountain valleys in the southern 
Zagros, to the southeast, were also under occupation since 
the beginning of the Holocene (Azizi Kharanaghi 2013; 
Tsuneki 2013; Weeks 2013); furthermore, the lowlands 
such as Deh Luran and Susa plains appear to have been 
inhabited since themid-8th millennium bc onward (Alizadeh 
2003; Hole 1987; Hole et al. 1969) and this might have been 
as the result of population pressure in the Central Zagros 
(Darabi 2012, 2015). However, the same idea has more 
or less been put forward also for the southern Zagros, in 
that the Neolithic in this region may have derived from the 
Neolithic of the central Zagros (Azizi Kharanaghi 2013). 
If so, the regions in between, such as the Behbahan Plain, 
merit consideration if we want to tackle the question to 
what extent the Neolithic was derived from the highlands 
of the central Zagros. The degree to which local people 
took steps toward the Neolithic world with respect to the 
surrounding environmental possibilities should also be 
given attention. Tapeh Mahtaj is the closest early Neolithic 
site to the Iranian shores of the Persian Gulf yet discovered. 
The site may therefore hold some crucial information with 
regards to the “[Persian] Gulf Oasis Hypothesis”, which 
suggests the appearance of Neolithic populations as a result 
of sudden sea level rise (see Rose 2010). The objectives of 
our fieldwork can be summarized as follow:

Fig. 3. Aerial view of Tapeh Mahtaj in which location of the test pits and excavation trench is shown (photo by L. Ahmadzadeh)
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Fig. 4. A general view of the middle phase in the main trench, looking north

Fig. 5. Plan of the structure recovered from the middle phase (drawing by S. Bahramiyan)
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-To delineate the site’s area via making small sondages 
-To determine the timing and nature of occupation(s) at the 
site
-To understand the subsistence strategies of the site’s 
occupants through time
-To reconstruct the possible connections with surrounding 
regions, i.e. central Zagros and southern Zagros, during the 
Neolithic
-To investigate the role of sea-level fluctuations in the 
process of Neolithization in the region of the Persian Gulf. 

Given the present state of research, with most of the 
excavated finds still under study, we cannot at present 
address all of these objectives. In this paper, we aim to 
share our preliminary results from the excavations and will 
briefly describe architecture, chipped stone industry and 
ground stone artefacts. 

The Excavation 

In terms of preservation, as previously noted, the site was 
not in a good condition and mostly was already bulldozed; 
therefore, we first aimed to delineate the site by making 
some small sondages around in the presumed edges in 
June-July 2015. Eight sondages, each measuring 1.5×1m 
in area (see Fig. 3), were dug to clarify the extent of 
the site and to therefore propose the area that has to be 
protected from further bulldozing and agricultural work. 
The sondages indicate that the archaeological site of Tapeh 

Mahtaj measures approximately 1.5 ha in area. The mound 
was truncated and flattened by bulldozer, which resulted 
in a loss of the upper layers of archaeology, as well as 
in a lack of variation in site elevation. A brief walk-over 
survey showed that some areas have denser concentrations 
of surface finds, mainly broken pieces of grinding stones 
such as hand stone and pounder. One of these dense 
concentrations was selected for further excavations. The 
main excavation area, which initially measured 2×2m in 
size, was placed over the central part of the site. Through 
cleaning sections that were made by the irrigation channels, 
we had already found some clues to the possible depth of 
the remaining deposits at the site. To gain further clarity of 
the total depth of deposits, a test pit was excavated down to 
natural in the northern part of the main excavation area at 
the beginning of the excavation. Since the virgin soil was 
soon reached in this sondage, ca. 40 cm below the topsoil, 
the excavation area was extended and finally a 4×4m area 
was entirely dug down to the virgin soil (Fig. 4). During 
the excavation, apart from those samples taken for later 
analyses, all the soil was dry-sieved through a 2×2 mm 
mesh. In addition, soil samples for phytolith, pollen and 
micro-morphological analyses collected. Moreover, some 
stone tools and charcoal pieces were bagged and registered 
for use-wear analysis and radiocarbon dating. These 
analyses will surely help to gain a better understanding of 
the site’s inhabitants.

