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MAGNETIC INVESTIGATIONS IN THE SHAHRIZOR PLAIN, 
IRAQI KURDISTAN

Introduction 

Archaeological features, such as architecture etc. can be traced by high resolution and 
large-scale magnetometer prospecting. Moreover, soil magnetic data deliver additional 
information about the alteration of the ancient landscape. In combination with an 
archaeological survey, the geophysical results can provide information to reconstruct the 
spatial organization within these settlements as well as an epoch-spanning analysis of 
settlements and their role in urbanization processes and within settlement hierarchies. 

Our case study is focusing on the area along the Wadi Shamlu, situated within the 
Shahrizor plain (i g. 1) in northeastern Iraq, where more than 30 ancient settlements were 
documented and surveyed; the project is funded by Gerda Henkel Stiftung. The area consists 
of a few multi-period settlements (Gird-i Shamlu, Tell Begum) and of a multitude of single-
phase settlements or farmsteads. The sites, dating from the Neolithic to Islamic period, 
are archaeologically surveyed and verii ed by pottery i ndings. The i rst magnetometer 
surveys in the Shahrizor plain were already undertaken in 2014. They revealed structures 
of settlements and traces of a Parthian temple at four sites (i g. 1). In spring and autumn 
2017, we investigated l at ancient settlements during two geophysical campaigns. These 
sites are visible on the surface by a slight elevation and grey soil color. The survey brought 
to light distinct archaeological features such as remains of buildings, which contain rows 
of rooms including installations such as ovens or kilns. Furthermore, geoarchaeological 
features such as ancient river beds and irrigation canals were detected in proximity of 
these sites. Such features are often covered by sediments and rarely attested by remote 
sensing methods in this region. 

The region

The Shahrizor plain (i g. 1) covers approx. 1300 sq km, forms a large valley at the foothills 
of the Zagros Mountains and is situated in the provinces Sulaymaniyah and Halabja 
in Iraqi Kurdistan, close to the Iraqi-Iranian border. The valley is situated in the rain fed 
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agriculture zone, southeast of the provincial capital Sulaymaniyah (Mühl, Faßbinder 2015, 
113; Mühl, Nieuwenhuyse 2016, 37–38). The plain forms one of the most fertile regions of 
Iraq (Mühl 2010, 48). The main river Tanjero runs from northwest to the southeast, joined 
by headstreams and seasonal streams of the surrounding mountains and the Sirwan River 
to the Diyala River, which connects the region with central and southern Mesopotamia 
(Altaweel et al. 2012, 3). The Wadi Shamlu in the center of the Shahrizor plain carries water 
during the whole year. The water l ows in the north-southern direction and nowadays runs 
into the Darband-i Khan reservoir (Nieuwenhuyse et al. 2016, 258). Until the 1950s, it joined 
the Tanjero River (Nieuwenhuyse et al. 2016, 258). In the framework of the Shahrizor Survey 
Project the remnants of 31 ancient sites were discovered and investigated alongside the 
Wadi Shamlu already explored in 2012 and 2013. The sites date from the Neolithic to Islamic 
periods (Altaweel et al. 2012, 20).

The Shahrizor Survey Project combines newest methods of archaeological, geological, 
geophysical and archaeobotanical exploration and prospection; its results are linked with 
historical sources to investigate the history of the landscape and its habitation (Altaweel 
et al. 2012, 1). Since 2009, an international team investigates tell sites in the Shahrizor plain 
by analyzing satellite images and by archaeological i eld survey done in collaboration with 
the Directorate of Antiquities in Sulaymaniyah (Mühl 2010, 48; Altaweel et al. 2012, 1; Mühl, 
Nieuwenhuyse 2016, 27–28). CORONA-satellite images of the 1960s as well as modern 
Quickbird images deliver a basis for remote sensing (Albertz 2001, 106–153; Faßbinder 
et al. 2015, 72; Matoušková et al. 2015, 331–332), which was used to detect archaeological 

Fig. 1. 
The Wadi Shamlu within the Shahrizor plain; sites magnetically surveyed 

up to 2016 are marked with red triangles. 
Image: S. Mühl
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sites for targeted investigations. At the Wadi Shamlu, 31 sites were identii ed by satellite 
image analysis and were verii ed by ground based archaeological i eld survey. Excavations 
were undertaken at the larger settlement mounds of Tell Begum (Leiden University) and 
Gird-i Shamlu (LMU Munich). These investigations were accompanied by magnetometer 
prospections in 2014 (i g. 1, red triangles; Mühl, Faßbinder 2016).

