Journal of Archaeological Science: Reports 33 (2020) 102479

journal homepage: www.elsevier.com/locate/jasrep

Contents lists available at ScienceDirect

Journal of Archaeological Science: Reports

SCIENCE:

Reports

Cyprus and Sardinia in the Late Bronze Age: Nuragic table ware at Hala

Sultan Tekke

Check for
updates

Maria G. Gradoli”, Paula Waiman-Barak™“', Teresa Biirge”, Zachary C. Dunseth™*, '
Johannes H. Sterba’, Fulvia Lo Schiavo®, Mauro Perra”, Serena Sabatini', Peter M. Fischer” "

# COMET-Valorizzazione Risorse Territoriali S.a.s., Via Puccini 61, Cagliari, Italy

Y Sonia and Marco Nadler Institute of Archaeology, Tel Aviv University, P.O. Box 39040, Tel Aviv 6997801, Israel
© Department of Maritime Civilizations, Recanati Institute of Maritime Studies, The Leon H. Charney School of Marine Sciences, University of Haifa, 199 Abu Khoushy Ave.,

Haifa 3498838, Israel
9 OREA, Austrian Academy of Sciences, HollandstrafSe 11-13, 1020 Vienna, Austria

€ Joukowsky Institute for Archaeology and the Ancient World, Brown University, 65 George St., Providence, RI 02912, USA

f Atominstitut, Technische Universitit Wien, Stadionallee 2, 1020 Vienna, Austria

& Former Archaeological Superintendent, Ministry for Cultural Heritage, Via del Collegio Romano, 00186 Roma, Italy

" Civico Museo Archeologico “Su Mulinu”, Piazza Risorgimento 7, 09020 Villanovafranca, Italy

i Department of Historical Studies, University of Gothenburg, Renstromsgatan 6, 41255 Goteborg, Sweden

ARTICLE INFO ABSTRACT

Keywords:

Eastern Mediterranean archaeology
Late Bronze Age

Sardinian/Nuragic table ware

Hala Sultan Tekke, Cyprus
Provenance studies

Petrography

NAA

In the course of the Swedish excavations at Hala Sultan Tekke, Cyprus, table ware and domestic pottery of
unknown provenance were discovered in offering pits dating to the 13th century BCE. These vessels comprise six
hand-made and black burnished vessels, all of which have close typological parallels in the Nuragic culture of
Sardinia. Comparative petrographic investigation confirmed their Sardinian provenance. Other archaeometric
analyses include FTIR on the Cypriot and Sardinian material, and NAA on the Sardinian vessels from Hala Sultan
Tekke. These vessels further extend the nature of intercultural relations of the site, which comprise a vast area
including the Aegean, Anatolia, the Levant and Egypt. The paper presents the archaeometric results and briefly

discusses their implication for Cypro-Sardinian connections in the Late Bronze Age.

1. Introduction

The connection between the Late Bronze Age Nuragic culture on
Sardinia and Cyprus (Fig. 1) has been demonstrated by numerous Cy-
priot oxhide ingots of copper reported from Sardinia, which to date are
known from around 40 Sardinian sites (Fig. 2; Lo Schiavo, 2018). Vice-
versa, the first Sardinian imports to Cyprus were identified only re-
cently comprising transport vessels from Pyla-Kokkinokremos
(Karageorghis, 2011, 89-91; Bretschneider et al., 2015, 2017). The
nature and extent of the connections between the two islands, which
are approximately 2200 km apart as the crow flies, are much-debated
(e.g. Lo Schiavo et al., 1985, 2009; Lo Schiavo, 2012, 2018; Lo Schiavo
and Campus, 2013; Russell and Knapp, 2017).

The primary aim of this paper is the petrographic investigation of
imported table and domestic wares discovered at the Late Cypriot
harbour city of Hala Sultan Tekke (henceforth HST). The vessels from
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HST have no counterparts in the local and eastern Mediterranean
ceramic repertoires but — based on typological and production tech-
nology grounds — they are identical with Sardinian-produced pottery.
The implications of the identification of these table ware vessels as
imports from the Nuragic culture will briefly be discussed in this paper
to shed further light on the far-reaching cultural, social and economic
interactions of the two islands in terms of agents, navigation systems
and routes.

In order to provenance the vessels from HST, which were primarily
classified as Nuragic, five black burnished vessels were analysed by
petrography. Only virtually complete vessels and fragmentary vessels
which allow the reconstruction of the general shape for comparison
with Sardinian counterparts were chosen. Additional sherds from HST
of possible or likely Sardinian provenance were excluded because the
vessel shape could not be reconstructed which prevented the classifi-
cation based on visual criteria.
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Fig. 1. The position of Sardinia and Cyprus in the Mediterranean; drawing by P. Waiman-Barak.

The analysed assemblage from HST consists of three hand-made
black burnished bowls with rounded bases, interior grooves and vesti-
gial handles (Fig. 3:2-4; N11 in Fig. 3:1 was not analysed due to export
restrictions); one small black burnished hemispherical bowl with ves-
tigial handle (Fig. 3:5); and a vessel of the same production technique,
the shape of which resembles a cooking pot (Fig. 3:6). Petrographic
data for comparisons between corresponding Cypriot and Sardinian
assemblages are presented. In addition, neutron activation analyses
(NAA) of the material from HST were carried out for future compar-
isons with Nuragic samples from Sardinia. The Sardinian material could
not be analysed with NAA because of export restrictions at the time of
this study. Finally, Fourier transform infrared spectroscopy (FTIR) was
performed on Sardinian and Cypriot assemblages. The results of NAA
and FTIR can be found online in the Supplementary information.

2. Archaeological contexts
2.1. Hala Sultan Tekke

The city of HST on the south coast of Cyprus was founded at the end
of the Middle Cypriot Bronze Age around 1650 BCE (Fischer and Biirge,
2018a). HST flourished mainly in the Late Cypriot II (LC II) period until
its final destruction and abandonment in the first part of the LC IIIA, i.e.
in absolute terms from approximately 1500 to 1150 BCE. Initial mag-
netometer and georadar surveys indicate that the settled area is at least
23 ha, if not larger.

During the Late Bronze Age, the city was a major trade centre in the
eastern Mediterranean, attested by a wide range of imported goods
from the Aegean, Anatolia including Troy, the Northern and Southern
Levant, and Egypt (Fischer and Biirge, 2018a). In addition to trade, the

city’s wealth was based on intra-urban copper production and the
manufacture of purple-dyed textiles. This is evidenced by tons of copper
slag and ore (Fischer and Biirge, 2018b, 59), numerous tools for the
production of textiles and hundreds of kilograms of murex shells for the
production of purple dye (Fischer and Biirge, 2018a).

