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1. Introduction

The joint field investigations of the Austrian
Archaeological Institute  (OeAl), Austrian
Academy of Sciences (OeAW), the Romisch-
Germanisches Zentralmuseum Mainz (RGZM),
Leibniz Research Institute for Archaeology, and
the Sharjah Archaeology Authority (SAA) at
Kalba (Emirate of Sharjah, UAE) were conducted
between October 31th and November 30th in 2022.

In August 2022, the site was affected by a flooding
event resulting from massive rain fall. All trenches
were filled with water entering the site from nearby
gullies, which is why cleaning and preparation
activities were necessary before starting the
planned work of the campaign.

The excavations took place in different areas inside
the fenced area of the site (Fig. 1). The main aim of
the 2022 field season at Kalba was the continuation
of the excavation in trenches E1-2 outside the
Early Bronze Age ditch area to investigate layers
below the documented Mud-brick complexes 1-3
belonging to the ditch (see Schwall et al. 2022a,
332-335, Fig. 3, 5; Schwall et al. 2022b, 57-58).

Additionally, excavations were conducted in
small-scaled trenches by the Sharja Archaeology
Authority in the course of planned construction
activities in the north-eastern and eastern part
of the fenced area to clarify whether there are
structures hidden underneath the surface. The
trenches offered us the opportunity to gain more
information of the sites’ general dimensions.
Together with our colleagues two activity zones
detected in CT-N1 and CT-E1 were investigated in
detail.

Beside excavations at Kalba (K4), the systematic

geo-archaeological field survey was continued.
Based on evidence for on-site stone vessel
manufacturing (see Schwall et al. 2022b, 59),
the survey focused on potential local as well as
regional rock sources used for the production
of these types of vessels. The assessment of the
significance of specialized craft activities at Kalba
could add an important economic aspect to this
favourable trading node. As such the importance
of mineral resource procurement and related
crafting activities at Kalba become more and more
apparent.

2. Excavations conducted in 2022

The excavations were continued in trenches E1-2
outside the Umm an-Nar tower construction to
reveal more information about the related ditch
(Fig. 1). Small-scaled investigations were also
performed in the construction trenches CT-N1 and
CT-E1.

2.1. Trench CT-N1 (Plan 1)

In trench CT-N1 (2 x 2 m; see Fig. 1), an activity
zone was uncovered, consisting of an occupation
level (SU 601) with four fireplaces situated in the
southern (no. 14: SU 602 with IF SU 609; no. 15:
SU 603 with IF SU 610), north-western (no. 16:
SU 604-607 with IF SU 611) and north-eastern
part (no. 17: SU 608 with IF 612). Fireplace
17 was detected mainly in the eastern profile,
however, charcoal and stones with traces of firing
are indicating remains of the installation associated
with the occupation level. In contrast to fireplace
16, which was lined by stones (SU 606-607), the
fireplaces 14, 15 and 17 were simple, roughly oval-
shaped pit constructions. Additionally, after the
excavation of the filling, the outline of fireplaces
14 (Fig. 2) and 15 indicate that they were accessed
from the east because of a shallower part, which
slopes into a deeper rounded area in the west.
Access from the eastern direction can also be
assumed for fireplace 16 (Fig. 3).

Regarding the use of the installations, the
components found in the filling of fireplaces 14
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and 16 indicate different purposes. Beside small-
sized stones, which were part of the filling of
all installations, fireplace 14 was dominated by
a huge amount of cracked and burned shellfish
remains between the charcoal, predominantly the
brackish-water snail Terebralia palustris (Fig. 4).
Additionally, a melting residue indicating possible
copper production was found inside the pit filling.
In contrast, the filling of fireplace 16 contains
almost exclusively charcoal, however, again a
copper-based melting residue was found together
with burned remains at the edge of this fireplace.

Preliminary, the components of these fillings
suggest different functions of the installations
whereas fireplace 14 indicates a multifunctional
use, mainly cooking but also metallurgical
activities. The different construction of fireplace
16 with a stone reinforcement and a copper-
based residue suggest a possible exclusive use for
metallurgical activities.

A pottery sherd found on the occupation level
with a painted flower motif with dots (Fig. 5.3)
suggests a Wadi Suq dating in the 2nd millennium
BC in analogy with a pottery fragment showing
interspersed dots as a decorative filling element
found at Tell Abraq (cf. Potts 1990: 92, fig. 113;
94-95, fig. 115.3). Absolute dates gained from
charred remains of the fireplaces will help to
secure the chronological position.