Geophysical methods

Magnetometer measurements reveal archaeological structures as well as geo-
archaeological features in the ancient landscape. Archaeological and geological subsurface 
structures, such as stone and mudbrick/baked brick architecture, ditches, pits, graves, 
ovens or kilns, canals and ancient river courses or ancient roads cause weak disturbances 
of the Earth’s magnetic i eld and that can be visualized by sophisticated digital image 
processing (Becker 1996, 73–74; Faßbinder 2007, 53; Neubauer 2001, 18–22; Scollar et al. 
1990, 422–423; Wilkinson 2003, 40). In combination and by fusion of further prospecting 
methods  – aerial archaeology, satellite imagery, i eld survey  – research questions in 
respect of emergence and further development of settlement systems can be answered. 
To investigate the settlements of the Wadi Shamlu we chose magnetometer prospecting 
as the most ef ective and suitable method for clayey soils on alluvial subsurfaces and 
geological background (Faßbinder 2007, 53). Two types of instruments have been applied, 
the Smartmag SM4G-Special (Scintrex; i g. 3) and the Geometrics G-858-Special, both 
systems as total i eld magnetometers in a so-called duo-sensor variometer coni guration. 
The instruments were used to investigate four selected sites (SSP-58, SSP-59, SSP-60, SSP-
57) near Tell Begum and three sites (SSP-35, SSP-40, SSP-42) in the vicinity of Gird-i Shamlu 
(i g. 2). This paper will focus on the three sites mentioned i rst.

For the magnetometer survey of the l at settlements, we set up a 40 × 40 m grid system 
and surveyed in zig-zag mode with a sampling density of 12.5 cm and a traverse interval 
of 50 cm with duo-sensor-coni guration (Faßbinder 2017, 500). The magnetometer probes 
were i xed on a wooden frame and were carried at a height of 30 cm above the ground 
(Faßbinder 2017, 500). The advantage of total i eld magnetometers in such a coni guration 
is obvious; compared with gradiometers we measure anomalies with up to i ve times higher 
intensity thus by an extremely higher sensitivity and hence also get more information from 
deeper soil horizons from up to approx. 1 to 3 m depth (Faßbinder 2017, 500). The data of 
the measurements are recorded and stored by the read-out-unit as a binary i le; afterwards 
we download and process the data as a grey shade image called magnetogram.

To verify the results of the magnetometer measurements in detail and to discriminate 
and distinguish materials, additional measurements of magnetic susceptibility were 
conducted. Both the natural top soil and the underlying undisturbed sediments, 
archaeological materials and fragments of mudbricks as well as a soil proi le that we found 
on a new i eld boundary that contained remnants of ancient mudbrick architecture were 
documented and measured by the Kappa meter SM 30 (Zh-Instruments). Moreover, we 
collected soil samples of the site that will be analyzed by rock magnetic measurements 
in the laboratory in Munich for a more complete understanding and interpretation of the 
magnetometer survey.

SSP-58

The magnetometer survey of the i rst settlement (SSP-58; i g. 4) north of Tell Begum 
revealed a positive elliptical anomaly, which opens to the north. Due to the low magnetic 
intensity, it could be a ditch, a wall or a limitation of the site. Outside of the feature, at 
least three to i ve strongly positive magnetic anomalies can be detected. Due to the high 
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intensity and their direction towards the Earth’s magnetic i eld, we interpret them as 
ovens or kilns. Inside the semi-circle, the magnetogram reveals both positive and negative 
anomalies with regular and linear shapes. We found rectangular features but also rounded 
structures and we interpret them as remnants of architecture and buildings. The used 
architectural materials reveal both negative and positive magnetic anomalies, but due 
to their low magnetic intensity, they do not imply baked bricks or high magnetic stones, 
but consist rather of rammed clay or sun-dried mudbricks. A multitude of further positive 

Fig. 2. 
Results of geophysical measurements in the surrounding of Tell Begum and Gird-i Shamlu. 

