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In September 2014, the University of New England (UNE), Australia, began a three-year programme of
archaeological fieldwork and post-excavation analyses focused on the site of Saruq al-Hadid. In this
paper, we present the initial results of our current field and laboratory research particularly related to
site stratigraphy and formation processes, relative and absolute chronology, and the preliminary results
of various programmes of post-excavation analyses including archaeobotanical, zooarchaeological,
ceramic and archaeometallurgical studies. These studies provide new data to build into the
archaeological understanding of Saruq al-Hadid that has, to date, focused largely on intensive
excavation.

In September 2014, the University of New England (UNE), Australia, began a three-year programme of
archaeological fieldwork and post-excavation analyses focused on the site of Saruq al-Hadid. Our
research group, the Saruq al-Hadid Archaeological Research Project (SHARP), is working under the
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direction of Dubai Municipality to advance the understanding of this highly significant but enigmatic ancient
desert site, where several archaeological teams from Dubai and abroad have worked since 2002 (Qandil,
2003 ; Al-Khraysheh & An-Nashef, 2007 ; Casana, Herrmann & Qandil, 1997 ; Nashef, 2010 ; Herrmann,
Casana & Qandil, 2012).

Saruq al-Hadid, located on the southern border of Dubai in active dune fields of the northern extension of
the Rub’ al-Khali Desert, is characterised by the presence of thousands of archaeological artefacts
spread over an area of 1 km  or more and buried within and beneath dunes up to 6 m deep. The
unparalleled artefactual record from the site, which seems to peak in the Iron II period (1100–600 BC),
consists primarily of metal artefacts made of copper and copper alloys, iron and gold, as well as pottery
and stone vessels and beads of semi-precious stones, in addition to a large volume of copper smelting
slag and other production residues including raw copper fragments and copper ingots. Artefacts from the
site are often characterised by the use of snake imagery, seen for example on ceramic vessels and in the
form of small copper-alloy snake figurines. Archaeologists have envisaged Saruq al-Hadid as an important
industrial site that may have held additional significance as a cultic centre, a site of pilgrimage for
populations from across the region and/or a key node in regional exchange systems (Nashef, 2010 ;
Magee, 2014 : 234–240; Benoist et al., 2014).

In this paper, we present the initial results of two seasons of field and laboratory research, particularly
related to site stratigraphy and formation processes, relative and absolute chronology, and the preliminary
results of various programmes of post-excavation analyses including archaeobotanical,
zooarchaeological, ceramic and archaeometallurgical studies. These studies provide new data to build into
the archaeological understanding of the site that has, to date, focused largely on intensive excavation.

2

2.1 Excavations and phasing

The SHARP team has currently undertaken two four-month seasons of excavations at Saruq al-Hadid,
from December 2014 to April 2015 and from November 2015 to March 2016. Thus far, excavations
consist of thirty-two 5 x 5 m trenches, predominantly focused on the central sector of the site, but which
include soundings in other areas (Fig. 1), in addition to several smaller targeted excavations of hearth
features in the gypsum pavement exposed by previous excavations. Due to the challenges of excavating
in the unstable sand matrix of the site, excavations have proceeded by stepping or terracing trenches
(Fig. 2). As a result, only the trenches located towards the centre of the excavations have currently been
excavated to the basal gypsum layer that underlies all deposits in the central sector of the site. Excavated
contexts were typically subject to 100% dry sieving through a 3 mm mesh, with a bucket count for each
context providing a volumetric record and allowing the calculation and comparison of artefact densities
across the site. Additionally, soil samples were collected from most contexts for subsequent environmental
analyses.
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Figure 1.
Open in figure viewer

The location of Saruq al-Hadid (lower left) and the position of SHARP excavation trenches

across the site (upper left) and in the central sector. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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The site matrix commonly consists of fine, inter-digitated, sloping and minimally differentiable
anthropogenic and natural deposits, creating difficulties in identifying the spatial boundaries of individual
cultural contexts at the time of excavation. Excavations have thus typically progressed with the use of
artificial contexts (‘spits’) c .10 cm deep as fundamental units of excavation, alongside single-context
recording of delineable archaeological deposits. Preliminary post-excavation reconstructions of
occupational phases and events through the comparison of material densities and distributions support the
general effectiveness of this approach.

The preliminary phasing of the site derived from SHARP excavations both supports and expands
understandings developed from previous excavations (e.g. Herrmann et al., 2012). Occupation in the
central sector is characterised by a depositional sequence varying between c .3 and 7 m in total depth,
and which can be broadly summarised into five ‘horizons’ (Table 1).

Table 1. Archaeological horizons in the central sector excavations at Saruq al-Hadid

Horizon Description Period

I Surface deposits with abundant evidence of metallurgical production debris and other
artefactual remains, probably representing a ‘deflation pavement’.

Iron II and later

II A deep ( c .1.3–3+ m) series of intermittent occupation/deposition activities represented by
diffuse material remains in a sandy matrix, including a variety of artefacts and slag, which

Iron II

Figure 2.
Open in figure viewer

A view of the stepped SHARP excavations in the central sector of the site, looking south-west.

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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This broad phasing is characteristic only of the central sector of the site and does not capture the
complicated variations in depositional sequences and chronology within and across different parts of the
site. For example, the Bronze Age Horizons IV–V identified in the central sector seem to be totally absent
in the north-eastern sector, where the earliest deposits and features (similar in form to the hearth pits from
Horizon V) date to the Iron Age. Moreover, excavations on the northern and southern sides of the central
sector indicate different activities occurring during Horizons I–II, with assemblages from the northern
excavations producing predominantly slag—nearly 5 t of it—and copper fragments, whereas Horizon I–II
contexts on the southern side typically produced lower absolute quantities of slag and a higher frequency
of other materials such as worked and unworked animal bone, beads, iron fragments, copper scrap,
pottery, etc.

Numerous small-scale and possibly disturbed stone features were recorded within Horizons II and III,
particularly in trenches G-S1, G-R1 and G-R2. While many were unidentifiable, distributions of individual
stones suggest short walls (possibly acting as windbreaks or tent anchors) or small platforms. These were
recorded from close to the modern surface and continued intermittently down to the top of the Horizon IV
deposits, with features typically separated by thin ( c .10–20 cm) layers of sterile sand. These deposits
suggest an intermittent or cyclical use of the site, although it is difficult to determine the periodicity of
these activities given the complex effects of anthropogenic and taphonomic processes on the site
deposits. Although the stone features were almost uniformly characterised by a relatively higher frequency
of artefacts than the general sand matrix (Fig. 3), numerous artefacts were recorded ‘floating’ in the sand
matrix of Horizon II, without any associated features.

Horizon Description Period

occurs in lower densities than in Horizon I.

III Several deposits (or caches) of artefacts laid down over what may have been an informal
‘platform’ incorporating a high frequency of rough sandstone blocks.

Iron I–II

IV A series of midden deposits characterised by a very high frequency of animal bone, often
forming concentrated layers that may reflect deflation.

Wadi Suq
andLate Bronze
Age

V A series of stone-lined hearths and ash pits within sandy, relatively sterile deposits and
continuing down to be dug into the gypsum pavement at the base of the excavated
sequence, where associated post-holes are also evident.

Umm an-Nar to
Wadi Suq
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To the south and south-west of these stone features, in trenches G-R3, G-Q3 and G-P3, excavations
uncovered a series of Horizon II dune deposits with a lower overall density of cultural material, but
characterised by a distinctive pattern of discard combining animal bone elements suggestive of hide

Figure 3.
Open in figure viewer

A plan of the stone feature in G-R1, Horizon II, and illustrations of several artefacts associated

with it including an axe (SF30085), a bridge-spouted vessel (SF30192) and a carved shell with

inlay (SF29939). [Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111

/aae.12082/full]
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processing (see Section 'Zooarchaeology' below) and a variety of ornaments.

Horizon III, most clearly recognised in trenches F-S1, G-S1, G-R1, G-R2 and G-Q2 is laid down directly on
Horizon IV and some amount of mixing between the two has occurred since through taphonomic
processes. While artefacts and some artefact caches are found in Horizon II as described above, Horizon
III is notable for its artefacts—both fragmented and complete vessels of soft stone, copper and ceramic
—deposited over and within a relative density of unworked sandstone, which is particularly evident on the
highest, relatively flat part of the deposit (Fig. 4). Many of the vessels are oriented upwards, suggesting a
potential purposefulness to the deposition, although the pervasive effects of erosion/deflation also
complicate the interpretation of these deposits.

