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Abstract

Maritime trade in the Persian Gulf has been a pivotal feature of world trading systems from the Bronze Age 
to the present. Understanding its origins in prehistory is essential for any broader interpretation of early social 
and economic developments between the Indian Ocean and the Mediterranean. The key period in this respect 
is the Mid-Late sixth millennium BC, when material culture of Mesopotamian origin is first documented in 
the Gulf. The material remains are in the form of potsherds from the southern Mesopotamian Ubaid tradition, 
which have been found as far as the Straits of Hormuz, 900 km from Iraq. Chemical analysis, conducted on 
the Ubaid-ware found in Arabia, determined that these potsherds originated from southern Mesopotamia and 
were not local imitations. These Ubaid-ware sherds, alongside a coarse-ware, believed to be local, are the earli-
est ceramic material found in Arabia. However, after the Ubaid period came to an end by the end of the fifth 
millennium BC, ceramic artefacts are not seen again in Arabia for nearly a millennium. Therefore this early 
appearance of ceramics in the Gulf region takes on a central role in approaching the wider questions of cross-
cultural interaction. However, questions concerning provenance remain. This paper details ICP-AES analysis 
conducted on both the Ubaid-ware and the local ware with the aim of furthering our understanding of the ex-
change relationship between Mesopotamia and Arabia and putting the Ubaid within the context of the Ara-
bian Neolithic nomadic population.
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40 years since the NAA study, our understanding 
of this material remains inadequate as little new 
research has been conducted and for many years 
study of the Ubaid in Arabia was marginalised, but 
in more recent years, research into the Neolithic in 
the region has progressed with re-examination of 
sites and remains.3 The work discussed in this pa-
per is part of this reassessment.

2. The Ubaid in Iraq

The term ‘Ubaid’ is used for a wide ‘interaction 
zone’ in west Asia,4 found from west Syria to the 
Caucasus, through Iraq into west Iran and the 
Persian Gulf (Map 2).

The Ubaid in Mesopotamia begins in southern 
Iraq in the seventh millennium BC (Ubaid 0 and 

3 Beech et Al. 2016; Drechsler 2012; Carter, 
Crawford 2010.

4 Carter, Philip 2010; Henrickson, Thuesen 1989.

1. Introduction

In the 1960s prehistoric ceramics were found by 
Grace Burkholder on a coastal site in Saudi Ara-
bia and were identified by Geoffrey Bibby as Ubaid 
(fig. 1).1

Given that Ubaid pots originate in Iraq, this 
discovery was surprising. Since this initial discov-
ery more than 60 sites have now been identified 
on the Gulf coast as having Ubaid potsherds and 
constitute evidence of connectivity in the sixth-
fifth millennium BC from Kuwait to the Straits 
of Hormuz (Map 1). Neutron activation analysis 
(NAA) on the sherds revealed that they were im-
ports from southern Iraq and not local imitation,2 
however how and why they were transported to 
the Gulf could only be speculated on. Now, near-
ly 50 years after the first potsherd was found and 

1 Burkholder 1972.
2 Oates et Al. 1977.

Figure 1 – Ubaid potsherds from Dosariyah (Saudi Arabia) (Frifelt 1989, p. 406)
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Map 1
Ubaid and Ubaid-related 
sites around the Gulf coast 
(Carter, 2018 In Press)

Map 2
The Ubaid-horizon in west Asia 
(Adapted from Carter, Philip 2010, p. X)
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and design motifs; e.g. bands of paint, zigzags, chev-
rons and reverse decoration and vessel shape domi-
nated by open forms such as bowls, often with cari-
nation (fig. 2).8

This ceramic ware has been divided into six 
chronological subgroups based on continuity and 
change in vessel shape and decoration, predomi-
nantly observed at Eridu where the material has 
been found in well-defined stratigraphy.9 The 
changes from one style to the next were gradual 
and overlapped and, as with the other material re-
mains, because this buff-ware is found over a wide 
region it displays differences in dominant vessel 
shape, as well as variation in fabric and paint col-
our.10 Ubaid 0 is so far only found in southern Iraq 
while Ubaid 1-4 are more widespread and Ubaid 5 
(Terminal Ubaid) is a transitional type linking to 
the next period.11

8 Oates 1960, 1982, 1987; Masry 1997, pp. 82–84.
9 Oates 1960.
10 Ibid.; Oates 1980, 1987; Masry 1997, pp. 82–84.
11 Oates 1960.

Ubaid 1), but with influences from central and 
northern Iraq, most notably the Samarran culture.5 
By Ubaid 3 (approx. fifth millennium BC) Ubaid-
style material culture was adopted by local groups 
throughout Iraq and as far as west Syria and west 
Iran.6 Evidence of connectivity across the region 
can be seen in the movement of materials (e.g. ce-
ramics and obsidian) and ideas (iconography and 
technology).7 The archaeology of Iraq in the sixth 
and fifth millennium BC is one of change: when the 
foundations of the city states of the third millenni-
um BC were established and when social stratifica-
tion began to develop. The people of Mesopotamia 
were settled in agricultural communities practicing 
rain-fed farming (northern Iraq) and irrigated farm-
ing (southern Iraq).

