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Abstract 
Kristen Hopper 

The Gorgan Plain of northeast Iran: a diachronic analysis of settlement and land use 
patterns relating to urban, rural and mobile populations on a Sasanian frontier 

The Gorgan Plain of northeast Iran was one of the northern frontiers of the Sasanian 

Empire (c. AD 225-640), and was marked by considerable investment in water management 

and defensive features such as canals, fortifications and the nearly 200 km long-wall known 

as the Gorgan Wall.  However, in comparison we know very little about settlement and 

land use associated with urban, rural, and mobile pastoral communities in this period.  

What impact did Sasanian investment in this landscape have on settlement patterns, 

networks of movement, and subsistence economies of the communities inhabiting the 

plain, and how do these developments fit within the long-term settlement history of the 

region?  This thesis reconstructs Late Iron Age through Islamic settlement and land use 

patterns utilising data obtained from historical (CORONA) satellite imagery, integrated with 

the available settlement data draw from field surveys conducted by the Gorgan Wall 

project, other published surveys, and historical and ethnographic information.  At the local 

and regional scale, the observed trends are discussed in terms of changes in site type and 

location, subsistence strategies and agricultural investment.  These trends are then 

compared to landscape developments associated with the later territorial empires in other 

regions of the Near East.   
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1.3.4 ARCHAEOLOGICAL INVESTIGATIONS IN THE 1960S AND 1970S 

Moving forward in time and approach, excavations were undertaken at Yarim Tappeh 

(KH_79) and Tureng Tappeh (KH_123)  in the 1960s and 70s by international teams (see Fig. 

1-3 for site locations).  Focus had shifted from the excavation of graves (with little regard 

for the holistic picture of settlement) toward establishing a reliable pottery sequence and 

applying new scientific methods.  Yarim Tappeh which appeared to have settlement 

ranging from at least the 5th millennium through to the Iron Age and Parthian periods (c. 

AD 200) was recognized as a key site in establishing a reliable chronology in the region 

(Crawford 1963 p.268), though little has been published on this work to date (however, see 

Stronach 1972).  Furthermore, Tureng Tappeh was revisited in the 1960 and 70s by a 

French team (Boucharlat and Lecomte 1987; Cleuziou 1985; Deshayes 1963; Deshayes 1967; 

Deshayes 1969; Deshayes 1973; Deshayes 1974; Deshayes 1975; Deshayes 1979).  These 

excavations identified occupation from the Neolithic through to the Islamic period, with, as 

the excavators pointed out, the potential to provide a stratified pottery sequence 

comparable to Tappeh Hissar (Boucharlat and Lecomte 1987).  Unfortunately, to-date, only 

the materials from the late Parthian, Sasanian and Islamic periods have been published in 

their final form.  However, analysis and publication of the notes and collections held by the 

original excavators are underway (pers. comm. Regis Vallet 2016).   

A further large-scale survey was conducted by the Hiroshima University Scientific 

Expedition to Iran in the 1970s (Shiomi 1976; Shiomi 1978).  This systematic survey, 

conducted over two seasons, recorded 224 mounded sites in an area of approximately 

4000 square kilometres south of the Gorgan River (Fig. 1-7).  The surveyors recorded the 

morphology of sites, contemporary land cover, and drew up detailed topographic maps (Fig. 

1-8 to 1-19).   Unfortunately, while the remit of the project was to cover the entirety of the 

plain, the survey was never finished due to inability of foreign teams to gain access to Iran 

after 1979; equally analysis of the pottery was never completed or published. 

One of the most significant contributions to the present study of the Gorgan Plain was 

undertaken by Iranian archaeologist M.Y. Kiani, who made detailed maps of the Gorgan 

Wall and its surrounding landscape from aerial photographs (Kiani 1982b; Kiani 1982a; 

Kiani 1984) making him a methodological predecessor of the GWP and the PNP.  His 

informative series of maps charted the course of the Gorgan Wall and the sites in its 





24 

 

also provided absolute dates for a ceramic assemblage dating to the Iron Age III period (c. 

8th-5th centuries BC).  Equally, the survey, guided by data acquired from the remote sensing 

of satellite imagery, field checked c. 50 sites dating from the Bronze Age to the Islamic 

periods, as well as numerous water control features, and roads (hollow ways) (Wilkinson et 

al. 2013). 

Furthermore, in the last few decades an immense amount of work has been carried out 

independently by Iranian archaeologists from the ICCHTO in Golestan province.  Site visits 

and ceramic collections from nearly 800 sites, have resulted in the publication of ten maps 

of settlement by period (Abbasi 2011) (Fig. 1-31 to 1-40).  However, neither a full 

explanation of the ceramic criteria used in dating, nor details of the actual assemblages is 

as yet available. 

Since 2012, a second phase of research has been undertaken by the universities of 

Edinburgh, Durham, St Andrews, Bradford, Centre National de Recherche, Paris, and 

Université Paul Cézanne Aix Marseille iii in collaboration with the ICCHTO.  The PNP has 

expanded upon the work undertaken during the GWP to investigate frontier zones of the 

Sasanian Empire in Iran, Georgia, Azerbaijan, Turkmenistan, Oman, Iraq and Syria through 

field work and remote sensing of satellite imagery (Hopper and Omrani Rekavandi 

forthcoming; Lawrence and Wilkinson 2017; Sauer et al. 2015, Sauer et al. 2017; 

Shumilovskikh et al. 2016). 