The thick accumulations of burnt and unburnt bone comprising Horizon IV seem to indicate a steady use of
the site during the second millennium BC. This horizon presents a very different material assemblage from
the overlying deposits, containing only rare examples of worked bone, wood, beads or metal artefacts, but
much more numerous remains of lithic tools and debitage. Although modest in size, the mortared stone
feature discovered within Horizon IV (Fig. 5) represents the largest standing structure recorded so far from
the site, standing a minimum of five courses tall (and most likely several more), and with overall
dimensions of c .0.5 x 0.7 x 0.3 m. Mortared into the feature among the sandstone slabs are faunal
remains, gypsum, baked clay and one bead. Its function is unknown and it is associated with Late Bronze

Figure 4.
Open in figure viewer

A view of context 2030 in Horizon III, showing the association of sandstone fragments with

several fragmentary ceramic vessels. Inset: a close-up of the fragmentary pedestalled vessels.

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Age deposits.

The deposits comprising Horizon V consist of a series of hearths, ash pits and post-holes either dug into
the gypsum (which forms the base of the cultural deposits), or dug into the low-lying dune deposits just
above the gypsum. These hearths are frequently stone-lined, filled with ash and relatively small (0.3–0.7 m
in diameter), with the larger hearths dug into the gypsum. The few finds and radiocarbon dates from these
deposits indicate that they date to the Umm an-Nar and Wadi Suq periods (Table 2: Beta-435683;
Herrmann et al., 2012 : table 1).

Table 2. SHARP radiocarbon dates

BETA
Lab
No.

Material:
pre-treatment Context Location and

phasing δ 13C Conventional
age

2 sigma
calibration(CALIB7.0.4)

Note: samples were analysed by standard AMS at the laboratories of Beta Analytic, USA.

413922 CANCELLED 1000 Surface find:
sample extracted
from slag

- No CO
liberated

-2

Figure 5.
Open in figure viewer

The mortared stone feature (context 1796) from Square G-R1, Horizon IV. [Colour figure can be

viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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BETA
Lab
No.

Material:
pre-treatment Context Location and

phasing δ 13C Conventional
age

2 sigma
calibration(CALIB7.0.4)

Note: samples were analysed by standard AMS at the laboratories of Beta Analytic, USA.

418434 CANCELLED 1097 G-P3 Horizon II:
sample extracted
from slag

- No CO
liberated

-

417105 charcoal:
acid/alkali/acid

1096 G-P3 Horizon II:
sample extracted
from slag

-23.6 2700 ± 30 BP Cal BC 915 to 810

413924 wood:
acid/alkali/acid

1218 F-S1 Horizons
II–IV (mixed)

-24.0 2690 ± 30 BP Cal BC 900 to 800

413925 wood:
acid/alkali/acid

1309 G-P1 Horizon II -23.5 2690 ± 30 BP Cal BC 900 to 800

435679 charcoal:
acid/alkali/acid

2030 F-S1 Horizon III:
sample from
incense burner
group

-11.6 2900 ± 30 BP Cal BC 1205 to 1140 and
Cal BC 1130 to 1005

413923 charcoal:
acid/alkali/acid

1281 F-R2 Horizon IV:
ash pit
stratigraphically in
the middle of the
horizon

-12.5 3210 ± 30 BP Cal BC 1530 to 1420

435682 charcoal:
acid/alkali/acid

1784 G-R1 Horizon III -11.3 3310 ± 30 BP Cal BC 1660 to 1510

435681 charcoal:
acid/alkali/acid

1792 G-R1 Horizon IV:
between the
upper and middle
courses of the
stone structure

-11.7 3330 ± 30 BP Cal BC 1690 to 1530

413926 charcoal):
acid/alkali/acid

1220 /
1213 /
1285

F-R2 Horizon IV:
hearth pit at mid-
to base of horizon

-12.1 3330 ± 30 BP Cal BC 1690 to 1530

435680 carbonized date
stone:
acid/alkali/acid

1794 G-R1 Horizon IV:
mid-horizon

-23.1 3350 ± 30 BP Cal BC 1735 to 1715 and
Cal BC 1695 to 1600 and
Cal BC 1585 to 1535

413927 dispersed
charcoal: acid
washes

1324 G-P1 Horizon IV:
ash lens at
Horizon IV–V
transition

-12.4 3440 ± 30 BP Cal BC 1880 to 1840 and
Cal BC 1830 to 1790 and
Cal BC 1780 to 1665

435683 dispersed
charcoal: acid

1547 G-P2 Horizon V:
hearth pit in the

-11.3 3610 ± 30 BP Cal BC 2035 to 1890

2
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BETA
Lab
No.

Material:
pre-treatment Context Location and

phasing δ 13C Conventional
age

2 sigma
calibration(CALIB7.0.4)

Note: samples were analysed by standard AMS at the laboratories of Beta Analytic, USA.

washes gypsum layer

2.2 Absolute dating

The initial results of the SHARP absolute dating programme, incorporating radiocarbon ( C) and
thermoluminescence (TL) analyses (Tables 2 and 3; Fig. 6), enhance and extend the knowledge of site
chronology provided by artefact typologies and previously published absolute dating programmes
(Herrmann et al., 2012), as well as numerous unpublished C dates undertaken on material from Dubai
Municipality excavations.

Table 3. Thermoluminescence dating results from Saruq al-Hadid technical ceramics

14

14

Lab Specimen No. W4875 W4876 W4877 W4888 W4889

Note: the samples were analysed following the laboratory protocols outlined in Sabtu et al., 2015: 184–185.

IADB Code SF22149 SF22147 SF22142 SA23233-
SF22145

SA23232-
SF22141

Context (Square) unstratified 1016 (G-Q3) 1094 (G-P3) 1097 (G-P3) 1096 (G-P3)

Plateau Region (°C) 275-475 300-475 300-475 275-450 275-450

Analysis Temp. (°C) 350 350 350 350 350

Palaeodose (Gray) 2.89 ± 0.10 8.00 ± 0.27 4.64 ± 0.19 5.57 ± 0.20 2.46 ± 0.08

K Content (% by AES) 0.585 ±
0.05

1.075 ± 0.05 0.450 ± 0.05 0.82 ± 0.05 0.71 ± 0.05

Rb Content (ppm assumed) 50 ± 25 100 ± 25 50 ± 25 100 ± 25 100 ± 25

Moisture Content (wt% assumed) 5 ± 3 5 ± 3 5 ± 3 5 ± 3 5 ± 3

Specific Activity (Bq/kg U+Th) 27.68 ±
0.76

56.85 ± 1.53 24.11 ± 0.70 34.86 ± 0.98 37.53 ± 1.02

Cosmic Contribution (mGy/yr
assumed)

180 ± 25 180 ± 25 180 ± 25 180 ± 25 180 ± 25

Annual Radiation Dose (mGy/yr) 1813 ± 77 3450 ± 83 1609 ± 78 2794 ± 88 2355 ± 79

TL Age (years BP ± 1 St.Dev.) 1590 ± 90 2320 ± 100 2880 ± 180 1990 ± 90 1040 ± 50
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The new dates confirm occupation of the central sector of the site in the late third and early second
millennia BC and close an apparent gap in the site occupation sequence in the Late Bronze Age. The
dates are generally consistent with stratigraphic position and the broad Horizons described above (see
Table 1), although occasional out-of-sequence dates are observed for Horizon III (e.g. Beta-435682,
which produced a date more typical of Horizon IV), reflecting its difficult delineation and the effects of

Lab Specimen No. W4875 W4876 W4877 W4888 W4889

Note: the samples were analysed following the laboratory protocols outlined in Sabtu et al., 2015: 184–185.

TL Age BC/AD AD 425 ±
90

305 ± 100
BC

865 ± 180
BC

AD 25 ± 90 AD 975 ± 50

Figure 6.
Open in figure viewer

Absolute dates from Saruq al-Hadid, showing radiocarbon determinations (lower box) and

optically-stimulated luminescence and thermoluminescence dates (top box) in comparison to the

standard archaeological periodisation for south-eastern Arabia. Previously published dates

(Herrmann et al., 2012 : tables 1, 2) are indicated in grey and new SHARP dates are in black.