Ubaid is used for a ceramic type, usually de-
scribed as a black-on-buff ware, with distinct shapes 

5 Oates 1960, pp. 42–44.
6 Henrickson, Thuesen 1989; Carter, Philip 

2010.
7 Carter, Philip 2010; Henrickson, Thuesen 

1989.

Figure 2
Ubaid pots from 
Eridu (Iraq) 
(Oates, 1960 
Plate V)
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cent of that found in southern Iraq are referred to 
as Ubaid-related.16

4. The Ubaid in Arabia

The archaeology of Arabia’s Gulf coast in the sixth 
and fifth millennium BC is in contrast to that of 
southern Iraq. This period is named the Arabian 
Middle Neolithic and while work continues far less 
is known about it than that of the neighbouring re-
gions for the same time period. The Arabian Mid-
dle Neolithic is characterised by mobile populations 
engaging in hunting, gathering, fishing and herd-
ing17 who had a visible lithic tool industry which is 
known as the Arabian bifacial tradition with a re-
gional type known as Qatar A, C and D.18 There 
is evidence of extensive exploitation of marine re-
sources including gathering molluscs from the in-
tertidal zone, fishing (line and net) and hunting 
sea mammals.19 Domesticated species of cattle, goat 
and/or sheep are thought to have arrived in the re-
gion seventh–fifth millennium BC.20 The degree of 
mobility is debated but generally it is believed the 
people were not highly mobile, moving seasonally 
around the landscape.21 There is also evidence that 
some members of the population did live in perma-
nent settlements, primarily on the coast, and they 
may have done so in order to exploit particular nat-
ural resources while the remainder of their social/
cultural group moved seasonally to hunt, access 
other resources, graze their herds, and to follow the 
more clement weather. 22 There is as yet no evidence 
of agriculture in Arabia for this period. Carbonised 
date stones have been found 23 suggesting there may 
have been some management of plant resources but 
the species are not domesticated and farming (irri-

16 Ibid.
17 Potts 1990, pp. 28–58.
18 de Cardi 1978.
19 Masry 1997; Carter, Crawford 2010.
20 Drechsler 2012.
21 Uerpmann et Al. 2008.
22 Lézine et Al. 2010.
23 Gros-Balthazard et Al. 2017.

However, there is debate among archaeologists 
concerning the definition and use of the Ubaid 
term both as a chronological label and as a cultural 
identifier. In this study Ubaid is used in reference to 
what is argued by many to be the core and origin of 
the Ubaid: southern Iraq. This definition includes 
the pots but also tripartite architecture, irrigated 
farming, sedentism, other ceramic material (tools 
and figurines) and personal adornments found on 
sites across southern Mesopotamia from the Mid-
seventh millennium BC until the end of the fifth 
millennium BC.12

3. The Ubaid in Iran

The archaeology of Iran in the seventh-fifth millen-
nium BC is multifaceted and its chronology com-
plicated with many local labels used to define both 
material culture and time periods. These labels of-
ten overlap.13 Ubaid material did not penetrate far 
into Iran but the relationship between Mesopota-
mia, the Susiana plain and the Iranian Gulf Coast 
must be considered when discussing the Ubaid: its 
extent, its influence and mechanism of connectiv-
ity. The term Ubaid is infrequently used in Iranian 
archaeology, instead using local terminologies (e.g. 
Middle Susiana and Bakun)14 in order to avoid as-
sumptions of a core and periphery, but that can ob-
scure evidence of connectivity. The Iranian Ubaid 
is complex and while there is contact with southern 
Iraq there are also influences from within Iran, most 
notably the Zagros Highlands and the Inland Fars.15

While there is a different material culture in Iran 
than Mesopotamia in this period, there are some 
shared characteristics including subsistence econo-
my based on farming and herding. The ceramics are 
a buff-ware with dark painted decoration and can be 
included in the Ubaid-horizon, however links have 
also been made with Bakun ware and material from 
the Susiana Plain and therefore ceramics reminis-

12 Carter, Philip 2010; Henrickson, Thuesen 
1989.

13 Ehrich 1992.
14 Carter et Al. 2006, pp. 16–17; Ehrich 1992.
15 Carter et Al. 2006.
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to surface scatters, some of which cover a wide area. 
They share a material culture, including lithic tech-
nology, faunal remains and personal adornment 
items, which coincides with the overall Arabian 
Middle Neolithic (sisxth-fourth millennium BC).27

The Arabian potsherds are predominately from 
Ubaid 2, Ubaid 2/3 and Ubaid 3. As of yet no Ubaid 
0 or Ubaid 1 has been found and only a limited 
amount of Ubaid 4 and 5. These potsherds, along-
side radio-carbon dating, place these sites within the 

27 Potts 1990, pp. 28-58; Carter, Crawford 2010; 
Bielinski 2015; Masry 1997; Drechsler 2012.

gation or rain-fed) is unknown.24 There is evidence 
of access to other resources most notably bitumen, 
obsidian, haematite and copper.25

On the Arabian coast and the islands of the Gulf 
more than 60 sites have now been classified to the 
Ubaid tradition due to the presence of Ubaid-ware 
potsherds (fig. 3); little to no other material has 
been conclusively shown to be southern Iraq mate-
rial culture.26 The sites range from small mound sites 

24 Drechsler 2012.
25 Connan et Al. 2005; Drechsler et Al. 2013; 

Drechsler 2012.
26 Carter 2018, 2002.