1.4 THE CURRENT RESEARCH - AIMS AND OBJECTIVES  

As part of the PNP, this thesis intended to investigate rural, urban and nomadic patterns of 

settlement and land use on a Sasanian frontier, and more particularly to examine how 

these patterns manifested in relation to a frontier with a clear physical boundary like the 

Gorgan Wall.  The aim was to build a more detailed picture of the Sasanian frontier 

landscape that had emerged during the course of the earlier GWP based on a more in 

depth analysis of the survey data collected during the GWP by myself and other members 

of the team over several field seasons (Wilkinson et al. 2013).  The preliminary results of 

this research indicated that the Gorgan Wall was part of a larger pattern of investment in 

defence, represented by forts, campaign bases, and canals.  However, our fieldwork 

focussed primarily on the wall corridor and/or large sites that were easily identifiable on 

the CORONA imagery; this resulted in the overrepresentation of certain site types, and a 
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small, geographically biased sample.  Furthermore, many of the Sasanian sites identified 

appear, based on further investigation and excavations, to be representative of military 

activity (Sauer et al. 2013).  Furthermore, the historical accounts of this period, while 

providing important information on the reasons why the Sasanians were investing in such 

an elaborate frontier defence system (i.e. the threat posed by groups such as the 

Hephthalites), provide little information on the interactions between sedentary and mobile 

communities beyond war and imperial politics. 

Overall, this left us with little understanding of the urban or rural settlement pattern, 

agricultural investment strategies, and the relationship between agricultural and pastoral 

communities.  All of these factors are crucial to building a more rounded picture of this 

frontier.  It therefore quickly became clear that a larger dataset needed to be sought, and 

the temporal remit of this thesis needed to be expanded; the settlement and land use 

patterns of the Sasanian period could only really be evaluated in comparison to those of 

the preceding and succeeding periods.   

The uncertainty of being able to return to the field to collect further data necessitated the 

use of a methodology that did not rely on further intensive on-the-ground survey to 

supplement the current dataset.  As such, a systematic investigation of the historical 

CORONA imagery held by the project was undertaken.  This resulted in the identification of 

thousands of archaeological sites and features.  Furthermore, as discussed in the previous 

section, a number of archaeological surveys have been conducted in the region over the 

last century or so producing a vast amount of data that could also be utilised.  Therefore, 

the information gathered from the remote sensing exercise were integrated into a 

database linked to a GIS and cross-referenced with published survey and excavation data 

from the region (Abbasi 2011; Arne 1945; Cleuziou 1985; Crawford 1963; Boucharlat and 

Lecomte 1987; Kiani 1982b; Nokandeh et al. 2006; Omrani Rekavandi et al. 2007; Omrani 

Rekavandi et al. 2008; Sauer et al. 2013; Shiomi 1976; Shiomi 1978; Wulsin and Smith 

1932).  This resulted in a database of c. a thousand archaeological sites with attached 

spatial and chronological information of varying certainty and resolutions and provided a 

much larger sample from which to work. 

Analysis of these data allowed for: 
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intensification of agricultural programmes in many regions, including the Gorgan Plain (see 

Okazaki 1968). 

Modern multispectral imagery such as Landsat, WorldView, Digital Globe and Quickbird are 

also useful for feature identification, and can be used to identify features through their 

different spectral signatures (e.g. Altaweel 2005; Menze and Ur 2007; Stone 2012).  While 

some high resolution imagery remains expensive, a considerable amount is available to 

download or access on platforms such as Google Earth meaning that archaeologists now 

have access to an extensive free dataset (e.g. Kennedy and Bishop 2011).  Furthermore, 

Digital Elevation Models (DEM) derived from ASTER and SRTM images have multiple uses, 

from creating topographic models to mapping surface water flow and ancient water 

systems (Harrower 2008; Harrower et al. 2012; Hritz and Wilkinson 2006; Wilkinson and 

Rayne 2010, Rayne 2015). 

In summary, there are multiple types of imagery of varying dates and resolutions available 

to study landscape development in the Middle East.  The use of multiple types of imagery 

can result in more robust site and feature identifications.  Equally, remote sensing allows us 

to survey extensive areas that can be interpreted through targeted ground-truthing, which 

would not be achievable with the limited time and budgets of most field surveys.   

In this thesis, CORONA imagery from the 1052 mission taken in 1969, orthorectified using 

Landsat 7 imagery and checked in the field using a handheld GPS has been used as the 

primary source for site identification.  This has been supplemented by panchromatic and 

multispectral imagery from other sources, and SRTM elevation data.  Below is an overview 

of the types of imagery that were utilized in this study.  The details (including type, 

resolution, date etc. can be found in Table 3-1). 

