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Introduction

The Bronze Age is a critical period in the history of the Mesopotamian region. During this phase 
new cultural and social development of human settlements led to the appearance of exceedingly 
sophisticated communities in southern Mesopotamia, while the northern parts of Mesopotamia 
witnessed the formation of its first estates in several centuries following the southern renowned urban 
centers.
　　The study of human occupations that emerged throughout upper Mesopotamia principally aims 
to demonstrate the steps of estates formation in northern Mesopotamia, and to identify the 
contributions of the Syrian urban-centers to the history of the region. The Middle Euphrates valley 
in north-eastern Syria which is known as al-Jazira (Arabic for the Island) is one of the areas that 
witnessed the emergence of a matrix of cities and towns during the Early Bronze Age period 
[Akkermans and Schwartz 2003]. Archaeological investigations conducted in al-Jazira mainly 
focused on the examination of large-scale occupations, which were situated along river valleys 
[Buccellati 1998; Orthmann 1990; Oates, Oates and McDonald 2001; Hole 2007; Schwartz and 
Curvers 1992; Schwartz, Curvers, Gerritsen, MacCormack, Miller and Weber 2000; Schwartz, 
Curvers, Dunham, Stuart and Weber 2006; Ristvet and Weiss 2005]. The archaeological and textual 
records from northern Mesopotamian settlements imply to the substantial role of the rural settlements 
in supporting the high economical demand of the populated urban centers [Clason and Buitenhuis 
1998]. Therefore, the examination of the socio-economical organizations in the countryside 
settlements should provide us with a wider view to the progressive developments of interregional 
exchange among northern Mesopotamian sites, and would assist the process of reconstructing the 
features of economical systems during the Bronze Age period.
　　Tell Ghanem al-Ali is one of the small EBA settlements in the Jazira region, situated on the 
right bank of the Euphrates River, about 45 km south-east of the modern city of Raqqa (Fig. 1). 
The site has an oval shape with a long axis about 400 m stretching in the NNE-SSW direction. It 
is located within the Jabel-Bishri area that belongs to the greater southwest Asian arid zone marked 
by the line of 250 mm isohyets. This sensitive agricultural area depends on irrigation to support 
farming, due to the low precipitations which does not allow dry farming in the agricultural land of 
the area [Van Zeist and Bottema 1982; Pustovoytov, Schmidt and Taubald 2007; Bar-Matthews, 
Ayalon, Gilmour, Matthews and Hawkesworth 2003]. In August 2007 a joint Japanese-Syrian project 
commenced researching the Jabel Bishri area, and the excavations at Tell Ghanem al-Ali is part of 
an ongoing project investigating the Bronze Age settlements in the Jebel Bishri region. The 
excavations at Ghanem al-Ali started with two squares on the northeastern side of the tell (Fig. 2). 
The excavated areas revealed several stone-walled and mud-brick structures. The finds within the 
building area, such as hearth and pottery remains, suggest the use of these areas for domestic activities. 
The date of the recovered structures are still under study, however, the pottery sequence at the site 
strongly indicates that the layers of the site date back to the EB III period [Ohnuma 2007].
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Fig. 1　Geographical map displaying some of the Bronze Age sites in north-eastern Syria.

Fig. 2　Topographical map of Tell Ghanem al-Ali displaying the area of the excavated 
trenches [Ohnuma 2007].
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The Faunal analysis

Materials
The animal bones which are incorporated in this study were retrieved during the second and the 
third season of excavations at Tell Ghanem al-Ali. Excavated faunal remains were collected by hand-
picking, while wet sieving was applied to some of the contexts. The results of wet sieving of the 
excavated soil did not produce identifiable skeletal elements of small mammals or fish remains, which 
indicate that the collection method did not cause a substantial bias in the relative abundance of taxa 
at the site. The faunal assemblage belongs to the step trench area at the western side, and the squares 
on the northern slope of the tell. The preservation of faunal remains is quite good. Few elements 
were subject to weathering, and the mean value of unidentified fragments weight is relatively low 
(2.4 g).

