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"e 13th ASWA conference was hosted by the Uni-
versity of Cyprus, one of the youngest of Europe’s 
universities. In 2019, it was only thirty years since its 
foundation. Nevertheless, this is a thriving academic 
institution, which currently consists of eight faculties, 
twenty-two departments, and eleven research units. 

In 1991, and just two years a%er the university’s 
foundation, the Archaeological Research Unit (ARU) 
was founded by decree from the Government of the 
Republic of Cyprus, following the issuance of the de-
pendent legislation by the House of Representatives. 
"e decision to establish the ARU was based on the 
recommendation of the Interim Steering Commit-
tee of the University of Cyprus, which stated the 
following:

1. Cyprus is o'ered for primary research in the 
#eld of archaeology thanks to its distinctive cul-
tural signature and history, as well as due to the 
fact that Cypriot archaeology and archaeologi-
cal research on the island already has a distin-
guished tradition and international reputation;

2. "e subsequent international recognition of 
the importance of archaeological research in 
Cyprus should comprise one of the #rst incen-
tives for choosing the University of Cyprus as 
a center for postgraduate studies, and will pave 
the way for the exchange of students and aca-
demics between the University of Cyprus and 
academic institutions overseas.

"e faculty members of the ARU, who are also part 
of the Department of History and Archaeology ac-
ademic sta', have contributed immensely over the 
past 28 years to the achievement of the aforemen-
tioned objectives for the study and promotion of Cy-
priot cultural heritage through their research, their 
teaching, and the practical training they have been 
providing to students at undergraduate and post-
graduate levels. "e active study of other regions of 
the Mediterranean world have not been overlooked 
either, as members of the ARU academic sta' have 
been carrying out excavations and research projects 
in Greece, Turkey, and France.

FOREWORD

"e members of the ARU are actively carrying 
out research in Pre- and Protohistoric Archaeology, 
Classical and Byzantine Archaeology but also Ar-
chaeometry and Environmental Archaeology, Mari-
time Archaeology, and Western Art.  In the course of 
the past 28 years, the ARU has laid very stable foun-
dations in all aforementioned specialisations of the 
archaeological discipline, none of which existed at 
academic level in Cyprus before the unit’s establish-
ment. "rough their teaching at undergraduate and 
postgraduate levels, all members of the ARU academ-
ic sta' have been contributing to the formation of a 
new generation of Cypriot archaeologists, equipped 
with all the necessary knowledge and practical expe-
rience needed to excel in this scienti#c #eld.

Over the years, the ARU has been very active 
in organizing international conferences and work-
shops. "e ARU has organized over 50 international 
conferences, while members of the academic sta' 
have published the proceedings of over 20 scienti#c 
meetings held at the ARU.

"us, when Jean-Denis Vigne came to my of-
#ce several years ago with the suggestion to co-or-
ganize the 13th Archaeozoology of Southwest Asia 
and Adjacent Areas conference I gladly accepted. 
"e meeting in Nicosia brought together colleagues 
from all over the world and o'ered a venue where 
new results from the #eld or the laboratory could be 
presented and discussed. "e publication of the con-
ference proceedings enables colleagues who were 
unable to a!end the conference to read about the 
latest developments in the archaeozoology of this 
culturally important region.

I would like to close by thanking all the members 
of the 13th ASWA organizing commi!ee for all the 
work they have put into bringing so many scholars 
to Cyprus, many of them for the #rst time. I would 
also like to thank the co-editors of this volume for 
all the work they have put into the publication of 
the proceedings. 

Professor Vasiliki Kassianidou
Director of the Archaeological Research Unit,

University of Cyprus
Nicosia, August 2019





EDITORS’ PREFACE

Due to their location at the meeting point of the 
three Old World’s continents—Africa, Asia, and Eu-
rope—Southwest Asia and its adjacent areas played 
a pivotal role in the history of humanity. "ey re-
ceived successive waves of our species—Homo 
sapiens—out of Africa. Di'erent processes in several 
areas of this large region brought about the transi-
tion to the Neolithic, and later on the urban revolu-
tion, the emergence of empires bringing with them 
important subsequent religious, cultural, social, and 
political consequences. Southwest Asia also played 
a major role in the interactions between East (Asia) 
and West (Europe) during the last two millennia. "e 
unique importance of Southwest Asia in the history 
of humanity is strengthened by the, also related to 
its location, fact that this area is a hotspot of bio-
diversity, especially in mammals, which were—as 
everywhere in the world—tightly associated to the 
history of civilizations in a diversity of roles: game, 
providers of meat and milk, traded raw material, 
symbol of prestige and wealth, pets, etc. 

Everywhere in the world, the biological and 
cultural interactions between humans and animals 
o%en remain under-evaluated in their heuristic val-
ue for understanding complex social and biological 
interactions and trajectories. "is is why, almost half 
a century ago, archaeologists who were carrying out 
research and re*ecting on such themes founded a 
very active nonpro#t world organization named the 
International Council for Archaeozoology (ICAZ). 
"is is also why the ICAZ working group “Archae-
ozoology of Southwest Asia and Adjacent Areas” 
(ASWA[AA]) was one of the #rst ones created with-
in ICAZ, constituting one of the largest and most ac-
tive of ICAZ’s working groups.

"e ASWA[AA] was formed during the 1990 
ICAZ International Conference in Washington, D.C. 
Its purpose is to promote communication between 
researchers working on archaeological faunal re-
mains from sites in western Asia and adjacent areas 
(e.g., Northeast Africa, Eastern Europe, Central Asia, 
and South Asia). It carries out its mandate mainly 
through the sponsoring of biennial international 
conferences. Since 1998, these meetings have alter-
nated in being hosted in Europe or in Southwest 

Asia: Paris (1998), Amman (2000), London (2002), 
Ankara (2004), Lyon (2006), Al Ain (2008), Brussels  
(2011), Haifa (2013), Groningen (2015).

Ongoing armed con*icts and political tensions 
in several countries of Southwest Asia made it di+-
cult to locate a safe and convenient place that would 
enable the organizing the 13th ASWA[AA] meeting 
in within that region. Although Cyprus is currently 
a member of the European Union, in (pre-)history 
Cyprus was embedded in the eastern Mediterranean 
“world.” Because of its location, Cyprus was indeed 
at the con*uence of African, Levantine, Anatolian, 
and Greek cultural streams and, as is common for 
islands, recombined them in di'erent but always 
original ways all along its history. Archaeozoology 
recently provided one of the most convincing il-
lustrations of the tight connection between Cyprus 
and Southwest Asia, demonstrating that the earliest 
domesticated mammals, especially cats, pigs, ca!le, 
sheep, and goats, were introduced to the island very 
shortly a%er their #rst incipient domestication on 
the near continent, that is, during the ninth millenni-
um BC. For all these reasons, Cyprus represented an 
ideal place to host the 13th ASWA[AA] conference.

Despite the illegal military occupation of part 
of its territory by a foreign country, the option of 
hosting the meeting in Cyprus was enthusiastical-
ly embraced by all members of the working group, 
especially because it is open to all nationalities and 
maintains good diplomatic relationships with a large 
majority of countries in Southwest Asia. "ese facts 
contributed towards the 13th ASWA[AA] meeting in 
Cyprus (June 7–9, 2017) becoming one of the best-at-
tended ASWA[AA] meetings. It brought together 80 
scientists coming from 25 di'erent countries: from 
Southwest Asia (6 countries), Europe (14 countries), 
North America (2 countries), and Japan.

"ey presented their results in 36 oral and 32 
poster presentations. "ey debated the long-term in-
teractions between humans and biodiversity, about 
the beginning of animal domestication and husband-
ry, the strategies of animal exploitation from the Pa-
leolithic to modern times, and the symbolic and fu-
neral use of animals through time. "ey also greatly 
enjoyed the numerous social events organized, in-
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cluding a fantastic Cypriot mezze dinner, enhanced 
by a local folk-music band, and a nice excursion to 
the archaeological sites of Amathous, Kourion, and 
Khirokitia, and to the museums of Nicosia and Lar-
naca, which provided ample opportunities for scien-
ti#c exchanges in a friendly atmosphere.

"e hosting of the conference at the new campus 
of the University of Cyprus was another major rea-
son to the meeting’s success. "is campus was a con-
venient and pleasant venue for such a conference, 
and the strong support of the University of Cyprus, 
as well as its valuable experience for the organiza-
tion of such meetings were deeply appreciated by 
both the scienti#c organizers and the delegates. Sev-
eral other partners contributed to the organization: 
the French archaeological mission “Neolithisation—
Klimonas,” which is itself strongly supported by the 
French School at Athens, the Cyprus Department 

of Antiquities, the French Institute of Cyprus, the 
French National Center for Scienti#c Research (Cen-
tre National de la Recherche Scienti#que [CNRS]), 
and the French National Museum of Natural History 
(Muséum national d’Histoire naturelle [MNHN]).

"e present volume brings together the texts of 
18 of the 68 presentations of the meeting in Nicosia. 
"e editorial board collected the papers and orga-
nized their review and editing. We are very grateful 
to Sarah Kansa (and Open Context), Justin Lev Tov, 
and Lockwood Press for their constant support in 
bringing this volume to fruition.

