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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 (fig. 1) in northeastern Irag, where more than 30 ancient settlements were
documented and surveyed; the projectis 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 verified by pottery findings. The first 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 (fig. 1). In spring and autumn
2017, we investigated flat 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 (fig. 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 Iragi Kurdistan, close to the Iragi-Iranian border. The valley is situated in the rain fed
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Fig. 1.
The Wadi Shamlu within the Shahrizor plain; sites magnetically surveyed
up to 2016 are marked with red triangles.
Image: S. MUhl

agriculture zone, southeast of the provincial capital Sulaymaniyah (Mihl, FaBbinder 2015,
113; Mihl, Nieuwenhuyse 2016, 37-38). The plain forms one of the most fertile regions of
Irag (Mihl 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 flows 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
etal. 2012, 1). Since 2009, an international team investigates tell sites in the Shahrizor plain
by analyzing satellite images and by archaeological field survey done in collaboration with
the Directorate of Antiquities in Sulaymaniyah (Miihl 2010, 48; Altaweel et al. 2012, 1; Muhl,
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; Fa3binder
etal. 2015, 72; Matouskova et al. 2015, 331-332), which was used to detect archaeological
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sites for targeted investigations. At the Wadi Shamlu, 31 sites were identified by satellite
image analysis and were verified by ground based archaeological field 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 (fig. 1, red triangles; Miihl, FaBbinder 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 field and that can be visualized by sophisticated digital image
processing (Becker 1996, 73-74; Fal3binder 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, field 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 effective and suitable method for clayey soils on alluvial subsurfaces and
geological background (Fal3binder 2007, 53). Two types of instruments have been applied,
the Smartmag SM4G-Special (Scintrex; fig. 3) and the Geometrics G-858-Special, both
systems as total field magnetometers in a so-called duo-sensor variometer configuration.
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
(fig. 2). This paper will focus on the three sites mentioned first.

For the magnetometer survey of the flat settlements, we set up a 40 X 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-configuration (FaBbinder 2017, 500). The magnetometer probes
were fixed on a wooden frame and were carried at a height of 30 cm above the ground
(FalBbinder 2017, 500). The advantage of total field magnetometers in such a configuration
is obvious; compared with gradiometers we measure anomalies with up to five 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 (FaBbinder 2017, 500). The data of
the measurements are recorded and stored by the read-out-unit as a binary file; 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 profile that we found
on a new field 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 first settlement (SSP-58; fig. 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 five strongly positive magnetic anomalies can be detected. Due to the high
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Fig. 2.
Results of geophysical measurements in the surrounding of Tell Begum and Gird-i Shamlu.
Map: M. Scheiblecker

intensity and their direction towards the Earth’s magnetic field, 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
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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. FaBBbinder

Magnetometry SSP-58, 0312017 GERDA HENKEL STIFTUNG

O Institute of Near Eastem Archaeciogy,
Ludwig-Maximilians-University Munich, M. Scheiblecker

Caosium total field Magnetometer Scintrax SMG-4 special,duo-sensor configurats
sampling density 25 x S0 cm, interpoiated 10 25 = 25 ¢m,
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Fig. 4.
Interpreted magnetogram of SSP-58. Magnetogram: M. Scheiblecker
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Magnetomelry SSP-59, SSP-60, 03/2017 GERDA HENKEL STIFTUNG
© Institute of Near Eastern Archaeology,
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Fig. 5.
Interpreted magnetogram of SSP-59 and SSP-60. Magnetogram: M. Scheiblecker

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 (Mihl,
Nieuwenhuyse 2016, 41, fig. 10), and it is comparable to the pottery from the excavation of
Tell Begum (Muihl, Nieuwenhuyse 2016, 42, fig. 11 and 43, fig. 12). The features discovered
through magnetometry are characteristic for farmsteads from the Neolithic period, described
by Bernbeck (Bernbeck 2013, 53, fig. 3) and Frangipane (Frangipane 2013, 95, fig. 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 x 200 m. They are located northeast of Tell Begum and east of SSP-58
(fig. 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 field and prove this assumption. Furthermore,
remnants of mudbricks were observed at the southern limit of the survey area, where
a new field boundary cuts ancient architecture. There, a section was cleaned of which the
lower part revealed mudbrick wall remains; this can be verified 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.
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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 Hoyuk (Creekmore 2014, 53, fig. 2.7 Q). It consists also of rows of
rooms or buildings with intermediate streets just as Titris Hoylk (Nishimura 2014, 86,
fig. 3.3). But the formal similarities of course need further investigation.