3.1.1 LANDSAT 

Orthorectified8 Landsat-7 imagery from 2000 and 2001 were used in this study.  The images 

from the Landsat-7 satellite, launched in 1999, are multispectral.  Each spectral band 

represents a different wavelength of energy reflected or emitted from the earth, that can 

be viewed in combination to detect different aspects of, or changes in, the environment 
                                                           
8 The Landsat is processed by the USGS using the Level 1 Product Generation System (LPGS) and 
processed to Standard Terrain Correction (Level 1T- precision and terrain correction).  For futher 
details see https://landsat.usgs.gov/Landsat_Processing_Details.php. 
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(https://landsat.gsfc.nasa.gov/data/).  While Landsat 7 multispectral imagery is not 

sufficient for the detailed identification of archaeological sites, the panchromatic images 

(band 8), are of higher resolution (c. 15m instead of 30m), and were utilized as base maps 

for the orthorectification of CORONA and GAMBIT imagery (see below).  The multispectral 

imagery (30 m resolution) was employed for identifying geomorphological features, and 

giving an overall impression of land use (i.e. modern settlements, agriculturally productive 

and well-watered areas) (see Fig. 3-1) 

3.1.2 CORONA  

The primary identification of archaeological features was done through an examination of 

the CORONA KH-4A images from the 1052 mission taken on 06 October 1969.  The date of 

the images is important; from the mid-20th century AD, mechanised farming increased in 

use in the region (Okazaki 1968: 9) resulting in many alterations to the landscape.  These 

images appear to predate many of these changes.  The CORONA images are analogue 

photographs and had to be scanned and orthorectified in order to be used.  The CORONA 

images were registered to the orthorectified Landsat imagery in ERDAS Imagine.  Hundreds 

of evenly distributed Ground Control Points (GCPs) were applied to each frame and a 

polynomial model was utilized for their registration.  The results were checked in the intial 

seasons by a handheld GPS in the field resulting in a margin of error of less than one 

Landsat pixel9 (for complete overview of the image preparation see Wilkinson et al. 2013 

p.42).  The CORONA images for northeast Iran were rectified by Nikolaos Galiatsatos at 

Durham University. 

The images of the Gorgan Plain study area that were utilised cover approximately 13000 

km² including the Alborz Mountains and up to lower reaches of the Atrak (no analysis was 

undertaken on the landscapes to the south and east of the Alborz visible on the images) 

(Fig. 3-2).  This imagery has been used extensively throughout the project to guide the 

landscape survey and aid in the development models of site morphology and landscape 

signatures in conjunction with ground based survey data.  For the current study, each strip 

of CORONA (within the study area) was systematically viewed and all potential 

                                                           
9 This assumes that the handheld GPS is error-free (Wilkinson et al. 2013: 43).  In reality, the margin 
of error in the GPS varied.  As such, in general, the difference between a location on the imagery and 
the same location on the ground was in the region of c. 30-50 m.   
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archaeological sites were evaluated and digitised in a GIS.  Fig. 3-3 illustrates the kinds of 

features visible on a CORONA image.   

Once orthorectified each CORONA image was examined systematically and all potential 

archaeological features (sites, canals, routes) were digitized, alongside selected natural 

features in a GIS (ESRI ArcMap 9.3 to 10.2).  The initial mapping and identification of sites 

was undertaken by Nikolaos Galiatsatos for a 10 km wide corridor along the length of the 

Gorgan Wall (c. 5 km on either side of the wall, and c. 10% of the total area within the 

study area covered by the imagery).  The work for this thesis extended the mapping and 

feature identification to the entirety of the area between the foothills of the Alborz and the 

lower reaches of the Atrak River, which were covered by the CORONA images (few sites or 

features could be discerned within the Alborz Mountains).  An overview of the main types 

of features identified on the CORONA Imagery and their interpretation is discussed below 

(see also Table 3-2).  A image of each site from the database that was visible on the 

CORONA imagery is presented in Appendix B.  

3.1.2.1 THE GORGAN WALL AND ASSOCIATED FORTS 

The Gorgan Wall is clearly identifiable on the CORONA images.  From approximately twelve 

kilometres inland from the shore of the Caspian Sea, and stretching almost 200 km towards 

the east, the wall appears as a relatively straight light-coloured line with a dark border on 

its northern side (Fig. 3-3).  The dark border represents the wall ditch (Wilkinson et al. 2013 

p.69).  Lighter coloured upcast is also visible to the north of the ditch and the south of the 

wall.  Rectilinear forts appear at frequent intervals along the south side of the wall (Fig. 3-

4).  There are 32 forts that have been confirmed on CORONA imagery and in the field by 

the GWS (see Wilkinson et al. 2013: Table 3:4), while a further fours forts were identified 

along the eastern extension of the wall by our Iranian colleagues and visited by members of 

the GWS team (Wilkinson et al. 2013: 65 and Fig. 3:42).  Those visible on the CORONA 

imagery are marked by light borders, which are in turn surrounded by a darker coloured 

ditch.  Many have internal features representing roads, ditches or barrack blocks.  Barrack 

blocks are visible on CORONA and imagery from Google Earth in at least fourteen forts, 

with possible examples in a half a dozen more.  These barrack blocks were confirmed at 

some of the forts through field visits, magnetometer survey and excavation (Sauer et al. 

2013 p.232, Table 6:8).    
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approximately 7.5 km further to the northeast.  The signature of groups 2 and 3 are clearly 

different from that of group 1 (see Table 3-4); at present their function is unclear.  

However, in the case of group 2, they are found not only in the vicinity of a modern 

settlement, but in close proximity to a group of irregular features (type d) that may have to 

do with modern building activities or even Soviet-era military activities.  As these features 

were outside of the study area defined for this thesis, they have not been investigated in 

further detail.   

The last feature-type defined from the imagery are rectilinear features (type c).  These 

features vary in size and signature, and are distributed throughout the area of the imagery.  

While a number are clustered around the ruins of Gomish Tappeh, and likely relate to 

activity at that site, other examples are usually found in isolated and are widely distributed.  