Julie Daujat
Angelos Hadjikoumis

Rémi Berthon, Jwana Chahoud
Vasiliki Kassianidou 

Jean-Denis Vigne



Exploring Ubaid-Period Agriculture in Northern Mesopotamia

The Fi!h-Millennium BC Animal Remains from Tell Ziyadeh, Syria

Sco" J. Rufolo*

* Palaeobiology Section, Canadian Museum of Nature, PO Box 3443, Station D, O!awa, ON K1P 6P4, Canada 
 ([srufolo@nature.ca], corresponding author)

Abstract
Excavations at the Syrian site of Tell Ziyadeh in the 1990s yielded a considerable body of archaeological evidence doc-
umenting life at a !"h-millennium BC se#lement in northern Mesopotamia. $e !ndings paint a picture of a pioneer 
community founded around 4800 BC, and a site subsequently occupied for several hundred years, thus spanning the 
later Northern Ubaid and initial Late Chalcolithic periods of the region. Providing one of the largest zooarchaeological 
datasets from the Khabur Basin for this temporal range, the Ziyadeh faunal material is described here as part of an 
examination of the animal-based economy of a rural site during a critical phase of sociocultural transition in northern 
Mesopotamia. $e closing centuries of the !"h millennium are noted for cultural shi"s preceding the emergence of 
urban life over the course of the fourth and third millennia; therefore, the societies of the Ubaid and immediate post-
Ubaid periods are commonly viewed as forming a bridge between the Neolithic Revolution and the Urban Revolution. 
Recent archaeological work supports the notion that an indigenous trajectory toward urbanization was established in 
northern Mesopotamia by the end of the !"h millennium, but it also indicates that sociocultural evolution in the north 
did not mirror the pa#ern of urbanization documented for the south during the Uruk period. $e animal remains from 
Tell Ziyadeh o%er a window into the early stages of the North’s distinct path as it unfolded among a cluster of small 
hinterland se#lements, recording their evolution from localized agricultural practices into a more integrated, regional 
economic network connecting neighboring pioneer se#lements. $is transformation is in line with a trend toward 
greater sedentarization and expanding social networks already recognized by other archaeological analyses concerning 
!"h-millennium BC northern Mesopotamia.

Keywords
Khabur Basin, Late Chalcolithic, Middle Khabur sites, northern Mesopotamia, Northern Ubaid, Post-Ubaid society, Tell 
Ziyadeh faunal assemblage, Ubaid expansion

2.1 |

DOI: h"p://dx.doi.org/10.5913/aswaxiii.0130201

Introduction

From a broad archaeological perspective, South-
west Asia as a region appears to be standing on the 
threshold leading into the realm of urban life and 
text-based history by the end of the !"h millennium 
BC. $e subsequent centuries of the fourth millen-
nium would witness the rise of the world’s !rst cit-
ies and their accompanying bureaucratic structures 
in the Sumerian heartland of southern Mesopota-
mia, eventually giving birth to—among many oth-
er things—the wri#en record (Mieroop 2015:21–43). 
As an academic subject, this “Urban Revolution” has 

traditionally commanded much a#ention (Smith 
2009), although signi!cant archaeological e%ort in 
recent decades has sought to be#er understand the 
developments of the immediately preceding periods 
(Carter and Philip, eds. 2010; Stein and Özbal 2007). 
In the chronology of prehistoric Mesopotamia (Fig-
ure 2.1.1), the precursors to the earliest urban phases 
are contained in the Ubaid and Late Chalcolithic 
(LC) periods, a broad span of time that, as archaeol-
ogy has begun to show, harbored a range of cultures 
more diverse and sophisticated than once thought 
(Carter and Philip 2010; Frangipane 2001; Marro, ed. 
2012; McMahon and Crawford 2014; Pi#man 2001). 
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To continue the metaphor employed at the beginning 
of this paragraph, it is becoming more and more ev-
ident that Southwest Asia not only approached the 
threshold of urbanism in the !"h millennium BC, 
but likely also experienced the !rst societal recon-
!gurations resulting in some communities in the re-
gion crossing over.

One of the most important general observations 
that has emerged from archaeological explorations 
of later prehistoric Mesopotamia is the fact that the 
northern and southern areas of the region followed 
distinct paths toward urbanization (Oates et al. 2007; 
Ur 2014; Wilkinson 2009). $e early Sumerian city-
states formed during the Uruk Period of southern 
Mesopotamia, emerging to become the world’s !rst 
societies of undisputed urban character as the fourth 
millennium BC unfolded in what is now central and 
southern Iraq (Foster and Foster 2009:15–34; Nissen 
2001). On the northern periphery of the Sumerian 
world, in what today is eastern Syria and northern 

Iraq, cities, which were organized in a similar fash-
ion to those of the Iraqi alluvium along the Persian 
Gulf, made a later appearance, emerging during the 
mid-third millennium (Ur 2010). $e evolution of ur-
ban society in both regions, however, was marked 
by variable and complex sociocultural processes (Al-
gaze 2008; Lawrence and Wilkinson 2015; Pollock 
2001) that unfolded over the course of centuries. 
Also of increasing interest to scholars is the fact that 
the roots of urbanism in northern Mesopotamia ap-
pear to ultimately stretch back into the !"h millen-
nium, where proto-urban se#lement con!gurations 
have been identi!ed for several sites (Brustolon and 
Rova 2008; Ur et al. 2007; Ur, Karsgaard, and Oates 
2011; Ur, Khalidi, and Al-&ntar 2011). 

Northern Mesopotamia during the !rst half of 
the !"h millennium BC was part of the Ubaid phe-
nomenon (Becker 2013), a seemingly progressive ex-
pansion of cultural elements with origins in southern 
Mesopotamia into adjacent territories of Southwest 

 

 

 

Old World
Chronology

Dates
(cal BC)

Regional Periodization 
(Northern Mesopotamia)

Cultural Period
(Jazireh Region) Ziyadeh Stratigraphy

Chalcolithic

4400–4200 Late Chalcolithic 1 Post-Ubaid/
Kuranian

South Side:
Levels VI–VIII (4762-4241 cal BC) 
East Side:
Levels XII–XXIV (4762-4241 cal BC) 

5200–4400 Northern Ubaid Ubaid

South Side:
Levels I–V (4987-4661 cal BC) 
East Side:
Levels I–XI (4901-4586 cal BC) 

Neolithic

5400–5200 Halaf–Ubaid 
Transitional

Halaf–Ubaid 
Transitional

N/A

5900–5400 Halaf Halaf N/A

 

 

 

 

Figure 2.1.1. Comparison 
of chronological terms for 
northern Mesopotamia 
covering the period of time 
discussed in this work. 
General dating and re-
gional terminology follow 
Akkermans and Schwartz 
(2003) and Rothman (ed.  
2001); cultural periods for 
the Jazireh—traditional ap-
pellation for the region in 
which the Khabur Basin is 
located, roughly equiva-
lent to the core of northern 
Mesopotamia—and spe-
cific radiocarbon dates for 
Ziyadeh are derived from 
Tonoike and Hole (2016).
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Asia.1 $ese elements !rst crystallize around 6500 BC 
in the southern Iraqi (ood plain and include certain 
characteristic components of material culture—com-
mon domestic architectural plans, shared ceramic 
technology and repertoire of decorative motifs and 
forms, the presence of baked clay nails and mullers, 
etc. (Carter and Philip 2010:4)—as well as particular 
social and economic practices such as increasing use 
of communal cemeteries (Hole 1989), headshaping 
(Lorentz 2010), and participation in long-distance 
obsidian trade networks of a complex but not yet 
fully understood nature (Breniquet 1989:327; Healey 
2010:188–193; Khalidi et al. 2016). $is cultural “pack-
age” eventually spread outwards, being adopted to 
varying degrees in areas as diverse as northern Mes-
opotamia, Anatolia, the Levant, the Arabian Peninsu-
la, and even Iran and the Caucasus. During the sixth 
and !"h millennia it formed what is regarded by 
many archaeologists as the !rst large-scale cultural 
interaction sphere (Carter and Philip, eds. 2010; Hen-
rickson and $uesen, eds. 1989). As a chronological 
entity, the Ubaid is also o"en viewed as a period of 
transition between agrarian-based subsistence econ-
omies and urban-centered economic networks (Hen-
rickson and $uesen 1989), a span of time during 
which increased social complexity developed in nu-
merous ways (Iamoni 2016; Rothman 2004). Counted 
among the signals of this greater complexity is the 
higher number of permanent se#lements, which in 
some areas exhibit hierarchical relationships in terms 
of size and location as well as indications of economic 
strati!cation (Ur 2010:393–401). However, the extent 
of political ranking and the level to which a social 
elite emerged during the Ubaid remains contested 
(Akkermans and Schwartz 2003:178–179). Compli-
cating ma#ers, the basic subsistence strategies and 
agricultural economy of the Ubaid are poorly known, 
as archaeobiological studies for this period are few 
(Grossman and Hinman 2014:203; Stein 2010:28).