Conclusion

During the late Neolithic, respectively the Chalcolithic, period, the Tell Begum cluster
(fig. 2) consisted not only of the main mound with an upper and lower town (Hijjara 1997,
127-129; Nieuwenhuyse et al. 2016, 258; Miihl, Nieuwenhuyse 2016, 40-43), but also of
further related small settlements in the northern and the southern area. The northeastern
site was first 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.

REFERENCES

Albertz 2001
Albertz J. Grundlagen der Interpretation von Luft- und Satellitenbildern : Eine Einfiihrung in die
Fernerkundung. Darmstadt, 1991.

Altaweel et al. 2012
Altaweel M., Marsh A., Miihl S. et al. New Investigations in the Environment, History, and Archaeology of
the Iraqi Hilly Flanks: Shahrizor Survey Project 2009-2011 // Irag. 2012.Vol. 74. P. 1-35.

Becker 1996

Becker H. Die magnetische Prospektion // Archdologische Prospektion : Luftbildarchdologie und
Geophysik : Arbeitshefte des Bayerischen Landesamtes fiir Denkmalpflege 59 / Hrsg. H. Becker.
Minchen, 1996.S. 73-76.

Bernbeck 2013

Bernbeck R. Multisited and Modular Sites in the Halaf Tradition // Interpreting the Late Neolithic of Upper
Mesopotamia / eds. O. P. Nieuwenhuyse, R. Bernbeck, P. M. M. G. Akkermans, J. Rogasch. Turnhout ;
Brepols, 2013.P.51-61.

Creekmore 2014

Creekmore A. T. The Social Production of Space in Third-Millennium Cities of Upper Mesopotamia //
Making Ancient Cities : Space and Place in Early Urban Societies / eds. A. T. Creekmore, K. D. Fisher.
Cambridge, 2014. P. 32-73.

FaBbinder 2007
FaBbinder J. W. E. Unter Acker und Wadi : Magnetometerprospektion in der Archaologie // Einflihrung
in die Archdometrie / ed. G. A. Wagner. Berlin, 2007. S. 53-73.

FaBbinder 2017

FaBbinder J. W. E. Magnetometry for Archaeology // Encyclopedia of Geoarchaeology, Encyclopedia
of Earth Sciences Series / eds. A. S. Gilbert, P. Goldberg, V. T. Holliday, R. D. Mandel, R. S. Sternberg.
Dordrecht, 2017.S. 499-514.

222



FaB3binder et al. 2015
FaBbinder J,, Hofmann I, Miihl S. Uber den Zaun : Archéologisch-geophysikalische Prospektion am
Rande des Zagrosgebirges in Kurdistan // Denkmalpflege Informationen. 2015. Bd. 160, Marz. S. 71-73.

Frangipane 2013

Frangipane M. Societies Without Boundaries : Interpreting Late Neolithic Patterns of Wide Interaction
and Sharing of Cultural Traits : The Case of the Halaf Communities // Interpreting the Late Neolithic
of Upper Mesopotamia / eds. O. P. Nieuwenhuyse, R. Bernbeck, P. M. M. G. Akkermans, J. Rogasch.
Turnhout ; Brepols, 2013. P. 89-99.

Hijjara 1997
Hijjara I. The Halaf Period in Northern Mesopotamiato Edubba 6. London, 1997.

Matouskova et al. 2015

Matouskovd E., Pavelka K., Novdcek K., Starkovd L. Documentation of Archaeological Sites in Northern
Iraq Using Remote Sensing Methods // The International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences. 2015.Vol. 90. P. 331-336.

Miihl 2010
Miihl S. Durchs wilde Kurdistan — Neue Forschungen in der Provinz Sulaimaniya, Irak // Agora. 2010.
Vol. 1. P. 48-53.