Like the category 2 and 3 circular features, and the irregular features, further analysis is 

required to elucidate their function.   

3.1.4 IMAGERY AVAILABLE ON GOOGLE EARTH 

Several types of modern high resolution imagery are freely available to view on Google 

Earth with resolutions of approximately 0.5m.  The type of imagery available depends on 

the region viewed, but includes QuickBird, Worldview-1, Worldview-2, Geo-Eye-1, SPOT 

and Digital Globe imagery taken between 2003-2016.  This imagery was not used 

systematically, but in specific cases for two purposes: first, to check whether anomalies 

identified on the CORONA and GAMBIT images could be more clearly seen on other 

imagery; second, it was used to establish the extent to which certain sites and features 

have been changed or destroyed since the historical images were taken in the 1960s and 

70s (Fig. 3-15). 

3.1.5 SRTM 

SRTM (Shuttle Radar Topography Mission) imagery from 2000 was utilized to create a 

Digital Elevation Model (DEM).  The SRTM DEM has a resolution 90m (3 arc-seconds or 

1/1200th of a degree of latitude and longitude), and is a useful source of height data for the 

region (Fig. 3-16).  More detailed (higher resolution) DEMs of individual sites were achieved 

through small-scale topographic survey employing a total station (Fig. 3-17) 
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the plain between the mid-1st millennium BC and the Sasanian period.  It was hoped that 

the expansion of the survey into the hinterland of the wall would allow us to fill in the gaps 

in our chronology and attempt to look at the long-term settlement history of the Gorgan 

region. 

For each of the sites visited a GWS (Gorgan Wall Survey) number was allocated, a grab 

sample was made and the following information was recorded: location in UTM 

coordinates using a handheld GPS, dimensions of the site, geomorphology and topography, 

a description of the site, any subdivisions, a preliminary assessment of pottery types and 

dates, if samples were taken, who the site was surveyed by and when (for further 

description of survey methodology employed in the project see Wilkinson et al. 2013 p.40).  

In regards to the ceramic collection, no systematic survey was carried out; the surface area 

of the site was traversed and a sample of the range of diagnostic forms, and fabrics were 

collected.  This allowed for us to state presence/absence of particular ceramic wares and 

forms visible on the surface.  Ceramics collected at sites in the 2005 to 2007 (and first half 

of the 2009) seasons were also reassessed in the laboratory by our pottery expert, Seth 

Priestman, providing a more accurate chronological assessment. 

After 2009, we were unable to continue fieldwork in Iran for several years.  In 2014 and 

2015 part of the team was again able to resume fieldwork in the region, and targeted 

survey was restarted guided by data and questions generated by this research described in 

this thesis.  The results of these last two seasons of fieldwork, however, including a study of 

the sites identified and the survey pottery, have not yet been fully analysed.  As the results 

of this work will be published in the near future with our Iranian colleagues, they have not 

been used in the current study. 

3.2.2 SITE-BASED SURVEY 

At the site level other methods were employed to gather a more detailed picture of 

settlement layout.  While the following techniques were applied to several sites within the 

greater project, here I focus on the surveys conducted on the site of Qelich Qoineq 

(GWS_16).  This site, located north of the Gorgan River, was subject to excavation and has 

been absolutely dated to the Iron III period (c. 8th - 5th century BC) and potentially 

represents rapid expansion into the steppe zone prior to the Sasanian period (Sauer et al. 
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4 CHRONOLOGY 

This chapter will review the available ceramic evidence that has been used to construct the 

chronology of the Gorgan Plain from the Iron Age to the Sasanian period, drawing on 

comparative data from wider northern Iran and southwestern Turkmenistan where 

appropriate.   I will then use this overview to assess the chronological data generated by 

individual surveys of the region, their comparability, and how this affects our overall 

interpretation of settlement and land use patterns on the plain. 

Within the Gorgan Plain, no one site has produced a long-term sequence of occupation 

that has been absolutely dated and fully published.  As a result, our understanding of the 

chronology of the region is incomplete and has been pieced together from materials from 

several excavations of sites in the Gorgan Plain.  This includes Tureng Tappeh (Boucharlat 

and Lecomte 1987; Cleuziou 1985; Cleuziou 1986; Deshayes 1963; Deshayes 1967; 

Deshayes 1969; Deshayes 1973; Deshayes 1974; Deshayes 1975;) for which a sequence for 

the Bronze Age through Islamic periods is known (Fig. 4-1).  These excavations have been 

published as preliminary reports, and one chronologically specific monograph, but there 

has not yet been an overall synthesis of the materials from the site.  Furthermore, 

radiocarbon dates only exist for some of the Bronze Age horizons (see Erich 1992: Table 2).  

However, these excavations remain the best source of information for the long-term 

ceramic sequence of the plain.   