1)Most scholars discuss the distinctive cultural features 
of the Ubaid as having !rst evolved in southern Meso-
potamia, subsequently spreading outward and moving 
mostly in a northerly direction. It should be noted, how-
ever, that there is some evidence that this might not have 
been the case—at least regarding certain components of 
Ubaid material culture—and some researchers question 
the direction of movement (e.g., Campbell and Fletcher 
2010; Karsgaard 2010). Certain elements of the “Ubaid 
package” may actually have appeared !rst in the north 
and then made their way southward.

Nonetheless, the archaeological data that do 
exist for the !"h millennium BC demonstrate that 
the Ubaid phenomenon coincides with a patchwork 
of proto-urban developments and incipient forms 
of social strati!cation in Mesopotamia. $ese var-
ied forms of greater social complexity likely shi"ed 
within a set of diverse pa#erns over time, advancing 
and retreating in some areas, solidifying into a per-
manent change in others. Summed over the region, 
however, those societal changes with longevity es-
tablished a foundation for future urban emergence 
distinctive to northern Mesopotamia (Lawrence 
and Wilkinson 2015; Ur 2010). It is also increasingly 
clear that the expansion of Ubaid cultural currency 
to form an archaeological horizon was the result 
of a diverse set of regional sociocultural processes 
rather than a coordinated and monolithic act of con-
quest, colonization, or economic imperialism (Bal-
di 2016; Stein 2010). Geographic areas entered the 
Ubaid sphere in a variety of ways and with di%ering 
degrees of interconnection, o"en without uniform 
adoption of the complete range of Ubaid cultural sig-
nals. Similarly, the closing centuries of the !"h mil-
lennium—for northern Mesopotamia broadly treated 
as the Post-Ubaid2 phases that preceded the Uruk 
Expansion—also seem to have been characterized 
by multifaceted and dynamic social processes that 
played out in both directions between the north and 
the south (Marro 2012). In neither the Ubaid nor im-
mediate post-Ubaid periods, however, does the inter-
play between the two Mesopotamian regions—nor, 
for that ma#er, that between Mesopotamia and its 
neighbors—appear to have involved large-scale mi-
gration and displacement of populations (Breniquet 
1996; Carter and Philip 2010:7). Smaller-scale move-
ments of people certainly did occur (Frangipane 
2012:42n2; Oates 2004), however, and archaeological 
investigations in the Khabur Basin of northeastern 

2)$e term “Post-Ubaid” is employed in this paper as a 
chronological entity encompassing the !rst few centuries 
following the general disappearance of the distinctive 
Ubaid cultural styles and forms in northern Mesopotamia 
and surrounding regions where this disappearance occurs 
around the mid-!"h millennium BC. It is not formally 
recognized as such in most of the literature, although 
the term frequently occurs, but it is o"en eschewed as a 
proper designation in favor of local chronological termi-
nology. $e capitalized form is used here in opposition 
to “post-Ubaid”, which may be understood as any and all 
periods following the Ubaid in any region. 
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Syria provide evidence of such movements in north-
ern Mesopotamia.

$e site of Tell Mashnaqa, located on the middle 
stretch of the Khabur River (Figure 2.1.2), has been 
interpreted as containing the remains of a se#lement 
established by a small group of migrants during the 
Ubaid ($uesen 2000), assumed by its excavator to 
have traveled northward along the river from the 
southern Mesopotamian zone.

$e nearby sites of Tell Ziyadeh and Mulla Matar 
also hosted communities founded during the Ubaid, 
part of a broader episode of new se#lement within 
the Khabur Basin, along with small agricultural in-
stallations established further north at sites such as 
Kashkashok III, Beydar III, and Tell Kuran (Hole and 
Tonoike 2016d:391–397). $e essentially simultane-
ous appearance of these sites on either virgin ground 
or territory long abandoned strongly suggests that 
their establishment was due to immigration, and the 
artifacts recovered at Tell Ziyadeh in particular have 
been interpreted as recording the foundation and 
evolution of a small homestead by an enterprising 
group of pioneers (Hole 2016). Possessing one of the 
largest !"h-millennium BC archaeological datasets 
for a small rural community of northern Mesopota-
mia, Ziyadeh provides an example of how the Ubaid 

phenomenon was expressed in a localized fashion as 
its associated cultural hallmarks spread into north-
ern Mesopotamia, evolving over time through vari-
ous stages of sociocultural transmission and trans-
formation. $e Chalcolithic faunal assemblage from 
Tell Ziyadeh is described here in order to highlight 
those aspects of the animal-based economy that re-
(ect the pioneer origins of the ancient community, 
followed by a brief discussion of how the zooarchae-
ological data contribute to a broader understanding 
of the sociocultural dynamics underlying the Ubaid 
phenomenon and its relationship with subsequent 
developments in urban social organization. 

The Ubaid Phenomenon    
in Northern Mesopotamia

Before pro!ling Tell Ziyadeh as an archaeological 
site, a brief exploration of the Ubaid as it was ex-
pressed in northern Mesopotamia—today the Jazireh 
of northeastern Syria and northwestern Iraq along 
with the area of southeastern Turkey bordering its 
northern edge—is in order so that the data from Zi-
yadeh may be understood within their broader re-
gional context. Stein (2012) provides a detailed as-
sessment of northern Mesopotamia during the Ubaid 

Figure 2.1.2. Map of the Khabur Basin region of northeastern Syria indicating the location of sites 
mentioned in the text, with inset situating the area within the broader se"ing of Southwest Asia. The 
locations of three sites—Kosak Shamali, Köşk Höyük, and Tell Kurdu—are shown on the inset map.
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and subsequent LC phases, and what follows here is 
largely a summary of the most important points of 
this work. $e periods under consideration with ref-
erence to Tell Ziyadeh (Figure 2.1.1) are the North-
ern Ubaid (ca. 5200–4400 BC), corresponding to the 
Ubaid 3 and Ubaid 4 phases of the southern Mesopo-
tamia chronology (Lebeau 2011), and the LC1 des-
ignation (ca. 4400–4200 BC) of the LC chronology 
erected for northern Mesopotamia (Rothman 2001), 
which overlaps with the Terminal Ubaid/Ubaid 5 
phase of the southern alluvium (Forest 1996:387).

During the !rst half of the !"h millennium BC, 
northern Mesopotamia witnessed the spread of the 
Ubaid material-culture complex, which commingled 
with the waning native cultural traditions of the pre-
ceding Halaf period of the sixth millennium (Özbal 
2010). $ese became integrated into an overarching, 
Ubaid-derived set of cultural expressions and modes 
of social organization, thereby creating a new iden-
tity centered in participation within a broad inter-
action sphere that united northern Mesopotamia 
economically and symbolically with surrounding re-
gions (Breniquet 1989, 1996). Such changes were also 
accompanied by the emergence of greater economic 
di%erentiation and disparities in social status. $e ar-
chaeological correlates of this include site distribu-
tions of greater complexity that exhibit a more densely 
se#led landscape, with distinct two-tiered se#lement 
hierarchies in areas such as the Balikh drainage basin 
(Trentin 2010) and large regional centers in the Upper 
Khabur and Hamrin plains of the Jazireh (Ball 1990; 
Brustolon and Rova 2008; Wilkinson et al. 2003); indi-
cations in both the artifacts and faunal remains that 
some communities intensi!ed their involvement in 
pastoralism to heighten the extraction of milk and 
wool (Grossman and Hinman 2014; Sudo 2010); the 
procurement of luxury goods through long-distance 
trade networks (Forster and Grave 2012; Oates 1993; 
Tobler 1950) and the possible use of painted po#ery 
in feasting rituals to signify social status (Helwing 
2003); and the presence of administrative devices 
such as seals, sealings, and clay tokens (Pi#man 2001; 
Rothman 2007). Overall, however, disparities in social 
status appear to have been minimal, and the Ubaid 
period in northern Mesopotamia seems to have been 
characterized by nascent economic ranking and the 
gradual development of limited forms of social strat-
i!cation. $is incipient socioeconomic complexity is 
generally viewed as the result of a process of social 
replication in which northern communities shi"-

ed their political structures so that small corporate 
groups within villages and se#lement clusters—per-
haps even accompanied by the emergence of head-
men or chiefs—gained limited control of the collec-
tion and distribution of agricultural goods, initially 
generated by and subsequently enabling the mainte-
nance of their status through mutual trade and social 
exchanges with staple !nance-based chiefdoms of the 
south (Nissen 2001; Stein 1994).

Unfortunately, the subsequent Post-Ubaid or LC1 
phase of northern Mesopotamia is poorly document-
ed due to a relative lack of archaeological data for this 
time period (Stein 2012:132). $e information that is 
available indicates that the trends toward socioeco-
nomic di%erentiation and the emergence of a social 
elite continued from the Ubaid, and may even have 
accelerated (Marro 2012).3 Some continuities in ma-
terial culture are present as well, with the retention 
of certain Ubaid forms and styles, but these display 
alterations characteristic of the Post-Ubaid, and most 
components of the Ubaid cultural assemblage disap-
pear over the course of the second half of the !"h 
millennium BC. Evidence of far-ranging, centralized 
political control—such as a consistent pa#ern of large 
public buildings or a formal organization of se#le-
ments into urbanized arrangements (Ur and Wilkin-
son 2008; Wilkinson and Tucker 1995)—or strongly 
hierarchical social status in the form of segregated 
household activities and economic production (Gur-
dil 2010) or di%erential burial practices (Akkermans 
and Schwartz 2003:175–178), remains lacking.