Since 2014, six almost complete black burnished vessels — five bowls
and a vessel whose shape resembles a cooking pot — have been dis-
covered from the roughly two hectares suburban Area A where burials
and other ritual activities took place. This area is located to the east of
the city, just outside the city wall and close to the famous mosque Umm
Haram of HST (see also Fischer and Biirge, 2018a, 5, Fig. 1.5). Ex-
tensive geophysical surveys revealed over one hundred magnetic
anomalies in this area, of which the subsequent excavations have so far
identified 7 tombs, 15 offering pits and 22 wells. The rich contents of
the tombs and offering pits reflect the wealth of the inhabitants of Hala
Sultan Tekke (Fischer and Biirge, 2017; Fischer, 2019a, b).

The analysed vessels derive from three offering pits located close to
tombs: Pits B, Z6 and Z7. These offering pits, either circular or 8-
shaped, closely resemble each other in terms of structure and deposited
material, and can all be dated to the LC IIC (13th c. BC). This date is
based on several Mycenaean imports of LH IIIB date from the same
contexts (e.g. Fischer and Biirge, 2015, 46, Figs. 25a, b; cf. also nu-
merous radiocarbon dates from HST in Wild et al., 2019). Four of the
bowls are almost identical in shape and surface treatment: they are
shallow with an internal groove below the rim with one vestigial handle
and a black burnished surface (Fig. 3:1-4). The fifth bowl is hemi-
spherical, displaying a similar vestigial handle (Fig. 3:5). Among ad-
ditional fragments of likely Sardinian provenance is the upper part of a
cooking pot-shaped vessel from Pit Z6 (Fig. 3:6).

The standardised shallow bowls have rim diameters of 10-12 cm,
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Fig. 2. The distribution of oxhide ingots in Sardinia; drawing by L. Tocco.
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Fig. 3. Nuragic vessels from HST; drawings and photographs by T. Biirge.
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Fig. 4. Nuragic bowls from the Nuraghe Arrubiu Tower A (1-5) and Tower C (6-10); drawings by G. Pisano.

heights of 3.8-4.2 cm and their capacities to the rim are 0.13-0.17 1.
The hemispherical bowl has a rim diameter of 10 cm and a height of
6.5 cm with a capacity of 0.35 1. All of the vessels are hand-made and
hard-fired (see details on the firing temperature, in average 600-700 °C,
in the Supplementary information), and display an almost black, hor-
izontally burnished surface with a high, metal-like, lustre which was
achieved by smoothing the surface with a hard tool before firing.
Macroscopically, the average fabric is very dark grey to almost black
with a matrix containing a medium number of fine to medium coarse
voids and a medium number of mainly white inclusions of fine to
medium-fine size.

2.2. Sardinia

The shape of the shallow bowls from HST, especially those with
internal groove and vestigial handle (Fig. 3:1-4), is alien to the Cypriot
and eastern Mediterranean pottery repertoires. Identical shapes, in local
terms “scodelline a risega interna”, are known from the Nuragic culture
of Sardinia (Fig. 4; Types 240-242 in Campus and Leonelli, 2000,
184-185, 218, pl. 113, types 240-242; Leonelli, 2006, 379-381, Fig. 1,
nos. 18, 19). The type is most common in central and southern Sardinia
(see distribution in Fig. 5) in the Recent Bronze Age 2 (c. 13th-first half
of 12th c. BC; i.e. synchronous with LC IIC-IIIA1; see Ugas et al., 2004,

400, tab. 1; new dates discussed by Lo Schiavo and Perra, 2018, 62,
Table 5, who propose c. 1250-1200 BCE, i.e. LC IIC2). However, in
Towers A and C at Nuraghe Arrubiu-Orroli in central/south-eastern
Sardinia (see Fig. 4) they appear as early as in the Recent Bronze Age 1,
which in Sardinia starts approximately 1350 BCE (Perra, 2018, 33,
Fig. 4). After the 12th century BCE these bowls were no longer pro-
duced in Sardinia (Relli, 1994).

In contrast, the hemispherical bowl with vestigial handle (Fig. 3:5)
has a longer life span lasting from the Middle to the Recent Bronze Age
(c. 14th-12th c. BC) and has close counterparts in Mitza Purdia-Deci-
moputzu in southern Sardinia and in Kommos on Crete (Campus and
Leonelli, 2000, 187, 221, pl. 116:10-11, type 249 Scod. 37, var. A). The
best parallel to the larger vessel which resembles a cooking pot
(Fig. 3:6) is the “olla con orlo distinto svasato, forma panciuta”
(Campus and Leonelli, 2000, 485, 545, pl. 298, types 817-819 Ol
52-54).

The Sardinian counterparts of all six vessels are classified as Nuragic
Grey/Black ware, also referred to as Slate Grey ware, “grigio-ardesia”
(Ferrarese Ceruti, 1981, 606). This specific ware is mainly attested in
central and southern Sardinia and is especially frequent in Nuraghe
Antigori-Sarroch in the Recent and Final Bronze Ages (14th-10th c. BC;
see Giumlia-Mair and Lo Schiavo, 2018, 11), where it is also associated
with imported Mycenaean pottery (Lo Schiavo, 2013, 676-677).
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Fig. 5. The distribution of the shallow bowls with internal groove and vestigial handle (types 240-242) in Sardinia; drawing by M. Perra and G. Pisano.
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3. The geology of Cyprus and Sardinia: an overview

Cyprus and Sardinia have distinctive geological features (Figs. 6, 7).
In the heart of Cyprus is an uplifted area of oceanic crust of Cretaceous
age known as the ‘Troodos Ophiolite’ which affects the mineralogical
composition in sediments throughout the island (Fig. 6). Sardinia is an
original part of the Gondwana continent (Pre-Cambrian-Ordovician)
that, after the Alpine Orogeny (Jurassic-Oligocene) and the opening of
the south Tyrrhenian basin (Late Miocene), drifted away from Europe
and underwent a counter clockwise rotation reaching its current loca-
tion in the Mediterranean Sea (Fig. 7; Carmignani et al., 2015).

3.1. Cyprus
Cyprus is divided into three main geological regions (Fig. 6):

1. The Troodos Massif surrounded by the Circum-Troodos Sedimentary
Succession in the centre.

2. The Kyrenia range to the north.

3. The Mamonia complex to the west.

Ancient ceramic industries produced vessels using local clays from
the riverbeds, rock formations or soils rich in clay minerals (Robertson
and Woodcock, 1979; Kihler and Stow, 1998; Poole and Robertson,
1998; Cann et al., 2001; McCay and Robertson, 2012).