2.2. Trench CT-E1

Trench CT-E1 (5 x 2 m; see Fig. 1) is located east
of the site. Remains of an isolated fireplace (no.
18: SU 613 with IF SU 616) were detected during
the excavations of the SAA (Fig. 6).

Aburned layer visible in the profile represents most
probably the occupation level of this installation.
The approximately round pit was filled with a grey
ash layer covering several layers of small-sized
stones situated on the bottom of the pit.

No datable material was recovered from the pit,
but this installation resembles already excavated
pits in trench E2, which can most probably be
dated to the Iron Age II period (see Schwall et al.
2022b: 56, 69, plan 1).
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2.3. Trenches E1-2

The excavation in trenches E1-2 was continued.
Due to the above-mentioned flooding event
the uppermost layers of the Iron Age I retaining
wall and ditch construction exposed in 2021 (see
Schwall et al. 2022b: 56-57, 70-71, plan 2-3)
have not been preserved. Additionally, the Mud-
brick complexes (MBC 1-2; see Schwall et al.
2022b: 57-58, 71-73, plan 3-5) situated below
were affected, which is why the remains of the
walls were excavated and recorded in detail to gain
more information about these constructions.

* Mud-brick complex 1 (Plan 2)

Architectural remains of MBC 1 were attested
especially in the profile underneath the Iron Age
I ditch construction (see Schwall et al. 2022b: 71,
plan 3), which could now be exposed in its fully
preserved dimensions in the profiles and inside the
trench (SU 531). The recorded evidence supports
the reconstructed width of about 3 m. Pottery
found inside the mud-bricks (Fig. 5.4) confirms
that material of Early Bronze Age occupation
layers was used for the construction of the wall,
however, the assignment to the Early or Middle
Bronze Age period must remain open. Due to the
lack of datable material from the surface level
of this structure, stratigraphically, a construction
during Middle Bronze Age times using material
from older occupation layers cannot be excluded.

* Mud-brick complex 2-3 (Plan 3 & 4)

Mud-brick complex 2 was investigated in detail,
too, which clearly dates to the Early Bronze Age
period based on absolute dates from the associated
occupation level (SU 550) and a levelling layer
situated above (see Schwall et al. in print: fig.
8b, 55254-55255). The remains of this wall were
already detected in 2021 and the western part of
the wall tilts steeply towards the east (see Schwall
et al. 2022b: 58, 71, plan 1, 73, plan 5). This year
we had the opportunity to excavate the eastern part
of MBC 2. During the excavation it turned out that
the stone structure (SU 555) follows the course of
the wall (SU 14=15), which had a width between
1.8 and 1.6 m.

Interestingly, a levelling layer (SU 17=554) was
recorded between the stone wall and the lowest
row of mud-bricks suggesting an adjustment of the




level during the construction process or a reuse of
an older structure. The assumption that the stone
structure possibly belongs to older occupation
layers was already raised in 2021 (see Schwall et
al. 2022b: 58). However, it was not clear if this
structure can be connected with the exposed Early
Bronze Age retaining wall or not. Beside the stone
sizes and the course of this structure, a radiocarbon
date (Schwall et al. in print: fig. 8b, 55256) from a
levelling layer (SU 553) situated east of the stones
(SU 555) corresponds to dates associated with the
construction of the ditch and the later use of the
area (see Schwall et al. 2022a: 332, fig. 3), which
does not contradict this assumption. To answer
this question of a possible exterior Early Bronze
Age retaining wall, the level of the ditch interface
in the deep test pit was followed to the north and
expanded to the east where MBC 2 was cut in
the south. It turned out that the stone structure of
MBC 2 ends after two layers and has to be seen in
context of the wall construction (SU 14=15).

Below the wall the already known occupation level
(SU 55) of MBC 3, which was associated with a
fireplace area (see Schwall et al. 2022a: 334, 336,
fig. 6), was detected and followed by an extended
filling taken from settlement layers indicated by
mud-brick debris and pottery (Fig. 5.1).