The excavations at Shah Tappeh (Arne 1935; Arne 1945) have also provided considerable 

information on the Bronze Age sequence, though due to the early date of the excavations 

no radiocarbon dates exist.  The re-assessment of the stratigraphy of the site (Orsaria 1995), 

and the comparison of the excavated contexts to similar assemblages at the site of Tappeh 

Hissar (for which radiocarbon dates are available) has allowed for relative dating of this 

assemblage (see Voigt and Dyson 1992: Table 2).  At Yarim Tappeh (Crawford 1963; 

Stronach 1972) excavations also revealed a long-sequence of occupation from the 

Chalcolithic through to the Iron Age/Parthian period, though the ceramics from the 

excavations were never fully published.  However, one of the early uses of radiocarbon 

dating in the region, comes from the earliest Iron Age layer at the site (Crawford 1963; 

Voigt and Dyson 1992). More recently, Iranian excavations at sites such as Pookerdervall 

(Zoshk and Zeighami 2013), which has provided information on the Neolithic through 
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With an understanding of the long-term ceramic chronology of the region in mind, the 

following chapter will present a broad overview of archaeological and historical settlement 

and land use patterns on the Gorgan Plain.  Furthermore, it will consider how both the 

natural environment and cultural activities have affected these patterns, and our reading of 

earlier landscapes.     
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5 THE LANDSCAPES OF THE GORGAN PLAIN 

This chapter describes the physical landscapes of the Gorgan plain, and provide an 

overview of historical and modern land use.  This can help us understand the processes 

that have resulted in the archaeological landscapes that are visible today, and the factors 

that may affect the interpretations of the archaeological record made through field survey 

and remote sensing.  Finally, I will provide a brief overview of the long-term settlement 

trends apparent in the GWS field survey dataset, and compare that to the broad trends 

visible in other datasets.  This will set the stage for a more in-depth analysis of trends, 

incorporating the data from remote sensing, within several chronological windows in 

Chapters 6 and 7. 

5.1 GEOGRAPHY AND ENVIRONMENT 

The boundaries of the Gorgan Plain are defined by the arc of the Alborz Mountains in the 

south and east, the lower Atrak River in the north and the Caspian Sea in the west.  While 

the Atrak has been taken as the northern boundary for this study, geographically the same 

flat arid plain continues north into Turkmenistan, encompassing the region known 

historically as Dehistan and the Misrian Plain (Kohl et al. 1982 p.3; Le Strange 1905).  To the 

south, the Alborz Mountains rise dramatically, and steeply from the near flat plain to over 

3000 m in height.  While not impassable they form a significant barrier, and traffic between 

the Gorgan Plain and the Iranian Plateau, both today and in the past, is restricted through a 

few narrow defiles (Fisher 1968 p.38).  Covering such a large area with diverse topography, 

the region is characterised by a variety of environmental zones. The greenness of the 

Alborz Mountains and the piedmont zone give way to a vast plain, increasing in dryness as 

one moves north.  The long-term settlement history of the region seems to reflect 

maximum urban and rural settlement density and investment in agriculture in areas 

immediately north of the Alborz foothills, diminishing gradually in intensity as one moves 

towards the Gorgan River.  Corresponding to this general trend is an increasing reliance on 

pastoral economies, as one moves north, especially between the Gorgan and Atrak Rivers.  

The interface between agricultural and pastoral, sedentary and mobile land use and 

settlement was however constantly in flux, resulting in periods of significant investment in 

agriculture in the steppe, and inversely periods where less intensive agro-pastoral 

subsistence strategies were dominant resulting in distinct landscape signatures.   
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imagery for a number of reasons including the resolution of the imagery, and their lack of 

detectable signature.  Exceptions exist, however, as shown by a number of ephemeral 

features that were located near the Caspian shoreline on a strip of GAMBIT imagery 

(Hopper and Omrani Rekavandi in press); in this case a combination of a well-preserved 

landscape, and very high resolution historical imagery created the perfect conditions for 

their identification (Fig. 5-6).   

Based on the distribution of site types visible on the CORONA imagery, mounded sites are 

concentrated in the southern part (beginning to the north of the Elburz foothills) and 

gradually decrease in density as one moves toward, and especially north of the Gorgan 

River (Fig. 5-6).  Equally, there are very limited examples of mounded sites within a few 

kilometres of the Caspian coastline, perhaps because of environmental conditions, but also 

because of the frequently changing coastline.  On the other hand, possible camps and 

enclosures/animal pens appear to be more frequent in this sub-zone (Table 3-4, Fig. 3-14, 

and Fig. 5-6).  This trend may be exaggerated by the fact that higher resolution imagery is 

available for the coastal zone (Chapter 3.1.3).  However, analysis of the modern high-

resolution imagery available on Google Earth that extends much further inland indicates 

that these features are concentrated in this area (Hopper & Omrani Rekavandi in press).  If 

historical high-resolution imagery were available for other sub-zones of the plain, in 

particular the less agriculturally productive zones north of the Gorgan River, it is possible 

that similar features could be detected.   

5.2.3.1 BROAD TRENDS IN SITE NUMBERS AND DISTRIBUTION 

Trying to understand settlement distribution, and the area and density of occupation in 

different archaeological periods at individual sites based on the available data is 

problematic.  As outlined in chapter 4, our current understanding of the long-term 

chronology of the plain is imperfect.  As such it can be difficult to assign a site with 

confidence to particular archaeological periods.  Furthermore, even the more well-defined 

periods are still of considerable length so that, along with other factors can result in the 

conflation of the number of sites assumed to be occupied at one time or mask short term 

rises and falls (see Hopper and Wilkinson 2013 p.39 for discussion of these issues).  