HST, located on the shore of the Larnaca Salt Lake was founded on
biocalcarenites and sands of the Athalassa Formation. Exposed nearby
is the Kalavasos Formation, composed of gypsum and chalky marls
(GSD, 1995). The Tremithos River, which transports clays, silts and
pebbles eroded from the pillow lavas, carbonate rocks and alluvial
deposits, flows through and carries fragments of the Ophiolite mixed

with calcareous rocks (Ghilardi et al., 2015). The Miocene Lefkara
Formation is characterised by calcareous microfossils (Robertson,
1998).

3.2. Sardinia

Sardinia presents, from a geological viewpoint, a history inclusive of
the most important global events that occurred over the last 540 Ma.
There are four main geological units (Fig. 7; Carmignani et al., 2015):

1. The Variscan basement.

The oldest rocks with paleontological records are limestones of
Cambrian-Lower Ordovician age which crop out in the south-west part
of the island. The large part of the Variscan basement consists of me-
tamorphic rocks (from a greenschist to an amphibolite facies) deformed
during the Early Carboniferous; a Permian-Carboniferous plutonic
batholith and dikes complex including leuco-granites, monzogranites,
granodiorites and tonalites.

2. The Permian-Oligocene platform.

When Sardinia was part of the south of Europe during the Mesozoic,
the opening of the Tethys ocean led to the deposition of a widespread
carbonate platform.

3. The Upper Oligocene-Upper Miocene Volcano-Sedimentary cycles.

Above the Variscan basement lies a thick Mesozoic-Cenozoic vol-

cano-sedimentary series containing continental, transitional and marine
deposits associated with the Oligo-Miocene calcalkaline volcanism,
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Fig. 7. The geology of Sardinia. Archaeological sites from which samples were taken are indicated by black circles; drawing by M.G. Gradoli.

mainly andesites (First Miocene Cycle); marine and continental deposits
with prevailing riolitic-dacitic volcanic rocks (Second Miocene Cycle);
continental deposits covered and partially interlayered with basaltic

lava flows (Third Miocene Cycle).

4. Quartenary deposits

The Quaternary is mostly represented by continental, lagoon and
marine-littoral deposits.

4. Methods

In addition to petrography which is presented in detail, FTIR on the
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Fig. 8. Plain White Wheel-made cup of the locally produced calcareous group at HST (L297-2) showing basaltic minerals, micas and iron oxides (photo, fresh break
and thin sections in XPL); photos by M. Creisher and T. Sokolsky.

Cypriot and Sardinian samples and NAA on the Cypriot samples (see
above) were also carried out (see Supplementary information which
also contains geological details on the identified Sardinian groups).
Five black burnished vessels from HST were thin-sectioned (30 pm)
and studied under plane (PPL) and cross-polarized light (XPL) using
either an Olympus BX51-P or a Brunel SP-300-P polarizing microscope,
equipped with a Canon 1100D camera following Whitbread (1989). The
thin sections were compared to approximately 400 unpublished
ceramic thin sections from HST (see examples on the Levantine Cera-
mics Project website: https://www.levantineceramics.org/sites/1597-
hala-sultan-tekke) and 700 Bronze Age ceramic thin sections from
Sardinia (Gradoli, 2012, 2015, 2016, 2019; see also Supplementary
information). The latter represents the most extensive petrographic
database available for Sardinia and includes ceramics from nine single
and composite Bronze and Iron Age Nuragic settlements (1700-800

Journal of Archaeological Science: Reports 33 (2020) 102479

BCE), three ritual caves (4200-1500 BCE), and one settlement in south-
west Sardinia (900-600 BCE).

In connection with the ongoing study of local clays and Cypriot
ceramics at HST reference clays were collected from the alluvial plains
north of HST, the banks of the Larnaca Salt Lake (i.e. the ancient har-
bour of the city) and from areas surrounding other key sites in Cyprus,
which provided ample data for comparison. In addition, five locally
produced Cypriot vessels were selected for comparative analyses.

Seventy Sardinian clays, from an average radius of 15-20 km sur-
rounding relevant archaeological sites (see Fig. 7) were sampled to
verify how clay sources were distributed within the modern landscape,
to assess their degree of natural variation, and to investigate functional
and cultural considerations of raw material sourcing by ancient potters
(Gradoli, 2019).
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Fig. 9. Bowl from HST (Fig. 3:4) representing the Sardinian Plutonic-Metamorphic Group. Note burnished surfaces, polycrystalline quartz and metasandstone grains

in thin section (XPL); photos by M. Creisher and T. Sokolsky.

5. Results

The particular geologies of Cyprus and Sardinia allow differentia-
tion between ceramic fabric compositions and technology typical of the
Sardinian and Cypriot productions, respectively. The complex geolo-
gical history in Sardinia intermingled several repetitive volcanic cycles
with plutonic, metamorphic, and sedimentary lithostratigraphic units
(Carmignani et al., 2015). Consequently, the same residual fluvial and
marine transported clays were used in a varied range of compositional
groups and classes (Gradoli, 2019).

5.1. Cyprus: Calcareous fabric with igneous derived minerals
The fabric is yellowish/green/red in PPL, silty, and foraminiferous

with some iron oxides. The silt (~10%) is composed mainly of calcar-
eous fragments, mica and minerals derived from igneous rocks, gypsum

10

and glauconite accumulations, and well-sorted fine calcareous sand
(~15% up to 250 um, Fig. 8). In most samples of this group the clay is
usually dark, with non-optically active foraminifera and other calcar-
eous components poorly preserved which suggests firing above 750 °C.
The co-occurrence of calcite and high-temperature calcium silicates in
the FTIR spectra suggests a slightly lower range of firing temperature
between 600 and 750 °C (see Supplementary information).

HST is located on the shore of the Larnaca Salt Lake, identified as
the silted port of the site abandoned in the late 12th century BCE
(Morhange et al., 2000; Devillers et al., 2015; Fischer and Biirge,
2018a). Affirming the local ancient environment, this group is the most
common fabric typical to the marine/brackish source at the foothills of
the Troodos. Although some of the volcanic and plutonic rocks of the
Cypriot Troodos Ophiolite have mineralogical compositions similar to
those from Sardinia, this does not lead to confusion since during the
Late Bronze Age these sources were used for specific Cypriot wares,
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Fig. 10. Bowl from Tower C, Nuraghe Arrubiu, Sardinia, characteristic of the Sardinian Plutonic-Metamorphic Group (thin sections in XPL); photos by M.G. Gradoli.

including cooking pots, Base Ring and White Slip wares (Vaughan,
1987; Hatcher, 2007; Dikomitou-Eliadou et al., 2016).

