
This pdf of your paper in Bones and Identity belongs to the publishers 
Oxbow Books and it is their copyright.

As author you are licenced to make up to 50 offprints from it, 
but beyond that you may not publish it on the World Wide Web 
until three years from publication (May 2019), unless the site is a 
limited access intranet (password protected). If you have queries 
about this please contact the editorial department at Oxbow Books 
(editorial@oxbowbooks.com).



Bones and Identity



Bones and Identity
Zooarchaeological Approaches to Reconstructing Social 

and Cultural Landscapes in Southwest Asia

Edited by
Nimrod Marom, Reuven Yeshurun,  

Lior Weissbrod and Guy Bar-Oz

Paperback Edition: ISBN 978-1-78570-172-6
Digital Edition: ISBN 978-1-78570-173-3 (epub)

© Oxbow Books 2016
Oxford & Philadelphia

www.oxbowbooks.com

an offprint from



Published in the United Kingdom in 2016 by
OXBOW BOOKS
10 Hythe Bridge Street, Oxford OX1 2EW

and in the United States by 
OXBOW BOOKS
1950 Lawrence Road, Havertown, PA 19083, USA

© Oxbow Books and the individual contributors 2016

Paperback Edition: ISBN 978-1-78570-172-6
Digital Edition: ISBN 978-1-78570-173-3 (epub)

A CIP record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data

Names: Marom, Nimrod. | Yeshurun, Reuven. | Weissbrod, Lior. | Bar-Oz, Guy. | 
   International Council for Archaeozoology. | International Symposium on the 
   Archaeozoology of Southwestern Asia and Adjacent Areas (11th : 2013 : Universitat Hefah)
Title: Bones and identity : zooarchaeological approaches to reconstructing 
   social and cultural landscapes in Southwest Asia / edited by Nimrod Marom, 
   Reuven Yeshurun, Lior Weissbrod and Guy Bar-Oz.
Description: Oxford ; Philadelphia : Oxbow Books, 2016. | Includes bibliographical references.
Identifiers: LCCN 2016013174 (print) | LCCN 2016015405 (ebook) | ISBN 
   9781785701726 (paperback) | ISBN 9781785701733 (digital) | ISBN 
   9781785701733 (epub) | ISBN 9781785701740 (mobi) | ISBN 9781785701757 (pdf)
Subjects: LCSH: Animal remains (Archaeology)–Middle East–Congresses. | 
   Excavations (Archaeology)–Middle East–Congresses. | Social archaeology–Middle 
   East–Congresses. | Landscape archaeology–Middle East–Congresses. | Cultural 
   landscapes–Middle East–History–To 1500–Congresses. | Group identity–Middle 
   East–History–To 1500–Congresses. | Cooking–Social aspects–Middle East–History–To 
   1500–Congresses. | Livestock–Middle East–History–To 1500–Congresses. 
   | Land use–Social aspects–Middle East–History–To 1500–Congresses. | 
   Middle East–Antiquities–Congresses.
Classification: LCC CC79.5.A5 B66 2016 (print) | LCC CC79.5.A5 (ebook) 
   | DDC 939.4/01–dc23
LC record available at https://lccn.loc.gov/2016013174

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any 
means, electronic or mechanical including photocopying, recording or by any information storage 
and retrieval system, without permission from the publisher in writing.

Printed in Exeter by Short Run Press

For a complete list of Oxbow titles, please contact: 

UNITED KINGDOM UNITED STATES OF AMERICA
Oxbow Books Oxbow Books
Telephone (01865) 241249, Fax (01865) 794449 Telephone (800) 791-9354, Fax (610) 853-9146
Email: oxbow@oxbowbooks.com Email: queries@casemateacademic.com
www.oxbowbooks.com www.casemateacademic.com/oxbow

Oxbow Books is part of the Casemate Group

Front cover: Wild sheep skull from the osteological collection of the Laboratory of Archaeozoology, Zinman 
Institute of Archaeology, University of Haifa. Photography and cover design by Anat Regev-Gisis.



Contents

Contributors .......................................................................................................................... vii
Editors’ Introduction ............................................................................................................ ix

1. Paleolithic Animal Remains in the Mount Carmel Caves: A Review of the 
Historical and Modern Research ..................................................................................... 1

  Reuven YeshuRun

2. A New Look at “on Mice and Men”: Should Commensal Species be Used as a 
Universal Indicator of Early Sedentism? ..................................................................... 25

  MiRiaM BelMakeR and ashleY B. BRown

3.  Subsistence Strategies in the Aceramic Neolithic at Chogha  
Golan, Iran ......................................................................................................................... 45

 BRitt M. staRkovich, siMone Riehl, Mohsen Zeidi and nicholas J. conaRd

4.  Adoption, Intensification and Manipulation of Sheep Husbandry at  
Tell Halula, Syria during the Middle to Late PPNB .................................................... 73

 c. toRneRo, M. Molist and M. saña

5.  A Taphonomic and Technological Analysis of the Butchered Animal  
Bone Remains from Atlit Yam, a Submerged PPNC Site off the Coast  
of Israel .............................................................................................................................. 87

  haskel J. GReenfield, tRent cheneY and ehud Galili

6.  Changes in “demand and supply” for mass killings of gazelles  
during the Holocene ......................................................................................................113

 o. BaR-Yosef

7.  Halaf Period Animal Remains from Tell Aqab, Northeastern Syria ......................125
 lásZló BaRtosiewicZ

8.  Prehistoric Molluscan Remains from Tell Aqab, Northeastern Syria ...................157
  catRiona PickaRd



vi Contents

9.  Preliminary Analysis of the Fauna from the Early Bronze Age III 
Neighbourhood at Tell es-Safi/Gath, Israel ............................................................171

 haskel J. GReenfield, annie BRown, itZhaq shai and aRen M. MaeiR

10.  Bronze Age Walls and Iron Age Pits – Contextual Archaeozoology at  
Oymaağaç Höyük, Turkey ..........................................................................................193

 GüntheR kaRl kunst, heRBeRt BöhM and RaineR MaRia cZichon

11.  Every Dog has Its Day: Cynophagy, Identity and Emerging Complexity  
in Early Bronze Age Attica, Greece .......................................................................... 225

 anGelos hadJikouMis

12.  Human–Animal Interactions during the Harappan Period in the  
Ghaggar Region of Northern India: Insights from Bhirrana ................................247

 aRati deshPande-MukheRJee, aMRita sen and the late l. s. Rao

13.  Bringing to Light the Animal Bone Assemblages from the Ancient  
Burials of Armenia ...................................................................................................... 265

 nina ManaseRYan

14.  “Making the Cut”: Changes in Butchering Technology and Efficiency  
Patterns from the Chalcolithic to Modern Arab Occupations at  
Tell Halif, Israel ............................................................................................................273

 haskel GReenfield and annie BRown

15.  Class and “Romanization” in Late Roman Egypt: Issues of Identity  
and the Faunal Remains from the Site of Amheida in the Dakleh Oasis,  
Western Egypt ..............................................................................................................293

 PaM J. cRaBtRee and douGlas v. caMPana

16.  Meat Consumption Patterns as an Ethnic Marker in the Late Second  
Temple Period: Comparing the Jerusalem City Dump and Qumran  
Assemblages ................................................................................................................. 303

 RaM Bouchnik

17.  There and Back Again: A Tale of a Pilgrim Badge during the  
Crusader Period ........................................................................................................... 323

 inBaR ktalav



lásZló BaRtosiewicZ

Osteoarchaeological Research Laboratory, 
Stockholm University, Sweden. Email: bartwicz@
yahoo.com.

GuY BaR-oZ

Laboratory of Archaeozoology, Zinman Institute 
of Archaeology, University of Haifa Israel 

o. BaR-Yosef

Department of Anthropology, Harvard University

MiRiaM BelMakeR

Department of Anthropology, the University of 
Tulsa, Oklahoma Email: miriam-belmaker@utulsa.
edu.

heRBeRt BöhM

Vienna Institute for Archaeological Science, 
University of Vienna, Vienna, Austria. 

RaM Bouchnik

Institute for Galilean Archaeology, Kinneret 
Academic College; Laboratory of Archaeozoology, 
Zinman Institute of Archaeology, University of 
Haifa, Israel. Email: ramb.zooarch@gmail.com

annie BRown

Department of Anthropology and St. Paul’s 
College, University of Manitoba, Winnipeg, 
Canada.

ashleY B. BRown

Department of Anthropology, the University of 
Tulsa, Oklahoma. 

douGlas v. caMPana

Center for the Study of Human Origins, 
Anthropology Department, New York University, 
New York.

tRent cheneY

Department of Anthropology and St Paul’s 
College, University of Manitoba, Winnipeg, 
Canada.

nicholas J. conaRd

Senckenberg Center for Human Evolution 
and Paleoenvironment/Department of Early 
Prehistory and Quaternary Ecology, University  
of Tübingen, Germany

PaM J. cRaBtRee

Center for the Study of Human Origins, 
Anthropology Department, New York University, 
New York.