Miihl, FaBBbinder 2015
Miihl S., Fal8binder J. W. E. Archaeological Geophysics in the Shahrizor Plain (Iraqi Kurdistan) //
Archaeologia Polona. 2015. Vol. 53. P. 481-485.

Miihl, FaBbinder 2016

Miihl S., Fal8binder J. Magnetic Investigations in the Shahrizor Plain : Revealing the Unseen in Survey
Prospection // The Archaeology of the Kurdistan Region of Iraq and Adjacent Regions / eds. K. Kopanias,
J. MacGinnis. Oxford, 2016. P. 229-236.

Miihl, Nieuwenhuyse 2016

Miihl S., Nieuwenhuyse O. Halaf and Ubaid Period Settlement: a View from the Central Zagros Pied-
mont // Trajectories of Complexity. Socio-Economic Dynamics in Upper Mesopotamia in the Neolithic
and Chalcolithic Periods / ed. by M. lamoni. Wiesbaden, 2016. P. 27-56.

Neubauer 2001
Neubauer W. Magnetische Prospektion in der Archdologie : Mitteilungen der Prahistorischen
Kommission der Osterreichischen Akademie der Wissenschaften 44. Wien, 2001.

Nieuwenhuyse et al. 2016

Nieuwenhuyse O., Odaka T, Miihl S. Halaf Settlement in the Iraqi Kurdistan : the Shahrizor Survey
Project // The Archaeology of the Kurdistan Region of Irag and Adjacent Regions / eds. K. Kopanias,
J. MacGinnis. Oxford, 2016. P. 257-266.

Nishimura 2014

Nishimura Y. North Mesopotamian Urban Neighborhoods at Titris HOytik in the Third Millennium BC //
Making Ancient Cities : Space and Place in Early Urban Societies / eds. A. T. Creekmore, K. D. Fisher.
Cambridge, 2014. P. 74-110.

Scollar et al. 1990
Scollar I, Tabbagh A., Hesse A., Herzog I. Archaeological Prospecting and Remote Sensing : Topics in
Remote Sensing 2. Cambridge, 1990.

Wilkinson 2003
Wilkinson T. J. Archaeological Landscapes of the Near East. Tucson, 2003.



MapwioH LLlan6nekep, CimoH Mionb, Mopr ®accbunaep

MATHUTHbBIE NCCNEQOBAHMA HA LLAXPU3OPCKOW PABHUHE
B KYACKOM ABTOHOMHOM PAMOHE NPAKA

Mpy NOMOLLM MarHUTHOM CbEMKI MOTYT ObITb BbIABIIEHbI CTPYKTYPa M 0COOEHHOCTM apXmTeK-
TYPHbIX NOCTPOoeK. Kpome TOro, Mbl nosilyyaem AOMOSHUTENbHYIO UHGOPMALMIO 06 M3MEHeHUAX
ApeBHero penbeda. B couetaHnn C apxeonormyeckumuy pasBeakaMy faHHble MarHUToMeTpum
cnyXaT AnA PeKOHCTPYKUMM NPOCTPAHCTBEHHOW OpraHU3aumm rnoceneHni, a Takke aHanmsa
LNINTENbHOCTY CYLLLeCTBOBaHWSA, CTeneHn ypbaHusaumm 1 opraHmsaumm. B kauectse nprmepa mbl
paccmoTtpum Bagu-Lamny B LLaxprsopckon fonnHe Ha ceBepo-BocToke MpaHa, roe HaxogmTca
6onee TpuaLaTV NoceneHui. M3 HMX HECKONbKO CyLLIeCTBOBaNU ASINTe/IbHOE BPeMsA M OTHOCATCA
K pa3Hbim 3noxam (Tmpg-u Wamny, Tenn berom), 6onbluasa yacTb — KpaTKOBPEMEHHble NoceneHns
nnn depmbl. Ha Bcex 3Tx noceneHnsax, JaTUpYoLLMXca OT 3noxu HeonmTa fo CacaHMACKOro Bpe-
MEHU, NPOBOANINCH apXeO0NIOrnMYecKme PackomnKn. 3a HAMM NOCNefoBany MarHUTHble pa3BefKy,
OGHapY>KMBLUWE Criefbl MOCENEHUI 1 Xpam NapdaHCKON 3noxu. [1Be reopusnyeckne KamnaHum
Mo U3YUYeHUIo CeNbCKMX nocenennin B Bagu-LLamny 6binv opraHnsoBaHbl B 2017 rogy v BbIABUMIN
pa3HOoobpa3sHble apXxeosiormyeckne o6bEKTbI, B TOM YMC/e 34aHNA C PSAAMU NMOMELLEHWUI, BHY-
TPY KOTOPbIX HAXOAWINCb MeYn UAn o4vary, a TakxKe fOKa3aTeslbCTBa U3MEHEHUI OKpYyXKatoLLen
cpenbl. Takme 00beKTbI elLé He Obln N3BECTHbI B JaHHOM pernoHe. OCHOBHas Lieflb COCTOUT B CO-
BMELLEHNN reopU3NYECKUX 1 apXeoSIOrMUeCKmX AaHHbIX, MOJyYeHHbIX B XO4e MOMeBbIX PaborT,
1 NoNyYeHn MHPOPMALMM O APEeBHEM UCTOpUYECKOM nepuoge. CTaTbA NpeacTaBnAeT faHHble
MarHuTopassegku B Llaxprsopckon fgonvHe n Cymmupyet nepeble pesynbTaTbhl MCCneaoBaHuA
CeNnbCKMX NnoceneHnin B LeHTpe gonuHol Bagu-amny. MNocnegytowmne apxeonornyeckme nccne-
LoBaHMA OyayT onupaTbCA Ha 3TU AaHHble. HakoHel, B nepcrnekTrBe — n3yyeHne KypamcraHa ap-
Xe0JIornyecKkrM1M MeTo4amm Ha OCHOBE Pe3ysbTaToB aHHOMO NpOoeKTa.