However, while the finer details may be obscured, several overarching trends can be 

identified.  
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6 LANDSCAPES OF THE LATE IRON AGE THROUGH PARTHIAN 
PERIODS ON THE GORGAN PLAIN 

This chapter looks at the evidence for investment in the landscapes to the north of the 

Gorgan River to provide a more chronologically and spatially nuanced understanding of 

settlement development within the relatively broad Late Iron Age through to Parthian 

horizon discussed briefly in chapter 5.  This is accomplished through a more detailed 

investigation of the evidence generated through the GWS and excavations by the GWP at 

the site of Qelich Qoineq (GWS_16), the further remote sensing of satellite imagery, and 

the compilation of published survey and excavation data from the plain.  I aim to shed light 

on the poor current understanding of settlement development in the Late Iron Age and the 

impact of territorial empires on this region in the 1st millennium BC.  This will provide much 

needed context for an examination of Sasanian period settlement and land use patterns 

detailed in chapter 7.    

6.1  CONTEXT FOR THE DEVELOPMENT OF IRON AGE SETTLEMENT 
SYSTEMS 

Currently, there is little evidence for sedentary settlement on the Gorgan Plain in the Early 

Iron Age, and this may be related to changes in settlement locations, forms, or subsistence 

strategies (Cleuziou 1986; Mousavi 2008), though pinpointing the mechanisms for this 

change, or the precise form it took are currently beyond the available evidence.  However, 

many scholars have noted a link between the grey wares of the Gorgan Bronze Age and 

ceramics of the Misrian plain in the Iron Age and by extension those of period IVA at 

Tureng Tappeh (Biscione 1977 p.122; Cleuziou 1986; Kohl 1984 p.208; Lecomte 2009 p.72; 

Mousavi 2008 p.111; Sarianidi 1971 p.309) suggesting that a complete break in socio-

cultural traditions or the introduction of new populations are not adequate explanations 

for such changes.  Equally, continuing explorations of early Iron Age settlement on the 

southern side of the Alborz may provide further information on related developments in 

these periods (Mousavi 2008; 2013; Sharifi and Motarjem 2014).  

Until recently, the earliest published evidence for settlement involving substantial 

architectural features and at least semi-permanent settlement following the Late Bronze 

Age/Early Iron Age minimum on the Gorgan Plain to come from a stratified excavation was 

the re-occupation at the multi-period site of Tureng Tappeh (KH_123) located in the 
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from GWS_21 are similar in appearance to the earlier phase of hollow ways at GWS_20 and 

GWS_19.  GWS_21 appears to be connected to GWS_22 via one of these hollow ways (Fig. 

6-23B).   

As such, GWS_19, GWS_20 and GWS_44 have hollow ways that suggest they were 

connected at some point.  GWS_21 and GWS_22 also appear to have been connected at 

some point.  At least one of the phases of route ways associated with GWS_19 also appears 

to predate that of GWS_18.  If we now consider this evidence in light of the dating 

information reviewed above, several suggestions can be made.   

GWS_19 and GWS_20 were occupied in the Iron IV (and possibly Parthian or Sasanian 

though the late may be less likely17) periods, as well as the Middle Islamic period (Table 6-

12).  GWS_21, also occupied in the Iron IV (and possibly Parthian period), was not noted as 

Middle Islamic in the GWS.  However, Kiani (1982b p.60) indicates Middle Islamic 

occupation, particularly Seljuk (1037-1194) remains recorded during excavations at 

GWS_21 (which were not subsequently published); his map also appears to indicate that 

GWS_20 and GWS_21 were considered closely connected and possibly parts of one larger 

site complex in the Middle Islamic period (Kiani 1982b Map 2).  There may also have been 

contemporary occupation on parts of GWS_21 and GWS_22.  No Islamic wares were noted 

on GWS_22 (it was assessed as mainly Iron IV) in the GWS laboratory assessments, but it is 

suggested to have material from the Iron Age through to the Islamic period in other 

datasets) (See Table 6-12).  However, some of the narrower, lighter edged hollow ways 

extending from GWS_20 cut those of GWS_21, in particular those of the same morphology 

that connect GWS_21 to GWS_22.  This suggests that some of the hollow ways associated 

with these two sites were earlier in date than the later phase of GWS_20 hollow ways.   

Statistics on the hollow ways including length, width and the size of the sites they are 

associated with also provide useful information.  If we plot the length and width of hollow 

ways around each site, those with no occupation later than the Iron IV through Parthian 

periods and with no clear connections via hollow ways to other sites (GWS_18, GWS_24), 

are generally shorter and broader (Fig. 6-24).  Those sites with occupation in the Late Iron 

Age/Parthian periods, and either definitely or likely including Islamic period occupation 

(GWS_19, GWS_21, and GWS_44) had a wider range of hollow way types including some 

                                                           
17 The GWS laboratory assessment did not indicate any diagnostic Sasanian wares. 

























156 

 

a period in which a c. 25 cm layer of fine sand was deposited.  Following these ephemeral 

layers, deposits interpreted as possible platforms, and occupation layers containing traces 

of daub were recorded.  Chineh or packed earth walls (P.028 and P.041) were next 

encountered and appeared to match those detected in the geophysical survey; these were 

the earliest traces of definitive architecture within the sounding.  They had very diffuse 

boundaries and were hard to identify in the excavation but were more easily located in the 

sections.  The deposits (P.013/P.019) encountered within the structure (P.028 and P.041) 

were interpreted as either occupation layers, or post-deposition layers subsequent to its 

abandonment.  A later mud-brick wall (P.027) was built on top of deposits in the interior of 

the structure indicating later use of the building.  