5.2. Sardinia

From a total of 488 ceramic samples, the characterization study of
the Sardinian Bronze Age ceramics permitted to identify seven fabric
groups divided into 38 classes. Two classes comparable to the HST
fabrics (Gradoli, 2019) are described below.

In general, clays possessing the best workability and lowest linear
shrinkage — belonging to the Volcanic, Plutonic, Plutonic-Metamorphic,
and Metamorphic groups — proved to be those most commonly used by
Bronze Age Sardinian potters (Gradoli, 2019). Indeed, in the dataset
studied these fabric groups constitute long lasting manufacturing and
cultural traditions and, in the case of the Plutonic-Metamorphic group, a
specific technological style identified only at the Nuraghe Arrubiu
(Gradoli, 2012, 2015, 2016, 2019). The special appearance, including
great care taken in the production, finishing and burnishing, suggests
both a functional and social importance of these vessels (Gradoli, 2019).

5.2.1. Sardinian Plutonic-Metamorphic group

Two of the black burnished bowls from HST (Fig. 3:2, 4) belong to
fabrics derived from Plutonic-Metamorphic and Volcanic raw materials
which represent only a fraction of known fabric groups used for ceramic
production in Sardinia. The fabric includes well-sorted, fine mono- and
polycrystalline quartz, and metasandstone grains with preferred or-
ientation (Figs. 9, 10). In the Sardinian repertoire this fabric is well-

11

represented at Nuraghe Arrubiu during the Recent Bronze Age.

5.2.2. Sardinian Volcanic group

The Volcanic group is represented at HST by two bowls and the
cooking pot-like vessel (Fig. 3:3, 5, 6). This fabric is characterized by
subangular and subrounded, poorly sorted, devitrified andesitic grains
in which, occasionally, multiple twinned plagioclases with concentric
zoning are still visible (Figs. 11, 12; cf. Group 2 from Pyla-Kokki-
nokremos in Fragnoli and Levi, 2011). In the Sardinian dataset, this
fabric is well-represented at the Ortu Comidu Nuraghe during the Late/
Final Bronze Ages (Gradoli, 2019).

6. Discussion

The fabric of the black burnished vessels from HST macroscopically
stands out in any Cypriot assemblage mainly composed of light-co-
loured calcareous ceramics. Manufacturing technology, surface treat-
ment, firing conditions and fabric composition are comparable to ta-
bleware found at various production centres in central-southern
Sardinia. In addition to the unambiguous results by visual examination,
our petrographic results demonstrated that these vessels fit excellently
with two fabric groups from southern/central Sardinia: the Plutonic-
Metamorphic and Volcanic. This was verified by a methodological ap-
proach which used reference materials from Sardinia and Cyprus of
which large Late Bronze Age assemblages of ceramics and raw materials
were investigated. Hence, petrography proved to be very useful not
only in characterising clay sources and the fired ceramics, but also



M.G. Gradoli, et al.

500um

enabled the separation between the Sardinian groups. The FTIR analysis
provided mineralogical data supporting the petrographic analysis, as
well as information regarding firing temperatures. In addition, NAA
shows a distinct chemical difference of the black burnished vessels from
HST with respect to all the other ceramic material from HST. As soon as
the export restrictions by the Sardinian authorities are lifted, our NAA-
results will be useful for future comparisons with NAA on Sardinian
ceramics.

The fact that all discussed vessels were found in offering pits in
proximity to tombs is striking, as these were integrated in a genuine
Cypriot cultic practice (Biirge, 2017). Perhaps, they were regarded as
very special, exotic items, which - in case of the bowls — were suitable
in the context of libation and other ritual ceremonies. Regarding similar
vessels from Sardinia, biochemical analyses suggest that they were used
for holding and serving liquids, such as wine, beer (Gradoli and
Garnier, 2017) and dairy products (Perra et al., 2015).
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Fig. 11. Bowl from HST (Fig. 3:3) characteristic of the Sardinian Volcanic group. Note devitrified andesitic grains in thin section (XPL); photos by M. Creisher and T.
Sokolsky.

The contexts from which these vessels derive can securely be dated
to the LC IIC, i.e. mainly the 13th century BCE. This corresponds ex-
cellently to the chronological evidence from Sardinia, in specific re-
garding the shallow bowls with internal groove, which are attested
from the mid-14th to the early 12th centuries BC. The only other
Cypriot site where imports from the Nuragic culture — four ovoid jars of
impasto ware — have been found is Pyla-Kokkinokremos, a short-lived
settlement of the LC IIC, approximately 17 km east of HST
(Bretschneider et al., 2015, 2017). The contexts of the roughly 50
fragments of Sardinian imports from the trading centre of Kommos,
southern Crete, also point to the 13th century BCE, i.e. the LM IIIB
(Watrous et al., 1998; Rutter, 2006, 674-675; 2017, 270-271). Here,
closed vessels dominate the assemblage, although bowls are present,
too — however, none of them of the type with an internal groove.

Further west and outside Sardinia, Nuragic pottery has been found
at Cannatello in southern Sicily, from where abundant Mycenaean and
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Fig. 12. Thin sections (XPL) of bowls from Ortu Comidu, Sardinia characteristic of the Volcanic group. Note devitrified andesitic grains and multiple twinned

plagioclases with concentric zoning; photos by M.G. Gradoli.

Cypriot pottery is also known (Levi, 2004; Levi et al., 2017), and on the
Aeolian island of Lipari (Ferrarese Ceruti, 1998; Cavalier and Depalmas,
2008; Campus and Leonelli, 2012). All these sites represent trading
posts connected, inter alia, with copper trade. In fact, Cypro-Sardinian
contacts in the Late Bronze Age are most strikingly evidenced by nu-
merous Cypriot oxhide ingots known from around 40 sites in Sardinia
(Lo Schiavo, 2018). With the exception of just two published pottery
fragments (a third is a Cypriot-style; Vagnetti, 2001; Russell and Knapp,
2017; there is — as yet — no other definitely confirmed (and published)
Cypriot ceramic evidence among the hundreds of imported Mycenaean
and locally imitated Mycenaean sherds at the Antigori Nuraghe, Sar-
roch). On the other hand, there is accumulating metallurgical evidence,
including tools and other bronze objects found in Sardinia, showing
Cypriot influences (e.g. Lo Schiavo et al., 1985; Vagnetti and Lo
Schiavo, 1989; Lo Schiavo, 2012).