RaineR MaRia cZichon

Uşak University, Uşak, Turkey

aRati deshPande-MukheRJee 
Department of Archaeology, Deccan College Post 
Graduate and Research Institute, Yerawada, Pune 
411006, India. Email: adm.muk@gmail.com.

ehud Galili

Israel Antiquities Authority, Caesarea Office, 
Israel.

haskel J. GReenfield

Department of Anthropology and St Paul’s 
College, University of Manitoba, Winnipeg, 
Canada. Email: Haskel.Greenfield@umanitoba.ca

anGelos hadJikouMis

The British School at Athens, Athens, Greece. 
Email: angelos.hadjikoumis@gmail.com.

inBaR ktalav

Department of Archaeology, University of Haifa, 
Israel. Email: ananlotus@gmail.com

Contributors



viii Contributors

GüntheR kaRl kunst

Vienna Institute for Archaeological Science, 
University of Vienna, Vienna, Austria. Email: 
guenther.karl.kunst@univie.ac.at

aRen M. MaeiR

Institute of Archaeology, Martin (Szusz) 
Department of Land of Israel Studies and 
Archaeology, Bar-Ilan University, Israel.

niMRod MaRoM

Laboratory of Archaeozoology, Zinman Institute 
of Archaeology, University of Haifa Israel

M. Molist

“Seminari d’Arqueologia del Próxim Orient 
(SAPPO)”. Prehistory Departament, Prehistòria. 
Edifici – C. Campus Universitari. Universitat 
Autònoma de Barcelona, Spain. Email: mimolist@
gmail.com

catRiona PickaRd

School of History, Classics and Archaeology, 
University of Edinburgh, Edinburgh. Email: 
Catriona.Pickard@ed.ac.uk 

l.s. Rao  (deceased)
Nagpur Excavation Branch, Archaeological Survey 
of India, Nagpur, India

siMone Riehl

Institute for Archaeological Sciences, University 
of Tübingen, Germany; Senckenberg Center 
for Human Evolution and Paleoenvironment at 
Tübingen, Germany

MaRia saña

“Seminari d’Arqueologia del Próxim Orient 
(SAPPO)”. Prehistory Departament/Laboratori 
d’Arquezoologia, Prehistòria. Edifici – C. Campus 
Universitari. Universitat Autònoma de Barcelona, 
Spain. Email: Maria.Sana@uab.cat

aMRita sen 
D2 Digantika, Block AH, Sector 2, Salt Lake City, 
Kolkata 700091, India.  
Email: amrita.pearl@gmail.com

itZhaq shai 
Ariel University, Israel. 

BRitt M. staRkovich

Institute for Archaeological Sciences, University 
of Tübingen, Germany; Senckenberg Center 
for Human Evolution and Paleoenvironment at 
Tübingen, Germany; School of Anthropology, 
University of Arizona, Tucson, USA. Email: britt.
starkovich@uni-tuebingen.de

c. toRneRo 
“Archéozoologie, Archéobotanique: Sociétés, 
Pratiques et Environnements” UMR 7209 CNRS/
MNHN, Paris, France “Seminari d’Arqueologia 
del Próxim Orient (SAPPO)”. Prehistory 
Departament, Prehistòria. Edifici – C. Campus 
Universitari. Universitat Autònoma de 
Barcelona, Spain. Email: ctornero@mnhn.fr

lioR weissBRod

Laboratory of Archaeozoology, Zinman Institute 
of Archaeology, University of Haifa Israel

Reuven YeshuRun

Laboratory of Archaeozoology, Zinman Institute 
of Archaeology, University of Haifa Israel. Email: 
ryeshuru@research.haifa.ac.il

Mohsen Zeidi

Senckenberg Center for Human Evolution 
and Paleoenvironment/Department of Early 
Prehistory and Quaternary Ecology, University 
of Tübingen, Germany



Chapter 7

Halaf Period Animal Remains from Tell Aqab, 
Northeastern Syria

László Bartosiewicz

A small assemblage (NISP=3,217) of 5th millennium BC Halaf and subsequent Ubaid 
Period animal bones and molluscan remains was recovered during the 1975 and 1976 
field seasons at the site of Tell Aqab (Jezirah province, northeastern Syria) some  
100 km west of the Tigris River forming the current border between Turkey and Syria. The 
ca. 9.5 m high mound is located alongside a small seasonal stream that forms part of the 
Wadi Dara drainage system. Excavations were carried out by a University of Edinburgh 
team following a survey in the Khabur River floodplain. The purpose of excavations at 
the time was to clarify regional patterning in ceramic assemblages during the periods 
for which Tell Aqab had well-stratified layers, especially the Middle Halaf Period.

Unsurprisingly, the poorly preserved faunal material was dominated by the bone 
fragments of small ruminants, evidently sheep and goat. Remains of cattle and pigs 
were also recovered. Hunting was indicated by the sporadically occurring remains 
of wild ass and gazelle, possibly also contributing to the heavily fragmented small 
ruminant remains. High fragmentation precluded the detailed metric analysis of bones. 
Meanwhile, in addition to the number of identifiable specimens (NISP) individual bone 
weights were taken in an effort to better appraise the dietary contributions of the 
species identified. Adding faunal information to this archaeological work contributes yet 
another data point to the map of prehistoric animal exploitation in the Fertile Crescent.

Introduction
In the northern periphery of Mesopotamia, the transition between the Late Neolithic 
and the beginning of the Chalcolithic is represented by the Halaf and Ubaid periods. 
The Halaf culture developed from Neolithic III without any visible disruption. Its 
Middle (ca. 5,800–5,400 BC) and Late (ca. 5,400–5,100 BC; Liverani 2013:48) phases 
are best represented by the material under discussion here. Toward the end of the 
6th millennium BC, the territorial expansion of the so-called Halaf painted ceramic 
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ware began between present-day western Syria and eastern Iraq, including the 
northern Jezirah region between the upper reaches of the Euphrates and Tigris Rivers. 
Around 5,300 BC, the second half of the Ubaid period, its material culture (a popular, 
technologically advanced form of painted ware) first reached other regions including 
Upper Mesopotamia and Anatolia. The Halaf period appears to have largely ended 
before 5,500/5,400 cal BC and the Ubaid begins after 5,200 cal BC. By 4,500–4,000 BC 
the Ubaid culture spread into northern Mesopotamia, replacing eventually the Halaf 
culture (Carter and Graham 2010). Tell Aqab is one of the few known sites whose find 
material connects the Halaf and Ubaid periods although chronological details on the 
site are still to be published (Campbell and Fletcher 2010). It seems that Halaf-Ubaid 
Transitional material culture spanned the time period between the Neolithic and 
Chalcolithic in the region (Watkins and Campbell 1987).

The prehistoric settlement of Tell Aqab is found in present-day Jezirah Province of 
northeast Syria. The site itself is located in the upper Khabur River Valley, 6 km south 
or the modern town of Amuda near the border with Turkey. The mound is one of the 
sites within the so-called Khabur triangle, the fertile floodplain deposited by the river 
and its web of tributaries (Fig. 7.1). It was excavated by a University of Edinburgh 
team directed by T. Watkins and T. E. Davidson in 1975 and 1976 (Davidson and 
Watkins 1981). The principal purpose of excavations was to clarify regional ceramic 
distributions during the periods for which the site had reliable stratigraphic data.

The Halaf pottery style was widely spread for approximately a millennium in this 
region (Watkins and Campbell 1987: 451–453). Tell Aqab was not abandoned after the 
Halaf period but through a brief transition life continued into the Ubaid period (ca. 
4,500–3,800 BCE; Davidson 1981: 66) the last known occupation of the tell proper. AMS 
radiocarbon measurements were carried out at the University of Arizona, Tucson on 
samples of short-lived cereal grain. As of today, a Middle Halaf (Aqab 212, AA-30498: 
5,579–5,350 BC) and an very early Ubaid (Aqab T4.19, AA-30506: 5,266–4,995 BC) date 
have been published from the site within the framework of the Khabur regional 
chronology (Hole 2001: 73). These 2-sigma range estimates fall in line with several dates 
obtained for closely related sites in the vicinity of Tell Aqab as detailed by Hole (2001).

Natural environment
Tell Aqab is located c. 60 km northeast of the type site of Tell Halaf (Oppenheim 1931) 
along a seasonal water course that belongs to the Wadi Dara drainage system. Toward 
the north the southeastern Taurus Mountain range is within sight of the settlement 
mound. In the south, the highest elevations in the alluvial plain of Jezirah are the hills 
of Jebel Abd al-’Aziz (west, 920 m asl) and Jebel Sinjar (east, 1,480 m asl), separated 
by the Khabur River turning south as it exits toward the steppe.

