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(Mark Altaweel and Anke Marsh)
In August 2015, we made an environmental assessment of
the Bora Plain and initiated its geoarchaeological investigation, with the aim of better understanding the palaeohydrology and palaeoenvironment of the area, particularly during the Neo-Assyrian period, when the site at Gird-i
Bazar was occupied. Our results, particularly the evidence
from the trenches GA40-GA4243, provide key data for the
interpretation of Qalat-i Dinka and Gird-i Bazar as part
of one large site, the so-called Dinka settlement complex
(Ch. B3).

B2.1 Methods
Geoarchaeological techniques used in the first season of
work in the Bora Plain included (a) the analysis of satellite
imagery, (b) subsequent ground-truthing and geomorphological assessment via extensive survey on foot, and (c)
geoarchaeological investigation of three offsite locations,
recorded and sampled for sediments, microfossils and
14C analysis. The methods employed thus include both
macro and micro datasets, which can be used together
in order to better understand the evolution of the Bora
Plain throughout the Holocene, and how that relates to
the Dinka settlement complex.

B2.1.1 Remote sensing
Mark Altaweel analysed satellite imagery, specifically
QuickBird (2014) and CORONA imagery (1968), in order to
gain an initial understanding of the Bora Plain’s geomorphological features, such as palaeochannels, as well as to
search for anthropogenic markers such as qanat irrigation
systems. Satellite images were also compared with each
other (i.e., CORONA images from the 1960s versus QuickBird images from the last few years) in order to assess
the impact of the gravel extraction activities noted on the
ground in August 2015. Digital Elevation Model data, derived from ASTER satellite imagery, were also examined,
in order to better understand elevations and the geology
and how these impact the geomorphological processes.

43 The abbreviation GA stands for Geo-Archaeology.

B2.1.2 Geomorphological survey
In late August 2015, Mark Altaweel, Jean-Jacques Herr,
Anke Marsh, Karen Radner and Hero Ahmed Salih carried out an extensive ground survey of the plain and surrounding hillsides by foot, in order to confirm or assess
features found in the satellite imagery (“ground-truthing”)
and to better understand the surrounding geology and
geomorphological processes. DGPS points were taken on
the main part of the site of Bazar and between Bazar and
Dinka to measure elevation differences.

B2.1.3 Geoarchaeological investigations
In late August 2015, Mark Altaweel and Anke March
oversaw excavation with a backhoe of the three trenches GA40-GA42 on the river terrace located next to the
Lesser Zab that is today used as a field (Fig. B2.1). These
trenches measure c. 3×8 m with a maximum depth of 5 m
and were dug in regular intervals between Gird-i Bazar
and Qalat-i Dinka. Their purpose was to provide an offsite
context for the excavations at Bazar, where environmental samples could be taken in order to reconstruct the palaeoenvironment of the region. However, archaeological
layers were unexpectedly encountered in these trenches.
The three trenches were documented through section
drawings and photographs. Samples for phytolith and
sedimentary analysis were also taken from the archaeological features, from the sedimentary layers below and
above these archaeological remains, and the soil horizons.
The sediments were described in the field (including grain
size and any inclusions), and colours were assessed using
the Munsell soil colour charts. In addition, several samples of burnt material in the archaeological remains were
taken for AMS ¹⁴C dating, with a charcoal sample from
GA42 providing important evidence for the occupational
history of the Bora Plain (Ch. B2.4.3). The section drawings were scanned and put into Photoshop to be digitised
and colourised. Sedimentary samples from the trenches
were taken to the UCL Institute of Archaeology Laboratory, where they are currently in the process of being analysed for phytoliths.