Map: M. Scheiblecker
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Fig. 3. 
Surveying SSP-59 in front of Tell Begum with the Scintrex Smartmag SM4G-Special in zig-zag mode; 

view to the southwest. Photo: J. W. E. Faßbinder

Fig. 4. 
Interpreted magnetogram of SSP-58. Magnetogram: M. Scheiblecker
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anomalies represents inhomogeneity of the ground, which is caused probably by pits as 
well. They could have served as storage pits, but they could be also traces of animals.

The ceramic assemblage indicates a late Neolithic or Chalcolithic date (Mühl, 
Nieuwenhuyse 2016, 41, i g. 10), and it is comparable to the pottery from the excavation of 
Tell Begum (Mühl, Nieuwenhuyse 2016, 42, i g. 11 and 43, i g. 12). The features discovered 
through magnetometry are characteristic for farmsteads from the Neolithic period, described 
by Bernbeck (Bernbeck 2013, 53, i g. 3) and Frangipane (Frangipane 2013, 95, i g. 6.6).

SSP-59 and SSP-60

The sites SSP-59 and SSP-60 were chosen because of their close neighborhood within 
an area of 200 × 200 m. They are located northeast of Tell Begum and east of SSP-58 
(i g. 3 and 5). Linear features are found throughout the whole magnetogram. Often they 
show right-angled orientation. They can be reconstructed as single rooms or as buildings 
with rows of rooms inside. The weak positive anomalies, respectively the negative linear 
anomalies, indicate mudbricks or limestone as building material. A lot of limestone 
fragments and blocks are scattered over the i eld and prove this assumption. Furthermore, 
remnants of mudbricks were observed at the southern limit of the survey area, where 
a new i eld boundary cuts ancient architecture. There, a section was cleaned of which the 
lower part revealed mudbrick wall remains; this can be verii ed by our measurements of 
the magnetic susceptibility. The deviation of the magnetic susceptibility data between the 
natural soil (0.302 [10-3 SI]) and the mudbrick (0.294 [10-3 SI]) is almost low or neglectable. 

Fig. 5. 
Interpreted magnetogram of SSP-59 and SSP-60. Magnetogram: M. Scheiblecker



222

Besides these remnants of architecture, the magnetogram revealed several ovens/kilns 
both inside and outside the buildings. Further positive anomalies could be pits.

Pottery collected at the site SSP-60 indicates an Early Bronze Age and Medieval date. 
The lower town of Gird-i Shamlu revealed a similar pattern of rooms along narrow streets 
during the excavations in 2016 and 2017. Furthermore, the layout of SSP-60 reminds of 
architecture at Kazane Höyük (Creekmore 2014, 53, i g. 2.7 C). It consists also of rows of 
rooms or buildings with intermediate streets just as Titriş Höyük (Nishimura 2014, 86, 
i g. 3.3). But the formal similarities of course need further investigation.

Conclusion 
During the late Neolithic, respectively the Chalcolithic, period, the Tell Begum cluster 

(i g. 2) consisted not only of the main mound with an upper and lower town (Hijjara 1997, 
127–129; Nieuwenhuyse et al. 2016, 258; Mühl, Nieuwenhuyse 2016, 40–43), but also of 
further related small settlements in the northern and the southern area. The northeastern 
site was i rst populated during the Early Bronze Age and contributes to the younger history 
of Tell Begum. 