Today the site falls within the 400 mm (but almost onto the 450 mm) precipitation 
isohyet where dryland farming (without irrigation) could still be comfortably 
practiced. Notably, south of the 250 mm isohyet dry farming becomes increasingly 
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risky (Zeder 1994: 99). The upper Khabur Valley was a focal region of Halaf period 
sedentary agriculture confined to regions of sufficient rainfall. Halaf settlements have 
been thought of as village-based societies pursuing a combination of dry-farming and 
pastoral economy (Akkermanns 1990). Similarly to the majority of Halaf sites, Tell 

Fig. 7.1. The location of Tell Aqab (dot) in relation to the Fertile Crescent (top) and the Khabur triangle.
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Aqab is thus located in the dry periphery of the Mediterranean at the northern margin 
of tropical deserts characterized by winter rainfall and xeric Mediterranean forest-
steppe vegetation. Mediterranean brown soil and alluvium surround the site in an at 
least 5 km radius (McCorriston 1992: 317, fig. 2/B). Dry-farming could be productively 
pursued on this type of rich steppe brown soil, although the topsoil may recently 
have somewhat changed through deforestation/erosion. Large Neolithic settlements 
topped with Halaf components (e.g. Tell Halula, levels 36 and 37: Estebaranz et al. 2007: 
65; and Tell Sabi Abyad, levels 1–3: Cavallo 2000) add emphasis to the historical fact 
that domestic plants and animals had been well-established in the area; by the time 
of the Halaf period food producing economies had been flourishing across the Fertile 
Crescent for millennia.

Archaeobotanical research at Tell Aqab (McCorriston 1992: 321, table 1) yielded 
relatively scarce evidence of wood consisting of ash (Fraxinus sp.) and juniper 
(Juniperus sp.) remains. Among weeds annual beard grass (Polypogon sp.), cow soapwort 
(Vaccaria pyramidata Medik.), catchfly (Silene sp.), milkvetch (Astragalus sp.) and prickly 
scorpion’s tail (Scorpiurus muricatus L.) could be identified. Several genera identified 
represent the legume family (Fabaceae), including Trigonella (related to domestic 
fenugreek), Medicago, Trifolium, and Lathyrus. Although the domestic status of these 
dicotyledonous weeds could not be confirmed, several members of the family have 
been widely used as forage.

The distributions of wild progenitors to Near Eastern cereals and legumes overlap 
only here, in the area of southeastern Turkey and northern Syria (Lev-Yadun et al. 
2000). It is therefore unsurprising that samples of Tell Aqab contained grain, chaff, 
rachis and glume fragments of emmer wheat (Triticum dicoccum Schrank.) and two 
row barley (Hordeum vulgare Linné). Lentils (Lens culinaris Medik.), bitter vetch (Vicia 
ervilia [Linné] Wild.) and flax seed (Linum usitatissimum Linné) were also encountered 
(McCorriston 1992: 321, table 1).

Material and methods
The steep northern slope of Tell Aqab was excavated to reveal its stratigraphy. 
Trenches 1 and 2 extending 10 m down were 4 m wide. Trench 3 was opened on the 
flat skirt of the mound measuring 3 × 4 m, down to the clay subsoil at ca. 2.3 m below 
the 1976 level of the plain. Meanwhile Trench 4 on the south slope exposed Ubaid 
period strata (Davidson and Watkins 1981: 4, fig. 1). Standard methods of recovery 
and recording were employed for all classes of archaeological remains. Both dry and 
wet sieving were systematically used. Excavated soil was screened using sieves with 
1 cm mesh size. Plant remains, small bones and artefacts from selected deposits were 
recovered using a modified Cambridge Mark III froth flotation apparatus (Davidson 
and Watkins 1981: 4). Approximately 13 kg of the animal remains thus retrieved are 
the subject to this study, and are kept in the osteological collections of Edinburgh 
University. In spite of fine recovery methods no fish remains were found in the sample 
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discussed in this study, although finds of riverine mussel indicate the exploitation 
of aquatic habitats.

The basic analysis of the material was made in terms of the number of identifiable 
specimens (NISP). Given the chronological complexity and limited size of the 
assemblage the calculation of minimum numbers of individuals (MNI) would have 
made little sense. Since, however, bone numbers are massively influenced by 
fragmentation, NISP values were complemented by individual bone weights. In 
prehistoric find materials of largely uniform sub-fossilization bone weights are a better 
proxy to the relative quantity of meat gained from various animals than fragment 
numbers (Bartosiewicz 2007: 288–289).

The animal remains were heavily fragmented, but their surface preservation was 
very good. High ratios of non-identifiable bones occurred only in the two smallest 
(Early Halaf and Ubaid) sub-assemblages in which each individual fragment represents 
higher percentages as a product of sample size. Mean fragment sizes were smallest in 
the two earliest periods, while in the Late Halaf/Ubaid sequence the average weight of 
bone fragments exceeded 5 g. However, even some of these relatively large fragments 
remained non-identifiable in the latest, Ubaid period sub-assemblage (Fig. 7.2).

Results
Mammalian remains
The analysis of over 3,000 bones and teeth from the Early Halaf to Ubaid sequence of 
Tell Aqab revealed an overwhelming dominance of domestic animals. These remains, 
however, were not evenly distributed across the archaeological periods. The Middle 
and Late Halaf components offer the most reliable information concerning meat 
consumption, widely considered a proxy to animal keeping. The distribution of the 
number of identifiable bone specimens (NISP) is summarized in Table 7.1.

Fig. 7.2. The proportion of identifiable/non-identifiable mammalian remains (left) and the mean 
weight of bone fragments in light of assemblage sizes (N).
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There is a visible shift in the proportions between domestic ungulates (caprines, 
cattle and pig) throughout the chronological sequence that was found to be 
statistically significant in terms of the number of identifiable bones: the composition 
of sub-assemblages is not homogeneous (Chi2=140.81, P<0.0001).

Assemblage sizes vary, therefore their taxonomic richness can be appraised only 
in relative terms. When decimal logarithms of the number of taxa in each period are 

Table 7.1. The numbers of identifiable specimens (NISP) and non-identifiable remains by period.

Early 
Halaf

Middle 
Halaf

Late 
Halaf

Halaf-
Ubaid

Ubaid Total

Sheep/goat (Caprinae) 46 917 330 81 17 1,391

Goat (Capra hircus Linné, 1758) 4 32 32 3 3 74

Sheep (Ovis aries Linné, 1758) 112 44 16 1 173

Cattle (Bos taurus Linné, 1758) 8 87 45 35 22 197

Pig (Sus domesticus Erxl., 1777) 24 262 70 14 11 381

Dog (Canis familiaris Linné, 1758) 2 2 4

Aurochs (Bos primigenius Boj., 1827) 1 3 10 1 2 17

Wild sheep (Ovis orientalis Gmel., 
1774)

2 2

Wild pig (Sus scrofa Linné, 1758) 1 2 3

Red deer (Cervus elaphus Linné,1758) 13 3 16

Gazelle (Gazella subgutturosa Güld., 
1780)

10 5 10 25

Wild ass (Equus hemionus Pall., 1775) 1 2 1 2 6

Brown hare (Lepus europaeus Pall., 
1778)

1 6 7

Human (Homo sapiens Linné, 1758) 4 23 20 47

Total identifiable mammal 83 1,444 564 184 68 2,343

Small ungulate 23 312 41 10 9 395

Large ungulate 20 67 21 15 40 163

Non-identifiable mammal 43 379 62 25 49 558

Wading bird (cf. Ardidae) 1

Bird of prey (cf. Accipitritidae) 1

Little bustard (Otis tetrax Linné, 1758) 1

Crow family (Corvidae) 1

Aves, non-identifiable 1

Bird total 1 4

Total 126 1,824 626 213 117 2,901
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plotted against the number of identifiable specimens, the composition of the smallest, 
Early Halaf sub-assemblage looks most monotonous, its species repertoire being 
limited to only domesticates and a single bone from aurochs. On the other hand, the 
sub-assemblages transitional to the Ubaid Period and representing Ubaid itself are 
most diverse in light of their relatively small sizes (Fig. 7.3). Middle and Late Halaf as 
well as Ubaid animal remains fit the main trend between the two variables which are 
closely correlated: the resulting equation indicates that assemblage size determines 
the taxonomic diversity to 40%.

The taxonomic and chronological distribution of the archaeozoological 
assemblage from Tell Aqab is summarized by bone weights in Table 7.2, also 
reflecting the aforementioned dominance of Middle and Late Halaf components 
of the material.