Figure 3
Ubaid potsherds from Kuwait, the UAE and Saudi Arabia 
(Beech 2013, p. 36; Carter, Crawford 2010, p. 343, Plate 15; Drechsler 2012)

Figure 4
Example of Arabian red coarse-ware 
(Carter, Crawford 2010, 
p. 343, Plate 14)
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not originate from southern Iraq.34 The chemical 
analysis, along with the fact that the Arabian red 
coarse-ware has only been found on Arabia’s Gulf 
coast, has led to the conclusion that it is local to 
Arabia and was manufactured there. This propos-
al is generally accepted by archaeologists, although 
no clay source has as yet been identified as a poten-
tial source nor has any other evidence of manufac-
ture (e.g. kilns or wasters). It is also not known if 
this ware was produced at one site and then trad-
ed outwards along the Gulf coast (perhaps like the 
Ubaid pots) or if the Arabian pots were made at 
multiple sites along the coast, where there was con-
tact with Mesopotamians, and was only transport-
ed short distances. It is also not clear who is making 
these pots: the Arabians or the Mesopotamians. The 
Mesopotamians clearly had the technology and may 
have passed this knowledge on. However, if this was 
the case it may be argued that other, non-Ubaid-
related Arabian Middle Neolithic sites would also 
have had ceramics, but this is not the case. Therefore 
while the Arabian-ware is part of the local material 
culture it is intrinsically linked with the foreign in-
trusion of material from southern Iraq and must be 
considered as a separate category or risk missing cru-
cial information related both to the macro and mi-
cro scales of connectivity.

Other important finds associated with the 
Ubaid-ware in Arabia are evidence related to sea-
faring vessels. These finds are predominantly from 
H3 (As-Sabiyah) in Kuwait (see below). At H3 bi-
tumen pieces with reed impressions on one side and 
barnacles encrusted on the other have been inter-
preted as caulking for seaworthy boats (fig. 5).

These finds, alongside the fact that nearly all the 
Ubaid-related sites are coastal and include off-shore 
islands, have led to the conclusion that the Ubaid 
pots were moved around the Gulf, at least in part, 
via the sea.35

Other evidence for seafaring can be seen in the 
representations of boats in both pictorial (fig. 6) 
and model form found at H3 (fig. 7), and also 
Dosariyah.36

34 Oates et Al. 1977.
35 Carter, Crawford 2010.
36 Carter 2012, 2018.

Late sixth to Mid-fifth millennium BC.28 The Ubaid 
material are not local imitations but foreign intru-
sion. Joan Oates et al conducted a NAA on a sample 
and demonstrated that the Ubaid potsherds found 
in the Gulf originated from southern Iraq, notably 
the site of Ur.29 Roaf and Galbraith reassessed the 
results and argued that the exact origin site of the 
sherds could not be determined due to the homog-
enous nature of southern Iraq’s alluvial soil, but did 
agree with Oates et al’s general conclusion concern-
ing southern Iraq as the place of origin.30

A red coarse-ware has also been found in the 
Gulf region (fig. 4) and it is of note for two reasons: 
1, it has so far only been found on sites that also have 
Ubaid-ware sherds and 2, when the Ubaid intrusion 
ends so too does the appearance of this coarse-ware 
and Arabia returns to an aceramic culture for near-
ly a millennium and Mesopotamian material is not 
found again until late into the Late Chalcolithic 
(fourth millennium BC).31

The Arabian red coarse-ware is in stark con-
trast to the Ubaid-ware. Where the Ubaid is fine 
and carefully made the coarse-ware is thick walled, 
roughly made and the fabric rich in inclusions. The 
fabric is usually a red/orange colour and frequently 
has a blackened core. The shape typology is also dif-
ferent from the other ware; while the Ubaid pots 
are dominated by open vessel forms, the Arabian 
pots appear to be more suited for cooking.32 Deco-
ration of the coarse-ware is rare and when it does oc-
cur it is not necessarily painted but rather impressed 
and appliqué techniques are used instead. Some of 
the decorations appear to emulate Ubaid design but 
too few examples exist to conduct statistical analysis 
or typological comparisons.33

Previous research on the Arabian coarse-ware 
includes chemical analysis which showed it is not 
chemically similar to the Ubaid-ware and, despite 
only ever being found on Ubaid-related sites, did 

28 Frifelt 1989; Hermansen 1993; Carter, Craw-
ford 2010.

29 Oates et Al. 1977.
30 Roaf, Galbraith 1994.
31 Hermansen 1993.
32 Smogorzewska 2013, 2016; Carter 2010.
33 Smogorzewska 2013, 2016.
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Figure 5
Bitumen remains found at H3 (Kuwait) interpreted as caulking for seafaring vessels
(Carter, Crawford 2010, p. 351, Plate 28)

Figure 6
Reworked potsherd with boat painting 
from H3 (Kuwait) 
(Carter, Crawford 2010, 
p. 351, Plate 27)

Figure 7
Boat model from H3 (Kuwait) 
(Carter, Crawford 2010, 
p. 350, Plate 24)
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period as it appears to be them utilising the pots.40 
As with the macro and meso scales, the Ubaid ma-
terial in the Gulf may be used to identify connec-
tivity this time via the movement of the potsherds 
between smaller geographical areas.