B2.2 The environmental setting of the
Bora Plain
The Bora Plain is the hinterland of the Dinka settlement
complex and part of the larger Peshdar Plain. This small
alluvial plain lies in the imbricated tectonic zone between
the high faulted zone (Balambo-Tanjero zone; due west)
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Fig. B2.1: Satellite image of the Bora Plain showing Gird-i Bazar and Qalat-i Dinka, with the three geoarchaeological trenches
GA40-G42 indicated by red squares. QuickBird Image, 24 October 2014. Annotated by Andrea Squitieri.

and the Zagros suture zone (Penjween-Walash zone)44.
At about 75 km2, the plain is small, with the Lesser Zab
dissecting its way through the foothills of the Zagros
mountains. The main geological units consist mainly of
Cretaceous period limestone with some conglomerates
and sandstones especially in the foothill areas closest to
the plain, and with Quaternary period alluvium deposited along the channel of the Lesser Zab. The Bora Plain
was likely originally carved out by the meandering of the
Lesser Zab, with deposition of alluvium from both the
Zab and the feeder channels originating from the Zagros
mountains. These channels are now seasonal wadis and
were dry at the time of our survey in late August 2015.
The climate is Mediterranean, with cold, wet winter
winters and dry, hot summers. The differences in temperatures and precipitation are driven by cyclonic variations:

44 Jassim/Buday 2006, 50-52, fig. 4-15.

in the winter, the Mediterranean and Arabian cyclones
influence the weather, bringing in increased moisture and
in the summer, the weather/climate is influenced by the
Mediterranean anticyclones, which bring in warmer temperatures45. Average temperatures range from 5 °C in winter to a maximum of about 45°C in summer46. Precipitation
in this area, as measured by the Dokan Dam rain station
from 1958-2002, averages about 772 mm/year47, well within the rain-fed agriculture range.
Agriculture takes place on the alluvial plain and on
some of the terraces. Crops includes the usual cereals
(wheat, barley) as well as a range of other foodstuff including cucumber, aubergines and watermelon, which are
grown on smaller farmsteads. Grazing of cattle, sheep

45 Ali 2007, 22.
46 Ali 2007, 23; Marsh 2015.
47 Ali 2007, 24.
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Fig. B2.2: Satellite image of the Bora Plain showing the access holes of a qanat system. The position of
this area is indicated in Fig. A1.4. QuickBird Image, 24 October 2014. Annotated by Mark Altaweel.

and goat takes place in the higher elevation areas. Cattle
were also brought down to the plain in order to graze on
the stubble in the harvested fields. Moreover, husbandry
in the area includes chickens and ducks on the recently
established poultry farms (including, the one on the site
of Gird-i Bazar). Another recent innovation are the artificial fishponds for rearing carps (Ch. B2.3).
Although the Bora Plain is primarily a small-scale agricultural and grazing area, gravel extraction is the major
industry in the region. It is particularly evident on the
Lesser Zab, near Qalat-i Dinka. The impact of extraction
on the geomorphology of the river and surrounding geology is further discussed below (Ch. B2.4).

B2.3 Artificial irrigation by qanat (karez)
The ancient irrigation system called qanat in Arabic and
karez in Kurdish and Farsi consists of a series of well-like
vertical shafts that are linked by a slightly sloped underground tunnel which connects an upland subterranean
water table with a lower lying destination in need of irrigation. The system is very efficient. Using merely the
force of gravity, large quantities of water steadily reach
the surface without the need for pumping. Moreover, the
underground transportation of the water over long dis-

tances prevents evaporation and the resultant loss of water that is otherwise inevitable in hot dry climates48. What
the feature shows is rainwater and spring capture from
the mountainous region was exploited in the region, but
for what period(s) is unclear.
CORONA and QuickBird imagery analysed by Altaweel readily indicated the presence of a qanat in the
Bora Plain, as the locations of the vertical shafts are clearly visible due to the accumulation around the access holes
of the drier sediments from the excavation of the shafts,
which appear grey in the satellite imagery (Fig. B2.2).
Herr, Radner and Salih visited and photographed a
number of these access holes and an outlet in August
2015. Although farming in the Bora Plain is today mainly
rain-fed, some wells and outlets of the ancient qanat system are still in use. In the area due southeast of the site
of Gird-i Bazar, water from the qanat system is also employed to feed the recently established fishponds for carp.
Beyond the historical context that suggests a connection with the Neo-Assyrian occupation of the Bora Plain
(Ch. B1, Ch. B3.5), there is currently no material evidence
for the dating of the qanat system. We aim to establish
the history of its creation and use in future seasons.