 Occupation of the area covered by the sounding continued on and off for the rest of the 

sequence as evidenced by the cultural materials, both before and after the chineh walls 

were covered by the accumulation of settlement, though no more architectural features 

were encountered; however small amounts of burnt daub were recorded and deposits with 

frequent lime inclusions may have represented further degraded chineh structures. Taking 

into consideration the radiocarbon dates, spanning a maximum of 375 years between the 

8th and early 5th century BC23 (with the earliest date coming from context P.024 and the 

latest from P.004, the latter of which clearly covers even the highest traces of the chineh 

and mudbrick architecture) and the stratigraphy of the site, it would seem that this 

sequence may have occurred over only two or three centuries (Sauer et al. 2013 p.418) 

(Table 6-16; Fig. 6-36).  While deposits subsequent to the latest radiocarbon date may 

extend the period of occupation of the area of the sounding beyond the maximum possible 

range there was no change in the pottery to suggest occupation continued into a later 

period (Sauer et al. 2013 p.420).  Indeed, the almost complete lack of change in the ceramic 

assemblage throughout the excavated sequence and from the surface survey (Priestman 

2013 p.517, 520, Table 18:15) seemed to suggest that the relatively short life-span of 

occupation at Trench P was symptomatic of the entire site.   

As such, the above sequence was interpreted as representing initial repeated large-scale 

occupation by nomadic groups, with the subsequent platforms interpreted as phases 

representative of a transition to more sedentary occupation, followed by a short-lived town 

                                                           
23 The date range provided by the radiocarbon dates cannot be refined any further due to a 
radiocarbon plateau between the 8th and 6th centuries BC. 
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understanding to what degree nomadic groups integrated or interacted with, and 

influenced the settled communities on the plain, and the settlement patterns discussed 

above is difficult based on textual sources.    

There are many holes in this narrative and marrying the archaeological evidence to the 

textual sources is fraught with problems.  While we can begin talk about large-scale socio-

political structures and empires, the data may be better suited to discussing how local 

communities were exploiting different environmental zones and adapting subsistence and 

economic strategies to these areas. 

6.4.2 THE ARCHAEOLOGICAL DATA - SETTLEMENT ORGANISATION AND LAND USE  

The archaeological evidence, while incomplete, suggests a considerable density of 

settlement across the plain from the late Iron Age through the Parthian period.  Personal 

observation based on more recent survey work on the plain, suggests that Iron III ceramics 

are frequently found on sites, not only in the steppe margins, but across the southern part 

of the plain suggesting a significant increase in site number, and population in this period26.  

However, the fact that the majority of sites in both the western steppe margins and the 

eastern dry farming zones surveyed by the GWS had ceramics that appear to date to the 

Iron IV period suggests that the apex of the increase and expansion of settlement may have 

occurred following the Iron III period (or at least after the period Qelich Qoineq (GWS_16) 

was abandoned).  It is still not clear however, if this occurred prior to, or perhaps during, a 

period in which the plain was under an imperial authority (See Table 6-1 to 6-3).  If it began 

earlier, it may be that the existing settlement infrastructure and productivity that 

developed from at least the Iron III period may have made the plain an attractive prospect 

for imperial powers, such as the Achaemenids.  However, only further detailed ceramic 

analysis accompanied by a program of absolute dating can clarify this.  The rises and falls 

indicated between the Iron III/IV and Parthian periods in the Abbasi (2011 Maps 10-12) 

dataset may reflect issues in the recognition of certain ceramic types, but this data does 

seem to support considerable site density across the plain. Furthermore, the widespread 

distribution of ceramics associated with the Parthian period across the plain, likely also 

                                                           
26 This data is currently being processed and will be published in conjunction with our Iranian 
colleagues in the near future. 
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can consider the suggestion that there existed multiple trajectories towards the 

development of towns and cities, as recognised by Lawrence & Wilkinson (2015).  While 

much later than the Early Bronze Age examples discussed by those authors, Qelich Qoineq 

(GWS_16) does appear to fit their model of an exogenous upstart; characterised by rapid 

growth (over the course of a few centuries), and locations in environments not previously 

settled, and as such without pre-existing local populations upon which to draw (Lawrence 

and Wilkinson 2015 p.337).  

The rather rapid growth of Qelich Qoineq (GWS_16) (even taking into consideration a more 

chronologically and spatially discontinuous development) is interesting.  Where did the 

populations that inhabited this site come from?  It is possible that shifts in settlement 

location and subsistence strategies may have resulted in the settlement of this and 

comparable sites in the western steppe.  As such, the site could have developed from one 

of seasonal use to a more permanent settlement, but it does not indicate a region-wide 

contemporaneous process of sedentarisation.  This would be too simplistic of an 

explanation.  Furthermore, the similarities to the settlement types and material culture 

characteristic of the Misrian Plain during the Archaic Dehistan period is important, and 

suggests connectivity between the regions, and potentially similarities in socio-cultural or 

economic systems particularly in semi-arid environments.  The Iron Age settlement of 

Dehistan appears to have begun much earlier than the occupation of Qelich Qoineq 

(GWS_16) (and potentially Tureng Tappeh (KH_123)), but this apparent chronological 

relationship does not suggest a large-scale migration event on its own.  To do this would be 

stretching the evidence because of the limited chronological data for this period from other 

sites on the Gorgan Plain.  Clearly, further data is needed to answer this question.  A 

related, yet equally challenging question to answer is, what attracted significant numbers 

of people to settle, at least on a semi-permanent basis, in such sites in the western steppe 

margins?  It seems likely, that while it is currently difficult to define the specifics, a set of 

opportunities arose at this particular time perhaps due to growing connectivity with other 

regions and resulted in increased economic opportunities. 