Livestock was of overwhelming importance in meat provisioning throughout 
the history of Tell Aqab. At the beginning, the bones of sheep and goat (caprines) 
dominated fragment counts, however finds indicative of the consumption of beef (i.e. 
cattle bones) increased consistently in numbers, especially at the expense of pork. It 
is probably larger cattle bones that contributed to the diachronic increase of mean 
fragment weights in Figure 7.2. The steady increase in beef consumption and declining 
significance of mutton are clearly illustrated by both identifiable fragment numbers 
and bone weights in Figure 7.4 based on data listed in Tables 7.1 and 7.2.

Fig. 7.3. The taxonomic richness of chronological sub-assemblages as the function of assemblage size 
(NISP).
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A relative increase in the contribution of pork is visible only in the small Ubaid 
sample, the least representative in statistical terms. The same trend is even more 
evident in bone weights which in general terms reflect meat consumption more 
reliably than the numbers of bone fragments as bone and meat weights are correlated 
in the live animal (Schmidt-Nielsen 1984: 15). Therefore it is a more direct reflection 
of meat weights than fragment numbers prone to differential fragmentation bias, even 
if the distribution of edible tissue represented by the weights of different skeletal 
parts evidently varies within the body (Bartosiewicz 2009: 99). Graphs in Figure 7.4 
show that the initial dominance of caprine bone fragment numbers is misleading; 
there was an evident increase in beef consumption throughout the sequence at the 
expense of both mutton and pork. This trend is clear during the statistically most 
reliable Middle Halaf-Halaf/Ubaid transition interval but the small samples at either 
end of the chronological continuum fall in line with this observation. Explanations 
to this tendency may be both environmental and social.

Table 7.2. The taxonomic distribution of mammalian bone fragment weights (g) by period.

Early 
Halaf

Middle 
Halaf

Late 
Halaf

Halaf-
Ubaid

Ubaid Total

Sheep/goat 137 2491 914 319 98 3,959

Goat 62 291 225 38 21 637

Sheep 751 175 109 11 1,046

Cattle 34 880 568 430 364 2,276

Pig 189 1,626 579 111 108 2,613

Dog 5 14 13 22 54

Aurochs 12 472 28 45 557

Wild sheep 55 55

Wild pig 12 76 88

Red deer 98 22 120

Gazelle 63 71 58 192

Wild ass 18 35 152 33 238

Brown hare 1 10 11

Human 214 14 162 390

Total identifiable 
mammal

434 6,492 3,080 1,470 760 12,236

Small ungulate 19 305 30 12 9 375

Large ungulate 67 155 79 40 40 381

Total non-identifiable 
mammal

86 460 109 52 49 756

Total 520 6,952 3,189 1,522 809 12,992
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Sheep/goat and pigs are comparable in terms of body size, i.e. meat weight, 
therefore they often complement each other when meat consumption habits change 
due to shifts in ecological or in cultural conditions. At Tell Aqab these two groups of 
small stock display a consistent pattern during the studied time period. According 
to Figure 7.5, sheep and goat supplied somewhat more meat than pigs in all periods. 
The overall proportion between their remains, however, was remarkably stable, close 
to the diagonal in both graphs indicating the only slight dominance of caprines in 
terms of the numbers of bones and more equal weights from caprines and pigs.

Bone weights suggest an especially balanced picture of pork and mutton 
consumption in the small Ubaid and Early Halaf samples, even if sheep and/or goat 
were always better represented in the meat diet of the site. A passing remark in the 
Tell Aqab excavation report is of special interest here:

Fig. 7.4. Diachronic changes in the proportions between livestock remains in terms of the number of 
identifiable specimens (NISP) and bone weights.

Fig. 7.5. Comparison between the numbers (left) and weights (right) of pig vs. caprine bones. The 
distributions of periods are similar in both graphs.
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“Trench 4 produced a number of [Ubaid period] small baked clay animal models, most of 
which seem to represent sheep. A few clay animal models were found in Halaf contexts 
at the site, but these were of a different type.” (Davidson and Watkins 1981: 10)

Pig is mostly associated with household economies. In accordance with archaeobotanical 
evidence from Tell Aqab, pulse weeds and crops (McCorriston 1992) or refuse from 
crop processing may have been fed to pigs. This hypothesis has been put forward on 
the basis of dietary isotope analyses (Vaughan et al. 2013: 311). Pig bones from Tell 
Aqab showed a significantly lower average δ15N value than Chalcolithic pigs from 
Çamlıbel Tarlası (Central Anatolia) reared in a woodland environment, possibly less 
in need of complementary feeding.

In contrast to pork, consuming beef is to some extent a luxury partly since the 
reproduction rate of large animals is low. This holds especially true if the animal is 
slaughtered young; eating meat from a spent draught animal may be rather seen as 
a contingency. Slaughtering a single cattle, however also yields approximately ten 
times as much meat as a sheep or a pig. Therefore (if large scale meat preservation 
operations are discounted) increasing beef consumption may be indicative either of 
relatively centralized meat distribution at the site or major groups of people who 
would consume the meat in a relatively short time.

The last domestic animal to be discussed is dog, whose sporadic bones occurred 
in all but the small Early Halaf Period sub-assemblage. It is unlikely that these 
animals were eaten. The few remains originate from relatively small individuals 
characteristic of prehistoric sites across Eurasia where breeding was most probably 
not practiced (Bartosiewicz 2002). A small calcaneus falls in the size range of foxes. 
In addition to direct osteological evidence, signs of dog gnawing in the refuse bone 
material (Fig. 7.6) also illustrate scavenging by dogs at the settlement.

Osteometric analysis was made difficult by the heavy fragmentation of the material 
as is indirectly shown by the absence of complete long bones that could have been 
used in withers height estimations. There were relatively few measurable animal 
bones in the material (see Appendix). These offer little information in themselves but 
contribute to the ever-growing corpus of osteometric information from southwest 
Asia.

The only exception is sheep and, in general terms, the subfamily of caprines. Sheep 
from the large Middle Halaf as well as the Late Halaf and Halaf-Ubaid sub-assemblages 
could be compared to each other, plotting the standard scores of various bone 
measurements within the same graph. The logic of calculating standard scores is the 
basis of the more complex variability size index calculations developed by Uerpmann 
(1982) in dealing with fragmentary Halaf period equid and gazelle remains. Both 
techniques address the problems posed by small numbers of measurable specimens 
by pooling metric information from different skeletal elements. Standard scores were 
calculated using a group of 26 adult female Shetland sheep reference skeletons as 
a standard (Davis 1996: 596, table 2). Mean values and standard deviations for each 
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long bone measurement calculated for these animals provided the background for 
the current analysis. Each type of individual measurement from Tell Aqab (e.g. tibia 
distal width Bd) was compared to the mean value and standard deviation of the same 
measurement in the Shetland sample. This way, archaeological measurements can be 
shown in relation to the mean and two sigma values of Shetland ewes. This method 
was successfully used in the analysis of Neolithic sheep in Hungary and Calabria, 
southern Italy (Bartosiewicz 2007: fig. 14.8; Gál and Kovács 2010: fig. 17).

It cannot be stressed enough that comparison to the Shetland data set is not meant 
to suggest any meaningful relationship between prehistoric sheep in Tell Aqab and 
this extant breed. Figure 7.7, however, is useful in appraising the size distribution of 
sheep bones within the Tell Aqab assemblage itself.

In relation to the ±1 standard deviation marked around the standardized Shetland 
mean value (0) the set of pooled measurements is slightly shifted toward the right 
indicating that sheep at Tell Aqab were larger than Shetland ewes. Likely females fall 
within the shaded zone of Shetland ewes and beyond in Figure 7.7, with bones from 
larger rams and possibly castrates forming a small group beyond the +3 standard score 
range of Shetland ewes. A few unusually small measurements may be attributed to 
subadult sheep, while the group of largest measurements may include bones from 
autochtonous wild sheep.

Fig. 7.6. Dog atlas and ulna fragment, calcaneus from a small canid (top). Two aspects of a sheep tibia 
showing characteristic damage by dog gnawing and a sheep distal tibia fragment covered by exostoses.
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Livestock age distributions
Ageing the Tell Aqab remains was based on a combination of tooth eruption 
sequences and data on epiphyseal fusion derived from present-day reference 
animals of known ages (Chaix and Méniel 2001; Schmid 1972: table ix; for a synthesis 
see Table 7.3). While the terminus ante quem age of death can be relatively easily 
determined from disarticulated teeth and bone using standard methodologies, 
interpreting the resulting data is not easy. The logical argument that the remains 
most commonly encountered at the excavation originate from the taxa kept in the 
largest numbers is only a tendency in very large, representative samples. However, 
when only small assemblages are available for study, applying this logic uncritically 
can lead to spurious speculations frequently described in the allegoric language of 
“herd management strategies” which has little to do with the reality of randomly 
recovered food refuse decimated by taphonomic loss. The general knowledge 
that porous bones of juvenile animals are more prone to destruction cannot be 
consistently quantified when sites are compared. As Bibikova (1981) pointed out, 
due to their earlier ages of slaughter pigs as a species may be underestimated owing 
to the greater degree of attrition of their bones. Unfortunately, not even the sieved 
sample yielded a sufficiently large number of deciduous teeth to help appraising 
the extent of this loss.