48 Nasiri/Mafakheri 2015 (with previous literature).
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B2.4 Regional geomorphological processes
The geology of the Peshdar Plain consists mainly of Cretaceous period limestone as well as conglomerates (fan
deposits) and sandstones (likely to be Quaternary period
alluvial deposits). The Lesser Zab is mainly constrained by
the limestone lithology especially upstream. However, as
can be seen from satellite imagery, there are areas of smallish plains, such as the Bora Plain, where the river at some
point meandered into and eroded earlier, probably Pleistocene period alluvial deposits. Later deposition in these
small plains, including the Bora Plain, was likely from the
smaller feeder channels originating from the Zagros.
The higher elevation areas in the Bora Plain are the
remnants of the eroded Pleistocene alluvial deposits,
made up of mainly sandstones and conglomerates. Qalat-i Dinka, a promontory located on the bank of the modern Lesser Zab, is one of these remnants. The Lesser Zab
is mainly a single channel river, although braided in several sections, particularly where the floodplain is slightly
wider. The water is generally clear, indicating that the suspended sediment load is light; the bed of the river consists
primarily of gravels. All of this is typical for gravel-bottom
braided rivers, which are primarily located in mountainous regions, with a higher regime flow due to gradient49.
What is also very evident is the geomorphological impact of gravel extraction in the Bora Plain. A CORONA
satellite image from 1968 shows that at that time, the
Lesser Zab was mainly a single channel. Gravel extraction,
which was observed on the ground in 2015 and can also be
seen in modern Google Earth satellite imagery, has taken
a large portion of the fan deposits on the south side of
the river as well as the north side. The channel is now
much wider and a secondary channel is cutting through
the fan deposit on the south side, creating an island. This
is a result of anthropogenic activity, rather than a result of
natural braided river processes.

B2.5 Geoarchaeological investigations in the
Bora Plain, 2015
When archaeological remains were encountered in the
trenches GA40-GA42 (Fig. B2.1), this was quite unexpected at the time. The charcoal sample from Trench GA42
was radiocarbon-dated to the Neo-Assyrian period. This
indicated that the extent of the Neo-Assyrian site was
greater than the initial 2013 results of the MAFGS survey
had suggested. The subsequent MAFGS survey in autumn

49 Reading 1996.

2016 provided further evidence for the extent of what we
now call the Dinka settlement complex (Ch. B3).
Despite the trenches therefore being dug inside the
settlement complex rather than in a typically offsite area,
the information they have yielded is still valuable for palaeoenvironmental reconstruction, as data was obtained
for the time periods prior to and after the settlement occupation. Moreover, the “onsite” data from the trenches
supplements information derived from the excavations at
Bazar (Ch. C2.1), especially as the 14C results from Trench
GA42 and Gird-i Bazar show that the occupation of the
two areas was contemporaneous.

B2.5.1 Trench GA40
The topsoil in this trench reaches down to a depth of about
0.8 m. At a depth of around 1.0 m, there was a compact
layer of gravels, more distinct on the north side than on
the south side of the trench. This may be an archaeological feature, namely a floor.
This trench may contain the least significant evidence
for the history of the Dinka settlement complex but it provides good data for the sedimentation processes in the
Bora Plain. Below the possible floor, we observed a series
of alternating layers of gravel cuts and silts, with a layer of
larger boulders (each c. 18-24 cm in diameter) at a depth of
around 3.5 m. These layers indicate the movement of the
Lesser Zab and the feeder rivers coming from the highlands. The boulders were deposited during a period of high
velocity run-off. The deposition of gravels asides, no layers
could be discerned in section. It would seem that there
were occasional periods of higher energy discharge (gravels), but sedimentation and discharge was generally low,
as indicated by the homogenously coloured (mainly Munsell 10YR6/4) and sized silts that dominate the sections.