In general, there are two opposing positions of how the Late Bronze
Age exchange networks were organised. One model explains the con-
nection between Sardinia and Cyprus mainly by low-level cabotage and
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other local modes of trade meshed with interregional to international
systems. In general, this model refuses direct trade between these two
islands, as well as the presence of Cypriots in Sardinia or Sardinians in
Cyprus (e.g. Russell and Knapp, 2017). However, the findspots of Sar-
dinian imported pottery, the amount of which is constantly growing,
suggest a direct trade route from (southern) Sardinia via Sicily and
southern Crete to Cyprus (see also Biirge and Fischer, 2019). Hence, Lo
Schiavo and Campus (2013, 158) suggested that Sardinian sailors and
traders followed these sea routes to acquire Cypriot oxhide ingots. This
trade may have started as early as in the 14th century BCE (Lo Schiavo
and D’Oriano, 2018, 124) and seems to have been most intense in the
13th century BCE, which is supported by our archaeological contexts.

The question about which goods Cyprus received from Sardinia in
exchange for the copper remains unanswered, as the relatively small
amount of pottery, even if we consider the possible contents of the
larger vessels from Pyla-Kokkinokremos, are definitely not a sufficient
exchange value. Thus, perishable products should also be considered
(Biirge and Fischer, 2019).
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7. Conclusions

Petrography confirmed the Nuragic provenance of the black burn-
ished vessels from HST in 13th century BCE contexts. NAA supports the
petrographical results by excluding the possibility that this pottery was
locally produced. Hence, the presence of Sardinian imports proves once
more the vast connections of this harbour city and transhipment centre,
which included not only all regions of the eastern Mediterranean, but
also the central Mediterranean (Biirge and Fischer, 2019; Fischer,
2019a,b).

The growing evidence of Cypriot imports in Sardinia and Sardinian
imports in Cyprus suggests a determined and well-organised long-dis-
tance trade between Cyprus and Sardinia. However, more studies are
needed to explain the complexity of these far-reaching contacts, which
were the consequence of the dynamic Late Bronze Age metal trade in
the Mediterranean and beyond.

The findings of Sardinian-manufactured table and domestic ware at
HST integrated in a genuine Cypriot cultic practice may further hint at
the presence of Sardinians in Cyprus. DNA and strontium isotope ana-
lyses of skeletons from the tombs at HST are presently being carried out,
which may contribute to understanding patterns of human mobility
between these two islands and to characterise the intercultural spirit of
one of the most important trade hubs of the eastern Mediterranean.

Acknowledgments

We are much obliged to the Department of Antiquities of Cyprus for
the export license of samples from the Swedish excavations at Hala
Sultan Tekke directed by Peter M. Fischer. The excavations and the
analyses (petrography and NAA) were supported by the Soderberg
Foundation (Swedish id. OT4/18), The Swedish Research Council
(Swedish id. 2015-01192), INSTAP (USA id. 0000000060) and the
Royal Swedish Academy of History and Antiquities (Swedish id.
FS2019-0100). Further support was contributed by the Swedish
Riksbank Anniversary Fund (Swedish id. F19-1036:1). FTIR analysis
was conducted at the Laboratory for Sedimentary Archaeology,
University of Haifa, directed by Ruth Shahack-Gross. Michelle Creisher
provided technical assistance. The Sardinian Bronze Age ceramics were
sampled with permission from the Soprintendenza Archeologia, Belle
Arti e Paesaggio per la Citta Metropolitana di Cagliari e le Province di
Oristano e Sud Sardegna. Thin sections from Sardinia were photo-
graphed and studied under the microscope by Maria G. Gradoli as part
of her PhD thesis at the School of Archaeology and Ancient History of
the University of Leicester, UK.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jasrep.2020.102479.

References

Bretschneider, J., Kanta, A., Driessen, J., 2015. Pyla-Kokkinokremos: Preliminary report
on the 2014 excavations. Ugarit-Forsch. 46, 1-37.

Bretschneider, J., Kanta, A., Driessen, J., 2017. Pyla-Kokkinokremos (Cyprus).
Preliminary report on the 2015-2016 campaigns. Ugarit-Forsch. 48, 35-120.

Biirge, T., 2017. Ritual depositions versus garbage pits: a re-evaluation of pottery deposits
and offering pits at the Late Bronze Age city of Hala Sultan Tekke, Cyprus. Egypt
Levant 27, 133-150. https://doi.org/10.1553/AEundL27s133.

Biirge, T., Fischer, P.M., 2019. Nuragic pottery from Hala Sultan Tekke: The Cypriot-
Sardinian connection. Egypt Levant 29, 230-244. https://doi.org/10.1553/
AEundL29s230.

Campus, F., Leonelli, V., 2000. La tipologia della ceramica nuragica: Il materiale edito.
BetaGamma, Sassari.

Campus, F., Leonelli, V., 2012. Tra Bronzo finale e I eta del Ferro: Analisi dei contesti
sardi alla luce del riesame del sito dell’Ausonio II di Lipari. In: Bernardini, P., Perra,
M. (Eds.), I Nuragici, I Fenici e gli Altri. Sardegna e Mediterraneo tra Bronzo Finale e
Prima Eta del Ferro. Carlo Delfino, Sassari, pp. 142-164.

Cann, J.R., Prichard, H.M., Malpas, J.G., Xenophontos, C., 2001. Oceanic inside corner
detachments of the Limassol Forest area, Troodos ophiolite, Cyprus. J. Geol. Soc. 158,

Journal of Archaeological Science: Reports 33 (2020) 102479

757-767. https://doi.org/10.1144/0016-764900-143.

Carmignani, L., Oggiano, G., Funedda, A., Conti, P., Pasci, S., 2015. The geological map of
Sardinia (Italy) at 1:250,000 scale. J. Maps 12 (5), 826-835. https://doi.org/10.
1080/17445647.2015.1084544.

Cavalier, M., Depalmas, A., 2008. Materiali sardi nel villaggio di Lipari. I frammenti
ceramici e le correlazioni. Riv. Sci. Preist. 58, 281-299. https://doi.org/10.1400/
206246.

Devillers, B., Brown, M., Morhange, C., 2015. Paleo-environmental evolution of the
Larnaca Salt Lakes (Cyprus) and the relationship to second millennium BC settlement.
J. Archaeol. Sci. Rep. 1, 73-80. https://doi.org/10.1016/j.jasrep.2014.11.004.