However, a better knowledge of this material has 
implications beyond connectivity and trade. For the 
communities of Arabia with access to this foreign, 
exotic traded item it may have represented associa-
tion with ideas of prestige, linked to display and sta-
tus. Social organisation of the people of the Arabian 
coast in the Arabian Middle Neolithic is unknown 
as evidence is scarce. If the Ubaid pots were traded 
for their own sake (which seems likely given their 
open forms and decoration)41 then they may be con-
sidered as evidence of some social stratification. The 
reasons for feasting, prestige and display are many 
but all are concerned with social structure, group 
identity and group inter and intra-relations.42

6. Current models

The models proposed to explain how the Ubaid 
pots arrived in the Gulf can be placed into three cat-
egories: mobility, ‘luggage’ and trade.

6.1. Mobility models

In the 1970s Abdullah Hassan Masry conducted ex-
tensive field research in the north-eastern regions of 
Saudi Arabia. His work, Prehistory in Northeastern 
Arabia: The problem of interregional interaction 
(1974, updated and reprinted 1997),43 presented 
the Arabian Neolithic in a new light and proposed 
that the Ubaid material from Iraq was arriving by 
direct movement of people across the land in large 
cyclical migrations that covered the Gulf coast from 
Iraq to the Straits of Hormuz. His model uses the 
theory of interaction spheres to explain that Ara-
bia’s nomadic population movements brought 

40 Carter 2010.
41 Ibid.; Carter, Crawford 2010.
42 Dietler, Hayden 2001; Bliege Bird, Smith 

2005.
43 Masry 1997.

5. Importance 

In the first millennium BC a trade network from 
China to Europe, encompassing India, north Africa 
and Arabia was in existence. This network did not 
spring up from nowhere. Over generations contacts 
were made and spread outwards till they encoun-
tered other expanding networks, creating a vast 
web.37 The foundations of this network lie in deep 
prehistory and to understand the establishment of 
this network, it is important to trace back in time 
to these foundations. Ubaid material in the Gulf is 
important because it constitutes some of the earliest 
evidence for far-reaching connectivity38 and there-
fore represents the foundations of the later network 
that connected the known world.

In addition to implications of prehistoric con-
nectivity on the macroscale the research can influ-
ence interpretation of archaeological remains on 
the meso and micro scales also. 

Mesoscale: the presence of Ubaid pots from 
southern Iraq in the Gulf provides information on 
connectivity within the region and is some of the 
earliest evidence of contact in the region that later 
facilitated the connections between Mesopotamia, 
Dilmun (Bahrain) Magan (Oman) and Meluhha 
(India). Ceramics and other remains (obsidian, bi-
tumen and copper) help to reconstruct these inter-
actions using chemical analysis and petrography.39 
The Ubaid’s association with the coast and the evi-
dence of seafaring vessels also opens up the possibil-
ity for archaeologists to understand the cultural re-
lationships with the sea and how this facilitated or 
restricted connectivity.

Microscale: the Arabian Middle Neolithic is not 
prominent in the archaeological record and while 
research continues, knowledge of this period is not 
very great. Therefore a better understanding of the 
Ubaid in the Gulf will contribute directly to the in-
terpretation of the Arabian Middle Neolithic as the 
reason for the presence of the Ubaid material must 
have its roots in the cultural groups of Arabia in this 

37 Bentley 1993.
38 Carter 2018, 2010.
39 Weeks 2004; Connan et Al. 2005; Van de Velde 

2015.
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settling at midway points in order to facilitate con-
tact. While the subsistence economy at both sites is 
one of herding, fishing, hunting and gathering like 
that of other Arabian sites (with no evidence of ex-
tensive crop cultivation) there are remains that do 
fit Mesopotamian material culture (e.g. jewellery 
and body adornment items) and both sites also have 
permanent, stone architecture which is unusual in 
the Arabian Neolithic.47 Of particular interest is the 
building remains at Bahra 1 which are not rounded, 
cellular structures, but square/rectangular buildings 
reminiscent of Ubaid architecture. To call them tri-
partite at this stage may be premature, however an 
Ubaid influence cannot be ruled out.48

Both Masry and Piesinger’s models share a view 
of direct contact and exchange and despite their 
limitations, cannot be discounted with current lev-
els of knowledge and both offer ideas that remain 
important when considering the Ubaid material in 
the Gulf.

6.2. ‘Luggage’ model

After her chemical analysis of the Ubaid sherds,49 
Joan Oates (and later Potts) proposed that the 
Ubaid pots were being brought and used by Mes-
opotamians and then discarded as they broke. She 
proposed that the reason ceramics are not found 
elsewhere in Arabia or after the Ubaid period for 
1000 years is that it was not the Arabian popula-
tion making the Arabian red coarse-ware, but the 
visiting Mesopotamians who were making cook-
ing pots as they needed them. They did not teach or 
transfer the technology to the locals. Oates argues 
that the chemical data proves a one-sided relation-
ship between the Mesopotamians and Arabians, but 
the evidence is not adequate to prove this. More re-
cent work at Bahra 1 and H3 (Kuwait)50 in fact sug-
gests the opposite is true: there was a relationship 
between the two groups, one of interaction and ex-
change (goods and ideas) and that the Mesopotami-

47 Carter, Crawford 2010; Bielinski 2015.
48 Bielinski 2015.
49 Oates et Al. 1977.
50 Carter, Crawford 2010; Bielinski 2015.

them from southern Iraq, where they encountered 
ceramics and domesticated herding animals, to the 
shores of the sea in the central Gulf region. This 
means that the Ubaid potsherds were being traded/
exchanged directly and then carried over great dis-
tances by land. 