= Early Bronze Age ditch (Plan 4)

The filling (SU 614=615) with a thickness of up
to about 2 meters is sloping from the east to the
west and can be separated from cut off bands
characterized by small-sized stones (SU 618),
which possibly represent geological layers (Fig.
7). The clayish band in the profile indicates the
interface (SU 619) of the ditch construction.
Interestingly, this band is not continuing to the
east profile and stops at an impression of a stone.
Due to the interface, which we could follow from
the east to the west, the assumption that we have
reached the eastern border of the ditch is obvious.
The stones of the exterior retaining wall were most
probably taken and reused during the levelling
process of this area in contrast to the interior wall,
which has been kept in use to ensure stability
of the inner area with the tower construction
situated upon. This assumption is supported by
layers visible in the east profile (Fig. 8). The ditch
filling can clearly be separated by an irregularly
shaped surface (SU 617) belonging to the former

construction layer of the Early Bronze Age ditch
from which the stones of the wall were most likely
extracted.

Thus, the remains of the Early Bronze Age
ditch construction can be reconstructed in its
fully preserved dimensions with a depth of
approximately 3.5 and a width of 5.7 meters.

Although we have only excavated a small part
of the site so far, the excavated structures clearly
show large-scaled transformations of the site’s
inner spatial arrangement within its 300 years
occupation between 2300 and 2000 calBC during
the Umm an-Nar period (Fig. 9).

2.4. Material Studies

In total, 12328 finds were recorded during the
excavation. The majority of the assemblage
comprises of pottery (12258 sherds including
1190 diagnostic pieces) and faunal remains. Due
to cleaning activities after the flooding event, a
huge amount of pottery was collected. During
this campaign we started to classify the sherd into
diagnostic and non-diagnostic. During this effort,
we counted 11130 sherds (7 boxes each 75 1 with
a total weigh of ca. 175 kg) and 941 diagnostic
pieces so far. Additionally, grinding stones (7),
small finds (23) and botanical samples (31) as well
as objects related to metallurgical activities (9)
were recovered from the occupation layers.

Of special interest is material, which was recovered
from a sealed Early Bronze Age levelling layer
(SU 530) positioned directly upon MBC 2. Beside
pottery (Fig. 5.2), a small metal object (possible a
part or a needle or awl) and metal slags (Fig. 10)
as well as a small piece of copper ore and a yet
undetermined soft-stone were recovered pointing
to the various crafting activities performed at the
site already during the Early Bronze Age period.

Moreover, the recording of the stone vessel
fragments found at Kalba during the former and
our renewed excavations were continued. In total
the assemblage comprises of 100 objects after
this campaign. For a detailed documentation
of the fine filigree incised decoration and the
production technique, the items are recorded using
photogrammetry as basis for 3D models of the
objects. So far, 64 stone vessel fragments have
been documented.
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3. Geo-archaeological survey

This year’s geo-archaeological investigations
focused on lithic raw materials suitable for stone
vessel production. As indicated by our preliminary
results, on-site production of such objects is
evident at Kalba (Schwall et al. 2022b: 59, 66,
fig. 8). Recently conducted scientific analyses
revealed metamorphic rocks belonging to the
green schist facies bound to ophiolitic complexes,
which occur in the Al-Hajar mountains and their
foothills west of Kalba as dominating lithologies.
The area to be investigated could be well-defined
according to the geological map of the Ministry of
Energy (2006).

Immediately west of Kalba occur basalt formations
succeeded by gabbros and harzburgite further to
the west. Within these rock units metamorphic
sequences are frequently intercalated (Fig. 11).
These metamorphic products of basalt, gabbro, and
harzburgite display significantly softer textures
than their original parent rocks and are, therefore,
suitable for carving and consequently to produce
stone vessels.

The most important results of the 2022 geo-
archaeological survey can be summarised as
follows:

» The Wadi Ham between Masafi and Al Bithnah
marks a geological fault zone separating gabbro
units in the south and harzburgite in the north.
In this area several locations display suspicious
holes and pits in the harzburgite which were
further investigated. The closer examination of
some of these features revealed unambiguous
evidence for quarrying and mining activities
(Fig. 12-13). Anthropogenically unaltered
areas also provided a hint towards the goal of
the quarries, which are head-sized brownish
nodules of most likely metamorphic harzburgite
(Fig. 14). This observation requires further
mineralogical investigations. However, first
experiments illustrate that this raw material is
perfectly suitable for carving.

» Following the smaller Wadi Diftah east of Masafi
revealed the same lithological conditions with
such brownish nodules abundantly distributed
in gravels weathered out of the primary deposits.
Additionally, greenish yet undetermined but also
soft-stone material was found imbedded into
massive conglomerates lining the Wadi Diftah.

* In closer vicinity of the site of Kalba we targeted
metabasalt and metagabbro. Both raw material
varieties were detected in a maximum distance
of approximately 10 km. Samples were taken
from a hill at Tarif and the vicinity Al Aqdah.