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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complex cultural and natural formation processes. Although clear Iron I period (1300–1100 BC) absolute
dates are currently lacking from the SHARP programme, these have been recorded in the (unpublished)
Dubai Municipality absolute dating programme, and occupation in this period is supported by the recovery
of typical Iron I coarse handmade wares in Horizon IV, where Iron Age II pottery is absent (see below).
The C analysis of charcoal from within a slag fragment (Beta-417105) and TL analysis of the technical
ceramic adhering to a slag fragment (W4877) provide the first direct absolute dates attesting to early Iron
Age copper smelting at the site, beginning by at least the ninth century cal BC. Currently available C
dates show very little evidence of occupation at the site after c .800 cal BC, although it is possible that
such dates could eventually be recorded in the central sector or elsewhere on site. Finally, TL dates on
additional technical ceramic fragments have tentatively extended the sequence of smelting activities from
the early Iron Age to the tenth century AD (Fig. 6). These TL results are somewhat unexpected, as late
pre-Islamic materials are relatively rare on the site (although see Herrmann et al., 2012 : 65), and the
underlying assumptions built into the TL age determinations are under ongoing assessment and
evaluation.

Overall, the absolute dates from the site suggest an almost continuous occupation between the Bronze
Age, from before 2000 BC, through to the middle of the Iron Age II period c .800 BC, with evidence for
sparse or periodic earlier and later periods of use. Given the large size of Saruq al-Hadid and its
considerable ‘horizontal stratigraphy’, it is highly likely that earlier and later periods of occupation will be
recovered in ongoing excavations and surface surveys in other sectors of the site.

14

14

3.1 Archaeobotany

The study of the macroscopic archaeobotanical remains of fruit and wood from Saruq al-Hadid has
contributed to the characterisation of both the environmental setting and the nature of occupation at the
site. These studies also serve to set the site in its wider cultural context through the lens of the plant
economy, namely the procurement, use and discard of plant materials and products.

In general, the plant remains from the site show particularly poor preservation. Charred remains,
especially in Horizons IV and V, were too fragile to allow the use of flotation, as testing indicated that they
typically incorporated hygroscopic salt crystals within their structure. As a consequence, nearly all of the
140 bulk soil samples collected in the first two seasons were processed by dry sieving (540 litres with
meshes of 4, 2, 1 and 0.5 mm). In parallel, large archaeobotanical remains were collected by hand-picking
during systematic on-site dry sieving.

The overall results are disappointing in terms of non-wood remains (Table 4). In the early Iron Age deposits
of Horizons II and III, only (bio-)mineralised remains occur: no charred plant remains were found apart from
a limited amount of wood charcoal. Wadi Suq and Late Bronze Age deposits of Horizon IV boast the most
samples and the most charred items: date seeds, nabq  ( Ziziphus ) endocarps and the only cereal grain
found so far. Unidentified items are small and include ‘bubbly’ fragments that may belong to burst cereal
grains or charred food preparation remains. In upper Horizon V, an ash pit dug into the sand dune also
contained a concentration of date seeds, whereas the lower Horizon V hearths dug into the gypsum layer
produced no macroscopic plant remains apart from charcoal and numerous bio-mineralised Boraginaceae
fruit.

Table 4. Occurrence of plant macroscopic remains excluding wood and charcoal (i.e. the
number of samples in which each of them occurs) identified in soil samples and as
hand-picked specimens from Saruq al-Hadid
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It is unlikely that the charred remains of plant foods from Horizon IV deposits were grown locally at or near
the site; they may well have been imported from oases where complex agricultural systems are known
from as early as the Umm an-Nar period, and also from a limited number of contemporary sites (Tengberg,
2007). The only local comparative site is Tell Abraq, where naked wheat and barley chaff impressions in
mud brick, charred dates and small-seeded legumes as well as date palm and sidder charcoal are attested
in the second millennium BC (Willcox & Tengberg, 1995). The charred remains found at Saruq al-Hadid
seem therefore typical of the regional archaeobotanical material, including their poor preservation, which
is a constant on eastern Arabian sites where only the toughest plant parts are usually preserved.

In contrast, the preservation of many hundreds of uncharred, worked wood fragments in the Horizon II–III
deposits (Table 5; Fig. 7) of early Iron Age date is intriguing, as the local humid conditions generally favour
biodegradation. Preliminary compositional analyses and microscopic observations have shown that
copper compounds bound within the wood structure have arrested the process of decay. Two pieces of
this wood have been directly radiocarbon dated (Table 2: Beta-413924, 413925), confirming their growth
in the ninth century cal BC. Although a small proportion of the wooden pieces are complete or
near-complete objects (Fig. 7), most of the remains are fragments of wooden or composite artefacts
derived from Horizon II contexts rich in copper-base artefacts but rarely in direct association with them.

Table 5. Summary of taxa identified in wood artefact fragments from Horizons II–III

Horizon

Taxa Type of remain Preservation V IV III II

Phoenix dactylifera Seed Charred 6 22

Phoenix dactylifera Seed Mineralized 1

Ziziphus spina-christi endocarp Charred 4

Cerealia Grain Charred 1

cf. Vicia Seed Charred 1

Amaranthaceae Seed Charred 1

Unidentified Fragment Charred 1 13

Unidentified porous (bubbly) Charred 5 8 1

Cyperaceae? rhizome fr Charred 2

Boraginaceae type 1 fruit Mineralized 5 29 2 7

Boraginaceae type 2 fruit Mineralized 4 12 1

Total number of samples 13 51 3 13

Total volume of sieved samples (litres) >89 324 7.8 35.9
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Taxa Taxa (vernacular) No. of fragments

Olea europaea/cf. Olea europaea Olive 216

Ziziphus/cf. Ziziphus Sidder 117

cf. Dalbergia 8

Ficus  sp. Fig 3

Grewia  spp. (Linden family) 10

Rosaceae Prunoideae Cherry/Plum group 17

cf. Nerium oleander Oleander 2

Salix Willow 1

cf. Punica granatum Pomegranate 1

Capparaceae Caper family 3

Prosopis/Acacia Acacia and/or Ghâf 9

Rhizophoraceae Mangrove 1

unidentified & unidentifiable (hardwoods) 27

Pinus  sp. Pine 4

Arecaceae Palm 3

Monocotyledonous possibly reed/grass 4

Dicot unidentifiable 14

Total 440
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Initial identifications highlight the diversity of woods used at the site, with more than fifteen taxa recorded
to date. Olive wood was the most frequent (about 50% of the samples), followed by sidder ( Ziziphus  sp.,
about 25%) and various trees growing either in oases, in mountain or piedmont wadis or higher in the
Hajjar Mountains, while coastal mangroves are represented by the use of Rhizophoraceae wood
(Tengberg, 2005). In general, these woods were not available within the immediate site catchment, but
grew within the broader region, and the presence of date seeds and nabq  stones also testifies to links
with oases. There are two notable exceptions to this general pattern: Acacia  and Prosopis  ( ghâf ) trees
grew locally at the site, while the pine ( Pinus  sp.) used for another artefact must have been imported from
much farther away, perhaps the eastern Mediterranean.

Whereas the wooden artefacts, or the wood to produce these artefacts, were imported to Saruq al-Hadid
from various distances, the preliminary charcoal analyses (Table 6: Horizon IV only) show that fuel was
obtained locally. The woody plants identified in the second- and first-millennium BC deposits are all typical
of arid environments: Acacia  and Calligonum  are the dominant taxa, with secondary Amaranthaceae
and Zygophyllaceae shrubs. These could be interpreted as the presence of Acacia  woodland, with
sand-binding Calligonum  ( abal  or arta  in Arabic) shrubs growing preferentially on dunes and indicating
local subsurface fresh water. In addition to being used as firewood or charcoal, acacias and Calligonum
provide quality animal fodder, the latter particularly attractive to camels (Gast, 2000 : 101; Pickering &
Patzelt, 2008). Today, neither Acacia  nor Calligonum  can be found on site; the woody vegetation is
restricted to ghâf  trees ( Prosopis cineraria ) and a few xerophytic shrubs.

Figure 7.
Open in figure viewer

Two examples of wooden artefacts from Saruq al-Hadid. Left: Short tapered peg with grooved

end (complete object), made of olive wood. SA29618, context 1772, trench G-R1. Right:

Fragment of a vessel base made of cf. Dalbergia  wood. SA29606, context 1533, trench G-R2

slump. [Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Go ToTable 6. Preliminary identification of charcoal from Saruq al-Hadid, Horizon IV

Taxa Taxa (vernacular) No. of fragments

Acacia  sp. Acacia 47

cf. Prosopis Ghâf 1

Calligonum comosum/ cf. (Knotweed family) 92

Amaranthaceae Goosefoot family 7

type Fagonia/Zygophyllum shrub 2

unidentified (hardwoods) 38

Total 187

3.2 Zooarchaeology

The large faunal assemblage from Saruq al-Hadid offers a chance to study how the prehistoric human
population at the site utilised their environment in order to survive, and seemingly prosper. Thus far, a total
of 223,889 bone fragments ( c .50% of the presently excavated material) have undergone a visual
examination, 212,472 of which originate from SHARP excavations and 11,417 from excavations
undertaken at the site between 2005 and 2012. The SHARP fieldwork has yielded such a high quantity of
fragments primarily because of the retention of all sieved material, but also because SHARP excavations
are concentrated in the central sector of the site where Horizon IV deposits are strongly developed.
Where possible, the taxa and skeletal element from which each fragment originated has been recorded,
along with information regarding any anthropogenic modifications to the bone, such as butchery or burn
marks. Information was obtainable from 31% of the fragments; this relatively low percentage reflects the
high degree of fragmentation of the assemblage. It should also be noted that measurements were taken
from all intact remains, according to the guidelines set out by von den Driesch (1976), although they are
not included here due to the preliminary nature of this report.