Masry’s proposal that the Ubaid material arrived 
in Arabia due to population movement via the land 
can partly be discounted due to newer evidence of 
seafaring, however when considering the mecha-
nisms involved in Gulf connectivity during this pe-
riod, interaction spheres, migration and nomadism 
must all be considered and therefore Masry’s mod-
el is still one of importance when considering the 
Ubaid-phenomenon.

C.M. Piesinger’s proposal44 has many similari-
ties with Masry but for one crucial difference: the 
contact made between the populations of southern 
Mesopotamia and Arabia was via the sea and not 
the land. This proposal was based on the distribu-
tion of the Ubaid potsherds along the Gulf coast. 
Since Piesinger wrote her thesis more evidence 
has been found confirming the presence of seafar-
ing vessels during this period.45 Piesinger also offers 
an additional note on her model of the movement 
of material within the Gulf and that is concerning 
the navigation of coastal waters, which she believes 
must have been developed in the Gulf by those liv-
ing there, making them the primary agents of the 
movement of material. Also people in the Gulf at 
this time, were more likely to have come from the 
Arabian coast and not the settled populations living 
in the alluvial marshes of Southern Iraq.46

Both these mobility models share the same flaw: 
the lack of other Mesopotamian material remains in 
the Gulf. If, as part of their migration, groups were 
moving out of southern Iraq more Ubaid material 
culture would be expected to be found in the Gulf 
and not just on coastal sites. However, this theory 
of a mobile group with direct contact with south-
ern Iraq cannot be completely discounted in the up-
per Gulf. H3 and Bahra 1 may be evidence of move-
ment of both Arabian and Mesopotamian peoples, 

44 Piesinger 1983.
45 Carter 2006.
46 Ibid.; Piesinger 1983.
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their own use, it would explain the establishment of 
temporary, transitory settlements. However, if this 
was the case we would expect to find other Ubaid 
material culture at the Ubaid-related sites beyond 
the ceramics and that is not the case. There are also 
sites with complex stratigraphy (e.g. Dosariyah)53 
and others with permanent stone architecture (e.g. 
H3)54 that suggests a more complex use and occupa-
tion/reoccupation of the sites.

Oates’ ‘luggage’ model (as with Masry’s) has be-
come outdated by more recent archaeological evi-
dence, but also, like Masry, there are important fea-
tures of the archaeological record that this model 
highlights which must be considered.

6.3. Trade models

Although it is not a new model, proposals centring 
on trade in the Gulf have become the most promi-
nent and, like Masry and Pisesinger, this model sug-
gests direct contact. Initially it was considered pos-
sible that it was the contents of the pots that were 
being traded and the pots themselves were almost 

53 Drechsler 2012.
54 Carter, Crawford 2010.

ans did not just arrive on the Arabian shores, carry 
out their activities, discard their rubbish and leave. 
At the time of publication (1977) Oates also argued 
that there was no demand for a pottery trade as 
most pottery in Mesopotamia was locally made (al-
though she concedes the possibility of itinerant pot-
ters) and that if there had been a demand we would 
expect to find imitations of Ubaid-ware. In the cen-
tral/lower Gulf (e.g. Dalma, UAE) such imitations 
have now been identified in the form of white plas-
ter vessels with black painted decoration (fig. 8).51 Is 
this then evidence for a demand in Ubaid-ware?

While Oates’ suggestion that there was no possi-
bility of a trade relationship has become outdated,52 
her model has a number of benefits in that it address-
es issues surrounding the Ubaid material that other 
models do not. Firstly, it does explain the return to 
an aceramic culture after contact with Ubaid Meso-
potamia ends as ceramic technology was not passed 
on. Secondly, it does address the issue of the major-
ity of sites being coastal. Finally, few of the Ubaid-
related sites have evidence of previous or post oc-
cupation to the Ubaid period. If the material was 
being brought by the Mesopotamians as luggage for 

51 Beech 2013.
52 Oates et Al. 1977, pp. 232–234.

Figure 8
Plaster pieces from Dalma Island (UAE) with painted 
decoration appearing to emulate Ubaid-ware motifs
(Beech 2013, p. 40)

Figure 9
A small, closed form Ubaid pot found on MR11 
(UAE) 
(Beech 2013, p. 39)
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in the lower Gulf is down the line, why stop at the 
Straits of Hormuz? There is evidence of contact be-
tween the coastal people of both the lower Gulf and 
the Gulf of Oman,59 but trading pots is not part of 
their exchange network. This feature, coupled with 
the open shapes of the pots and the location of the 
sites near to the coast may mean a complex interac-
tion system is being undertaken between the direct 
contact of the Mesopotamians and the Arabians: it 
is not just the pots that are valuable, but the people 
trading them and their relationship to the sea are 
also important and thus a highly ritualised mecha-
nism of contact manifests.