$e number of zooarchaeological studies whose 
subject are Ubaid or Post-Ubaid period assemblages 
from northern Mesopotamian sites is small. Gross-
man and Hinman (2014:212–213) tally eight sites 
with published zooarchaeological analyses, includ-
ing only those with assemblages containing one hun-
dred or more specimens identi!ed to taxonomically 
useful categories and that also have a secure strati-
graphic association. To these may be added the site 
of Tell Aqab (Bartosiewicz 2016), which possesses 
a very early Northern Ubaid assemblage—dating to 
around 5300–5100 BC. Of these, !ve are located out-
side of the Khabur Basin—Tell Kurdu on the Amuq 
Plain, Tell Zeidan on the Balikh River, Kosak Shama-
li in the Upper Euphrates Valley, Khanijdal East in 

3)However, see Kennedy (2015) for an opposing view 
that posits a levelling of social di%erentiation in northern 
Mesopotamia during the LC1.
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the Iraqi Jazireh, and Kenan Tepe in the Upper Ti-
gris region. $e remaining four are situated within 
the Khabur Basin: three on the banks of the Khabur 
River itself—Tell Kuran in the northwestern portion 
of the basin and Tell Mashnaqa and Tell Ziyadeh4 on 
the middle course of the Khabur—and one in the far 
north of the basin within the Wadi Dara drainage 
system—Tell Aqab. A survey of the basic zooarchae-
ological pro!les for these nine sites reveals that an 
array of subsistence strategies was employed during 
the Ubaid, with four of the assemblages character-
ized by a variable but overall high percentage of wild 
species (ranging from 27% to 57%), and the others 
exhibiting very high proportions of domesticated 
species (87% or greater). Moreover, the presence of 
a large number of remains from wild taxa does not 
correlate well with site location or size, so a reliance 
upon hunted resources does not appear to have been 
more common in marginal areas of se#lement with 
li#le rainfall to support extensive agricultural pro-
duction. Sites with a signi!cant domestic component 
reveal a concentration on sheep and goat, although 
detailed analyses of herding-management practices 
are not yet available for Kenan Tepe (Parker et al. 
2008:114–122) or Tell Kurdu (Özbal et al. 2004:64–68; 
Yener et al. 2000:78–80). At Zeidan, caprines were 
managed primarily to maximize meat yield, al-
though the age-at-death pro!les indicate that milk 
was also likely extracted to a small but signi!cant 
extent (Grossman and Hinman 2014:209). Although 
chemical analyses have shown that dairy was an im-
portant component of pastoral practice in Southwest 
Asia as early as the seventh millennium BC (Ever-
shed et al. 2008), and there is residue evidence for 
dairy products such as bu#er during the Chalcolithic 
(Sauter et al. 2003), the progress of the “Secondary 

4)$e Ziyadeh data presented in Grossman and Hinman 
(2014) are derived from earlier studies by Zeder (1995, 
1998a, 1998b). Zeder’s work presents the results of an 
initial sorting and identi!cation of the Ziyadeh material 
that sought only to assign preliminary taxonomic iden-
ti!cations and obtain counts and weights by species. $e 
Ziyadeh data presented in this work represent a second, 
more detailed analysis (Rufolo 2016) in which material 
was carefully selected according to secure stratigraph-
ic contexts and subjected to a greater range of data ex-
traction—identi!cations were re!ned where necessary, 
information concerning fragmentation was collected, 
measurements were performed, butchery marks were re-
corded, and more.

Products Revolution” in the region was likely a grad-
ual one (Grigson 2000), so it is not surprising that 
coordinated pastoral endeavors and centers for milk 
and wool production are not in evidence for Ubaid 
northern Mesopotamia.

As for the Ubaid, very few faunal studies have 
been published for the Post-Ubaid period of north-
ern Mesopotamia. Some data do exist for Khabur 
Basin sites, however. $e sites of Mashnaqa and 
Kuran continued to host small populations into 
the Post-Ubaid period, and their zooarchaeological 
assemblages reveal a similar pa#ern to that of the 
Ubaid (Zeder 1998b). At Mashnaqa there was li#le 
change, with domesticates continuing to dominate 
the animal-based economy, whereas for Kuran wild 
resources are predominant in the faunal assemblage, 
a shi" from the Ubaid pro!le in which caprines were 
most abundant. However, with only 53 identi!able 
specimens in a total of 357 recovered bones, the 
Post-Ubaid Kuran assemblage is small and so must 
be interpreted with caution. Faunal material from 
large sites and their satellite communities in the 
northern Khabur Basin, such as Tell Brak and Tell 
Majnuna (Dobney et al. 2003; Weber 2007), dates to 
LC2 and later, therefore it is not comparable in age to 
the assemblages from Kuran, Mashnaqa, and Ziya-
deh. $e latest !"h-millennium BC remains at such 
sites, however, suggest that intensi!cation of wool 
production may have begun in the Upper Khabur re-
gion as early as the LC2 (ca. 4200–3850 BC) and later 
became a small but signi!cant part of the economy 
by the mid-fourth millennium. 

Archaeological Investigation    
at Tell Ziyadeh

Located in northeastern Syria, Tell Ziyadeh is locat-
ed upon the right bank of the Khabur River, original-
ly si#ing on an east-west running bend of the river 
but now at a point where the waters (ow into the 
northern edge of the reservoir of the middle Khabur 
dam (Figure 2.1.2). $e present form of the site is a 
mound measuring approximately 120 m long by 90 
m wide (Figure 2.1.3), and rising 8 m above the sur-
rounding river terrace (Hole 2000), although it has 
been periodically partially surrounded by the res-
ervoir lake since the creation of the dam (Hole and 
Tonoike 2016e:2).

During its occupation, the site likely never 
achieved a size greater than one hectare (Hole and 
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Tonoike 2016b:51), and the areal extent of the inhab-
ited areas at any one time was probably consider-
ably less. Preliminary archaeological investigations 
at Tell Ziyadeh were conducted in 1988–1990 by the 
International Institute of Mesopotamian Archaeolo-
gy (Buccellati et al. 1991), with more extensive exca-
vations undertaken by the Yale University Khabur 
Basin Project in 1996 and 1997 (Hole and Arzt 1998). 
Both excavation projects were initiated in response 
to an appeal made to the international archaeologi-
cal community in 1984 for foreign participation in 
salvage operations to document archaeological sites 
that would become threatened with (ooding upon 

completion of a new irrigation and hydroelectric de-
velopment project within the Khabur Basin (Bahnas-
si 1984; Bounni 1990).

Tell Ziyadeh is a multiperiod site, with earliest 
occupation probably dating to the sixth millennium 
BC. Li#le remains of this Halaf period se#lement,5 
however, with most of it either lost to (ooding, de-
stroyed by subsequent construction, or buried be-
neath the extensive overlying remains of the Late 
Ubaid se#lement of the early !"h millennium (Hole 
and Tonoike 2016e:2). $e ceramics, architecture, 
and general artifact inventory clearly demonstrate 
that Ziyadeh was part of the Ubaid sphere in terms of 
material culture, exhibiting numerous features char-
acteristic of Ubaid a*liation, such as painted po#ery, 
tripartite buildings, and labrets. Smaller remnants of 
a Post-Ubaid and an Early Bronze Age occupation 
were also uncovered, although these have both suf-
fered greatly from erosion. $e Post-Ubaid layers are 
present only along the southern and eastern slopes 
of the central mound. Radiocarbon dating places the 
Late Ubaid occupation around 4800–4600 BC and the 
immediately succeeding post-Ubaid inhabitation—
referred to as the Kuranian, a local expression of the 
LC1—around 4600–4300 BC (Hole 2001).

Today, the middle stretch of the Khabur River is 
surrounded by arid steppe and is not well suited to 
rain-fed agriculture; however, in the !"h millenni-
um BC, northern Mesopotamia likely experienced an 
overall stable environment (Wilkinson 2003). $is re-
sulted in a richer vegetation in the Khabur Basin along 
the river banks including stretches of riparian forest 
and an environmental regime that fostered a great-
er agricultural potential (Hole and Tonoike 2016c). 
$e site is estimated to have hosted a small village of 
forty to sixty inhabitants during both the Late Ubaid 
and Kuranian/LC1 (Hole and Tonoike 2016f:407). Re-
mains of domestic architecture and storage structures 
were uncovered, although no single domestic unit 
was excavated in its entirety for either period. $e 
community likely consisted of no more than !ve or 
six residential compounds at any one time during its 
Ubaid and Post-Ubaid incarnations.

5)A few Halaf-period ceramics worked into later depos-
its are the only evidence of a possible sixth-millennium 
occupation at Ziyadeh. As the Halaf se#lement doc-
umented at the nearby site of Umm Qseir predates the 
Ubaid remains at Ziyadeh by nearly one thousand years, 
Ziyadeh’s excavator regards the Ubaid se#lement as es-
sentially an establishment made on virgin soil.