B2.5.2 Trench GA41
This trench (Fig. B2.3) contained more substantial archaeological remains than GA40. Again, the modern topsoil takes up about 0.8 m.
In one part of the section, boulders, possibly from a
wall foundation, were encountered at a depth of about 0.7
m. Otherwise, archaeological remains were observed at a
depth of about 1.0 m: another wall and floors with areas
of localised burning. It is difficult to determine whether
this burning is the result of intentional domestic / industrial activity or of fire damage.
Underneath the archaeological remains are mainly homogenous silts, with no layers visible, except for a gravel
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Fig. B2.3: The geoarchaeological trench GA41, view from the
west. Photo by Anke Marsh.

Fig. B2.5: South section of the geoarchaeological trench
GA42. Drawing by Anke Marsh.

Fig. B2.4: View of the north section of the geoarchaeological
trench GA42, showing the possible floor. Photo by Anke Marsh.

cut in the north side of the trench at a depth of around
2.8 m, with more silt underneath. The colour of the silts is
fairly uniform (Munsell 10YR6/3).

B2.5.3 Trench GA42
This trench (Fig. B2.4) is located near the Lesser Zab as
well as a wadi channel coming down from the Zagros
foothills. As with the other two trenches, the modern soil
reaches depths of about 0.6-0.8 m. In the north side of
the section, the archaeological remains encountered were
walls (mainly collapsed) and areas of burnt sediment,
wood and pottery at a depth of around 0.80-1.0 m.
A charcoal sample was taken from above a floor at a
depth of around 1.0 m, near a collapsed wall (Fig. B2.5).
¹⁴C radiocarbon analysis at the Center for Applied Isotope

Fig. B2.6: Calibrated radiocarbon determination for the
charcoal sample UGAMS 23561 (CAIS, Athens, GA) from the
geoarchaeological trench GA42. Courtesy Felix Höflmayer.

Studies (CAIS) of the University of Georgia, Athens (sample number UGAMS-23561) provided an uncalibrated date
of 2630±25 years BP (with BP = AD 1950). Using the OxCal v4.2.4 radiocarbon calibration software of the Oxford
Radiocarbon Accelerator Unit with the calibration curve
IntCal1350, this corresponds to a calendar date between
830 and 789 calBC (95.4%; Fig. B2.6). This date provides
merely a terminus post quem for the associated layer.
50 Bronk Ramsey 2009; Reimer et al. 2013. Thanks to Felix Höflmayer
(Austrian Academy of Sciences, Vienna) for his help in calculating
the calibrated dates.
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Also on the north side of the section, there is a possible
kiln structure, which contained ash and pottery, coming
down to a depth of about 2.0 m, as well as a possible floor
at a depth of around 1.6-1.8 m, below the walls (Fig.B2.7).
Just below this floor is a layer with burnt pottery, probably representing an earlier phase of the occupation. This
indicates that there are at least two occupational phases
to the settlement in this area.
As in Trenches GA40 and GA41, there are silt deposits
underneath the archaeological remains, again homogenous in terms of grain size and colour (Munsell 10YR5/4),
with one possible gravel channel cutting through at a
depth of about 3 m, visible in the south side (Fig.B2.5).

an occupation (dated by the charcoal sample from Trench
GA42): seasonal flooding no longer occurred and instead
soil formation took place. The Bora Plain thus became an
area suitable for settlement and agriculture. The results of
the analysis of the environmental samples taken from the
trenches and from the excavation at Gird-i Bazar will test
the validity of this preliminary interpretation.
Prior to the Neo-Assyrian occupation, it seems likely
that the plain was unstable, in that feeder channels from
the Zagros foothills regularly flooded, making the area
too marshy for any permanent settlement and farming.
Satellite imagery and topographical maps indicate two
channels in the Bora Plain whose activity could be reflected in our trenches. It is more likely that the later gravel
and silt deposits were laid down by these tributaries rather than the Lesser Zab itself, although the river may have
been responsible for the deposition of boulders found in
Trench GA40.

B2.6 Future research

Fig. B2.7: North section of the geoarchaeological trench
GA42. Drawing by Anke Marsh.