The NISP (Number of Identified Specimens) values of fragments that could be securely associated with
the five archaeological Horizons identified at Saruq al-Hadid (171,951 fragments, 81% of the SHARP
material) are shown in Table 7. At present, the analysis of the assemblage has focused on material from
two phases: those from the Horizon IV deposits of the Wadi Suq and Late Bronze Age, which form a
concentrated midden of animal bone; and those from the Horizon II–III deposits of the early Iron Age,
comprising distinct clusters of bone with a concentrated area in trench G-Q3.

Table 7. NISP values of fragments that could be securely associated with specific
archaeological horizons at Saruq al-Hadid

Identification Horizon I Horizon II Horizon III Horizon IV Horizon V TOTALS

Camel 64 399 463 860 13 1,799
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Horizon IV contains a mix of all skeletal elements representing entire skeletons, from camel ( Camelus
dromedarius ), oryx ( Oryx leucoryx ), gazelle ( Gazella  sp.) and sheep/goat ( Ovis  sp./ Capra  sp.). These
taxa are commonly found in contemporary assemblages throughout the region (Magee, 2014 : 195). A
fairly high proportion (26%) of these also displayed signs of burning or butchery. A number of lagomorph,
rodent and reptile remains were also recovered, some of which displayed marks from burning and
butchery. These marks, found throughout the Horizon IV assemblage, indicate that the Horizon IV bone
midden is composed of the waste from human consumption of hunted wild species and herded
domesticates.

The Horizon II–III material was found to be distinctly different from the earlier assemblages, being
predominantly made up of lower caudal vertebra and lower limb bone fragments from dromedary camel,
oryx, gazelle and sheep/goat. Horn-core fragments were also present from oryx and gazelle, with evidence
of the horn-core being removed from the skull (Fig. 8). This could potentially represent waste from primary
butchery, but no meat-bearing elements have been found on the site contemporaneous with these
distinctive deposits. The deposits are therefore preliminarily interpreted as the remains of hide processing;
all the elements found are known to be the most difficult to remove from the hide and are often associated
with hide processing elsewhere (e.g. Carrott, Hall & Jaques, 2000). Perhaps, after being removed from
the bulk of the carcass, the hide was brought to this area and any remaining flesh and bone were
removed. It should be noted that a large number of rodents and reptiles were also found in these contexts,
but it is currently unclear how many of these remains are intrusive. The proportional NISP of each
identified taxa is shown in Figure 9.

Identification Horizon I Horizon II Horizon III Horizon IV Horizon V TOTALS

Canid 1 2 1 14 7 25

Gazelle 57 427 181 364 2 1,031

Goat 2 44 51 19 - 116

Lagomorph 10 27 27 53 6 123

Oryx 136 1,325 575 811 90 2,937

Sheep/Goat 33 101 5 183 11 333

Rodent 156 157 3,152 66 22 3,553

Reptile 20 147 2,994 51 1 3,213

Snake - 2 45 1 - 48

Fish 59 310 1,290 2,080 242 3,981

Bird 1 16 68 8 - 93

Mammal, indet. 1,359 7,323 5,589 18,511 60 32,842

Unidentifiable 7,066 22,375 9,622 77,643 5,151 121,857

TOTALS 8,964 32,655 24,063 100,664 5,605 171,951
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Figure 8.
Open in figure viewer

An oryx horn-core from context 1507 (Square G-R3) displaying ‘chop’ marks at the base of the

horn. [Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 9.
Open in figure viewer

The relative Number of Identified Specimens (NISP) from all zooarchaeological analysis so far.

Recent archaeological research at Saruq al-Hadid, Dubai, UAE - Weeks... http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full

18 von 40 14.01.2018 17:08



Go To

Many examples of worked bone objects were also found in Horizons II and III, including handles for
weaponry and other pieces of uncertain function (Fig. 10). A number of these objects appear to have been
stained orange-brown or green by iron- or copper-bearing compounds. Although this may reflect diagenetic
processes in some instances, the uniformity of the staining observed in some objects and the variety of
hues present suggest an anthropogenic process undertaken alongside the working of the bone, to alter the
visual properties of the object. Future studies of the worked bone will help to shed light on this additional
aspect of craft production and human-animal relationships at Saruq al-Hadid.

A large amount of saltwater fish remains has also been recovered throughout all of the occupational
phases of the site. Although many fragments are yet to be identified, a number of species and groups have
been identified in the remains, including sea bream ( Rhabdosargus  sp.), needle fish ( Strongyleura  sp.;
Ablennus  sp.), emperor fish ( Lethrinus  sp.) and grunt ( Pomadasys  sp.). These species are frequently
identified at other sites in the region from this period (Beech, 2004). The recovered remains represent
entire fish, suggesting that they were brought to the site whole after being dried and salted at the coast.
This practice, direct evidence for which was found at Mleiha (Van Neer, Wouters & Mouton, 2013), was
the most common way to transport fish in the UAE until the advent of iced transportation (Iddison, 1998),

Note that smaller taxa, such as reptiles and rodents, have been included in calculations due to

the high recovery rate (n=12,971). [Colour figure can be viewed at http://onlinelibrary.wiley.com

/doi/10.1111/aae.12082/full]

Figure 10.
Open in figure viewer

An example of a worked bone handle (SF26745) from context 1435, trench F-S1, Horizon II.

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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and can still be seen in many fish souks today. Further work will be undertaken on the fish remains from
Saruq al-Hadid in order to determine the nature of their presence at the site.

Contact with the coast is further evidenced by the bird species identified in the zooarchaeological material,
which include Socotra cormorant ( Phalacrocorax nigrogularis ) and other indeterminable fragments
belonging to the cormorant family ( Phalacrocorax  sp.), in contexts throughout the assemblage. Cormorant
has been found at a number of other prehistoric sites in the region, such as Umm an-Nar Island (Uerpmann
& Uerpmann, 2005) and Muweilah (Magee, 2014 : 231), where they are thought to have been consumed
as food (Uerpmann & Uerpmann, 2008 : 476). It is also possible that these birds played a role in the fishing
practices undertaken by these prehistoric populations. Cormorants have been utilised as fishing aids by
humans across the world since antiquity (e.g. Beike, 2012 ; Mason, 1987), and it is possible that this use
is a reason for their presence in zooarchaeological assemblages from the region. This evidence for the
exploitation of multiple environmental zones is suggestive of subsistence strategies employed at Saruq
al-Hadid and will be further investigated throughout the course of the project.

The bird remains also provide information relevant to the palaeo-environment at Saruq al-Hadid. A number
of smaller bird species and genii were identified within the material, including shrikes ( Lanius  sp.), quail
( Coturnix  sp.) and members of the Picidae and Turdidae families, probably representing thrushes and
some form of woodpecker. All these birds are known to prefer lightly wooded or scrubland areas (Porter &
Aspinall, 2012). As these birds are small and not likely to have been brought to the site from elsewhere for
food, their presence at Saruq al-Hadid suggests that the immediate site environment was home to
significantly more vegetation than in the present day. It is hoped that the ongoing work to identify the
rodents and reptile remains discussed above will provide further evidence regarding the changing site
environment, alongside that derived from the archaeobotanical studies.

Studies of the inorganic remains from Saruq al-Hadid focus on material excavated by the SHARP team but
also include observations derived from the study of material recovered by the Dubai Municipality and the
Jordanian Department of Antiquities (Al-Khraysheh and An-Nashef, 2007 ; Nashef, 2010). Material is
discussed using the broad SHARP phasings, but it should be noted that comparisons between the SHARP
material and previous excavations are sometimes affected by stratigraphic uncertainties and the inability
to determine whether legacy material comes from equivalent horizons. The stratigraphic component of the
discussions presented below should be understood with this caveat in mind. Preliminary results are
discussed below, with a focus on macroscopic technological, stylistic and chronological observations. The
material remains are the focus of ongoing archaeometric analyses for the determination of fabrication
technology, composition and provenance, which will be reported elsewhere.