Figure 2.1.3. Plan of Tell Ziyadeh depicting the main ex-
cavation units, based on map by Stephen Hughey as pro-
vided in Hole (1999), with details presented in insets: A. 
Photograph of Tell Ziyadeh (Photograph courtesy of F. 
Hole); B. Plan of Ubaid domestic architecture and associ-
ated rounded storage building exposed in excavation area 
A, reproduced from Hole and Tonoike (2016a:Figure 5.7); 
C. Plan of Kuranian/Post-Ubaid architectural remains ex-
posed in excavation area X, reproduced from Hole and To-
noike (2016a:Figure 5.27), including domestic units—upper 
portion of plan—and the remains of a large, complex struc-
ture that may have housed storerooms—lower portion.
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$e material culture of Tell Ziyadeh suggests 
that the !"h-millennium BC occupation was initi-
ated by migrants from southern Mesopotamia who 
established homesteads in clusters along the middle 
and upper stretches of the Khabur River (Hole 2016). 
$e ceramic inventory of the site—fabrics indicate 
that nearly all of the vessels were manufactured lo-
cally and not imported (Tonoike 2016; Všianský and 
Gregerová 2016)—includes decorated bell-shaped 
vessels whose form and painted imagery has exact 
parallels in the Ubaid-period !nds from Eridu in 
southern Mesopotamia. A similar pa#ern is seen 
in the material culture of the nearby Ubaid se#le-
ments: excavations at Kashkashok II and Mash naqa 
also yielded po#ery, boat models, and bent clay 
nails identical in appearance to !nds at southern 
sites. Ziyadeh’s inhabitants appear to have brought 
their Ubaid-period styles and practices with them. 
$rough societal processes of immigration, adapta-
tion, and the emergence of new traditions they grad-
ually a#enuated and evolved over the centuries into 
the distinctive cultural features of the Kuranian.

The Tell Ziyadeh Faunal Assemblage

In light of the story told by the artifacts and architec-
ture of Tell Ziyadeh, certain aspects of the !"h-mil-
lennium zooarchaeological data are presented here 
to explore the animal-based economic activities of 
the site’s inhabitants from their initial se#lement 
along the Khabur River around 4800 BC until the 
community’s abandonment around 4300 BC. $e se-
lect set of information provided here is intended to 
permit a reconstruction of the basic hunting and ani-

mal-management practices of the pioneer se#lement 
during its founding period, with a focus on detecting 
any signals in the data that might indicate changes 
in the subsistence economy that evolved between 
the Ubaid and Post-Ubaid phases. $e full suite of 
zooarchaeological data that were collected is con-
tained in Rufolo (2016), along with a more detailed 
analysis.

$e !"h-millennium BC levels of Tell Ziyadeh 
provided a faunal assemblage numbering over 51,000 
specimens, making it one of the largest yet recov-
ered from a northern Mesopotamian site for the later 
Chalcolithic period. Although numerous deposition-
al units were recognized during excavation, these 
could not be reliably correlated across the site due to 
the distances between excavation units (Hole and To-
noike 2016b). $erefore the faunal assemblage is an-
alyzed using the two broad stratigraphic groupings 
of Ubaid and Kuranian—Post-Ubaid—levels. Within 
excavation areas, dividing the recovered faunal ma-
terial into the recognized depositional units resulted 
in subassemblages that were too small to permit a 
rigorous chronological analysis, so it is not possible 
to consider changes over time within the Ubaid or 
Post-Ubaid levels. Comparisons between these two 
periods of time, however, are robust, as both the 
Ubaid and Kuranian strata are represented by large 
total sample sizes (Table 2.1.1) with similar fragmen-
tation pro!les (Rufolo 2016:Figure 12.6). Ubaid ma-
terial was largely recovered from the southern side 
of the mound (Figure 2.1.3; excavation areas C, D, E, 
F, and J), whereas the majority of the Kuranian/Post-
Ubaid !nds were uncovered on the mound center 
and eastern slope (Figure 2.1.3; excavation areas A, 

Table 2.1.1. General assemblage data for the fi!h millennium BC Tell Ziyadeh faunal remains, presented by broad 
stratigraphic categories—Ubaid-period depositional units, Post-Ubaid depositional units, and the large Post-Ubaid mid-
den. Counts and weights are reported for the identifiable material—specimens that could be identified to meaningful 
taxonomic units, generally family level or lower—versus the unidentifiable material—fragmentary remains that could 
only be assigned to broad categories such as medium-sized mammal. NISP: Number of Identified Specimens; NUSP: 
Number of Unidentified Specimens.

# Analyzed
Specimens

# Identi!ed
Specimens 

(NISP)

Weight
(Identi!ed)

# Unidenti!ed 
Specimens 

(NUSP)

Weight
(Unidenti!ed)

Post-Ubaid 21,710 2,687 25.87 kg 19,023 28.55 kg

EXV Midden 5,261 754 6.14 kg 4,507 9.26 kg

Ubaid 26,023 3,473 31.00 kg 22,549 32.31 kg
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Table 2.1.2. Taxonomic identifications for the fi!h-millennium BC Tell Ziyadeh faunal assemblage. The data presented 
here represent the identifiable material and are categorized by taxon and period/stratum. Certain taxonomic categories, 
such as cervid, rodent, reptile, contain material positively identified to species; see Rufolo (2016) for a list of the species 
collapsed here into these broad categories. It should be noted that for the Ubaid-period domestic remains, the three cat 
specimens come from the same individual, and 89 of the 145 dog bones belong to one animal.

Ubaid EXV Midden Post-Ubaid

NISP % Weight
(g)

NISP % Weight
(g)

NISP % Weight
(g)

Sheep
Ovis orientalis 
f. dom. aries

109 3.14 505.1 7 0.93 54.6 78 2.90 440.5

Goat
Capra aegagrus 
f. dom. hircus

38 1.09 165.3 2 0.27 6.1 40 1.49 223.0

Sheep/goat 1,063 30.61 4,521.5 67 8.89 287.4 641 23.86 2,734.4
Caprine (Total) 1,210 34.84 5,191.9 76 10.08 348.1 759 28.25 3,397.9
Pig
Sus scrofa 
f. dom. domesticus

76 2.19 421.8 8 1.06 41.9 54 2.01 488.4

Cattle
Bos primigenius 
f. dom. taurus

243 7.00 4,679.2 20 2.65 303.5 203 7.55 5,359.5

Dog
Canis lupus 
f. dom. familiaris

145 4.18 369.9 12 1.59 58.8 54 2.01 251.9

Canis sp. 10 0.29 22.5 - - - 8 0.30 18.1
Small Canid 1 0.03 0.3 - - - - - -
Small Carnivore - - - - - - 1 0.04 0.1

Cat
Felis silvestris 
f. dom. catus

3 0.09 2.5 - - - - - -

Felis sp. 1 0.03 1.0 - - - - - -
Gazella sp. 631 18.17 1,975.4 208 27.59 497.3 509 18.95 1,508.6
Cervid 23 0.66 127.6 2 0.27 0.9 8 4.26 10.5
Auro"s
Bos primigenius

20 0.58 1,116.2 4 0.53 376.3 6 0.22 442.0

Equus sp. 829 23.87 15,881.5 273 36.21 4,023.6 713 26.54 13,175.2
Wolf
Canis lupus

1 0.03 1.0 1 0.13 2.2 3 0.11 26.4

Fox
Vulpes sp.

24 0.69 20.7 4 0.53 2.2 24 0.9 19.1

Caracal
Caracal caracal

1 0.03 0.9 1 0.13 1.2 1 0.04 1.3
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Ubaid EXV Midden Post-Ubaid

NISP % Weight
(g)

NISP % Weight
(g)

NISP % Weight
(g)

Lion
Panthera leo

- - - 2 0.27 13.4 5 0.19 26.8

Hare
Lepus capensis

8 0.23 3.0 1 0.13 0.3 10 0.37 5.7

Mustelid 2 0.06 0.08 - - - 4 0.15 0.8
Rodent 9 0.27 10.7 5 0.67 0.3 18 0.67 2.3
Hedgehog 1 0.03 0.5 - - - 1 0.04 0.2
Mongoose - - - 1 0.13 0.3 3 0.11 0.6
Bird 24 0.69 27.5 7 0.93 14.9 21 0.78 24.5
Reptile 65 1.88 167.7 90 11.92 157.0 112 4.17 189.5
Fish 10 0.30 2.4 4 0.53 0.4 21 0.78 6.9
Crab 1 0.03 0.1 - - - - - -
Mollusk 135 3.88 976.6 35 4.64 294.6 149 5.54 917

Table 2.1.2. (cont.) Taxonomic identifications for the fi!h-millennium BC Tell Ziyadeh faunal assemblage.

G, and X), although area J in the south also exposed 
a considerable depth of Kuranian-age strata.