Methods
The identification of the faunal assemblage was carried out at the field; each skeletal fragment was 
computed according to the coding system devised by Uerpmann [1978]. Each bone fragment was 
recorded with its corresponding anatomical and taxon identification, the state of preservation, 
approximate age and sex, and any surface modifications. The identification of sheep and goat bones 
is based on the morphological differences presented by Boessneck, Müller and Teichert [1964], and 
Prummel and Frisch [1986] for the identification of postcranial elements, while sheep and goat 
mandibular teeth are distinguished following Halstead, Collins and Isaakidou [2002], and Payne 
[1985]. The separation of equid bones depends on the morphological characteristics discussed by 
Uerpmann [1990] and Vila [2006a] for most of the postcranial elements; and the characteristics of 
the dental elements were recommended by Vila [2006a]. The analysis of the age at death of domestic 
animals is based on age stages defined by Silver [1969]. The measurements of postcranial skeletal 
elements follow the standards defined by Von Den Driesch [1976], except for Equid bones 
measurements, which required additional criteria introduced by Eisenmann [1986]. Differences in 
logarithm method presented by Meadow 
[1999] is used to examine the size 
indices of the major domestic animals 
at the site.

The Faunal assemblage

The total number of fragment counts is 
1033 (according to the number of identi- 
fied specimens, NISP), and the weight of 
the assemblage is 11375.4 g. Within the 
studied sample, only 44.7% of the total 
number of identified fragments is attrib- 
uted to species level, and 64.7% of the 
total weight (Tab. 1). Medium-sized animals 
are the most represented category within 
the faunal collection, and it comprises 
more than 78% of the bone counts. Only 
0.7% of the total assemblage was not 
identified.
　　Domestic species are dominant in 
the assemblage. The identification of 

%WIS%NISTaxa

12.6 14333.839Cattle (Bos Taurus)
10.1 11541.111Donkey (Equus asinus)
12.0 13619.497Sheep (Ovis aries)
3.6  4072.627Goat (Capra hircus)
13.1 149519.7204Sheep or Goat (Ovis/Capra)
0.9  1050.88Pig (Sus scrufa var.dom)
13.7 15563.738Equid
1.9  2181.313Gazelle (Gazella subgutturosa)
0.3   340.11Fallow deer (Dama mesopotamica)
0.1    90.11Dog (Canis familiaris)
0.18.11.920Hare (Lepus capensis)
0.0    50.33Birds

Undetermined Mammals
13.0 14829.396Large
18.3 207744.9464Medium
0.17.50.44Small

Unidentifiable bones
0.223.80.77Unidentified
100.011375.4100.01033Total

Tab. 1　Frequencies distribution of Taxa at Tell Ghanem al-Ali 
according to the count and weights of fragments.
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domestic sheep, goats, cattle and pigs was primary based on the ratios of animal sizes. Approximately 
84% of the total number of identified bones belongs to domestic animals, which obviously formed 
the main resource of animal subsistence strategy at the site (Fig. 3).

Major identified taxa

Sheep and goat
Domestic sheep and goat are the most abundant species in both count and weight of fragments. It 
comprises 71% of the total number of identified specimens (Tab. 2). The ratio of goat to sheep 
according to fragment count is 1:3.6. The estimation of sheep and goat ratio indicates the concentra- 
tion on ovicaprid herd that mainly consisted of sheep with fewer goat individuals. The size of sheep 
present at the site is evaluated using the difference of logarithms method presented by Meadow 
[1999]. The following formula is employed to produce size indices using the breadth and depth 
measurements of postcranial elements of the studied species.