4.1 Pottery

To date, approximately 7000 diagnostic and non-diagnostic sherds and sixty complete or near-complete
vessels have been documented from SHARP research and previous excavations. This material occurs in
Horizons I–V, but the discussion here is broken in two major stratigraphic groups: Horizon IV (Wadi Suq
and Late Bronze Age) and Horizons I–III (Early Iron Age).

Many of the Horizon IV deposits remain to be fully excavated and studied, and the ceramics for this layer
are correspondingly few. Preliminary analysis has identified two distinct wares—a coarse, handmade ware
and a fine, wheel-made ware. The coarse, handmade ware vessels were all bowls, often with a straight
wall and plain or flattened rim (Fig. 11/a,b). Occasional examples exist with a slipped and lightly burnished
surface, but there is no other surface decoration. The shape and fabric of the bowls find parallels in the
Iron Age I pottery from Tell Abraq, Kalba, Sharm and Shimal (Barker, 2002 : 23–26; Magee, 1996 :
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241–242; 2011 ; Magee & Carter, 1999 ; Velde, 1992). Like the coarse ware, all the fine ware sherds
belong to open vessels. Surface treatment consists of a red or brown slip, occasionally with painted
decoration in black or a faded red. Many of the rims are tapered and slightly everted, recalling the beaker
(Fig. 11/c,d). Other pieces are not everted and most likely belong to globular and open bowls (Fig. 11/e–f).
These shapes can be found at a number of Wadi Suq sites such as Hili 8, Nud Ziba, Ras al-Jinz 1, Sharm,
Shimal and Tell Abraq (Barker, 2002 : 3–6; Kennet & Velde, 1995 : fig. 10.25–27 and 32–40; Monchablon
et al., 2003 : fig. 3.3; Potts, 1990 : fig. 95; Righetti & Cleuziou, 2010 : 283–285; Velde, 2003 : fig. 2.1–10).
It has not been possible to isolate purely Wadi Suq or purely Iron Age I deposits from the limited amount of
Horizon IV pottery examined, a testament to the complex taphonomic processes that have left their mark
on the site. The absence of obviously Late Bronze Age (1600–1300 BC) pottery, in particular the string-cut
footed goblet, may be a matter of sample size at this relatively early stage in the investigation. Typical Iron
Age II pottery is also absent from Horizon IV, marking a clear break between this earlier level and Horizons
I–III.

Considerably more sherds from Horizons I–III were available for study from SHARP and in equivalent
contexts from previous excavations. Beakers and bowls of the Wadi Suq period represent less than 1% of
the ceramics from Horizons I–III, probably the result of post-depositional processes rather than continued
use. On the other hand, the coarse, handmade ware accounts for 5.3% of the assemblage from Horizons
I–III. This is too numerous to be dismissed as residual and indicates some small degree of continuity. This
is not unexpected as Magee (1996 : 241) has observed that coarse, handmade ware remains in use
beyond Iron Age I. Common shapes in Horizons I–III include the bowl with undulating profile (Fig. 12/a,b),
carinated bowl (Fig. 12/c,d), bowl with incurving rim (Fig. 12/e), bridge-spouted vessel (Fig. 13),
hole-mouthed jar (Fig. 14) and straight-necked jar (Fig. 15). Comparanda for these shapes can be found at
a number of sites such as Bithnah, Husn Awhala, Masafi, Muweilah, Rumeilah, Sharm and Tell Abraq
(Barker, 2002 ; Benoist et al., 2012 ; Benoist, 1999 , 2013 ; Magee, 1996, 2007 , 2011 ; Potts et al.,
1996). These vessels are typically associated with the Iron Age II (1100–600 BC; Magee, 1996),

Figure 11.
Open in figure viewer

Horizon IV. Coarse handmade ware: a. BF21745-1002; b. BF22910-1053-1054 +

BF22934-1022. Beaker: c. BF10407-1012; d. BF22161-1004 + BF22577-1019. Globular bowl:

e. BF22577-1017; f. BF22934-1019. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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although recent research at Salut suggests that several of these shapes may have appeared at an earlier
date in parts of south-eastern Arabia (Iamoni, 2008 ; Phillips, 2010). The majority of the pottery from
Horizons I–III is slipped, with some examples of finely painted decorations and incisions.

Figure 12.
Open in figure viewer

Horizons I-III. Bowl with undulating profile: a. BF10198; b. BF10213. Carinated bowl: c.

BF10308; d. BF10292-1005. Bowl with incurving rim: e. BF10170-1001. [Colour figure can be

viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Figure 13.
Open in figure viewer

Horizons I-III. Bridge-spouted vessel: a. JM1025; b. JM4882. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 14.
Open in figure viewer
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Remarkably, roughly 15% of the diagnostic sherds from Horizons I–III exhibit snake appliqué decoration,
which occurs on jars, lids, pedestal bowls and deep bowls (Figs. 16-18). Snake appliqué is a motif known
from many contemporary sites in south-east Arabia, but it is only at the sites of Al Qusais, Bithnah and
Masafi that such vessels represent a comparable percentage of the ceramic assemblage, each of these
sites having been interpreted as the setting for cult practice (Benoist, 2007 ; 2010 : 117–123; Magee,
2014 : 237–240). In several cases an axe, added through either incision or appliqué, occurs alongside the
snake (Figs. 16/b, 18); this motif is not found at Al Qusais, Bithnah or Masafi. The presence of snake
appliqué vessels in such quantities raises the possibility that Saruq al-Hadid—much like Al Qusais, Bithnah
and Masafi—may have been a site where cult practices were performed.

Horizons I-III. Hole-mouth jar: a. BF10300-1001; b. BF10302-1007. [Colour figure can be viewed

at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 15.
Open in figure viewer

Horizons I-III. Straight-necked jar: BF10302-1017. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Open in figure viewer

Horizons I-III. Snake appliqué. Lid: a. JM 3075. Jar: b. JM 841. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 17.
Open in figure viewer

Horizons I-III. Snake appliqué. Pedestalled bowl: BF10326. [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 18.
Open in figure viewer
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http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

4.2 Copper production residues and copper-base artefacts

The evidence for copper metallurgy at Saruq al-Hadid comprises a major component of the material
remains from the site, including copper smelting slag, semi-products (ingots) and copper-base finished
artefacts, alongside copper production debris and copper ‘scrap’ possibly intended for recycling (Figs. 19,
20). Although finds from all three categories have been excavated in various areas of the site, SHARP
excavations have identified distinctions in the spatial distribution of different categories between the
northern (trenches F-U8 and F-V8) and southern parts (trenches F-R3 and southwards) of the central
sector. The most obvious difference between the two excavation areas occurred with copper slag, which
appears frequently in Horizon I deflation pavements in both areas, but with decreasing frequency in deeper
Horizon II and III deposits—a pattern contrary to the more common occurrence of copper artefacts and
copper production debris in Horizons II and III. Most of the slags from the southern trenches are small
fragments, the largest of which are c .3–7 cm. Some slag pieces are characterised by adhering ceramic
material, commonly termed ‘technical ceramic’, representing fragments of furnace and furnace lining from
the original smelting installation. These technical ceramic fragments are often characterised by the
presence of holes (e.g. Fig. 20: SF27789), which may represent a mechanism for introducing a forced or
natural air draught into the furnace. In contrast, slag fragments excavated in the northern part of the
central sector are on average larger (largest dimension c .15–20 cm or more), more abundant, and more
frequently co-occur with technical ceramics. The observed differences in size and frequency between
these areas could be due to taphonomic processes and/or functional and chronological variation across
the site. Although some of the largest slag fragments from the site appear to represent tap slags, other
large slag pieces are clearly furnace slags as they exhibit a flat lower surface representing the interface
between the slag and matte/metal phases evolved in the furnace (Fig. 20).
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Figure 19.
Open in figure viewer

Examples of copper-base artefacts from Saruq al-Hadid, including: small bowls (SF25867,

SF25145); rings/bracelets (SF30962. SF30964, SF29727); snakes (SF25488, SF30086,

SF30087); awl (SF26642); needle (SF30954); razor (SF30090); tweezers (SF25209);

arrowheads (SF21003, SF22256, SF20043, SF21716, SF20042, SF21714); and blades

(SF30649, SF30648, SF30094, SF29934). [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Figure 20.
Open in figure viewer

Residues of primary and secondary copper production from SHARP excavations at Saruq

al-Hadid, including: a fragment of the upper rim of a smelting furnace with adhering slag

(SF27901) and a furnace fragment with a hole (SF27789); a piece of copper furnace slag

(SF21468) and a copper ingot (SF30469); raw or semi-processed copper lumps (SF28790,

BF27793) and ingots of various sizes (SF27857, SF25788, SF27588, SF29242); and fragments

of bent and broken copper-base items (BF27893, BF28606, SF28602, BF28570, SF30366).