B2.5.4 Preliminary conclusions
The data from the three trenches indicates that the alluvial plain “stabilised” at some point before the Neo-Assyri-

Today, the Bora Plain is fertile and rain-fed farming, with
some small-scale irrigation, is practised extensively. It remains to be seen whether this was the case in the Neo-Assyrian period. Further survey work will need to include a
more detailed exploration of the qanat system discovered
during this season.
The geoarchaeological analysis presented here is still
very preliminary and much work needs to be done. Phytolith analysis of offsite and onsite samples already taken will give us further information on the vegetation and
thus indirectly information on climate and environmental
change as well as possible land use in the Bora Plain. Additional geochemical analysis of the sediments may give
us further indications of soil formation, during and prior
to the Neo-Assyrian occupation of the Dinka settlement
complex. As its archaeological exploration continues, further sedimentary and phytolith samples will increase the
available dataset and thus our knowledge of the environmental conditions during the existence of the site.
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B3. Surface survey of the Dinka settlement
complex, 2013 and 2015
(Jessica Giraud)
The latest survey data from the autumn campaign 2015
of the Mission archéologique française du gouvernorat de
Suleimaniah (MAFGS) indicate that the sites of Qalat-i
Dinka and Gird-i Bazar, 700 m apart as the crow flies,
are in fact parts of a single settlement of c. 60 ha which
consists of a 10 ha citadel and a lower city extending over
50 ha. This is further supported by the results of Mark
Altaweel’s geoarchaeological excavations in Trenches
GA40-GA42 (Ch. B2.5).

B3.1 Methods
The MAFGS survey method is based on information obtained from interviews with local inhabitants met in the
field and, since autumn 2013, on the analysis of satellite
images (QuickBird and CORONA). The latter method has
enabled us to identify sites far more quickly than through
interviews only and in particular allowed identification of
small and medium archaeological sites that might have
been missed otherwise. The combination of both methods
has vastly improved systematic reconnaissance of the region. Once a site is located by using interviews and images,
we attempt a preliminary identification of its structure: is
it relatively flat or composed of depressions and buttes, is
it an oblong butte or composed of a citadel with or without a lower town, etc. CORONA satellite imagery indicates
the structure of the sites quite clearly in varying colour
shades. Finally, once the site structure is verified in the field
(ground-truthing), material is collected according to the visible topographic or micro topographic zones. All collected
sherds are sorted in the field and only potentially diagnostic sherds (lips, bases, handles and decorated bodies) are
kept for further study in order to enable us to date the sites.

B3.2 History of discovery and survey at the
Dinka settlement complex
In spring 2013, during the very first MAFGS survey campaign, our guide Ismail Muhamad Ali (known as Malla
Ismail), a local representative of the Sulaymaniyah Directorate of Antiquities, led us to the site of Qalat-i Dinka (=
site number 53 in the MAFGS database). Covering 10 ha,
it is situated on a rocky promontory overlooking the Lesser Zab on its right bank. It oversees the small Bora Plain
that extends north and northeast of the site (Ch. B2.2).