But what can be said about the relationship between Iron III occupation and irrigation 

agriculture in this sub-zone?  Did the growth of Late Iron Age settlement at sites like Qelich 

Qoineq (GWS_16), or GWS_15, for example, in the western steppe sub-zone involve, or 

more pointedly require, irrigation?  Do the clear connections between the Iron III sites on 
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the Gorgan plain and the Archaic Dehistan sites in Misrian suggest similar socio-economic 

strategies adapted to semi-arid environments? Does this strengthen the possibility that 

irrigation systems were in place in this subzone of the plain within the Iron III period? While 

the dense network of canals that have been mapped in the Misrian Plain likely reflect the 

final use of this system in the Islamic period (Genequand and Northedge 2014), initial 

construction of a number of these features have been attributed to the Archaic Dehistan 

period (Early Iron Age).  This theory is based on the proximity of sites to canals, along with 

the supposition that irrigation would be necessary to sustain permanent settlement in this 

region (Lecomte 2009) (see Chapter 6.1).  Furthermore, extensive irrigation systems appear 

as part of increasingly complex settlement systems in other parts of Central and South Asia 

in the 2nd and 1st millennium BC, such as in Bactria and Margiana (Kohl 1984 p.208; 

Lamberg-Karlovsky 2003) and the Bannu Basin in northwest Pakistan (Magee et al. 2005).  

These provide interesting parallels for indigenous systems prior to Achaemenid influence.   

The relationship between Iron III occupation and irrigation systems (but not necessarily the 

North or South Canal in their final stages) is difficult to clarify with the current data, but 

one does seem plausible.  If we consider the possibility that irrigation systems developed in 

this period, then the roughly equal spacing of the large sites with Iron III occupation in the 

western steppe might suggest that each site controlled the territory in its vicinity.  This 

could again be likened to a Qala and Khan (Khanate) type socio-political system (see 

Lamberg-Karlovsky 2003 p.  14).  The coordination of labour for the maintenance of water 

management systems may therefore have been achieved through means other than a 

centralized agrarian state model (Lecomte 2005; 2009; Negus Cleary 2013; Stride et al. 

2009). 

In section 6.2.1.2, I presented a possible reconstruction of the development of irrigation 

systems in the western steppe.  While the timing of the proposed changes cannot be 

determined without further fieldwork, this model is suggestive of considerable adaptations 

to changes in the local environment (e.g. avulsions resulting in changes in the course of the 

Gorgan River due to natural events or human impacts) and social and political change.  We 

cannot directly connect Qelich Qoineq (GWS_16) to either the North or South Canal.  This 

may not be surprising as the the data does imply that these particular canals may be the 

final stages in the evolution of water systems within this subzone of the plain (that is likely 

Iron IV in date or later).  However, traces of smaller canals and branch canals have been 
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mounds instead of continuous settlement beyond this. The hollow ways associated with 

GWS_15 are only visible to the south of the site, and are between 15 and 30 m wide and 

barring one, are between 0.5 and 1 km in length. One hollow way feature (HW_119) was 

over 2 km in length and may represent a longer-distance route, or may have led toward 

fields further removed from the settlement. The extent of these hollow ways may 

represent the limits of the area that could be dry farmed around the site, as demonstated 

in other contexts (Wilkinson 1993 p.559). The visible extent of field systems (but no hollow 

ways) up to c. nearly 10 km northwest of the site however, suggests a considerable area 

under cultivation, probably associated with irrigation. The lack of hollow ways to the north 

of the site may suggest that the northern field systems are later in date, and could have 

obliterated similar features. Wilkinson (1993 p.559) noted that hollow ways have lower 

chances of survival in areas in which settlement continued over a lengthy period of time 

and fields were constantly divided for inheritance purposes. As such we may be seeing 

changing agricultural and pastoral strategies though time, as the hollow ways and the field 

systems need not be contemporary.  Additionally, the North Canal may cut the longest 

hollow way radiating out from the site, but the relationship between these features is not 

entirely clear (Fig. 6-38).  This example hints at the possibility that this site, and the others 

in the western steppe with possible hollow ways (i.e. GWS-50 and Qelich Qoineq (GWS_16)) 

may have been established prior to large-scale irrigation systems in the steppe.  As such, 

GWS-15 may not have relied on irrigation for (likely the earlier) part of its occupation.  

Furthermore, the field systems northeast of the site may not all be contemporary or 

associated with GWS_15 alone. The fact that at least, immediately north of GWS_15, the 

fields were most likely watered by the North Canal suggests use prior to the building of the 

South Canal. Clearly much more work needs to be done to unpack the complex landscape 

palimpsest around this and many of the sites in the western steppe. 

Even so, in the western steppe, it is possible that within the broad time frame under 

discussion (Late Iron Age through Parthian period) we can unpack a number of overlapping 

landscape signatures.  The most recent is characterised by large-scale canal systems, likely 

accompanied by extensive field systems.  It is likely that these features were contemporary 

with settlement in this steppe sometime in the Iron III, but perhaps more likely in the Iron 

IV or Parthian period.  Traces of an earlier landscape signature involving hollow ways, and 

potentially smaller-scale irrigation, is hinted at in particular locations in the zone, such as 






























































































































































































































































































































































































































































































































































































































































































































































































































































