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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Additionally, excavations to date reveal a sharp distinction between use of the site in the early Iron Age
and earlier periods. SHARP excavations have not recovered any evidence of metal artefact use or
production within Horizons IV and V at Saruq al-Hadid, although previous excavations have reported rare
copper-base artefacts in association with Wadi Suq pottery in contexts equivalent to Horizon IV (Herrmann
et al., 2012 : 58). While previous OSL analyses were used to propose a very late or post-Iron Age date for
metallurgical activities at Saruq al-Hadid (Herrmann et al., 2012), the current programme of direct C and
TL dating of slags and technical ceramics (see above) securely dates the beginnings of smelting on site to
the early Iron Age and highlights the possibility of a long period of additional use from the later first
millennium BC and through the first millennium AD, supporting the possibility of chronological and functional
changes in metallurgical activities at the site (see Section 2.2).

Preliminary archaeometric analyses indicate that a large part of the slag derived from copper-smelting
activities in which complex sulphur-rich ores were smelted using a developed, probably multi-step smelting
technology (Eley, 2015). This technology was first exploited in south-eastern Arabia in the Iron Age and
reached its apogee in the early Islamic period (Weisgerber, 2008 : 1617–1618; Hauptmann, 1985).
Despite the current lack of in situ  smelting furnaces in the central sector of the site, fragmentary remains
of technical ceramics allow the reconstruction of some aspects of the pyrometallurgical structures, such
as the use of smelting installations with a diameter of c .20–25 cm, as indicated by the furnace fragment
SF27901 (Fig. 20). Additional indirect evidence of copper smelting is provided by the recovery of refining
waste fragments and copper ingots at the site.

Another outstanding feature at Saruq al-Hadid is the abundance and typological range of finished
copper-base artefacts, comprising weapons, tools, decorative items and others of uncertain function
(Fig. 19). The most prevalent artefact classes are arrowheads and small discs/bowls (each encountered in
frequencies of hundreds or thousands); less common but still known from multiple examples are vessels,
items of adornment and jewellery, ‘braziers’ (e.g. Potts, 2009), snake figurines, and larger weapons such
as daggers, knives and axes (see also Fig. 3).

The metallurgical chaînes opératoires  at Saruq al-Hadid were complex and potentially chronologically
variable. Noteworthy in this regard are the significant numbers of deliberately folded and cut artefacts and
fragments, possibly for ‘recycling’, predominantly recovered from the northern trenches of the central
sector. These artefacts might feasibly have been ‘stored’ for recycling, or may have been deposited as
non-functional artefacts for culturally specific reasons.

Qualitative pXRF analyses of artefact composition indicate that, while many artefacts were produced from
nearly pure copper, the largest compositional group among the copper-base artefacts consists of copper
with measurable arsenic, which tentatively seems unrelated to specific artefact categories whereas more
complex cast artefacts appear to have been preferentially manufactured from tin-bronze. Ongoing lead
isotope analyses of these assemblages will allow for the determination of the ultimate sources of the
metals and alloys used at Saruq al-Hadid, but even our initial, qualitative results highlight the use of foreign
alloying components at the site: the tin at least must have been traded from a great distance as no tin
deposits are known in south-east Arabia. Significantly, pXRF analyses have preliminarily identified the use
of zinc-rich ‘brass’ at Saruq al-Hadid, supporting the findings of an earlier AAS (atomic absorption
spectrometry) analysis of a single unspecified copper alloy artefact from the site which contained c .14%
Zn (Qandil, 2003 : 134). As this alloy is usually considered to have become common in the region only in
the late pre-Islamic period (e.g. Weeks, 2004) through contact with the Mediterranean world, future
confirmation of the presence of this alloy at the site might provide further tentative evidence for post-Iron
Age occupation.

14

4.3 Ferrous artefacts

Research at Saruq al-Hadid has revealed abundant remains of ferrous artefacts, as well as bimetallic
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artefacts incorporating both ferrous and copper alloy components. Over the course of excavations by
SHARP and other projects, more than 200 kg of ferrous remains have been recovered from the site, a
remarkable occurrence considering the dearth of ferrous remains from other Iron Age sites in the region
(Magee, 1998), which prompted Lombard's (1985) famous observation of ‘l’âge du fer sans fer’. The
evidence from Saruq al-Hadid therefore demands a re-evaluation of the adoption of ferrous metallurgy in
Arabia.

Spatially, the majority of the ferrous remains at Saruq al-Hadid come from the central sector of the site. In
addition, small collections of ferrous remains are found at various points across a very large area of the
site, for example small scatters of surface material and an individual large ferrous sword located hundreds
of metres to the west-south-west of the central sector, and other remains stratified in the north-east sector
of the site in excavations by Dubai Municipality. Stratigraphically, the great majority ( c .90 wt. %) of all
ferrous remains from Saruq al-Hadid comprises highly fragmentary pieces from Horizon I, while the
remaining c .10% was found in Horizons II and III. Despite the relative scarcity of ferrous remains in the
lower deposits, they exhibited a high proportion of complete objects such as swords, knives and
spearheads.

Due to their age and the specific burial environment of the site, all ferrous remains from Saruq al-Hadid are
characterised by a very poor state of preservation, with virtually no metallic iron remaining. Despite this,
ongoing typological examination of the ferrous remains from the site has distinguished three basic groups:
complete objects, fragments and ‘ingots’ (Table 8; Fig. 21). Among complete objects from twenty-eight
examined contexts, weaponry prevails. Over the course of previous excavations 2005–2014, thirteen
large double-edged ferrous (7) and bimetallic (6) weapons were found in various contexts of Horizon I of
the central sector of the site. These include swords with a ferrous blade and hilt, as well as bimetallic
daggers composed of a ferrous blade with a cast-on copper alloy hilt. In contrast, excavations conducted
in 2013 in the north-east sector recovered only smaller objects such as tanged knives, spearheads and
arrowheads that were also recorded in the central sector.

Table 8. Typological classification of ferrous remains from Saruq al-Hadid

Typology

Horizon I Horizons II–III

Central
Sector: N of
objects

NE Sector:
N of
objects

Central
Sector: N of
objects

NE Sector:
N of
objects

1. Complete
objects

Double-edged long sword (>70 cm)
with hilt and blade of iron

5

Double-edged short sword ( c .65 cm)
with hilt and blade of iron

1

Double-edged dagger with hilt and
blade of iron

1

Double/single-edged tanged
knife/spearhead

9 3 4

Arrowhead 11 3 3 3

Double-edged bimetallic short sword
(50 cm)

1
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Typology

Horizon I Horizons II–III

Central
Sector: N of
objects

NE Sector:
N of
objects

Central
Sector: N of
objects

NE Sector:
N of
objects

Double-edged bimetallic bronze iron
dagger(< 40 cm)

5

Other single-piece iron object 13 4 3 1

2.
Fragments

Double-edged fragment, straight or
tapering; cross section: 5–25 mm x
3–18 mm

1527 89 3 2

Double-edged fragment, straight or
tapering; cross-section: 25–35 mm x
18–25 mm

509 5

Small rod (arrowhead fragment, nail,
pin, needle, small ingot, etc.); width
3–10 mm

286 11 2 1

Single-edged/asymmetrical
double-edged fragment, straight or
tapering

127 3

Double/single-edged fragment, bent 223 18

Tip of double-edged blade 127 12 1

Hilt of sword/knife 159 14

Tang of arrowhead/spearhead 64 12 1

Leaf-shaped object/fragment 32

3. Ingots Semi-finished fragments 47 2 2

Fragments/objects of basic shapes 32 1

Components for manufacture of
swords: complete hilts/complete
double-edged pieces

16

Total number of identifiable objects/fragments 3182 174 32 13

Total number of contexts 310 3 23 5
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Most ferrous remains from Horizon I contexts, c .7900 pieces, are relatively small (less than 2–3 cm in
length) and unidentifiable. The remaining fragments, c .3400 pieces, have larger dimensions ( c .2–10 x
1–4 x 1–2 cm) and, despite a heavily corroded surface, display morphological traits allowing their
identification and classification into various typological groups. The major proportion of these ferrous
remains (>50%) consists of fragments that display two sharp edges and often narrow towards one end.