7. Research questions and hypotheses

This study’s research questions are centred on ori-
gins and connectivity and they are:
1. Where did the ceramic material originate?
2. Can production centres be identified for both 

Ubaid-ware and the local coarse-ware?
3. Did it come from multiple locations or just one?
4. How did both wares spread within the Gulf and 

are they distributed differently?

It is clear from previous work on the Ubaid-related 
sites in the Gulf region that there is no clear answer 
to the reason for the pots’ presence nor the mecha-
nism of their arrival. Based on previous discussion 
on the material I believe that a more complex situ-
ation existed than has so far been proposed. Cart-
er’s trading model goes the furthest in this com-
plexity, however there is still more data that must 
be addressed. I believe that the lack of Ubaid sherds 
found beyond the Straits of Hormuz is significant 
and the fact that most of the Ubaid-related sites are 
coastal is also crucial. These features make contact 
with the sea/water important and therefore it is di-
rect contact with people from the sea that moves 
the material around all areas of the Gulf. While this 
could mean Arabians in the lower Gulf, it could also 
be Mesopotamians who were stopped by the Straits 
of Hormuz and the more dangerous waters of the 

59 Charpentier, Méry 2008.

incidental. However, studies of the pots’ function-
al profiles and shapes indicate that the majority 
of the Ubaid-ware pots were open forms, none of 
which are particularly large in size (fig. 9).55 While 
this does not exclude the possibility of their use for 
containing luxury goods that may only be traded in 
small quantities, based on their typology, it is more 
likely that the pots were traded for their own sake as 
tools for feasting, display and prestige.

Carter56 goes further with his model suggesting 
that in the upper Gulf (Kuwait to Qatar) contact 
was made directly by the populations of Arabia with 
those in Mesopotamia. The presence of mixed mate-
rial culture at two sites in Kuwait (H3 and Bahra 1) 
indicates a complex relationship that is not necessari-
ly dominated by the Mesopotamians and could mean 
that the boats themselves were run out of these sites 
(and not southern Iraq) and H3 has substantial evi-
dence of sea worthy vessels.57 This model places agen-
cy with both cultural groups and the Kuwait sites may 
represent an interfacing zone of interaction spheres. 
However, Carter argues that the situation in the low-
er Gulf is different as there has so far been far few-
er potsherds and Ubaid-related sites found between 
Qatar and the Straits of Hormuz. Instead of direct 
trade with the Mesopotamians for their ceramics, 
Carter’s model proposes down-the-line trade as the 
mechanism for the movement of ceramics into this 
region, which may also explain the presence of imita-
tion plaster vessels because, while there was demand, 
the supply was less consistent than in the north.

The trade model currently utilises more of the 
archaeological data than the other models, while 
also incorporating Masry’s interaction spheres and 
Piesinger’s mobility via the sea. However, there is 
still much to consider when interpreting the pres-
ence of the Ubaid in the Gulf. The trade model uses 
feasting and prestige as an explanation for the de-
mand in ceramics, but signalling theory (including 
feasting and prestige) is complex and can be accom-
plished in different ways to achieve different goals 
(some of which are contradictory).58 If the trade 

55 Carter 2010; Smogorzewska 2013.
56 Carter 2006; Carter, Crawford 2010.
57 Carter 2006.
58 Bliege Bird, Smith 2005; Dietler, Hayden 2001.
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and the Iran material by the Ashmolean Muse-
um (Oxford) as part of the Williamson collection 
housed at the time of sampling at Durham Univer-
sity. 180 samples were taken from across the six se-
lected sites (see below) and sherds chosen to reflect 
the character of the assemblage in relation to quan-
tities of each type (Table 1). However in the case of 
the Arabian red coarse-ware there was limited avail-
ability so all available sherds were sampled.

The methodology used to study this material 
was the bulk chemical analysis technique of induc-
tively coupled plasma atomic emission spectrom-
etry (ICP-AES). ICP-AES records data for Al, Fe, 
Mg, Ca, Na, K, Ti, P, Mn as oxides and Ba, Ce, Co, 
Cr, Cu, La, Li, Ni, Pb, Sc, Sr, V, Y, Zn, Zr, in ppm. 
It has become standard practice to run a statistical 
technique on such data that reduces the number of 
variables without losing a significant amount of in-
formation especially concerning variability. Princi-
pal component analysis (PCA) and cluster analysis 
are such techniques and this study will utilise IBM 
SPSS statistics 24 in order to carry out the statisti-
cal analysis.61

There is one main issue which is already known 
due to the previous chemical analysis conducted on 
this material and that is that the south of Iraq, where 
Ubaid-ware is believed to originate, was a marshland 
with alluvial soils deposited from both the Tigris 
and Euphrates rivers and as such the soils/clays in 
southern Iraq are homogenised and it is thought dif-
ficult to differentiate. This may mean, as with Oates  

61 Baxter 2015.

Omani Gulf: the sea itself was the barrier, not the 
land (the Qatar peninsula).

However, interaction spheres and down-the-
line trade were still likely present. Large sites with 
repeat occupation (e.g. Dosariyah) may have been 
where the people carrying the pots for trade landed 
and took part in exchange with waiting locals. From 
these large sites the pots may then have been traded 
to smaller, local camp sites both via land and sea, e.g. 
an area of approximately 30-40km around Dosari-
yah contains at least 10 surface scatter sites with ma-
terial that matches the typology of Dosariyah.60

Therefore I propose that the material was 
moved around all parts of the Gulf via the sea di-
rectly by the Mesopotamians. Additionally to this, 
I propose there was some movement via the land 
among the populations of Arabia, but only on a 
limited, local scale.