LSI = log(x) – log(s)

Where (x) is the value of the measured 
species, (s) represents the corresponding 
measurements of a standard animal. The 
difference in log values indicates whether 
the specimens are smaller or larger in size 
comparing with the standard measurements 
(Fig. 4).  This displays the results of logarithm 
differences of measured sheep specimens 
based on the standard measurements of 
modern female sheep documented by 
Uerpmann and Uerpmann [1994]. The 
analyzed sample demonstrates two peaks 
of size indices: one represents the values 
close to the standard measurements, and 
the other belongs to animals bigger in 
size. These peaks in LSI values suggest 

Fig. 3　Frequency of wild and domestic animals within the faunal assemblage 
at Tell Ghanem al-Ali.

%WISP%NISPTaxa

18.414338.439Cattle (Bos Taurus)
14.811542.411Donkey (Equus asinus)
17.5136121.097Sheep (Ovis aries)
5.24075.827Goat (Capra hircus)
19.2149544.2204O/C (Ovis/Capra)
1.31051.78Pig (Sus scrufa var.dom)
20.015568.238Equid
2.82182.813Gazelle (Gazella subgutturosa)
0.4340.21Fallow deer (Dama mesopotamica)
0.190.21Dog (Canis familiaris)
0.18.14.320Hare (Lepus capensis)
0.150.63Birds
100.07785.1100.0462Total

Tab. 2　Frequencies of identified species according to NISP and 
WISP.



 ANIMAL ECONOMY IN THE MIDDLE EUPHRATES VALLEY　5

the dominance of female individuals in mix herding strategies focusing on the exploitation of both 
female and male individuals.
　　The measurements of sheep humeri are used to evaluate the variances of sheep size among 
Tell Ghanem al-Ali and other Bronze Age sites located in the Euphrates valley and north-eastern 
Syria (Fig. 5). It seems that the sheep from Ghanem al-Ali are separated into two groups of 
individuals. This could be a possible result to the sexual dimorphism within the herd. In the measured 
humerus sample male individuals are equally present at the site in comparison with females. The 
humeri from Tell Ghanem al-Ali were bigger in size than those of other sites. The Tell es-Sweyhat 
sample analyzed by Weber [1997] displayed similar sizes to those of Ghanem al-Ali. The values 
extracted from the Tell Mozan Sample [Doll n.d.] showed a close range of measurements, but it seems 

Fig. 4　Distribution of size index values of measured sheep elements at Tell Ghanem al-Ali.

Fig. 5　Comparison of distal humerus measurements of Tell Ghanem al-Ali to other Bronze 
Age sites in the Jazira area.
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that the sheep at Tell Bderi- located in the arid southern Khabur valley- are smaller in size than the 
rest of the studied sample.

Cattle
Cattle (Bos taurus) is the third most abundant domestic animal among the faunal assemblage, and 
makes up about 3.8% of the faunal assemblage (Tab. 1) and about 8.4% of the total identified species 
animals at the site (Tab. 2). None of the fragments could have been assigned to wild cattle Bos 
primigenius. The number of the measured cattle elements is not sufficient to perform morphometric 
analysis. However, depending on the evaluation of the size, the majority of the fragments most likely 
belong to domestic individuals.

Equid
The morphological and the morphometric analysis of the faunal remains of equid at the site indicates 
that Equus Asinus and Equus hemionus are both present at the site. Most probably other equid species 
were exploited within the Euphrates valley area [Uerpmann 1987; Vila 2006a; Weber 2008], but it was 
not visible at Tell Ghanem al-Ali possibly due to the small sample size, which affected the availability 

Fig. 6　Relative abundance of major identified taxa at Tell Ghanem al-Ali according 
to NISP and WISP.

Fig. 7　Comparison of the distal tibia measurements of Tell Ghanem al-Ali equid 
to other Bronze Age sites.
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of measurable fragments. The scatter plot of distal tibia 
breadth versus depth measurements (Fig. 7) shows that 
the equid individuals of Ghanem al-Ali are smaller 
than those from other sites in northern Syria that date 
back to the Early or Late Bronze period. The sample 
from Tell Mozan is closer in size to Ghanem al-Ali 
individuals, and they might belong to donkey (Equus 
asinus), which supposedly increased in number during 
the Middle Bronze Age period [Vila 2006b; Vila 
1998], and had a substantial economical role in product 
distribution and exchange [Ismail, Sallaberger, Lebeau 
and Talon 1996; Clutton-Brock 1989; Clutton-Brock 
and Davies 1993]. The clay figurine which has been 
recovered at the site [Ohnuma 2007] represents a member of the Equidae family (Fig. 8), and attests 
the cultural and the economical importance of this animal at the Ghanem al-Ali community.