$e taxonomic composition of the Ubaid and 
Kuranian zooarchaeological assemblages are sum-
marized in Table 2.1.2 and shown graphically in Fig-
ure 2.1.4. In the upper portion of Figure 2.1.4, the 
Post-Ubaid assemblage is shown in two forms: the 
!rst pie chart includes data from the entire range of 
specimens recovered from Post-Ubaid strata, while 
the second chart excludes data from the animal 
bones recovered from a large midden dating to this 
period—originally designated as locus X–030 by the 
excavators, comprising Stratum EXV of Area X. 

$e depth and extent of this refuse accumula-
tion indicate that it does not represent a single event 
but was rather used over a period of time. But since 
no other areas of the site contained a large midden 
deposit of similar nature—and it may contain refuse 
from periodic events (discussed further below)—it 
has been excluded from the analysis of very broad 
categories such as wild versus domestic taxa. It can 
readily be seen from the taxonomic pro!les that the 
representation of species, both wild and domestic, 
in the Ubaid and Kuranian assemblages appear to 
be rather similar. Pearson’s chi-squared tests indi-
cate that there actually is a statistically signi!cant 

di%erence in the taxonomic proportions between the 
two periods for both the domestic—counting the as-
sociated dog and cat remains as one specimen each 
within the Other category (χ2 = 17.82 for df = 5, sig-
ni!cant at a p value of 0.005)—and wild (χ2 = 28.71 
for df = 3, signi!cant at a p value of 0.001) spectra, 
but the association between taxon counts and period 
is very weak in both cases: for the domestic taxa (ϕ2 
= 0.007) and for the wild (ϕ2 = 0.008); a ϕ2 value of 
0 indicates no correlation between variables, a val-
ue of 1 returned for a perfect association. $ere is 
a slightly greater representation of ca#le and goat 
during the Kuranian as well as a reduced presence 
of aurochs and a broader emphasis on more diverse, 
small-sized game, but the di%erence is so small as to 
be negligible.

$roughout the !"h millennium BC, occupants 
of Tell Ziyadeh balanced domestic and wild resourc-
es, supplementing a small-scale livestock production 
focused primarily on sheep and goat with a broad ar-
ray of wild game.6 Ca#le were maintained in small 

6)$ese results di%er from those obtained by Zeder (Zed-
er 1995, 1998a, 1998b) during her !rst stage analysis of 
the Ziyadeh faunal assemblage. $e preliminary analysis 
indicated a strong emphasis on hunting during the Ubaid, 
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numbers, likely kept primarily as a source of traction 
for use in working nearby agricultural plots, as were 
swine, a household-level husbanding of pigs ensur-
ing a ready supply of meat as security during leaner 
seasons of the year. Equids, most likely the onager or 
wild half ass, and gazelles were the most important 
wild species hunted throughout the !"h millennium.

with around 70% of the recovered remains representing 
wild species, followed by a dramatic change in the Kura-
nian, whose assemblage features over 65% domesticated 
forms. $e discrepancy with the results presented here 
is likely due to criteria for inclusion: for Zeder’s work, 
all specimens thought at the time to have been recovered 
from Ubaid and Post-Ubaid contexts were included in the 
study. For the present analysis, only material from secure 
contexts as determined from examination of the !eld 
notes and more recent assessments of the stratigraphy by 
the excavators was selected (Rufolo 2016:290–291). $e 
preliminary analysis thus likely included a small but still 
signi!cant amount of material from mixed and incorrect-
ly assigned contexts.

$e large Kuranian/Post-Ubaid midden found 
in Area X deserves some separate consideration. 
Although not detailed here, the zooarchaeological 
pro!le of this deposit does exhibit some noteworthy 
characteristics (Rufolo 2016:298–305, 319–320). $e 
midden overall preserves a greater proportion of re-
mains from wild taxa compared to both the Ubaid 
and Post-Ubaid assemblages (Figure 2.1.4), although 
the overall composition of the domestic and wild 
components mirror those of the surrounding Kura-
nian deposits: for domesticates (χ2 = 7.64 for df = 5) 
and for wild taxa (χ2 = 1.06 for df = 3). Neither there-
fore is signi!cant at a p value of 0.18 or less. $e 
midden material does include examples of some rare, 
exotic taxa, however, such as the caracal and steppe 
lion, and also exhibits a di%erent fragmentation pat-
tern compared to remains from Ubaid deposits. $e 
midden material—indeed the Kuranian assemblage 
in general—contains a greater percentage of uniden-
ti!ed to identi!ed large-mammal remains, meaning 
that the Post-Ubaid large-mammal material is more 

Figure 2.1.4. Charts depicting the basic 
taxonomic breakdown of the Tell Zi-
yadeh faunal assemblage. A. Domes-
ticated versus wild taxa. Sample sizes: 
Ubaid N = 3,462, Post-Ubaid Total N 
= 2,687, Post-Ubaid minus EXV mid-
den N = 754—note that these counts 
exclude material identified as Canis 
sp., Felis sp., small canid, and small 
carnivore because these categories 
may represent domesticated or wild 
species; B. Proportions of domesticat-
ed taxa. Sample sizes: Ubaid N = 1,677, 
Post-Ubaid Total N = 1,070; C. Propor-
tions of wild taxa. Sample sizes: Ubaid 
N = 1,784, Post-Ubaid Total N = 1,608.
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Figure 2.1.5. Charts presenting the survivorship data for caprine material of the Tell Ziyadeh faunal assemblage. A. Cap-
rine survivorship curves based on long-bone fusion. Sample sizes: Ubaid N = 187, Post-Ubaid Total N = 150; B. Caprine 
mortality profiles based on dental wear. Sample sizes: Ubaid N = 24 mandibles, Post-Ubaid Total N = 20 mandibles; C. 
Caprine mortality over the first two years of age calibrated to season. Sample sizes: Ubaid N = 151, Post-Ubaid Total N 
= 124.
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highly fragmented. $is may signal that large ani-
mal carcasses, likely those of the onager, were being 
processed di%erently during the Kuranian. Addition-
ally, a signi!cant proportion of equid, gazelle, and 
so"-shelled turtle remains in the midden are black-
ened, much higher percentages of burnt bones being 
present for these taxa than in other contexts.

Caprine Culling Profiles

$e culling pro!les for caprines (sheep and goat) 
are shown in Figure 2.1.5. As there was an insu*-
cient number of elements positively identi!ed to the 
genus level, the caprine data must be considered in 
aggregate—combining information from specimens 
that were identi!ed as being either sheep, goat, or 
sheep/goat. 

$e ratio of sheep to goat in the di%erentiated 
caprine material ranges from 2.0:1.0 to 2.9:1.0 for 
the !"h-millennium strata, therefore the combined 
caprine dataset likely contains similar proportions 
of the two species. $e fusion-based survivorship 
curves derived from long bones, presented at the top 
of Figure 2.1.5, and the mortality histograms based 
on dental eruption and wear, comprising the central 
band of the !gure and based on the method devel-
oped by Zeder (2006). Both sets of data serve as a 
means of detecting pastoral management strategies 
as they plot the a#rition of individuals in a hypothet-
ical herd composed of all the caprines found for the 
period in question. $e data derived from long-bone 
fusion track this a#rition as the cumulative percent-
age of individuals who survive over the course of 
four years following birth. Data from caprine denti-
tion record the percentage of animals from the origi-
nal herd that die within a particular age range. $ey 
are thus the inverse of the survivorship data but are 
capable of tracking changes up to eight years.

$e caprine culling pro!les for Tell Ziyadeh in-
dicate that there was a strong interest in slaughter-
ing animals in the 12–48 month age range during 
both the Ubaid and Kuranian, with a particular pref-
erence for culling animals in the 12–24 month in-
terval. In both periods, over 30% of individuals were 
culled by the age of two and a half years. Addition-
ally, there is a particularly strong peak at the 18–24 
month interval in the dentition-based mortality data 
for the Kuranian/Post-Ubaid. Caprines obtain their 
prime muscle mass during the second year of life, 
so residents of Ziyadeh throughout the !"h millen-

nium managed their (ocks primarily for meat yield, 
with a distinct concentration during the Post-Ubaid 
on animals likely to provide the most meat. At the 
older end of the age spectrum, over 10% of the re-
constructed herd survives beyond six years of age 
in both periods, signaling that dairy production of a 
scale su*cient to meet the immediate needs of the 
community was likely also part of the subsistence 
strategy. $e older remains would therefore be those 
of females that were kept alive longer in order to 
provide milk, likely also a%ording a reliable source 
of wool for the homestead’s residents.