The case study of the sites near Tell Begum provides us with a good example for the potential 
of an interdisciplinary approach towards a complemented archaeological interpretation 
of results derived from high resolution geophysical prospecting, remote sensing and soil 
magnetic measurements in combination with ground based archaeological survey.
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Марион Шайблекер, Симон Мюль, Йорг Фассбиндер 

МАГНИТНЫЕ ИССЛЕДОВАНИЯ НА ШАХРИЗОРСКОЙ РАВНИНЕ 
В КУДСКОМ АВТОНОМНОМ РАЙОНЕ ИРАКА

При помощи магнитной съёмки могут быть выявлены структура и особенности архитек-
турных построек. Кроме того, мы получаем дополнительную информацию об изменениях 
древнего рельефа. В сочетании с археологическими разведками данные магнитометрии 
служат для реконструкции пространственной организации поселений, а также анализа 
длительности существования, степени урбанизации и организации. В качестве примера мы 
рассмотрим Вади-Шамлу в Шахризорской долине на северо-востоке Ирана, где находится 
более тридцати поселений. Из них несколько существовали длительное время и относятся 
к разным эпохам (Гирд-и Шамлу, Телл Бегом), большая часть – кратковременные поселения 
или фермы. На всех этих поселениях, датирующихся от эпохи неолита до Сасанидского вре-
мени, проводились археологические раскопки. За ними последовали магнитные разведки, 
обнаружившие следы поселений и храм парфянской эпохи. Две геофизические кампании 
по изучению сельских поселений в Вади-Шамлу были организованы в 2017 году и выявили 
разнообразные археологические объекты, в том числе здания с рядами помещений, вну-
три которых находились печи или очаги, а также доказательства изменений окружающей 
среды. Такие объекты ещё не были известны в данном регионе. Основная цель состоит в со-
вмещении геофизических и археологических данных, полученных в ходе полевых работ, 
и получении информации о древнем историческом периоде. Статья представляет данные 
магниторазведки в Шахризорской долине и суммирует первые результаты исследования 
сельских поселений в центре долины Вади-Шамлу. Последующие археологические иссле-
дования будут опираться на эти данные. Наконец, в перспективе – изучение Курдистана ар-
хеологическими методами на основе результатов данного проекта.

Ключевые слова: магнитометрия, иракский Курдистан, ландшафт, поселение, разведки
Keywords: magnetometry, Iraqi Kurdistan, landscape, settlement, survey

Перевод О. Б. Дворецкой

Питер Шиан, Дмитрий Карелин, Мария Карелина, Татьяна Житпелёва 

РЕКОНСТРУКЦИЯ ДИОКЛЕТИАНОВСКОЙ КРЕПОСТИ ВАВИЛОН В ЕГИПТЕ: 
ИСТОЧНИКИ И АРГУМЕНТАЦИЯ РЕКОНСТРУКЦИИ

Доклад посвящён реконструкции позднеримской крепости Вавилон, располагавшейся 
в районе, известном сегодня как Старый Каир. Начиная c конца XIX века это сооружение 
неоднократно исследовалось. С 1990-х годов проводились систематические археологи-
ческие исследования, совмещённые с работами по реконструкции и консервации района 
Старого Каира и понижению уровня грунтовых вод на её территории. Результаты этих ра-
бот были опубликованы.

С одной стороны, Вавилон представлял собой типичную крепость диоклетиановского 
времени, однако, с другой, имел ряд уникальных особенностей:

– крепость была построена поверх ранней каменной набережной времен Траяна в том 
месте, где древний канал Amnis Trajanus соединялся с Нилом;

– археологические и письменные источники свидетельствуют, что мост через Нил вёл 
к западным воротам крепости;

– укрепления крепости были намного массивнее, чем у любой другой диоклетианов-
ской крепости для comitates в Египте.



СПИСОК СОКРАЩЕНИЙ / LIST OF ABBREVIATIONS

АМА   Античный мир и археология

БПЛА   беспилотный летательный аппарат

ВМК   вычислительная математика и кибернетика

ГБУК   государственное бюджетное учреждение культуры

ГИС   геоинформационная система

ГНСС   глобальная навигационная спутниковая система
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