Although each ageable skeletal part was recorded in the Tell Aqab material, age 
groups were compared only for the most commonly occurring species of livestock. 
Comparisons were based on relative terminology whose categories are summarized 
in months in Table 7.3.

Fig. 7.7. The size distribution of Tell Aqab sheep bones against the background of statistical parameters 
of 26 Shetland ewe skeletons. The 2-σ boundaries of Shetland ewe measurements are marked by shading.
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The sequence of absolute ages is similar between the three taxonomic groups 
(as is between sheep and goat). Relative age groups between neonate and mature 
individuals used in this study fall within this age continuum. The numbers of ageable 
skeletal elements for caprines, pig, and cattle at Tell Aqab are documented by relative 
age categories in Table 7.4.

As shown by the tabulated results, it is only the Middle and Late Halaf sub-
assemblages (total ageable NISP=633 and 182 respectively) where a sufficiently great 
number of bones were available to warrant interpretation. The rest only mirror 

Table 7.3. Absolute ages (months) of tooth eruption (permanent) and epiphyseal fusion in modern 
domesticates.

Skeletal element Absolute age (months) Age class

Cattle Caprine Pig

metapodia proximal 0 0 0 neonate

P1 tooth 6 neonate

M1 tooth 6 6 6 neonate

radius proximal 12–15 3–6 12 juvenile

M2 tooth 14 12 12 juvenile

humerus distal 15–20 3–4 12 juvenile

I1 tooth 22 14.4 12 juvenile

P3 tooth 24 21.6 12 juvenile

tibia distal 24–30 12–18 24 subadult

metapodia distal 24–30 16–18 24 subadult

P2 tooth 26 18 12 subadult

I2 tooth 26 21.6 14.4 subadult

M3 tooth 26 21.6 18 subadult

P4 tooth 34 24 14.4 adult

I3 tooth 36 33.6 9.6 adult

calcaneus 36 36 24–30 adult

femur proximal 36 20–26 36 adult

ulna distal 36 26–32 36 adult

radius distal 40–48 23–30 42 adult

femur distal 42 18–26 42 adult

ulna proximal 42 25–35 42 adult

humerus proximal 42–48 25–36 42 mature

C tooth 46 45.6 9.6 mature

tibia proximal 48 20–26 42 mature

vertebral epiphyses 54–60 48–60 48–84 mature
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Table 7.4. The distribution of pooled relative dental and epiphyseal ages (NISP) in livestock.

 Sheep Goat Caprine Pig Cattle

Early Halaf

Neonate

Juvenile 2 1

Subadult 2 3

Adult 3

Mature 4 4 5 3

Total ageable 0 4 8 12 3

Middle Halaf

Neonate 1 9 6

Juvenile 3 15 14

Subadult 6 1 52 33 3

Adult 27 12 109 41 3

Mature 40 13 139 56 50

Total ageable 77 26 324 150 56

Late Halaf

Neonate 1 2 1

Juvenile 2 2 10 13

Subadult 9 4 12 9 1

Adult 3 10 44 9 3

Mature 3 11 15 18

Total ageable 15 19 79 47 22

Halaf-Ubaid

Neonate 1

Juvenile 2

Subadult 1 5 4 1

Adult 4 7 5 1

Mature 10 3 35 2 24

Total ageable 15 3 50 11 26

Ubaid

Neonate

Juvenile 1

Subadult 7

Adult

Mature 1 3 2 3 11

Total ageable 1 3 2 11 11
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marked trends such as the presence of remains from young animals among pigs 
contrasting the high age of cattle. Figure 7.8 is a visual summary of age groups in 
the food refuse from these two, best represented time periods.

One conclusion immediately offered by Figure 7.8 is that the Middle Halaf sub-
assemblage (over three times the size of the Late Halaf material) shows a more 
consistent trend. According to this, only half of Middle Halaf sheep and goat bones 
originate from mature individuals. The higher percentage of younger bones in the 
generic category of caprines is attributable to identification bias: distinguishing 
between sheep and goat is particularly difficult when unfused bones of the young 
need to be aged. Among pigs, two thirds of the Middle Halaf bones originated from 
immature animals, including neonates and juveniles. In contrast to these results, beef 
consumption was rarely represented by anything but the remains of mature individuals. 
Similar results in the Late Halaf sub-assemblage are obliterated by small sample size.

One may be fairly confident that well-established post-Neolithic animal husbandry 
at Tell Aqab benefited from the secondary exploitation of livestock. The production 
of renewable goods such as milk, wool and draught work results in longevity. In 
both periods, however, pork originated from younger age cohorts, while beef was 
mostly gained from fully mature individuals. Consumption of meat from sheep and 
goat show results transitional between these extremes. Aside from milking and/or 
shearing these two species, their slaughter at higher ages than those of pig may be 
explained by their less prolific, uniparous nature. The rate of reproduction for large 
stock such as cattle is especially slow contributing to the animals’ great individual 
value. It may be presumed that the diachronically increasing availability of beef from 
mature individuals was also in connection with using cattle power in tillage. However, 

Fig. 7.8. The NISP percentages of relative age groups in Middle and Late Halaf livestock.
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the only bone showing arthrotic deformations in the Tell Aqab assemblage originates 
from the hock joint of a sheep (Fig. 7.6, bottom right).

Wild mammalian remains
The remains of game animals reflect environmental conditions in the fertile Khabur 
triangle. Sporadically occurring wild animal bones are characteristic of the rich ecotone 
between the plains and foothill zone. Although the role of wild animals in meat 
provisioning was negligible, the remains are indicative of both woodland (red deer, 
wild pig) and grassland (gazelle, wild ass, and brown hare) habitats in the settlement’s 
environment. Large-bodied red deer and wild pig prefer wooded areas, such as gallery 
forests in the floodplain where they find sufficiently tall vegetation cover.

Goitered gazelle and wild ass (Fig. 7.9) would have ranged across the open steppe 
flanking the Khabur floodplain. A single measurable cattle bone fell within the 
size range of aurochs. Based on present-day habitat preferences and geographical 
distributions hare bones were attributed to [Eurasian] brown hare rather than cape hare 
(Lepus capensis Linné, 1758) recorded today only in the arid southern section of Syria.

The Late Halaf and Halaf-Ubaid occurrence of hare bones helps fine-tuning the 
interpretation of “increasing reliance on hunted animals”. Especially in the small 
Halaf-Ubaid sub-assemblage six of the 13 wild animal bones originated from hare 
whose opportunistic hunting cannot be compared to confronting aurochs or chasing 
wild ass in terms of skill, courage or group cooperation. Together with four bird 
remains from the same sub-assemblage it is the broadening spectrum of animals 
targeted, rather than their quantity of meat that is of significance here.

Fig. 7.9. Lateral and medial aspects of a large gazelle bock’s horn core (left); Wild ass lower molar tooth, 
carpal bone and median phalanx (right top); Wild ass distal metacarpus and metatarsus fragment 
and distal phalanx (right bottom).
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Weaponry is also worth briefly considering as indirect evidence of hunting. No 
stone projectile points are known from either the Halaf or Ubaid strata of Tell Aqab 
and traumatic bone lesions attributable to hunting are likewise missing in the small 
set of wild animal remains. Davidson and Watkins (1981: 11), however, mention “large 
numbers of biconical baked clay sling bolts … found in both contexts”, adding that 
“sling bolts of this type occur quite commonly on other Halaf and Ubaid mounds 
in the Khabur region”. One of the Tell Aqab clay sling bolts came to light from the 
earliest Ubaid deposit radiocarbon dated to 5,266–4,995 BCE (Hole 2001: 73).

Avian bones
Only five bird bones were found in the material. One of them came to light from the 
largest Middle Halaf sub-assemblage, four originated from the small but unusually 
rich Halaf/Ubaid transitional material in which 164 identifiable mammalian bones 
represented 11 taxa. These four bird bones thus confirm the impression of great 
taxonomic diversity in the Halaf-Ubaid sub-assemblage in spite of its small size. Due 
to high fragmentation and the absence of a reference collection of local avian bones 
from northeast Syria possibilities of identification were limited to appraising the 
gross taxonomic position (Fig. 7.10) and habitat preferences of the birds represented 
at Tell Aqab.