Interestingly, seasonality pro!les for the slaugh-
ter of caprines (shown in the lower portion of Figure 
2.1.5) detect a shi" in the timing of primary culling 
episodes between the Ubaid and Kuranian periods. 
$ese graphs present the dentition-based mortality 
data for the age range 0–24 months as calibrated to 
the months of the year based on the birthing seasons 
of sheep and goat populations maintained in the 
environments of southwestern Asia (Zeder 1994), 
thereby serving to indicate the intensity of animal 
kill-o% during certain parts of the year. Assuming a 
lambing and kidding season that runs from Febru-
ary to March as is typical for the region today, the 
caprine mortality data reveal a distinct di%erence in 
the timing of kill-o%s between the Ubaid and Post-
Ubaid periods at Ziyadeh. During the Ubaid, culling 
peaks in the late summer through early winter when 
members of the herd were approaching two years 
of age. $e Kuranian assemblage yielded data that 
reveal a change in strategy, with slaughter inten-
sifying during the spring and focusing on younger 
animals—one to one and a half years old. $is new 
pa#ern probably re(ects the activities of transhu-
mant pastoralists who exploited summer and au-
tumn pastures further to the north, moving south 
along the Middle Khabur during the late winter and 
early spring for be#er forage there during the rainy 
season. $e Ubaid pa#ern thus likely indicates that 
residents of Ziyadeh during the earlier !"h millen-
nium were largely managing their own (ocks in 
lands nearby without moving animals great distanc-
es throughout the year.

Interpreting the Subsistence Economy  
at Tell Ziyadeh

Even though only a limited set of data is presented 
here, the basic zooarchaeological pro!le construct-
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ed from this information nonetheless documents 
important general trends that characterized the 
!"h-millennium BC animal-based economy at Tell 
Ziyadeh. $e animal-bone assemblage recovered 
from the earliest phases of occupation dating to the 
Northern Ubaid clearly represents a general subsis-
tence strategy balancing domestic and wild fauna in 
a manner that would support the primary dietary 
needs of the community. Nearly half of the identi!ed 
assemblage is composed of the remains of domesti-
cated species, largely sheep and goat, and the wild 
component is dominated by onager and gazelle. As 
it is assumed that the Ubaid-period inhabitants of Zi-
yadeh most likely represent migrants from southern 
Mesopotamia, it might be expected that the domes-
tic suite would exhibit a stronger emphasis on ca#le 
and pigs, since these taxa are dominant—generally 
representing over 50% of the domestic remains—in 
the data presented by the few available zooarchae-
ological analyses for southern communities of the 
early !"h millennium (Desse 1985–1986, 1996; Flan-
nery and Wright 1966). $is does not appear to be 
the case, however. $e earliest Ubaid levels excavat-
ed at Ziyadeh were exposed along the base of the 
southern slope of the tell, yielding 573 bones from 
domestic animals, of which ca#le represented 11% 
and pig only 1% of the total. Ca#le never reach more 
than 28% of the domesticate remains in any Ubaid 
level with a sample size of 100 faunal specimens 
or more, pigs never exceed 5%. Rather than speak 
against the southern origins of the se#lers, however, 
whose material culture exhibits strong ties with that 
of southern Mesopotamia as mentioned previously, 
the faunal pro!le for the Ubaid is likely an indication 
of the demands of the local environment. $e drier 
northern plains with extensive steppe were simply 
be#er suited to a focus on caprine husbandry.

$e community’s staple supply of meat was pro-
vided in large part by pastoralists based at Tell Ziya-
deh who did not range far for much of the year. $e 
principal culling of sheep and goat occurred during 
the hot summer months and the opening weeks of 
the rainy season, with animals approaching two 
years of age preferentially targeted. $e heightened 
culling activity coincides with the driest span of the 
year during which local plant growth is minimal, 
and resident pastoralists are likely responsible for 
furnishing the main meat supply during the annual 
period of greatest environmental stress. Following 
the winter rainy season, as the surrounding land 

became comparatively richer in forage, the (ocks 
could be moved out into the steppe. Wild game, now 
roaming the steppe in greater numbers to take ad-
vantage of the new growth, could be hunted with 
greater ease and frequency. Meat from gazelle and 
onager probably greatly supplemented the diet at 
this time, reducing the need to slaughter domesti-
cates during the winter and spring months. Small 
numbers of pigs and ca#le could be used to round 
out the diet throughout the year, with smaller wild 
taxa such as birds, !sh, and hare also likely serving 
in this role. $ere are no indications of a highly spe-
cialized pastoralism; caprines were maintained prin-
cipally for their meat and secondarily as a source of 
milk and likely also wool for domestic use.

During the Kuranian/Post-Ubaid, residents of 
Tell Ziyadeh appear to have changed their gener-
al subsistence strategy li#le, maintaining an ani-
mal-based economy largely similar to that of the 
earlier phases of occupation. Domesticated animals 
as well as wild species contributed nearly equally to 
the diet, and sheep and goat continue in their role as 
the dominant component of the livestock. $ere is 
no signi!cant change in the basic pastoral manage-
ment, the zooarchaeological data for the Post-Ubaid 
continue to signal a herding strategy focused on ob-
taining a steady supply of meat. $e small increase 
in the numbers of animals surviving to older age 
classes seen in the Post-Ubaid caprine mortality pro-
!le (Figure 2.1.5 B) may evidence a shi" in culling 
pa#erns indicative of a growing economic interest in 
yield increase of secondary products, although meat 
procurement remains the dominant focus. $ere is 
some indication, however, of a growing set of more 
complex and extensive economic relationships. $e 
seasonal culling pa#ern for sheep and goat during 
the Post-Ubaid assemblage is the opposite of that 
for the Ubaid material, exhibiting spikes in the kill-
o% intensity for the late winter and into the spring 
months. $is pa#ern likely indicates that caprines 
are being managed further out in the steppe, and 
probably by largely nonresident transhumant pasto-
ralists, who would have been returning to the region 
from summer and autumn pastures further to the 
north so that the (ock could graze on the steppes 
surrounding the Khabur River over the rainy sea-
son (Zeder 1994:108). In this scenario, sheep and 
goat would have most o"en been obtained on the 
hoof through trade with these pastoral groups mov-
ing along the middle region of the Khabur Basin or 
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perhaps through a mobile sector of the population 
of Ziyadeh that spent much of the year o%-site in-
volved in pastoral activities. Isotopic studies of the 
caprine remains should be able to detect such a shi" 
in the source of animals; such work is currently be-
ing planned as a means of potentially providing ad-
ditional evidence for this scenario.

$e distinctive nature of the Area X midden doc-
uments intensi!ed hunting practices and provides a 
signal of more complex social interactions. In terms 
of the procurement of wild game, the midden ma-
terial may be a sign of a more developed corporate 
strategy for hunting. In the early fourth millenni-
um BC, the occupants of Tell Kuran engaged in the 
mass hunting of gazelles (Bar-Oz et al. 2011; Zed-
er et al. 2013), likely with the use of kites to funnel 
the movements of the animals to make capturing 
and killing them easier. Excavations at Tell Kuran 
revealed a large midden containing large quantities 
of gazelle bone, with few specimens of other species 
being present. Unlike the Kuran gazelle assemblage, 
however, the Area X midden is characterized by a 
multi-species pro!le rich in remains from two larg-
er taxa—gazelle and onager—as well as a variety of 
smaller wild forms. Nor does the Ziyadeh midden 
exhibit a body-part pro!le dominated by a concen-
tration of foot elements or other expected butchery 
waste, as is the case for the Kuran midden. As pre-
viously mentioned, though, the Ziyadeh midden as-
semblage is notable for its high percentage of burned 
bones. It therefore likely does not represent a sin-
gle event but, considering its contents as well as its 
depth and size, more likely preserves the remains 
of several large, successive meals over time. $ese 
meals might have followed a communal hunting for-
ay, perhaps as an associated special feast, the mid-
den therefore capturing the occurrence of what was 
likely an event of community-wide participation and 
signi!cance. 

Discussion and Conclusion

$e data derived from the animal-bone remains 
paint a picture that is consistent with the inter-
pretation of Ziyadeh as having been a homestead 
community founded in an uninhabited region by a 
small group of pioneers. $roughout the site’s oc-
cupation across the !"h millennium BC, the gen-
eral subsistence economy involving animals and 
animal-derived products was organized at a scale 

intended primarily to meet the daily needs of the 
se#lement and maintain the self-su*ciency of its 
inhabitants to the greatest extent possible. Special-
ized pastoral pursuits designed to capitalize on a 
newly emerging market for wool or dairy products 
that may have been developing elsewhere in Meso-
potamia never fully matured at Ziyadeh. With game 
animals and other wild resources readily available 
on the steppes and along the river banks, residents 
of the site could support their community through 
combining hunting and the rearing of livestock 
without having to invest in an agropastoral system 
more focused on connecting them economically 
into a broader regional economy. However, all the 
homesteads newly established within the Khabur 
Basin during the Northern Ubaid, Ziyadeh includ-
ed, undoubtedly had to rely on social and economic 
interactions with one another to a certain degree 
from the moment of their founding (Hole and To-
noike 2016f:407–408). Changes in the zooarchaeo-
logical pro!le for the site as derived from the later 
!"h-millennium BC faunal assemblage indicate 
that such intercommunity ties may have intensi!ed 
during the Post-Ubaid period.