Inhabitants of the nearby village of Nuruddin told Malla
Ismail about an adjacent site, known locally as Gird-i Bazar (= MAFGS site number 54). This slightly oblong butte
was a few meters high and covered a surface of around 0.5
ha. Only a few ceramic sherds were found on the surface,
with one exception: in a very clearly delimited zone, JeanJacques Herr, who is responsible for the Iron Age data in
the MAFGS survey, found a large concentration of sherds
that he preliminarily identified as Neo-Assyrian and dated to the 8tʰ–7tʰ centuries BC.
When returning to survey the Bora Plain by foot for
the second time in autumn 2015, during and after the first
onsite and offsite excavations at Gird-i Bazar, our focus
belonged to the area between Dinka and Bazar. In contrast to the spring campaign 2013, the survey method
now integrated results from the study of CORONA and
QuickBird satellite images. A zone of 50 ha between the
two sites yielded a significant density of ceramic sherds.
More than 550 sherds were collected and coded under
two additional MAFGS site numbers: 183 for Dinka-Bora, representing the western part of the plain, and 184 for
Bazar-Bora, representing the northern and eastern parts
that include the site of Gird-i Bazar on the north-eastern
edge. Jean-Jacques Herr’s first assessment suggests dating the ceramic material to the same period as Dinka and
Bazar. It thus seems likely to interpret Qalat-i Dinka as
the imposing citadel of a much larger site of a total of 60
ha, whose lower town of more than 50 ha includes Gird-i
Bazar. The resultant Dinka settlement complex consists of
MAFGS site numbers 53, 54, 183 and 184 (Fig. B3.1).
The sites of Dinka (MAFGS no. 53) and Gird-i Bazar
(54) were identified in spring 2013 on the basis of interviews, drawing on information of our guide Malla Ismail
and local inhabitants of the Bora Plain. In contrast, the
discovery of “sites” 183 and 184 in autumn 2015 resulted
from the detailed analysis of the CORONA satellite imagery (Fig. B3.2). Features of greyish colour can be seen
on the plain between the citadel of Dinka and the shallow mound of Bazar. This colour signifies the presence of
a drier substrate whereas a wet substrate would show a
darker signature on the image. In the course of the MAFGS survey, we have found that on the plains, the drier
substrate is usually associated with archaeological sites.
Generally speaking, the presence of pottery, earth and
stone structures at archaeological sites tends to desiccate
the sediments in which they are located and thus results
in a greyish signature in satellite imagery.
For surface collection, the site of Dinka was divided
into seven zones: one situated at the top of the citadel
(5301), three on its steeper slopes (5302; 5303; 5307) and
three on the gentle slopes around the citadel itself (5304;
5305; 5306). The site of Gird-i Bazar (54) was divided into
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Fig. B3.1: The Dinka settlement complex with its component parts: Qalat-i Dinka (53), Gird-i Bazar
(54) and “sites” 183 and 184. QuickBird Image, 24 October 2014. Prepared by Jessica Giraud.

Fig. B3.2: Surface ceramic collection zones of the Dinka settlement complex, indicated on a CORONA satellite image of February 1967. Prepared by Jessica Giraud.

B3. Surface survey of the Dinka settlement complex, 2013 and 2015

only two zones: a north zone with low ceramic density
(5402) and a south zone with high density (5401). For the
“sites” 183 and 184, the micro topography was difficult to
assess in the field and it was necessary to define the zones
by combining the different signatures visible on the CORONA images with the surface types of the surveyed area.
For “site” 183, we defined six zones: three sloping zones
that link up “site” 183 with Dinka citadel (18304-18306) and
three level zones on the plain divided according to ground
surface type: uncultivated (18302), recently ploughed by
agricultural equipment (18303), and formerly ploughed by
agricultural equipment (18302). Differences in topography and surface type can have a significant effect on the
number of sherds found on the surface and thus justify
collecting material by zone. Finally, “site” 184 includes numerous buttes and depressions although the surface is almost identical throughout: uncultivated and covered with
dry vegetation. Here the zones were defined following the
micro topography. Zones 18401; 18403; 18405; 18406; 18407
and 18412 are oblong, more or less slightly rounded buttes.
Zones 18402; 18404; 18408; 18410 and 18411 are depressions.
776 sherds were collected for the entire Dinka settlement complex, of which around 220 have already been
recorded, drawn and dated. While Jean-Jacques Herr, our
MAFGS specialist for the Neo-Assyrian period, has assessed the material from sites 53 and 54 in the original, he
has so far examined the sherds from “sites” 183 and 184
solely on the basis of photos. They will be thoroughly analysed in spring 2016. Figs. B3.3a-b indicate the density
of the sherds encountered in the various collection areas.

B3.3 The layout of the Dinka settlement complex
The citadel of Qalat-i Dinka (53) is situated on a high alluvial terrace overlooking both the Lesser Zab and the Bora
Plain. On the relatively flat top of Dinka, erosion has left
very little of the archaeological layers in place, with only a
few negative features visible. These were cut directly into
the substrate of the terrace and are deep pits with circular
or rectangular shapes. The size of the some very large pits
suggests that they could be water cisterns or grain silos.
The slopes of the citadel are very steep, especially on
the southwest side facing the river. Traces of stonewalls
can be seen here and these may be parts of structures
built against the slope. The slope on this side gradually
becomes shallower, ending in a relatively level surface on
the edge of the terrace above the Lesser Zab. A good density of sherds was observed here in the areas 5305 and
5306 while no sherds were found in the level space between area 5306 and the river. We therefore assume that
in the south, the site ended just where the slope levels