The Middle Halaf period material yielded the diaphysis fragment of a right humerus 
from a medium-size species in the crow family (Corvidae; Fig. 7.10 extreme right). 
Corvids tend to easily adapt to commensal lifestyles in the proximity of humans, 
although their meat may also be consumed (Bartosiewicz 2003: 39).

Fig. 7.10. Little bustard phalanx from the wing, cranial aspect of asymmetric sternum fragment from a 
goose-size bird, and raptor humerus diaphysis fragment from the Halaf-Ubaid sub-assemblage (left). 
Middle Halaf corvid humerus diaphysis (far right).
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The small but interesting set of Halaf-Ubaid avian bones included a small sternum 
fragment from a goose-size bird that retained the robust, well-preserved articular 
surfaces of coracoid bones (Fig. 7.10). Due to their slightly asymmetric junction point 
the possibility must be considered that this bone originated from a heron (Ardeidae) 
characterized by the unequal development of these articulations (Selstam and Selstam 
1982: 35, Fig. 7.10). Of the most common heron species it is the great egret (Egretta alba 
Linné, 1758) whose breeding area in Turkey is adjacent to the surroundings of Tell Aqab 
(Cottridge and Porter 2005:22). A right humerus diaphysis fragment originates from 
a medium size raptor (cf. Accipitriformes) although nocturnal birds of prey cannot 
be excluded in the absence of further morphological detail. Probably eastern little 
bustard (Otis tetrax cf. orientalis Hartert, 1916) is represented by a proximal phalanx 
from the second digit of the wing. Little bustard is a breeding visitor between the 
Russian Black Sea coast and Lake Balkhash (Kazakhstan). Importantly, it is a winter 
visitor along the southern shores of the Caspian Sea (Collar et al. 2014). It is indicative 
of steppe-like habitats, short-grass plains and pastures. Finally, a small ulna diaphysis 
fragment showing dashed line-lake papillae could not be more precisely identified.

Birds bones are rarely reported from contemporaneous sites. Most of the 
sporadically identified avian remains tend to be indicative of fowling in wetlands. Stork 
(Ciconia cf. ciconia Linné, 1758) was identified at Shams ed-Din (Uerpmann 1982) and 
Tell Sabi Abiyad (Cavallo 2000). The latter site also yielded remains of “duck” including 
mallard (Anas platyrhynchos Linné, 1758). Remains of unspecified goose (Anser sp.) 
came to light at Yarim Tepe II (Bibikova 1981). Excavations at Girikihaciyan yielded 
remains of partridge (McArdle 1990), most probably chukar partridge (Alectoris chukar 
Gray, J.E., 1830) based on the present-day distribution of this species (Cottridge and 
Porter 2005: 42).

Discussion
Observations made at Tell Aqab in the upper Khabur basin need to be seen in a 
regional context. It seems that following well-established caprine herding during the 
Halaf Period the importance of beef increased and meat production was increasingly 
complemented with broad-spectrum hunting and gathering during the transition to 
the Ubaid Period.

General trends
Results obtained at this site were evaluated within the framework of 33 published 
Halaf and Ubaid assemblages (Grossmann and Hinman 2012: tables 9–10; Saña et al. 
2001; Zeder 1998a). Testing proportions between the remains of domestic and wild 
animals is usually the first approach as NISP values for taxa are most commonly 
published. The role of prehistoric hunting in subsistence may be considered inferior 
when wild animal bones contribute less than 10% to NISP (Bartosiewicz 2007: 291). 
When a more generous 80% minimum threshold of NISP is set for domesticates the 
assemblages under discussion may be sub-divided as shown in Table 7.5.
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In spite of the visual trend that Ubaid settlements with over 20% of wild animal 
remains are more common, this set of data may be considered homogeneous from 
a statistical point of view (Chi2=0.55, df=1, P= 0.458). The coefficient of association 
also shows that on the basis of this data set the concepts of cultural affiliation and 
consumption of domestic vs. wild animals are basically unrelated (Phi=0.129).

A possible source of bias is that this percentage-based calculation disregards sample 
size. As was shown in Figure 7.3, taxonomic diversity is a function of NISP. Given the 
large number of small (NISP<500) assemblages in this data set the question must be 
posed whether the high relative (%) contribution of wild animal remains is simply 
an artefact of insufficient sample sizes as has been demonstrated in the case of Early 
Neolithic Körös culture sites in Hungary (Bartosiewicz 2007:297). However, the value 
of Spearman’s rank correlation (Rho=0.038; P=0.834) shows that in the set of 33 Halaf/
Ubaid assemblages the association between NISP and the percentage of wild animal 
remains is not statistically significant. This becomes more understandable when the 
distributions of these two variables are compared in Figure 7.11.

Assemblage sizes (absolute NISP values) could be best described in terms of a 
general Chi2 distribution (between a large number of small and a very few large 
assemblages shown in the declining left to right trend in overall NISP values in 
Fig. 7.11). The relative percentual contribution of wild animal remains, however, 
shows a far less marked diminution in the right histogram. The reason behind 
this difference is that ratio values (such as the percentage of wild animal remains) 
can be randomly influenced by the differing distributions of their numerator 
(wild animal NISP) and denominator values (total NISP; Atchley et al. 1976). This 

Table 7.5. The number of faunal assemblages by culture and percentages of wild animals.

 Domestic
>80%

Domestic
<80%

Total

Halaf 13 9 22

Ubaid 5 6 11

Total 18 15 33

Fig. 7.11. The distribution of 33 archaeozoological assemblages by size (NISP) and the percentage of 
wild animal remains.
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is why percentage values need to be interpreted cautiously, especially when small 
assemblages are involved in the comparison.

For twenty settlements where both estimates of the occupation area and wild 
animal percentages were available the same coefficient (Rho=-0.143, P=0.547) showed 
a similar lack of significant correlation on the basis of the 20 studied assemblages.

Halaf period
The Middle and Late Halaf sub-assemblages of Tell Aqab of reliable size overwhelmingly 
dominated by caprine remains (60% of NISP) and even pig bones are more numerous 
than those of cattle. Hunting in grassland environments is indicated by the sporadic 
remains of gazelle, wild ass, brown hare and aurochs bones. Red deer and wild pig, 
typical woodland animals, are represented only among the most numerous Middle 
Halaf remains. By the Late Halaf period (ca. 5,000–4,500 BC) the distribution of Halaf 
ceramics covered an extensive region (Davidson and McKerrell 1976: 53). Major middle 
5th millennium Late Halaf assemblages are known from hilly southeastern Anatolia. 
They are similarly characterized by an overwhelming dominance (>90%) of domestic 
animals, including numerous caprine remains (Girikilhaciyan: NISP=2,132, McArdle 
1990; Çavi Tarlası: NISP=3,500, Schäfer and Boessneck 1988).

The small contemporaneous assemblage from Banahilk (NISP=810, Laffer 
1983) toward the east in Iraq is characterized by a similarly high contribution of 
domesticates lead by caprines. Late Halaf animal remains from Khirbet esh Shenef 
(NISP=387, Hendrichs 1990) in the Balikh Valley toward the west contain over one 
third wild animal remains.

According to Uerpmann (1982: 44) a 20% NISP for wild animals is “normal” 
at Neolithic sites in the Near East, and the same holds true for Halaf settlements 
regardless of size. Wild animal remains may even exceed half of the NISP at both 
small sites such as Shams ed-Din (Uerpmann 1982) or Umm Qseir (Zeder 1994) and 
large permanent settlements as has recently been demonstrated by Grossmann and 
Hinman (2013: 207) at Zeidan even if the sample of identifiable Halaf period bone 
remains was rather small. Of these sites Umm Qseir 70 km south of Tell Aqab on the left 
bank of the Khabur River is in a precarious position not only due to less precipitation. 
Deposits of Mediterranean brown soil favorable to successful crop cultivation are 
limited to the narrow river banks beyond which gypseous soils set further limitations 
on arable farming (McCorriston 1992: 319). The xeric mediterranean forest-steppe 
vegetation of the north near Tell Aqab is replaced by sub-desertic steppe flora. It may 
partly be due to these factors that remains of wild mammals not only dominated at 
Halaf period Umm Qseir, but their contribution also increased through time. While 
caprine bone weights declined only slightly at this site, the consumption of flesh 
from wild ass increased at the expense of pork during the Halaf period. The 8:25% 
ratio of bone weights reversed to 27:7% (Zeder 1994: table 4). As was mentioned, the 
natural foraging of pigs may have been complemented even in the far more fertile 
environment of Tell Aqab.
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Ubaid period
While Tell Halaf existed in the immediate vicinity of Tell Aqab, the other type site, 
Tell al-’Ubaid is located 1000 km souhwest in southern Mesopotamia. Ubaid material 
culture, characterized by wheel-thrown painted ware reached distant regions, 
including Upper Mesopotamia and Anatolia. The Halaf-Ubaid transitional material 
culture spanned the time period between the Neolithic and Chalcolithic in the 
region (Watkins and Campbell 1987). Animal remains in the Tell Aqab food refuse are 
indicative of a slight increase in hunting especially at the initial time of transition. 
It is also this time when the otherwise small sample is richest in mammalian species 
and the presence of birds was best established.