Minor identified taxa

Within the domestic animal range few pig and dog 
remains were present at the site, each species formed less 
than 1% of the total number of identified specimens. 
Nevertheless, the archaeological records provided a piece 
of evidence related with the presence of pig at the site, 
represented by a clay figurine, which might belong to wild 
boar or domestic pig (Fig. 9).
　　Of the wild species, gazelle is the second abundant 
species. Within the collected fragments, only one horn 
core was found, and it is morphologically similar to 
gazella subgutturosa. Few cervid bones including one 
antler (Fig. 10) and hare remains formed the rest of the 
wild species assemblage at the site.

Herd Management Strategies

Sheep/goats, cattle, donkey, and pigs are the principle domestic species at the site. Fig. 6 demonstrates 
their proportions according to NISP and WISP frequencies. Sheep and goats dominate the faunal 
assemblage, indicating the importance of the caprine herd as the main provider of meat products beside 
the exploitation of a variety of secondary products of each species [Sherratt 1983].

Fig. 8　Equid figurine retrieved during the 2007 
excavation season [Ohnuma 2007].

Fig. 9　Animal figurine retrieved during the 
2006 excavation season.

Fig. 10　Deer antler from Tell Ghanem al-Ali.
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　　The estimation of the age profile of ovicaprid herd at the site was based on documenting the 
bone fusion stages of postcranial elements. The survival rate of sheep and goat individuals is based 
on fusion sequence presented by Silver [1969], and the results are presented in Tab. 3. The number 
of fused elements is quite high: more than 71% of the sample belongs to individuals older than one 
year of age, while 33.3% of the bones belong to ovicaprids over three years old. The estimation 
of age depending on the fusion stages of epiphyses indicates that a considerable portion of the herd 
at Tell Ghanem al-Ali was slaughtered after the animals reached their optimal age for meat production 
between 2–4 years [Helmer, Gourichon and Vila 2007; Uerpmann 1973]. About 60% of the fused 
elements belongs to individuals older than 2 years. The existence of adults could be interpreted as 
the result of secondary product exploitation at the site.
　　Fig. 11 demonstrates the distribution of skeletal elements of sheep and goats within the excavated 
structures. Since skeletal elements with both high and low meat values are present at the settlement, 
it suggests that the animals which comprised this sample were slaughtered within the settlement. 
The abundance of cranium and lower feet elements might indicate that low meat elements were 
discarded between the structures.
　　The predominance of sheep and goat fragments at the excavated trenches, as well as the presence 
of animals of different ages, suggests that caprine herd was the basis of the economical production 
system at the site. Larger animals like cattle contributed with their secondary recourses, such as 
dairy products and traction power, beside their high protein values. Domestic ass also was exploited 
in order to assist products distribution activities. We do not have clear evidence for the consumption 
of domestic ass as a meat resource. Yet, evidence of domestic ass meat exploitation in the Jazira region 
was reported by Vila [1998]. The inhabitants of the site possibly had a direct control on the caprine 
herd, or they had a close contact with pastoral herders who provided the population at Ghanem al-Ali 
with the entire herd of live stock, while they kept cattle and pigs within or close to the structure area.

Fusion stagesElementsAge in months

UnfusedFused
527Scapula (d), humerus (d), radius pI. 6–12
210phalanx (p)II. 13–16
918tibia (d), metapodial (d)III. 18–28
4 9femur (d), Calcaneum (p)IV. 30–36
3 4humerus (p), radius (d), femur (d), tibia (p)V. 36–42

Fusion stages after Silver 1969.
P = Proximal, d = Distal.
Tab. 3　Epiphyseal stages of sheep and goats postcranial skeletal elements.