Dikomitou-Eliadou, M., Georgiou, A., Vionis, A.K., 2016. Cooking fabric recipes: an in-
terdisciplinary study of Cypriot cooking pots of the Late Bronze Age. J. Archaeol. Sci.
Rep. 7, 451-457. https://doi.org/10.1016/j.jasrep.2015.12.016.

Ferrarese Ceruti, M.L., 1981. Documenti micenei nella Sardegna meridionale. In: E.
Atzeni, E. (Ed.), Ichnussa: La Sardegna dalle origini all’eta classica. Antica madre 4.
Scheiwiller, Milano, pp. 605-612.

Ferrarese Ceruti, M.L., 1998. Remarks on the presence of Nuragic pottery on Lipari. In:
Balmuth, M.S., Tykot, R.H. (Eds.), Sardinian and Aegean Chronology: Towards the
Resolution of Relative and Absolute Dating in the Mediterranean. Studies in
Sardinian Archaeology 5. Oxbow, Oxford, pp. 335-336.

Fischer, P.M., 2019. The Occupational history of the Bronze Age city of Hala Sultan
Tekke, Cyprus. Egypt Levant 29, 189-230. https://doi.org/10.1553/AFundL.29s188.

Fischer, P.M., 2019. Hala Sultan Tekke, Cyprus. a late bronze age trade metropolis. Near
East Archaeol. 82 (4), 236-247. https://doi.org/10.1086/705491.

Fischer, P.M., Biirge, T., 2015. The New Swedish Cyprus Expedition 2014: excavations at
Hala Sultan Tekke (The Soderberg Expedition). Preliminary results. Opusc. Annu.
Swed. Inst. Athens Rome 8, 27-79. https://doi.org/10.30549/0opathrom-08-03.

Fischer, P.M., Biirge, T., 2017. Tombs and offering pits at the Late Bronze Age metropolis
of Hala Sultan Tekke, Cyprus. Bull. Am. Sch. Orient. Res. 377, 161-218. https://doi.
org/10.5615/bullamerschoorie.377.0161.

Fischer, P.M., Biirge, T., 2018a. Two Late Cypriot city quarters at Hala Sultan Tekke: The
Soderberg Expedition 2010-2017. Studies in Mediterranean Archaeology 147.
Astrém, Uppsala.

Fischer, P.M., Biirge, T., 2018. The New Swedish Cyprus Expedition 2017: excavations at
Hala Sultan Tekke (The Soderberg Expedition). Preliminary results. Opusc. Ann.
Swed. Inst. Athens Rome 11, 29-79. https://doi.org/10.30549/0pathrom-11-03.

Fragnoli, P., Levi, S.T., 2011. Petrographic analysis of pottery from Pyla-Kokkinokremos:
preliminary report. In: Karageorghis, V., Kouka, O. (Eds.), On cooking pots, drinking
cups, loomweights and ethnicity in Bronze Age Cyprus and neighbouring regions. An
international archaeological symposium held in Nicosia, November 6th-7th, 2010. A.
G. Leventis Foundation, Nicosia, pp. 101-106.

Ghilardi, M., Cordier, S., Carozza, J.-M., Psomiadis, D., Guilaine, J., Zomeni, Z., Demory,
F., Delanghe-Sabatier, D., Vella, M.-A., Bony, G., Morhange, C., 2015. The Holocene
fluvial history of the Tremithos river (south-central Cyprus) and its linkage to ar-
chaeological records. Environ. Archaeol. 20 (2), 184-201. https://doi.org/10.1179/
1749631414Y.0000000057.

Gradoli, M.G., 2012. Pottery from the underworld. A petrological analysis of a selected
group of Neolithic — Middle Bronze Age ceramics from the caves of Central Sardinia.
In: Scott, R.B., Braekmans, D., Carremans, M., Degryse, P. (Eds.), Proceedings of the
39th International Symposium for Archaeometry, 28 May-1 June 2012, Leuven,
Belgium. Centre for Archaeological Sciences, Leuven, pp. 215-222.

Gradoli, M.G., 2015. Le ceramiche di fine VII-prima meta VI secolo a. C. della fortezza del
Nuraghe Sirai di Carbonia. Caratterizzazione petrografica e studio di provenienza
delle materie prime. In: van Dommelen, P.R., Roppa, A. (Eds.), Materiali e contesti
nell’Eta del Ferro Sarda, Atti della Giornata di Studi, Museo Civico di S. Vero Milis
(Oristano), 25 Maggio 2012. Fabrizio Serra, Pisa, pp. 143-152.

Gradoli, M.G., 2016. Bronze Age ceramics from Sardinia (Italy). A technological study. In:
Delfino, D., Piccardo, P., Baptist, J.C. (Eds.), Networks of trade in raw materials and
technological innovation in prehistory and protohistory. An archaeometry approach,
Proceedings of the XVII UISPP World Congress, 1-7 September 2014, Burgos (Spain),
Vol. 12/session B34. Archaeopress, Oxford, pp. 69-77.

Gradoli, M.G., 2019. Dynamic social networks across the landscape. A petrological study
of Bronze Age ceramics in Nuragic Sardinia (Italy) (Unpublished Ph.D. Dissertation).
School of Archaeology and Ancient History, University of Leicester, UK.

Gradoli, M.G., Garnier, N., 2017. Analisi multi-disciplinare delle ceramiche domestiche
del Nuraghe Arrubiu di Orroli (Torre A e cortile B) e prime conferme sull’alimenta-
zione nuragica del sito. In: Lo Schiavo, F., Perra, M. (Eds.), Il Nuraghe Arrubiu di
Orroli, Volume 1. La Torre Centrale e il Cortile B: il Cuore del Gigante Rosso. Itinera
18. Arkadia, Cagliari, pp. 129-147.

GSD, 1995. Geological Survey Department. Swelling clay occurrences in Cyprus. Scale
1:250,000. Edited by G. Constantinou, Nicosia.

Hatcher, H., 2007. A provenance study on White Wlip wares from the Late Bronze Age
Cyprus and the Levant. PhD Dissertation, The University of Reading. https://ethos.bl.
uk/OrderDetails.do?did = 1&uin = uk.bl.ethos.494103.

Kéhler, G., Stow, D.A., 1998. Turbidites and contourites of the Palaeogene Lefkara
Formation, southern Cyprus. Sediment. Geol. 115, 215-231. https://doi.org/10.
1016/S0037-0738(97)00094-8.