The results of our survey and planned analyses
including archaeological material from Kalba
will allow us to answer questions relating to raw
material procurement strategies and stone vessel
production. The resulting database will be made
accessible for researchers in the region and holds
the potential of a valuable research tool in the
future.

4. Conclusion

The fieldwork at Kalba revealed important results
about the dimensions of the Early Bronze Age
ditch construction and the later use of this area
witnessing large-scaled transformations of the
inner spatial arrangement during the Umm an-Nar
period. Moreover, the excavations conducted in
CT-N1 and CT-E1 confirm occupation traces in the
wider area of the settlement.

The geo-archaeological survey provided important
data on the procurement of suitable metamorphic
rock sources located in the regional and local
supply zone of the site for the production of stone
vessels. These results combined with material
studies on stone vessel fragments found at
Kalba will contribute to the re-assessment of the
crafting and trading activities of the Prehistoric
coastal communities in this region. This is
strongly supported by the additional evidence of
metallurgical activities, chipped stone objects,
as well as the possible production of beads and
pendants, which highlight the specialised character
of crafting at the site. Therefore, the inhabitants of
Kalba can be best characterised as a multi-crafting
trading communities.
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Fig. 1: Architectural plan of Kalba including the location of the trenches investigated in 2022. Archaeological
remains were detected in CI-N1, CT-E1, and E1-2.

(map: OeAW-OeAl/M. Bérner)

Fig. 2: Interface of fireplace 14 detected in the south of trench CT-N1.
(photo: OeAW-OeAI/F. Ostmann)
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Fig. 3: Interface of fireplace 16 detected in the northwest of trench CT-N1.
(photo: OeAW-OeAI/F. Ostmann)
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Fig. 4: Fragments of cracked brackish-water snails (Terebralia palustris) recovered from the filling of fireplace 14.
(photo: OeAW-OeAI/F. Ostmann)
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Fig. 5: Selection of pottery recovered from trench CT-N1 (3: KAL22/601/1/1) and sealed Early Bronze Age layers in
trenches E1-2 (4: KAL22/531/1/14; 2: KAL22/530/1/17; 1: KAL22/614/1/2)
(graphic: OeAW-OeAI/D. Blattner; photos: OeAW-OeAl/M. Bérner, Ch. Schwall)

Fig. 6: Remains of fireplace 18 detected in the trench CT-E1. The arrows indicate the assumed associated
occupation level.
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Fig. 7: The Early Bronze Age ditch cutting older layers characterised by small-sized stones (compare Plan 4).
(photo: OeAW-OeAI/F. Ostmann)

Fig. 8: Lower part of the east profile of the deep test pit (compare Plan 4).

Fig. 9: View from the northeast on trenches E1-2 showing the massive Early Bronze Age retaining wall constructed
of stone (back) and the mud-brick wall of MBC 2.
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Fig. 10: Metal objects found in sealed Early Bronze Age contexts (1: KAL22/530/5/1; 2: KAL22/530/5/5; 3:
KAL22/530/5/3; 4: KAL22/530/5/2; 5: KAL22/530/5/4)
(photo: OeAW-OeAI/F. Ostmann)

Fig. 11: Metamorphic zone within harzburgite between Masafi and Al Bithnah in the Wadi Ham.
(photo: OeAW-OeAl/M. Brandl)

Fig. 12: Quarry traces within harzburgite in Wadi Ham.
(photo: OeAW-OeAl/M. Brandl)

Imported and local Cylinder Seals in the Oman Peninsula




i

Fig. 13: Mining traces in harzburgite exposed in the course of railroad constructions in the Wadi
Ham. (photo: OeAW-OeAl/M. Brandl)

Fig. 14: Raw material suitable for stone vessel production in themetamorphic matrix.
(photo: OeAW-OeAl/M. Brandl)

tomch cr
Mmae B
maun eA

1511207
e e

Plan 1: Plan showing the detected activity zone with fireplaces in trench CI-N1.
(plan: OeAW-OeAl/M. Borner)
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Plan 2: Excavated remains of the MBC 1 in trenches E1-2.
(plan: OeAW-OeAl/M. Borner)
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Plan 3: Plan showing the remains of the MBC 2 with a stone structure (SU 555) supporting the
exterior part of the mud-brick wall in trenches E1-2.
(plan: OeAW-OeAl/M. Bérner)
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Plan 4: North and east profile of the deep test pit showing a section of the Early Bronze Age ditch construction.

(plan: OeAW-OeAI/M. Borner)
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