Fig. 11　Distribution of ovicaprid skeletal elements.
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Exploitation of Wild Animal Resources

The Early Bronze Age economy focused on raising domestic animals as the main source of animal 
products, but still the hunting of wild species continued to support the subsistence strategies at many 
sites within northern Mesopotamia [Weber 2006; Zeder 1988; Vila 1998; Clason and Buitenhuis 
1997]. At Tell Ghanem al-Ali a similar trend is observed in wild species formed about 16.5% of 
the total assemblage (Fig. 3). The hunting of wild Asiatic ass in the Jazira area is well documented 
through the faunal analysis and pictorial evidence retrieved from other Bronze Age sites in the area 
[Oates 2003; Oates, Molleson and Soltysiak 2008]. Gazelle is the second exploited wild game in 
the assemblage followed by the cervids and smaller mammals, which suggests that the inhabitants 
of the site had an easy access to wild recourses, probably due the proximity of the settlement to 
the steppe around the Jabel Bishri area. These recourses were exploited to provide a diversity of 
raw materials, such as antlers and leather, beside their dietary values.

Conclusion

The examination of the faunal remains of Tell Ghanem al-Ali shows the prevalence of economical 
activities that relate to the socio-economical systems observed at other sites situated in the Jazera 
area (Fig. 12). Dietary strategies concentrated on herding sheep and goats, while cattle came in the 
third place. Equid formed a substantial portion of the identified species at the settlement, and it 
contributed to the economy of the settlement as both domestic and wild resources. The number of 
the pigs at the settlement was limited. This pattern of exploitation corresponds to the strategies 
identified within the group of middle Euphrates settlements such as Tell es-Sweyhat and Umm el-
Marra [Buitenhuis 1985; Weber 1997: 2006; Weiss, Courty, Wetterstrom, Guichard, Senior, Meadow 
and Curnow 1993]. Based on the size of the site we could conclude that the settlement served as 
a small village or a small post in a strategic location which facilitated the exploitation of domestic 
and wild recourses. At this stage of the research, it is not possible to evaluate the function of the 
settlement. However, the analysis of faunal remains from the site indicates the possibility of 
slaughtering ovicaprid individuals within the site as well as the use of wild animals as meat supplement 
and source of raw materials, which suggests local consumption of acquired products. The distribution 
of faunal assemblage within the exposed layers at the site did not reveal the existence of specialized 
economic activities that could be interpreted as a result of the establishment of complex socio-cultural 
relations which started to emerge within several settlements in northern Mesopotamia to pave the 
way to the formation of early urban states within the region.

Fig. 12　Distribution of Major animal taxa of northern Mesopotamian faunal assemblages.
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Appendix: Tell Ghanem al-Ali’s skeletal element measurements

Bos taurus
Nosmaxx̄ minElement

159.1BTHumerus
1103.2BpRadius
20.2826.125.925.7BpPh1
20.0721.921.8521.8SD
20.3527.927.627.4Dp

Equus asinus
Nosmaxx̄ minElement

1 51SLCScapula
174.9GLP
148.3LG
1296.3 1Radius
1285.5 2
133.1 3
168.8 4
162.3 5
130.8 6
1 63 7
1 51 8
1 30 9
1 2310
113.411

Astragalus
148.8 1
146.8 2
147.9 3
1 22 4
139.4 5
125.6 6
21.0634.333.5532.8 7Tibia
20.575150.650.2 8

Equid
Nosmaxx̄ minElement

170.3 1Ph1
164.1 2
123.1 3
136.3 4
126.2 5
134.8 6
141.9 7
136.8 8
1 60 9
133.114
136.08 1Ph3