out. On the southwest perimeter of the site at the edge
of the terrace, two raised earth features may represent
archaeological structures, such as towers or fortifications
overlooking the river (Fig. B3.1). Geophysical survey and/
or excavation may provide further information here.
Halfway down the east side, the steepest slope of the
citadel, there is a perfectly level terrace (5304), which
seems to have been artificially created on the slope. This
terrace yielded abundant ceramic surface finds. On the
north side of the citadel, the slope becomes more gradual
until it reaches the flat plain of “site” 183. A modern road
runs between the terrace 5304 and the sloped area 18306,
leading up to the valley line (or thalweg) between the tops
of the high terrace surrounding the Bora Plain, of which
Qalat-i Dinka is the one closest to the river. This modern
road may well have followed the ancient path that led to
the citadel and may therefore give a good idea of how the
citadel was accessed in antiquity.
The contrast in micro topography observable between
“sites” 183 (flat) and 184 (buttes and depressions) may be
the result of a different use of space. We thus propose as
a working hypothesis that Qalat-i Dinka had an extensive lower town inside the Bora Plain, whose settlement
distribution was relatively continuous in the western area
(“site” 183) and more dispersed in the northern and eastern parts (“site” 184 including Gird-i Bazar).
“Site” 184, the plain to the northeast of Qalat-i Dinka
extending to and including the site of Gird-i Bazar (54),
is composed of a great many oblong buttes separated by
depressions. The highest and widest of these is Gird-i Bazar, which also seems to mark the eastern extent of “site”
184 while the butte designated as collection area 18407 its
northern extent (Fig. B3.1): not a single sherd was found
beyond these two buttes. For now, we assume that this
entire area was a site of semi-dispersed habitation but
still part of the lower town of Dinka.
The sherd density shows significant differences between collection zones. On the citadel (53), the eastern
slope is the richest zone, especially at the base, followed
by the west side. In the northern part of the settlement
complex (183), the zone on the base of the eastern slope
(18304) provided the most material. In the north-eastern
part of the settlement complex (184 and 54), the butte of
Gird-i Bazar (5401-5402 and 18412) and zones 18401, 18402
and 18403 showed the highest densities.

B3.4 Continuity in occupation from the
Chalcolithic to the modern period
So far, only the material collected in 2013 at the sites of
Qalat-i Dinka (53) and Gird-i Bazar (54) has been studied
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Fig. B3.3a

Fig. B3.3b
Fig. B3.3a-b: Number of sherds (a) and sherd density (b) by collection zone, indicated on a CORONA satellite image of February 1967. Prepared by Jessica Giraud.
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Fig. B3.4: Table indicating the number of dated sherds by period for the site of Qalat-i Dinka. Prepared by Jessica Giraud.

in detail and dated while Jean-Jacques Herr worked with
photos of the 2015 material from “sites” 183 and 184 to determine the presence of Neo-Assyrian ceramics.
Qalat-i Dinka appears to have been relatively continuously occupied from the Early Chalcolithic to the modern period. The Chalcolithic, Neo-Assyrian and Medieval
(Middle and Late Islamic) periods are represented with
the highest sherd density (Fig. B3.4). Further material
indicates an occupation during the Bronze Age and Hellenistic periods while the lack of Sassanid ceramics may
suggest a settlement hiatus during the Sassanid period.
Whereas the Neo-Assyrian period is but one of several major occupations at Qalat-i Dinka it is the sole occupation observable from the survey material collected at
Gird-i Bazar (54). For Dinka, they form 14% of the sherds
collected on the site, while all of the sherds at Gird-i Bazar
are Neo-Assyrian. Herr’s preliminary review of the photos
of the sherds from “sites” 183 and 184 suggests that 35% of
the 119 sherds collected can be attributed to the Neo-Assyrian period. Overall, 27% of all diagnostic sherds collected from the component parts of the Dinka settlement
complex account for the Neo-Assyrian period.
The analysis of the distribution of the Neo-Assyrian
sherds across the entire Dinka settlement complex reveals
high sherd density on the southwest slope of Dinka (53055306) and in zones 18303, 18408 and 18412 on the plain (Fig.
B3.5a-b). However, the collection zone on the northeast
slope of Dinka (18305-18306) yielded no sherds datable to

the Neo-Assyrian period, perhaps indicating an older or
later occupation. Also, the depression zone 18404 yielded
a very different ceramic assemblage that is perhaps attributable to the Sassanid and Early Islamic periods, but this
preliminary assessment must await verification through
further study.