The relationship between “culture” and the contribution of wild animals to the 
diet was tested in Table 7.5 at three major sites where both Halaf and Ubaid remains 
were available. All Halaf mammalian bones (excluding humans) from Tell Aqab 
were compared to the far smaller pooled sample of transitional Halaf-Ubaid+Ubaid 
remains. Additional data in the table include the reverse proportions between Halaf 
and northern Ubaid NISP values at Tell Zeidan at the confluence of the Balikh and 
Euphrates Rivers near the 200 mm isohyet in northern Syria (Grossmann and Hinman 
2012: table 2). Halaf and Ubaid components at Tell Kurdu near the Mediterranean coast 
(Özbal 2006) within the 400 mm isohyet offer another example where the contribution 
of domesticates apparently increases but the two periods are represented by sub-
assemblages whose sizes differ by an entire order of magnitude.

The results summarized in Table 7.6 show that the Halaf vs. Ubaid assemblages 
are not homogeneous in terms of the presence of wild animal remains, the difference 
visible in the proportions between domestic and wild animal remains are significant 
in formal statistical terms (P≤0.05). Coefficients of association (Phi), however, are 
indicative of a definite but weak relationship between cultural affiliation and the 

Table 7.6. Comparison between major archaeozoological assemblages having both Halaf and Ubaid 
components.

Tell Aqab Tell Zeidan
(Grossmann and Hinman  

2012)

Tell Kurdu
(Özbal 2006)

Halaf Transition-
Ubaid

Halaf Ubaid Halaf Ubaid

Domestic NISP 2015 205 124 2181 5043 126

Wild NISP 49 27 137 241 1506 4

Wild mammal % 2.4 13.3 52.4 9.9 23.0 3.0

Chi2 55.923 352.263 28.969

Df 1 1 1

P 0.000 0.000 0.000

Phi 0.156 0.362 0.066
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contribution of wild animal remains only at Zeidan. At Tell Aqab and Tell Kurdu 
this relationship may be considered random, an artifact of differences between 
percentages too small to counterweigh inequalities in sub-assemblage sizes.

Ubaid meat provisioning also relied largely on domesticates according to smaller 
assemblages from Kenan Tepe in Anatolia (Parker et al. 2008) and at Khanijdal East 
in Iraqi Jezirah (Wilkinson and Tucker 1995). Other Ubaid period assemblages offer 
evidence of substantial hunting (Akkermans and Schwartz 2003: 175). In the Khabur 
Valley, the assemblage from Ziyadeh (57%, NISP= 2063, Zeder 1998b) across from Umm 
Qseir, and Mashnaqa (31%, NISP=1273, Zeder 1995 and 1998a, 1998b) south of the 200 
mm isohyet are of most immediate relevance. In these cases harsher environment 
may be an important background variable, as it was the case in the southern section 
of the Khabur Valley during the 6th millennium (Zeder 1998b: 572). Further upstream 
on the Euphrates (across from Tell Halula), the small Ubaid site of Kosak Shamali (39%, 
NISP=246, Gourichon and Helmer 2003) is also characterized by a greater reliance on 
wild resources.

Conclusions
Animal remains from the University of Edinburgh’s excavations at Tell Aqab contain 
important information on meat consumption in the Halaf and northern Ubaid periods 
in the upper Khabur Valley. In comparison with settlements toward the south, Halaf 
and Ubaid Period Tell Aqab was located in a fertile Mediterranean forest-steppe 
environment in the “heartland” of the Halaf Culture (Davidson 1977: 9–10). Evidence of 
6th-millennium animal exploitation is indicative of adaptation to ecological conditions 
less hostile to subsistence farming than in the semi-arid south.

A polarization of settlement sizes at this time is seen as evidence of increasing 
social complexity. Growing concentrations of human populations may be 
characterized by an increasing focus on domesticates whose production and 
distribution is specialized and can be closely regulated (Zeder 1991). Small rural 
settlements are often seen as temporary habitations that relied on small-scale 
pastoralism and extractive subsistence techniques. Given that better established 
settlements are located in the northern reaches of the Halaf distribution area in 
Syria and Turkey, environmental factors such as the carrying capacity of arable 
land contributed to these differences.

One social factor, however, may also have been of importance, especially in dry, 
marginal regions. The great diversity of meat consumption shown by animal bone 
assemblages is yet another reminder that Halaf as an archaeological culture has been 
identified by a wide spread fashionable painted ware. Its actual spatial distribution 
is, more or less, unrelated to the diversity of lifeways at various settlements where it 
can be found. Neutron activation assays of Halaf ware have confirmed that Tell Aqab 
was a node in the complex network involved in the distribution of this popular style 
(Davidson 1981: 76).
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Halaf ware connects a network of small settlements sometimes only 1–2 ha 
in size (Davidson 1977). Early models of Halaf cultural development sought to 
integrate such sites within developments in social complexity. Frangipane (2007: 
161) suggested that the “egalitarian character” of 6th-millennium BC communities 
was not conducive to supporting large groups of people: newly created satellite 
settlements that sprouted out of large settlements asserted their cultural relations 
with their forebears through conservative elements in the material culture such as 
the characteristic painted ware used to define the Halaf Period. The resulting stylistic 
homogeneity, thus, can be seen as a perpetual effort to maintain social cohesion 
in newly formed groups over a large area characterized by great environmental 
diversity.

Although hierarchical systems may have started to emerge during the Halaf and 
Ubaid periods in the region, convincing material evidence for this phenomenon is, 
to say the least, limited. The occurrence of new, Ubaid style ware may be a reflection 
of intensification in social reorganization under the influence of developments to 
the south on the Mesopotamian Plain. What is interesting in the analysis of the 
animal remains is that a different aspect of material culture, meat and the way it was 
consumed as well as the general attitude to animals reveals very different forms of 
adaptation to both the natural and social environments.

There are signs of broad spectrum animal exploitation at the time of the Halaf-
Ubaid transition. The question therefore arises whether the increasing importance 
of hunting (more exactly the consumption of game) was a contingency or a luxury 
stimulated by socio-political developments. While patterns of hunting vary strongly 
in the wider, variegated natural environment of the Khabur Valley, at Tell Aqab, 
favourable geographical conditions support arguments against direct environmental 
determinism. Agriculture and grazing inevitably cause deforestation, lower tree 
densities meant that cover for large game was reduced.

The worst case scenario would be that under the pressure of the social changes 
indicated by the occurrence of Ubaid ware in the region, domestic sources of 
meat had to be complemented by hunting for game. A similarly possible scenario, 
however, is that increasing social competition is expressed in the consumption of 
a greater variety of animals. This hypothesis is also consonant with the fact that 
the contribution of game to the Tell Aqab diet remained relatively low at this 
time. On the other hand, beef consumption increased relative to both mutton and 
pork. Due to the low rate of reproduction, the return on large livestock keeping is 
slow. In terms of consumption, the distribution of meat from larger animals also 
takes more planning and possibly control. Along with these physiological/physical 
characteristics in many cultures cattle are a prime way of displaying wealth and 
showing status.

Comparisons between published archaeozoological results treated as metadata 
are known to pose numerous methodological problems. Even in the case of the 
standardized presentation of primary NISP values, nagging issues of local taphonomy 
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and the frequent lack of high resolution absolute chronology are difficult to 
systematically address in terms of statistically testable hypotheses. However, such 
data are useful in appraising gross trends in taxonomic diversity and sampling as 
part of the individual evaluation of sites.

In relatively rich, variegated ecotone habitats such as the surroundings of Tell 
Aqab, animal keeping and hunting should not be juxtaposed as dichotomic forms 
of subsistence. There may be a number of cultural and economic reasons why 
sedentary agriculturalists may occasionally hunt. “Resort to hunting” would be 
a culturally charged way of characterizing this alternative, as there are probably 
various motivations behind people deciding to exploit the wild fauna. It is therefore 
of utmost importance that we better understood the diversity of Halaf and subsequent 
Ubaid period subsistence between the dry-farming optimum in the north and its 
environmental opposite in the arid periphery toward the south.