This study will use two techniques: bulk chemical 
analysis and petrography. This paper outlines the pro-
gress made with the chemical analysis and future pub-
lications will address finds in the petrographic work.

8. Methodology and sampling

Access was granted to the Iraq material by the Brit-
ish Museum from their stores, the Kuwait materi-
al by Dr. Robert Carter who oversaw their excava-
tion, the Saudi Arabian material by Dr. Joan Oates 
while at the McDonald Institute (Cambridge)  

60 Masry 1997, pp. 84–87.

Table 1
Sample data including site 
and ware information
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The Kuwait site sampled, H3 is one of only a 
handful of Arabian Chalcolithic sites with perma-
nent, stone structures (fig. 10). It is of particular im-
portance as it is at H3 that the bulk of the evidence 
for maritime activity is found. Of note is the nearby 
site Bahra 1 which is also Ubaid-related and also has 
stone structures but unlike H3 they are rectangular 
in character and described by the excavators as pos-
sibly being tripartite in design, a feature of southern 
Iraq Ubaid settlements.65

Two sites were sampled from Saudi Arabia, Do-
sariyah and Abu Khamis. Dosariyah has recently 
undergone re-excavation which showed the site to 
consist of complex stratigraphy, but little evidence 
of structures was found and only a limited number 
of permanent installations and therefore is charac-
terised as a campsite with occupation and activity 
zones moving over time. However, despite its size 
and complexity, Dosariyah’s material culture is in 
keeping with the broader Arabian Middle Neolith-
ic.66 Therefore Dosariyah, along with Abu Khamis, 
are good representations for Ubaid-related sites in 
Saudi Arabia.67

Finally, the site H200 on the Bushehr peninsula, 
Iran, was also sampled as Chalcolithic Iran had con-
tact with southern Iraq via Susiana and historically 
there has also been contact across the Gulf to the 
opposite shore where Dosariyah and Abu Khamis 
are located. The inclusion of this material is in or-
der to investigate the relationship between the Ira-
nian coast and southern Iraq further as well as in-
vestigate the potential of contact with Arabia in 
this early time period. H200 itself was first identi-
fied in 1969/1970 and the ceramic material initially 
classed as Ubaid, however beyond this little else is 
known about either the site or the potsherds.68

65 Bielinski 2015; Carter, Crawford 2010.
66 Drechsler 2012.
67 Masry 1997, pp. 78–92.
68 Williamson, Prickett 1970; Carter et Al. 

2006.

et al’s NAA study, that it is impossible to identify 
production centres due to the clays in southern Iraq 
being too similar to each other due to the deposi-
tion of the two rivers. That being said this research 
is using a different technique and if production cen-
tres cannot be identified the new chemical data may 
be sensitive enough to provide insight into different 
aspects of the movement of the material.

9. The sites

Material was sampled from six sites around the Gulf 
Coast from Iraq, Kuwait, Saudi Arabia, and Iran 
(Map 3).

The Iraqi sites Eridu and Tell al-Ubaid were 
selected for two reasons; firstly, previous chemi-
cal analysis conducted on the ceramic material 
from the Gulf suggested that the Ubaid potsherds 
came from southern Iraq.62 The results from the 
NAA led to the proposal that Ur was the most 
likely site of origin for the Ubaid-ware, how-
ever these results were further analysed and the 
conclusions drawn were that while it did appear 
that the Ubaid-related finds were from south-
ern Iraq, it was impossible to be more specific as 
to the origin point.63 Since this second publica-
tion no further chemical analysis on the mate-
rial has been published. Both Eridu and Tell al-
Ubaid are in the area identified by both papers  
as the region most likely to be the source of the 
potsherds. And secondly, both sites have potential 
as production centres due to a surface survey iden-
tifying a number of possible kiln sites, although 
as of yet excavation of such features has not oc-
curred.64 

62 Oates et Al. 1977.
63 Roaf, Galbraith 1994.
64 Moore 2002.
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Map 3
The Ubaid in the Gulf 
with sampled sites 
highlighted 
(Adapted from 
Carter 2018, in Press)

Figure 10
Stone architecture at H3 
(Kuwait) 
(Carter 2018, in press)
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at least two fabrics and possibly two different clay 
sources were used for the Arabian ware. Of particu-
lar interest are samples 11 and 12 from H3 which are 
considerably closer to the Ubaid and H200 results 
than the other Arabian sherds. This too will require 
further investigation into its significance.

Finally is the Ubaid-ware. This material is very 
tightly packed, but there does appear to be a divide 
within the group cutting it in half. On the lower-
left is H3 and Dosariyah and on the upper-right is 
both the Iraq sites and Abu Khamis. It is too soon 
to speculate on what this may indicate, but it may 
mean that differentiating between southern Iraq 
clays is possible to some extent.

Unfortunately the results for the cluster analysis 
on all the samples is not as promising. While there 
are numerous ways to conduct cluster analysis71 the 
results when applied to all the samples for this pro-
ject often produced a ‘chain’ result (fig. 13) which is 
difficult to interpret or draw conclusions from.