Fig. 6. Clay structure recovered from the lower phase
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 Archaeological Finds

Three archaeological phases were discernable based on 
architectural remains and archaeological deposits. The 
upper phase was heavily damaged and, thus, no solid in 
situ architecture was found; the phase consisted mostly of 
a scatter of pebbles, which may represent rubble from a 
disturbed or destroyed building (see Fig. 4). A thin layer 
of sterile sediment separated the upper from the middle 
phase. Finds densities increased significantly suggesting 
that the excavations had reached an occupation level. 
The most significant features in the middle phase was the 
footprint of a rectangular structure, measuring 3×2m in 
size, which was built using various-sized pebbles oriented 
on a northeast-southwest alignment (Fig. 5). No entrance 
was found. Broken grinding stones were reused as building 
material in the walls of the structure.  

Unlike the upper and middle phases, the lower phase is 
distinguished by the presence of the footprint of a structure 
that was built of pisé with a curvilinear plan (Fig. 6). The 
walls varied in thickness and were sometimes damaged 
by post-depositional factors, notably burrowing animals. 
Again, no entrance was found; however, an internal 
fireplace was recovered in the southwest corner adjacent to 
the outer wall. A trampled clay floor was sat above virgin 
soil, which itself consists of silty clay and sometimes 
cracked mud. 

The chipped stone assemblage was divided into cores, 
tools, debitages and debris. Raw materials mostly include 
chert pebbles of reddish brown or cream color, as well as 
grey flint. Moreover, small amounts of obsidian were found 
in the upper levels. Our analysis showed that bladelet cores 
are more dominant than other types, and that amongst these 
bullet-shaped cores dominate. Flake cores are the second 
most common core type. Sometimes cores are partially 
chipped (Fig. 7). No obsidian cores were found. The 
obsidian found at the site consists of tools and some pieces 
of debris. 

A large number of grinding stones (151 pieces) 
including hand stones, pounders, pestles and grinding 
slabs were found during the excavation (Fig. 8). Although 
no mortar was recovered from the excavated area some 
samples are evident on the surface of the site. Grinding 
stones were made from limestone and sometimes basalt. It 
appears that these types of stone are less worn when applied 
for processing plants or other items. Most of the samples 
recovered from Tapeh Mahtaj are broken and seem to have 
been used to build up stone structures. This indicates their 
secondary context. 

In addition to these finds, some other miscellaneous 
objects were also discovered (Fig. 9). These are mostly 
made of clay, bone, shell and stone and included awl, bead 
and other unknown items.  

Fig. 7. Samples of the chipped stones



20

International Journal of the Society of Iranian Archaeologists Vol. 3, No. 5, Winter- Spring 2017

Conclusion 

The Behbahan Plain seems to have developed as a result 
of alluvial sedimentation in the early Holocene. Perhaps 
natural processes, like frequent heavy flooding, forced 
the Mahtaj’s occupants to occupy an area higher than 
the surrounding fields. At the same time, this part of the 
plain contains the most fertile lands. Concerning the 
environmental possibilities the site is evidently located in 

Fig. 8. Samples of the ground stones

an ecotonal setting in which a range of different resources 
were available to the site's inhabitants. However, Mahtaj 
appears to have been seasonally occupied: the deposits at 
the site are shallow and the buildings are fairly ephemeral. 
The presence of ground stones suggests that the inhabitants 
were processing plants at the site. Although these artifacts 
can give some information on the nature of settlement, 
craft division and even specialization (Ebeling & Rowan 

Fig. 9. Some miscellaneous artifacts from the site
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2004), their archaeological significance is mostly tied with 
the investigation of food production in the Near East (see 
Wright 1994, 2000, 2008). Archaeobotanical analysis will 
hopefully allow us to shed light on the characteristics of the 
plant economy at the site. Although radiocarbon dates have 
not yet been obtained from Tapeh Mahtaj, the presence of 
some obsidian in the upper layers placed the upper phase, 
at least, within the second half of the 8th millennium bc 
when obsidian was first introduced to the region (Darabi 
2015; Darabi and Glascock 2013). We even preliminarily 
attribute lower deposits to roughly similar time span. 
According to our sondages, the site was at its maximum 
rate 1.5 hectare in size. It seems that occupations were 
subsequently formed horizontally through time, an issue 
that is more adaptable with nomadic life style. Tapeh 
Mahtaj pushes back the beginning of occupation in the 
eastern plains to the 8th millennium bc, significantly earlier 
than the previously assumed start of settlement during the 
5th millennium bc. At the same time, the presence of Pre-
Pottery Neolithic sites in areas close to the shorelines paves 
the way for investigating the process of Neolithization in 
the so-called 'Persian Gulf Oasis'. Further analysis of the 
radiocarbon, botanical and faunal samples from the site 
will allow us to investigate this and other issues in greater 
detail. 
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