Karageorghis, V., 2011. Handmade Burnished Ware in Cyprus and elsewhere in the
eastern Mediterranean. In: Karageorghis, V., Kouka, O. (Eds.), On cooking pots,
drinking cups, loomweights and ethnicity in Bronze Age Cyprus and neighbouring
regions. An international archaeological symposium held in Nicosia, November
6th-7th, 2010. A.G. Leventis Foundation, Nicosia, pp. 87-94.

Leonelli, V., 2006. Il Bronzo recente. In: Campus, F., Leonelli, V., La Sardegna nel
Mediterraneo fra l'eta del Bronzo e I’eta del Ferro. Proposta per una distinzione in
fasi. In: Studi di protostoria in onore di Renato Peroni. All'Insegna del Giglio, Borgo
San Lorenzo, pp. 372-392.


https://doi.org/10.1016/j.jasrep.2020.102479
https://doi.org/10.1016/j.jasrep.2020.102479
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0015
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0015
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0020
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0020
https://doi.org/10.1553/AEundL27s133
https://doi.org/10.1553/AEundL29s230
https://doi.org/10.1553/AEundL29s230
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0035
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0035
https://doi.org/10.1144/0016-764900-143
https://doi.org/10.1080/17445647.2015.1084544
https://doi.org/10.1080/17445647.2015.1084544
https://doi.org/10.1400/206246
https://doi.org/10.1400/206246
https://doi.org/10.1016/j.jasrep.2014.11.004
https://doi.org/10.1016/j.jasrep.2015.12.016
https://doi.org/10.1553/AEundL29s188
https://doi.org/10.1086/705491
https://doi.org/10.30549/opathrom-08-03
https://doi.org/10.5615/bullamerschoorie.377.0161
https://doi.org/10.5615/bullamerschoorie.377.0161
https://doi.org/10.30549/opathrom-11-03
https://doi.org/10.1179/1749631414Y.0000000057
https://doi.org/10.1179/1749631414Y.0000000057
https://ethos.bl.uk/OrderDetails.do%3fdid%3d1%26uin%3duk.bl.ethos.494103
https://ethos.bl.uk/OrderDetails.do%3fdid%3d1%26uin%3duk.bl.ethos.494103
https://doi.org/10.1016/S0037-0738(97)00094-8
https://doi.org/10.1016/S0037-0738(97)00094-8

M.G. Gradoli, et al.

Levi, S.T., 2004. Produzioni artigianali. La ceramica: Circolazione dei prodotti e orga-
nizzazione della manifattura. In: Cocchi Genick, D. (Ed.), L’eta del bronzo recente in
Italia: Atti del Congresso Nazionale di Lido di Camaiore, 26-29 ottobre 2000. M.
Baroni, Viareggio, pp. 233-242.

Levi, S.T., Vanzetti, A., De Miro, E., 2017. Cannatello, Sicily: the connective history of the
LBA central Mediterranean hub. In: Fotiadis, M., Laffineur, R., Lolos, Y.,
Vlachopoulos, A., (Eds.), HESPEROS: The Aegean seen from the West, Proceedings of
the 16th International Aegean Conference. Aegaeum 41. Leuven-Liége, pp. 123-129.

Lo Schiavo, F., 2012. Cyprus and Sardinia, beyond the oxhide ingots. In: Kassianidou, V.,
Papasavvas, G. (Eds.), Eastern Mediterranean metallurgy and metalwork in the
Second Millennium BC: a conference in honour of James D. Muhly, Nicosia 10th-11th
October 2009. Oxbow, Oxford, pp. 142-150.

Lo Schiavo, F., 2013. The Bronze Age in Sardinia. In: Fokkens, H., Harding, A. (Eds.), The
Oxford Handbook of the European Bronze Age. Oxford University, Oxford, pp.
668-691. https://doi.org/10.1093/0xfordhb/9780199572861.013.0037.

Lo Schiavo, F., 2018. Lingotti oxhide e oltre: Sintesi ed aggiornamenti nel Mediterraneo e
in Sardegna. In: Giumlia-Mair, A.R., Lo Schiavo, F. (Eds.), Bronze Age metallurgy on
Mediterranean islands: volume in honor of Robert Maddin and Vassos Karageorgis.
Monographies Instrumentum 56. Mergoil, Drémil-Lafage, pp. 15-55.

Lo Schiavo, F., Campus, F., 2013. Metals and beyond: Cyprus and Sardinia in the Bronze
Age Mediterranean network. Pasiphae 7, 147-158.

Lo Schiavo, F., D’Oriano, R., 2018. Il commercio sulle lunghe distanze nella Sardegna
dell’eta del bronzo e fino all’inizio dell’eta del ferro: il rame, la ceramica, I’avorio,
I’'ambra, la pasta vitrea, il vino. Pasiphae 12, 119-143.

Lo Schiavo, F., Macnamara, E., Vagnetti, L., 1985. Late Cypriot imports to Italy and their
influence on local bronzework. Pap. Br. Sch. Rome 53, 1-71.

Lo Schiavo, F., Muhly, J., Maddin, R., Giumlia-Mair, A., 2009. Oxhide ingots in the central
Mediterranean. Biblioteca di Antichita Cipriote 8. Istituto di Studi sulle Civilta
dell'Egeo e del Vicino Oriente, Rome.

Lo Schiavo, F., Perra, M., 2018. From the Aegean to Nuragic Sardinia. History and de-
velopment of a misused instrument: the chronological table. In: Bettelli, M., Del Freo,
M., van Wijngaarden, G.J. (Eds.), Mediterranea Itinera. Studies in honour of Lucia
Vagnetti. CNR, Rome, pp. 51-66.

McCay, G.A., Robertson, A.H.F., 2012. Late Eocene-Neogene sedimentary geology of the
Girne (Kyrenia) Range, northern Cyprus: a case history of sedimentation related to
progressive and diachronous continental collision. Sediment. Geol. 265-266, 30-55.
https://doi.org/10.1016/j.sedgeo.2012.03.001.

Morhange, C., Goiran, M., Bourcier, P., Carbonel, J., Le Campion, R., Yon, M., 2000.
Recent Holocene paleo-environmental evolution and coastline changes of Kition,
Larnaca, Cyprus, Mediterranean Sea. Mar. Geol. 170, 205-230.

Perra, M., 2018. “La Tomba della Spada”: lo scavo e i manufatti ceramici e vitrei. In:
Perra, M., Lo Schiavo, F. (Eds.), Il Nuraghe Arrubiu di Orroli, Volume 2: La ‘Tomba
della Spada’ e la Torre C: la morte e la vita del Nuraghe Arrubiu. Itinera 22. Arkadia,
Cagliari, pp. 31-38.