151.3 2
1 36 3
153.3 4
123.5 5
135.7 6

Capra hircus
Nosmaxx̄ minElement

136.2BdHumerus
134.1BT
22.0534.432.9531.5BpRadius
125.9BdTibia
133.8BdMetatarsus
118.4Dd
127.2GLIAstragalus
127.8GLm
118.1DI
115.7Dm
117.4Bd

136.1GLPh1
111.8Bp
19.7SD
111.2Bd
114.2Dp
19.2Dd
21.0624.924.1523.4GIPh2
21.5612.911.810.7Bp
31.219.48.13 7SD
31.2510.2  97.7Bd
21.4813.712.6511.6Dp

Ovis aries
Nosmaxx̄ minElement

42.522.419.416.4SLCScapula
32.935.4 3230GLP
41.32826.124.9LG
31.620.719.517.7BG
137.8BpHumerus
73.337.333.329.9Bd
72.9736.632.529.3BT
22.7636.134.1532.2BpRadius
21.8317.616.315SD
128.7Bd
120.3BPCUlna
127.8DPA

149.1GLMetacarpus
20.3521.220.9520.7Bp
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For abbreviation see Von den Driesch 1967.
The method of equid measurements in this appendix are in accordance with Eisenmann 1986.

Radius
1= Greatest length, 2= Lateral length, 3= Smallest Breadth, 4= Proximal breadth, 5= Proximal articular breadth, 
6= Proximal articular depth, 7= Distal breadth, 8= Distal articular breadth, 9= Greater distal articular depth, 
10= Breadth of radial condyle, 11= Breadth of ulnar condyle.

Astragalus
1= Greatest length, 2= Medial length of trochlea, 3= Greatest Breadth, 4= Trochlear breadth, 5= Distal articular 
breadth, 6= Distal articular depth, 7= Medial depth.

Tibia
7= Distal breadth, 8= Distal depth

First phalanges
1= Greatest length, 2= Anterior length, 3= Smallest breadth, 4= Proximal breadth, 5= Proximal depth, 6= Distal 
supra-articular breadth, 7= Greatest length of trigonum phalangis, 8= Smallest length of trigonum phalanges, 
9= Posterior length, 10= Medial supratuberosital length, 11= Lateral supratuberosital length, 12= Medial 
infratuberosital length, 13= Lateral infraatuberosital length, 14= Distal articular breadth.

Third phalanges
1= Anterior length, 2= Greater anteroposterior diameter, 3= Height, 4= Greatest breadth, 5= Articular 
anteroposterior diameter, 6= Distal circumference.
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112.9SD
21.6324.923.722.6Bd
20.0716.416.3516.3Dd
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20.355.45.154.9MBS



12　Lubna OMAR

Cambridge University Press.

Bar-Matthews, M., A. Ayalon, M. Gilmour, A. Matthews and C.J. Hawkesworth
2003 Sea–land oxygen isotopic relationships from planktonic foraminifera and speleothems in the Eastern 

Mediterranean region and their implication for paleorainfall during interglacial intervals. Geochimica et 
Cosmochimica Acta 67, no.17: 3181–3199.

Boessneck, J., H.H. Müller and M. Teichert
1964 Osteologische Unterscheidungsmerkmale zwischen Schaf (Ovis aries Linne) und Ziege (Capra hircus Linne). 

Kuhn-Archiv 78, no.1–2: 1–129.

Buccellati, G.
1998 Urkesh as Tell Mozan: Profiles of the Ancient City. Urkesh and the Hurrians, Studies in Honor of Lloyd Cotsen, 

Bibliotheca Mesopotamica 26.

Buitenhuis, H.
1985 The animal remains from Tell Sweyhat, Syria. Palaeohistoria 25: 131–44.

Clason, A.T. and H. Buitenhuis
1997 Change and continuity in the animal food resources in the Bronze age towns of the Orient. Die orientalische 

Stadt: Kontinuität, Wandel, Bruch: 199–219.
1998 Patterns in animal food resources in the Bronze Age in the Orient. In Archaeozoology of the Near East III: 

proceedings of the third international symposium on the archaeozoology of southwestern Asia and adjacent areas.