Figure 21.
Open in figure viewer

Representative types of ferrous remains from Dubai Municipality and SHARP excavations at

Saruq al-Hadid. I. Complete objects: a. double-edged long sword with hilt and blade of iron; b.

double-edged bimetallic bronze iron dagger with hilt of bronze and blade of iron. II. Fragments: a.

double-edged fragment; b. small rod; c. single-edged/asymmetrical double-edged fragment; d.

double-edged fragment, curved; e. tip of double-edged blade; f. hilt of sword/knife; g. leaf-shaped

fragment. III. Ingots: a. semi-finished fragments; b. fragments of basic shapes; c. components for

manufacture of swords: 1. complete double-edged piece; 2. complete pommel of hilt (illustrations

by Hélène David-Cuny and Ivan Stepanov). [Colour figure can be viewed at

http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]
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The remaining types are much less frequent: single-edged and asymmetrical double-edged fragments with
one cutting surface wider than the other (2–4% of the examined assemblage); double- and single-edged
fragments of curved shape (7–10% of the assemblage); and fragments of small rods (6–9%), although this
category combines various elongated small fragments with round, square and lens-shaped cross sections
that could represent a range of artefacts including arrowheads, household tools, forged nails, jewellery,
etc. Several of the identified typological groups, including tips of double-edged objects, pieces of hilts and
tangs, clearly belong to fragmented blades. Most identifiable hilt pieces are stylistically similar to the hilts
of complete swords and daggers from Horizons I and II, and exhibit typological similarities with Iron Age
ferrous swords from Luristan (Overlaet, 2003 : fig. 131).

Apart from complete weapons and fragmented pieces of uncertain function, a category of ingots (semi-
products) was also distinguished. These included fragments whose morphology and shape suggested
unfinished manufacturing (e.g. partially manufactured sword blades); possible ‘complete’ objects of very
basic shapes (oval, rectangular, etc.); and sword hilts or double-edged pieces whose non-fractured
appearance suggested that they could have been used as constituents of composite blades, such as
found in Horizons II and III at the site.

Despite the abundance of ferrous remains at Saruq al-Hadid, it currently remains uncertain if any iron
production or working took place at the site. Excavations in the central sector have not yet revealed any
in situ  structures convincingly identified as metallurgical furnaces or hearths, and examination of the slag
from across the site has not revealed the presence of any residues (e.g. smithing hearth slags, furnace
bottoms or hammerscale) attesting to iron smelting or smithing. The presence of many fragmentary and
bent pieces might indicate that complete weapons were voluntarily broken at the site as a part of
ironworking operations there, and the tentatively identified ingots at the site also provide circumstantial
evidence for secondary production activities. These hypothesised metallurgical operations may have
taken place in a separate part of the site, which has not yet been excavated, but it remains possible that
ironworking was not undertaken at the site at all, and that the abundance of ferrous remains found there
reflects material intended for trade, or deposited for culturally significant but as yet unknown reasons.

4.4 Gold, silver and lead

Saruq al-Hadid is characterised by the frequent appearance of precious metal artefacts, including primarily
gold wire and strips as raw material, alongside finished artefacts such as gold beads, finger rings and
possible nose, hair or ear rings, some of which feature gold-alloy sheet over a silver alloy core, while
some are silver only (Herrmann et al., 2012: fig. 6.c–e; Al-Khraysheh & An-Nashef, 2007 : 80–89). A
similar array of items has been recovered from the SHARP excavations, a selection of which is illustrated
in Figure 22. As recognised by previous researchers (Al-Khraysheh & An-Nashef, 2007 : 86–87), these
items have parallels in local Iron Age and later contexts (e.g. Jasim, 2012 : figs. 117.5, 351; Méry &
Mouton, 2013 : 44) and also further afield, for example in eastern Saudi Arabia at Thaj (al-Hashash, 2006 :
pl. 2.12a, b) and, even more remotely, at Tell Tawilan in Jordan (Bennett & Bienkowski, 1995). A variety of
gold alloy compositions are visible from macroscopic observations of the artefacts, due to well-known
variations in alloy colours (Rehren, Hess & Philip, 1996 : fig. 6). Several lead artefacts are also recorded
from the site (Fig. 22), their composition confirmed by qualitative pXRF analyses. These items are
stylistically reminiscent of the gold and silver granulated rings from the site, but surviving seams indicate
that they were produced by casting.
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Figure 22.
Open in figure viewer

Examples of gold alloy, gold-coated silver (SF25873), silver (SF30731), and lead (SF26175,

SF25135, SF26173, SF26176, lower left) artefacts from SHARP excavations at Saruq al-Hadid.

[Colour figure can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

4.5 Additional material categories

A variety of other materials—raw, semi-processed and finished—are found at the site. Marine shell is
present throughout Horizons I–IV, including bivalves containing copper-mineral pigment as recorded at
other Iron Age sites in the region (Thomas & Potts, 1996), finished marine shell beads, and unfinished
shell bead blanks (e.g. Fig. 23: SF28258). Among the most impressive shell artefacts are polished and
carved sections of Fasciolaria trapezium , used to make large discs of unknown function (Fig. 24).
Discovered during the Dubai Municipality excavations, these artefacts have parallels as far afield as the
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‘industrial’ quarter of Tayma in north-western Saudi Arabia (al-Hajri, 2006 : pl. 3.11.c). The presence of
semi-processed/undecorated examples of these artefacts at Saruq al-Hadid (Fig. 24: SA6805, SA6822)
suggests that they were being manufactured at the site. Other elaborate carved shell artefacts with
coloured inlays (see Fig. 3: SF29939) from the SHARP excavations have close south-eastern Arabian
parallels (e.g. Hartnell & Barker, 1999).

Figure 23.
Open in figure viewer

Examples of beads and pendants from SHARP excavations at Saruq al-Hadid, including

examples manufactured of stone, seashell, eggshell, pearl, and artificial materials. [Colour figure
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Beads in general are plentiful across the site and are made from a variety of materials in addition to
marine shell, including ceramic, frit, ivory, bone, gold, glass, lead, eggshell and a variety of semi-precious
stones such as carnelian, agate, soft stone, alabaster and quartz (Fig. 23). The variety of materials and
the typological breadth of the bead assemblage are the subject of ongoing research, but the occurrence
on site of bead blanks (e.g. Fig. 23: SF20678) and unworked fragments of exotic semi-precious stones
suggests that beads were being manufactured at Saruq al-Hadid. Carved stone seals of pyramidal shape,
as known from other Iron Age sites in the region (e.g. Jasim, 2012 : figs. 110, 163; Stevens, 1992), are
also recorded in significant numbers from previous and ongoing excavations at the site.

Soft stone, ground stone, and chipped stone have been identified throughout the Saruq al-Hadid

can be viewed at http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full]

Figure 24.
Open in figure viewer

Examples of finished and semi-processed shell artefacts from Dubai Municipality excavations at

Saruq al-Hadid, most likely produced from the species Fasciolaria trapezium  (lower right).

Artefact GR12004 has very close parallels with a specimen from the site of Tayma in Saudi

Arabia (al-Hajri, 2006 : Pl. 3.11.c). [Colour figure can be viewed at http://onlinelibrary.wiley.com

/doi/10.1111/aae.12082/full]
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sequence. Complete soft-stone vessels, found within Horizons II–IV, tend to be relatively small bowls or
cups, with only the odd example of larger vessels. Ground-stone objects, particularly mortars, are found in
relatively small numbers throughout the sequence. Considering the remoteness (and weight) of the raw
material, this is not particularly surprising, but the relative dearth of hammer stones, which are potential
indicators of metallurgical as well as chipped-stone processing, is notable, particularly in Horizons I–III.
The vast majority of the chipped-stone assemblage derives from Horizon IV and ongoing studies of this
interesting late assemblage offer the prospect of expanding the known lithic traditions from the region
(Uerpmann M., 1992 ; Charpentier, 2008).

Saruq al-Hadid sits on the fringe of current understandings of Arabia's later prehistory, a seemingly unique
Iron Age ritual/industrial site in an isolated desert location, characterised by a superabundance of
artefactual remains reflecting a variety of poorly understood human activities. Ongoing research by Dubai
Municipality and its collaborators is helping to bring the site into clearer focus.