Perra, M., Lo Schiavo, F., Fonzo, O., Garnier, N., Marinval, P., 2015. La Tomba di Giganti
del nuraghe Arrubiu di Orroli (CA), o “La Tomba della Spada”. Riv. Sci. Preist. 65,
87-116. https://doi.org/10.1400/258107.

Poole, A., Robertson, A., 1998. Pleistocene fanglomerate deposition related to uplift of the
Troodos Ophiolite, Cyprus. In: Robertson, A.H.F., Emeis, K.-C., Richter, C.,
Camerlenghi, A. (Eds.), Proceedings of the Ocean Drilling Program, Scientific Results
160, pp. 545-566. https://doi.org/10.2973/odp.proc.sr.160.064.1998.

15

Journal of Archaeological Science: Reports 33 (2020) 102479

Relli, R., 1994. La torre C del complesso nuragico di Antigori (Sarroch): seconda nota allo
scavo del vano superiore. Quad. Soprintend. Archeol. Prov. Cagliari e Oristano 11,
41-72.

Robertson, A.H.F., 1998. Lithofacies evidence for the Cretaceous-Paleogene sedimentary
history of Eratosthenes Seamount, Eastern Mediterranean, in its regional tectonic
context (sites 966 and 967). In: Robertson, A.H.F., Emeis, K.-C., Richter, C.,
Camerlenghi, A. (Eds.), Proceedings of the Ocean Drilling Program Scientific Results
160, pp. 403-417. https://doi.org/10.2973/0odp.proc.sr.160.035.1998.

Robertson, A.H.F., Woodcock, N.H., 1979. Mamonia Complex, southwest Cyprus: evo-
lution and emplacement of a Mesozoic continental margin. Geol. Soc. Am. Bull. 90,
651-665. https://doi.org/10.1130/0016-7606(1979)90%3C651:MCSCEA%3E2.0.
CO;2.

Russell, A., Knapp, A.B., 2017. Sardinia and Cyprus: an alternative view on Cypriotes in
the central Mediterranean. Pap. Br. Sch. Rome 85, 1-35. https://doi.org/10.1017/
S0068246216000441.

Rutter, J.B., 2006. Ceramic imports at Kommos. In: Shaw, J.W., Shaw, M.C. (Eds.),
Kommos V. The monumental Minoan buildings at Kommos. Princeton University,
Princeton, pp. 646-688.

Rutter, J.B., 2017. Late Minoan IIIB at Kommos: an abundance of deposits, a dearth of
clear sub-phases, and probably a gradual desertion of the site. In: Langohr, C. (Ed.),
How long is a century? Late Minoan IIIB pottery. Relative chronology and regional
differences. AEGIS 12. Presses universitaires de Louvain, Louvain-La-Neuve, pp.
243-281.

Ugas, G., Luglié, C., Sebis, S., 2004. La ceramica. In: Cocchi Genick, D. (Ed.), L’eta del
bronzo recente in Italia. Atti del Congresso Nazionale di Lido di Camaiore, 26-29
ottobre 2000. M. Baroni, Viareggio, pp. 399-410.

Vagnetti, L., 2001. Some observations on Late Cypriot pottery from the central
Mediterranean. In: Bonfante, L., Karageorghis, V. (Eds.), Italy and Cyprus in anti-
quity: 1500-450 BC. Proceedings of an international symposium held at the Italian
Academy for Advanced Studies in America at Columbia University, November 16-18,
2000. Costakis and Leto Severis Foundation, Nicosia, pp. 77-96.

Vagnetti, L., Lo Schiavo, F., 1989. Late Bronze Age long distance trade in the
Mediterranean: The role of the Cypriots. In: Peltenburg, E.J. (Ed.), Early Society in
Cyprus. Edinburgh University, Edinburgh, pp. 217-243.

Vaughan, S.J., 1987. A fabric analysis of Late Cypriot Base Ring ware: Studies in ceramic
technology, petrology, geochemistry and mineralogy (PhD dissertation). University
College, London.

Watrous, L.V., Day, P.M., Jones, R.E., 1998. The Sardinian pottery from the Late Bronze
Age site of Kommos in Crete: Description, chemical and petrographic analyses, and
historical context. In: Balmuth, M.S., Tykot, R.H. (Eds.), Sardinian and Aegean
chronology. Towards the resolution of relative and absolute dating in the
Mediterranean. Proceedings of the International Colloquium ‘Sardinian Stratigraphy
and Mediterranean Chronology’, Tufts University, Medford, Massachusetts, March
17-19, 1995. Studies in Sardinian Archaeology 5. Oxbow, Oxford, pp. 337-340.

Whitbread, I.K., 1989. A proposal for the systematic description of thin-sections towards
the study of ancient ceramic technology. In: Maniatis, Y. (Ed.), Archaeometry:
Proceedings of the 25th International Symposium. Elsevier, Amsterdam, pp.
127-138.

Wild, E.M., Fischer, P.M., Steier, P., Biirge, T., 2019. 14C-dating of the Late Bronze Age
city of Hala Sultan Tekke, Cyprus: status report. Radiocarb. 61 (5), 1253-1264.
https://doi.org/10.1017/RDC.2019.75.


https://doi.org/10.1093/oxfordhb/9780199572861.013.0037
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0205
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0205
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0210
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0210
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0210
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0215
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0215
https://doi.org/10.1016/j.sedgeo.2012.03.001
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0240
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0240
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0240
https://doi.org/10.1400/258107
https://doi.org/10.2973/odp.proc.sr.160.064.1998
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0270
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0270
http://refhub.elsevier.com/S2352-409X(20)30270-4/h0270
https://doi.org/10.2973/odp.proc.sr.160.035.1998
https://doi.org/10.1130/0016-7606(1979)90%3C651:MCSCEA%3E2.0.CO;2
https://doi.org/10.1130/0016-7606(1979)90%3C651:MCSCEA%3E2.0.CO;2
https://doi.org/10.1017/S0068246216000441
https://doi.org/10.1017/S0068246216000441
https://doi.org/10.1017/RDC.2019.75

	Cyprus and Sardinia in the Late Bronze Age: Nuragic table ware at Hala Sultan Tekke
	Introduction
	Archaeological contexts
	Hala Sultan Tekke
	Sardinia

	The geology of Cyprus and Sardinia: an overview
	Cyprus
	Sardinia

	Methods
	Results
	Cyprus: Calcareous fabric with igneous derived minerals
	Sardinia
	Sardinian Plutonic-Metamorphic group
	Sardinian Volcanic group


	Discussion
	Conclusions
	Acknowledgments
	Supplementary data
	References