Clutton-Brock, J.
1989 A dog and a donkey excavated at Tell Brak. Iraq 51: 217–224.

Clutton-Brock, J. and S. Davies
1993 More donkeys from Tell Brask. Iraq 55: 209–221.

Doll, Moni
n.d. Meat, Traction, wool: Urban livestock at Mozan (unpublished).

Eisenmann, V.
1986 Comparative osteology of modern and fossil horses, half-asses, and asses. Equids in the Ancient World 1.

Halstead, P., P. Collins and V. Isaakidou
2002 Sorting the Sheep from the Goats: Morphological Distinctions between the Mandibles and Mandibular Teeth 

of Adult Ovis and Capra. Journal of archaeological science 29, no.5: 545–553.

Helmer, D., L. Gourichon and E. Vila
2007 The development of the exploitation of products from Capra and Ovis (meat, milk and fleeces) from the PPNB 

to the Early Bronze in the northern Near East (8700 to 2000 BC cal.). Anthropozoologica 42, no.2: 41–69.

Hole, F.
2007 Agricultural sustainability in the semi-arid Near East. Climate in the Past Discussions 3, no.2: 193–203.

Ismail, F., W. Sallaberger, M. Lebeau and P. Talon
1996 Administrative Documents from Tell Beydar (seasons 1993–1995). Brepols Publishers.

Meadow, R.H.
1999 The use of size index scaling techniques for research on archaeozoological collections from the Middle East. 

Historia Animalium ex Ossibus. Beiträge zur Paläoanatomie, Archäologie, Ägyptologie, Ethnologie und 
Geschichte der Tiermedizin. Festschrift für Angela von den Driesch zum 65: 285–300.

Oates, D., J. Oates and H. McDonald
2001 Excavations at Tell Brak. Vol. 2: Nagar in the Third Millennium BC. University of Cambridge, Cambridge/The 

British School of Archaeology in Iraq, London.

Oates, J.
2003 A Note on the Early Evidence for Horse and the Riding of Equids in Western Asia. Prehistoric Steppe Adaptation 

and the Horse: 115–125.



 ANIMAL ECONOMY IN THE MIDDLE EUPHRATES VALLEY　13

Oates, J., T. Molleson and A. Soltysiak
2008 Equids and an acrobat: closure rituals at Tell Brak. Antiquity-Oxford 82, no.316: 390.

Ohnuma, Katsuhiko
2007 Archaeological Research in the Bshri Region- Report of Third Working Season. Al-Rafidin 29: 150–166.

Orthmann, W.
1990 Tell Chuera. Habelt.

Payne, S.
1985 Morphological distinctions between the mandibular teeth of young sheep, Ovis, and goats. Capra. Journal of 

Archaeological Science 12: 139–147.

Prummel, Wietske and Hans-Jörg Frisch
1986 A guide for the distinction of species, sex and body side in bones of sheep and goat. Journal of Archaeological 

Science 13, no.6: 567–577.

Pustovoytov, K., K. Schmidt and H. Taubald
2007 Evidence for Holocene environmental changes in the northern Fertile Crescent provided by pedogenic carbonate 

coatings. Quaternary Research 67, no.3: 315–327.

Ristvet, L. and H. Weiss
1992 Tell al-Raqā'i 1989 and 1990: Further Investigations at a Small Rural Site of Early Urban Northern Mesopotamia. 

American Journal of Archaeology 96, no.3: 397–419.
2005 The Habur Region in the Late Third and Early Second Millennium BC. In The History and Archaeology of 

Syria, Vol. 1 (ed. Winfried Orthmann). Saabrucken: Saarbrucken Verlag.

Schwartz, G.M. and H.H. Curvers
1992 Tell al-Raqā'i 1989 and 1990: Further Investigations at a Small Rural Site of Early Urban Northern Mesopotamia. 

American Journal of Archaeology 96, no. 3: 397–419.