However, if the ceramic categories defined by 
macroscopic investigation are used to create sub-
groups and cluster analysis is then applied some pat-
terns do appear. Of note are the Arabian red coarse-
ware results (fig. 14). The dendrogram shows at least 
two subgroups within the Arabian coarse-ware fab-
ric, which is in agreement with the PCA results.

11. Conclusions and future work

This research project is still in its early stages, how-
ever some conclusions can already be drawn from 
the results. Firstly, the PCA results support the pre-
vious analysis conclusions that the Ubaid-related 
material in the Gulf is chemically similar to that in 
southern Iraq and therefore it is probable that the 
Gulf Ubaid-ware originated from southern Iraq. 
Secondly, it also supports the previous analysis of 
the red coarse-ware as not being from southern Iraq. 
Despite only ever being found in association with 
Ubaid-ware, their chemical signatures are very dif-
ferent and were not made from the same clays. No 
clay source has been identified in Arabia as a pos-
sible source, nor have any kilns been located, but 

71 Baxter 2015.

10. Results and discussion

Preliminary outputs from PCA are promising with 
regard to identifying groups within the material 
that share a similar chemical signature. Figures 11 
and 12 depict the same data but coloured to reflect 
ware type and site.

In figure 11 there are three groups with only 
a small amount of overlap between two of them. 
Firstly it is clear that the Arabian coarse-ware has 
a different chemical signature than all the Ubaid 
and Ubaid-related (H200) material. There is no 
overlap but it does appear these sherds have con-
siderable variability especially when compared to 
all the Ubaid material (Ubaid medium, Ubaid fine, 
Ubaid coarse). All the Ubaid potsherds are fairly 
tightly grouped suggesting a very similar chemical 
signature which is expected considering the nature 
of the fabric (fine) and the possible sources of clay 
in southern Iraq.

The H200 results are interesting for a number 
of reasons. When H200 was first discovered it was 
identified as Ubaid69 but later examination of the 
ceramic material cast this into doubt and linked the 
material more closely with Highland Fars and rede-
fined it as Ubaid-related.70 This study’s data shows 
that chemically H200 pots are different from south-
ern Iraq Ubaid material. However, there is a partial 
overlap with the Ubaid group. This could be for a 
number of reasons: 1, it may simply be part of the 
group’s internal variability which appears to be fair-
ly large or 2, some of the potsherds collected from 
H200 are in fact from southern Iraq in origin and 
represent a foreign intrusion in the collection. This 
feature of the data will require further investigation, 
using both statistical and petrographic analysis, in 
order to determine its nature.

Figure 12 is the same results as figure 11 but col-
oured for site rather than fabric type. This shows 
some other noteworthy patterns.

While the variability of the Arabian ware is great, 
there does appear to be a divide within it between 
the material from H3 and that from Dosariyah and 
Abu Khamis. While it is not conclusive, this suggests 

69 Williamson, Prickett 1970.
70 Carter et Al. 2006.
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Figure 12
PCA results 
for all variables 
with site data

Figure 11
PCA results 
for all variables 
with fabric 
ware data

Figure 13
Cluster analysis 
applied to all 
ware types

Figure 14
Cluster analysis 
on Arabian red 
coarse-ware only
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two samples that do not group with the other sam-
ples and the reason for this may be clearer in petro-
graphic analysis. Also, the PCA and cluster analysis 
of the coarse-ware suggests there were at least two 
clays and maybe more than one recipe used in the 
production of this local ware. Identifying these dif-
ferences may be clearer in the petrographic analysis 
and this type of study may explain in what manner 
they are different (e.g. use of temper).

These early results illustrate the potential of this 
data-set to further understanding of the Ubaid in 
the Gulf which in turn may affect interpretation of 
both the wider Arabian Middle Neolithic and also 
the Ubaid in Iraq itself. Understanding the mecha-
nisms of connectivity for this early period has reper-
cussions on interpretations of networks beyond the 
region of the time period. To understand how the 
great trading networks of later antiquity developed 
it is necessary to recognise their foundations and the 
Ubaid in the Gulf is a key step in identifying these 
foundations and ascertaining how they grew into a 
vast network that connected half the world.

in light of the chemical analysis and that this ware 
type is only found in Arabia it is argued to be of lo-
cal manufacture and this study’s results in no way 
contradict this proposal.

Finally, the H200 potsherds, when first exam-
ined were identified as Ubaid, but a later macro-
scopic study cast doubt on this classification, linking 
the material more closely to inland Iran rather than 
southern Iraq.72 The PCA analysis of the chemical 
data supports this later analysis as the chemical sig-
nature is not similar to the Ubaid-ware from south-
ern Iraq and therefore, while there may be similari-
ties between the decoration on the potsherds, it is 
more likely to be of local manufacture and it is more 
accurate to call it Ubaid-related rather than Ubaid. 

Future work will involve continued analysis 
of the chemical data (using both PCA and cluster 
analysis), but also petrographic analysis as it has be-
come common practice to complement this type of 
chemical study with petrography. This work may 
shed light on some of the PCA results, particular-
ly in relation to the Arabian coarse-ware. There are 

72 Carter et Al. 2006.
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