Knroyeseie ciosa: marHMTOMeTpUA, Mpakcknii KypamcraH, naHawadT, nocenexne, pa3efKku
Keywords: magnetometry, Iragi Kurdistan, landscape, settlement, survey

lMepesoo O. b. [lsopeykoli

MNutep Wwan, Amutpuin KapenunH, Mapua KapenuHa, TatbaHa Kutnenéga

PEKOHCTPYKUMA ANOKNETUAHOBCKOW KPEMOCTW BABMJTOH B ETVIMNTE:
NCTOYHUKU U APTYMEHTALA PEKOHCTPYKL W

[oknag NocBALLEH PEKOHCTPYKL MM NO3AHEPVMCKOM KpenocTn BaBrnnoH, pacnonarasLiencsa
B paNoHe, n3BecTHOM cerofHa Kak Crapbi Kanp. HaurHasa ¢ koHua XIX BeKa 3To coopyeHue
HeoAHOKpaTHO uccneposanocb. C 1990-x rogoB NPOBOAWMINCE CUCTEMATUYECKNE apXeOsOru-
yeckue NCccneaoBaHNs, COBMeELEHHbIE C PaboTamum MO PEKOHCTPYKLMM 1 KOHCEPBALMY palioHa
Craporo Kavpa 1 NoHMXeH1Io YPOBHA FPYHTOBbIX BOA Ha €€ Tepputopuin. Peynbratbl 3TUX pa-
60T 6b1IM ONY6NMKOBAHDI.

C ofiHOV CTOPOHbI, BaBMNOH npeacTaBnsan co6omn TUNNYHYIO KPENOCTb ANOKNETUAHOBCKOIO
BpPeMeHU, OfHAKO, C APYron, UMen pAf, YHUKaNbHbIX 0CO6eHHOCTel:

— KpenocTb 6bl1a MOCTPOEHa NOBEPX PaHHEN KaMeHHOWN HabepexxHo BpemeH TpasHa B TOM
MecTe, rge gpeBHun kaHan Amnis Trajanus coeguHanca ¢ Hunow;

— apxeonornyeckune 1 NMCbMeHHbIe MCTOYHUKIK CBUAETENbCTBYIOT, YUTO MOCT Yepe3 Hun Bén
K 3anafHbiM BOPOTaM KpernocTtu;

— YKpenneHna KPenocTu 6blivi HAMHOTO MacCUBHEE, YeM Y NtoOOoI ApYron ANOKIETAHOB-
CKOW KpenocTu ana comitates B ErunTe.
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