Schwartz, G.M., H.H. Curvers, F.A. Gerritsen, J.A. MacCormack, N.F. Miller and J.A. Weber
2000 Excavation and Survey in the Jabbul Plain, Western Syria: The Umm el-Marra Project 1996–1997. American 

Journal of Archaeology 104, no.3: 419–462.

Schwartz, G.M., H.H. Curvers, S.S. Dunham, B. Stuart and J.A. Weber
2006 A Third-Millennium BC Elite Mortuary Complex at Umm el-Marra, Syria: 2002 and 2004 Excavations. 

American Journal of Archaeology 110, no.4: 603–641.

Sherratt, A.
1983 The secondary exploitation of animals in the Old World. World Archaeology 15, no.1: 90–104.

Silver, I.A.
1969 The ageing of domestic animals. Science in archaeology 2: 283–302.

Uerpmann, H.P.
1973 Animal bone finds and economic archaeology: a critical study of ‘osteo-archaeological’ method. World 

Archaeology 4, no.3: 307–322.
1978 Metrical analysis of faunal remains from the Middle East. Approaches to faunal analysis in the Middle East. 

Peabody Museum Bulletin 2: 41–45.
1987 The ancient distribution of ungulate mammals in the Middle East: fauna and archaeological sites in Southwest 

Asia and Northeast Africa. Reichert.
1990 Halafian equid remains from Shams ed-Din Tannira in northern Syria. Equids in the Ancient World. Beihefte 

zum Tübinger Atlas des Vorderen Orients, Wiesbaden, Reihe A: 246–265.

Uerpmann, M. and H.P. Uerpmann
1994 Animal bone finds from Excavation 520 at Qala’at al-Bahrain. Qala’lat al-Bahrain. The Northern City Wall 

and the Islamic Fortress. Jutland Archaeological Society Publications 30: 417–444.

Van Zeist, W. and S. Bottema
1982 Vegetational history of the Eastern Mediterranean and the Near East during the last 20,000 years. Palaeoclimates, 

palaeoenvironments and human communities in the eastern Mediterranean region in later prehistory: 277–321.



14　Lubna OMAR

Vila, E.
1998 L’exploitation des animaux en Mésopotamie aux IVe et IIIe millénaires avant J.-C. CNRS éditions.
2006a Data on equids from late fourth and third millennium sites in northern Syria. Equids in time and space: papers 

in honour of Véra Eisenmann: 101.
2006b Equids in Time and Space. The history of equids is associated with the history of human movement, trade and 

exchange in later prehistory, which is why the ... (ed. Marjan Mashkour). Oxbow Books.

Von Den Driesch, A.
1976 A guide to the measurement of animal bones from archaeological sites. Cambridge, Mass.

Weber, J.
1997 Faunal remains from Tell es-Sweyhat and Tell Hajji Ibrahim. In Subsistence and Settlement in a Marginal 

Environment: Tell es-Sweyhat, 1989–1995 Preliminary Report (ed. R. Zettler). Museum applied Science Center 
for Archaeology Research Papers in Science and Archaeology 14, Philadelphia: 133–167. University of 
Pennsylvania Museum of Archaeology and Anthropology.

2006 Economic Developments of Urban Proportions: Animal Exploitation at Hajji Ibrahim/Tell es-Sweyhat and Tell 
Umm el-Marra, Northern Syria, during the Early and Middle Bronze Ages. Department of Anthropology, 
University of Pennsylvania.

2008 Elite Equids: Redefining Equid Burials of the Mid- to Late 3rd Millennium BC from Umm el-Marra, Syria. 
archaeozoology of the near east VIII: 499–519.

Weiss, H., M.A. Courty, W. Wetterstrom, F. Guichard, L. Senior, R. Meadow and A. Curnow
1993 The genesis and collapse of third millennium north Mesopotamian civilization. Science 261, no. 5124: 995–1004.

Zeder, M.A.
1988 Understanding urban process through the study of specialized subsistence economy in the Near East. Journal 

of Anthropological Archaeology 7: 1–55.