This research serves not only to generate new understandings, but also to challenge several conceptions
of the site and its significance. Firstly, as recognised clearly in some previous research (Herrmann et al.,
2012) but glossed over elsewhere (Nashef, 2010), Saruq al-Hadid is not only an Iron Age site. Although
the early Iron Age witnesses a dramatic change in the nature and intensity of human activities there,
Saruq al-Hadid was a ‘persistent place’, regularly (re)occupied from the Umm an-Nar period into the early
Iron Age, with additional evidence of earlier use in the Hafit period (Herrmann et al., 2012 : table 1) and
possibly later use from the late first millennium BC until the early Islamic period. The site therefore has
significance for understanding south-eastern Arabia's past in all these periods, and the continuity of
exploitation of the desert zone across the Umm an-Nar/Wadi Suq transition is particularly significant given
the dearth of known second-millennium BC settlements in inland oases across south-east Arabia
(Al-Jahwari, 2009 ; Häser, 2010 ; Carter, 2009).

Secondly, during the millennia of its occupation, Saruq al-Hadid was neither geographically nor culturally
isolated, although it may well have been regarded as ‘liminal’. Despite being located a significant distance
into the northern extension of the Rub’ al-Khali, regional surveys (Nashef, 2010 : fig. 2; Casana et al.,
1997 ; Al-Khraysheh & An-Nashef, 2007 ; Qandil, 2003) indicate nearby occupation not only in the
Neolithic period, when the mid-Holocene Climatic Optimum supported more easily habitable landscapes
across Arabia, but also during the Bronze and Iron Ages. Sites such as Al-Ashoosh and Al-Sooq were well
within a day's travel of Saruq al-Hadid, with others in the corridor north of Al-Ain (Al-Tikriti, 2010) a little
further afield. The fact that the material remains from Saruq al-Hadid in most respects fit comfortably into
local material typologies for the Bronze and Iron Ages, and that material from multiple local production
centres found its way to Saruq al-Hadid, indicates that the site was tightly integrated into the wider Iron
Age settlement, production and ritual systems of the region.

Thirdly, Saruq al-Hadid is not unique. The recently discovered site of As-Safah in Oman (Genchi, Giardino
& Castelluccia, 2013), also characterised by abundant early Iron Age copper-base artefacts and
production remains and stone-lined hearths in a desert fringe location, provides a direct, albeit less
materially diverse, comparator for Saruq al-Hadid.

Nevertheless, the breadth of material remains and activities attested at Saruq al-Hadid in the early Iron
Age continue to differentiate it from most contemporary settlements and even from production sites such
as As-Safah. In addition to copper metallurgy, Saruq al-Hadid witnessed the deposition of large quantities
of iron and gold (alongside smaller amounts of silver and lead), the production of many thousands of beads
of shell, carnelian, agate and other semi-precious materials, and the working of organic materials including
animal bones, shell, hides and wood in cultural contexts characterised by pervasive ritual or cultic
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symbolism.

Like other persistent places (e.g. Shiner, 2009), the long-term episodic use of Saruq al-Hadid appears to
have been mutually reinforced by both natural and cultural elements. Key natural resources found at Saruq
al-Hadid include water, wind and fuel, in the form of desert shrubs and trees, which appear to have been
more abundant in the past. It is clear that shallow surface water was available there in antiquity, either
through wells (Qandil, 2003 ; Nashef, 2010) or as ‘perched water’ accumulated at the base of the local
dunes, which Wilkinson (1977 : 52–54) has described as key to the seasonal summertime occupation of
the desert zone by Bedouin groups in the recent past. This water attracted wild animals to the area, which
were regularly and successfully hunted by the occupants of Saruq al-Hadid, particularly in the second
millennium BC. Water and associated perennial and seasonal vegetation also supported the grazing and
browsing of herds of domesticated sheep and goat (and later camels) as a part of the pastoral cycle. Later
smelting and metalworking activities of the early Iron Age may have relied on locally available wood from
desert trees and shrubs, and were aided by prevailing desert winds.

These seasonal or cyclical subsistence and production activities would have evoked strong individual and
communal memories, buttressed and made manifest by the increasing accumulation of material residues at
the site over time (cf. Hull, 2014 : 173). Continual return to the site and the undertaking of various
activities there represented an opportunity for the construction and negotiation of community identity and
for acts of social production and reproduction that, as typical for non-literate societies, incorporated a
strong symbolic and ritual component. It is interesting to consider the parallels between the genesis of
persistent places and the concept of ‘pilgrimage’, which has been identified as a key structuring agent for
ancient Arabian societies generally (McCorriston, 2011) and south-eastern Arabian Iron Age society in
particular (Magee, 2014 : 237–240). Such comparisons allow the consideration of Saruq al-Hadid as
significant beyond the level of any specific community, as a persistent place where multiple groups may
have come together.

Such a perspective might help to understand the aspect of the site that most confounds interpretation—its
superabundant but dispersed distribution of early Iron Age material remains. Simple explanations relying on
taphonomy or site abandonment to explain this situation are unconvincing, nor is it easy to characterise
the overall deposition pattern as a palimpsest of multiple individual episodes of storage or hoarding. For
example, hundreds of fragments of tiny gold and silver artefacts and raw material appear to have been
deposited across the site, as individual pieces and small clusters, in mobile dune contexts that could have
buried them and made them virtually unrecoverable in a matter of days or weeks. Similar distributions of
copper and ferrous artefacts and residues, of bead blanks and semi-finished beads and of organic remains
could be cited. These behaviours make it difficult to interpret Saruq al-Hadid as a simple ‘production’ or
‘industrial’ site, despite its copious evidence for production activities. Production sites are normally
characterised by an abundance of residues  of production, but not of the semi-products or finished
products themselves, which were valuable and therefore tended to be removed or exchanged for use
elsewhere. If the artefacts from Saruq al-Hadid were intended for use or exchange, why were they left at
the site? It appears that in the early Iron Age people repeatedly returned to Saruq al-Hadid to engage in a
range of craft activities, which incorporated the intentional deposition of at least some of the material
being produced.

Removing costly materials from circulation is ethnographically and archaeologically well documented
around the world (e.g. Wengrow, 2011; Bradley, 1990 ; Rappaport, 1968) and is a significant point of
reference in mortuary and performance theory (e.g. Laneri, 2008). The topic deserves far more attention
than this publication allows space for, but it is worth noting that Horizons I–III include numerous examples
of objects either in pieces (for example, the numerous pieces of bone and wood handles) or deposited
after having been made non-functional, as in the case of daggers bent to nearly 90 degrees. Thus, the
disposal patterns recorded at Saruq al-Hadid may potentially speak to the deliberate ‘decommissioning’ of
artefacts, and their fragmentation may offer insights into social relationships and identity in Iron Age south-

Recent archaeological research at Saruq al-Hadid, Dubai, UAE - Weeks... http://onlinelibrary.wiley.com/doi/10.1111/aae.12082/full

39 von 40 14.01.2018 17:08



References

Browse Publications

Browse by Subject

Resources

Help & Support

Cookies & Privacy

Terms of Service

About Us

Wiley Job Network

Advertisers & Agents

Powered by Wiley Online Library Copyright © 1999 - 2018 John Wiley & Sons, Inc. All Rights Reserved

Go To
eastern Arabia (Chapman, 2000 ; Brittain & Harris, 2010).

As commonly observed historically and ethnographically (e.g. Killick, 2004 ; Dobres & Hoffmann, 1999 ;
Budd & Taylor, 1995 ; Reid & MacLean, 1995), in traditional societies technological activities were deeply
socially embedded and intersected with spheres of ritual, political and economic action. Such approaches
challenge a simple interpretation of Saruq al-Hadid as an ‘industrial site’ and demand that we consider
belief systems as affecting all aspects of the activities undertaken there, not just as related to ‘ritual
objects’ such as snake figurines or snake appliqué pottery (Insoll, 2004 : 154). Magee (2014 : 238; also
Benoist et al., 2014) is therefore correct when he notes that sites such as Saruq al-Hadid, al-Qusais,
Masafi and Bithnah provide evidence for ‘a functional link between trade, ritual practice and the production
of bronze’ in Iron Age south-eastern Arabia. Saruq al-Hadid also introduces productive activities other than
metallurgy into these considerations, and highlights the production of material that never seems to have
been intended for quotidian use or exchange, and/or the removal of such material from circulation.
Although we remain far from a clear understanding of the activities undertaken at Saruq al-Hadid, let alone
of a contextual or ‘thick’ description of the site and its inhabitants, it is clear that any reasonable
interpretation of the productive activities undertaken there will depend on an understanding of the broader
material, social and ideological systems of Iron Age south-eastern Arabia, each element of which derived
meaning from the others.
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