B3.5 Hydrological structures around the Dinka
settlement complex
Since the MAFGS survey began in 2013, no canals or qanat systems (or karez) have been found in the regions of
Peshdar, Raniyah, and Dokan – with the sole exception
of the hydrological structures identified in the Bora Plain.
These include the canal bordering “site” 183 and a series of
access holes for qanat wells found on the terraces and the
plain to the west of the Dinka settlement complex (Fig.
B3.6; cf. Ch. B2.3).
Given the local importance of the Dinka settlement
complex, it is almost certain that these hydrological structures were part of its agricultural hinterland. Considering
both the significance of the Neo-Assyrian occupation of
the settlement and the prominence of irrigation during
the Neo-Assyrian period, it is probable that the hydrological structures date to time when the Assyrian Empire
controlled the region. Further investigation of these structures should allow more precise dating.
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B. Approaching the Peshdar Plain

Fig. B3.5a

Fig. B3.5b
Fig. B3.5a-b: Percentage of sherds from the Neo-Assyrian period by collection zone, indicated on a
CORONA satellite image of February 1967. Prepared by Jessica Giraud.

B3. Surface survey of the Dinka settlement complex, 2013 and 2015

Fig. B3.6: The Bora Plain with the Dinka settlement complex, Gawr Miran, the canal and the qanat
structures. QuickBird Image, 24 October 2014. Annotated by Jessica Giraud.

B3.6 The connection with the settlement at
Gawr Miran
The Dinka settlement complex is situated in the Bora Plain
that contains more than 20 archaeological sites, of which
Dinka is by far the largest. Preliminary dating of the sites
suggests a continuous occupation of the plain from the
Pre-Pottery Neolithic to the modern period. However,
only one other site in the Bora Plain shares the Neo-Assyrian date of the Dinka settlement complex. This is the
site of Gawr Miran (MAFGS site number 190) (Fig. B3.6),
situated 3.5 km northeast from Dinka on top of one of the
outcrops surrounding the plain. Morphologically, the outcrop consists of two small rounded summits connected by
a slightly sloping valley line (or thalweg), which the site
of Gawr Miran, with an extent of 5 ha, covers entirely. An
oblong butte consisting of earth and stone blocks rises a
few metres above the northern summit, perhaps the ruins
of a large stone building.
Gawr Miran exhibits several characteristics that suggest a connection with the Dinka settlement complex.
Firstly, the surface ceramic assemblage collected there in
autumn 2015 contains a high percentage of sherds similar to the Neo-Assyrian pottery known from Gird-i Bazar.
There is consequently little doubt that the site was occu-

pied in the Neo-Assyrian period. Secondly, the location of
the site in an elevated position offers a good view over the
Dinka settlement complex, the valley of the Lesser Zab
and the main route that leads to Iran. Therefore, Gawr
Miran may be tentatively interpreted as a fort connected
and associated with Dinka.

B3.7 Conclusions
The latest data obtained from the MAFGS survey indicate
that the Dinka settlement complex was occupied over a
long time, from the Chalcolithic into the Islamic period.
The surface ceramic finds point to a peak in its occupation
during the Neo-Assyrian period.
It is by far the largest of all sites dating to this period
and no other site exhibits a comparable high density of
ceramic surface finds. Its citadel and its possible association with local irrigation systems strengthen the hypothesis that this site was highly important in the region. Moreover, the Dinka settlement complex is not only situated
on the route to Iran but its location allowed it to control
that route. Further excavations will clarify whether it was
an urban site or a military installation guarding a crucial
frontier of the Assyrian Empire (cf. Ch. B1).
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