Acknowledgements
Grateful thanks are due to Trevor Watkins for eyewitness accounts regarding the 
excavations at Tell Aqab. Bird remains were identified by Erika Gál. Special thanks 
are due to an anonymous reviewer whose critical comments helped greatly clarifying 
parts of the original manuscript. Photographic tables were compiled using pictures 
taken by Aleksa Alaica, Alice M. Choyke and Erika Gál whose kind help is gratefully 
acknowledged. Participation at the 11th ASWA Meeting in Haifa, Israel in 2013 was 
partially funded by the University of Edinburgh Research Fund.

Appendix: Measurements in mm, abbreviations after von den Driesch 
1976
Additional abbreviations:
L = greates molar length
GB = greates molar breadth
Ect = Ect-Ect, greatest frontal breadth
Ent = Ent-Ent, breadth between the orbits
Sdd = smallest anterio-posterior depth
EH = Early Halaf
MH = Middle Halaf
LH = Late Halaf
H-U = Halaf-Ubaid
U = Ubaid



Period Bone Age Side GL Bp Dp SD Sdd Bd Dd

Cattle

MH radius mature dex. 77.5 48.2

MH tibia mature sin. 73.5 54.3

LH tibia mature sin. 53.5 40.0

LH metatarsus mature sin. 43.2 42.8

Sheep L GB

MH lower M3 
tooth

adult dex. 22.6 8.5

MH lower M3 
tooth

adult sin. 22.8 8.1

MH lower M3 
tooth

adult sin. 22.8 8.0

MH lower M3 
tooth

mature sin. 23.1 8.2

MH lower M3 
tooth

mature dex. 23.2 8.4

MH lower M3 
tooth

adult dex. 24.1 8.9

MH lower M3 
tooth

mature dex. 24.1 8.7

MH lower M3 
tooth

adult sin. 24.1 8.7

MH lower M3 
tooth

mature dex. 24.2 8.5

MH lower M3 
tooth

mature dex. 24.2 8.7

MH lower M3 
tooth

mature sin. 24.3 8.9

MH lower M3 
tooth

mature sin. 24.5 8.2

MH lower M3 
tooth

mature dex. 25.0 9.0

LH lower M3 
tooth

adult dex. 22.8 8.3

LH lower M3 
tooth

adult sin. 23.0 8.2

LH lower M3 
tooth

adult dex. 23.7 8.5

LH lower M3 
tooth

adult dex. 24.4 8.4

MH axis mature 63.1 50.0

H-U axis mature 45.5

MH scapula adult dex. 19.2 20.1 30.3
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MH scapula mature sin. 19.3 21.1 32.5

MH scapula mature dex. 21.5 22.1 32.2

MH scapula mature dex. 22.0 23.7 34.5

MH scapula mature sin. 24.3 24.6 36.3

MH humerus mature dex. 25.7 23.5

MH humerus adult dex. 26.5 22.8

MH humerus adult sin. 26.6 22.6

MH humerus adult dex. 29.2 25.0

MH humerus mature sin. 29.4 23.6

MH humerus adult sin. 29.9 26.2

MH humerus mature sin. 29.9 23.7

LH humerus adult sin. 29.5 25.9

H-U humerus mature 28.7 25.8

H-U humerus mature sin. 31.4 26.5

MH radius subadult dex. 25.1 14.1

MH radius adult dex. 29.1 15.1

MH radius adult sin. 29.5 15.8

MH radius subadult dex. 28.9 19.8

MH radius adult sin. 29.6 19.7

LH radius subadult dex. 28.2 20.0

H-U radius mature dex. 32.5 17.5

H-U radius adult sin. 31.5 21.9

MH metacarpus adult sin. 23.2 16.0 14.1 9.5

MH metacarpus mature dex. 23.2 16.1

MH metacarpus mature sin. 25.1 16.5

U metacarpus mature sin. 24.8 18.2

MH femur adult dex. 32.5 37.5

MH femur adult sin. 33.2 39.1

MH femur adult dex. 34.0 41.5

LH femur subadult dex. 39.2 45.1

MH tibia adult sin. 23.1 17.2

MH tibia adult sin. 25.1 19.1

MH tibia adult sin. 25.2 19.8

MH tibia adult dex. 26.1 20.8

MH tibia adult dex. 26.1 20.3

MH tibia adult dex. 28.4 22.5

MH tibia mature sin. 28.9 20.8

MH tibia mature sin. 30.0 22.2

LH tibia juvenile sin. 25.8 20.5
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LH tibia juvenile sin. 26.9 22.5

LH tibia adult sin. 27.1 22.4

LH tibia adult dex. 27.5 22.8

H-U tibia adult sin. 21.8 20.8

H-U tibia adult sin. 25.0 21.8

MH astragalus mature dex. 25.5 24.2 15.6 14.2

MH astragalus mature dex. 26.5 25.2 17.8 15.5

MH astragalus adult sin. 26.8 25.7 18.2 15.4

MH astragalus adult sin. 26.9 24.8 16.9 15.2

MH astragalus adult dex. 27.2 25.8 17.0 15.5

MH astragalus mature dex. 27.2 26.1 17.2 15.1

MH astragalus adult sin. 27.5 25.8 18.6 18.3

MH astragalus adult sin. 27.8 25.9 18.8 16.5

MH astragalus mature dex. 27.8 26.0 17.5 15.6

MH astragalus adult dex. 27.8 26.1 18.7 16.5

MH astragalus mature dex. 30.7 28.9 19.6 17.9

LH astragalus adult dex. 26.9 25.2 17.2 15.0

LH astragalus adult dex. 27.8 27.1 17.8 16.1

LH astragalus adult dex. 28.1 25.9 17.6 15.8

LH astragalus adult dex. 28.3 19.1 14.9

MH calcaneus mature sin. 55.1 22.5 22.2

MH calcaneus mature dex. 59.9 24.2 24.0

MH metatarsus mature sin. 12.0 9.7 24.2 16.5

MH metatarsus adult dex. 24.5 16.3

LH metatarsus adult dex. 19.4 18.2

Goat

LH axis subadult 37.8

LH axis adult 44.9

LH axis adult 63.3

MH humerus mature dex. 30.2 25.5

MH humerus mature sin. 31.7 26.5

LH humerus mature dex. 30.0 27.5

LH humerus mature dex. 30.1 26.2

MH radius mature sin. 34.8 16.8

MH metacarpus mature sin. 27.2 16.5

EH femur mature sin. 35.2 40.5

U tibia mature sin. 30.4 23.5

MH astragalus adult dex. 29.5 29.2 17.4 16.2

LH astragalus adult dex. 28.1 26.2 18.2 16.5
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LH astragalus adult dex. 29.9 28.7 20.2 16.7

U astragalus mature sin. 29.9 29.0 18.8 17.2

Pig Ect Ent

LH frontal mature 63.2 52.6

MH frontal adult 56.0 44.5

MH frontal adult 57.8 44.5

MH lower M3 
tooth

mature sin. 33.1 18.2

LH lower M3 
tooth

mature dex. 28.5 18.7

LH lower M3 
tooth

mature dex. 29.5 18.8

LH lower M3 
tooth

mature dex. 31.5 16.8

MH humerus adult dex. 35.1

EH radius mature dex. 26.5 17.8

MH radius neonate sin. 38.2

MH radius adult dex. 25.8 17.1

MH radius adult dex. 26.9 19.3

MH radius adult dex. 28.3 20.1

MH radius adult sin. 28.5 18.9

MH radius adult sin. 29.3 19.1

LH radius adult sin. 31.7 24.1

MH tibia mature sin. 28.1 23.5

U tibia subadult sin. 30.0 24.5

MH astragalus adult dex. 40.6 39.0 22.2 20.7

U astragalus mature sin. 42.4 37.8 23.2 20.1

Dog

MH calcaneus mature dex. 37.5

H-U metatarsus 
III

mature sin. 63.2

Wild ass

U metacarpus mature sin. 35.2 27.2

MH phalanx 
media

mature sin. 36.8 38.9 35.2 38.2

H-U phalanx 
distalis

mature dex. 45.5 52.2 20.5

H-U acetabulum 
pelvis

mature dex. 58.8

H-U metatarsus mature sin. 37.5 30.5
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Gazelle

MH scapula mature dex. 14.5 20.5 27.0

MH humerus mature sin. 13.6 16.2 28.5 24.1

MH humerus mature sin. 27.2 24.8

LH femur mature dex. 39.2 19.5

U tibia mature dex. 34.2 39.1

U tibia mature sin. 22.0 18.5

MH astragalus mature sin. 36.9 25.1 15.3 14.9

LH astragalus adult dex. 26.3 24.8 15.8 14.2

LH astragalus adult dex. 26.5 25.3 17.2 14.1

U astragalus mature sin. 24.4 22.5 14.2 13.2

U astragalus mature dex. 26.0 23.2 15.9 14.1

MH metatarsus mature dex. 23.1 16.4

Brown 
hare

H-U humerus mature sin. 14.5 18.2
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