$e Kuranian/Post-Ubaid data detect a minor 
socioeconomic shi" in the procurement of meat 
from caprine species. $e culling pro!les for this 
period indicate a change in the seasonal pa#ern of 
slaughter for sheep and goats, with the majority of 
prime-aged animals being killed during the spring 
and early summer. $is is probably due to a change 
in animal management strategy, the community no 
longer maintaining its herds largely nearby and shep-
herded by members who resided at Ziyadeh much 
of the year. Instead, groups of transhumant pasto-
ralists—either mobile residents of the surrounding 
steppe land who were not a*liated with the se#led 
community or perhaps members of the homestead 
who now spent much of the year o%-site—supplied 
caprine-derived goods to Ziyadeh and nearby se#le-
ments as they moved southward along the Khabur 
River to summer pastures. Ziyadeh, therefore, may 
have become one node in a localized economic sys-
tem involving a more integrated, mutual dependence 
between mobile pastoral groups and the more sed-
entary communities stationed along the river. $e 
remains found in the Area X midden may also be a 
result of this new relationship: they evidence the oc-
currence of communal activities meant to reinforce 
corporate identity at Ziyadeh, forge and strengthen 
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relationships with other homesteads, and maintain 
amicable interactions with pastoralists.

$e mid- to late !"h millennium BC is the pe-
riod during which the internal socioeconomic dif-
ferentiation of communities and societies began 
to heighten in Mesopotamia, with a concomitant 
development of nascent forms of social inequality 
built on an emerging elite status and the control of 
goods and symbols associated with prestige (Algaze 
2001, 2008; Wengrow 2010:54–65). In Syria, the Late 
Ubaid and immediate post-Ubaid phases seem to 
have been characterized by a diverse assemblage of 
overlapping social networks that formed in response 
to certain sectors of the population adopting an in-
creasingly more sedentary lifestyle while mobility 
throughout Mesopotamia was being deemphasized 
overall (Akkermans and Schwartz 2003:158). $e 
pa#erns in the zooarchaeological data seen for the 
Post-Ubaid strata at Ziyadeh may re(ect this general 
trend, because the development of larger se#lements 
and proto-urban social structures in northern Mes-
opotamia forced economic restructuring within the 
Khabur Basin. $e homesteads strengthened local 
ties with each other in order to maintain their inde-
pendence. But they also established a socioeconomic 
connection with more mobile pastoralist groups that 
were beginning to specialize in servicing the grow-
ing larger centers of permanent se#lement.

$e middle reaches of the Khabur Basin were 
situated within a largely marginal area that bor-
dered the territories of several newly expanding 
se#lements. Tell Brak, a large site in the northern 
Khabur Basin well known for its urban con!guration 
in the third millennium BC (Early Bronze Age), was 
already showing signs of complex, centralized eco-
nomic activities by the late !"h millennium (Oates 
et al. 2007). $e site of Khirbat al-Fakhar, located in 
the eastern periphery of the Upper Khabur region 
close to another Early Bronze Age urban center (Tell 
Hamoukar), also displays proto-urban proportions 
during the LC1/Post-Ubaid time span (Ur, Khalidi, 
and Al-&ntar 2011). In the Iraqi Jazireh, evidence 
for social strati!cation and a di%erentiated local 
economy with connections to regional trade net-
works is found at Grai Resh (Kepinski 2011), a large 
se#lement that featured defensive forti!cations by 
the end of the !"h millennium. It has also been noted 
that the Khabur Basin may have begun to function as 
a gateway region during the immediate post-Ubaid 
centuries (Stein 2010:34), the Khabur River serving 

as a conduit for regional trade between larger se#le-
ments in the north, such as Brak, and communities 
to the south of the Khabur’s con(uence with the Eu-
phrates. By the !nal decades of its occupation, Ziya-
deh may have been more like a small hamlet whose 
inhabitants made their living by interacting with the 
tra*c moving upon the river. Ziyadeh and nearby 
communities likely also served as an interface with 
the mobile polities of the hinterland, funneling goods 
into and from the steppe. Such arrangements have 
been described for the LC of the southern Levant 
(Hermon 2008), where se#lement clusters occur in 
particular geographic regions that permi#ed groups 
of interrelated communities to act as an independent 
unit, primarily exploiting local resources and sup-
plementing their economy by tapping into broader 
trade networks for certain goods only.

Social mechanisms for developing a stronger 
corporate identity among the homestead communi-
ties, as well as for encouraging and maintaining new 
relationships with pastoralists or merchants, may 
well have included communal meals between the 
residents of the small Khabur Basin se#lements and 
perhaps even cooperative mass hunts. Smaller-scale 
community events, such as those interpreted here 
to have been responsible for the Ziyadeh stratum 
EXV midden, may represent the foundations for lat-
er, larger-scale events intended to generate greater 
social cohesion as proto-urban forms of living were 
originating in northern Mesopotamia. In the fourth 
millennium BC, feasting and communal meals are 
thought to have played an important role in the de-
velopment of centralized authority at Tell Brak (We-
ber, in press), where the consumption of exotic taxa 
such as lion and bear appears to have served as a 
signal of prestige (Weber 2014). $e site of Arslante-
pe in Turkey also preserves evidence of the impor-
tance of feasts during the Uruk Period (D’Anna and 
Guarino 2010). Earlier Anatolian sites contain exam-
ples of communal dining activities, indicating that 
such events had a long evolution over the course of 
the Chalcolithic. At Early Chalcolithic Köşk Höyük, 
whose occupation dates to 6200–5400 BC (equiva-
lent to the Halaf in northern Mesopotamia), numer-
ous roasting pits have been found that contain sig-
ni!cant quantities of animal bone, including higher 
proportions of wild species than other middens and 
refuse deposits on the site (Arbuckle 2012). $e 
body-part representation in the pit deposits also dif-
fers from that of faunal assemblages recovered from 
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other areas, being weighted toward meaty portions 
of the hind- and forelimbs and displaying a pa#ern 
that suggests that ca#le and equid cuts were appor-
tioned according to a particular socially prescribed 
logic. Such a pa#ern is not present in the EXV mid-
den, whose body-part representations do not di%er 
from other deposits of the site, supporting the no-
tion that Ziyadeh hosted a homestead community 
with li#le social di%erentiation in terms of status.

$e information obtained from the Tell Ziyadeh 
faunal remains certainly provides a valuable addition 
to the archaeological record for !"h-millennium BC 
northern Mesopotamia, enlarging our understand-
ing of the variability in subsistence economy and 
animal management strategies during the Ubaid and 
Post-Ubaid periods. As with the Ubaid sites of Mash-
naqa (Zeder 1998b) and Kosak Shamali (Gourichon 
and Helmer 2003), the faunal assemblage from Ziya-
deh exhibits a large component of remains from wild 
taxa, but standing at over 50% for both the Ubaid and 
Post-Ubaid phases, it is noticeably greater than the 
proportion of wild species represented in the Mashn-
aqa (31%) and Kosak Shamali (39%) assemblages. All 
three stand in contrast to the only other Ubaid-pe-
riod assemblages documented in the archaeological 
literature with relatively large sample sizes—Kenan 
Tepe (Parker et al. 2008), Khanijdal East (Wilkinson 
and Tucker 1995:42), Tell Aqab (Bartosiewicz 2016), 
Tell Kurdu (Özbal et al. 2004), and Tell Zeidan (Gross-
man and Hinman 2014)—whose faunal remains are 
dominated by domesticated species. Such diversity 
in agropastoral systems among !"h-millennium BC 
se#lements in Southwest Asia has also been noted 
for other areas of the Levant, such as modern-day 
Israel (Price et al. 2013) and Jordan (Müller-Neuho% 
2014), where the Chalcolithic subsistence economy 
evolved to include a greater interconnectedness be-
tween sedentary and mobile sectors of the popula-
tion. $is dynamic between se#lements and pasto-
ralists may even have played some role in the spread 
of Ubaid material culture and ideology.

Sites such as Tell Ziyadeh demonstrate that one 
avenue for the Ubaid phenomenon to progress was 
through the movement of small pioneer groups. In 
the Khabur Basin, the Ubaid period is marked by the 
establishment of a network of homesteads founded 
by immigrants from the south. As with the material 
culture, they brought certain agricultural practices 
and strategies with them, which they employed and 
adapted as needed to suit their new environment. 

$e zooarchaeological data support an interpreta-
tion of a self-su*cient subsistence economy at Tell 
Ziyadeh during the Ubaid that equally integrated 
both locally managed domesticated herd animals 
and ample wild game from the nearby gallery for-
ests and grasslands. As these homesteaders transi-
tioned into a distinct regional entity culturally, the 
animal-based economy likely evolved in service 
of this process: it further integrated the clusters of 
post-Ubaid communities through the development 
of new economic relationships, such as transhumant 
pastoralism on a regional scale within the Khabur 
Basin. $e developments in the animal-based econ-
omy during the Kuranian may have been part of a 
strategy to maintain independence and a separate 
ethnic identity from the larger se#lements growing 
in the northern Khabur Basin and on its periphery. 
Banning (2011) has documented the various ways 
that communities in the southern Levant a#empted 
to establish cultural independence while at the same 
time supporting economic stability and fostering 
social prestige during the Chalcolithic. Ziyadeh and 
its fellow homesteads are likely another case of this 
process in action during the !"h millennium BC, 
one example of the diverse ways in which northern 
Mesopotamian communities responded to the (uc-
tuating network of socioeconomic changes associ-
ated with eventual urban emergence in the region.
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